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 FAIR USE NOTICE

This report may contain copyrighted material the use of which has not always been specifically authorized by the copyright owner. The material is 

being made available without profit in an effort to advance understanding of criminal justice, political propaganda and lies, human rights abuses, 

illegal and abusive medical interventions, economic and social rights, democracy, scientific honesty, social justice issues, and other closely related 

subject matter. The belief is that this constitutes a ‘fair use’ of any such copyrighted material as provided for in section 107 of the US Copyright Law. 

In accordance with Title 17 U.S.C. Section 107, the material in this report is distributed without profit of any kind to those who have expressed a prior 

interest in receiving the included information for research and educational purposes, by publicizing contact information. For more information on 

this law go to: http://www.law.cornell.edu/uscode/17/107.shtml. If you wish to use copyrighted ma- terial from this report for purposes of your own 

that go beyond ‘fair use’, you must obtain permission from the copyright owner of the material you wish to use.

LIABILITY

The publisher(s) and author(s) disclaim all liability for any loss, damage, injury or expense however caused, arising from the use of or reliance upon, 

in any manner, the information provided throughout this report and does not warrant the truth, accuracy or completeness of the information 

provided. However, the publisher(s) and author(s) have made every attempt to properly vet the material contained herein using mainstream web 

sites, mainstream essays and articles, and published, unchallenged peer reviewed reports from highly respected journals and the publisher(s) and 

author(s) believe the material contained herein to be true.

INTENT

The publisher(s) and authors(s) warrant that the information presented in this report is an accurate reflection of information presented in published, 

peer reviewed journals gleaned from public news sites and US government web sites on the internet including mainstream media content. The 

intent of this report is to 1) provide an honest explanation for the CoV-2 vaccine adverse events that incorporates currently public information not 

necessarily included in official US government reports, not included in any mainstream media sources whether internet, video or written formats 

but found in health department documents maintained by foreign countries and 2) focus public attention on circumstances that strongly suggest 

there has been wrong doing by private individuals, public officials and national and international organizations involved in the dissemination of 

propaganda, malfeasance, violation of human rights, failure to provide informed consent and experimenting on humanity in violation of all ten 

Nuremberg Codes recognized and agreed to by over 100 countries including the USA. This has led to the misuse of government resources, specifi-

cally our taxes, our money and 3) provide a foundation of research for future investigation. Information presented in this report documents that the 

federal institutions, government institutions and corporate and private institutions responsible for investigating these events are currently involved 

in efforts to suppress the facts. Hence, this information is being made public in the hope that unknown officials with appropriate level of authority 

can re-institute the appropriate investigation, or that private investigative resources can further substantiate the claims made herein.

“Dissent is crucial for the 

advancement of science. 

Disagreement is at the heart 

of peer review and is 

important for uncovering 

unjustified assumptions, 

flawed methodologies and 

problematic reasoning.”

I. de Melo-Martín and K. Intemann
Division of Medical Ethics
Department of Public Health
Weill Cornell Medical College, New York, USA

Dr. Inmaculada de Melo-Martín, pictured above, Fell in Love with Philosophy When 

Her Brother Brought Home Textbooks on Aristotle and Plato. Now a Professor of Med-

ical Ethics in Medicine and in Reproductive Medicine, She Explores the Issues Raised 

by Clinical and Scientific Advances—Such as the Medical Ethics involved in the Poten-

tial for having  “Designer Babies.”
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INTRODUCTION
We’ve come a long way during the last 2 years but we still have a long way to 
go. While most western countries are abandoning all CoV-2 protocols—masks, 
social distancing, closed businesses and schools, mandated vaccination—the 
US and several other countries are moving forward at whatever speed they 
can muster even though the engines out of gas and the wheels fell of the clown 
car months ago. Try they must. It’s what psychopaths do. So much is happen-
ing and so quickly that not only is it difficult to keep up with, it’s even more dif-
ficult to produce a book that’s not outdated before it’s uploaded and published. 

Yet I believe I can collect and organize data that working people don’t have 
the time to search for so that’s what you’ll find here. It’s all peer review and 
stories. The Stories. There are hundreds of stories, thousands actually, vary-
ing wildly in content surrounding what are ultimately and so sadly the inev-
itable preplanned effects of government CoV-2 policy, or more accurately, a 
lack thereof. The stories, the citizen investigations by nurses, whistleblowers, 
doctors, lawyers, microbiologists, vaccinologists are simply invaluable. Dras-
tic and Chemical Violence are two of my favorites.

Fascinating times we live in. But of course I’m just sitting here watching the 
wheels go ‘round and ‘round and I do love to watch them roll.

Frankly, there is so much data, massive amounts of reliable data coming out 
every single day—almost every hour—that I’d have to publish a book every 
month to keep us all up-to-date. So that’s what I’ve been doing lately ... with 
my ‘JAB’ series, 25 free eBooks/PDF’s in 60 days. One thing is certain, CoV-2 
can keep one busy.

It wasn’t easy to put this book together. If nothing else, it’s a collection of rele-
vant material I think everyone should know. I sincerely hope it helps you un-
derstand where we’ve been for 2 years and where we’re going. The wheels may 
be falling off the clown car but it’s still rolling forward at warp speed on its rims.

  ~ Jeff Prager 02.10.2022



8 9

We 
are 
the 
PreypredatorS

predatorS
THE

REMEMBER:
ALWAYS REMEMBER!

FULL SPECTRUM
DOMINANCE
APPLIES TO THE
ENTIRE PLANETS
POPULATION.

a free jeff prager publication
ANARCHY BOOKS, LLC®™

a division of

RUNAWAY SLAVES, INC.®™



10 11

If Catherine Austin Fitts is right, and I believe she is, then we know the banking system gave up 
on the USA in the 1990s when they couldn’t pass a balanced budget as required by Congress and 
voted in FASB-56— the Statement of Financial Accounting Standards 
No. 56 - Paper. ‘They’ meaning the central bankers. FASB-56 allows 
the gatekeepers to maintain a completely separate set of government 
accounting books that are private. No one can see them, something 
you or I would go to jail for.

Assuming she’s correct and they then stole over 20 trillion dollars of 
taxpayers finances and assets and moved it out of the country and 
can’t pay Social Security or Medicare after 2027 then there are only 
two solutions. Lower life expectancy and mass murder a portion of 
the population, preferably the elderly, and low income African Amer-
icans and Hispanics. Examining who died during the last two years 
means they achieved both goals. Life expectancy has been dropping 
for 3 years and we just murdered over 900,000 Americans, most on 
a government dole of one kind or another.

Based on the testimony, documents and published peer reviewed re-
ports produced by Pfizer, Moderna, VAERS, the CDC, the FDA, the 
WHO, researchers and investigators, CMS whistle blowers, the Inter-
national Criminal Court lawsuit filed by Reiner Fuellmich, et al., ICU 
nurses and doctors numbering in the 10s of 1000s from pathologists 
to cardiologists and from microbiologists to vaccinologists and from 
immunologists to neurologists, the outlook is the same (17,000 li-
censed nurses and physicians). Many if not all of the vaccinated have 
severely damaged immune systems and toxic spike proteins floating around in their bodies, 
in all organs, and they are therefore far more susceptible to a lack of immunity or severely 
reduced immunity to 100s of cancers, 100s of autoimmune disorders, 100s of neurological dis-
orders and 100s of viral, bacterial and fungal infections. This disaster isn’t stopping here in the 
USA while at the same time one state and dozens of foreign countries have allowed Ivermectin 
to be prescribed and numerous countries are lifting all bans. The latest data shows it’s the vac-

cinated by far, over 80%, who are entering the hospitals and the unvaccinated, 96.5%, who are 
not getting sick at all (3.5% of hospitalizations are in the unvaccinated, over 84% in the double 

and triple vaccinated).

Corporations are dropping vaccine mandates here and there, nurses 
and doctors are being hired back unvaccinated here and there, but 
the full force of the US government is still behind vaccinating every-
one, especially our children. It’s the single most alarming and pro-
found event to occur in my lifetime and it’s difficult to believe and 
disconcerting to experience living through this multifaceted phenom-
enon variously called CoV-2, COVID-19, the Great Reset and Build 
Back Better. No mention of Agenda 21 or the WHO, the WEF, the Club 
of Rome, the globalists, the central bankers, the Tech Giants, Black 
Rock, Vanguard, State Street, the Bilderbergers and the Davos Crowd 
actually have in mind.

Like Pinky and The Brain have always stated, “We’re taking over the 
world of course!” Fortunately the group making this valiant attempt 
has the IQ and the real world understanding of Pinkie, and the Brain. 
Which is to say they’re making things up as they go with no “writ-
ten in stone” plan. Meaning we’re in for a rough ride since they can 
haul out more deadly biological attacks, nuclear war, food shortages, 
cyber attacks, and almost anything you or I can think of and things 
we’ve never thought of at all. My European nuclear physicist friend 
is fun to engage with. He mentioned this—nukes and bio-attacks —but 
he added aliens because really, they could do that very easily and 

I’ve been asked how? No aliens needed of course. Just nuke Chicago and blame it on aliens. No 
one ever has to actually see aliens or their unconventional space ships, we just have to believe 
they’re out there, that they present an imminent danger and only the government can save us. 
And actually, we just did that. We’re still doing it. CoV-2 was, in addition to some sinister reason 
for getting an injection in every arm on the planet, the first great test of the Emergency Propa-
ganda System (EPS). And it worked charmingly well. Aliens would have had the same result.

Conquering Global Humanity
By Jeff Prager
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chapter

one
We talk about “signals” when we refer 
to unknowns regarding medical inter-
ventions—do we see a signal of harm—
where we see something happening re-
peatedly. Correlation is not causation but 
a larger than normal adverse event signal 
doesn’t bode well for any medical experi-
ment and this CoV-2 injection is the larg-
est medical experiment ever performed 
in human history. A study of paralysis 
after injection with these new, never-be-
fore-used mRNA injections shows a sig-
nal and a clear and present danger.
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A Study of  Paralysis  
     Following  Vaccination
THE HIDDEN COST

VAERS USA 2021 records 2510 cases of paralysis following vaccination. However, I was surprised to find that 
only 81 of these reports are classified as disabled by VAERS. That’s only 3.2%. So these terrible afflictions, 
though not counted by VAERS as disabilities, are a hidden cost - another level of suffering. We are apt to think 
that all the serious injuries can be summed up as death or disability, but these are just tips of the iceberg. Just 
beneath the surface are a vast number of debilitating and incapacitating states.

PARALYSIS BY STATE

At right is a chart showing the numbers paralyzed in each state of the USA following vaccination. The chart be-
low show that as vaccination goes up, so do the cases of paralysis. As vaccination goes down, paralysis follows.
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TIME OF ONSET OF PARALYSIS

Of the 2510 cases of paralysis recorded in VAERS USA 2021, 894 cases (36%) developed paralysis within 24 
hours of vaccination, and 1312 cases (52%) developed paralysis within 48 hours..

WHAT LOTS ARE CAUSING THE MOST PARALYSIS

Here is a table showing the number of cases of paralysis for each lot:
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SPREADSHEETSSPREADSHEETS

SPREADSHEETS

In the spreadsheets at right I have divided the number of cases of paralysis associated with each lot by the 
total adverse reports for each lot, in order to arrive at the % of reports resulting in paralysis. This provides 
a useful index of lethality. It is observed that the number of cases of paralysis per 100,000 adverse reports 
varies for each lot from 915, down to 48, a difference of 18 fold. It is also observed that the EW range (that 
administered to children) is prominent - occupying many positions at the top of the table. It is surely a safety 
signal that young children and babies will be injected with something that may paralyze them, causing them 
immense distress, whilst yet being unnoticeable until they reach walking age - their bodies becoming a silent 
prison - despite the pain, unable to move or articulate their needs. Here is a small sample of the results - the 
full spreadsheet can be found below - “Batches Causing Most Paralysis”

BATCHES CAUSING MOST PARALYSIS BY PERCENT OF REPORTS:
https://howbad.info/paralysisbatches.xlsx

PARALYSIS SPREADSHEET:
https://howbad.info/paralysis.xlsx

ANALYSIS CREATED BY CRAIG PAARDEKOOPER

Contact
covidscienceteam@protonmail.com

https://howbad.info/paralysisbatches.xlsx
https://howbad.info/paralysis.xlsx 
http://covidscienceteam@protonmail.com
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On September 1st 2021, Japan suspended use of Covid 19 vaccines following discovery of adul-
teration of Moderna batches. Though this event received widespread news coverage, the identity of 
all of the contaminated batches remained secret. My colleagues, members of Team Enigma, made 
efforts to liaise with the Japanese regulators in order to find out more information. They contacted 
the people they knew - but facts were not forth coming. Then a few days ago I received information 
from a contact in Holland.

Here are the batch codes suspected of being contaminated
Moderna Lots:

Are some batches more toxic than others?

Further information was forth-coming for Moderna, regarding the extreme variation between 
batches - some batches producing twice the number of side reactions, severe reactions and deaths 
compared to others.

https://www.reuters.com/business/healthcare-pharmaceuticals/japan-finds-stainless-steel-parti-
cles-
suspended-doses-moderna-vaccine-2021-09-01/ JA

PA
N

https://www.reuters.com/business/healthcare-pharmaceuticals/japan-finds-stainless-steel-particles- s
https://www.reuters.com/business/healthcare-pharmaceuticals/japan-finds-stainless-steel-particles- s
https://www.reuters.com/business/healthcare-pharmaceuticals/japan-finds-stainless-steel-particles- s
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MODERNA LOTS

As you can see ABOVE, these lot numbers belong to a 
common mathematical series -

3004221, 3004227, 3004228, 2004229
3003182, 3003189, 3003190
3003653, 3003654, 3003656
3002180, 3002181

These were not isolated lots, or one-off accidents. They were 
part of a mathematically coherent series of batches - repeat-
edly distributed.

PFIZER LOTS

As you can see BELOW, high variation between Pfizer lots was also 
apparent - some lots producing 3 x the number of side reactions, 
6 x the number of severe reactions, and 2 x the number of deaths. 
The EY series is particularly bad for causing death.

EP9605
ER2659, ER7449, ER9480
ET3674
EW4811
EX3617
EY2173, EY0779, EY5420, EY4834
FA5765, FA2453
FC3661

Further information was forth-coming for Moderna, regarding the extreme variation between batches - 
some batches producing twice the number of side reactions, severe reactions and deaths compared to others.

moderna and pfizer lots
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DEATHS IN JAPAN FOLLOWING VACCINATION

Data is available for 1084 deaths folllowing vaccina-
tion in Japan. A downloadable spreadsheet is avail-
able below. Deaths are classified by batch number. 
Some batches are producing 50 x the number of 
deaths compared to other batches.

JAPANESE DATA BASE:
https://www.mhlw.go.jp/stf/
shingi2/0000208910_00031.html

RECORDS OF DEATH BY BATCH NUMBER:
https://en.side-effect.jp/patients/decease

SPREADSHEET:
https://howbad.info/japandeaths.xlsx

JA
PA

N

https://www.mhlw.go.jp/stf/ shingi2/0000208910_00031.html
https://www.mhlw.go.jp/stf/ shingi2/0000208910_00031.html
https://en.side-effect.jp/patients/decease
https://howbad.info/japandeaths.xlsx
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GREAT
This website has attracted input from researchers around the world, and 
one of them contributed an insight that enables us to filter VAERS for each 
foreign country separately. The usefulness of this, is that it enables us to see 
which batches/lots are causing the most harm in each country - and also if 
particular countries are being more exposed to harm compared to others. 
In the non-domestic table of VAERS is a column called SPLTTYPE. The first 
two letters of each entry in this column denotes the country in accordance 
with the two letter country-codes shown here - 2-letter country codes. Un-
fortunately, we don’t have any data for Astrazeneca - only for Moderna, Pfiz-
er and Johnson vaccines.

Here are the results for each country. In each case I have only included lots 
generating at least 200 adverse reports.

BRITAIN
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Note that the % of severe re-
ports is quite high for some lots, 
rising to 21%. This is higher than 
we found for any lots in the USA.
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AUSTRIA
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chapter

two
Stories you won’t read 
anywhere else
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“It’s incredibly obvious, isn’t it? A 
foreign substance is introduced into 
our precious bodily fluids, without 
the knowledge of the individual, 

certainly without any choice. That’s the 
way your hard-core Commie works.”

 ~ Sterling Hayden 
    as Brig. Gen. Jack D. Ripper

“You’re talking about mass murder, 
general, not war!”

 ~ Peter Sellers
    as President Merkin Muffley
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Australia’s Pandemic Of The Fully Vaccinated 
4 In Every 5 Covid-19 Deaths 

Are Among The Fully Vaccinated
According To Official Government Data

February 8th, 2022

Australia is very much in the midst of a “Pandemic of the Fully Vaccinated, with 9 in every 10 Covid-19 cas-
es, and hospitalizations, and 8 in every 10 deaths between 26th Nov 21 and 15th Jan 22 recorded as being 
among the triple/double vaccinated population. According to official data, New South Wales (NSW) Australia 
has seen confirmed Covid-19 cases increase ten-fold since the middle of December 2021, breaking records 
for the number of confirmed cases in the region since Covid-19 first struck in March 2020. On the 14th Dec 21, 
NSW recorded 1,347 cases in a single day. But fast forward one month and we can see that the state recorded 
48,133 cases in a single day on the 14th Jan 22. The same can be said in terms of Covid-19 deaths. Since the 
new year deaths have skyrocketed to the highest levels seen throughout the entire pandemic.
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On the 29th Dec 21, NSW recorded just a single Covid-19 death, but fast forward to the 17th Jan 22 and we 
find that the state of NSW recorded 36 Covid-19 deaths in a single day, the highest number recorded to date. 
But it isn’t the unvaccinated population who are accounting for the record breaking number of Covid-19 
cases and deaths, it’s the fully vaccinated. The NSW Government publish a weekly Covid-19 Weekly Surveil-
lance Report, the most recent of which was published on 4th Feb 22, containing data on Covid-19 cases, 
hospitalizations, and deaths by vaccination status up to January 15th 2022. Page 9 of the report (found here), 
shows us the number of Covid-19 cases by vaccination status, and it reveals that since Omicron was allegedly 
discovered, there have been a total of 450,603 confirmed cases among all those eligible for vaccination (age 
12+) in NSW, Australia. And a shocking 372,912 of those cases have been recorded as being among the double 
vaccinated population. A further 4,458 cases were confirmed among the partly vaccinated, and 55,697 cases 
were confirmed among the unvaccinated. But with 17,350 cases now confirmed among the triple vaccinated 
this proves that it doesn’t matter how many jabs you get, they simply will not do anything to prevent infection 
or transmission of Covid-19. This means that between 26th Nov 21 and 8th Jan 22, the vaccinated population 
accounted for 88% of Covid-19 cases in NSW, Australia. Page 9 of the report (found here), also shows us the 
number of Covid-19 hospitalization by vaccination status, and again we find that the vast majority have been 
among the vaccinated population.

According to the report between 26th Nov 21 and 15th Jan 22 there have been 4,941 Covid-19 hospitaliza-
tions in NSW, Australia.

Of these the double vaccinated accounted for a frightening 3,912, the partly vaccinated accounted for 118, 
and the not-vaccinated population accounted for just 679. The triple vaccinated population also accounted 
for 238 hospitalizations, proving that it doesn’t matter how many jabs you get, the Covid-19 vaccine simply 
will not protect you against hospitalization.

This means the vaccinated population accounted for 87% of Covid-19 hospitalizations since Omicron struck.

Unlike in the UK, where celebrities and politicians have been able to make false claims about the vaccination 
status of the majority of Covid-19 patients in ICU because of the lack of data, the NSW Government kindly 
inform the public of the number of Covid-19 patients in ICU and their vaccination status.

Page 9 of the report (found here), shows us that between 26th Nov 21 and 15th Jan 22, there were 429 pa-
tients eligible for vaccination who were in ICU with Covid-19, and yet again the vast majority were vaccinated.
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The fully vaccinated made up 314 of those ICU patients, whilst the partly vaccinated accounted for 17, the 
triple vaccinated accounted for 20, and the not-vaccinated for just 55.

This means that between 26th Nov 21 and 15th Jan 22, the vaccination population made up 82% of all Covid-19 
patients in ICU.

Finally we come to Covid-19 deaths. Page 9 of the report (found here), reveals the number of Covid-19 deaths 
between 26th Nov 21 and 15th Jan 22 by vaccination status, and in all there were a total of 222 deaths.

Yet again, according to the NSW Government report, the fully vaccinated accounted for the majority of deaths 
recording a total of 149, with a further 9 deaths being recorded among the partly vaccinated population, 11 
deaths among the triple vaccinated and just 21 deaths were recorded among the not-vaccinated population. 
This means that between 26th Nov 21 and 15th Jan 22, the vaccinated population accounted for 76% of all 
Covid-19 deaths, and it also proves that it doesn’t matter how many jabs you get, the Covid-19 injection sim-
ply won’t protect you against death, in fact it appears it may make your chances even worse.

Vaccination was billed as the solution to “a pandemic that never was”, in Australia. Now it looks like that pan-
demic is just beginning, and it is very much a pandemic of the fully vaccinated.
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Canada’s Pandemic Of The Fully Vaccinated 
7 In Every 10 Covid-19 Deaths 

Are Among The Fully Vaccinated 
According To Official Data & Trudeau’s 
Government Are Trying To Cover It Up

The Expose
February 6th, 2022

An investigation of official Government of Canada data has revealed that the fully vaccinated account for 9 
in every 10 Covid-19 cases, and 7 in every 10 Covid-19 hospitalizations and deaths across Canada in the most 
recent wave of infections to hit the country.

This is despite just 6 in every 10 people in Canada being fully vaccinated; suggesting the Covid-19 injections 
do not only fail to work, they actually make recipients worse.

The Government of Canada is publishing its official Covid-19 data in a way that makes it appear Canada is very 
much experiencing a ‘Pandemic of the Unvaccinated’, and that the Covid-19 vaccines are clearly effective.
But the appearance of this data is a fraud, and it is extremely misleading, because by digging deeper we actu-
ally find that Canada is very much in the midst of a ‘Pandemic of the Fully Vaccinated’ and it is unfortunately 
getting worse by the week.

The Canadian Covid-19 figures are produced by the Government of Canada (see here).

Their latest data is available as a downloadable pdf here.

Page 20 onwards contains data on Covid-19 cases, hospitalizations and deaths from the very start of the 
Covid-19 vaccination campaign in Canada on 14th Dec 20 all the way through to 15th Jan 22.

But at the same time as this huge spike in Covid-19 deaths, just 0.3% of the population of Canada were fully 
vaccinated by January 31st, 2021. 

Therefore, by only giving a total tally of cases, hospitalizations, and deaths as far back as December 14th, 2020, 
the Government of Canada is able to include a huge number of Covid-19 deaths that occurred when just 
113,624 Canadian’s were fully vaccinated, giving the false impression that the Covid-19 injections are hugely 
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successful and that Canada is experiencing a pandemic of the unvaccinated. But as you’ll have noticed above 
Canada is again experiencing a huge spike in Covid-19 deaths, with the rapid increase beginning towards the 
end of December 2021, and thanks to the gift of the ‘WayBackMachine’, we can look at previous Government 
of Canada Covid-19 Daily Epidemiology Update’ reports to deduce who is actually accounting for the major-
ity of these deaths, hospitalizations and cases, and unfortunately, it’s the fully vaccinated. Here, below, is the 
table showing the number of Covid-19 cases, hospitalizations and deaths between 14th Dec 2020 and 13th 
Nov 2021 –

Here, below, is the table showing the number of Covid-19 cases, hospitalizations and deaths between 14th 
Dec 2020 and 4th Dec 2021 –

Here, below, is the table showing the number of Covid-19 cases, hospitalizations and deaths between 14th 
Dec 2020 and 8th Jan 2022 –

The above tables have been taken from previous reports published by the Government of Canada that can 
be found with assistance of the WayBackMachine. Now all we have to do is carry out simple subtraction to 
deduce who is accounting for the most recent wave of Covid-19 cases, hospitalisations, and deaths in Canada.

Sources:
 
• Government of Canada COVID-19 Daily Epidemiology Report – 14th Dec 2020 to 13th Nov 21
• Government of Canada COVID-19 Daily Epidemiology Report – 14th Dec 2020 to 4th Dec 21
• Government of Canada COVID-19 Daily Epidemiology Report – 14th Dec 2020 to 8th Jan 22
• Government of Canada COVID-19 Daily Epidemiology Report – 14th Dec 2020 to 15th Jan 22

For reference – when you check yourselves, the tables may not immediately load. Allow it a minute and then 
try changing ‘Figure 5.’ from ‘Distribution’ to ‘Number’, and then open ‘Figure.5: Text Description’.

https://health-infobase.canada.ca/src/data/covidLive/Epidemiological-summary-of-COVID-19-cases-in-Canada-Canada.ca.pdf
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As you can see, at this point the fully vaccinated actually accounted for the majority of Covid-19 cases, record-
ing 22,033. This is compared to 13,727 cases among the unvaccinated. But it didn’t take long for things to take 
a turn for the worse. The following chart, next page, shows the number of Covid-19 cases across the whole of 
Canada by vaccination status between December 5th, 2021 and January 15th, 2022.

This isn’t an error, the fully vaccinated really have accounted for half a million Covid-19 cases between Decem-
ber 5th, 2021 and January 15th, 2022, whilst the unvaccinated have accounted for just 61,972.
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The following chart shows the number of Covid-19 cases across the whole of Canada by vaccination status be-
tween January 9th, 2022 and January 15th, 2022, allowing us to see the spread of cases over the most recent 
7 days of data.

Again this isn’t an error, the fully vaccinated accounted for just over 100,000 cases in 7 days, whilst the unvac-
cinated accounted for just over 10,000.  The following chart shows the percentage of Covid-19 cases by vac-
cination status in Canada from 13th Nov to 4th Dec 21, 5th Dec 21 to 15th Jan 22, and 9th Jan to 15th Jan 22.
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Between 13th Nov and 4th Dec 21, the fully vaccinated accounted for 64% of cases, whilst the unvaccinated 
accounted for 36% of cases. But fast forward 1 month and we find that between 5th Dec and 15th Jan 22 the 
fully vaccinated accounted for 89% of Covid-19 cases, whilst the unvaccinated accounted for just 11%. We also 
see exactly the same distribution over the most recent 7 days. But we can assure you this doesn’t correlate 
to the percentage of population who have been fully vaccinated. According to the most recent Government 
of Canada report as of 15th Jan 22 a total of 22.6 million people were considered fully vaccinated, whilst 24.3 
million people had received at least one dose. The population of Canada as of 2020 was officially estimated to 
be 38.01 million.

Therefore, 36% of the population are unvaccinated, 5% of the population are partly vaccinated, and 59% of 
the population are fully vaccinated. Yet the most recent Government of Canada Covid-19 data shows that 89% 
of Cases have occurred among the vaccinated population, 98% of which were fully vaccinated. This doesn’t 
just prove that the Covid-19 vaccines clearly do not prevent infection or transmission of the virus, it strongly 
suggests that they make recipients more likely to be infected and transmit the virus. Covid-19 Hospitalizations 
follows. The following chart shows the number of Covid-19 hospitalizations across the whole of Canada by 
vaccination status between 14th Nov and 4th Dec 21.
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As you can see at this point the unvaccinated actually accounted for the majority of Covid-19 hospitalizations, 
but they were relatively low overall with 1,536 among the unvaccinated and 805 among the fully vaccinated. 
But just look how the tables turned just a month later. The following chart shows the number of Covid-19 hos-
pitalizations across the whole of Canada by vaccination status between 5th Dec 21 and 15th Jan 22.

Hospitalizations among the unvaccinated population were double the number recorded the previous month, 
but hospitalizations among the fully vaccinated were over 8 times the amount recorded between 14th Nov and 
4th Dec, but it gets even worse in the most recent 7 days. The following chart shows the number of Covid-19 
hospitalizations across the whole of Canada by vaccination status between 5th Dec 21 and 15th Jan 22.
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Hospitalizations among the unvaccinated between 9th Jan and 15th Jan, a period of 7 days, were around 400 
less than the number recorded between 14th Nov and 4th Dec 21, a period of 21 days. But hospitalizations 
among the fully vaccinated between 9th Dec and 15th Jan were 3.5 times the amount recorded between 14th 
Nov and 4th Dec 21. The following chart shows the percentage of Covid-19 hospitalizations by vaccination 
status in Canada from 13th Nov to 4th Dec 21, 5th Dec 21 to 15th Jan 22, and 9th Jan to 15th Jan 22.

Between 13th Nov and 4th Dec 21, the unvaccinated accounted for 63% of hospitalizations, whilst the vac-
cinated accounted for 36% of hospitalizations. But fast forward 1 month and we find that between 5th Dec 
and 15th Jan 22 the fully vaccinated accounted for 69% of Covid-19 hospitalizations, whilst the unvaccinated 
accounted for just 31%.

It gets worse for the most recent 7 days though, Government of Canada data shows that the fully vaccinated 
accounted for 72% of hospitalizations whilst the unvaccinated accounted for 28%. 36% of the population are 
unvaccinated, 5% of the population are partly vaccinated, and 59% of the population are fully vaccinated. 
Therefore, this doesn’t just prove that the Covid-19 vaccines clearly do not prevent hospitalizations, it strongly 
suggests that they make recipients more likely to be hospitalized with Covid-19.

Covid-19 Deaths

The following chart shows the number of Covid-19 deaths across the whole of Canada by vaccination status 
between November 14th, 2021 and Dec 21st, 2021.
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As you can see at this point in time the unvaccinated accounted for the majority of Covid-19 deaths, although 
just like hospitalizations they were relatively low, with 266 deaths among the unvaccinated and 180 deaths 
among the fully vaccinated. But what a difference a month makes when you’ve taken an injection that clear-
ly decimates your immune system by the week. The following chart shows the number of Covid-19 deaths 
across the whole of Canada by vaccination status between 5th Dec 21 and 15th Jan 22.

With 562 deaths among the unvaccinated, Covid-19 deaths were double what was recorded among this pop-
ulation in the previous month. But with 1,015 deaths among the fully vaccinated, Covid-19 deaths were 6 
times greater than the number recorded among this population in the previous month. The following chart 
shows the number of Covid-19 deaths across the whole of Canada by vaccination status between 9th Jan and 
15th Jan 22, allowing us to see the spread of cases over the most recent 7 days of data.
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Covid-19 deaths among the unvaccinated in the most recent 7 days were 72 less than what was recorded 
among the unvaccinated between 14th Nov and 4th Dec 21. But Covid-19 deaths among the fully vaccinated 
in the most recent 7 days were 2.6 times greater than the number of deaths recorded among the fully vacci-
nated between 14th Nov and 4th Dec 21, a period of 21 days. The following chart shows the percentage of 
Covid-19 deaths by vaccination status in Canada from 13th Nov to 4th Dec 21, 5th Dec 21 to 15th Jan 22, and 
9th Jan to 15th Jan 22.

Between 13th Nov and 4th Dec 21, the unvaccinated accounted for 57% of deaths, whilst the vaccinated ac-
counted for 43% of deaths. Fast forward 1 month though, and we find that between 5th Dec and 15th Jan 22 
the fully vaccinated accounted for 64% of Covid-19 deaths, whilst the unvaccinated accounted for just 36%.
But it gets worse for the most recent 7 days though, Government of Canada data shows that the fully vacci-
nated accounted for 72% of deaths whilst the unvaccinated accounted for 28%. 36% of the population are 
unvaccinated, 5% of the population are partly vaccinated, and 59% of the population are fully vaccinated. 
Therefore, this doesn’t just prove that the Covid-19 vaccines clearly do not prevent death, it strongly suggests 
that they make recipients more likely to die of Covid-19.

Despite the Government of Canada clearly trying desperately to conceal it, a bit of time, effort, and simple maths has revealed that their own data shows Canada is very 
much in the midst of a ‘Pandemic of the Fully Vaccinated’, with 89% of cases and 72% of hospitalizations and deaths recorded among the fully vaccinated population in the 
most recent 7 days of available data, despite just 59% of the population being fully vaccinated. The Prime Minister of Canada Justin Trudeau should remove the Covid-19 
vaccine mandate for Canadian Truckers with immediate effect, he should remove the Vaccine Passport system in place in Canada with immediate effect, and he should apol-
ogize for his discriminatory ostracism of unvaccinated Canadian’s and resign with his tail between his legs. Because it’s the fully vaccinated who are spreading Covid-19, it’s 
the fully vaccinated who are taking up hospital beds, and it’s the fully vaccinated who are justifying tyranny in Canada with their untimely deaths.
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Research Gate, February 2022 DOI:10.13140/RG.2.2.20069.68320

New Ivermectin Study
Strictly regular use of ivermectin as prophylaxis for COVID-19 leads to a 90% reduction in COVID-19 mortality 
rate, in a dose-response manner: definitive results of a prospective observational study of a strictly controlled 
223,128 population from a city-wide program in Southern Brazil This important preprint needs to hit alterna-
tive and mainstream media now.

Background: Previously, we demonstrated that ivermectin use as prophylaxis for COVID-19 was associat-
ed with reductions in COVID-19 infection, hospitalization, and mortality rates, and in the risk of dying from 

COVID-19, irrespective of regularity and accumulated use of ivermectin, in an observational, prospectively 
obtained data from a strictly controlled city-wide program in a city in Southern Brazil (Itajaí, SC, Brazil) of med-
ically-based, optional use of ivermectin as prophylaxis for COVID-19. In this study, our objective was to explore 
the data obtained from the program to evaluate whether the level of regularity of ivermectin use impacted 
in the reductions in these outcomes, aiming to determine if ivermectin showed a progressive dose-, regulari-
ty-response in terms of protection from COVID-19 and COVID-19 related outcomes.

Materials and methods: This is a prospective observational study of the program mention above, that used 
ivermectin at a dose of 0.2mg/kg/day for two consecutive days, every 15 days. We obtained and analyzed 
the data regarding the accumulated dose of ivermectin use, in addition to age and comorbidities, to analyze 
the patterns of reduction of COVID-19 infection, hospitalization, and mortality rates, and risk of dying from 
COVID-19, according to the regularity and amount of ivermectin used in a 5-month period. Following defini-
tions of regularity, we considered as strictly regular subjects that used at least 180mg of ivermectin (180mg 
= 30 tablets), and as sporadic users subjects that used 60mg (= 10 tablets) or less during the 5-month period. 
Comparisons between subjects that did not use ivermectin and these two levels of regularity of ivermectin 
use were performed. Analysis of the intermediate levels of ivermectin use are present in the supplement 
appendix of this study. To analyze hospitalization and mortality rates, we utilized the database of COVID-19 
infections of all participants, from Itajaí and outside. To analyze COVID-19 infection rate and risk of dying from 
COVID-19 we utilized the Itajaí city database. Propensity score matching (PSM) was employed, followed by 
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multivariate adjusted analysis for residual differences (doubly adjusted analysis).

Results: Of the 7,345 cases of COVID-19, 3,034 occurred in non-users, 1,627 in 
sporadic users, and 289 in strict users, while the remaining cases occurred in the 
intermediate levels of ivermectin use. Strict users were older (p < 0.0001) and 
non-significant higher prevalence of type 2 diabetes and hypertension.

COVID-19 infection rate was 39% lower among strict users [4.03% infection rate; 
( p < 0.0001] than in non-users (6.64% infection rate), and non-significant 11% 
reduction compared to sporadic users (4.54% infection rate) (n = 1,627 in each 
group; RR, 0.89; 95%CI 0.76 – 1.03; p = 0.11).

Hospitalization rate was reduced by 100% in strict users, compared to non-us-
ers and to sporadic users, both before and after Propensity score matching ( p 
< 0.0001). After Propensity score matching, hospitalization rate was 35% lower 
among sporadic users than non-users (RR, 0.65; 95%CI, 0.44 – 0.70; p = 0.03). In 
propensity score matched groups, multivariate-adjusted mortality rate was 90% 
lower in strict users compared to non-users (p = 0.003) and 79% lower than in 
sporadic users (p = 0.05), while sporadic users had a 37% reduction in mortality 
rate compared to non-users (p = 0.043). Risk of dying from COVID-19 was 86% 
lower among strict users than non-users (p = 0.006) and marginally significant, 
72% lower than sporadic users (p = 0.083), while sporadic users had a 51% reduc-
tion compared to non-users (p = 0.001).

Conclusion: Non-use of ivermectin was associated with a 10-times increase in 
mortality risk and 7-times increased risk of dying from COVID-19, compared to 
strictly regular use of ivermectin in a prospectively collected, strictly controlled 
population. A progressive dose-response pattern was observed between level of 
ivermectin use and level of protection from COVID-19 related outcomes and consistent across different lev-
els of ivermectin use. The results of this study clearly demonstrate that prophylactic use of ivermectin must 
be initiated immediately for people in high risk categories in the United States and worldwide. This includes 
individuals with one or more co-morbidities and the middle aged/elderly. Our “design-to-fail” government 
funded clinical trials for early treatment and governmental obstructionism regarding life saving treatments 
to patients must end now. The CDC chart on the previous page for all deaths since the start of the outbreak 
clearly shows a jump in cases after 50 years old. However, as the data for deaths per million per age group is 
not disclosed, so the age for start of prophylaxis has yet to be determined. As Omicron has less pathogenicity 
and slightly different disease profile this too could influence what age prophylaxis treatment should begin. 
But the data are in, prophylactic use of ivermectin saves lives (See map).

In regards to the table on the previous page, the age stratification of disease shows why a universal vaccina-
tion program for a vaccine with a high adverse event profile is not advised. It is time to stop all mandates at 
the Federal and State level. It is time to stop pushing this vaccine on children.

Research and clinical practice show that using re-purposed drugs for Covid-19 have huge benefits. These 
include multi-drug, multi-staged treatments for Covid-19 disease that prevent severe disease, decreases hos-
pitalization rates and decreases death. It is time our government and state licensing board recognize this and 
let physicians practice medicine.

‘Off-label’ drug use: an FDA regulatory term, not a negative implication of its medical use. Int J Impot Res. 2008 
Mar-Apr;20(2):135-44. doi: 10.1038/sj.ijir.3901619. Epub 2007 Nov 15. PMID: 18004389.

Highlights:

A doctor’s decision to inform the patient of the ‘off-label’ status of the prescription is not relevant to the phy-
sician’s standard of care for an informed consent case.

The FDA has specifically stated that its procedures and requirements have no effect on the practice of medi-
cine and that the FDA does not prohibit doctors from prescribing drugs in an ‘off-label’ manner.

The FDA’s approval of a drug is immaterial to the effectiveness in the drug’s ‘off-label’ use. In fact, prescribing 
medication in an ‘off-label’ manner can constitute the standard of care in many cases.
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A doctor’s duty is to practice medicine and treat his patient, not inform the patient of the FDA’s non-medically 
related labeling. Therefore, doctors should not be branded with the additional duty of disclosing non-perti-
nent information, such as the FDA’s medically irrelevant distinction, to their patients

*It is estimated that 21% of all prescription drugs are prescribed “off-label.”

For fun, I took the countries that reportedly use Ivermectin country-wide and compared them to the USA, Is-
rael and Sweden. I chose a three month cut-off, although the results were extended further. I did this because 
I don’t know when some of the countries began ivermectin use.

Can you guess who now has the highest death rates per million? Yeh -

USA
Israel

Sweden

Notes: I included India, because although not all regions use Ivermectin - although the most populated due. 
Likewise Africa which many nations treat with ivermectin prophylactically and these world maps do not break 
down Africa by Nations (weirdly imperialistic). I did not include Bulgaria, as although they use ivermectin - 
their death rate numbers are skewed for other reasons not worth delving into.

There are a lot of confounding variables here. Such as natural immunity, vaccination rates of the elderly and 
those with co-morbidities, as well as seasonality of the virus, vitamin D3/zinc levels and age of population.

But it is still an interesting snap shot as to where much of the world is right now.

Ivermectin is currently used for about 28% of the world’s population. Countries where COVID-19 mortality is 
close to zero may not have incentive to adopt treatments. When excluding these countries, ivermectin adop-
tion is about 39%. 

We excluded countries where the cumulative mortality over the preceding month was less than 1 in 1 million. 
Western authorities are presenting our choices as either catch covid eventually (because it is so infectious and 
now spreading everywhere) or take vaccines every three months (according to the latest guidelines), appar-
ently for the indefinite future. They hide and vigorously “omit” the third alternative: the anti-viral path.

Covid, vaccines, or anti-viral. Which is doing better? Let’s do a scorecard, of official covid deaths per million 
population [and current daily cases, total, not per capita]:

Countries that did not close their borders 
and went to vaccines as soon as possible:

      USA – 2,509  [900k]
      UK – 2,161  [120k]
      Germany – 1,319  [40k]
      France – 1,871  [100k]
      Canada – 788  [20k]
      Italy – 2,265 [50k]
      Russia – 2,077 [25k]

Countries that did not close their borders and, 
after alarming infection, mostly adopted ivermectin:

      India – 342  [8k]
      Indonesia – 519  [< 1k]
      Japan – 146  [< 1k]
      Egypt – 205 [< 1k]
      Peru – 6,016 (the country hit hardest, 
       until they used ivermectin) [6k]
      Columbia – 2,510 [ 3k]
      Venezuela – 188 [< 1k]
      Nigeria – 14 [4k]
      South Africa – 1,502  [20k]

Countries that closed their borders 
but have recently opened up:

      Australia – 84  [10k]
      Western Australia – 0.5 
       [2 cases yesterday, 7 in last few months]
      New Zealand – 10 [70]
      Vietnam – 314  [16k]
      Taiwan – 36 [14]  (borders still closed)

Different policies, different health outcomes. Even a bureaucrat could work it 
out, eventually. Meanwhile, Pfizer must be very pleased with themselves — pro-
ducing the most widely used treatment in history! Vaccines in the west are too 
big politically to fail — yet they are. There is only so much you can cover up with 
propaganda and voodoo statistics. Eventually a large minority with the time to 
invest in real research recognizes the many truths covered up by the many lies.
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Business Insider

Vitamin D Could Be A Piece Of COVID-19’s Complex Puzzle,’ Israeli Scientists Say, 
After A New Study Finds A Link Between Deficiency And Severe Illness

By Dr. Catherine Schuster-Bruce
February 7, 2022, 10:51am

I’ve included this story because I’m mad as hell because it shows 
the complete scientific disconnect between the research com-
munity writing peer reviewed reports and the actual known, ac-
cepted and verified peer review that your family physician should 
know and doesn’t. It’s been known for decades that a Vitamin D3 
level above 50 nanograms per milliliter prevents almost all viruses 
including influenzas, Adenovirus, Parainfluenza, etc., and CoV-1,2 
and all mutations also. So this is a fucking “DUH” moment for me, 
seeing this February 2022 report. They honestly believe we’re fool-
ish drugged up dolts. Some of us may be but most of us are not. 
Moreover, we have a higher intellect than the “Them” behind the 
CoV-2 Scam and the Great Reset. By the way, vitamin D3 is a hor-
mone, not a vitamin and every cell in your body has a D receptor. 

Think about that ~ JP

The Report

Low levels of vitamin D prior to catching COVID-19 were linked to 
worse illness, a study found. Vitamin D helps bolster the immune 
system to tackle viruses that attack the lungs, researchers said. 
Vitamin D is “one piece of the complex puzzle” underlying severe 
COVID-19, the scientists cautioned. Israeli scientists said they 
found “striking” differences in the chances of getting seriously ill 
from COVID-19 when they compared patients who had sufficient vitamin D levels prior to contracting the 
disease with those who didn’t. 

A study published on Thursday in the research journal PLOS One found that about half of people who were 
vitamin D deficient before getting COVID-19 developed severe illness, compared to less than 10% of people 
who had sufficient levels of the vitamin in their blood. We know vitamin D is vital for bone health, but its role 
in protecting against severe COVID-19 is less well established. The latest research was the first to examine vi-
tamin D levels in people prior to them contracting COVID-19, the study authors said.  Dr. Amiel Dror, a study 
author and physician at the Galilee Medical Center, said of the findings, “We found it remarkable, and striking, 
to see the difference in the chances of becoming a severe patient when you are lacking in vitamin D compared 

to when you’re not,” The Times of Israel reported.
The findings come from 253 people admitted to Galilee Medical 
Center in Nahariya, Israel, between April 7, 2020, and February 
4, 2021 — a period before the highly infectious Omicron variant 
emerged.

Dror said the findings suggested that vitamin D helped bolster 
the immune system to deal with viruses that attack the respirato-
ry system. “This is equally relevant for Omicron as it was for previ-
ous variants,” Dror said. The research doesn’t prove that vitamin D 
protects against COVID-19 and isn’t a green light to avoid vaccines 
and take vitamins instead. Vaccines cut the risk of Omicron hospi-
talization, particularly after a booster, by up to 90%, the UK Health 
Security Agency said. Most vitamin D comes from direct sunlight 
on the skin. It’s also found in foods such as fatty fish, mushrooms, 
and egg yolks and in supplements. Vitamin D levels of more than 
20 nanograms per milliliter are considered sufficient for most peo-
ple, said the Centers for Disease Control and Prevention — which 
is the benchmark used by the researchers from Bar-Ilan University 
and Galilee Medical Center. Research compiled before the emer-
gence of COVID-19 and published in The Lancet found that vita-
min D cut the risk of other respiratory infections, compared with 
dummy drugs. But for COVID-19, early findings have been incon-

sistent: Some studies have found a link between low vitamin D levels and severe COVID-19, while others have 
concluded that the vitamin wasn’t protective. It wasn’t clear — even from those studies with results showing a 
positive correlation between low vitamin D levels and severe COVID-19 — if depleted vitamin D came before 
or after people became sick, the Israeli researchers said. Despite the new data from Israel, we still don’t know 
if low vitamin D levels cause people with COVID-19 to develop serious disease. Underlying conditions that 
reduce vitamin D can also make people more vulnerable to severe COVID-19, for example. The Israeli research-
ers cautioned that vitamin D was “one piece of the complex puzzle” underlying severe COVID-19, in addition 
to comorbidities, genetic predisposition, dietary habits, and geographic factors. “Our study warrants further 
studies investigating if and when vitamin D supplementation among vitamin D deficient individuals in the 
community impacts the outcome of an eventual COVID-19 episode,” they said.
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INVESTIGATIVE REPORT
From UNESCO Study 11 to UNESCO 2050: 

Project BEST and the Forty-Year Plan 
to Reimagine Education for the Fourth Industrial Revolution

For over forty years, coalitions of academics, governments, corporations, 
and world governance bodies have colluded to build a global ed-tech schooling 

system meant to shackle children to the transhumanist Fourth Industrial Revolution

By John Klyczek
JUNE 1st, 2021

I recently visited former Senior Policy Advisor to the US Office of Educational Research and Improvement, 
Charlotte Thomson Iserbyt, who gave me access to her archive of files that she collected from the US De-
partment of Education. After digging through a collection of files collated by Lawrence P. Grayson, who was 
the Advisor for Mathematics, Science and Technology at America’s National Institute of Education (NIE), I dis-
covered that the Department of Ed’s Project BEST (Basic Education Skills through Technology), which Iserbyt 
leaked in 1981, was actually the USA’s domestic version of an international technology initiative spearheaded 
by the United Nations Educational Scientific and Cultural Organization (UNESCO). 

While stationed at the NIE, Grayson was also the US Department of Ed’s liaison with UNESCO’s educational 
technology programs, including “Study 11: New Technologies in Education”, which he procured for Iserbyt in 
a bundle of interrelated memorandums and journals. Labeled as the “Grayson File,” this folder compiled the 
following documents: 

UNESCO Study 11 whitepapers that issue ed-tech directives to a region of 14 nation states grouping together 

communist, socialist, and capitalist countries; US Department of Ed memorandums which stipulate American 
collaboration with Study 11 and other UNESCO technology programs;  Law journals that call for restructuring 
legal systems in order to globalize the computerized “information technology” (IT) revolution necessary to 
streamline international ed-tech markets;  Academic journals containing ed-tech promotionals from Project 
BEST contractors and UNESCO Study 11 representatives published alongside commercial advertisements and 
order forms for Project BEST courseware and other e-learning products being sold by the very same compa-
nies, including Microsoft, Apple, and IBM, that are endorsed in the UNESCO Study 11 whitepapers. 

This compilation of “Grayson File” documents shows that UNESCO’s Study 11 was carried out through interna-
tional public-private partnerships between communist, socialist, and capitalist countries coordinating efforts 
between multinational telecommunications and computer corporations. Working in concert with academic 
institutions and national government agencies, Study 11 affiliates lobbied to restructure laws in order to glo-
balize school systems through proto-internet technologies manufactured by Big Tech companies, such as 
Microsoft, IBM, and Apple, which are now steering the Fourth Industrial Revolution into a new political system 
of communitarian technocracy driven by a new economic system of “stakeholder capitalism” through “com-
munity-based” public-private partnerships that are managed by Big Data.

While this techno-fascist Fourth Industrial Revolution is being accelerated under the duress of coronavirus 
panic, global COVID lockdowns are sealing the deals for UNESCO Study 11 and Project BEST as schools around 
the entire world are forced to rely on the technocratic IT infrastructure that has been set up by Study 11 and 
Project BEST through their public-private partnerships with Microsoft, Apple, and IBM. These partnerships 
are now converting brick-and-mortar schoolhouses into virtual classrooms that digitally data-mine students 
through computer hardware devices, such as Apple iPads and Macbooks, which transmit video teleconferenc-
ing through software programs, including Microsoft Teams, supplemented by adaptive-learning courseware 
and other artificial-intelligence applications like IBM’s Watson Education. 

Now that the IT infrastructure set up by Study 11 and Project BEST is firmly in place, globalist oligarchs at the 
World Economic Forum (WEF) are calling for a “Great Reset” to purportedly save the planet from COVID-19 
by rushing into the Fourth Industrial Revolution with the help of WEF members, including Microsoft, Apple, 
and IBM, which are exploiting lockdowns in order to “reset” the global economy and “Reimagine Education” 
through ed-tech that is programmed to data-mine students’ “learning analytics” through “Social Credit” sys-
tems of “surveillance capitalism”. In the final equation, these “geospatial intelligence” systems will be hooked 
up to transhumanist neurotechnologies plugged into the “internet-of-things.” In the meantime, a UNESCO 
2050 project is building on the IT infrastructure of Study 11 through the new UNESCO “Futures of Education” 
study, which advocates for a communitarian assimilation of AI ed-tech in order to “Reframe Humanism” to ac-
celerate society’s evolution into the “more-than-human world” at the crux of the Fourth Industrial Revolution.

UNESCO “Study 11: 
New Technologies in Education” from Corporatism to Communism

The progression of UNESCO’s education technology programs from the 1970s through the 1980s demon-
strates a gradual move toward synthesizing the centralized state governance of Eastern Bloc socialism and 
communism with the transnational corporatism of Western capitalism through the commercial globalization 
of ed-tech mass-produced by multinational companies that contract with national governments. While these 
globalist corporations have been selling their ed-tech products across national borders, their government 
partners have been moving to centralize their state education systems under the technocratic world gover-
nance directives of the United Nations, the Organization for Economic Cooperation and Development (OECD), 
the World Bank, and the World Economic Forum.

During the 1970s, UNESCO conducted a series of ed-tech studies that were published in whitepapers such as 
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ED-77/WS/133: “Development of Educational Technology in Central and Eastern Europe: Division of Structures, 
Content, Methods and Techniques of Education.” In this 1977 report on “‘[l]ong distance’ education” through 
“audio-visual” technologies, such as “school radio and school television,” UNESCO endorsed the authoritarian 
educational systems of “centralized” socialist countries, such as the former USSR. 

According to UNESCO ED-77/WS/133, there is: 

“an extremely favorable situation for central state measures designed to modernize education. The socialist 
state possesses the means necessary for education, for the widespread use of methodology based on solid 
technological foundations and of the media and means of educational technology.  . . . [T]he socialist coun-
tries are also in a favorable position because of the fact that television, school television, radio and school 
radio are operated centrally.”

https://ia803408.us.archive.org/8/items/unesco-dev-ed-tech.-cent-east-eu-ed-77.-ws.-133-nov-
1977/UNESCO_DevEdTech.CentEastEu_ED77.WS.133_Nov1977.pdf

A few years later, between June 1980 and October 1982, UNESCO expanded the findings of this ED-77/WS/133 
whitepaper and other ed-tech studies at a series of conferences, including the Third Conference of Ministers of 
Member States of the European Region of UNESCO and the Eighth Regional Conference of National Commis-
sions of the European Region. As a result of these studies and conferences, the UNESCO National Commissions 
of the European Region’s Joint Studies in the Field of Education launched “Study 11: New Technologies in Edu-
cation—Information and Communications Technologies and Their Impact on Education,” which orchestrated 
ed-tech research exchanges between Eastern Bloc communist and socialist regimes in exchange with Western 
capitalist countries dominated by multinational corporations, such as Microsoft, Apple, and IBM.

This “Multi-National” Study 11, which “[d]eveloped a comprehensive inquiry into the applications of tech-
nology in education,” coordinated efforts between “educational researchers, planners, decision-makers, and 
other interested parties” from the Participating National Commissions of UNESCO’s European Region, which 
included a mixture of communist, socialist, and capitalist nations: Austria, Belgium, Canada, Denmark, Finland, 
France, Hungary, Israel, Italy, Spain, Sweden, Ukrainian SSR, USSR, UK, and USA. The “other interested parties” 
of these UNESCO National Commissions included “educators, sociologists, psychologists, philosophers, tech-
nologists, and others suggested by the national coordinators,” such as Lawrence Grayson, who was the Na-
tional Coordinator for the United States.

This UNESCO Joint Study of communist, socialist, and capitalist National Commissions was regionalized to 
cooperatively investigate the “current and planned applications of new technologies to education,” includ-
ing ed-tech applications of “computers, videotex/teletext, interactive video (including videodisc), communi-
cations satellites, multichannel cable/fibre optics, teleconferencing (audio/video/computer), as well as new 
developments in video, audio, and audiographs.” More specifically, this UNESCO Study 11 investigated the 
comprehensive impacts of such evolving technologies on “learning theory, the quality of education, access to 
education, the role of the teacher, organization of education, financing of education, issues related to privacy 
and freedom, the interfaces between school and working life, school and home, education and state, educa-
tion and society in general, and others.” 

By regionalizing a single bloc of communist, socialist, and capitalist states under an advisory panel of cogni-
tive scientists and technocrats, UNESCO Study 11 aimed not just to “upgrade” schools with hi-tech computers, 
but to dialectically integrate communist and socialist systems of educational statecraft with capitalist ed-
tech markets. This communo-fascist synthesis would radically alter student privacy and educational freedom 
through global transformations of school governance and finance managed by computerized IT.

https://ia803408.us.archive.org/8/items/unesco-dev-ed-tech.-cent-east-eu-ed-77.-ws.-133-nov- 1977/UN
https://ia803408.us.archive.org/8/items/unesco-dev-ed-tech.-cent-east-eu-ed-77.-ws.-133-nov- 1977/UN
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It is important to note here that, while UNESCO ED-77/WS/133 endorsed the centralized educational 
systems of authoritarian communist and socialist regimes, UNESCO Study 11 advocated the globaliza-
tion of ed-tech through capitalist market economics dominated by multinational corporations, such as 
Microsoft, Apple, and IBM. 

For example:

In “Educational Technology in the Netherlands: A Review for UNESCO Joint Studies in the Field of Education, 
Study Group 11,” J. J. Beishuizen examined Didacom’s use of “BASIC standard [programming] with application 
software which can be used on the Apple . . . and on micro’s using Microsoft-BASIC.” 

Vittorio Midoro, “in collaboration with the Working Group of the Italian Commission of UNESCO,” published 
“New Technologies in Education: An Italian Report,” which studied the use of Apple IIE “installed in Italian 
schools.” 

Another Study 11 whitepaper entitled “New Technologies in Education in Canada: Issues and Concerns,” which 
was produced by UNESCO’s Canadian National Coordinator, Ignacy Waniewicz, received funding from IBM 
Canada Ltd. to explore “videodiscs [that] show novices how to use an IBM personal computer and explain 
some key programs.”

In sum, UNESCO Study 11 commissioned a coalition of communist, socialist, and capitalist nations to cooper-
ate in their efforts to proliferate computerized ed-tech, such as “videotex/teletext” and “teleconferencing” soft-
ware that is now a booming industry across the globe under the worldwide COVID lockdown being pushed by 
the WEF’s Great Reset. This global “reset” is calling for a new world economic system of communitarian “stake-
holder capitalism” through techno-fascist public-private partnerships that enforce government lockdowns 
while mandating virtual “distance learning” through commercial e-learning technologies that are manufac-
tured by WEF members, including Microsoft, Apple, and IBM. Their objective is to digitally data-mine students’ 
psychometrics for the purposes of Social Credit surveillance in the bourgeoning Fourth Industrial Revolution. 

How Project BEST, UNESCO, and the OECD 
Paved the Way for the Fourth Industrial Revolution

In the United States, the ed-tech prospects of UNESCO’s Study 11 were piloted through Project BEST, which 
Secretary of Education T. H. Bell set up to corporatize the American education system through public-private 
partnerships that implement operant psychological conditioning through computerized “teaching machines” 
designed to program students for workforce training. Bell’s Assistant Secretary, Donald J. Senese, oversaw co-
ordination between the “Regional Education Laboratories” of the USA’s domestic ed-tech pilot, Project BEST, 
aligned with the international ed-tech plans of UNESCO’s Study 11 along with the Centre for Educational Re-
search and Innovation (CERI) of the Organization for Economic Cooperation and Development.

A March 18, 1982 Department of Ed memorandum titled “International Study of Educational Technology” re-
ports that Senese selected Grayson to be the US Director of UNESCO Study 11 in order to jockey America’s 
position at the head of the United Nations multinational ed-tech project. In addition, Senese, who was a CERI 
Governing Board member, wrote an article in the January 1985 edition of the Technological Horizons in Edu-
cation Journal: Computers in Education Worldwide, which states that Arthur Melmed of the US Department 
of Ed’s OERI was appointed to the “planning bureau” of CERI. Senese also assigned the Department of Ed’s Di-
rector of Regional Liaison, Robert Billings, to head the task of orchestrating collaboration between “state coor-
dinators” in charge of disseminating Project BEST’s ed-tech initiatives. In brief, the Regional Liaison for Project 
BEST, the planning bureau of the OECD’s CERI, and the US National Coordinator of UNESCO Study 11 were all 
selected to report directly to Assistant Secretary Senese, who thereby oversaw coordination of Project BEST 
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under the educational technology directives of UNESCO and the OECD. Senese’s T.H.E. Journal article enti-
tled “International Conference Examines Technology in Education” summarizes “500 pages of documentation” 
from the OECD’s CERI conference, which analyzed the “use of modern information technology in education,” 
including “the cognitive demands and consequences of the new technology on learning processes in formal 
education.” Senese also wrote that the conference’s fifth “working group” investigated “the production and ex-
change of software and courseware for a multimedia educational environment. Its principal recommendation 
was that OECD act to assist the development and establishment of international standards for the exchange 
of courseware authoring systems analogous to the standards that exist for machine tools or for certain com-
puter programming languages.” At the same time, UNESCO was beta-testing “best practices” in educational 
technologies through Study 11, which was overseen by Grayson, who reported back to Senese in the USA.

As the American go-between for the OECD and UNESCO, Assistant Secretary Senese would assign Director of 
Regional Liaison, Robert Billings, to coordinate US Project BEST with international standards and “best prac-
tices,” such as those recommended by Study 11 and CERI. According to an internal US Department of Ed 
memorandum sent from Senese to Billings, Project BEST was advanced through Secretary Bell’s Technology 
Initiative launched at the 1982 National Technology Teleconference, which called for “international technolo-
gy” collaboration. 

In the Assistant Secretary’s memo to Billings sent on April 7, 1982, Senese stated that “[t]he conference . . . will 
provide an overview of technology, focus on applications of technology in education . . . and describe coop-
erative efforts between schools and the private sector, and high-light international technology efforts in edu-
cation.” This same memorandum tasked Regional Liaison Billings to take “[t]he first step in the participation of 
the regional directors of dissemination [through] training activities at the University of Maryland, May 10-13, 
1982 conducted by Project BEST.  . . . The training will . . . provide an opportunity to meet the state coordina-
tors for Project BEST in their region [sic]. While state coordinators will coordinate state-wide technology activ-
ities for Project BEST, the regional office must play a key role in facilitating cooperation among the states.” To 
put it all together, this memorandum from Senese appointed Billings to regionally coordinate “international 
technology” initiatives across the US through interstate public-private planning of Project BEST in accordance 
with the call to action broadcasted at Secretary’s Bell’s National Technology Conference. Just eight days after 
issuing this memo to Regional Liaison Billings, Assistant Secretary Sense sent Secretary Bell an “Executive Cor-
respondence Memorandum” that documents how Bell’s “National Conference on Technology and Education,” 
which was funded through Project BEST’s contract with the Association for Educational Communications and 
Technology (AECT), was collaborating with the Organization for Economic Cooperation and Development.

In sum, these memos document that Senese, who received reports from Melmed at CERI and Grayson at UN-
ESCO, directed Billings to coordinate America’s regional dissemination of Project BEST in coordination with 
international standards and best practices in accordance with Bell’s Technology Initiative launched through 
the National Technology Conference. In other words, Senese, in concert with Melmed, Grayson, and Billings, 
coordinated UNESCO and OECD international standardization of ed-tech through the propagation of Project 
BEST technologies across the USA’s 10 Regional Educational Laboratories, including the Northwest Regional 
Educational Laboratory (NWREL), Shirley McCune’s Midcontinental Regional Educational Laboratory (MCREL), 
and William G. Spady’s Far West Regional Laboratory for Educational Research and Development (FWRL), 
which served as launchpads for disseminating BEST ed-tech to schools throughout the United States.

How UNESCO and Project BEST Set the Stage 
for Globalist Virtual Charter School Corporations

Not only did the Department of Education’s 10 Regional Laboratories orchestrate Project BEST cooperation 
across the 50 states, but the Regional Labs also facilitated international coordination with UNESCO and its 
member countries. These inter-regional networks laid the technological building blocks for globalist virtual 
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charter schools, such as K12 Inc. and Bridge International Academies, which paved the way for the “distance 
learning” industry that now is replacing brick-and-mortar schools as COVID lockdowns force the planet to 
learn online through data-mining ed-tech.

Even prior to the rollout of Project BEST, the Northwest Regional Education Laboratory was the US repre-
sentative to the UNESCO Institute for Education’s 1978 “School Textbooks for Lifelong Learning” study, which 
reports that the replacement of textbooks with audiovisual technologies, such as “films, radio and television 
broadcasts, language laboratories, etc.,” would free students from “the dictatorship of the textbook.” This doc-
ument shows that, even before Project BEST and Study 11, UNESCO and NWREL were already working togeth-
er to coordinate a global shift toward computerized ed-tech by transitioning from traditional print textbooks 
to multimedia telecommunications technologies.

Later, in 1982, during the rollout of Project BEST, NWREL set up the Resources in Computer Education (RICE) 
database, which was made searchable through the international School Practices Information Network (SPIN) 
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operated by BRS Inc. According to a 1982 NWREL news release titled “New Source of Information about Com-
puter Education Resources Goes Online,” the RICE-SPIN data system partnered with the International Council 
for Computers in Education. Additionally, a SPIN advertisement from Scott, Foresman and Company’s Elec-
tronic Publishing Division boasts that “SPIN provides access to over 1,000,000 educational resources and an 
international network of educators, all accessible with a microcomputer and telephone.”

To put it all together, as Project BEST was being rolled out, NWREL’s public-private partnership with Scott, 
Foresman and Company was setting up an international proto-internet network that laid the groundwork for 
a global e-learning system aligned with the ed-tech goals of Study 11, which was commissioned by UNESCO 
shortly after UNESCO teamed up with NWREL to pave the way for computerized schooling by shifting from 
print textbooks to audiovisual telecommunications. 

NWREL’s international SPIN internet, which dovetailed with Project BEST, would effectively serve as a mod-
el for the “High Success Schools” program, which was spearheaded by William G. Spady, the Director of the 
Far West Regional Laboratory for Educational Research and Development. In a 1995 article titled “Welcome 
to High Success Schools,” FWRL Director Spady narrates a case study of his “high-success” international on-
line-learning model: 

“Students at Jefferson Senior High are holding a teleconference in the media center with a class of students 
in Russia. They have been working all year on a project to investigate the effects of rapid social and economic 
change on their communities and how technology impacts those changes. Their collaborative report will be 
presented to scientists and technology experts around the world who have been assisting their research ef-
forts through the Internet and have agreed to evaluate their research.”

Notice here that FWRL Director Spady showcases how his “high-success” internet-learning program highlights 
international online exchanges between capitalist American students and communist Russian students col-
laborating with “world experts” in accordance with UNESCO Study 11’s regional ed-tech exchanges between 
communist, socialist, and capitalist nations. 

Kickstarted by NWREL and FWRL Director Spady, these High Success and RICE-SPIN computer networks were 
prototypical online-learning startups that planted the seeds for other globalist internet-learning platforms 
grown out of Study 11 and Project BEST. These growing online “distance learning” platforms include virtual 
charter school corporations, such as Bridge International Academies, which was funded by the World Bank, 
and K12 Inc., which enrolls students through its K12 International Academy in affiliation with the Association 
for the Advancement of International Education, the Association of International Schools in Africa, the Central 
and Eastern European Schools Association, the East Asia Regional Council of Overseas Schools, and the Euro-
pean Council of International Schools. 

It should be noted that K12 Inc., which is one of the largest online charter schools in the United States, was set 
up by Secretary of Education William “Bill” Bennett, who oversaw the educational provisions of President Ron-
ald Reagan’s General Exchange Agreements with the Soviet Union after Bennett took over Project BEST as the 
successor to Secretary T. H. Bell.  Roughly forty years later, the globalist virtual charter school industry resulting 
from BEST sub-projects, such as the internet e-learning pilots of NWREL’s RICE-SPIN network and Spady’s High 
Success Schools, has provided the online-learning infrastructure to “Reset” and “Reimagine” education for the 
Fourth Industrial Revolution. Expanding on these virtual charter school markets, the techno-oligarchs of the 
Fourth Industrial Reset are executing an ed-tech takeover that is exploiting government lockdowns to force 
all schools into computerized “distance learning” facilitated by Big Tech corporations, including WEF members 
like Microsoft, Apple, and IBM, in order to data-mine students’ “learning analytics” through AI surveillance 
algorithms.

Academic Echo Chambers 
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and Peer-Regurgitated Propaganda

While Project BEST was building the international internet infrastructure for virtual learning platforms like K12 
Inc. and BIA, multinational technology corporations, such as Microsoft, Apple, and IBM, were jockeying for po-
sitions in the global market to facilitate the hardware and software needed to operate the online courseware 
for the national education systems participating in UNESCO Study 11. At the same time, the globalist academ-
ic establishment was promoting school integration of courseware from these very same Big Tech corporations 
by advertising their “computer-assisted learning” products in the pages of scholarly journals alongside ads 
for other ed-tech developers contracting with Project BEST, such as Scott, Foresman and Company and the 
Association for Educational Communications and Technology (AECT). Simultaneously, these same academ-
ic journals printed articles publicizing the ed-tech research of the OECD and UNESCO Study 11, which was 
advocating the use of commercial ed-tech products manufactured by the exact same Big Tech companies, 
including Microsoft, Apple, and IBM.

In brief, these journals document how Project BEST was part of an orchestrated effort between academia, na-
tional governments, multinational corporations, and the world governance bodies of UNESCO and the OECD 
acting in concert to advance global progress toward the technocratic Fourth Industrial Revolution. Today, this 
techno-fascist revolution is now shifting into high gear as COVID lockdowns are being exploited by the very 
same Big Tech corporations, including Microsoft, IBM, and Apple, which were promoted by UNESCO Study 11 
before they became agents of the World Economic Forum’s Great Reset.

For example, in the January 1984 edition of Technological Horizons in Education Journal, there are advertise-
ments for IBM PC’s Edu-Mod designed by Bell & Howell Co.; Orion Training System’s Introduction to BASIC 
Programming courseware for Apple II+ or Apple IIe; and Telos Software’s TeloSchool for Apple II+ or Apple 
IIe. Likewise, in the January 1983 edition of T.H.E. Journal, there are advertisements for LOGO programming 
software on Apple computers; muMATH/muSIMP Advanced Math Package courseware for IBM Personal Com-
puter; and Microsoft BASIC programming manuals. At the same time, this 1983 issuecontains an ad for read-
ing, science, and mathematics courseware from the Electronic Publishing Division of Scott, Foresman and 
Company, which operated the SPIN internet that facilitated the RICE database through the US NWREL where 
Project BEST startups were piloted. Moreover, in this very same 1983 issue, T.H.E. Journal also published an 
article titled “Computers in Swedish Schools: Experience, Research, and Problems” by Anita Köllerbaur, Swe-
den’s National Coordinator for UNESCO Study 11 under International Coordinator Lawrence Grayson, who was 
appointed by Project BEST Coordinator, Assistant Secretary of Education Senese.

In sum, both the 1983 and 1984 issues of T.H.E. Journal are filled with advertisements for ed-tech products 
from WEF-partnered corporations, including Microsoft, IBM, and Apple, which were likewise endorsed by UN-
ESCO Study 11. Simultaneously, the 1983 issue published a whitepaper on “computer-assisted learning” tech-
nology from a UNESCO Study 11 representative while advertising courseware products from computer-tech 
companies, such as Scott, Foresman and Company, linked to Project BEST, which was America’s domestic 
version of UNESCO Study 11.

Similarly, in the January 1985 edition of T.H.E. Journal, there is an advertisement for a book published by the 
Association for Educational Communications and Technology, which was awarded two US Department of 
Education contracts totaling a $1,189,715 payout to propagate ed-tech through Project BEST. This T.H.E. Jour-
nal ad, which appears on page 90 of the 1985 issue, suggests that an AECT book, entitled Software Quality & 
Copyright: Issues in Computer-Assisted Instruction, will provide the answer to the question: “[h]ow can edu-
cators select the best software programs?” 

On page 91, right across from the AECT ad, is an article titled “Phone Tele-Teaching Brings Classes to Students 
at Home,” which is followed by another article, “Projector Brings Interactive Video to Computer Classes,” on 
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page 92. In this very same 1985 issue, T.H.E. Journal published an article entitled “International Conference 
Examines Technology in Education” by Project BEST Coordinator Donald Senese, who wrote this article as a 
public relations report advocating the OECD’s push for internationally standardized ed-tech.

To simplify, this 1985 issue of T.H.E. Journal published an OECD report calling for international ed-tech stan-
dards promoted by Project BEST Coordinator Senese while simultaneously advertising the courseware recom-
mendations of the AECT, which was the primary contractor for Project BEST. This AECT ad appeared alongside 
articles for virtual homeschooling through teleconferencing technologies resembling the current line of vid-
eo-conferencing software, such as Microsoft Teams and Google Classroom, which can be transmitted through 
Apple computers that can be upgraded with the adaptive-learning artificial intelligence of IBM’s Watson Ed-
ucation.

Altogether, Grayson’s sample of T.H.E. Journals illustrates how academic publications were promoting ed-tech 
whitepapers from UNESCO Study 11 and the OECD while advertising Project BEST technologies, including 
courseware products developed by current WEF members, such as Microsoft, Apple, and IBM, which are now 
spearheading the rush into a technocratic Fourth Industrial Revolution geared to track and trace students’ 
learning algorithms into psychological profiles that can be data-mined for “predictive analytics” in a commu-
nitarian Social Credit system of “geospatial intelligence.”

Legislating for the Future Trends and Megatrends 
of the Fourth Industrial Revolution

While the academic establishment was pushing commercial ed-tech products through its promotions of both 
UNESCO Study 11 and Project BEST publicized in scholarly journals, lobbyists were petitioning state and feder-
al bar associations to reform legal systems in order to standardize regulations for international technology ex-
changes that would streamline IT integration for business operations and government administration across 
the globe in the coming Fourth Industrial Revolution.

In addition to the T.H.E. Journals collated in the Grayson File given to Iserbyt, there is also a June 1984 issue 
of the American Bar Association Journal, which contains an article written by John Naisbitt, who worked as 
an IBM executive before he was appointed Assistant Commissioner of Education in the US Department of 
Health, Education, and Welfare under President John F. Kennedy. Author of the 1982 book, Megatrends: Ten 
New Directions Transforming Our Lives, Naisbitt wrote a 1984 ABA Journal article entitled “Megatrends for 
Lawyers and Clients,” which lauds how “[t]he largest and most significant shift has been the transformation of 
America over the past 30 years from an industrial to an information-based society.” Naisbitt adds that, “[h]and 
in hand with this is our shift away from a national toward a global economy.” Forecasting the Fourth Industrial 
Revolution, Naisbitt proclaims that “[w]hat is called for is nothing less than all of us—including lawyers—to 
reconceptualize our roles in a new society.”

Simply put, Naisbitt’s “Megatrends” article was a call to action for lawyers to become “change agents” who 
push for legal system reforms that would greenlight America’s evolution from a nationalistic manufacturing 
economy into a global IT economy for the Fourth Industrial Revolution.

Naisbitt’s call to action was followed by Shirley McCune, who was the director of the US Department of Ed’s 
Midcontinental Regional Education Laboratory (McREL), which piloted Project BEST’s ed-tech programs 
throughout the states of Missouri, Kansas, Nebraska, Colorado, North Dakota, South Dakota, and Wyoming. 
In 1983, the US Department of Education funded two McREL projects to be directed by McCune: “Framing a 
Future for Education” in Kansas and “Strategic Planning and Furthering Excellence in Millard Public Schools” in 
Nebraska, both of which were guided by the program directives of the Naisbitt Group. 
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Later, at a 1989 National Governors Association conference in Wichita, Kansas, McCune professed that  “[w]hat 
we’re into is the total restructuring of society. What is happening in America today and what is happening in 
Kansas and the Great Plains is not simply a chance situation in the usual winds of change. What it amounts to 
is a total transformation of society.  . . . Our total society is in a crisis of restructuring and you can’t get away 
from it. You can’t go into rural areas, you can’t go into churches, you can’t go into government or into business 
and hide from the fact that what we are facing is the total restructuring of our society.”

That same year, in a Washington Bremerton Sun article titled “Schools of the Future,” McCune called for re-
vamping schools into futuristic “community learning centers” that would emphasize “integrating technology 
with curriculum” in order to psychologically condition students for “lifelong learning” from cradle to career.

Similarly, William Spady, who ran Project BEST through FWRL, cited Naisbitt’s Future Trends during his 1990 
speech titled “Ensuring the Success of All Students Today for Tomorrow’s Changing World,” which he present-
ed to the US Department of Defense: 

“[w]hen addressing the issue of Exit Outcome development in one of our Illinois high school districts during 
the Spring, I too was forced to take a look at the ‘realities’ that seem to surround us and that have the poten-
tial for shaping the character of the future in which we and our children will live. At first blush, ten somewhat 
interrelated trends seemed clear to me, . . . some of which resemble trends identified by John Naisbitt and his 
Future Trends colleagues.”

In other words, Spady forecasted that the future of schooling would need to evolve in accordance with the 
“future trends” of the Fourth Industrial Revolution as predicted by Naisbitt.

While Spady and McCune regionally launched Project BEST technologies at FWRL and McREL, which is now 
McREL International, under the provisions of Naisbitt’s “future trends,” Project BEST Coordinator Senese was 
meeting with globalist technocrats at the OECD/CERI ed-tech conference where they examined how “to re-
duce the legal and technical barriers that inhibit the transportability of software products across national 
boundaries.” Then, four years after Spady’s Department of Defense speech, the Bill Clinton administration 
amended the Elementary and Secondary Education Act with the addition of the 1994 federal Charter Schools 
Program, which opened avenues for virtual charter schools that implement online learning through comput-
er technologies. 

Building on precedents set by the federal Charter Schools Program, the American Legislative Exchange Coun-
cil (ALEC) drafted the Virtual Public Schools Act, which was published in 2005 as a “template” bill that was dis-
seminated across the United States to various state and federal legislators who copied and pasted it into real 
bills which would create laws authorizing the expansion of virtual charter schools and “community schools” 
that utilize computer technologies to teach “students via the Internet in a virtual or remote setting.”

Fifteen years later, former President Donald Trump’s US Secretary of Education, Betsy DeVos, who financed 
K12 Inc. charter schools and Neurocore biofeedback wearables for ADHD students, issued new federal rules 
for “Distance Learning and Innovation” (85 FR 18638), which deregulated the classroom “use of artificial intel-
ligence and other adaptive learning” ed-tech that is still being funded by billions of dollars of stimulus money 
from the Coronavirus Aid, Relief and Economic Security (CARES) Act. 

It should be noted that 85 FR 18638’s “Accreditation and Innovation negotiating committee” included a Gov-
ernment Relations representative from IBM, which was promoted by UNESCO Study 11 and the Project BEST 
promotionals of T.H.E. Journal before IBM joined the World Economic Forum’s Great Reset for the Fourth In-
dustrial Revolution.

UNESCO’s Transhumanist “Futures of Education” 2050

Now, in the midst of the COVID lockdown reset, UNESCO is convening an International Commission to oversee 
the “Futures of Education: Learning to Become” project, which is “a global initiative to reimagine how knowl-
edge and learning can shape the future of humanity and the planet” through “digital, biotechnology and neu-
roscience developments” that will drive the Fourth Industrial Revolution. This UNESCO 2050 initiative takes 
Study 11 to the next level as it charts a “more-than-human,” or transhuman, future in which homo sapiens will 
“evolve” with a global IT economy integrated with biotech and neurotech systems of Big Data managed by 
an international “commons” of “stakeholder” corporations. Looking to this 2050 future envisioned by UNES-
CO, global “stakeholder” companies, through communitarian public-private partnerships, are on a trajectory 
to blanket the planet with posthuman AI ed-tech in order to “Reframe Humanism” by data-mining students’ 
biopsychosocial algorithms for the purposes of “unleash[ing] an engineering of human beings previously in-
conceivable,” according to UNESCO.

In March 2021, the UNESCO Commission on the Futures of Education published a “Progress Update,” which 
predicts that “[t]echnological advancements, particularly around artificial intelligence and automation, will 
create new jobs and will complement and augment the capabilities of workers in existing jobs.  . . . Traditional 
pathways connecting education to work may have to be reinvented.” More specifically, this UNESCO forecast 
for “the economic world of 2050” foresees the “death of the school,” which “will be replaced by an infinity of 
devices and approaches—strongly supported by digital technology and artificial intelligence—all of which 
point in the direction of a ‘hyper‐personalization’ of learning. In such scenarios, schools are seen as obsolete 
institutions. Teachers become expendable professionals, who could easily be replaced by other forms of mon-
itoring and supervision.”

To be sure, UNESCO cautions such a future scenario: “the premises underlying this vision, fueled by the un-
precedented expansion of the global education market in which the EdTech industry leads the way, has been 
leading us down a dangerous path. It destroys social institutions without providing proven alternatives. And 
it must be resisted in the name of a regenerative education.” Nevertheless, despite this Rogerian consideration 
of the “dangerous path” being carved out by AI ed-tech, UNESCO’s call to “resistance” does not urge humanity 
to fully depart from this destructive path toward a posthuman technocracy. Instead, this UNESCO 2050 white-
paper resolves to double down on the “regenerative” promises of AI ed-tech in hopes that it can be distributed 
“equitably” through “a new ‘social contract for education’” managed by a “commons” of “public and private” 
partnerships with corporate “stakeholders” in an “international community.”

Stated differently, UNESCO’s Futures of Education greenlights a global continuation down the dystopic path 
toward a Social Credit system of automated ed-tech surveillance so long as the AI algorithms are “equitably” 
meted out by the new brand of communitarian “stakeholder capitalism” that is being hyped by the World Eco-
nomic Forum’s Great Reset for the Fourth Industrial Revolution. Indeed, UNESCO’s International Commission 
declares that “[t]he diversification of actors [including ed-tech companies] in the education sector should be 
welcomed as long as it enhances the capacities of public authorities and communities to harness the regener-
ative power of education to address the severe challenges facing humanity.” In other words, UNESCO bargains 
that the technocratic path toward AI schooling should be pursued as long as ed-tech corporations are fascis-
tically merged with “public authorities” and other community stakeholders for the purposes of “regenerating” 
humanity.

Don’t be fooled by UNESCO’s rhetoric of communitarian “equity.” At the bottom line, this UNESCO 2050 report 
is capitulating to the transhumanist merger of humans and computers through a corporate-fascist system 
of AI ed-tech. In a section entitled “Reframing Humanism,” UNESCO’s Commission on the Futures of Educa-
tion professes that “[w]e also need to consider what it means to be human in the age of rapid technological 
transformation. Education is one of the crucial ways we rework our relationships with a more‐than‐human 
world.” To boil it down, according to UNESCO, technological progress has so radically changed the meaning 



96 97

of humanity that our “evolving” relationships with digital machinery have transformed our species into some-
thing “more than human,” or transhuman; and ed-tech is pivotal in controlling this trans-evolution by melding 
students with biotech, neurotech, and other computerized technologies which are engineered to “enhance” 
cognitive faculties.

This is not an embellishment. In 2014, the Eighth Session of UNESCO’s Intergovernmental Council for the Infor-
mation for All Program published a whitepaper that explicitly capitulates to the inevitability of humankind’s 
transhumanist merger with computerized technologies:

“Scientists are discussing the convergence of nano-, bio-and cognitive technologies the development of which 
is in turn closely linked to ICT [Information and Communication Technologies] and which have an equally 
powerful potential to influence sociocultural processes. Specialists are predicting even more fundamental 
changes by the middle of the twenty-first century. Artificial intelligence will attain the level of natural intellect 
and in a number of cases will surpass it. Machine-human hybrids, cyborgs and humanoid robot-androids cre-
ated on a biological basis, will become more and more widespread. Also becoming ever more widespread are 
the ideas that technological intervention in the human organism, fundamental changes to the nature of man, 
are desirable and beneficial in that they enable a biological evolution which is truly controlled. Some call this 
world view transhumanism and some technological fascism. Either way, our future lies more and more in the 
hands of new engineers, genetic scientists and programmers.”

Notice here that this UNESCO Intergovernmental Council has resolved that, whether we call it “transhuman-
ism” or “technological fascism,” the future of human evolution is destined to be controlled by neo-eugenic 
technocrats in potentially “desirable and beneficial” ways.

Of course, this transhumanist agenda can be traced all the way back to the eugenic roots of UNESCO’s first Di-
rector General, Julian Huxley, who was the President of the British Eugenics Society before calling for a global 
eugenics program in his 1946 UNESCO: Its Purpose and Its Philosophy. Later, in a 1957 book titled New Bottles 
for New Wine, Huxley coined the term “transhumanism” as the next phase in eugenic evolution. According to 
Huxley, the eugenic goals of biologically engineering human evolution should be refined through transhu-
manist technologies, which combine the eugenic methods of genetic engineering with neurotech that merg-
es humans and machines into a new organism. 

It is worth noting here that Malthusian eugenics has also been a cornerstone of the World Economic Forum’s 
global governance agenda going as far back as 1978 when the third annual meeting of the WEF showcased 
a population control speech on “The Limits of Growth” by Aurelio Peccei, who co-founded the Club of Rome 
with Alexander King, the Director-General for Scientific Affairs of the OECD’s Committee for Science Policy. A 
little over a decade later, King authored The First Global Revolution: A Report by the Council of the Club of 
Rome, which reiterated the Malthusian-eugenic population control policies of The Limits to Growth: A Report 
for the Club of Rome’s Project on the Predicament of Mankind. In this 1991 book, The First Global Revolution, 
King declared that, in order to save the planet from over-population, societies must rally in opposition to “a 
common enemy against whom we can unite.” In quintessential Malthusian-eugenic fashion, King resolved 
that “[t]he real enemy then is humanity itself.”

“Reimagining” Project BEST and UNESCO Study 11 
for a Transhumanist Fourth Industrial Revolution

Following its trans-eugenic mission statement, UNESCO carried out Study 11 to promote the global distribu-
tion of ed-tech products from multinational technology corporations, such as Microsoft, Apple, and IBM, in 
partnership with the United States and other national governments for the purposes of building the comput-
erized IT infrastructure of the “information age.” All of this was done in order to pave the way for a Fourth In-

dustrial Revolution driven by AI systems of “geospatial intelligence” through a blockchain “internet-of-things” 
hooked up to transhumanist biotechnologies linked to the “internet-of-bodies.” 

As the ed-tech building blocks of the Fourth Industrial Revolution were being laid out by the US Department 
of Education in partnership with UNESCO and the OECD, Assistant Secretary Senese reported that “[t]he OECD 
also decided to study strategies for countering resistance to the introduction and use of the new technologies 
in schools.” Now, in 2021, resistance to the techno-fascist ed-tech takeover is being suppressed by the COVID 
lockdown propaganda of the billionaires at the World Economic Forum as they hype their “Great Reset” with 
pathos fallacies stirred up to scare and shame working-class people into capitulating to the WEF, which is part-
nering with Microsoft, Apple, and IBM, as it rams forward with its technocratic visions of a Fourth Industrial 
Revolution. 

In tandem with the Great Reset, Google and the Bill and Melinda Gates Foundation, which are both WEF 

members, are “Reimagining Education” by setting up Big Data networks that link “learning analytics” from 
Learnsphere databases to the Cortex database on a Gates-funded InnovateEdu platform that partners with 
Google’s BigQuery, which contracts with ChainLink “middleware” in order to monetize, or tokenize, Social Cred-
it data, such as student-learning algorithms, through “smart contracts” on blockchain, hashgraph, and other 
“distributed ledger technologies” (DLTs). By building this Social Credit surveillance infrastructure through Big 
Data school systems hooked up to a DLT internet-of-things, Big Tech is laying the groundwork for the inter-
net-of-bodies, which will plug students into transhumanist biotechnologies for the purposes of trans-eugen-
ically re-engineering, or reimagining, the human species.

It should be noted here that Microsoft, Apple, and IBM are all developing digital COVID vaccine passports and 
immunity passports stored on iPhones and other mobile devices through blockchain DLT apps which can be 
expanded to track and trace other biopsychosocial data, such as biometric and psychometric data extracted 
from transhumanist wearables and implantables. At the same time, the World Economic Forum is sponsoring 
the CommonPass immunity passport, while the United Nations is endorsing the COVI-PASS™ Digital Health 
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Passport, which is also built upon 
a blockchain platform that can be 
expanded to interface with trans-
humanist biotech and neurotech 
that aggregate the total spectrum 
of an individual’s biopsychosocial 
data into a DLT Social Credit sys-
tem.

To be sure, this was always UNES-
CO’s endgame. Even back in 1978, 
Lawrence P. Grayson, who was 
the International Coordinator for 
UNESCO Study 11, wrote an arti-
cle in the Educational Communi-
cation and Technology Journal, 
which predicted “the potential of 
computers to read thought pat-
terns in the human mind” through 
“a special helmet” that utilizes a 
“biocybernetic” system that can 
“identify and monitor the electro-
encephalographic signals (EEG) in 
the brain that are associated with 
language.” Today, thanks to Study 
11, and with the help of Tech Bar-
on corporations such as IBM and Microsoft, 
which are connected to eugenics enterpris-
es, UNESCO is now on the precipice of final-
ly realizing its 75-year mission to trans-eu-
genically re-engineer a new human species 
in the “reimagined” image of computerized 
techno-fascism. 

Endnote:

To read the complete “Grayson File,” in-
cluding UNESCO Study 11, along with the 
entirety of Project BEST and other related 
documents from the US Department of Ed-
ucation, subscribe to my web-brain data-
base at my website: schoolworldorder.info 

http://schoolworldorder.info 
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A Health Public Policy Nightmare
  Vaccine spike antigen and mRNA persist for two months in 
  lymph node germinal centers... protein production of spike 
  is higher than those of severely ill COVID-19 patients!

Immune imprinting, breadth of variant recognition and germinal center response in human SARS-CoV-2 
infection and vaccination Cell. Published:January 24, 2022DOI:https://doi.org/10.1016/j.cell.2022.01.018 

By Robert W Malone MD, MS
February 8th, 2022

Vaccination confers broader IgG bind-
ing of variant RBDs than SARS-CoV-2 
infection. Imprinting from initial an-
tigen exposures alters IgG responses 
to viral variants. Histology of mRNA 
vaccinee lymph nodes shows abun-
dant germinal centers. Vaccine spike 
antigen and mRNA persist for weeks 
in lymph node germinal centers.

The hidden highlight (lede) buried in 
this peer reviewed paper is that pro-
tein production of spike in people 
vaccinated with the Moderna or Pfiz-
er vaccine is higher than those of se-
verely ill COVID-19 patients! A person 
might ask, “How could that be?” In or-
der to understand this, we must care-
fully analyze what the study shows. 

This study asserts that the mRNA and 
the spike protein produced persists 
for weeks in lymph node germinal 
centers in human patients. Having 
worked with mRNA for decades, I can attest that this is highly unusual. 

One very real hypothesis is that the substitution of pseudouridine for uridine to avoid the immune response 
is working so well that the mRNA is completely evading the normal clearance/degradation pathways. Hence, 
mRNA that is not being incorporated into cells at the injection site, is migrating to the lymph nodes (and 

throughout the body as the non-clinical Pfizer data suggest?) and continuing to express protein there. In this 
case, the cytotoxic protein antigen is spike. Spike protein can be detected for at least 60 days after administra-
tion of dose. Note that the duration of the protein expression was only tested for 60 days.

The spike protein, let’s review what it is and how it is being used (from the Daily Skeptic):

These new gene-based ‘vaccines’ are working in a completely novel way – nothing remotely resembling 
that of traditional vaccines. Given that pharmaceutical companies work competitively it was also somewhat 
of a surprise they took the same approach of targeting what has been termed the ‘spike protein’ of the 
SARS-CoV-2 virus.

This (spike) protein is nasty – sometimes being referred to as a ‘pathogenic protein’ – and is recognised as 
causing many of the awful pathologies associated with the disease of COVID-19. Logically you would inacti-
vate or at least attenuate this nasty spike protein and develop a vaccine around the attenuated virus. But that’s 
not what was done. These ‘vaccines’ do not contain any of the offending virus at all but rather the gene se-
quence that causes the nasty spike protein to be made in the body. We have little idea how much of this nasty 
protein is produced or for how long it lasts after an injection of the gene sequence. Furthermore, stimulating 
the body’s own complex biological systems to produce the spike protein will mean that the amount of protein 
produced will vary from person to person. The idea is that the spike protein produced by the gene encoding 
it elicits a response by our immune system to produce antibodies directed against the spike. When the wild 
virus comes along and infects us the antibodies recognise the spike protein and attack it thus preventing its 
nasty effects. And it does, though as we have since learnt this approach isn’t very good at preventing infec-
tion or stopping its transmission. Are we perhaps clutching at straws too in claiming that these ‘vaccines’ are 
preventing serious disease and death? Have we not learnt anything over the past two years in treating Covid 
symptoms with conventional therapeutic drugs?

Knowing what we know about the spike protein in these vaccines, the study quantitatively measured spike 
protein levels in plasma after vaccination. Which, it turns out, are higher than the levels observed in a person 
with a severe COVID-19 infection. Just to write it, the fact that this only now being discovered or it it was 
known, released to the public is criminal in my opinion. This should have been characterized long ago, includ-
ing prior to beginning human clinical trials.

That this has not been published or investigated more demonstrates the gross regulatory dereliction of duty 
by Pfizer, Biointech, Moderna, NIAID VRC and that whole crew. Using these vaccines, which include pseudou-
ridine without fully understanding the implications and without the FDA requiring a complete pre-clinical 
toxicology regulatory package, including long-term follow-up, as is done with any other unique chemical or 
adjuvant additive is shocking. Then there is the novel use of the unique nano particles being used in these 
vaccines, which also were only marginally assessed, as shown by the Japanese Pfizer data.

Protein expression is not being turned off, because the immune response against the mRNA/pseudouridine 
complex is either not happening or is ineffective. It may also be that the mRNA/pseudouridine complex has a 
longer half-life than normal mRNA. The In either case, this is regulatory nightmare.

I do not know how to write this more strongly. This technology is immature. The WHO has approved six, more 

https://doi.org/10.1016/j.cell.2022.01.018
https://pubmed.ncbi.nlm.nih.gov/32090264/
https://dailysceptic.org/why-werent-these-vaccines-put-through-the-proper-safety-trials-for-gene-technology-asks-a-former-pharmaceutical-research-scientist/
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traditional vaccines, all of which the US government could license. These genetic vaccines are not the only 
option.

To note: The use of pseudouridine in these mRNA vaccines is not the only option. It has often been hypothe-
sized that the reason Dr. Kariko added pseudouridine to the mRNA vaccine was to make an improvement to 
the original mRNA patents that I was an inventor on. An improvement to an existing patent allows commer-
cialization of that patent. It is an old trick. Remember, that Curevac does not use pseudouridine in its formu-
lation and it is not required or necessary for a significant immune response. In the next generation of mRNA 
vaccine experiments (hopefully done in an animal model), it is clear that the issues of adding pseudouridine 
need to be addressed prior to any more of these vaccines going into humans.

I know the following from the paper is long, but it is very important.

Prolonged detection of vaccine mRNA in LN GCs, 
and spike antigen in LN GCs and blood  following SARS-CoV-2 mRNA vaccination

The biodistribution, quantity and persistence of vaccine mRNA and spike antigen after vaccination (with the 
Pfizer vaccine), and viral antigens after SARS-CoV-2 infection, are incompletely understood but are likely to be 
major determinants of immune responses. 

We performed in situ hybridization with control and SARS-CoV-2 vaccine mRNA-specific RNAScope probes in 
the core needle biopsies of the ipsilateral axillary LNs that were collected 7-60 days after 2nd dose of mRNA-
1273 or BNT162b2 vaccination, and detected vaccine mRNA collected in the GCs of LNs on day 7, 16, and 37 
post vaccination, with lower but still appreciable specific signal at day 60 (Figures 7A -7E). Only rare foci of vac-
cine mRNA were seen outside of GCs. Axillary LN core needle biopsie of non-vaccinees (n = 3) and COVID-19 
patient specimens were negative for vaccine probe hybridization. Immunohistochemical staining for spike 
antigen in mRNA vaccinated patient LNs varied between individuals, but showed abundant spike protein in 
GCs 16 days post-2nd dose, with spike antigen still present as late as 60 days post-2nd dose. Spike antigen 
localized in a reticular pattern around the GC cells, similar to staining for follicular dendritic cell processes 
(Figure 7B). 

COVID-19 patient LNs showed lower quantities of spike antigen, but a rare GC had positive staining (Figure 7F). 
Immunohistochemical staining for N antigen in peribronchial LN secondary and primary follicles of COVID-19 
patients (Figures 7F - 7I) was positive in 5 of the 7 patients, with a mean percentage of nucleocapsid-positive 
follicles of more than 25%.

Discussion One of the positive developments amid the global calamity of the SARS-CoV-2 pandemic has  been 
the rapid design, production and deployment of a variety of vaccines, including remarkably effective mRNA 
vaccines encoding the viral spike (Baden et al., 2021; Polack et al., 2020). We find that BNT162b2 vaccination 
produces IgG responses to spike and RBD at concentrations as  high as those of severely ill COVID-19 patients 
and follows a similar time course. Unlike infection, which stimulates robust but short-lived IgM and IgA re-
sponses, vaccination shows a pronounced bias for IgG production even at early time point Read that again: 
Protein production of spike is higher than those of severely ill COVID-19 patients!

The paper also notes that the antibody response is IgG, not IgA or IgM. IgA and IgM antibodies produce a 
strong mucosal immune response needed for respiratory diseases, unlike IgG.

This Substack article has only skimmed the surface of the implications of this paper in terms of both the sci-
ence and the malfeasance on the part of our government and pharmaceutical corporations. There is more to 
come on this issue.

To get to the full paper to download, click here:
https://www.cell.com/cell/pdf/S0092-8674(22)00076-9.pdf?_returnURL=https%3A%2F%2Flinkinghub.

elsevier.com%2Fretrieve%2Fpii%2FS0092867422000769%3Fshowall%3Dtrue

Why Weren’t These Vaccines Put Through 
The Proper Safety Trials For Gene Technology?

 
Asks a Former Pharmaceutical Research Scientist 

The Daily Skeptic 7 February 2022 by Dr. John D. Flack

This article by the daily skeptic does a great job at documenting that appropriate studies have not been done 
and even attempts to answer the question why:

Are we perhaps clutching at straws too in claiming that these ‘vaccines’ are preventing serious disease and 
death? Have we not learnt anything over the past two years in treating Covid symptoms with conventional 
therapeutic drugs?

Perhaps this has driven Big Pharma to pursue a new more profitable model based on protecting the healthy 
rather than treating the sick? Enter the era of the gene-based ‘vaccines’. The new technologies have had a long 
and difficult gestation period with several stillbirths. But perhaps their time had come with the ‘unprecedent-
ed’ virus from the East. A declared worldwide health emergency demanded a technological response, and it 
was there in waiting. But have we been blinded and duped by technology and lost sight of the end game of 
providing safe and effective medicines? Was it a judicious use of the PCR, rapid antigen test technology and 
information APP technology to drive the test and trace fiasco?

Was the gene technology ready to be used in a mass world-wide vaccination programme without a thorough 
examination of the potential problems of short- and long-term safety of this previously untested technology?

In my view, technocracy has trumped the sound principles, established over decades and centuries, of basic 
medical practice, immunology, virology, pharmaceutical sciences and public health generally. In the process, 
political democracy, personal freedoms, free speech and choice have been dangerously sidelined and even 
censored.

https://www.nature.com/articles/s41586-021-04231-6
https://www.nature.com/articles/s41586-021-04231-6
https://www.cell.com/cell/pdf/S0092-8674(22)00076-9.pdf?_returnURL=https%3A%2F%2Flinkinghub. elsevie
https://www.cell.com/cell/pdf/S0092-8674(22)00076-9.pdf?_returnURL=https%3A%2F%2Flinkinghub. elsevie
https://dailysceptic.org/why-werent-these-vaccines-put-through-the-proper-safety-trials-for-gene-technology-asks-a-former-pharmaceutical-research-scientist/
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Rising Rents And Cheap Money Flowing—
So Apartment Prices Are Soaring

By Douglas French
February 2022

Fannie Mae announced last week that it provided nearly $70 billion in multifamily financing last year. The 
government lender crowed about $9.6 billion of the total being for affordable housing projects and $13.5 bil-
lion financing projects deemed “green and sustainable” units. This helped Fannie “grow its Multifamily Green 
MBS (mortgage backed securities) issuance to more than $100 billion last year,” according to the press release. 
Fannie Mae apartment loan pricing and terms are attractive: the five-year fixed rate starts at 2.74 percent to 
the thirty-year fixed starting at 3.81 percent. Thirty-year amortizations are available and in some cases inter-
est-only loans can be negotiated, as well as nonrecourse loans. The larger point is that with the Consumer 

Price Index at 7 percent in December, 
the real interest rate on these Fannie 
Mae loans is negative.

More Non-existent 
U.S. Job Growth Reported, 

“Fake” BDS Employment Statistics

According to Multi-Housing News, 
“On an annual basis through Decem-
ber, rents increased by double-digit 
percentages in 26 of the top 30 met-
ros, six of which posted gains of 20 
percent or more: Phoenix (25.3 per-
cent), Tampa (24.6 percent), Miami 
(23.5 percent), Orlando (22.7 per-
cent), Las Vegas (22.2 percent) and 
Austin (20.9 percent).”

So with rents rising and cheap mon-
ey flowing, the prices of apartment 
projects are soaring. The latest Las 
Vegas multifamily announced sale is 
Ideal Capital Group’s purchase of the 
287-unit Jade project near the Rio 
hotel and  casino for $124.5 million. 
That is a whopping $433,798 per 
unit. The COVID  shutdown in 2020 
slowed project sales as many renters 
lost their jobs. But “Las Vegas’ rent-
al market has since heated up with 
fast-rising rents and shrunken avail-
ability, in part as people sought more 
space amid widespread work-from-

home arrangements, and investor sales have rebounded,” reports Eli Segall for the Las Vegas Review-Journal. 
Jade went for double 2021’s average sales price per unit, $215,151. Average apartment sales per unit have 
risen over 460 percent,  from $38,219 in 2011 to last year’s price. Wolf Richter writes on his site, wolfstreet.
com, that working people are harmed by inflation because their wages never catch up, while people with 
assets, inflated in value by low interest rates, reap the benefit. He writes, “[T]he wealth of the wealthiest 1% of 
households spiked, creating the biggest and worst wealth disparity ever to the bottom 50% and even to the 
bottom 99%, based on the Fed’s own wealth distribution data.” Over lunch recently I expressed my astonish-
ment over the $400,000-per-unit sales to a developer (and apartment project owner) I used to bank. He told 
me units would be selling for $500,000 by the end of this year. I said rents would have to jump even more or 
capitalization rates would have to go to virtually nil for that to happen. He said emphatically, “Rents are going 
up.” People moving in from California believe rents in Vegas are cheap. ~ Not for long. 

Douglas French is President Emeritus of the Mises Institute, author of Early Speculative Bubbles & Increases in the 
Money Supply, and author of Walk Away: The Rise and Fall of the Home-Ownership Myth. He received his mas-
ter’s degree in economics from UNLV, studying under both Professor Murray Rothbard and Professor Hans-Her-
mann Hoppe.
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Consumer prices jump 7.5% 
over last 12 months, marking 

fastest pace in 40 years
The latest government data on inflation 

was released Thursday, 2.10.2020

By Catherine Thorbecke • February 10, 2022, 9:41am

The prices Americans pay for a basket of goods and services 
continued to climb rapidly last month, according to new gov-
ernment data. The consumer price index -- a key measure of 
inflation -- surged 7.5% over the last 12 months, the Labor De-
partment said Thursday. This marks the largest 12-month in-
crease since February 1982. The index surged 0.6% in January 
alone. The so-called core index, or measure for all items except 
the more volatile food and energy indices, spiked 6% over the 
last 12 months. It was the largest 12-month change since Au-
gust 1982. The food index, meanwhile, increased 7% over the 
last year and the energy index soared by 27%. The rising costs 
are evaporating Americans’ pandemic savings and eating into 
pay raises, hitting those with limited means the hardest. The 
Federal Reserve indicated last month that it is prepared to raise 
interest rates faster than originally planned to respond to the 
climbing prices and help ameliorate inflation. President Joe 
Biden reacted to the report in a statement Thursday, acknowl-
edging it as “a reminder that Americans’ budgets are being 
stretched in ways that create real stress at the kitchen table” 
but touting “signs that we will make it through this challenge.” 
“While today’s report is elevated, forecasters continue to proj-
ect inflation easing substantially by the end of 2022,” the pres-
ident said. “And fortunately we saw positive real wage growth 
last month, and moderation in auto prices, which have made up 
about a quarter of headline inflation over the last year.” Biden 
pledged that his administration “will continue to be all hands on 
deck to win this fight.” Increases in the indexes for food, electricity and shelter were the largest contributors to the overall price increases last month, the DOL data indicates. The food index rose 0.9% in January, building on a 0.5% spike 
in December. The electricity index climbed 4.2% last month and the shelter index rose 0.3% -- with the rent index climbing 0.5% and the owners’ equivalent rent index up 0.4%. The gasoline index, meanwhile, fell 0.8% in January after 
rapid rises in late 2021. Despite the decline in January, the gasoline index has soared 40% over the last 12 months. Skyrocketing inflation has thrown a wrench into policymakers’ plans for a post-pandemic economic recovery. Belea-
guered supply chains are still struggling to keep up with consumer demand as the health crisis wanes, pushing prices upward at an alarming pace. The Fed has also reversed course on previous assurances that the price hikes would be 
temporary, but signaled it is watching the situation closely and prepared to take action soon if needed. Meanwhile, Americans are feeling the pinch at the grocery store, gas pump and more.

https://abcnews.go.com/Business/sky-high-inflation-evaporating-americans-savings-imposing-cruelest/story?id=82221754
https://abcnews.go.com/Business/fed-signals-rate-hikes-coming-amid-inflation-concerns/story?id=82483950
https://abcnews.go.com/Business/fed-signals-rate-hikes-coming-amid-inflation-concerns/story?id=82483950
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The truck blockade by Canadians protesting the country’s COVID-19 restrictions is tightening the screws on 
the auto industry, forcing Ford, General Motors and other car companies to shut down plants or otherwise 
scale back production on both sides of the U.S. border. The bumper-to-bumper demonstration by the self-pro-

claimed Freedom Convoy entered its fourth day Thursday at the Ambassador Bridge connecting Windsor, 
Ontario, to Detroit, disrupting the flow of auto parts and other products between the two countries. With 
political and economic pressure mounting, Windsor Mayor Drew Dilkens announced the city will seek a court 
injunction to end the occupation by scores of truck drivers. “The economic harm is not sustainable and it must 
come to an end,” he said. Meanwhile, the U.S. braced for the possibility of similar truck-borne protests inspired 
by the Canadians, and authorities in Paris and Belgium banned road blockades to head off disruptions there, 
too. The U.S. Department of Homeland Security said in a bulletin to local and state law enforcement agencies 
that it has received reports that truckers are planning to “potentially block roads in major metropolitan cities” 

in a protest against vaccine mandates and other issues. The agency said the convoy could begin in Southern 
California as early as this weekend, possibly disrupting traffic around the Super Bowl, and reach Washington in 
March in time for the State of the Union, according to a copy of Tuesday’s bulletin obtained by The Associated 
Press. The ban on road blockades in Europe and the threat of prison and heavy fines were likewise prompted 
by online chat groups that have been calling on drivers to converge on Paris starting Friday night and to con-
tinue on to Brussels on Monday. The Ambassador Bridge is the busiest U.S.-Canadian border crossing, carrying 
25% of all trade between the two countries, and the effects of the blockade there were felt rapidly. Ford said 
its Windsor, Ontario, engine plant reopened Thursday after being shut down on Wednesday because of a lack 
of parts. But the factory and the company’s assembly plant in Oakville, Ontario, near Toronto, were operating 
at reduced capacity, the automaker said. On the U.S. side, GM canceled the second shift on Wednesday and 
the first and second on Thursday at its SUV factory outside Lansing, Michigan. Toyota said three of its plants 
in Ontario, Canada, closed for the rest of the week because of parts shortages, and production also had to 
be curtailed in Georgetown, Kentucky. Workers on the morning shift at a Windsor minivan plant operated by 
Stellantis, formerly Fiat Chrysler, were sent home early. Michigan Gov. Gretchen Whitmer urged Canadian au-
thorities to quickly resolve the standoff, saying: “It’s hitting paychecks and production lines. That is unaccept-
able.” Hundreds of demonstrators in trucks have also paralyzed the streets of downtown Ottawa for almost 
two weeks now and maintained blockades at two border crossings besides Windsor — at Coutts, Alberta, 
opposite Montana, and at Emerson, Manitoba, across from North Dakota. The protesters are decrying vaccine 
mandates for truckers and other COVID-19 restrictions and railing against Prime Minister Justin Trudeau, even 
though many of Canada’s precautions, such as mask rules and vaccine passports for getting into restaurants, 
theaters and other places, were enacted by provincial authorities, not the federal government, and are already 
rapidly being lifted as the omicron surge levels off. Trudeau continued to stand firm against lifting vaccine 
mandates, including a requirement that all truck drivers entering the country be fully vaccinated. But because 
an estimated 90% of the nation’s truck drivers are already vaccinated, some conservatives have called on 
Trudeau to drop the mandate. The convoy has been promoted and cheered on by many Fox News personal-
ities and attracted support from the likes of former President Donald Trump and Texas Sen. Ted Cruz. The As-
sociated Press identified more than a dozen Facebook groups encompassing roughly a half-million members 
that are being used to drum up support for the Canadian protests or plan similar ones in the U.S. and Europe. 
To get around the blockade and into Canada, truckers in the Detroit area have had to drive 70 miles north 
to Port Huron, Michigan, and cross the Blue Water Bridge, where there was a 4½-hour delay leaving the U.S. 
Pandemic restrictions have been far stricter in Canada than in the U.S., but Canadians have largely supported 
them. Canada’s COVID-19 death rate is one-third that of the U.S. Canada’s opposition Conservative Party be-
gan calling for the blockades to end after its lawmakers initially supported the protests. Trudeau accused the 
Conservatives of endorsing and enabling the demonstrations.

Truckers’ bridge blockade 
forces shutdowns at auto plants

By Rob Gillies and Tom Krisher • Associated Press
February 10th, 2022, 2:43pm
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Food Prices Approach Record Highs, 
Threatening the World’s Poorest

 

Above, a corn harvest in Knox County, Neb., in October. Farmers around the world face numerous 
challenges in bringing their products to market. Photo - Alyssa Schukar for The New York Times

 The prices have climbed to their highest level since 2011, according to a U.N. index. 
It could cause social unrest “on a widespread scale,” one expert said.

WASHINGTON — Food prices have skyrocketed globally because of disruptions in the global supply chain, ad-
verse weather and rising energy prices, increases that are imposing a heavy burden on poorer people around 
the world and threatening to stoke social unrest.

The increases have affected items as varied as grains, vegetable oils, butter, pasta, beef and coffee. They come 
as farmers around the globe face an array of challenges, including drought and ice storms that have ruined 
crops, rising prices for fertilizer and fuel, and pandemic-related labor shortages and supply chain disruptions 
that make it difficult to get products to market. A global index released on Thursday by the United Nations 
Food and Agriculture Organization showed food prices in January climbed to their highest level since 2011, 
when skyrocketing costs contributed to political uprisings in Egypt and Libya. The price of meat, dairy and 
cereals trended upward from December, while the price of oils reached the highest level since the index’s 
tracking began in 1990. Maurice Obstfeld, a senior fellow at the Peterson Institute for International Economics 
who was formerly chief economist at the International Monetary Fund, said that food price increases would 
strain incomes in poorer countries, especially in some parts of Latin America and Africa, where some people 

Above, a citrus farm in Fort Meade, Fla., this week. The Department of Agriculture announced that 
the state is on pace to produce its smallest crop of oranges since the 1940s. Crop disease is partially 

to blame. Photo Joe Raedle/Getty Images

may spend up to 50 or 60 percent of their income on food. He said that it wasn’t “much of an exaggeration” to 
say the world was approaching a global food crisis, and that slower growth, high unemployment and stressed 
budgets from governments that have spent heavily to combat the pandemic had created “a perfect storm of 
adverse circumstances.” “There’s a lot of cause for worry about social unrest on a widespread scale,” he added.
Even before the pandemic, global food prices had been trending upward as disease wiped out much of Chi-
na’s pig herd and the U.S.-China trade war resulted in Chinese tariffs on American agricultural goods.

By Ana Swanson • February 3rd, 2022



112 113

But as the pandemic began in early 2020, the world experienced seismic shifts in demand for food. Restau-
rants, cafeterias and slaughterhouses shuttered, and more people switched to cooking and eating at home. 
Some American farmers who could not get their products into the hands of consumers were forced to dump 
milk in their fields and cull their herds. 

Two years later, global demand for food remains strong, but higher fuel prices and shipping costs, along with 
other supply chain bottlenecks like a shortage of truck drivers and shipping containers, continue to push up 
prices, said Christian Bogmans, an economist at the International Monetary Fund. 

Drought and bad weather in major agricultural producing countries like Brazil, Argentina, the United States, 
Russia and Ukraine have worsened the situation. The I.M.F.’s data shows that average food inflation across the 
world reached 6.85 percent on an annualized basis in December, the highest level since their series started 
in 2014. Between April 2020 and December 2021, the price of soybeans soared 52 percent, and corn and 
wheat both grew 80 percent, the fund’s data showed, while the price of coffee rose 70 percent, due largely to 
droughts and frost in Brazil.

Understand Inflation in the U.S.

While food prices appear set to stabilize, events like a conflict in Ukraine, a major producer of wheat and corn, 
or further adverse weather could change that calculation, Mr. Bogmans said. The effects of rising food prices 
have been felt unevenly around the world. Asia has been largely spared because of a plentiful rice crop. But 
parts of Africa, the Middle East and Latin America that are more dependent on imported food are struggling.

Countries like Russia, Brazil, Turkey and Argentina have also suffered as their currencies lost value against the 
dollar, which is used internationally to pay for most food commodities, Mr. Bogmans said. In Africa, bad weath-
er, pandemic restrictions and conflicts in the Democratic Republic of Congo, Ethiopia, Nigeria, South Sudan 
and Sudan have disrupted transportation routes and driven up food prices. Joseph Siegle, the director of re-
search at National Defense University’s Africa Center for Strategic Studies, estimated that 106 million people 
on the continent are facing food insecurity, double the number since 2018.

“Africa is facing record levels of insecurity,” he said.

While shopping at a market in Mexico City’s Juarez neighborhood on Thursday, Gabriela Ramírez Ramírez, a 
43-year-old domestic worker, said the increase in prices had strained her monthly budget, about half of which 
goes to food. Inflation in Mexico reached its highest rate in more than 20 years in November, before easing 
slightly in December.

“It affects me a lot because you don’t earn enough, and the raises they give you are very small,” she said. 
“Sometimes we barely have enough to eat.”

The impact has been less severe in the United States, where food accounts for less than one-seventh of house-
hold spending on average, and inflation has become broad-based, spilling into energy, used cars, dishwashers, 

services and rents as price increases reach a 40-year high. Yet American food prices have still risen sharply, put-
ting a burden on the poorest households who spend more of their overall budget on food. Food prices rose 
6.3 percent in December compared with a year ago, while the price of meat, poultry, fish and eggs jumped 
12.5 percent, according to the Bureau of Labor Statistics. The Biden administration has tried to restrain some 
of these increases, including with an effort to combat consolidation in the meat packing business, which it 
says is a source of higher prices.

On Monday, the Department of Agriculture announced that it was partnering with the Port of Oakland to set 
up a 25-acre “pop-up” site where empty shipping containers could be filled, to try to speed their shipment out 
of the country. But economists say that while these efforts help at the margin, there may be little the govern-
ment can do to combat a phenomenon that is both complex and global.

The high cost of energy remains a particular challenge, said Mr. Obstfeld, since it increases transport costs for 
food, drives up the price of fertilizers, which require a lot of energy to produce, and diverts grain into biofuel 
production, away from people’s diets.

Maria Zieba, assistant vice president of international affairs at the National Pork Producers Council, said pork 
farmers were confronting a variety of challenges, including shipping container prices that are on average 170 
percent higher than a year ago, last-minute cancellations of their shipments, and a lack of trucks and cold 
storage facilities.

“These are all the things that are adding to the price that you’re seeing at the grocery store,” Ms. Zieba said.

Chris Edgington, a corn and soybean farmer in Northern Iowa who serves as president of the National Corn 
Growers Association, said farmers were also struggling with rising costs for fertilizer, crop insurance and chem-
icals. Much of the corn Mr. Edgington produces is processed into ethanol, leaving a byproduct called distillers 
grains that is commonly used as animal feed. 

Those grains from Mr. Edgington’s farms are typically loaded into a container in Chicago, where they are 
shipped by rail to the port of Los Angeles, then on to Vietnam or other countries to feed fish, chickens and 
pigs. But lately there has been a shortage of containers in Chicago to carry the distillers grains. 

Overloaded shipping companies have been refusing to send their steel boxes to the Midwest to pick up agri-
cultural products, instead preferring to ship them back to Asia to carry more lucrative cargo. With both their 
costs and their sales prices increasing, many farmers are making similar margins to what they earned before, 
Mr. Edgington said. But “huge swings” in prices were still putting their finances at risk.

“Farmers are going to handle a lot more dollars and have a lot more risk for basically no different return than 
what we had a few years ago,” he said.

Oscar Lopez contributed reporting from Mexico City. Ana Swanson is based in the Washington bureau and 
covers trade and international economics for The New York Times. She previously worked at The Washington 
Post, where she wrote about trade, the Federal Reserve and the economy. @AnaSwanson
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What Is The Current U.S. Inflation Rate
According To The US Government?

And What Is The Real Inflation Rate?
The U.S. inflation rate as of December 2021 was 7.0% compared to a year earlier. That means consumer prices 
increased by 7.0% over a year. The inflation rate is an important economic indicator because it tells you how 
quickly prices are changing. It’s measured by the Consumer Price Index (CPI), reported by the Bureau of Labor 
Statistics (BLS) each month.1New and used car sales saw a notable rise in prices at an inflation rate of 38.7%. 
Food, apparel, shelter, transportation, and medical services also increased. Though energy was an overall con-
tributor to the annual increase in inflation at 29.3%, it saw slight decreases in November and December.1

What Is the Inflation Target?

The core inflation rate—which excludes the impact of volatile oil and food prices and is often tracked on a 
year-over-year basis—was up by 5.5%, which means those prices rose 5.5% over the last 12 months.1 That is 
higher than the 2% target that the Federal Reserve says is needed to maintain a healthy economy, but it is 
in line with the current monetary policy target of reaching an average of 2% inflation over time. Besides the 
core rate in the CPI report, the Federal Reserve looks at the Personal Consumption Expenditures (PCE) report 
because it’s considered more reflective of true underlying inflation trends. The PCE core inflation rate was 
4.7% year-over-year in November.2 In November, the Federal Open Market Committee (FOMC) reinforced its 
plan not to raise the target for the fed funds rate range, currently set at 0% to 0.25%, anytime soon.3 While the 
inflation rate hovered just below the healthy range for quite some time, it is rising enough above an unhealthy 
rate to cause some businesses and investors to worry. However, the Federal Reserve maintains that the current 
high inflation rate is transitory and will come down to more manageable levels.3 The current rate of inflation 
is creeping higher, which means that you’re paying more for many items. Only a few sectors and sub-sectors 
experienced a decrease in price over December, including car insurance and recreation.1 The Federal Reserve 
works to keep inflation healthy, but it takes time for the tools to work. In addition, inflation creates various 
situations for consumers regarding how much they can afford and will spend. Here’s a look at what happens 
at the three ends of the scale regarding deflation, healthy inflation, and hyperinflation.

Deflation

Falling prices warn of deflation. While this may seem like a great thing for shoppers, deflation often signals 
an impending recession. With a recession come declining wages, job losses, and big hits to most investment 
portfolios. As a recession worsens, so does deflation. Businesses lower their prices in desperate attempts to 
get consumers to buy their products and services. The Federal Reserve combats deflation with expansionary 
monetary policy. It reduces the federal funds rate range to influence consumers to spend and banks to loan.4 
Deflation is worse than inflation, because it signals falling demand.

Moderate inflation of around 2% is actually good for economic growth. When consumers expect prices to rise, 
they are more likely to buy now rather than wait. That spurs demand, driving prices higher. In other words, 
inflation is a self-fulfilling prophecy. The FOMC reviews the core inflation rate (all goods less food and energy) 
when it decides whether to raise the fed funds rate range. When the rate is lower than the 2% target, the Fed 
uses expansionary monetary policy by lowering its administered rates. It lowers the fed funds rate range to 
boost economic growth. That’s done to prevent or end a recession. When the Fed considers inflation to be 
rising too quickly, it uses contractionary monetary policy. It raises administered rates to keep prices from ris-
ing more rapidly than your paycheck. Higher interest rates weaken consumer demand by making loans more 

expensive. That slows growth, reducing the economy’s ability to create jobs. Inflation is usually driven by ex-
pectations of rising prices by consumers, investors, and businesses.

Hyperinflation

People sometimes worry that inflation will skyrocket, causing hyperinflation. They are concerned that price 
increases could be like those seen during the Weimar Republic in Germany.5 Hyperinflation is very rare, since 
it means that prices are rising by 50% per month.  The BLS inflation calculator shows how inflation eats away 
at your purchasing power. For example, a 2.5% inflation rate means that something that cost $100 last year 
would cost $102.50 this year. It also means that you need a 2.5% raise just to stay even. In that situation, a 
hard-earned 3.5% raise would only be worth 1.0% in additional buying power.6

Enough Mainstream Bullshit • Let’s Talk REAL Inflation
As The Fabulously Rich Become Fabulously Wealthier

The CPI chart on the home page reflects our estimate of inflation for today as if it were calculated the same 
way it was in 1990. The CPI on the Alternate Data Series tab here reflects the CPI as if it were calculated using 
the methodologies in place in 1980. In general terms, methodological shifts in government reporting have 
depressed reported inflation, moving the concept of the CPI away from being a measure of the cost of living 
needed to maintain a constant standard of living.  Further definition is provided in our  CPI Glossary. Further 
background on the SGS-Alternate CPI series is available in our Public Comment on Inflation Measurement.

The inflation rate today, based on the way it was calculated before they subverted the formulas, is at 15%, and 
I know everyone reading here knows the governments inflation rate, the red line, is a total fabrication.
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Inflation: The Greatest Scam Known To Man
Stoski Mosti

September 18, 2020 

Inflation is a spook invented by the wealthy elite to keep the working man down and devalue his efforts 
from under him. It’s an excuse to stealthily pay him less for the exact same work, and claim that nothing has 
changed, despite the fact that his rent now takes a bigger percentage of his paycheck, and he isn’t able to 
afford healthy nutritious meals for his family. 

His purchasing power is eroded by a combination of increasing prices and stagnating wages. Since this is a 
function of “the economy” and not his employer, they get to throw their hands up and say “sorry pal maybe 
you should have worked harder”. 

The worker is bamboozled by all of this, concludes that all of these “smart people” must know what they’re 
talking about, and therefore he alone must be to blame for his predicament. This is far from the case, not that 
he will ever know.

In real terms (purchasing power), the worker is paid less and less on one side, while companies continually 
raise their prices to meet inflation on the other. If the worker ever manages to get a raise then the boss needn’t 
worry for too long because inflation means that that worker will soon go back to being underpaid, unless 
the government matches minimum wage growth to inflation, virtually guaranteeing a stable transfer of pur-
chasing power from employer to worker. They won’t do it, by the way, because then the worker will be able 
to attain a decent quality of life, dream of taking holidays, and other such frivolous nonsense that does not 
benefit the corporate ruling class.

What is inflation?

“A continual increase in the price of goods and services” is probably the purest explanation you’ll find outside 
of the Ivy League. What does that mean, though? It means that, next year, and indeed every year, things will 
be more expensive than they have been in the previous years. This growth isn’t linear though - it’s exponential. 
Inflation is a growth in prices of about 1-2% per year. That means this year’s growth is greater than last year’s 
growth, and next year’s growth will be bigger than this year’s growth, and so on, until an increase of $10 for a 
bottle of milk from one year to the next won’t even make you blink. That’s the power (or curse) of exponential 
growth. Prices can start rising by a few cents per year but even a $100 increase in one year is inevitable.

Ever wonder why some countries had their equivalent of a 1 cent, and even a 1/2  cent coin, but they’ve been 
long since phased out? Inflation is the culprit. 1 cent once represented significant purchasing power, but to-
day, in countries that still have 1 cent coins, some people don’t even bother picking change off of the counter 
if it amounts to a few cents. That is the inevitable fate of even the 1 dollar coin (or bill). You can go and see the 
power of the dollar eroding on websites like Official Data. In 1800, one single dollar had the purchasing power 
of twenty of our dollars, meaning that what costs $20 today - a haircut, a bus ride, a movie ticket - only cost a 
single dollar in the early 1800s. 

Pay more for the same thing and call it “progress”

Now imagine that. What cost $1 now costs $20. Has the amount of good or service risen by 20 times? Does the 
bus take you twenty times as far? Does the barber cut your hair twenty times as fast, or as well? Clearly not, 
and yet these things cost twenty times as much all the same. Now why is this? What reason could there be that 
can justify such horrendous price increases? 

Some might say that it doesn’t matter that prices rise because wages rise along with them, creating equilibri-
um. Well, if equilibrium would exist anyway, why not keep all prices where they are instead of partaking in this 
pointless rat/arms race between wages and prices? That’s the rub. It’s by design. Why make things simple, and 
thereby the workers content, when you can introduce a system that keeps them working as hard as they can to 
simply stay where they are? It allows the creation of convenient excuses for cutting wages of the working class.
Excuses: Meet ‘armchair economics’

The classic retort to any assertion that inflation is anything but righteous and true, is that prices have gone up 
because more money has been created and therefore each existing unit of currency is now worth that much 
less. This is nothing but yet another argument in a long line of arguments that make sense only if you accept 
them at face value. Of course my dollar is worth less now that there are more dollars; the last bottle of water in 
the country is worth more than it’s weight in gold, but if a truck of water shows up then that bottle is suddenly 
worth much less. See? 

Same thing! Only it isn’t. currency isn’t a product, it’s the thing that we exchange for products. Why is it gov-
erned by the same rules that govern products? Ask that simple question, and the whole idea falls flat on its 
face.

Inflation nerds will then try to convince you that inflation is an inherent byproduct of the capitalist system, 
as if it’s a inarguable rule of the universe that prices rise over time as an economy grows. Shrewd players will 
notice that our entire modern way of life is made up. Nothing “just exists”. Stuff happens because people make 
it happen, usually for their own selfish reasons. You’re telling me that inflation is some mystical force that in-
fects our financial systems and no-one can do a thing to stop it? Come on! Inflation, just like anything else, is 
something that humans just made up. 

Only the unthinking fool actually believes in these things as a staple of life. They aren’t! It’s all made up! There’s 
no reason the governments around the world can’t come together and agree that inflation is a bad idea and 
that prices are just fine where they are right now. No reason at all.

Again, inflation isn’t a law of the universe, it’s a man-made construct that people believe in because they’ve 
bought too far into the idea that things exist within our society simply because they ought to exist. The reality 
is that it’s all made up by people no smarter than you or me.

Next, you’ll hear that inflation is actually a good thing because it prevents people from hoarding money. First 
off, news flash: We already have people like that. They’re called billionaires (but they don’t hoard cash techni-
cally so I guess we can have fun watching the middle-class billionaire-defenders cry that Jeff Bezos isn’t get-
ting a fair go). Also, I don’t think that a good answer to the ‘some people will have too much money’ problem 
is to make sure that most people have as little purchasing power as possible. Why do proponents of inflation 
want to stop people from having purchasing power? Are the proponents of inflation actually communists? 
The main draw of capitalism is that anyone can get ahead and have a good life if they work hard. Now these 
people want to say “nerts” to that and take away purchasing power that has been rightfully and fairly earned. 
Not only that, they want to put the decision for fair wages in the hands of the corporation - an entity that seeks 
to minimize wages and maximize profit at the expense of all else.

So don’t let anyone try to convince you of the virtues, necessity, or inevitability of inflation. It’s a con designed 
to keep the working man down, and reliant on his employer. People make all sorts of excuses as to why infla-
tion is a good and right thing, but isn’t a good thing, and it sure as hell isn’t an unavoidable byproduct of eco-
nomic activity. Corporations use in as an excuse to silently cut their employees’ pay, and governments around 
the world could put a stop to it if they had incentive to do so. Don’t believe otherwise. It’s far to convenient to 
be a coincidence.
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CBS News

Doctor Who Gave Ivermectin To Inmates 
Commended For “Job Well Done”

By Li Cohen
February 8th, 2022, 7:22am

Dr. Robert Karas, the health care provider of Washington County Detention Center in Arkansas, has been 
treating COVID-positive detainees with anti-parasitic drug ivermectin, allegedly without their knowledge or 
consent. On Monday, local officials agreed to commend him for a “job well done.”

The Arkansas ACLU has sued Karas on behalf of four inmates for the alleged treatment, with the detainees 
saying that Karas and his medical team repeatedly told inmates that the ivermectin pills were “vitamins.” The 
local doctor has not shied away from touting the use of the drug to treat COVID, despite the Food and Drug 
Administration, Centers for Disease Control and Prevention, and other agencies advising against doing so.

Karas, who has had dozens of lawsuits filed against him for the allegedly inadequate medical care he has 
provided inmates at the jail, has filed a motion to dismiss the ACLU’s case against him. He is also under inves-
tigation by the state medical board.

Despite the accusations against him, Washington County Justice of the Peace Patrick Deakins introduced a 
resolution to the local Quorum Court’s jail and law enforcement committee on Monday night to commend 
Karas for a “job well done” in his handling of the coronavirus pandemic.

“I don’t know the science behind COVID and I’m not so sure anybody does,” said Deakins, a Republican who 
is currently running to be Washington County Judge. “I’m certainly not a doctor and I’m certainly not a virol-
ogist, and none of us on this panel are. I don’t know the value of one treatment or the appropriateness of it. I 
don’t know the efficacy of ivermectin and I don’t know the most useful ways to treat any one individual, and 
those are not the debate of this resolution, I just want what’s best for the health and safety of the county.”

Deakins’ resolution says that hundreds of millions of people have been impacted by COVID, but that the 
“numbers and effects of the virus have been largely exaggerated.” So far, COVID-19 has resulted in the deaths 
of 900,000 people in the U.S. alone.

“While over 850 cases of the infection has been recorded in the Washington County Detention Center, Dr. 
Robert Karas and Karas Correctional Health have effectively treated those cases which has resulted in zero 
fatalities from the virus,” the resolution states.

The resolution continues to say that Karas provided “exceptional medical care” to detainees, and that “the 
Washington County Quorum Court commends Dr. Robert Karas and Karas Correctional Health for a job well 
done despite the unique challenges.”

The resolution, which has no legal standing and ultimately serves as a kind of support from local officials for 
Karas, passed the committee, but not before becoming the subject of heated debate among the officials and 
their constituents.

“If you talk to individuals at our local hospitals that are treating patients after Dr. Karas has treated them, 

they are very ill,” said Justice of the Peace Eva Madison, who has spoken out against Karas giving ivermectin 
to inmates. “The reality is that he doesn’t know. ...He can’t possibly know what the effects are of the treat-
ment that he has given.”

Many in support of Karas’ treatment pointed out that “nobody died,” as a result of taking ivermectin.

“I think this doctor knows just as much as anybody else in this damn county, and this damn stuff needs to 
get behind us,” said Justice of the Peace Willie Leming. “This COVID crap is ruining all of us and got us all up-
side down and crazy, so let’s just go back to the good Lord and let’s pray about this and let’s get it behind us 
and let’s get this country on the right track and move on.”

But as Madison and the lawsuits against Karas have noted, at least some inmates claim they have expe-
rienced ailing side effects from the medication. The CDC has said people who take “inappropriately high 
doses” of ivermectin “may experience toxic effects,” including nausea and vomiting, hallucinations, seizures, 
coma and death.

“How can we tout nobody died when the individuals in this lawsuit claimed health consequences from what 
he did to them,” she said. “You can agree or disagree with the lawsuit, Dr. Karas, but why in the world would 
this body endorse a practice that’s being challenged in court?”

Sarah Moore of the advocacy group Arkansas Justice Reform Coalition said that the situation is about wheth-
er or not peoples’ constitutional rights have been violated.

“It’s incredibly concerning that this body would be considering endorsing when there is current pending liti-
gation that’s putting into question whether or not there was consent, whether or not peoples’ constitutional 
rights were violated,” Moore said. “It’s incredibly inappropriate ... it’s basically saying in effect that we don’t 
believe you.”

https://www.yahoo.com/news/doctor-gave-ivermectin-inmates-commended-132249817.html

https://www.yahoo.com/news/doctor-gave-ivermectin-inmates-commended-132249817.html
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Coronavirus 
Testing Company 

Gave People False Results 
As Samples Piled Up 

In Trash Bags, 
Lawsuit Claims

Andrea Salcedo
February 2nd, 2022, 8:29 AM

Last month, as the omicron variant of the coronavirus spread 
throughout the United States, a woman in Washington state 
grew frustrated after waiting five hours for her rapid coronavi-
rus test result. But when she returned to the site, a staffer told 
her the clinic had lost her result, court records state.

The woman told authorities she got a second coronavirus test 
at the same Center for Covid Control site. But two hours later, 
she was told her test result had been misplaced again.

Subscribe to The Post Most newsletter for the most important 
and interesting stories from The Washington Post.

Then, about a minute later, the woman got an email notifying 
her that she had tested negative for the coronavirus, court re-
cords state. The woman went to work the following day but 
remained concerned about the accuracy of the two tests. She 
got a third test at a local health department site, according to 
court records, and that result was positive.

Now, Washington’s attorney general is suing the Illinois-based 
clinic, its laboratory and its co-owners - Akbar Syed and Aleya 
Siyaj - for allegedly jeopardizing the health and safety of 
thousands of Washingtonians by failing to meet best medical 
practices during a pandemic. The clinic, the lawsuit alleges, 
provided “invalid, false and delayed” coronavirus test results - 
and at times no results at all. The attorney general’s office says 
the Center for Covid Control operated at least 13 testing sites 
across Washington, despite having a license to operate in only 
one municipality.
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According to the lawsuit filed this week, the clinic stored test sam-
ples in red garbage bags for more than a week instead of properly 
refrigerating them. Because the samples could not be accurate-
ly tested after three days, workers would backdate them so they 
would still be processed by the lab, Washington authorities said.

“Employees reported that the company instructed them to ‘lie to 
patients on a daily basis’ when Washingtonians complained about 
their delayed results,” Attorney General Bob Ferguson, D, said in a 
news release. 

He added: “Center for COVID Control contributed to the spread 
of COVID-19 when it provided false negative results. These sham 
testing centers threatened the health and safety of our communi-
ties. They must be held accountable.”

The center and its founders did not immediately respond to mes-
sages from The Washington Post early Wednesday. All Center for 
Covid Control locations are “closed until further notice,” according 
to a news release from the company.

“CCC is using this operational pause to train additional staff on 
sample collection and handling, customer service and commu-
nications best practices, as well as compliance with regulatory 
guidelines,” the company posted on its website.

Syed and Siyaj, who are married, started the business in Decem-
ber 2020 and expanded it to 300 sites across the United States. 
The company began operating coronavirus testing sites in Wash-
ington in October 2021, court records state. As of Jan. 12, the com-
pany advertised free PCR and rapid tests without appointments, 
the lawsuit states.

According to the 14-page lawsuit, the state received multiple 
complaints about the company’s sites. Several patients reported 
that the clinic did not stick to basic coronavirus safety protocols 
- instead, improperly masked workers were observed reusing 
gloves between patients and failing to properly administer the 
tests. At times, some patients told authorities, staff members 
disregarded patients’ privacy and announced test results in the 
presence of others.

The company was also unable to fulfill its promise of delivering 
PCR test results via email within 48 hours and verbally sharing 
rapid test results within 15 minutes, the lawsuit states. Former 
employees told authorities that as of early December, the com-
pany was receiving between 8,000 and 10,000 results per day - a 
figure it knew it could not keep up with, court records state.

Because of high patient volume, the lawsuit states, the company 
began placing tests in garbage bags and piling them up in the 
office. One former employee recounted asking Syed and Siyaj, 
who were regularly at the facility, to hire more personnel. The 
couple refused, the lawsuit states. Former staffers told authorities 
that they regularly found test samples that were over a week old 
stored in the trash bags scattered around the office, the lawsuit 
states. Many of the samples, former employees reported, had nev-
er been refrigerated or tested by the lab.

When the company did share the results of rapid or PCR tests, the 
lawsuit states, the reports often were inaccurate. Patients who 
called back to follow up on their tests results allegedly waited as 
long as three hours to speak with an operator. At one point, staff-
ers were instructed to lie to patients and tell them their lab results 
would come back in 24 hours - even if they were unsure when 
they would be processed, the lawsuit states. “If a consumer called 
multiple times, employees were instructed to falsely tell consum-
ers that the test result was inconclusive and that they needed to 
take another test,” the lawsuit states. Doing so also allowed the 
company, which has allegedly billed the federal government 
$124 million, to charge for another test, Washington state author-
ities allege. The Washington lawsuit is not the only legal action 
the company is facing. Last month, the FBI searched the compa-
ny’s headquarters in Rolling Meadows, Ill., USA Today reported. 
The search took place days after the Minnesota attorney general 
filed a consumer protection lawsuit against the company and its 
laboratory, alleging that they “provide inaccurate and deceptive” 
test results and have fraudulently reported negative test results, 
according to the paper.

The company also is under investigation by the Centers for Medi-
care and Medicaid Services, part of the U.S. Department of Health 
and Human Services, the Illinois attorney general and the Oregon 
Department of Justice.
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Life Insurance Payouts Skyrocket 258% 
As Post-Vaccine Deaths Rapidly Accelerate

By Mike Adams
February 07, 2022

In a little-known Reuters story that garnered almost no attention in the corporate media, Dutch insurer Aegon 
revealed its third quarter, 2021 life insurance payouts skyrocketed 258% compared to third quarter, 2020 pay-
outs. The difference, of course, is found in covid vaccines. In 2020, vaccines weren’t yet available, so payouts for 
Aegon only reached $31 million. But after three quarters of aggressive vaccinations throughout 2021, the death 
benefit payouts hit $111 million, an increase of 258%.

From Reuters via Yahoo Finance:

Dutch insurer Aegon, which does two-thirds of its business in the United States, said its claims in the Americas 
in the third quarter were $111 million, up from $31 million a year earlier. U.S. insurers MetLife and Prudential 
Financial also said life insurance claims rose. 

South Africa’s Old Mutual used up more of its pandemic provisions to pay claims and reinsurer Munich Re raised 
its 2021 estimate of COVID-19 life and health claims to 600 million euros from 400 million.

Insurance companies are slowly coming to realize the truth about covid vaccines, even as the complicit, mur-
derous mainstream tries to cover up the accelerating deaths. The death signals now emerging in the finances 
of insurance companies can’t simply be swept under the rug, and given that a 258% increase was recorded for 
Q3, 2021, it begs the obvious question: How much worse will this be for Q4, 2021? Or Q1, 2022?

On any “normal” (pre-covid) day in America, about 7,700 people die. If those deaths rise by 100%, that means 
an extra 7,700 people are dying each day. Multiply that over one year, and it’s an additional 2.8 million deaths. 
Note this is for merely a 100% increase in deaths.

Vaccine Exemptions: Vaccines are the Only Products for which Big Pharma is faced with No Liability for Injuries 
and Deaths
Aegon is reporting a 258% increase in payouts on life insurance policies. Although Aegon doesn’t insure the 
entire country, obviously, this data point should be raising alarms among those people paying attention. If 
we start to consistently see something like a 200% increase in all-cause mortality, that would mean an extra 
15,000+ people are dying each day in America. That’s a vaccine holocaust playing out in real time.

Truth be told, we’re probably at that point right now. The data sets just haven’t caught up yet with the reality of 
what’s happening in February, 2022. C

ancer death rates have almost certainly doubled in 2021 and are headed for even higher numbers in 2022, but 
the cancer industry — dominated by pharma interests — will of course bury the numbers as long as possible 
to avoid anyone asking questions of why so many people are dying from cancer all of a sudden.

(The answer is obvious: It’s the mRNA vaccines.)

So not only do we have an actual vaccine holocaust taking place in America right now, we have a cover-up be-
ing run by all the complicit, murderous parties, including Big Pharma, Big Tech, Big Media and Big Government. 
They’re all in on it. They’re all mass murderers, and they’re all working to cover this up as long as possible so they 
can coerce even more people into committing vaccine suicide before the body count becomes undeniable. 
That’s the level of evil we’re dealing with in society right now, and it’s all being run under the banner of “science.”

Under this dangerous death cult of “science,” the whole world is supposed to pretend that covid vaccines are 
halting infectious, transmission and hospitalizations, all while looking the other way when so many vaccinated 
people prematurely die. Israel, at a 96.2% vaccination rate across the population, is now leading the world in 
covid cases per capita. This proves the vaccine has the opposite effect that we were promised in the name of 
“science.” In fact, the more a country vaccinates its people, the higher covid cases rise.

That’s because, of course, the vaccine is the pandemic. Covid would be over by now if not for the vaccines con-
tinuing to inject people with spike protein bioweapons that cause organ failure and death. It’s no coincidence 
that vaccine injury symptoms are then categorized as “covid” by the corrupt, murderous medical establishment 
that receives financial kickbacks from the government for killing people with ventilators and remdesivir.

The Hershey company

The Hershey company, meanwhile, is firing all its unvaccinated employees, confirming that it is an evil corpora-
tion that denies faith-based exemptions from deadly vaccines. As The Epoch Times reports:

“I really thought I’d be OK,” Kim Durham, a payment analyst and sourcing buyer, told The Epoch Times. “I thought, 
you cannot question my faith. Nobody can question that.”

Durham asked for a religious accommodation in August and assumed she would get it.

“I thought this was behind me until September when I met with an HR representative. It was an interrogation 
on your religious beliefs. They twisted your words and tried to put words in your mouth. It was terrible. I was 
asked such personal questions that had nothing to do with religion.”

She was shocked when, in November, she received word that her request for religious accommodation had 
been denied.

Everyone interviewed mentioned being troubled by similar questions during the meetings, usually held with 
an immediate supervisor and someone from HR, such as:

Have you ever been vaccinated? Are your children vaccinated? How do you protect yourself when you leave 
your home? How often do you go to church? Do you take Tylenol, Ibuprofen, Tums, or Midol? So the Hershey 
company, which sells low-grade processed, sugar-filled candy bars that promote diabetes and obesity, is inter-
rogating employees over whether they take Tums? And if they take Tums, they’re not allowed to object to spike 
protein mRNA injections?
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NewsCorp Hit With Cyberattack, 
Allegedly From China

NewsCorp Said That Some Data Was Taken 
By A Foreign Government

By Luke Barr
February 4, 2022, 9:46 AM

Rupert Murdoch-owned media conglomerate NewsCorp was hit with a cyberattack, and a leading cybersecu-
rity firm, Mandient, brought in to investigate concluded the activity was likely from China, NewsCorp said Fri-
day. In an email to all NewsCorp employees, David Kline, NewsCorp’s chief technology officer and Billy O’Brien, 
its chief information security officer, said “attack activity” was discovered Jan. 20 on a system used by several of 
the company’s business units. They said they believe the activity affected a “limited number of business email 
accounts and documents from NewsCorp headquarters, News Technology Services, Dow Jones, News UK, and 
New York Post.”

The company said the threat, however, is contained and “the systems housing customer and financial data 
were not affected. In addition, we have not experienced related interruptions to our business operations.” 
They said they have also notified federal authorities. NewsCorp said that some data was taken by a foreign 
government. Mandient is alleging China is involved.

“Mandiant assesses that those behind this activity have a China nexus, and we believe they are likely involved 
in espionage activities to collect intelligence to benefit China’s interests,” said Dave Wong, vice president, in-
cident response at Mandiant. NewsCorp said its “highest concern” is the protection of journalists and their 
sources. A person familiar with the situation said journalists were among the targets of the alleged attack.

“We will not tolerate attacks on our journalism, nor will we be deterred from our reporting, which provides 
readers everywhere with the news that matters. We believe it is important that other media organizations be 
made aware of this threat in order to take appropriate precautions, and we are providing technical details of 
the attack to the Media Information Sharing and Analysis Organization,” Kline and O’Brien wrote to employees.

FBI Director Christopher Wray warned this week of the dangers of China stealing U.S. innovation -- a topic he 
has continued to beat the drum on since becoming the agency’s director.

“The Chinese government steals staggering volumes of information and causes deep, job-destroying dam-
age across a wide range of industries—so much so that, as you heard, we’re constantly opening new cases to 
counter their intelligence operations, about every 12 hours or so,” Wray said in a speech at the Ronald Reagan 
Presidential Library on Monday.

“Here in the U.S., they unleash a massive, sophisticated hacking program that is bigger than those of every 
other major nation combined,” he said without directly speaking about the NewsCorp hack. “Operating from 
pretty much every major city in China, with a lot of funding and sophisticated tools, and often joining forces 
with cyber criminals, in effect, cyber mercenaries. In just one case, one example, a group of MSS-associated 
criminal hackers stole terabytes of data from hundreds of companies.”
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12 Countries Roll Back COVID Restrictions

Israel Scraps ‘Green Pass’ 

Sweden and Switzerland joined Denmark, 
Norway, Finland, Ireland, The Netherlands, Italy, 

Lithuania, France And The UK: 

Announcing They Will Lift
COVID Restrictions And Open Up Their Countries

By Megan Redshaw

Europe is accelerating steps to roll back COVID restrictions as efforts to control the spread of the virus have 
failed and countries downgrade the threat posed by SARS-CoV-2. Miss a day, miss a lot. 

Europe is accelerating steps to roll back COVID restrictions as efforts to control the spread of the virus have 
failed and countries downgrade the threat posed by SARS-CoV-2. Sweden and Switzerland joined Denmark, 
Norway, Finland, Ireland, The Netherlands, Italy, Lithuania, France and the UK in announcing they will lift 
COVID restrictions and open up their countries.

Top Israeli officials also announced this week they are abolishing the country’s “Green Pass” COVID vaccine 
passport for restaurants, hotels, gyms and theaters. The policy update will take effect Feb. 6, Prime Minister 
Naftali Bennet’s government said, pending approval by a parliamentary committee. Israel’s proof-of-vaccina-
tion policy will remain in effect for events such as parties or weddings.

“To continue the green pass in the same way can create false assurances,” said Nadav Davidovitch, an epide-
miologist and public health physician advising Prime Minister Naftali Bennet’s government. “It’s not reducing 
infections in closed spaces like theatres. It needs to be used mainly for high-risk places like hospitals, elderly 
care homes, or events when you are eating and singing and dancing.”

Sweden will lift all COVID restrictions by Feb. 9, the Swedish government said today. According to Politico, the 
Swedish Public Health Agency said it reassessed COVID as “not being socially critical” due to a better under-
standing of the Omicron variant, which is milder and associated with fewer hospitalizations.

“It’s time to open up Sweden,” said Prime Minister Magdalena Andersson. “The pandemic isn’t over, but it is 
moving into a new phase.”

The decision to open Sweden came a day after Switzerland, citing high immunity levels and the milder Omi-

cron variant, announced it will abolish mandatory work-from-home and the quarantine rules beginning to-
day. The government also will lift health measures at the borders and tourists will no longer need to receive 
Swiss COVID certificates. The Swiss government said it planned to phase out other restrictions after consulting 
with 26 cantons, employers, trade unions and parliamentary committees. In two weeks, the government will 
determine the next steps to relax pandemic measures depending on the health situation, according to an of-
ficial statement. Options include a staggered exit strategy or an abrupt end to all COVID measures on Feb. 17.

Denmarks to classify COVID as endemic disease 

Just days before Sweden and Switzerland’s announcements, Denmark became the first country in the Euro-
pean Union to lift all COVID restrictions, reclassifying COVID as an endemic disease. Danish Health Minister 
Magnus Heunicke on Feb. 1 wrote a letter to the parliament’s epidemiology committee stating COVID was no 
longer a “socially critical disease.”

Based on the recommendations of the committee, the government decided to scrap COVID restrictions. The 
“rules will lapse when the illness will no longer be categorized as ‘socially critical’ on 1 February 2022,” Heu-
nicke wrote. The classification of a disease as “socially critical” gave the government authority to implement 
broad restrictive measures such as shutting businesses and making mask-wearing mandatory.

An endemic disease circulates freely 
but is recognized as posing less of a threat to societies

“No one can know what will happen next December,” Heunicke told CNN on Monday. “But we promised the 
citizens of Denmark that we will only have restrictions if they are truly necessary and we’ll lift them as soon as 
we can. That’s what’s happening right now.”

When asked about vaccine mandates, Heunicke said: “Luckily we don’t need that in Denmark … I’m really hap-
py that we don’t need it because it’s a very troubling path to move that way.” Søren Brostrøm, director-general 
of Denmark’s Health Authority agreed:

“I do not believe in imposed vaccine mandates. It’s a pharmaceutical intervention with possible side effects. 
You need as an authority, to recognize that. I think if you push too much, you will have a reaction — action 
generates reaction, especially with vaccines.”

Danish authorities will still recommend taking at-home tests when coming into contact with large groups 
of people and will make PCR tests available to the public. Travelers entering the country will still be tested 
upon entry.

Other European Companies drop COVID restrictions 

Italy, France, Norway, Lithuania, England and Finland also relaxed restrictions, Bloomberg reported.

“We should discuss whether it’s time for us to take a different viewpoint and start unwinding restrictions even 
with a high number of infections,” Finnish Prime Minister Sanna Marin told reporters. “I hope that we can be 
rid of restrictions during February.”

At a meeting in Helsinki to discuss the pace of removing restrictions, the government decided to lift all limits 
on gatherings and ease restrictions on restaurants and bars on Feb.14. Night clubs will remain closed until 
March 1. Cultural venues, events and sports will be free from restrictions. Italian Prime Minister Mario Draghi’s 
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administration met Wednesday to discuss how to curb restrictions. The government will initially focus on 
quarantine rules for children and plans to cut the 10-day isolation requirement down to five.

France on Wednesday ended mandatory work-from-home rules, eliminated requirements on face masks out-
doors and lifted attendance restrictions at stadiums and theaters. The Lithuanian government is dropping its 
requirement to present a vaccination certificate in public areas, such as restaurants and sporting events, and 
unvaccinated workers will no longer be required to undergo weekly testing.

France’s looser rules went into effect on Wednesday, ending mandatory work-from-home rules, eliminating 
requirements on face masks outdoors and lifting attendance limits in stadiums and theaters. Norway followed 
suit and lifted restrictions on private gatherings, bars and restaurants and will not require border testing. En-
gland last week announced it was lifting its COVID restrictions. 

Beginning January 27th, 2022, face coverings were no longer required by law anywhere in England and the 
legal requirement for COVID passes to enter large venues and clubs were scrapped. The government also 
dropped guidance for face-covering in classrooms, advice for people working from home and restrictions for 
nursing home visitors. On Jan. 26, the Netherlands reopened restaurants, bars, museums and theaters as part 
of a broader easing of restrictions.

Lockdowns had little-to-no benefit on public health, analysis shows

Few studies, if any, have been carried out to determine whether vaccine passports and COVID restrictions ac-
tually lowered COVID cases, hospitalizations and deaths. However, a recent analysis published by researchers 
at John Hopkins found COVID lockdown measures implemented in the U.S. and Europe had almost no effect 
on public health.

“We find little-to-no evidence that mandated lockdowns in Europe and the United States had a noticeable 
effect on COVID-19 mortality rates,” the researchers wrote.

The researchers also examined shelter-in-place orders, finding they reduced COVID mortality only by 2.9%. 
Studies assessing only shelter-in-place orders found a mortality reduction of 5.1%, but when combined with 
other lockdown measures, shelter-in-place orders actually increased COVID mortality by 2.8%.

Researchers found limits on gatherings may have actually increased COVID mortality. They wrote:

“[Shelter-in-place orders] may isolate an infected person at home with his/her family where he/she risks infect-
ing family members with a higher viral load, causing more severe illness. But often, lockdowns have limited 
people’s access to safe (outdoor) places such as beaches, parks and zoos, or included outdoor mask mandates 
or strict outdoor gathering restrictions, pushing people to meet at less safe (indoor) places.”

COVID lockdown measures also contributed to “reducing economic activity, rising unemployment, reducing 
schooling, causing political unrest, contributing to domestic violence and undermining liberal democracy,” 
the report said.

Editors Note: This isn’t time to become complacent and apathetic, just the opposite. It’s time to turn up the 
heat by participating in peaceful rallys and marches so that our voices are a constant cacapheny in the minds 
of the people we elected.

Beware of the QR Code! 
DON’T FORGET! Remember Agenda ID2020?

By Peter Koenig
February 04, 2022

What we are confronted with now is much worse. It’s Agenda ID2020 on steroids. It’s the worldwide invasion 
of the QR code – QR coding of everything, including Agenda ID2020 – and all of your most intimate data, 
health, personal behaviors, habits – track records of where we have been and even where we may be planning 
to go. Nothing will escape the QR code. Nobody talks about it. It’s been quietly sneaking into our lives, quietly, 
persistently – but by now almost unavoidably. “What is the infamous ID2020?  It’s an electronic ID program 
that uses generalized (Covid) “vaccination” as a platform for digital identity. … The program harnesses existing 
birth registration and vaccination operations to provide newborns with a portable and persistent biometrical-
ly-linked digital identity.” Agenda ID2020 aims at connecting everything with everything, eventually covering 
and connecting data from the planet’s 7.9 billion people, gradually building up individual, as well as socie-
tal data banks, including your highly personal data, bank account information, work information, behavioral 
trends, criminal records, relations with friends and family – an endless stream of everything that may be linked 
to an individual, or groups of individuals, and that may be watched and controlled.
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See this:
The Coronavirus Vaccine: The Real Danger is “Agenda ID2020”. Vaccination as a Platform for “Digital Identity”
What is the infamous ID2020? It is an alliance of public-private partners, including UN agencies and civil soci-
ety. It’s an electronic ID program that uses generalized vaccination as a platform for digital identity.
By Peter Koenig
Global Research, February 03, 2022
https://www.globalresearch.ca/coronavirus-causes-effects-real-danger-agenda-id2020/5706153

and this:
Agenda ID2020 of the “One World Order”: The 101 to Understanding Its Implications
By Peter Koenig and Dr. Vernon Coleman
Global Research, September 08, 2021
https://www.globalresearch.ca/agenda-id2020-101-understanding-implications/5721260
An intense and as we know by now, coercive, even forced “vaccination” program against a virus that does not 
exist, accompanied by a well-studied psychological fear drive, day-in day-out, 24/7, attempting to bring peo-
ple to their knees.

It’s been going on for two years. The media in charge of this campaign has been exceedingly subsidized and 
corrupted by the respective governments  and would one or the other of these bought media fall off the 
bandwagon, their existence would be wiped out in a flicker.

Forced mask wearing – dangerous, as the masks prevent the absorption of vital oxygen – and social distancing 
are lowering people’s self-esteem, making them even more submissive and obedient.

The government lies to the people in order to get them as soon as possible and as often as possible “vaxxed” 
with a so-called mRNA gene-modifying and electro-magnetic killer substance that contains graphene oxide.
This poisonous substance will literally kill people (see this –  Spanish “Fifth Column’s” findings). It is in itself a 
premeditated crime of unheard-of proportions, a crime against humanity. It reminds of the post-WWII Nurem-
berg trials of 1945-1946.

The tyranny and atrocity that has taken place over the past two years is unique in human history. It spans 
across the globe and, thus, in several regards surpasses the horrendous crimes of war.

— The QR Code —

While Agenda ID2020 has been silently adopted by most countries as a first phase of this monster surveillance 
program of the vaxx survivors, the time has come to universalize Agenda ID2020 into an all-encompassing 
uniform worldwide digitized platform called “Quick Response”, or QR code. Google calls it a barcode on ste-
roids.

While the barcode holds information horizontally, the QR code does so both horizontally and vertically. This 
enables the QR code to hold exponentially more information than a barcode.

And here lays the danger: the QR code can accommodate literally all the information your life has ever pro-
duced or accumulated in a single square code, unreadable to the bare eye. It can be read only electronically 
by a digitized QR code reader which is set to read only specific data, as required by the authority concerned. 
Only the QR code central management system can read all the data.

Data Management

Mind you, in an ever more neoliberal world, outsourcing or what is euphemistically called public-private-part-
nership (PPP) has become the order of the day. It is very well possible that a PPP arrangement is made by a 
government with a large private sector agency or agencies, such as private banking and/or the insurance 
industry. Imagine, your personal, including very intimate private data, in the hands of a bank or insurance 
company. Unbelievable. But no longer very far-fetched.

The private sector may even trade it for money. Never mind the type of contract they sign with their govern-
ment, in a lawless world as we have reached in just about two years, everything is possible.

No legal system works, as we are seeing everyday. No lawsuit against the current tyranny is accepted by any 
judge, as they are afraid of “punishment”. They have all been warned. So have all the medical and science pro-
fessionals who want to stay within the system – and keep earning their and their families’ sustenance. They are 
being blackmailed or coerced to betray us, we the People.
T
he law and ethics are gone. No illusions. We are alone out there. And in many ways, that’s good, as long as we 
are aware and awake, and start depending on our own ingenuity, not on a corrupt system, hoping senselessly 
their masters will help us. Instead, we must take our lives in our own hands, search for alternatives. Breaking 
out of The Matrix. Take the red pill.

The system we have today will never help Us, the People. Never. To the contrary, the tarnished tenants forming 
the backbone of the “system”, for their sheer survival, they keep betraying Us, their colleagues and co-citizens. 
That’s what makes it so hard to believe. The very people we pay with our taxes are so miserably betraying us. 
They are trying to sell us out to the compulsory and deadly vaxx machine.

Even though, most if not all the med-
ical doctors and scientists who opt-
ed for the blue pill (the conformists 
of The Matrix, movie) and whom we 
consult for our health, know what 
these so-called vaxxes do – they 
know, these poison concoctions re-
sult in mortality and morbidity. Are 
they are part of a “depopulation” ini-
tiative? Are they complicit with the 
system, against us?

Over the past 10 to 15 years, the QR 
code has gradually and silently been 
stealing its way into every corner 
of our lives. The vaxx pass, whether 
“vaccinated” or healed from Covid, or 
by having to take – or being scared 
into taking – multiple PCR tests, at 
every occasion, has been an argu-
ment to give each one of us world 
citizens a personalized QR code.

No matter how invalid the PCR tests 

Dr. Kary Mullis

https://www.globalresearch.ca/coronavirus-causes-effects-real-danger-agenda-id2020/5706153
https://www.globalresearch.ca/agenda-id2020-101-understanding-implications/5721260
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are, they are pushed on us – you can’t enter any restaurants, any supermarket, any cinema, any closed area, 
and the list goes on, without a PCR test. So, the multiple PCR test results will be put on our individual QR code. 
Nobody is really interested in the PCR test, but they are perfect pretexts to expand the data base on our QR 
code – where and why did we take the test?

The inventor of the polymerase chain reaction (PCR) method, Dr. Kary Mullis, Nobel Prize winning biochem-
ist, (at right) said way before Covid appeared on the horizon, that the PCR method was not meant to test 
for diseases and especially for viruses. On 7 August 2019, he was mysteriously found dead in his apartment.

This was only a few months before Event 201 (18 October 2019, in NYC) which effectively launched SARS-
CoV-2, alias Covid-19.

Did the players of Event 201 already plan to use this useless test to drive up the SARS-Cov-2 “infections”, en-
hance the Covid statistics and spread fear – fear to facilitate the deadly vaxx drive?

The German virologist Dr. Christian Drosten, also known as the Coronavirus Czar, as part of the bought scien-
tific clan, had indeed soon after the launching of SARS-CoV-2 decided that the PCR method was to be used 
massively, but massively, for the testing of the Covid virus in people, including in children as young as five 
years, no matter whether they had any symptoms or not.

According to real science, even including WHO and CDC, the test produces a 97% false positives. But the 
steamroller of the ruthless, inhuman and lawless governments pays no attention to the truth. The masters of 
deception continue pushing ahead with their PCR and vaxx drive, relentlessly – to increase the Covid statistics 
and eventually the “Covid death toll”.

The QR code is instrumental in perpetuating the lies about Covid

By now, the QR code is everywhere

Virtually all citizens of at least the western world have a personalized QR code. It holds more, much more than 
health data. Payments can increasingly be made only through a QR coded message via a cell phone. Restau-
rants don’t give you anymore written menus. You have to scan a QR code on your smart phone. It’s all for your 
safety. You don’t touch potentially virus infected paper. In museums, parks, anywhere you go and want to read 
an information related to what you are watching, you have to scan a QR code.

The same with cash – in some places cash is no longer accepted. Official reason: Paper money and coins 
could be virus-infected. Digital money to be paid via QR code is the solution. People go for it. It’s so cool; 
just swipe your QR code in front of a payment device. The money is instantly deducted from your electronic 
bank account.

What (most) people do not realize is that every time you scan a QR code, it’s registered on your personalized 
QR code. In other words, you’re traceable wherever you go. They, the masters that be, know at every moment, 
real time, where you are, what you are doing, what you are buying, whether you buy an air ticket.

If you don’t behave according to the “system’s” values, they can turn off your money stream. They can indef-
initely block your money or simply take it out of your account. You are totally at their mercy — enslaved. If 
not already, then soon, with the graphene oxide in your body, you are manipulable with the infamous and 
dangerous 5G ultra-short waves. Sooner or later, the QR code will be in our body, remotely accessible by 
artificial intelligence (AI) or robots.

You may then convert from a human to a transhuman, what Klaus Schwab – the WEF Czar — had already pre-
dicted in 2016 in an interview with Swiss French TV (first section of video below)

Video (pictured below): Towards Digital Tyranny with Peter Koenig
https://www.bitchute.com/video/Ky9ItfvljJLE/

What if you have taken the red pill and resist the mind manipulations? They may turn you off. Literally. Re-
motely. Your family would never know what happened.

We are not there yet. As it looks like today, it is almost impossible to get rid of the QR code. Yet we have to 
find ways to escape it. It may mean working towards an alternative society, detached from OWO slavehood 
that may descend on us, before we know it, if we keep going along with “mandates” and the all-encompass-
ing QR code.

What can we do? We have to wake up, and those of us who are awake, help others to make that step forward 
and out of the comfort zone. In parallel we have to bring the perpetrators to justice. This movement is already 
under way by Dr. Reiner Fuellmich, the head of the German Corona Investigative Committee. 

Dr. of Law Reiner Fuellmich just announced that he and a team of lawyers, scientists and witnesses are about 
to launch a Grand Jury, either at the International Criminal Court (ICC), The Hague, or in a newly created Court 
of Justice with judges who are not beholden to the dark masters of crime.

And also simultaneously, we may have to start building a new civilization, with new societies, a new begin-
ning, outside and totally detached of the current system. This may be the biggest challenge because it will 
require sacrifices. It may cause misery and famine, and even death for some. Such losses may be the price as 
part of winning the war, if we are to escape the current flow of things – the impending One World Order – and 
the consequential tyranny – and enslavement, the dehumanization.

https://www.bitchute.com/video/Ky9ItfvljJLE/
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Nothing is impossible. “Venceremos!” 

The tide is turning – and we are entering a period of light, 
a bright light of a transparent new civilization, with human 
rights, with respect for each other and in solidarity. We may 
succeed, if we all put into our heads the positive and relent-
less thinking of VENCEREMOS – we shall overcome. Will-
power, an element of quantum science, is invincible.

Peter Koenig is a geopolitical analyst and a former Senior 
Economist at the World Bank and the World Health Orga-
nization (WHO), where he has worked for over 30 years on 
water and environment around the world. He lectures at 
universities in the US, Europe and South America. He writes 
regularly for online journals and is the author of Implosion – 
An Economic Thriller about War, Environmental Destruction 
and Corporate Greed; and  co-author of Cynthia McKinney’s 
book “When China Sneezes:  From the Coronavirus Lock-
down to the Global Politico-Economic Crisis” 
(Clarity Press – November 1, 2020).



138 139

The Psychology Of Totalitarianism: 
‘This Is How We Win’

Mattias Desmet: 
Professor Of Clinical Psychiatry

As many of you may know, all of humanity is under a massive psychological warfare attack. And Professor of 
Clinical Psychiatry, Matthias Desmet, who has studied the psychology of totalitarianism has done an excellent 
job of explaining how we got here and how we win. This is an extremely simplified version. Professor Desmet 
provides an indepth explanation on the ibnternet. Nevertheless, in dictatorships, obedience comes from a 
basic fear of the dictator. But with totalitarianism, people are hypnotized into obedience. In psychological 
terms, this mass hypnosis is known as mass formation. And totalitarianism always starts with a mass formation 
inside the population. A mass formation requires 4 conditions for it to take root and these 4 conditions are 
generally subtle, unnoticed and unknown to us—we don’t outwardly necessarily feel these emotions but we 
experience them just the same:

    1) The masses must feel alone and isolated.
    2) Their lives must feel pointless and meaningless.

These conditions have been growing for years with social media [i.e. narcissism, sociopathy, addiction and 
mental illness].

    3) The masses then must experience constant free-floating anxiety, and
    4) They must experience free-floating frustration and aggression.

This simply means there is no discernible source for the anxiety or aggression. And so, the person begins to 
irrationally crave a remedy, no matter how absurd or destructive it may be. And these conditions were met 
in 2020, with the COVID lockdowns and the BLM Riots. They are now ripe for hypnosis. And once they accept 
the experimental jabs, they feel solidarity, which validates the whole thing for them, no matter how senseless. 
They are now changed, no longer rational. They become intolerant and cruel.

So How Do We Win?

Studies have shown that about 25% of the population cannot be hypnotized. And about 10% are highly sus-
ceptible to hypnosis. Professor Desmet simplifies this even more for us. He says that 30% of people are now 
deeply hypnotized and have irrationally accepted the experimental shots as their solution. 40% are not yet 
hypnotized but will ultimately go along with the herd. And the rest of us are seeing things clearly. What the 
enemy is trying to do is extremely dangerous, because if the masses ever awaken from their spell, they will 
demand justice and so stress must constantly be maintained upon the masses until the “mass formation” is 
complete. We are the voice of dissent. And while we may not have much in the way of influence over the 
hypnotized 30%, we must definitely hold sway over the 40% who will go along with the herd. We need to 
become the herd. Whether you think this all happened by accident or conspiracy; whether your reasons are 
based on religion or personal health, our voice of dissent must become one, it must grow and it must never 
end. We must spread the seeds of doubt to everyone: At the gas station, at the grocery store, at work, with the 
neighbors. They are desperately trying to provoke a civil war or a violent revolution because they can control 
that. Violence will not break people out of the hypnosis, it will only push more people into it. Telling the truth 
has become a revolutionary act. Telling the truth to everyone you meet will save humanity, so keep doing it.
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One American State Moves 
To Make Ivermectin Available To Consumers

Posted by ClarkCountyToday.com
Tuesday, February 1, 2022

Lawmakers’ plan would let patients buy despite FDA warnings
By Bob Unruh

The U.S. Food and Drug Administration has posted pages of detailed information online about “Why you 
should not use ivermectin to treat or prevent COVID-19.” The federal agency insists it’s dangerous, even though 
it’s been prescribed for years for various parasitic ailments, and the FDA warns overdosing on it can cause 
“nausea, vomiting, diarrhea, hypotension (low blood pressure), allergic reactions (itching and hives), dizziness, 
ataxia (problems with balance), seizures, coma and even death.” That’s even though Dr. Theresa Lawrie, a U.K. 
medical doctor and research analyst who founded the British Ivermectin Recommendation Development ini-
tiative (BiRD International) suggested it has significant benefits against contracting, or dying from, COVID-19. 
Now, a report confirms officials in one state are trying to make it easier for consumers to obtain, even though 
the FDA stands by its dire warnings. The report said lawmakers in New Hampshire are working on legislation 
that would give consumers access to the treatment through ordinary procedures at a pharmacy. House Bill 
1022 would allow pharmacists to dispense the drug by means of standing orders, the report said. Newsweek 
said the plan is to let pharmacists dispense the treatment under the “delegated prescriptive authority of the 
physician” and more. The report noted, “The pharmacist would also be required to provide any patients who 
receive ivermectin with a ‘standardized information sheet written in plain language’ that provides health care 
referral information and notes the importance of follow-up care.”

And the lawmakers are proposing that, “Nothing on the information sheet shall discourage the recipient from 
using ivermectin for the treatment of COVID-19.”

Newsweek noted, “Republican State Rep. Leah Cushman, a sponsor of the bill and registered nurse, told News-
week that she wanted to make sure residents of the state ‘have options for treatment of COVID-19.’ She also 
said that the burden of the virus on hospitals needs to be curbed, ‘and right now there are no early treatments 
being offered by most doctors.’” A commentary at the Gateway Pundit noted under the law ivermectin sold 
to consumers to use against COVID-19 would be “regarded as being issued for a legitimate medical purpose 
in the usual course of professional practice.” When a related plan was proposed in Virginia, Democrats shut 
down a public comment period and ordered police to remove citizens. After the 9-6 party-line vote there, Sen. 
Louise Lucas banged her gavel and ordered police officers to remove the doctors, family members of COVID 
patients and others who came to speak in favor of the bill. The sponsor of that plan, Republican state Sen. 
Amanda Chase, told National File that Democrats “will legalize marijuana but prohibit the use of ivermectin 
and hydroxychloroquine for the treatment of COVID in a right to try state like Virginia.”

“If Virginians are going to be given the right to try marijuana, then give them the right to try life-saving iver-
mectin and hydroxychloroquine,” she said. The National File noted that after the vote, the committee chair-
man, Lucas, posted a video on Twitter in which she vowed to form a Democratic “brick wall” that will throw Re-
publican bills in the trash. She illustrated her declaration by crumpling up a piece of paper and tossing it aside.
Ivermectin, in more than 30 trials around the world, causes “repeated, consistent, large magnitude improve-
ments in clinical outcomes’ at all stages of the disease,” according to the report.
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INVESTIGATIVE REPORT

Edelman PR And The Manufacturing of “Trust”
With Klaus Schwab declaring 2021 as the year the elite must “rebuild trust” 

with the public, Johnny Vedmore investigates the man at the center of this effort 

l~ Richard Edelman ~

“We need to regain trust” is the theme of the year, according to remarks made by the World Economic Forum’s 
executive chairman Klaus Schwab in January 2021. But trust may be hard to engineer in an age of professional 
disinformation campaigns by governments, the mainstream media, and a handful of powerful elite public 
relations companies. 

Edelman, an American public relations and marketing consultancy firm founded by Daniel J. Edelman in 1952, 
is the largest public relations firm in the world by revenue, and some would also say by reputation. Today, the 
company is run by Daniel Edelman’s son, Richard Edelman. It is a firm with a rich history of controversial efforts 
to completely change the narrative of some of the most contentious modern issues. It also boasts close ties to 
the World Economic Forum and the Forum’s attempt to engineer “trust” in its various agendas.By Johnny Vedmore • June 17th, 2021
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Edelman is often found representing organizations experiencing what could be best termed as public rela-
tions nightmare scenarios. Edelman, with its previous experience representing the American Petroleum In-
stitute—the trade association for the oil and gas industry that lobbied for the Keystone XL pipeline and the 
fossil fuel exploration of the Canadian tar sands—is no stranger to advocating for companies stuck in atypical 
negative PR situations with little, if any, possible positive outcomes. If you are a giant corporation with a rep-
utation to launder, then Edelman is the go-to professional firm to help your organization rebuild its image or 
to simply help mitigate as much reputational damage as possible.

Edelman has worked on behalf of some of the most powerful businesses in the corporate world, including 
Microsoft, Pfizer, Johnson & Johnson, Unilever, Wal-Mart, and General Electric to name just a tiny fraction of 
their past and present clientele. The company is one of the largest PR firms in the world for a reason: it fights 
dirty, and in doing so it often uses imaginative, yet underhanded, methods of manufacturing public consent.

The Edelman empire wasn’t created by a simple run-of-the-mill marketing graduate, but rather its founder, 
Daniel J. Edelman, was part of the US Army’s Psychological Warfare Unit during World War II. Dan Edelman was 
an expert in analysing and utilizing propaganda to change the mindset of the general population. His ties to 
the US national-security state persisted after the war, particularly through his decades-long close friendship 
with secretary of defense and pharmaceutical executive Donald Rumsfeld. Today, the Edelman company prac-
tices aggressive marketing techniques that achieve results like those in wartime. 

The Edelman firm has not only been a vehicle for laundering the public images of big corporations, but it is 
also used by various governments worldwide, which allows it access to all the major halls of power. Edelman is 
also deeply involved with the World Economic Forum, with Richard Edelman not only an official agenda con-
tributor to the WEF, but his firm managing the very image of the globalist organization, which is advocating 
for a “great reset” to launch us into what the WEF terms “the Fourth Industrial Revolution.” Edelman was also 
represented during the suspiciously timed Event 201 pandemic simulation of 2019, which was arranged by 
the WEF, the Bill & Melinda Gates Foundation, and the Johns Hopkins Center for Health Security.

In studying Edelman, we soon discover a theme that is similar to that of other elite organizations—that is, 
“truth” is often defined in terms that are technical and disconnected from the average human’s general under-
standing of what truth really means. Edelman is an organization that has consistently been caught using some 
of the most deceitful methods known in fighting against actual truth. Edelman is not a standard PR firm, but 
rather it is a modern propaganda machine that is often caught helping criminal corporations and rogue gov-
ernments get away with murder. Understanding how it works is fundamental to our ability to make informed 
decisions based on fact rather than on feelings manipulated by elite malevolent players. Klaus Schwab and his 
World Economic Forum are, even so, hoping that Edelman will be able to help restore public trust in its “stake-
holder capitalism” and globalism in general through its time-tested methods of deceit and manipulation.

The Edelman Trust Barometer

One of Edelman’s most well-known gimmicky vehicles for the manufacture of consent is what it calls the 
Edelman Trust Barometer. Launched in 2000, the Edelman Trust Barometer is an annual survey of how much 
trust and credibility the world’s four major institutions—government, business, media, and nongovernmental 
organizations—have in the eyes of the public. The measuring of public trust has allowed Richard Edelman to 
be seen as a veritable prophet in the world of public relations, even though many of his prophecies merely 
state the obvious in the view of most people. When such messages are conveyed to an elite that is completely 
isolated from experience with the general public, however, they are greeted as profound insights.

In 2020, as host of the Edelman Trust Barometer annual event at the World Economic Forum in Davos, Richard 
Edelman explained to a small audience that in the first ten years of the new millennium, certain events during 

the proceeding decade negatively affected the level of trust people now have in institutions. He identified the 
Iraq War, globalization, the Great Recession, and the rise of India and China as the leading factors in the loss 
of trust. Edelman contended that these events were the primary cause of the mass class divide, the battle for 
truth (due to social networks), and an “incredible concern for the future of work” because they led to the rise 
of the gig economy, automation, and outsourcing. Edelman went on to say, “The hypothesis I’m going to make 
today about the construct for trust is that it now relies not just on competence, but it also relies on ethical be-
havior.” Richard Edelman’s use of a technical description of truth is telling as to how he perceives the concept 
of “ethical behavior.” 

The Edelman Trust Barometer can be a fairly accurate judge of public opinion regarding major institutions 
both public and private, but it is often used as a tool to aid in crafting the public image of some of the most 
brutal, iron-fisted regimes in the world. An example of this is Edelman frequently representing of one of the 
least-free nations on earth, Saudi Arabia. Even though Saudi Arabia has been wrapped in controversy, includ-
ing the murder of journalist Jamal Khashoggi, since the rise of Mohammed bin Salman Al Saud, the Edelman 
Trust Barometer has apparently found the kingdom to be one of the most trusted governments in both 2020 
and 2021. This obvious contradiction with reality lays bare the true reason for the Edelman Trust Barometer—
its use as a tool for manufacturing consent for the MBS regime’s war crimes in Yemen.   

One of the more interesting and topically relevant conclusions drawn from the Trust Barometer results over 
recent years relates to “fake news.” If you were to assume that when Edelman uses the term “fake news” it is 
always referring to misinformation on social media by unknown and nefarious sources, you would be wrong. 
In a YouTube video on Edelman’s official channel from 2018, Richard Edelman discusses fake news openly, 
saying that the Edelman Trust Barometer 2018 showed two main causes for concern: an “implosion of trust in 
the United States and the decline of trust in the global media.” Edelman also notes that, in that year, America 
had witnessed “absolutely the biggest decline that we’ve seen of trust in a country in one year.” The 2018 sur-
vey also showed that “media” was the least trusted institution for the first time on record and that “media” was 
distrusted in twenty-two of the twenty-eight countries included in the Edelman survey. 

Also in 2018, it was reported that Edelman was lobbying the public relations industry to “shift from advocacy 
to education in the fake news era,” asking businesses to re-educate their staff and going on to characterize 
the post-Trump era as the “age of disinformation.” When the results of the 2019 Edelman Trust Barometer 
were announced in Davos at the WEF, the situation had not improved for the mainstream media, with Richard 
Edelman describing media institutions as “a plane that’s running out of gas.” He suggested that the cause of 
the distrust in mainstream media is mostly due to the politicization of big news organizations, a criticism that 
appears obvious to any regular observer of mainstream news organizations. 

Since the dawn of the COVID-19 era, Edelman has been busier than ever. In 2020, Richard Edelman coau-
thored an article alongside Merck’s executive vice president and chief patient officer Julie Gerberding entitled 
Vaccine Hesitancy Poses a Major Threat to Recovery from the COVID-19 Pandemic. Gerberding had served 
as head of the US Centers for Disease Control and Prevention (CDC) before becoming a Merck executive. In 
the article, originally published on the World Economic Forum website, Edelman and Gerberding assert that 
“building and sustaining public trust and confidence in immunization systems is essential.” They add, “With 
78% of people saying that businesses have a responsibility to help protect their employees and their commu-
nities, the World Economic Forum, informed by the collective expertise of its partners, is initiating a coalition 
of like-minded employers committed to building and sustaining vaccine confidence and literacy in the work-
place.” For many people, the merger of business and government is not only the exact definition of fascism, 
but it can also be a way for public bodies to avoid accountability for making legally questionable or outright 
illegal policy choices. Yet, Edelman, Gerberding, and the WEF claim they want to simply see businesses edu-
cate their employees about the potential dangers of “vaccine hesitancy.” 
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The firm uses its annual Edelman Trust Barometer to produce stats to back up its assertions, an additional 
use of the gimmick for manufacturing consent and altering public perceptions. In the previously mentioned 
article authored by Edelman and Gerberding for the WEF, they justify their assertions by quoting simplistic 
survey data from their 2020 Edelman Trust Barometer Special Report: Trust and the Coronavirus. That report 
claimed that 63 percent of employees want their employers to share coronavirus information with them daily. 
The report goes on to warn that “the future will remain in suspended animation unless we leverage our roles 
as employers to promote a credible, factual understanding of infectious disease, disease prevention, and con-
fidence in vaccination.”  

Flooding the Zone

In October 2019, Edelman’s chief operating officer Matthew Harrington took part in Event 201, the simulation 
of a global coronavirus pandemic that was hosted by the World Economic Forum, the Bill & Melinda Gates 
Foundation, and Johns Hopkins Center for Health Security. This fantastically timed pandemic simulation cov-
ered the potential measures that governments and corporations would need to enact to control the global 
population in the time of a great pandemic, including ways to control the narrative through the mainstream 
media and social media. Speaking at the event during segment 4, entitled “Communication Discussions and 
Epilogue,” Matthew Harrington stated, “I think we’re at a moment where the social media platforms need to 
step forward and recognize that the moment to assert that they’re a technology platform and not a broadcast-
er is over. They in fact have to be a participant in broadcasting accurate information and partnering with the 
scientific and health communities to counterweight, if not flood the zone, of accurate information. Because 
to put the genie back in the bottle of disinformation or misinformation is nigh on impossible.” The “flood the 
zone” approach Harrington suggested using was subsequently enacted during the actual COVID-19 crisis via 
the targeting and censoring of any alternative information to officially sponsored narratives. It should also 
be noted that Edelman’s inclusion in the Event 201 simulation is questionable in itself: Why would a major PR 
firm be one of the first partners chosen to help respond to a pandemic, especially a company with such a long 
history of producing disinformation and misinformation? 

This technique of flooding the zone is a PR media strategy in which the press and hired media experts create 
a veritable “flood” of news stories to distract and deflect from bad press created by a controversial decision, 
policy, or event. This will usually include, but is not limited to, unnamed officials leaking a story that will take 
the lead in the following news cycle, news articles around a particular narrative or topic being created by 
mainstream outlets and their allies en masse and using trusted sources and celebrities to help spread the 
“right” messaging on all social media platforms. When enacted over a long period of time, flooding the zone 
becomes akin to brainwashing as it blocks out all alternative views, whether they are credible or not. This strat-
egy is usually employed by authoritarians, populists, and dictators to force a specific narrative on a population.

In January 2020, Vox reported that Steve Bannon, the former head of Breitbart News and former chief strat-
egist for Donald Trump, used this technique to help Trump get into the Oval Office. “The Democrats don’t 
matter,” Bannon reportedly said in 2018. “The real opposition is the media. And the way to deal with them is to 
flood the zone with shit.” The same article goes on to posit that Bannon “sees Trump as a stick of dynamite with 
which to blow up the status quo. So ‘flooding the zone’ is a means to that end. But more generally, creating 
widespread cynicism about the truth and the institutions charged with unearthing it erodes the very foun-
dation of liberal democracy.” In today’s world, the same techniques that mainstream outlets have admitted 
“erodes the very foundation of liberal democracy” is being used by “liberal democracies” to control people’s 
perception of the alternative and independent media.

The usual goal of propaganda is to reinforce a consistent official narrative. But zone flooding seeks to disori-
entate its audience through an abundance of competing stories that leave people confused and susceptible 
to a well-branded, well-prepared, and more manipulative narrative. The Vox article is itself a perfect example 
of a carefully constructed narrative-seeder, as it later audaciously accuses Vladimir Putin of having pioneered 
the technique of flooding the zone in post-Soviet Russia without mentioning the technique’s longstanding 
use by American public relations companies such as Edelman. 

Until recently, zone flooding has been seen as a dirty tactic to control a narrative the establishment views as 
threatening, but now it is freely offered up by Matthew Harrington of Edelman as the obvious solution for 
drowning out competing narratives and information during the COVID-19 era. Given that the Event 201 pan-
demic scenario coincided with the first reported cases of COVID-19 and that since then we have witnessed 
all mainstream sources and global social media platforms flooding the zone with their information, anyone 
should be able to see the power and influence Edelman has over government and corporate policy, as well 
as how those entities react to public-health emergencies and how they communicate with their populations. 

Murderous Marketing

For most people trust is earned, but for many of Edelman’s clients and for the company itself trust can be 
bought by marketing, cheating, tricks and gimmicks, as well as through censoring competing, and often more 
truthful, narratives. In this year, when Klaus Schwab, the World Economic Forum, and their partners are at-
tempting to regain trust, Edelman global communications and Richard Edelman will be at the frontline of the 
battle. What is striking about the many blogs and interviews Richard Edelman has put out into the world is 
that he never seems to say trust is something that is gained by being honest. Instead, businesses are encour-
aged to have an external perception of honesty. For Edelman, appearing ethical is much more important than 
being ethical. 

The entity charged with selling (or restoring) trust in global institutions is a professional trickster that has 
helped some of the most heavily polluting, health damaging, and dangerous corporations appear innocent 
to an angry public—well before COVID-19 or the Great Reset. This is noteworthy because a turning point that 
Klaus Schwab has talked about since the beginning of 2021 is the WEF’s change of focus from the global coro-
navirus pandemic to the climate crisis. But how can we trust the opinions of these “stakeholder capitalists” on 

Edelman’s Matthew Harrington speaking at Event 201
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climate change when they are intimately supported by organizations that have spent decades working for 
some of the biggest polluters on earth? 

Edelman’s support of the biggest polluting corporations on the planet and its willingness to support the Saudi 
Arabian regime’s authoritarian actions should normally be too much for most people to swallow. But most 
people have never heard of Edelman and have no idea that it helps sustain criminality in both the private 
and public sectors. Edelman works in the shadows and regularly hires ex-politicians and their assistants to aid 
them in gaining access to the halls of power. The firm has carried out some of the dirtiest public relations cam-
paigns in recent history. It makes a living by distracting people from the widespread malpractice of its clients 
by using some of the cheapest and most underhanded methods available. Public opinion regarding many 
of the world’s most important issues seems to be easily swayed by Edelman’s slick PR tactics and its political 
influence. Richard Edelman has collected many affiliations during his prestigious career, and one is being an 
agenda contributor for the World Economic Forum. Now, with the Great Reset in full swing, we can expect to 
see more activity from Edelman and his PR firm than ever before.

There is a theme running throughout the world of the elite and the powerful members of the WEF that we 
should pay attention to. As I reported in a February 2021 article entitled Schwab Family Values, Klaus Schwab’s 
father, Eugen Schwab, and his company helped the Nazis try to obtain an atomic bomb, which, of course, 
could have changed the fortunes of Hitler’s Germany. Years later, Klaus Schwab similarly helped the same 
company try to aid the South African apartheid regime gain a nuclear weapon—a perfect example of a son 
following in his father’s footsteps. With Richard Edelman, we can see a similar pattern. Whereas Daniel J. Edel-
man worked in the US Psychological Warfare Unit during World War II, it appears that his son has gone on to 
work as the point man for the Psychological Warfare Unit of the World Economic Forum. 

Johnny Vedmore is a completely independent investigative journalist and musician from Cardiff, Wales. His 
work aims to expose the powerful people who are overlooked by other journalists and bring new information 
to his readers. If you require help, or have a tip for Johnny, then get in touch via johnnyvedmore.com or by 
reaching out to johnnyvedmore@gmail.com

This Travel Nurse Compared His Current Salary 
To His Pay As Staff RN, And It’ll Make You 

Reconsider Career Paths
February 3rd, 2022, 6:57am

Before COVID-19 hit, hospitals were already facing nursing shortages, and now this trend has been exacerbat-
ed by the pandemic and feelings of burnout.

According to one survey by the American Association of Critical Care Nurses, 92% of nurses surveyed said 
“they believe the pandemic has depleted nurses at their hospitals and, as a result, their careers will be shorter 
than they intended,” and 66% agree that “their experiences during the pandemic have caused them to con-
sider leaving nursing.”

As hospitals struggle to retain their staff, the demand for travel nurses — registered nurses who bounce from 
hospitals to clinics and other healthcare facilities across the world on short-term contracts — has boomed. 
One of the main reasons for this can be attributed to their pay, which can sometimes reach up to $10,000 per 
week — a far cry from their $70,000 average yearly salary in rural areas.

Recently, Alex Kim, a registered pediatric hematology and oncology nurse who made the switch from holding 
a stationed nursing position to becoming a travel nurse, went viral for candidly sharing the difference be-
tween his paychecks before and after the change.

In the video, which has been viewed over 3.7 million times, Alex explains, “I just got my first travel paycheck 
today. I’m going to show you how much that was and how it compares to being a staff nurse.”
https://www.tiktok.com/@dumbnurse/video/7057180967466994991

“Just so that we can compare, this is what I made as a staff nurse,” he continued while displaying a screenshot 
of his paycheck behind him. “I made $827 per week.”

“And this is what I make right now as a travel nurse,” he concluded. “It is $3,627 after taxes, and this is every sin-
gle week. So, it’s pretty insane.”  When speaking to the 24-year-old about why he decided to become a travel 
nurse, Alex told BuzzFeed, “Before this, I was living paycheck to paycheck [and] the thought of saving money 
was just a pipe dream. With my previous position, I also worked an additional two jobs working in outpatient 
surgery centers for extra cash. I never had time to see my friends or to even go on a vacation since starting my 
career as a nurse.”

“Now, as a travel nurse, I am making almost four times my previous occupations,” he said. “Now, I only work 
three times a week rather my usual five days, gaining more free time for more pay. With the money I have now, 
I am able to save for a down payment for a house, an engagement ring, pay off all my debt, and finally go on 
a vacation. This is life-changing money for me.

On average, a travel nurse will be assigned to one particular location for about 13 weeks before moving on, 
which can make the position difficult for those with families or a deep connection to home. For Alex, though, 
he’s not looking back.

In the past, Alex said he struggled to get time off re-
quests approved and felt both overworked and under-
paid — a sentiment reflected in the comment section of 
his video, where users say his stationed salary was too 
little for the work of someone saving lives.

Besides the pay, Alex said that the pros to travel nursing 
include the freedom to take time off between contracts, 
the ability to sign up for contracts within a state, and 
having the opportunity to travel the country.

These pros and cons, as well as potentially unconsid-
ered ins and outs of being a travel nurse, are exactly 
what inspire Alex to share his story on TikTok. “Getting 
true transparency on the important details about a per-
son’s job can be difficult,” he said. “When I was 17, I asked 
a friend who was a nurse about her pay and job duties 
of her work, but I would only get these very vague re-
sponses. I would go onto social media and watch videos 
of people talking about their career, but hit the same 
issue of this wall of vagueness.”

http://johnnyvedmore.com
http://johnnyvedmore@gmail.com
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INVESTIGATIVE REPORT
By John Klyczek • December 29th, 2021

How Education International 
is Pushing Teachers’ Unions into the 4th Industrial Revolution

Why have teachers’ unions been pushing ed-tech that is driving schools into the 4IR? Look no further than 
Education International, a global federation tied to UNESCO & the WEF that dominates most teachers’ unions 
in the US and beyond.

For nearly a hundred years, the American Federation of Teachers (AFT) and the National Education Associa-
tion (NEA) – the two largest teachers’ unions in the United States – have cozied up to corporate foundations, 
such as the Rockefeller philanthropies and the Bill and Melinda Gates Foundation, along with multinational 
technology companies, including IBM and Microsoft. After almost a century of cutting side deals with Robber 
Barons and Tech Barons alike, the AFT and the NEA are now parroting the Gates Foundation’s “Reimagine Ed-
ucation” campaign, which is being buoyed by the World Economic Forum (WEF) and the United Nations Edu-
cational, Scientific, and Cultural Organization (UNESCO). Altogether, the AFT, the NEA, the WEF, and UNESCO 
are all “reimagining” a new post-human education system as they simultaneously push for ed-tech overhauls. 
As documented in my investigative series, “Teachnocracy,” these overhauls seek to privatize public schools 
through partnerships with Big Tech corporations that facilitate online “distance learning” to accommodate 
indefinite classroom health restrictions in a post-COVID world.
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ultaneously the President of the AFT, which is instituted as a union of trade organizations like the IFFTU. Upon 
dissolving the WCOTP and the IFFTU, both Futrell and Shanker became the founding Co-Presidents of EI. By 
converting the WCOTP and the IFFTU into the singular EI under the leadership of the NEA and AFT presidents, 
Futrell and Shanker amalgamated America’s two largest teachers’ unions with the world’s two largest inter-
national teachers’ unions, thereby homogenizing professional teachers’ associations and school trade orga-
nizations under a global bureaucracy bent on technocratically planning the world economy for what is now 
known as the Fourth Industrial Revolution.

Futrell and Shanker were perfect for the task of stirring up America’s teachers and school workers into an in-
ternational brigade of workforce developers commissioned to train students for the hi-tech jobs of the future 
Fourth Industrial Revolution:

Shanker was a Trilateral Commission member who collaborated with unnamed “bankers” and “the head of 
IBM” to set up the global-technocratic school reforms posited by Zbigniew Brzezinski in his 1970 Between Two 
Ages: America’s Role in the Technetronic Era. In this futurist tome, Brzezinski, who co-founded the Trilateral 
Commission with David Rockefeller, postulated that the “technetronic era” of schooling would “scientifically” 
manage student learning through a computerized system of “home-based education through television con-
soles and other electronic devices” deployed by “business companies” for the purposes of “work-study” job 
training in the coming Fourth Industrial Revolution. Brzezinski’s vision of workforce homeschooling managed 
by ed-tech companies was carried out by Shanker, who spearheaded the public-private charter schooling 
industry, which evolved into virtual charter school corporations that train students for workforce competence 
through adaptive-learning courseware programmed with cognitive-behavioral conditioning algorithms.

In fact, the AFT and the NEA are tethered to the WEF and UNESCO through an entity known as Education 
International (EI). EI is a Global Union Federation (GUF) that combines “383 member organisations,” including 
the AFT and the NEA, and collaborates with the WEF and UNESCO. As the intermediary between America’s 
teachers’ unions and the WEF and UNESCO, EI has been galvanizing the AFT and the NEA into conformity with 
the “reimagine” ed-tech agendas of these global governance institutions. To put it bluntly, EI puppeteers the 
AFT and the NEA using marionette strings that are tied to the WEF and UNESCO. In turn, the AFT and the NEA, 
along with the other 381 member organizations belonging to EI, are being spurred to “reimagine” schools 
through corporate ed-tech innovations geared towards advancing the Fourth Industrial Revolution (4IR) that 
is being accelerated by the WEF and the United Nations (UN) through the policy agendas collectively known 
as the “Great Reset.” 

By consolidating nearly all of the world’s teachers’ unions under a single GUF, EI has been corralling educators 
across the planet into a uniform global workforce that marches in lockstep with the corporate ed-tech initia-
tives of internationalist oligarchs at the WEF and UNESCO. Rather than representing the grassroots concerns 
of local teachers at the international bargaining tables of the WEF and UNESCO, EI has been co-opting union-
ized educators, including AFT and NEA members, by signing them on to the “Reimagine” and “Reset” cam-
paigns of the WEF and the UN in order to build the ed-tech data-mining infrastructure necessary to globalize 
the post-human Social Credit economy that underpins the Fourth Industrial Revolution.

Futrell has served as the Co-Director of the Center for Curriculum, Standards, and Technology (CCST), and she 
has also sat on the Board of Directors of the International Council on Education for Teaching (ICET) as well 
as the Board of Directors of K12 Inc. The latter company, K12 Inc., is the international virtual charter school 
company that was set up by US Secretary of Education, William Bennett, after he took over Project BEST (Basic 
Education Skills through Technology), which was America’s domestic version of UNESCO’s “Study 11.” Futrell 
was also a Member of the US National Commission for UNESCO, and she was also appointed as the President 
of Americans for UNESCO. 

Thanks to Shanker kicking off the public-private charter school industry for workforce training; and thanks to 
Futrell directing K12 Inc.’s virtual charter school business in accordance with the ed-tech standards of the CCST 
and the ICET; these presidents of the AFT, the IFFTU, the NEA, and the WCOTP were instrumental in advancing 
the proliferation of ed-tech through Project BEST and UNESCO Study 11. Less than a decade after BEST and 
Study 11 laid the “information technology” (IT) infrastructure for the Fourth Industrial Revolution, Shanker and 
Futrell consolidated their unionized constituents under the banner of EI in order to galvanize all AFT and NEA 
teachers into a single herd that can be cattle-driven to follow the globalist directives of multinational corpora-
tions in bed with world governance institutions, such as UNESCO and the World Economic Forum.

AFT President Shanker and NEA President Futrell are no longer members of EI. Nevertheless, Education Inter-
national continues to honor these founding EI presidents by issuing awards and scholarships in their honor: 
the Albert Shanker Education Award and the Mary Hatwood Futrell Scholarship Fund. Meanwhile, the current 
President of the AFT, Randi Weingarten, is a current Board Member of EI; Lily Eskelsen Garcia, who was the 
President of the NEA until September 2020, is the current Vice President of EI; and David Edwards, who was 
an Associate Director at the NEA, is the current General Secretary of EI. With AFT and NEA officials continuing 
to hold high office at Education International since the GUF’s inception, the American Federation of Teachers 
and the National Education Association have been tethering all of the USA’s teachers’ unions to the globalist 
policies of EI.

How Technocrats Formed EI to Globalize Ed-Tech

In 1946, two years after the Bretton Woods agreement set up the World Bank and the International Monetary 
Fund (IMF) to finance a new global economy, the World Federation of Education Associations (WFEA), which 
was founded in 1923, rebranded itself as the World Organization of Teaching Professions (WOTP). Then, in 
1951, the WOTP banded together with several other unions to form the World Confederation of Organizations 
of Teaching Professions (WCOTP). That same year, the International Federation of Free Teachers’ Unions (IFFTU) 
was established. 

Fast-forward to 1993, and the WCOTP, which was chartered as a union of professional associations, and the 
IFFTU, which was chartered as a union of trade organizations, merged to form Education International, which 
now “represent[s] more than 32 million teachers and education support personnel in 178 countries and terri-
tories.”
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Now, with nearly all the world’s unionized teachers bundled under the GUF monolith of Education Interna-
tional, the WEF and UNESCO are bolstering the Fourth Industrial Reset with the help of EI technocrats, in-
cluding Robert Harris, Susan Hopgood, Fred Van Leeuwen, and Jelmer Evers, who all collaborate with global 
governance institutions, including UNESCO and the World Economic Forum.

Robert Harris, Susan Hopgood, 
and UNESCO Globalize Ed-Tech for Social Credit Data-Mining

When Education International was established in 1993, Founding Presidents Shanker and Futrell were accom-
panied by an Australian educator, Robert Harris, who was also a Founding Member of EI. Prior to becoming a 

co-founder of EI, Harris was the Secretary-General of the WCOTP, where Futrell was president. Upon co-found-
ing Education International, Harris “was elected as Executive Director for Intergovernmental Relations, charged 
with establishing EI’s role as the spokesperson for the world’s teachers and education employees.” Harris also 
served as EI’s Director of International Relations.

EI’s founders and founding leaders (ei-ie.org)

Currently, Harris is a member of the WEF, and he is also the Chair of the Working Group on Education, Training 
and Employment Policies of the Trade Union Advisory Committee of the Organization for Economic Cooper-
ation and Development (OECD). Additionally, Harris has also served as the President of the United Nations’ 

Conference of Non-Governmental Organizations (NGOs) as well as the President of UNESCO’s Conference of 
NGOs. As an EI liaison to UNESCO, Harris set the stage for Education International’s partnership with UNESCO’s 
Global Education First Initiative (GEFI), which was steered by EI President Susan Hopgood to pave the way for 
the new UNESCO Global Education Coalition (GEC) with Big Tech corporations that are members of the WEF.

In 1995, approximately one decade after UNESCO Study 11 laid the groundwork for the IT and ed-tech in-
frastructure for the burgeoning Fourth Industrial Revolution, EI Executive Director Harris spoke at the Inter-
national Conference on Education hosted by UNESCO’s International Bureau of Education (IBE). During this 
speech, Harris historicized how EI’s alliance with UNESCO builds on the 1966 partnership between UNESCO 
and the International Labor Organization (ILO), which called for “authorities and teachers [to] recognize the 

importance of the participation of teachers, through their [union] organizations . . . to im-
prove the quality of the education service.” In alignment with this mission to globalize teach-
ers’ unions under the prospects of the 1966 UNESCO-ILO partnership, the 1995 UNESCO-IBE 
International Conference on Education, which was facilitated by Harris, Futrell, and several 
other EI bureaucrats, called for the worldwide adoption of ed-tech, including “distance ed-
ucation technologies” that are presently being deployed by Big Tech corporations, such as 
Microsoft, Google, and IBM, in bed with UNESCO’s EI-endorsed GEC. It should be noted here 
that UNESCO’s GEC partners with both the WEF and the ILO, the latter of which is the first and 
oldest UN “specialized agency,” which stems from the League of Nations: the precursor to the 
United Nations.

Harris’s UNESCO-IBE speech was prefaced by the “Opening Address” from Pat Atkinson, who 
was the Minister of Education, Training, and Employment in Canada’s Province of Saskatche-
wan. In this “Opening Address” to the 1995 UNESCO-IBE conference, Atkinson professed that, 
“[i]n a world of rapidly changing technology and the global marketplace [sic], . . . [w]e must 
use appropriate technologies to create opportunities for learning. New technologies can 
become a magic wand for a small child.” Following these speeches from Atkinson and Har-
ris, the UNESCO IBE laid out the official “Declaration of the 44th session of the International 
Conference on Education,” which proclaimed that schooling systems should be reformed “in 
conformity with the aims of the [UN’s] World Declaration on Education for All” by “improving 
curricula, the content of textbooks, and other educational materials, including new tech-

nologies.” In addition, this UNESCO-IBE conference also convened a “Roundtable” discussion 
during which the panelists emphasized the need “[t]o make better use of communication technologies for 
and by education (for example, distance education, educational television and radio).”

Fast-forward to the 21st century, from 2012 to 2016, Education International teamed up with UNESCO to drive 
UN Secretary-General Ban Ki-moon’s Global Education First Initiative with EI President Susan Hopgood seated 
on the GEFI Steering Committee. The UNESCO-GEFI project partnered with the World Bank and the Global 
Business Coalition for Education (GBC-E), which regiments the following multinational technology corpora-
tions on its roster of “Member Companies”: Microsoft, Hewlett Packard (HP), Intel, Dell, Lenovo, Accenture, 
Viacom, and Pearson. Four years after this GEFI/GBC-E partnership, spurred by COVID lockdowns, UNESCO 
launched its Global Education Coalition (GEC), which is endorsed by Education International along with EI’s 
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satellite, the US National Education Association, in order to disseminate “distance learning” technologies from 
ed-tech companies, such as Khan Academy, Blackboard Inc., McGraw Hill, Technovation, Virtual Educa, EdTech 
Hub, and Sesame Workshop. UNESCO’s EI/NEA-sponsored GEC also includes Big Tech corporations, such as 
IBM, Google, Microsoft, Salesforce, Huawei, Verizon, Facebook, Zoom, and Qualcomm, all of which simultane-
ously partner with the WEF, where Robert Harris is a member.

In sum, for almost thirty years, with the help of Robert Harris and Susan Hopgood, UNESCO and EI have been 
collaborating to build the international ed-tech infrastructure, infrastructure that will be used to data-mine 
students’ psychometrics for Social Credit algorithms programmed for “human capital management” in the 
global “stakeholder” economy of the Fourth Industrial Revolution.

Fred Van Leeuwen, WEF, and UNESCO 
Push Post-Humanist Ed-Tech for the 4IR

Harris, as a Founding Member of Education International, was also a consultant to EI’s Founding General Sec-
retary: a Dutch Academic named Fred Van Leeuwen, who was the General Secretary of the International Fed-
eration of Free Teachers’ Unions under President Shanker until the IFFTU merged with the WCOTP to form EI. 
Like Harris, Van Leeuwen, who is now Education International’s General Secretary Emeritus, has also been an 
EI liaison with both the World Economic Forum and UNESCO where he has collaborated with Big Tech corpo-
rations to “reimagine” workforce schooling for the global Social Credit economy of the post-humanist Fourth 
Industrial Revolution envisioned by the WEF’s boss, Klaus Schwab.

The WEF’s Global Agenda Council on Education Systems has also pursued the “Education for All” mission of the 
United Nations Educational, Scientific, and Cultural Organization where Van Leeuwen, as a member of UNES-
CO’s Senior Experts’ Group, has called for “reimagining” school through post-humanist ed-tech programmed 
with artificial intelligence (AI) geared for “Social Score” data-mining of students’ psychometrics and biomet-
rics. In a 2015 UNESCO whitepaper entitled “Rethinking Education: Toward a Global Common Good?,” Van 
Leeuwen and his comrades at the Senior Experts’ Group proclaimed that “[d]igital connectivity holds prom-
ise for gains in health, education, communication, leisure and well-being. Artificial intelligence advances, 3D 
printers, holographic recreation, instant transcription, voice-recognition and gesture-recognition software 
are only some examples of what is being tested. Digital technologies are reshaping human activity from daily 
life to international relations.” In a nutshell, Van Leeuwen and his UNESCO cadre hyped how humanity will be 
“reshap[ed]” through the post-humanist convergence of AI, virtual reality (VR), augmented reality (AR), and 
biometric ed-tech.

Today, through UNESCO’s new Global Education Coalition, which is currently promoted by EI, and the WEF’s 
Annual Meetings, which EI General Secretary Van Leeuwen has frequently attended, these worldwide ed-tech 
advances in cognitive-behavioral AI; holographic VR and AR; and socioemotional biometrics and psychomet-
rics have been steadily accelerated by Education International in close cooperation with multinational tech-
nology corporations, such as Microsoft, Google, Facebook, Huawei, and McGraw Hill. In 2013, just two years 
before Van Leeuwen signed onto the UNESCO “Rethinking Education” whitepaper as the General Secretary of 
EI, he attended the WEF’s Annual Meeting along with delegates from UNESCO and representatives from these 

globalist tech companies that are now key players in UNESCO’s GEC:

Microsoft:  Bilderberger Bill Gates’s computer technology corporation, which traffics in ed-tech applications of 
its HoloLens AR/VR “mixed reality” goggles along with predictive AI “learning analytics” data-mined through 
its Azure cloud-computing programs that can track facial-recognition biometrics and emotion-recognition 
psychometrics.

Other Big Tech corporations and ed-tech companies in attendance with Van Leeuwen at the 2013 WEF Meet-
ing include Salesforce, Accenture, HP, Intel, Dell, Lenovo, Toshiba, Cisco, Mozilla, Yahoo! Inc., Adobe, and Cen-
gage Learning. 

From this cross section of multinational technology corporations in partnership with the WEF and UNESCO, it 
is evident that these Big Tech cartels have been globalizing AI, VR, AR, biometric, and psychometric ed-tech for 
Social Credit data-mining in coordination with the world governance directives of the United Nations and the 
World Economic Forum with the help of Education International under the leadership of EI General Secretary 
Fred Van Leeuwen. 

To strategize the dissemination of these commercialized ed-tech products through public-private partner-
ships with corporate philanthropies, several tax-exempt foundations and non-profit organizations also at-
tended the 2013 WEF Meeting, including the Rockefeller Foundation, the Gates Foundation, the Ford Founda-
tion, the Carnegie Endowment for International Peace, the Atlantic Council, and the Wellcome Trust: a massive 
medical research “charity” that is connected to the Galton Institute, formerly known as the British Eugenics 
Society. 

Similarly, to strategize the international funding of worldwide ed-tech proliferation, there were several Big 
Banks, financial services firms, and fiscal consulting agencies that likewise attended the 2013 WEF Meeting, 
including Goldman Sachs, Bain Capital, Bilderberger Peter Thiel’s Founders Fund, Soros Fund Management, 
Kissinger Associates, the Carlyle Group, Blackstone Group, Boston Consulting Group, McKinsey & Company, 
Lloyd’s, Prudential PLC, Visa, Mastercard, Citi Group, JP Morgan Chase, Bank of America, HSBC Bank, Rothschild 
GmbH, China Merchants Bank, Deutsche Bank, Bank of Moscow, the Central Bank of the Russian Federation, 
the Royal Bank of Scotland, the World Bank, the IMF, and the Bank for International Settlements.  

Finally, to strategize the multilateral public-private cooperation between Big Banking houses, international 
financial institutions, globalist tax-exempt foundations, corporate non-profit organizations, multinational ed-
tech companies, and Big Tech industries, there were also representatives from the world governance arms of 
UNESCO, the Council on Foreign Relations, Chatham House, and the OECD in attendance at the WEF’s 2013 
Annual Meeting, along with EI General Secretary Van Leeuwen. 

In the final equation, Van Leeuwen was in the position to relay the WEF’s techno-fascist global governance 
prospectus back to national teachers’ unions across the planet in order to get educators on board with pub-
lic-private Big Tech partnerships that virtually condition students for workforce “competence” in the post-hu-
manist Social Credit economy of the Fourth Industrial Revolution.
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Klaus Schwab, Jelmer Evers: 
Teaching in the Transhumanist 4IR

Three years later, Van Leeuwen endorsed a 2018 book entitled Teaching in the Fourth Industrial Revolution: 
Standing at the Precipice [1]. Authored by several finalists of the Varkey Foundation’s Global Teacher Prize, 
including Jelmer Evers, who is an EI activist, this Routledge book is basically a call to action for the teaching 
profession to carry out WEF Chairman Klaus Schwab’s vision for a transhumanist ed-tech system.

To begin with, Teaching in the Fourth Industrial Revolution is sponsored by UNESCO and WEF affiliates, including: 
UNESCO Director-General Irina Bokova, who worked with current EI President Susan Hopgood on UNESCO’s 
Global Education First Initiative;

Throughout the chapters of Teaching in the Fourth Industrial Revolution, several WEF whitepapers are cited, 
including “Realizing Human Potential in the Fourth Industrial Revolution: An Agenda for Leaders to Shape the 
Future of Education, Gender, and Work”; “New Vision for Education: Unlocking the Potential of Technology”; 
and the World Economic Forum’s 2016 “Future of Jobs Report: The 10 Skills You Need to Thrive in the Fourth 
Industrial Revolution.”

To put the cherry on top, the “Foreword” for Teaching in the Fourth Industrial Revolution is authored by none 
other than Van Leeuwen’s WEF boss, transhumanist Klaus Schwab, who is the Founder and Executive Chair-
man of the World Economic Forum. In this Foreword, Schwab lays out his forecast for a futurist school system 
in which all human interactions between teachers and students are mediated through Big Data and AI ed-
tech analytics: 

“[i]nnovations in technology today make it possible to synthesize and analyse data to tailor pedagogy to indi-
vidual student needs and provide feedback in real time; significantly reduce costs; allow students from drasti-
cally different parts of the world to collaborate on projects; and create platforms for sharing best practices.  . . . 
Only a strategic integration of personal coaching and digital learning can provide both the technological and 
human-centered skills necessary to thrive in the Fourth Industrial Revolution.”

Emphasizing this “integration” of the “digital” and the “personal,” Schwab, whose family roots can be traced 
back to business connections which were critical to the functioning of the Nazi Reich, invokes the neo-eugen-
ic rhetoric of transhumanism by proclaiming that “[t]he future of education content is thus neither wholly dig-
ital nor wholly human but a hybrid.” This trans-eugenic declaration echoes Schwab’s transhumanist profession 
in his 2016 book, The Fourth Industrial Revolution, which states that the “Fourth Industrial Revolution” will 
“evolve” humans into cyborgs by merging humankind with computers through “a fusion of technologies that 
is blurring the lines between the physical, digital, and biological spheres.” In 2019, at the Chicago Council on 
Global Affairs, Schwab reiterated this transhumanist pronouncement: “at the end, what the Fourth Industrial 
Revolution will lead to, is a fusion of our physical, our digital, and our biological identities.”

Schwab’s transhumanist vision of a bio-digital melding of humans with computers is mirrored multiple times 
in several chapters of Teaching in the Fourth Industrial Revolution. For example, citing Schwab in “Chapter 1: 

Education in a Time of Unprecedented Change,” co-author Michael Soskil echoes the WEF Chairman’s tech-
no-hybrid “reimagining” of humanity in a section titled “The New World of Learning,” which examines Schwab’s 
formulation of the Fourth Industrial Revolution as Soskil asks the following question: “[a]s Artificial Intelligence 
(AI) and machine learning, the ‘Internet of Things [IoT],’ biotechnological advances, and nanotechnology turn 
the most imaginative science fiction into reality, we will be forced to continually reevaluate the question, 
‘What does it mean to be human?’” In other words, as the human species “evolves” through a transhuman “fu-
sion” of biotech and nanotech programmed with AI linked to the IoT, “the lines between the physical, digital, 
and biological spheres,” as Schwab anticipates, will be “blurred,” thus calling into question “[w]hat . . . it mean[s] 
to be human” as the distinctions between organic, natural life and industrially manufactured machinery are 
rendered into mere semantic differentiations. Similarly, citing Schwab in the “Introduction” chapter of Teach-
ing in the Fourth Industrial Revolution, EI member Jelmer Evers explores the WEF Chairman’s transhumanist 
predictions for “Implantable Technologies, Big Data, Artificial Intelligence (AI), Robotics, 3D-Printing, Neuro-
technologies and Designer Beings.” It should be noted here that, in “Chapter 8: Flip the System,” co-author 
Evers, as a member of Education International, champions EI as a global vehicle for unionizing educators by 
“leverag[ing] new technologies” with “other stakeholders” in order to carry out the UNESCO-ILO “Recommen-
dation Concerning the Status of Teachers,” which calls for “unions to play a crucial role in education policy.” In 
the “Acknowledgments” prelude, Evers “thank[s] [EI General Secretary] David Edwards and [EI General Secre-
tary Emeritus] Fred van Leeuwen and all of my [Evers’s] colleagues at Education International and national 
unions who are an inspiration in their leadership and activism and who have opened up my [Evers’s] eyes in 
so many ways.” In sum, with support from EI’s former and current General Secretaries, Evers is calling for Educa-
tion International to regiment teachers’ unions under the banner of UNESCO policies that drive the expansion 
of transhumanist ed-tech “upgrades” which are exalted by WEF Chairman Schwab. 

To put it all together, Fred Van Leeuwen, who is EI’s General Secretary Emeritus, and Jelmer Evers, who is an 
activist member of EI, have been organizing unionized teachers in coordination with the public-private world 
governance stratagems of UNESCO, the WEF, and Big Tech. These efforts are aimed at micromanaging tech-
nocratic schooling in a transhumanist Fourth Industrial Revolution that is superintended by a Global Union 
Federation of educators bundled together under the umbrella of Education International. Of course, the trans-
humanist bent of EI’s UNESCO-WEF collaborations can be traced back to the eugenic histories of UNESCO and 
the World Economic Forum. Indeed, the first Director-General of UNESCO, Julian Huxley, coined the concept of 
transhumanism as the next phase of eugenics after he served as the President of the British Eugenics Society. 
Similarly, the World Economic Forum, which has advocated for Malthusian-eugenic population control since 
the WEF’s inception, was founded by transhumanist Klaus Schwab, whose family tree has roots connected 
to the eugenic regime of Adolph Hitler. (For a deep dive into the Schwab family’s Nazi-eugenic legacy, read 
Johnny Vedmore’s “Schwab Family Values”).

Don’t Give Me No GUF

Ever since the WCOTP and the IFFTU were amalgamated into a single GUF under EI in 1993, Education Inter-
national has been led by globalist technocrats, including Robert Harris, Susan Hopgood, Fred Van Leeuwen, 
and Jelmer Evers, who all cavort with global governance institutions, such as UNESCO and the WEF. For almost 
thirty years now, EI Presidents, General Secretaries, and Executive Directors have been signing on to the ed-
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tech ordinances of UNESCO and the WEF in order to usher in a transhumanist “School World Order” for the 
Fourth Industrial Revolution. In turn, EI’s 383 “member organisations,” including the AFT and the NEA, have 
been adopting these UNESCO and WEF directives, thereby passing down these transhumanist ed-tech poli-
cies to Education International’s “32 million teachers and education support personnel in 178 countries and 
territories.” In brief, EI has been steadily corralling the world’s teachers and school employees into a techno-
centric global workforce that is being shepherded into the Fourth Industrial Revolution under the public-pri-
vate marching orders of UNESCO, the WEF, and Big Tech. To be frank, it appears that EI, like all other GUFs, has 
always been commissioned to function as a labor-management arm of the world governance stakeholders of 
UNESCO, the WEF, and Big Tech. 

So, if you’re waiting for EI or any other GUF to lead a worldwide general strike against transhumanist tech-
nocracy, don’t hold your breath. Labor movements and strikes must be organized by grassroots efforts from 
workers on the ground in their local communities. As long as EI or any other GUF globalizes organized labor 
through top-down efforts orchestrated by world governance institutions, the interests of teachers and work-
ers will continue to be subordinated to the techno-imperialist interests of UNESCO and the WEF in bed with 
multinational corporations. 

If unionized educators and school employees who belong to EI cannot sway their GUF bureaucrats to oppose 
the transhumanist techno-fascism being pushed by UNESCO and the WEF in collusion with Big Tech, then it 
might be time for teachers and school staff to drop out of any union affiliations with Education International. 
Perhaps it is time for the educational workforce to reassemble new grassroots unions to set up parallel struc-
tures that represent the interests of teachers who dissent from the dystopic conditions of the post-human 
schooling system being thrust upon students by the multilateral imperialism of the Fourth Industrial Revolu-
tion’s corporate-technocratic globalism. Until EI can demonstrate that it’s not just a sounding board for UNE-
SCO, the WEF, and Big Tech, I say “don’t give me no GUF.”

Endnote:

Armand Doucet, Jelmer Evers, Elisa Guerra, Nadia Lopez, Michael Soskil, and Koen Timmers, Teaching in the 
Fourth Industrial Revolution: Standing at the Precipice (New York: Routledge, 2018).

https://unlimitedhangout.com/2021/12/investigative-reports/how-education-international-is-
pushing-teachers-unions-into-the-4th-industrial-revolution/

https://unlimitedhangout.com/2021/12/investigative-reports/how-education-international-is- pushing-t
https://unlimitedhangout.com/2021/12/investigative-reports/how-education-international-is- pushing-t
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DOD Health Data Dump: Database Artifact
Smoking Gun — Or Something In-Between?

By Robert W. Malone, M.D., M.S.

We may not yet be able to draw definitive conclusions from the trove of data on the health of U.S. military 
members before and after the rollout of COVID vaccines, but this much is clear: We have a major issue with the 
overall health of our armed services, and the military either did — or should have — known this.

These are dangerous times, and we are in a 21st-century global information war. Cannonballs are flying, and 
there are false-flag operations and concern trollery to the left, right and center of us. And yet onward we ride. 
The light brigade.

Recently, and unexpectedly, Drs. Samuel Sigoloff, Peter Chambers and Theresa Long — whistleblowers from 
within the military — stepped onto the public stage to speak out about COVID vaccines and their potential 
to cause harm. They downloaded a massive trove of unclassified data (click here to download the Excel file) 
on the incidence of various diseases before and after the onset of illegal forced genetic COVID-19 vaccina-

tion of our military forces. Now these are basically raw data from the Defense Medical Epidemiological Da-
tabase (DMED).

For the detail-oriented, this is the scrubbed and de-identified (HIPAA-compliant) database derived from 
the Defense Medical Surveillance System (DMSS), which pulls directly from patient records and other 
U.S. Department of Defense-related medical record information streams. These data were pulled with full 
chain-of-custody documentation based on various CPT codes that are related to known genetic COVID-19 
vaccine side effects. As raw data, this information needs to be reviewed with care and considered to be 
both rough and preliminary. For the uninitiated, there are major risks associated with reliance on large, raw 
(uncorrected) data sets for retrospective (backward in time) data analyses. The key technical term here is 
“confounding variables,” but data entry errors (such as multiple entries for the same diagnostic event) or 
process changes can also introduce huge sources of bias into large data sets like this. With raw data, it is 
most useful to consider any data plotting to be sort of a first draft, useful for identifying potential trends or 
topics that deserve a more detailed analysis.

But sometimes, when the observed effect size in the raw data is very large or potentially important, alarm bells 
start ringing even before full analysis is completed.  And that seems to be the case with these data. Nick Hud-
son, chairman of the South African PANDATA group (a leader in providing accurate data analysis throughout 
this pandemic), summarizes the situation like this:

“The DMED record data appears to show a marked increase in 2021 in conditions that have been observed to 
be side effects of the COVID-19 vaccines.”

For many of these, mechanistic explanations have been established or at least proposed. It is important to 
rule out distortions owing to recent changes to the system, such as increased coverage (for example, broader 
selections of personnel or inclusion of family members), changes in handling of multiple records from single 
cases, and changes in propensity to report owing to changes in policy, access to the system, participating 
entities or recent advisories or advertising of the system.
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An instructive test would be to check that we do not see a similar rise for conditions that could not plausibly 
exhibit a significant association with the vaccines, such as broken legs or burns.

This is especially important since the total reports of diseases and injuries have apparently risen by an order 
of magnitude, which would suggest extremely high prevalence of adverse events among a population that is 
likely healthier and fitter than the general population.

The data are presented in summary format. Underlying data with dates and depersonalized patient indices, 
together with vaccination records for the population covered by the database would likely deliver swift and 
incisive conclusions.

Now for some reason, although this database has apparently been managed for years by the same National 
Institutes of Health (NIH) subcontractor, and has been included in the Centers for Disease Control and Preven-
tion (CDC) datasets including those reviewed by the CDC’s COVID-19 Vaccine Safety Technical (VaST) Work 
Group, the geniuses that have been managing it have never identified any issues before the whistleblowers 
grabbed this download.

This does not inspire confidence, no matter what the final “official” explanation becomes.

Based on this presentation dated Feb. 4, slides 3 and 13 both indicate Dr. Anthony Fauci and colleagues at the 
NIH are working with the DOD, and the data from the DMED database was being shared.

This makes it VERY difficult to argue that Fauci did not know this data. It also makes it even harder to believe 
that, with all these agencies watching the same data, no one thought the historical data was incorrect until 
the whistleblowers sounded their alert.

Despite this, as the data entered the public sphere with the “second opinion” public Senate hearing convened 
by Sen. Ron Johnson (R-Wis.), the DOD saw fit to communicate with Politifact  rather than the Senator, provid-
ing the following statement:

“But Peter Graves, spokesperson for the Defense Health Agency’s Armed Forces Surveillance Division, told 
PolitiFact by email that ‘in response to concerns mentioned in news reports’ the division reviewed data in the 
DMED ‘and found that the data was incorrect for the years 2016-2020.’”

Officials compared numbers in the DMED with source data in the DMSS and found the total number of medi-
cal diagnoses from those years “represented only a small fraction of actual medical diagnoses.”

The 2021 numbers, however, were up to date, giving the “appearance of significant increased occurrence of all 
medical diagnoses in 2021 because of the underreported data for 2016-2020,” Graves said.

The DMED system has been taken offline to “identify and correct the root-cause of the data corruption,” Graves 
said. As noted above, among the many curious aspects of this statement is that the CDC VaST has apparently 
been monitoring these data for years, and never identified this “data corruption” as an issue. So, what do the 
original data show (prior to the Defense Health Agency’s Armed Forces Surveillance Division correction of the 
“data corruption”)?

In reviewing these data, what we see are baseline data from 2016 to 2019 (pre SARS-CoV-2/COVID-19), 2020 
(the first year of SARS-CoV-2/COVID-19 when no vaccines were available), and 2021 (the year that vaccines 
were available and mandated for the U.S. military). As noted above, there are many potential confounding 
variables, but whatever the cause, if these data are not due to longstanding and previously undiscovered 

“data corruption,” then we have a major issue with the overall health of our armed services. And if they are due 
to previously undiscovered “data corruption,” why wasn’t someone running around with their pants on fire 
trying to figure out what is going on here long before the whistleblowers brought this to national attention?

Below are summarized 2021 (+ vaccine) numbers % change relative to 2020 (- vaccine)

 • Total Number of Diseases & Injuries Reported By Year (Ambulatory) up 988% 
     in “uncorrected” data, down 3% in “corrected” data (this is basically a control for the data set).
 • Total Number of Diseases & Injuries Reported By Year (Hospitalization) up 37%.
 • Total Number of Diseases of the Nervous System By Year up 968%.
 • Total Number of Malignant Neuroendocrine Tumor Reports By Year up 276%.
 • Total Number of Acute Myocardial Infarct Reports By Year up 343%.
 • Total Number of Acute Myocarditis Reports By Year up 184%.
 • Total Number of Acute Pericarditis Reports By Year up 70%.
 • Total Number of Pulmonary Embolism Reports By Year up 260%.
 • Total Number of Congenital Malformations Reports By Year up 87%.
 • Total Number of Nontraumatic Subarachnoid Hemorrage Reports By Year up 227%.
 • Total Number of Anxiety Reports By Year up 2,361%.
 • Total Number of Suicide Reports By Year up 227%.
 • Total Number of Neoplasms for All Cancers By Year up 218%.
 • Total Number of Malignant Neoplasms for Digestive Organs By Year up 477%.
 • Total Number of Neoplasms for Breast Cancer By Year up 469%.
 • Total Number of Neoplasms for Testicular Cancer By Year up 298%.
 • Total Number of Female Infertility Reports By Year up 419%.
 • Total Number of Dysmenorrhea Reports By Year up 221.5%.
 • Total Number of Ovarian Dysfunction Reports By Year up 299%.
 • Total Number of Spontaneous Abortion Reports By Year DOWN by 10%.
 • Total Number of Male Infertility Reports By Year up 320%.
 • Total Number of Guillian-Bare Syndrome Reports By Year up 520%.
 • Total Number of Acute Transverse Myelitis Reports By Year up 494%.
 • Total Number of Seizure Reports By Year up 298%.
 • Total Number of Narcolepsy & Cataplexy Reports By Year up 352%.
 • Total Number of Rhabdomyolysis By Year up 672%.
 • Total Number of Multiple Sclerosis Reports By Year up 614%.
 • Total Number of Migraine Reports By Year up 352%.
 • Total Number of Blood Disorder Reports By Year up 204%.
 • Total Number of Hypertension (High Blood Pressure) Reports By Year up 2,130%.
 • Total Number of Cerebral Infarct Reports By Year up 294%.

https://childrenshealthdefense.org/defender/dod-health-database-artifact-smoking-gun/?utm_
source=salsa&eType=EmailBlastContent&eId=4b643af3-8971-4b0f-ae2c-fbf461b62a0c

https://childrenshealthdefense.org/defender/dod-health-database-artifact-smoking-gun/?utm_ source=sa
https://childrenshealthdefense.org/defender/dod-health-database-artifact-smoking-gun/?utm_ source=sa
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Former Biden Health Policy Advisor Blames ‘
All Sorts Of Lies’ For U.S. Vaccine Drive Sputtering

By Adriana Belmonte·Senior Editor
February 6th, 2022, 9:30 AM

Vaccine misinformation has played a huge role in the 
disappointing U.S. turnout for coronavirus shots, accord-
ing to a former White House health policy adviser.

“Because of misinformation, because of all sorts of lies 
that have been propagated out there — like it causes in-
fertility or serious side effects, they’re implanting chips in 
people’s brains, crazy stuff — we’ve plateaued at about 
60% of the population vaccinated,” Dr. Ezekiel Emanuel, 
who advised both the Obama and Biden administra-
tions on health policy, said on Yahoo Finance Live (video 
above). “That’s not good enough.”

About 63.9% of the U.S. population is fully vaccinated, 
41.8% are boosted, while 75.4% have received at least 
one dose. The nation ranks far behind countries like Denmark, the United Kingdom, Israel, and Germany in 
administering booster shots. A recent survey from the Kaiser Family Foundation found that 35% of Americans 
either believe or are unsure about whether deaths from the COVID vaccine “are being intentionally hidden by 
the government” while roughly 31% believe or are 
unsure about if the vaccines “have been shown to 
cause infertility.” (Data has shown there are no links 
between the COVID vaccines and infertility.) The 
same survey also found that 1 in 4 individuals either 
believe or were unsure whether vaccines could give 
you COVID or contain a microchip, and 1 in 5 enter-
tained the idea that the vaccine could change your 
DNA. One thing that could help address this wor-
risome trend, Emanuel said, would be setting the 
record straight on vaccines and the benefits they 
provide. “It’s not the only thing we need to do, but 
[misinformation is] certainly a major problem and that has caused a major misstep,’ he said.

The Politicized Pandemic

Emanuel noted that when President Biden took office in January 2021, he began executing a “very good stra-
tegic plan” that focused on increasing vaccination turnout. Unfortunately, however, the politicized nature of 
the pandemic has meant that many are refusing to get vaccinated, which Emanuel said “hasn’t allowed the 
country to get behind a unified approach.” Rather than let things continue as they are, he suggested homing 

in on three specific areas to increase vaccination numbers. The first relates to workplace vaccines mandates.

“You can mandate certain employers that have high-risk 
situations objectively — food processor plants, other 
high-risk environments like long-term care facilities, cor-
rectional facilities — I think the Supreme Court is going to 
have to accept as critical and a targeted mandate,” Emanu-
el said. The Supreme Court recently ruled that Biden’s vac-
cine mandate for large companies was unconstitutional, 
but upheld his mandate for health care workers working 
in institutions that receive Medicare and Medicaid fund-
ing, stating that the Department of Health and Human 
Services has an obligation to “ensure that the health care 
providers who care for Medicare and Medicaid patients 
protect their patients’ health and safety.”

The second area that could be used to boost vaccination 
numbers is travel, specifically by airplane and train, which 
are considered interstate commerce, meaning the federal 
government has legal authority over it. There are no vac-
cine mandates in effect for anyone traveling within the 
United States, but non-citizens who are entering from an-

other country by air must show proof of vaccination in order 
to enter. Dr. Anthony Fauci, Biden’s chief medical advisor and a subject of various COVID conspiracy theories, 
has stated that a vaccine requirement for domestic air travel “seriously should be considered,” though he con-
ceded that while it’s “on the table, and we consider it ... that doesn’t mean it’s going to happen.”

The third area is around children in schools, 
“where assistance and help with lots of things to 
schools can be linked to getting children, staff, 
and teachers vaccinated,” Emanuel said. Current-
ly, only four states and the District of Columbia 
mandate COVID vaccines for students while 17 
states have outright banned those mandates. 
For faculty, 11 states and D.C. mandate COVID 
vaccines while 11 states have banned the re-
quirement. “I think those are probably the three 
areas I would look at for expanding the numbers,” 
Emanuel said. “In addition, getting boosters to 
the vulnerable immunocompromised people, 
people over 65, are very important as well.”

Adriana Belmonte is a reporter and editor cover-
ing politics and health care policy for Yahoo Finance. You can follow her on Twitter @adrianambells and reach 
her at adriana@yahoofinance.com
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David Mekeel: 
Reading Father And Son Both Lose Their Lives 

To COVID But No One Has To Die! 
 

Brave Doctors Across The US Are 
Successfully Treating Covid Patients

Preventing Them From Being Hospitalized
And Saving Their Lives

February 7th, 2022, 8:13am

December 3rd, 2021, a Friday, was the day that everything changed for the Kurtz family. Linda Kurtz was sit-
ting on the floor in the living room of her Reading home. Her adult son Jason was behind her on the sofa. And 
her husband, Ken, was a few feet away on an easy chair. All three were fighting severe cases of COVID. All three 
needed help.

“Jason said, ‘Dad’s already gone,’ “ Linda said, recalling that fateful day while sitting in that same easy chair last 
week. “Before we even called 9-1-1 he was dead.”

The rest of that day is a blur for Linda. She knows that someone did, at some point, call 9-1-1.

An ambulance arrived and whisked her and her son away. Linda would end up hospitalized at Reading Hos-
pital and a rehab facility for 17 days. Jason was taken directly into intensive care at Reading Hospital. The 
47-year-old would never leave. Nine days after COVID took his father’s life, it would claim Jason’s as well. The 
days and weeks since have been difficult for Linda, to say the least. Her world was shattered by COVID. Reliving 
it all — the fear and confusion, the loss and longing — is painful. But Linda says her family’s story is one that 
desperately needs to be told.

“I would like people to know what can happen,” she said. “Don’t think it can’t happen to you, because we didn’t 
think it could happen to us.”

Dealing with the pandemic differently

Before the COVID pandemic breached the borders of Berks County, changing just about every aspect of daily 
life in its wake, Linda and Ken were a pretty active couple. Both retired, they enjoyed going to auctions and flea 
markets, with Ken always keeping an eye out for a remote controlled plane kit he could build at his basement 
workbench. They enjoyed heading out to the movie theater, Linda said. And they liked to travel, often taking 
trips to their time-share in Virginia or to spots in New York state. COVID forced them to change their ways.

“We stopped going out,” Linda said. “When COVID hit, at that point everything stopped dead. We weren’t peo-
ple to go out and be in crowds.”

Linda said she pretty much only ventured out to get groceries. Most times she was accompanied by Jason, 
who was out of work and living with his parents. When vaccinations became available, Linda and Ken got their 
first two shots. They didn’t, however, get their boosters. Jason was a different story.

“We just could not persuade him to get a shot,” Linda said.

Jason refused to get vaccinated. According to his mother and older brother, Jim, his stance was based on a mix 
of stubbornness, overconfidence, conspiracy theories and religion.

“He was one of those people who thought if he got COVID he’d get over it,” Linda said.

Jim, who is Jason’s only sibling, said his brother shared a similar sentiment with him. But other factors were at 
play, too. im said his little brother’s politics played a role, as did his unfounded belief that the COVID vaccines 
are a “great social experiment” the government is performing on the public. Jason also cited religion when 
speaking to Jim about vaccines, saying that getting a shot is “the mark of the beast.”

In conversation after conversation, Jim tried to reason with Jason. He tried to provide facts to his younger 
brother. He tried to keep him safe. “I had that talk way too many times,” Jim Kurtz said. “But it was one of those 
things where if it was coming from his big brother he didn’t listen to it.”

Jim, who lives in Maryland, said knowing his parents didn’t have their booster shots and that his brother wasn’t 
vaccinated at all worried him. He had been taking the pandemic more seriously than the rest of his family, he 
said. He’s fully vaccinated and boosted, and he and his wife are able to work from home and seldom venture 
out. And when they do — to pick up a takeout meal or for a quick stop in a store — it’s a different situation 
than the one in Pennsylvania. Maryland, he said, still has a statewide mask mandate.

“I was just sitting here cringing,” he said. “I was scared for them.” Jim’s fear grew when he learned his parents 
and brother were planning to gather with family this past Thanksgiving. Linda said she didn’t share her son’s 
worries.

“I wasn’t nervous, but I knew some of the people who would be there were not vaccinated,” she said. “But I 
wasn’t even concerned that something could happen.”

Something did happen. Of the 15 people that gathered that day, 10 ended up getting COVID. Three of them 
— Ken, Jason and Ken’s brother, Russell Kurtz — would die of the disease.

Sickness, panic and loss

The day after Thanksgiving, Linda started feeling sick. She didn’t think she had COVID, claiming that she didn’t 
feel all that bad. Jim tells a different story, saying he thinks a “COVID fog” may be altering her memories. Jim 
said that when he talked to his family on Black Friday his mom was “off.” For example, he said, she had poured 
a fruit cup onto a paper towel instead of into a bowl. When Jim talked to his family the next day, it was a phone 
conversation with Jason. His brother told him that their mom was in the hospital and that she, their dad and 
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him all had COVID. Linda wasn’t admitted to the hospital that time, instead being treated and discharged. 
When Jim called again the following Tuesday, he learned his mom had broken her shoulder. No one knew how 
it had happened. In that conversation, Jim said, his dad seemed to be doing well. He was chipper and jokey. 
But Jim was still concerned. “I said, ‘You guys keep an eye on each other,’ “ he recalled, saying he told his family 
that if they start feeling worse to call for help. Jim called again Wednesday, this time finding his dad grumpy 
and not feeling well. His mom was asleep. He skipped Thursday, but called once more about 3 p.m. on Friday 
afternoon. That was December 3rd. Jim didn’t get an answer on the house phone. Calls to his mom’s and 
brother’s cellphones went to voicemail. An iMessage went unanswered. He tried again later that night with 
the same result. And Saturday morning the story was the same.

“I had no idea what was going on,” he said.

Jim’s mother-in-law called Reading Hospital about 2 p.m. on that Saturday and found out that Linda had been 
admitted to the hospital. Jim called the hospital himself and found out that his brother was in intensive care. 
The hospital had no record for his father. Jim assumed his dad was likely sitting in the hospital waiting room by 
himself. Having undergone knee replacement on both knees earlier in the year, he wouldn’t have been able to 
drive himself home. “At that point in time I didn’t know what had happened,” he said. “I was worried about my 
dad being in the waiting room alone.” Jim reached out to a few of his dad’s brothers. One was eventually able 
to get in touch with Linda. “When he called me back he was crying,” Jim said.

Just after 4 p.m., Jim learned his father had died of COVID the previous day at his home. Linda had only found 
out just before that her husband had passed away. The hospital chaplain had come to her room to tell her 
that Jason had been right. Ken had passed away on his easy chair shortly before an ambulance arrived to take 
her and her son to the hospital. Unfortunately, the family’s story didn’t end there. A few days later, on Dec. 12, 
Linda was allowed to visit Jason. He had been put on a respirator and was suffering from kidney failure. Jason 
wasn’t conscious, but his mother said she had a feeling he could hear her as she talked to him.

“I told him, ‘This is mom,’ “ she said. “I gave him permission to go. We have a strong Christian background, so I 
said, ‘God will take care of you now because I can’t.’ “ Thirty minutes after her visit, Jason was gone.

“It’s really surreal,” Jim said of the rapid loss of his father and brother. “This is what I was afraid of.” The day after 
Jason’s death, Russell, Jason’s uncle and Ken’s brother, died of COVID at his home in Lancaster County. A caring 
husband and a precocious son Linda was a senior in high school when she met Ken in 1969. A friend of Linda’s 
was seeing a friend of Ken’s and the couple set them up on a blind date. Linda recalls they went to see a movie, 
but can’t remember which film they saw. “I liked him right away,” she said. “He was very nice.” he two dated for a 
few weeks, and then Ken took Linda to her prom. About a year later they were married, wed in a simple court-
house ceremony. She was 19 and he was 20. The couple moved into their home in the first block of Arlington 
Street, the one were Ken would one day die and were Linda still lives. Ken worked at a bakery until retiring in 
the 1990s. He loved to bake and cook, handling most of the meals at home and teaching his eldest son the 
tricks of the trade. Jim recalls fondly getting calls from his mom in the late afternoon — she worked day shift 
and Ken worked night shift — instructing him to wake up his dad and tell him to start dinner. It would be a 
slow process, with Ken giving his son instructions one at a time each time the boy climbed the stairs to rouse 
him. First he’d tell Jim to get the pan out. Then to unwrapped a steak and put it on the pan. He’d tell him to pick 

out a vegetable, and Jim would drag a chair to the refrigerator so he could stand on it to see into the freezer 
and make a selection. Eventually Ken would roll out of bed and make his way downstairs to finish preparing 
the meal as Jim sat closely by working on his homework. To this day, Jim has a love of cooking. Both Linda and 
Jim said Ken was a gregarious guy, usually found in a good mood and ready with a joke. “He was a very easy 
person to get along with,” Linda said. “He was funny. And it was hard to get his temper up.”
Jim didn’t hesitate when asked to describe his dad’s personality. He was Santa Claus without the beard,” he 
said. “He was happy go lucky.” As for Jason, descriptions of what he was like weren’t as simple. “Jason was Ja-
son,” his mom said.

Linda said her younger son was often free-spirited and had a similar happy demeanor to his father. He had lots 
of friends and was always running around with them, she said. He was also not big on planning ahead.

“He was last-minute Charlie,” Linda said. “If he had a choral concert he’d tell me in the morning that it was that 
night and he needed me to take him.” Linda also said Jason was a very caring person. That’s what led him to 
pursue a career in nursing. He was a licensed practical nurse, and worked for a time as a traveling nurse. After 
cutbacks and changes in the medical field left him without a job, he decided to change paths. Again looking 
for a career that would let him help people, Linda said, he went back to school to become a minister. Jim said 
he was never particularly close with his brother. When they were growing up, Jason was seldom found around 
the house. He described his younger brother as impatient and impulsive with a deep stubborn streak. He 
wants what he wants when he wants it,” Jim said.

And the future

It has been tough for Linda and Jim to come to terms with the fate that has befallen their family. Linda’s stint 
in the hospital meant she wasn’t able to take part in burying her husband and son. That was done simply and 
quietly at a cemetery she hasn’t yet been able to bring herself to visit. She’s been trying to keep herself busy, 
to keep her mind off of her now silent, empty house. A big chunk of her time and energy has been spent on 
cleaning out that house, saying she’s planning on moving into something smaller and more manageable.

“You can’t think,” she said. “If you try to think you’re going to make it worse. There’s nothing I can do about it. 
Sitting here crying isn’t going to help.” Jim said he’s glad his mother has been so resilient. For him, he said, the 
ordeal hasn’t seemed real. For most of it he was in Maryland, communicating by phone. He did drive to Penn-
sylvania a few days before his brother died, stopping at his parents’ home to pick up clothing for his mother.

“All she had at the hospital was her nightgown and house coat,” he said. Jim said he likely won’t feel the full 
weight of the loss of his father and brother until he’s able to gather once again with family. “It’s probably not 
going to hit me until I come back to Pennsylvania,” he said. “When we get together as a family for Thanksgiving 
or Christmas or something and they’re not there.” One emotion that Jim said he is feeling is anger. He’s mad at 
people who aren’t taking the pandemic seriously, at people who refuse to get vaccinated. He fumes at people 
who think the devastation of COVID won’t happen to them. “It can be us,” he said. “Every time I hear someone 
say something like that I want to go and smack them.”  Yet these people were murdered by CDC protocol. Rem-
desivir, or what ICU nurses call run-death-is-near, is a deadly drug and ventilators are worse. This is not 900,000 
Americans dead from Covid, this is 900,00 Americans murdered by protocol.
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How Artificial 
Intelligence Will 

Change Medicine
THE BIOMEDICAL WORLD IS AWASH IN DATA

We have terabytes of genomic information from 
mouse to human, troves of health metrics from clin-
ical trials, and reams of so-called real-world data 
from insurance companies and pharmacies. Using 
powerful computers, scientists have scrutinized 
this bounty with some fine results, but it has be-
come clear that we can learn much more with an 
assist from artificial intelligence. Over the next 
decade deep-learning neural networks will like-
ly transform how we look for patterns in data 
and how research is conducted and applied 
to human health. This special report explores 
the promise of this nascent revolution.

Right now the biggest bets are being placed in the realm of 
drug discovery (page S49). And for good reason. The average 
cost of bringing a new drug to market nearly doubled between 
2003 and 2013 to $2.6 billion, and because nine out of 10 fail in 
the final two phases of clinical trials, most of the money goes 
to waste. Every large pharma company is working with at least 
one AI-focused start-up to see if it can raise the return on invest-
ment. Machine-learning algorithms can sift through millions of 
compounds, narrowing the options for a particular drug target. 
Perhaps more exciting, AI systems—unconstrained by prevail-
ing theories and biases—can identify entirely new targets by 
spotting subtle differences at the level of tissues, cells, genes or 
proteins between, say, a healthy brain and one marked by Par-
kinson’s—differences that might elude or even mystify a human 
scientist.

That same sharp-eyed ability is also being deployed to interpret 
medical scans ( page S54 ). Some systems can already detect 
early signs of cancer that might be missed by a radiologist or see 
things that are simply beyond human capacity—such as assess-
ing cardiovascular risk from a retinal scan. The Food and Drug 
Administration is approving imaging algorithms at a rapid clip. 
Other AI applications lie a bit further down the road. Will the 
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Body –To-Head Transplant; A “Caputal” Crime? 
Examining The Corpus Of Ethical And Legal Issues

By Zaev D. Suskin1,2,3* and James J. Giordano2,3,4

Abstract

Neurosurgeon Sergio Canavero proposed the HEAVEN procedure – i.e. head anastomosis venture – several 
years ago, and has recently received approval from the relevant regulatory bodies to perform this body-head 
transplant (BHT) in China. The BHT procedure involves attaching the donor body (D) to the head of the recipi-
ent (R), and discarding the body of R and head of D. Canavero’s proposed procedure will be incredibly difficult 
from a medical standpoint. Aside from medical doubt, the BHT has been met with great resistance from many, 
if not most bio- and neuroethicists.

Given both the known challenges and unknown outcomes of HEAVEN, several important neuroethical and 
legal questions have emerged should Canavero be successful, including: (1) What are the implications for 
transplantology in the U.S., inclusive of issues of expense, distributive justice, organizational procedures, and 
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the cost(s) of novel insight(s)? (2) How do bioethical and neuroethical principles, and legal regulations of 
human subject research apply? (3) What are the legal consequences for Canavero (or any other surgeon) per-
forming a BHT? (4) What are the tentative implications for the metaphysical and legal identity of R should they 
survive post-BHT? These questions are analyzed, issues are identified, and several solutions are proposed in an 
attempt to re-configure HEAVEN into a safe, clinically effective, and thus (more) realistically viable procedure.
Notably, the permissibility of conducting the BHT in China fosters additional, important questions, focal to (1) 
whether Western ethics and professional norms be used to guide the BHT – or any neuroscientific research 
and its use - in non-Western countries, such as China; (2) if the models of responsible conduct of research are 
identical, similar, or applicable to the intent and conduct of research in China; and (3) what economic and 
political implications (for China and other countries) are fostered if/when such avant garde techniques are 
successful.

These questions are discussed as a further impetus to develop a globally applicable neuroethical framework 
that would enable both local articulation and cosmopolitan inquiry and oversight of those methods and ap-
proaches deemed problematic, if and when rendered in more international settings.

 “Success shall crown my endeavours. Wherefore not? Thus far I have gone, 
 tracing a secure way over the pathless seas... Why not ... proceed over 
 the untamed yet obedient element? What can stop the determined heart 
 and resolved will of man?”

   ~ Mary Shelley [1]

When Mary Wollencroft Shelly wrote these words in 1818, she had no idea that exactly 200 years in the fu- 
ture, her fictional Dr. Frankenstein’s endeavors would be so akin to what neurosurgeon Sergio Canavero views 
as the crowning culmination of his life’s work. Canavero has recently made headlines by planning to perform 
the first human body-to-head transplant (BHT) in China during the coming year. By definition, the BHT proce-
dure involves attaching the donor body (D) to the head of the recipient (R), and discarding the body of R and 
head of D. Canavero, who has now performed the procedure on two cadavers [2], likens himself to famous, 
fearless, and forward-thinking aeronautical pioneers, analogously and proverbially keeping his eyes on the 
stars. In this light, Canavero calls the procedure HEAVEN [3], i.e. the head anastomosis venture; and the opera-
tion is being viewed as exciting and inspiring, as well as with doubt, scorn and resistance.

Bioethicist Arthur Caplan, has called HEAVEN “rotten scientifically” and “fake news” that merits “contempt and 
condemnation.” [4] A recent issue of the American Journal of Bioethics - Neuroscience [5] was devoted in its 
entirety to addressing the procedure, and was rife with both scientific and ethical criticism. It is not surprising 
that like many (if not most) innovations that are ahead of their time, HEAVEN is being met with abundant 
skepticism. Historically, such negative criticism has been particularly vehement toward other new and often 
untried methods and procedures of transplantation. For example, when Richard Lawler performed the first 
kidney transplant in 1950, he was professionally shunned before ultimately achieving clinical success where 
others had failed [6]. Similarly, Christiaan Barnard, the surgeon who completed the first heart transplant, was 
told that what he was attempting was unnatural and impossible. His endeavors were also rewarded by even-
tual success.

The idea of a “head transplant” has been popularized as the stuff of fiction. In Greek mythology, the Minotaur 
(technically an accursed chimera) was composed of the body of a man and the head of a bull. In the film Mars 
Attacks! [7], head transplants were performed between aliens and humans. The much discussed film Get Out 
[8] centers around a neurosurgeon who performs “brain transplants.” While fictional accounts may be enter-
taining, BHTs have also been attempted in animal models, often with provocative results. In 1908, Alexis Carrel 
and Charles Claude Guthrie were able to preserve reflexes in a canine BHT; and during the 1970s, Robert White 

(who Canavero has claimed was an inspiration for his own work) performed BHT procedures on primates with 
some success. As recently as 2012, Xiaoping Ren (Canavero’s latest collaborator in the planned attempt to re-
alize the HEAVEN procedure at Harbin Medical University in China) was able to maintain blood supply to the 
brain in a BHT in mice that survived for 6 months post-operatively [9].

Canavero’s proposed procedure will be incredibly difficult: demanding that the recipient’s cerebral bloodflow 
be maintained in order to avoid imminent brain damage from hypoxia; requiring meticulous re-attachment 
of the spinal cord to preserve neurologic function important for both keeping autonomic functions of the 
body intact and for providing input to the brain, which many have argued is vital for what is referred to as 
“embodied consciousness;” and necessitating extensive and life-long immunosuppression to prevent trans-
plant rejection. While doubt and considerable caution may be warranted, why the resistance? Why is the term 
‘monster’, typically applied to Frankenstein’s creation, now being associated with the creator? The abundant 
ethical and legal questions are likely to provide an answer.

In the United States, transplant practices are governed by the United Network for Organ Sharing (UNOS) [10], 
an organization established by Congress in 1984 to effectively address the need for organs by maintaining 
donor databases, establishing waitlist and matching criteria, and monitoring methods used. In the past year, 
2853 trans- plants were performed, but over 115,000 people still await donor organs [11]. It has been estimat-
ed that a single donor could provide organs capable of treating eight recipients [11]. Given this ratio of trans-
plantable organs to patients affected, we could ask why R should receive the entire body of D if D’s organs can 
be justly distributed to save seven more lives? Current waitlist criteria do not specify the number of organs a 
recipient patient needs, and patients are put on each organ waitlist separately. But the viability and criteria for 
the use of several organ systems, such as that of a “whole body” transplant are not currently specified; are new 
waitlist criteria and definitions needed?

The costs of transplants can be exorbitant. For example, the average cost of a kidney transplant (i.e. the most 
common organ transplant) is $400,000 [12], whereas a single BHT would involve approximately 80 surgeons 
and has been estimated to incur costs of $10– 100 million [6]. Might not these resources be better spent on 
funding more transplants and/or developing synthetic organs to meet shortages? On the other hand, Canave-
ro’s procedure, even if not completely successful, could surely yield important information about neurological 
transplantation, the brain-body relationship, and perhaps even those ways that a brain might be maintained 
absent a body. Is such information worth the investment? And what if BHTs were privately funded? The Na-
tional Organ Transplant Act of 1984 prohibits the sale and purchase of organs [13], but there is new debate 
about the constraints that such laws may incur in light of increasing shortages of viable organs. Will BHTs add 
to, or mitigate such shortages? And, given the excessive cost of a BHT, will HEAVEN be just for the rich? Indeed, 
the costs of developing HEAVEN will be enormous and will likely require individual and institutional support. 
Should UNOS therefore examine the need to develop policies that will consider ‘body waitlists’ so as to ensure 
that availability/matching is not merely dependent on socioeconomic status?

If Canavero is to “pioneer a new way, explore unknown powers, and unfold to the world the deepest mysteries 
of creation,” [1] as he has claimed, UNOS will not provide the only oversight for his investigative operation. 
While no state or federal agency regulates new surgical procedures [14] (unlike the Federal Drug Administra-
tion’s authority to regulate novel drugs and medical devices), various laws, treatises, and institutional review 
boards oversee research conducted with human subjects. Concerns about the probity of research practices 
became paramount following the atrocities committed by scientists and physicians in Hitler’s Germany, and 
ultimately resulted in The Nuremberg Code [15] and the Universal Declaration of Human Rights [16]. The doc-
trines of the Belmont Report [17] regarding the ethical treatment of human subjects in biomedical research 
were codified into law by 45 CFR part 46 in 1978 [18]. The basic tenets require that research should be medical-
ly appropriate, have a reasonable chance of success, minimizes risks, and that adequate informed consent be 
obtained. Prior to engaging human trials, animal studies are typically undertaken; but such evidence regard-
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ing the benefits, burdens, and alternatives of a human BHT is still overwhelmingly lacking, making it difficult 
to follow on the heels of Carrell and Guthrie’s, and White’s research with animals’ heads.

This is why Canavero has relied heavily on the precepts of informed consent [19]. Similar to the constructs 
advanced in support of recent “right-to-try” legislation, Canavero believes that patients suffering life-threat-
ening bodily illnesses should be able to undergo the experimental surgery with minimal (albeit complete) 
information, including being informed about the unknowns. Should there be “socially imposed normative 
limits to rational consent?” [20]. Is “one man’s life or death... but a small price to pay for the acquirement of 
the knowledge [which we seek?]” [1]. Many argue that a caveat emptor approach to informed consent is in-
sufficient because the risks (e.g. of death or durable suffering beyond that of the pre-operative state) are too 
great, and the realization of the intended benefits (of the procedure actually working) are highly improbable, 
if not impossible. Therefore, perhaps a more pertinent question is whether a patient can consent to be killed. 
Common law maintains that consent is not typically a defense for homicide. But we believe R can authorize 
his own death for three reasons. First, R is not intending to die, but rather to be temporarily placed in a state 
in which there is cessation of bodily function and requiring total life support (similar to Barnard’s use of potas- 
sium in heart transplants). Second, exceptions exist; for example, voluntary euthanasia is currently illegal, but 
has moral standing and can incorporate medical procedures.

Third, inducing the cessation of bodily functions is procedurally required to attain the intended benefit of the 
BHT. But Canavero has made outlandish claims regarding the anticipated benefit of the BHT, including pre-
dicting a “90+ percent chance of success” [6] and promising that the patient will ability to walk and be able to 
engage intimate relations again.

Clearly, the BHT will not be permitted to be under- taken in the United States. But what if Canavero were to 
perform such a procedure in the U.S.? Would he face criminal charges? The HEAVEN protocol necessitates that 
R be “killed” (albeit and hopefully temporarily), as the Uniform Declaration of Death Act [21] defines death 
as the “irreversible cessation of circulatory and respiratory functions; or irreversible cessation of all functions 
of the entire brain, including the brainstem.” At the time of decapitation, perfusion to R’s head and D’s body 
would be maintained, but their hearts and brains would cease to function, respectively. As such, legal scholar 
Nita Farahany has stated that “it seems as if active euthanasia could be the most lenient characterization of a 
surgery involving decapitation... [or] could be viewed as intentional or reckless homicide...” [22]. However (and 
as partially acknowledged by Farahany), this characterization may be erroneous for several reasons. First, D is 
not being “killed” at all, having been declared (at least) brain-dead pre-operatively. Second, the organ/system 
cessation of R is purportedly temporary (again, as is common in other types of medical procedures), with 
death being an unintended and adverse outcome (again, commonly accepted in other medical procedures). 
Contrarily, some may attempt to defend and justify Canavero’s actions via the ‘Principle of Double Effect’ – a 
moral doctrine permitting an otherwise untenable action (and outcome) when achieved via a legitimate act. 
This doctrine has several key criteria: the action itself must be morally good or neutral; the bad effect must 
not be the means by which the good effect is achieved; the actor cannot intend the bad effect; and the bad 
effect must be proportionate to the good effect. This principle is typically instantiated in debates regarding 
the permissibility of abortion via hysterectomy, or in cases of terminal palliative sedation. However, it seems 
clear that the BHT would not satisfy all of these criteria: with the “bad effect” (i.e. temporary cessation of bodily 
function) being the intended means by which the “good effect” (i.e. completed transplant and restoration of 
bodily function) is achieved.

In any case, it is unclear what repercussions Canavero would face. Far more interesting are the consequences 
for the patient:“Who was I? What was I? Whence did I come? What was my destination?” [1] One can easily 
imagine R waking up, looking down at an unfamiliar body, and asking the same questions as Dr. Frankenstein’s 
fictional creation.

The most intriguing question regarding the BHT has been the identity of the person waking up – will they 
be R or have some embodied sense of being D? Or, perhaps, will they have a subjective experience of being 
something different? There have been longstanding discussions and debates about the nature of identity. 
For many, the question of “who am I?” is evolving and evasive. Neuroethicists and philosophers addressing 
the implications of the BHT have attempted to answer “who” R will be based on modern philosophical and 
neuro-cognitive theories of the “self.” [23–25] But until (or unless) R awakens and can relate the post-operative 
phenomenological experience of having a different body, this remains only speculation.

In order to query what a BHT “feels like,” the patient would need to not only live, but also retain consciousness, 
communicative ability, and memory of their prior embodied experience. While Canavero may not be worried 
about people remembering him, this is untrodden territory, and if the patient can’t remember who he or she 
is, we may never know what the preversus post-surgical experience is like in subjective terms. And R’s signifi-
cant memory loss must be carefully considered given the primary procedural risk of HEAVEN is brain hypoxia, 
with the hippocampus – the part of the brain responsible in large part for memory functions –most prone to 
anoxic injury. In which case, how do we identify our amnestic anybody?

While the law does not establish a concrete definition of identity, two methods are currently used – one phys- 
ical and one functional. Physically, DNA is commonly used in a host of identification practices, including in 
criminal evidence and in paternity testing. But DNA is non-definitive, as identical twins share 99.99% similari-
ty; this has already been problematic when identifying the culprit in the cases of a jewelry theft [26] and rape 
of a nine-year-old girl [27]. Moreover, problems arise as R’s head will have different DNA than his new body. 
Alix Rogers elegantly argues that the law has typically taken a functionally “neurocentric” view of identity [28]. 
Rogers uses the example of conjoined twins – two heads (viz. “caputs”) sharing the same body (viz. corpus) 
– to show that in such a case, the government still recognizes the existence of two people with distinct identi-
ties and rights to self-determination. Furthermore, commonly held views of personhood that rely on the abil-
ity to feel pain, including those used in debates about abortion, are also neuro-centric. And if neither of these 
views seem sufficient, perhaps R should simply be treated (legally) as the same person as before, consistent 
with other conceptualizations of identity in persons with memory disorders. The law already treats amnestic 
patients – those who do not retain past memories, cannot form new ones, and/or behave entirely differently 
following, for example, traumatic brain injury or contraction of a memory disorder – as the same person prior 
to amnesia (even if socially they may be treated distinctly).

Legal identification is vital because the implications, including citizenship, inheritances, and assets, extend 
to others – e.g. marriage, parenthood, debts, and wills. Therefore, two things need to occur. First, the legal 
system must establish a clear definition of identity. Second, until this is done, identity must be established 
prior to the BHT. At first glance, this would require: (1) that R must agree to preserve their prior legal identity 
(to account for old responsibilities and adopt new DNA); (2) that R cannot be held in any way accountable for 
civil, criminal, and contractual responsibilities of D (e.g. paternity); and (3) that D’s healthcare proxy and family 
must forgo all claims to D’s body.

Even if legal identity can be established, how will R incorporate a new body into the ‘old self?’ The patient may 
struggle, going through life “just not feeling like their self.” Similar concerns originally plagued surgeons per-
forming face and hand transplants. But evidence has shown that these transplant recipients actually feel more 
like themselves (i.e. renewing their pre-illness identity) and/or obtain a more complete sense of agency (i.e. 
regaining lost capacity) after the operation because they can engage public life without the stigma of their 
prior appearance (e.g. in the case of face transplantees), as well perform previously lost physical functions (e.g. 
in the case of limb transplantees) [29]. But receiving an entirely new body may be a very different experience. 
Canavero is not insensitive to these possibilities and issues, and has suggested that advancing certain tech-
nologies, such as the use of virtual reality, may allow R to incrementally adapt to the novelty of a forthcoming 
self in preparation for the BHT. To be sure, extensive pre- and post-transplant psychological counseling must 
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also be provided; a contingency that Canavero has, in fact, recognized and called for. However, it must be not-
ed that these assertions are rendered in the context of the U.S. legal system and reflect a Western perspective. 
Canavero intends – and has been authorized – to undertake the BHT in China – where culture, ethics, and 
law(s) differ not only from the U.S., but from neighboring Asian countries as well. The expanding neuroscien-
tific enterprise in China – perhaps the fastest growing share of the neuroscience market, predicted to reach 
$34.8 billion by 2024 [30] – as well as guidelines and policies that direct and govern research and medicine in 
China are in some ways distinct, and more lenient than those in the U.S., Europe and many other countries. 
Under such open regulatory statues, neuroscientific research, technological development, and their appli-
cation(s) in biomedicine may advance more freely and rapidly in an explicated “spirit of discovery.” Should 
Western ethics and professional norms be used to guide the BHT – or any neuroscientific research and use - in 
China? Imposing Western moral and professional ideologies on China may undermine the history, principles, 
values, and needs of the Chinese people, as well as hinder the scientific, technological, and economic devel-
opment of Chinese society [31].

But simple moral (and medical) relativism may also be untenable. The American Journal of Bioethics-Neurosci-
ence peer commentaries, and numerous BHT-‘themed’ articles and op-eds in the popular media have focused 
on the history of human rights’ violations in China and the lack of sufficient research delineating patient risks;. 
But in the main, such writings have generally failed to ask whether the models of responsible conduct of 
research, informed consent, and the neuroethical principles underlying their anayses are identical, similar, or 
applicable to the intent and conduct of research in China.

Consequences of performing the BHT in China extend beyond those of individual patient harm [31], and incur 
issues, questions, and problems of research- and medical-tourism. It will be important to consider the effect 
of a ‘brain-drain’ of scientists and physicians from more conservative countries who seek to opportunize pro-
fessional ethics and rules that are more permissive than those of their home countries. And what if Canavero’s 
endeavors are successful? Will will his scientific findings and neurosurgical capabilities instigate the viability 
of BHTs on a broadening scale? Answers to such questions have been made opaque by the scientific, medical, 
and ethical communities insufficiently appreciating the global inter-connectedness of (and repercussions for) 
their fields and humanity writ-large, focusing instead and somewhat more parochially on attempts to apply 
nation-specific and culturally narrow frameworks to globally relevant and influential issues. Such a stance may 
have far graver consequences than “missing the mark” (partially or entirely) – brain sciences and discoveries 
could be stagnated, beneficial patient outcomes proscribed (and adverse effects permitted), and a large num-
ber of inextricably connected communities could be ill-prepared to work together and interpret and manage 
the consequences of their and others’ work.

Perhaps, more of a ‘middle-ground’ or, rather a more globally applicable stance must be found for the pro-
fessional ethics informing international laws relevant to Canavero’s procedure (and other cutting edged, if 
not avant garde use of methods and tools). Previously, we have proposed a risk assessment and mitigation 
approach, and set of principles that could be utilized to leverage neuroethical analyses and guidance, which 
could be applicable to both local and global contexts [32–35]. 

By asserting “standards of objectivity sufficient for broadly justifying practical ethical positions” on the twen-
ty-first century world stage, such frameworks would allow Chinese culture, research, medicine, and patients to 
flourish, while permitting overseas oversight and inquiry into those methods and approaches that are prob-
lematic, if and when rendered in more international settings.

Conclusion

The capability and potential of current and emerging neuroscientific tools and techniques may well harken 
Shelley’s query, “With how many things are we on the brink of becoming acquainted, if cowardice or careless- 

ness did not restrain our inquiries?” [1]. Canavero’s endeavor to perform the first BHT is exciting, provocative, 
problematic, and evidently contentious. Given the current incentives for advancing the capabilities of neuro-
science and technology in medicine, his claims (and stated commitment) to lessen the burden of debilitating 
neurological disease should be seen as a “shot across the bow,” a portend of things to come. Thus, we believe 
that his claims, and the palette of emerging neuroscientific capabilities should be met with thorough consid-
eration, appropriate concern and acknowledgment of trajectories for (both positively and negatively valent) 
capitalization, and not simply condemnation or laissez faire concession. Indeed, it is equally important to 
heed – and avoid – carelessness. 

If Canavero and his enthusiasts do not want the development of a BHT to be decapitated, then deep and ap-
propriately prudent deliberations and measures must be taken now, and used to develop consistent metrics 
for if and when such a procedure can safely, and should (with probability of some genuine success) be at-
tempted. Such an agenda should insure that further animal studies are conducted and subject to peer review. 
And observation and scrutiny of any such work, and regard for its realistic translation to a human trial, should 
be encouraged, supported, and welcomed.

Canavero has been called a “cowboy”; and if that is a fitting title, it should demand a proverbial “white hat” 
atop a white lab coat. If the intent is to benefit patients, the process of informed consent must be undertaken 
with greater humility and utmost stringency. UNOS – which has claimed to recognize at least the meritable 
intent of a BHT – should be engaged to establish guidelines that direct and govern the type and extent of pre-
liminary research necessary to provide sufficient (or at least satisficing) “medically-based evidence” to trans-
late the procedure to human application. All in all, numerous medical, ethical, and legal steps must be taken 
globally before HEAVEN can be realized on earth. If and when such steps are taken, success will not just crown 
Canavero’s endeavors, but will propel – and sustain – the right and good use of neuroscience in what may be 
an inevitable, and we hope inspiring, march forward.

Abbreviations

     BHT: body-to-head transplant; 
     D: donor; 
     DNA: deoxyribonucleic acid; 
     R: recipient; 
     UNOS: United Network for Organ Sharing

Funding
 Supported by the European Union’s Horizon 2020 Research and Innovation Programme 
 Grant 720270 (JG); National Institutes of Health Award UL1TR001409 (JG), by the AEHS 
 Foundation Project Neuro-HOPE (JG), and by the Austin and Ann O’Malley Distinguished 
 Visiting Chair in Bioethics of Loyola Marymount University, CA (JG).

Authors’ contributions

ZS performed research, wrote the preliminary manuscript, and prepared the final manuscript. JG wrote con-
cluding sub-sections and edited the manuscript. Both authors read and approved the final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable



186 187

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims 
in published maps and institutional affiliations.

Author details

1. Harvard Medical School Center for Bioethics, 641 Huntington Avenue, Boston, MA 02115, USA. 
2. Georgetown University School of Medicine, 3900 Reservoir Road NW, Washington, DC 20057, USA. 
3. Neuroethics Studies Program, Pellegrino Center for Clinical Bioethics, Bldg. D, Rm 238, 
4000 Reservoir Road NW, Washington, DC 20057, USA. 
4. Departments of Neurology and Biochemistry, Georgetown University Medical Center, 3900 Reservoir Road 
NW, Washington, DC 20057, USA. Received: 4 July 2018 Accepted: 5 July 2018

References

1. Shelley MW. Frankenstein, or, the modern Prometheus: the 1818 text. 1st ed. New York: Oxford University Press; 
1994.
2. Feltman R. No, there has not been a successful human head transplant: and the whole story is extremely fishy. Pop 
Sci. 2017; https://www.popsci.com/ first-head-transplant-human-surgery. Accessed 24 May 2018
3. Canavero S. HEAVEN: the head anastomosis venture project outline for the first human head transplantation with 
spinal linkage (GEMINI). Surg Neurol Int. 2013;4(2):335. https://doi.org/10.4103/2152-7806.113444.
4. Caplan A. Promise of world’s first head transplant is truly fake news. Chicago Tribune 2017.
http://www.chicagotribune.com/news/opinion/ commentary/ct-perspec-head-transplant-ethics-1215-story.html 
Accessed 24 May 2018.
5. Wolpe PR (Editor). AJOB Neuroscience, 8(4). 2017;8(4). 
https://www. tandfonline.com/toc/uabn20/8/4?nav=tocList. Accessed 24 May 2018.
6. Kean S. The audacious plan to save this man’s life by transplanting his head: what would happen if it actually 
works?. The Atlantic 2016. 
https://www.theatlantic.com/magazine/archive/2016/09/the-audacious-plan-to-save-this-mans-life-by-trans-
planting-his-head/492755. 
Accessed 24 May 2018.
7. BT Mars Attacks!. Motion picture. Burton T, Franco L, producers. Los Angeles: Warner Bros.; 1996.
8. Peele J. Get out. Motion picture. Peele J, McKittrick S, Blum J, Hamm Jr. EH, producers. Los Angeles: Blumhouse 
Productions; 2017.
9. Lamba N, Holsgrove D, Broekman ML. The history of head transplantation: a review. Acta Neurochir. 
2016;158(12):2239–47.
10. United Network for Organ Sharing. UNOS. 2018. https://unos.org/ Accessed 22 Feb 2018.
11. United Network for Organ Sharing. UNOS Data 2018. https://unos.org/data. Accessed 22 Feb 2018.
12. Rapp N, Vandermey A. Here’s what every organ in the body would cost to transplant. Fortune 2017. 
http://fortune.com/2017/09/14/organ-transplant-cost. Accessed 24 May 2018.
13. National Organ Transplant Act. 1984. 
https://www.congress.gov/bill/98th-congress/senate-bill/2048. Accessed 24 May 2018.
14. Darrow JJ. Explaining the absence of surgical procedure regulation. Cornell J Law Public Policy. 2017;27(1):189–
206.
15. Beals WB, Sebring WB, Crawford JT. Permissible medical experiments. In: Trials of war criminals before the Nurem-

berg military tribunals under control council law no. 10, vol. 2. Washington, D.C.: U.S. Government Printing Office; 
1949. p. 181–2.
16. United Nation General Assembly. Universal declaration of human rights. 1948. https://doi.
org/10.1080/13642989808406748. Accessed 24 May 2018. 17. Department of Health. Education, and Welfare. The 
Belmont Report. 1979.
http://www.hhs.gov/ohrp/humansubjects/guidance/belmont.html. Accessed
24 May 2018.
18. Code of Federal Regulations. Title 45-Public Welfare-Section 46-Protection of
Human Subjects, 45CFR46. 
https://www.hhs.gov/ohrp/regulations-and-policy/regulations/45-cfr-46/index.html. Accessed 24 May 2018.
19. Ren X, Canavero S. HEAVEN in the making: between the rock (the academe)
and a hard case (a head transplant). AJOB Neuroscience. 2017;8(4):200–5. 20. DiSilvestro R, Choe-Smith C, Houk T, 
Ayala-Lopez S. The road to HEAVEN is paved with good intentions: transplanting heads, manipulating selves, and
reassigning genders. AJOB Neuroscience. 2017;8(4):223–5.
21. Uniform Determination of Death Act (1980). 
http://www.uniformlaws.org/shared/docs/determination%20of%20death/udda80.pdf
22. Farahany N. Can you legally consent to a head transplant?. The Washington Post 2016. 
https://www.washingtonpost.com/news/volokh-conspiracy/wp/2016/08/25/can-you-legally-consent-to-a-head-
transplant/?noredirect= on&utm_term=.acf6ffb5f76b. Accessed 24 May 2018.
23. Avvenuti G. Personal identity and head transplant: a psychological analysis. AJOB Neuroscience. 2017;8(4):232–4.
24. Pascalev A, Pascalev M, Giordano J. Head transplants, personal identity and Neuroethics. Neuroethics. 
2016;9(1):15–22.
25. Eberl JT. Whose head, which body? AJOB Neuroscience. 2017;8(4):221–3.
26. Himmelreich C. Despite DNA evidence, twins charged in heist go free. Time.
2009. http://content.time.com/time/world/article/0,8599,1887111,00.html.
Accessed 24 May 2018.
27. Cummins J. Rape trial riddled by identical DNA of suspects. NBC News 2005.
http://www.nbcnews.com/id/8084488/ns/us_news-crime_and_courts/t/rape-trial-riddled-
identical-dna-suspects/#.Wo-h1pPwZE5. Accessed 24 May 2018. 28. Rogers A. Who’s who in America – after a head 
transplant. Stanford Law
School Blogs, 2018. https://law.stanford.edu/2018/01/30/whos-who-in-
america-after-a-head-transplant. Accessed 24 May 2018.
29. Kiwanuka H, Bueno EM, Diaz-Siso JR, Sisk GC, Lehmann LS, Pomahac B.
Evolution of ethical debate on face transplantation. Plast Reconstr Surg.
2013;132(6):1558–68.
30. Zion Market Research. Global neuroscience market will reach USD 34,800
million by 2024: Zion Market Research. 2018. 
https://globenewswire.com/news-release/2018/04/16/1471900/0/en/Global-Neuroscience-Market-Will- Reach-
USD-34-800-million-by-2024-Zion-Market-Research.html. Accessed 24 May 2018.
31. Shook JR, Giordano J. Ethics transplants? Addressing the risks and benefits of guiding international biomedicine. 
AJOB Neuroscience. 2017;8(4):230–2.
32. Giordano J. Toward an operational neuroethical risk analysis and mitigation paradigm for emerging neurosci-
ence and technology (neuroS/T). Exp Neurol. 2017;287(4):492–5.
33. Giordano J. A preparatory neuroethical approach to assessing developments in neurotechnology. AMA J Ethics. 
2015;17(1):56–61.
34. Lanzilao E, Shook JR, Benedikter R, Giordano J. Advancing neuroscience on the 21st-century world stage: the 
need for and a proposed structure of an internationally relevant neuroethics. Ethics Biol Eng Med. 2013;4(3):211–29.
35. Shook JR, Giordano J. A principled and cosmopolitan neuroethics: considerations for international relevance. 
Philos Ethics Humanit Med. 2014; 9(1):1–13.

https://www.popsci.com/ first-head-transplant-human-surgery
https://doi.org/10.4103/2152-7806.113444
http://www.chicagotribune.com/news/opinion/ commentary/ct-perspec-head-transplant-ethics-1215-story.
https://www. tandfonline.com/toc/uabn20/8/4?nav=tocList
https://www.theatlantic.com/magazine/archive/2016/09/the-audacious-plan-to-save-this-mans-life-by-tr
https://www.theatlantic.com/magazine/archive/2016/09/the-audacious-plan-to-save-this-mans-life-by-tr
http://fortune.com/2017/09/14/organ-transplant-cost
https://www.congress.gov/bill/98th-congress/senate-bill/2048
http://www.hhs.gov/ohrp/humansubjects/guidance/belmont.html
https://www.hhs.gov/ohrp/regulations-and-policy/regulations/45-cfr-46/index.html
http://www.uniformlaws.org/shared/docs/determination%20of%20death/udda80.pdf
https://www.washingtonpost.com/news/volokh-conspiracy/wp/2016/08/25/can-you-legally-consent-to-a-hea
https://www.washingtonpost.com/news/volokh-conspiracy/wp/2016/08/25/can-you-legally-consent-to-a-hea
http://content.time.com/time/world/article/0,8599,1887111,00.html
https://globenewswire.com/news-release/2018/04/16/1471900/0/en/Global-Neuroscience-Market-Will- Reac
https://globenewswire.com/news-release/2018/04/16/1471900/0/en/Global-Neuroscience-Market-Will- Reac


188 189

DARPA Projects 
That Make Science Fiction Seem Like 

Rube Goldberg On Steroids
How To Waste Taxpayer Money For Fun & Profit

September 4th, 2020

The agency responsible for the internet, GPS and stealth aircraft has produced a whole lot of weird in the 62 
years since its foundation. And this, believe me, is a very short list.

For every one of the Defense Advanced Research Projects Agency’s wild successes, there seem to be a pleth-
ora of wild failures – projects like mechanical elephants or telepathy research. What makes DARPA so unique 
is its ability to go outside the red tape of bureaucracy to innovate. DARPA isn’t subject to the same acquisition 
rules as other agencies, which means it has fewer restrictions on the scientists and innovators it can hire and 
the salaries it can offer. The agency also has fewer financial limitations, enabling it to invest in longshot proj-
ects with the hopes they’ll pay off – they’re basically the military’s innovative venture capitalists.

Here are some of the more interesting projects to come out of DARPA’s “high-risk, high-reward” environment.

1. Plant-eating robots

Perhaps the most aptly named project on this list, the Energy Autonomous Tactical Robot program sought 
to create robots that could feed off plants just as animals do. EATR would have enabled robots to remain in 
surveillance or defensive positions without resupply much longer than humans or robots with more limited 
power sources.

“We completely understand the public’s concern about futuristic robots feeding on the human population, 
but that is not our mission,” Cyclone Power Technologies CEO Harry Schoell said in a press release.

Before the project stopped development in 2015, its engineers estimated that EATR would be able to travel 
100 miles for every 150 pounds of biomass consumed.

2. Houses that repair themselves

Imagine soldiers fashioning buildings and fortifications out of lightweight scaffolds instead of plywood, two-
by-fours, and heavy sandbags. Then, those scaffolds quickly begin to fill in with durable material all on their 
own. And when that material is damaged, it grows right back to where it was.

That’s the goal of DARPA’s Engineering Living Materials program – to create building materials that can be 
grown where needed and repair themselves when damaged. As researchers make progress with 3D printed 
organs and tissues, DARPA hopes to use similar technologies to create hybrid materials that can shape and 
support the growth of engineered cells.

“Instead of shipping finished materials, we can ship precursors and rapidly grow them on site using local re-
sources. And, since the materials will be alive, they will be able to respond to changes in their environment 
and heal themselves in response to damage,” project manager Justin Gallivan said.

3. Lab-grown blood

Blood pharming is the process of creating red blood cells from cell sources in a lab rather than inside a human 
body. DARPA’s Blood Pharming program was projected to increase the efficiency of production and lower the 
high costs associated with growing red blood cells.

If completely successful, the program would have greatly increased access to transfusable blood for soldiers 
and hospitals around the world and reduced the risk of disease transmission during a transfusion.

The program was successful in decreasing the cost of synthetic blood from over $90,000 down to under $5,000 
per unit, a 2013 press release stated, but new information has not been released since, and the program was 
not listed in recent budget documents.

4. Cyborg insects

Unmanned Aerial Vehicles may be all the rage, but they’re clunky and require people to design and assemble 
every piece. What if there were a way to piggyback sensors on flying creatures for free?

DARPA’s spy bugs were part of a 2006 project that wanted to implant transmitters in insects to use them for 
surveillance. The Hybrid Insect Micro-Electro-Mechanical Systems program was run by teams from the Univer-
sity of Michigan and Cornell University.

Within a few years, researchers had developed interfaces capable of controlling insects’ actions. And if plain 
old spy bugs weren’t wild enough, the insects eventually received nuclear power as well.

In 2009, Cornell engineers revealed a prototype of a radioactively-powered transmitter for the cyborg insects. 
Nickle-23 isotopes would provide ample power to the sensors and transmitters the bugs might carry while 
remaining harmless to humans.

5. Brain implants for PTSD

DARPA doesn’t just focus on cool gadgets for fighting wars. The agency also funds research on solutions for 
the negative effects war can have on soldiers.

The Systems-Based Neurotechnology for Emerging Therapies program is tasked with creating “an implanted, 
closed-loop diagnostic and therapeutic system for treating, and possibly even curing, neuropsychiatric ill-
ness,” according to a DARPA press release.

Basically, the program wants to make a brain implant that will help soldiers struggling with PTSD, traumatic 
brain injuries, anxiety, substance abuse, and more.

Because of the ramifications of such a device, SUBNETS has special ethics experts to help them create a safe 
piece of neurotechnology.

6. Robotic infantry mules

Heavy lifting is one of the largest challenges affecting troops’ health and performance. Recognizing the affect 
the weight of soldiers’ loads can have on them, DARPA began working with robotics company Boston Dynam-
ics to create the Legged Squad Support System.
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Capable of carrying 400 pounds, the LS3 is intended to deploy with an infantry 
squad. DARPA’s website states the program’s goal as “to develop a robot that will 
go through the same terrain the squad goes through without hindering the 
squad’s mission.”

7. Nuke-propelled spaceship

DARPA also invests in researching space travel. Project Orion is a program 
from 1958 intended to research a new means of spaceship propulsion. 
This hypothetical model of propulsion relied on nuclear bomb detona-
tions to power a craft forward and was supposedly capable of hitting 
astonishing speeds.

However, DARPA officials were worried about nuclear fallout, and when 
the Partial Test Ban Treaty of 1963 outlawed detonations of nuclear 
weapons in outer space, the project was dropped.

8. Mechanical elephants

In the 1960s, DARPA began researching vehicles that would enable 
troops and equipment to move more freely in the dense terrain of Viet-
nam.

Following the footsteps of Hannibal before them, DARPA researchers 
decided that elephants could be the right tool for the job. They began 
one of the most infamous projects in DARPA history: the quest for a me-
chanical elephant. The end result would be capable of transporting heavy 
loads with servo-actuated legs.

When the director of DARPA heard of the project, he immediately shut it 
down, hoping that Congress wouldn’t hear of it and cut the agency’s funding, 
according to New Scientist. 



192 193

International Journal of Vaccines and Vaccination
Volume 4 Issue 1 - 2017

Corresponding author: Dr. Antonietta Gatti, National Council of Research of Italy
c/o Nanodiagnostics Via E. Fermi, 1/L, 41057 San Vito (MO), Italy, Tel: 059798778

New Quality-Control Investigations On Vaccines: 
Micro- And Nanocontamination

Vaccines are being under investigation for the possible side effects they can cause. In order to supply new 
information, an electron-microscopy investigation method was applied to the study of vaccines, aimed at 
verifying the presence of solid contaminants by means of an Environmental Scanning Electron Microscope 
equipped with an X-ray microprobe. The results of this new investigation show the presence of micro- and 
nanosized particulate matter composed of inorganic elements in vaccines’ samples which is not declared 
among the components and whose unduly presence is, for the time being, inexplicable. A considerable part of 
those particulate contaminants have already been verified in other matrices and reported in literature as non 
biodegradable and non biocompatible. The evidence collected is suggestive of some hypotheses correlated 
to diseases that are mentioned and briefly discussed. Vaccines are one of the most notable inventions meant 
to protect people from infectious diseases. The practice of variolation is century-old and is mentioned in Chi-
nese and Indian documents dated around 1000 A.D. Over time, variolation has been replaced by vaccination, 
vaccines have been enhanced as to technology, and the vaccination practice is now standardized worldwide.

Recently, with the worldwide-adopted vaccines against Human Papillomavirus (HPV), the debate was reawak-
en due to some adverse effects reported by some young subjects.

Side effects have always been reported but in the latest years it seems that they have increased in number 
and seriousness, particularly in children as the American Academy of pediatrics reports [1,2]. For instance, the 

diphtheria-tetanus-pertussis (DTaP) vaccine was linked to cases of sudden infant death syndrome (SIDS) [3]; 
measles-mumps-rubella vaccine with autism [4,5]; multiple immunizations with immune disorders [6]; hepa-
titis B vaccines with multiple sclerosis, etc.

Specific studies communicated the existence of symptoms related to never-described-before syndromes de-
veloped after the vaccine was administered. For instance, Complex Regional Pain Syndrome (CRPS), Postural 
Orthostatic Tachycardia Syndrome (POTS), and Chronic Fatigue Syndrome (CFS) [13]. The side- effects that can 
arise within a relatively short time can be local or systemic.

The notice of Tripedia DTaP by Sanofi Pasteur reports “Adverse events reported during post-approval use of 
Tripedia vaccine include idiopathic thrombocytopenic purpura, SIDS, anaphylactic reaction, cellulitis, autism, 
convulsion/grand mal convulsion, encephalopathia, hypotonia, neuropathy, somnolence and apnea”. The ep-
idemiological studies carried out did not show a clear evidence of those associations, even if in 2011 the 
National Academy of Medicine (formerly, IOM) admitted: “Vaccines are not free from side effects, or adverse 
effects”[7]. Pain at the site of injection, swelling and uncontrollable movement of the hands (though this 
last symptom can also be considered systemic) are described. Among the systemic effects, fever, headache, 
irritability, epileptic seizures, temporary speech loss, lower limbs dysaesthesia and paresis, hot flashes, sleep 
disorders, hypersensitivity reactions, muscle pain, recurrent syncope,constanthunger,significantgaitimpair-
ment,incapacity to maintain the orthostatic posture are reported [14].

Specific researches on components of the vaccines like adjuvants (in most instances, Aluminum salts) are al-
ready indicated as possible responsible of neurological symptoms [8-10] and in some cases, in-vivo tests and 
epidemiological studies demonstrated a possible correlation with neurological diseases [10,11]. Neurological 
damages induced in patients under hemodialysis treated with water containing Aluminum are reported in 
literature (12).

ALL VACCINES ARE CONTAMINATED AND THE MANUFACTURING PROCESS 
MAKES IT IMPOSSIBLE TO MANUFACTURE UNCONTAMINATED VACCINES

Recently, with the worldwide-adopted vaccines against Human Papillomavirus (HPV), the debate was reawak-
en due to some adverse effects reported by some young subjects.  Side effects have always been reported but 
in the latest years it seems that they have increased in number and seriousness, particularly in children as the 
American Academy of pediatrics reports [1,2]. For instance, the diphtheria-tetanus-pertussis (DTaP) vaccine 
was linked to cases of sudden infant death syndrome (SIDS) [3]; measles-mumps-rubella vaccine with autism 
[4,5]; multiple immunizations with immune disorders [6]; hepatitis B vaccines with multiple sclerosis, etc. 

Specific studies communicated the existence of symptoms related to never-described-before syndromes de-
veloped after the vaccine was administered. For instance, Complex Regional Pain Syndrome (CRPS), Postural 
Orthostatic Tachycardia Syndrome (POTS), and Chronic Fatigue Syndrome (CFS) [13]. The side- effects that can 
arise within a relatively short time can be local or systemic. 

The notice of Tripedia DTaP by Sanofi Pasteur reports “Adverse events reported during post-approval use of 
Tripedia vaccine include idiopathic thrombocytopenic purpura, SIDS, anaphylactic reaction, cellulitis, autism, 
convulsion/grand mal convulsion, encephalopathia, hypotonia, neuropathy, somnolence and apnea”. The ep-
idemiological studies carried out did not show a clear evidence of those associations, even if in 2011 the 
National Academy of Medicine (formerly, IOM) admitted: “Vaccines are not free from side effects, or adverse 
effects”[7].  Pain at the site of injection, swelling and uncontrollable movement of the hands (though this last 
symptom can also be considered systemic) are described. Among the systemic effects, fever, headache, irrita-
bility, epileptic seizures, temporary speech loss, lower limbs dysaesthesia and paresis, hot flashes, sleep disor-
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ders, hypersensitivity reactions, muscle pain, recurrent syncope, constant hunger, significant gait impairment, 
incapacity to maintain the orthostatic posture are reported [14].  It is a matter of fact that every day millions 
of vaccine doses are administered and nothing notable happens, but it is also irrefutable that, regardless of 
the amount of side effects that are not recorded and the percentage of which remains in fact unknown, in a 
limited number cases something wrong occurs. No satisfactory explanation or, in many cases, no explanation 
at all has been given and it seems that those adverse effects happen on a random and stochastic basis. Those 
situations induced us to verify the safety of vaccines from a point of view which was never adopted before: 
not a biological, but a physical approach. So, we developed a new analysis method based on the use of a Field 
Emission Gun Environmental Scanning Electron Microscope investigations to detect possible physical con-
tamination in those products. 44 types of vaccines coming from 2 countries (Italy and France) were analyzed. 
Table 1 groups them in terms of name, brand and purpose. Some vaccines, in fact a minority, are meant to deal 
with a single bacterium or virus, while others are multi-valent. The list of vaccines we analyzed may contain 
repeated names, because we considered different batches and years of production of the same vaccine: the 
ones against influenza in particular. A drop of about 20 microliter of vaccine is released from the syringe on a 

25-mm-diameter cellulose filter (Millipore, USA), inside a flow cabinet. The filter is then deposited on an Alu-
minum stub covered with an adhesive carbon disc. The sample is immediately put inside a clean box in order 
to avoid any contamination and the box is re-opened only for the sample to be inserted inside the FEG-ESEM 
chamber. We selected that particular type of microscope as it allows to analyze watery and oily samples in low 
vacuum (from 10 to 130 Pa) at a high sensitivity. The study was aimed at verifying a possible physical contam-
ination. To do that, we performed a new kind of investigation based on observations under a Field Emission 
Gun Environmental Electron Scanning Microscope (FEG-ESEM, Quanta 200, FEI, The Netherlands) equipped 
with the X-ray microprobe of an Energy Dispersive Spectroscope (EDS, EDAX, Mahwah, NJ, USA) to detect the 
possible presence of inorganic, particulate contaminants and identify their chemical composition.
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When the water and saline the vaccine contains are evapo-
rated, the biological/physical components emerge on the 
filter and it is then possible to observe them. This type of 
microscope (low-vacuum observations) prevents the pos-
sible sample contamination and the creation of artifacts. 
The observations are made with different sensors (SE: 
secondary-electron sensor and BSE: backscattered-elec-
tron sensor), and are performed at a pressure of 8.9 e-1 
mbar, at energies ranging from 10 to 30kV to detect the 
particulate matter’s size, morphology and its elemental 
composition. The method identifies clearly inorganic bod-
ies with a higher atomic density (looking whiter) than the 
biological substrate. So, organic entities are visible and 
easy to distinguish from inorganic ones. The method can-
not distinguish between proteins and organic adjuvants 
(e.g. squalene, glutamate, proteins, etc.) or viruses, bacte-
ria, bacteria’s DNA, endo-toxins and bacteria’s waste, but 
their comparatively low atomic density allows us to iden-
tify these entities as organic matter. In some vaccines, the 
organic matter contains white-looking debris named ag-
gregates, while a high concentration or inorganic debris is 
called a cluster.

Single inorganic particles or organic-inorganic aggregates 
are identified, evaluated and counted. The counting pro-
cedure is repeated three times by three different opera-
tors, with an error lower than 10%. When a layer of salts 
(Sodium chloride or Aluminum) is detected, we record the 
situation but we do not do body count.

The investigations verified the physical-chemical compo-
sition of the vaccines considered according to the inor-
ganic component as declared by the Producer. In detail, 
we verified the presence of saline and Aluminum salts, but 
further presence of micro-, sub- micro- and nanosized, in-
organic, foreign bodies (ranging from 100nm to about ten 
microns) was identified in all cases, whose presence was 
not declared in the leaflets delivered in the package of the 
product (Table 2).
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Figure 1a shows a layer of crystals of Sodium Chloride (NaCl) embedding salts of Aluminum Phosphate (AIPO4) 
in a drop of  Gardasil (anti-HPV vaccine by Merck) as the EDS spectrum (Figure 1b) shows. Saline is the fluid 
base to any vaccine preparation and Aluminum salts or Aluminum hydroxide [Al(OH) ] are the
adjuvants which are usually added.

Looking at the area outside these precipitates but inside the liquid drop, we identified other things: single 
particles, clusters of particles and aggregates (organic-inorganic composites) that are due to an interaction of 
the inorganic particulate matter with the organic part of the vaccine.

Figure 2a-2f shows the different typology of entities identified in the vaccines (Repevax, Prevenar and Garda-
sil); single particles, cluster of micro- and nanoparticles (<100nm) and aggregates with their EDS spectra (Fig-
ure 2d-2f ). The images (Figure 2a & 2d) show debris of Aluminum, Silicon, Magnesium and Titanium; of Iron, 
Chromium, Silicon and Calcium particles (Figure 2b & 2e) arranged in a cluster, and Aluminum-Copper debris 
(Figure 2c and 2f ) in an aggregate.

As can be seen, the particles are surrounded and embedded in a biological substrate. In all the samples ana-
lyzed, we identified particles containing: Lead (Typhym, Cervarix, Agrippal S1, Meningitec, Gardasil) or stain-
less steel (Mencevax, Infarix Hexa, Cervarix. Anatetall, Focetria, Agrippal S1, Menveo, Prevenar 13, Meningitec, 
Vaxigrip,  Stamaril Pasteur, Repevax and MMRVaxPro).
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Figure 3a-3d show particles of Tungsten identified in drops of Prevenar and Infarix (Aluminum, Tungsten, Cal-
cium chloride). 

Figure 4a-4d present singular debris found in Repevax (Silicon, Gold, Silver) and Gardasil (Zirconium). 

Some metallic particles made of Tungsten or stainless steel were also identified. Other particles containing 
Zircon ium, Hafnium, Strontium and Aluminum (Vivotif, Meningetec); Tungsten, Nickel, Iron (Priorix, Meninge-
tec); Antimony (Menjugate kit); Chromium (Meningetec); Gold or Gold, Zinc (Infarix Hexa, Repevax), or Plati-
num, Silver, Bismuth, Iron, Chromium (MMRvaxPro) or Lead,Bismuth (Gardasil) or Cerium (Agrippal S1) were 
also found. The only Tungsten appears in 8/44 vaccines, while Chromium (alone or in alloy with Iron and Nick-
el) in 25/44. The investigations revealed that some particles are embedded in a biological substrate, probably 
proteins, endo-toxins and residues of bacteria. As soon as a particle comes in contact with proteic fluids, a 
nano-bio-interaction [6] occurs and a “protein corona” is formed [7-10]. The nano-bio-interaction generates a 
bigger-sized compound that is not biodegradable and can induce adverse effects since it is not recognized as 
self by the body.

Figure 5a-5f show examples of these nano-bio-interactions.

Aggregates can be seen (stable composite entities) containing particles of Lead in Meningitec, (Figure 5a & 
5b) of stainless steel (Iron, Chromium and Nickel, Figure 5c & 5d) and of Copper, Zinc and Lead in Cervarix 
(Figure 5e & 5f ). Similar aggregates, though in different situations (patients suffering from leukemia or cryo-
globulinemia), have already been described in literature.
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DISCUSSION

The quantity of foreign bodies detected and, in some cases, their unusual chemical compositions baffled 
us. The inorganic particles identified are neither biocompatible nor biodegradable, that means that they are 
biopersistent and can induce effects that can become evident either immediately close to injection time or 
after a certain time from administration. It is important to remember that particles (crystals and not mole-
cules) are bodies foreign to the organism and they behave as such. More in particular, their toxicity is in some 
respects different from that of the chemical elements composing them, adding to that toxicity which, in any 
case, is still there, that typical of foreign bodies. For that reason, they induce an inflammatory reaction.

After being injected, those microparticles, nanoparticles and aggregates can stay around the injection site 
forming swellings and granulomas [17]. But they can also be carried by the blood circulation, escaping any 
attempt to guess what will be their final destination. We believe that in many cases they get distributed 
throughout the body without causing any visible reaction, but it is also likely that, in some circumstances, they 
reach some organ, none excluded and including the microbiota, in a fair quantity. As happens with all foreign 
bodies, particularly that small, they induce an inflammatory reaction that is chronic because most of those 
particles cannot be degraded. Furthermore, the protein-corona effect (due to a nano-bio-interaction [18]) can 
produce organic/inorganic composite particles capable of stimulating the immune system in an undesirable 
way [19-22]. It is impossible not to add that particles the size often observed in vaccines can enter cell nuclei 
and interact with the DNA [23].

In some cases, e.g. as occurs with Iron and some Iron alloys, Given the contaminations we observed in all sam-
ples of they can corrode and the corrosion products exert a toxicity human-use vaccines, adverse effects after 
the injection of those affecting the tissues [24-26]. 

The detection of presence of Aluminum and NaCl salts is obvious as they are substances used by the Produc-
ers and declared as components, but other materials are not supposed to be in the vaccine or in any other in-
jectable drug, at that, and, in any case, Aluminum has already been linked with neurological diseases [27-29].

Given the contaminations we observed in all samples of human-use vaccines, adverse effects after the injec-
tion of those vaccines are possible and credible and have the character of randomness, since they depend on 
where the contaminants are carried by the blood circulation. It is only obvious that similar quantities of these 
foreign bodies can have a more serious impact on very small organisms like those of children. Their presence 
in the muscles, due an extravasation from the blood, could heavily impair the muscle functionality [30,31].
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We come across particles with chemical compositions, similar to those found in the vaccines we analyzed, 
when we study cases of environmental contamination caused by different pollution sources. In most circum-
stances, the combinations detected are very odd as they have no technical use, cannot be found in any material 
handbook and look like the result of the random formation occurring, for example, when waste is burnt. In any 
case, whatever their origin, they should not be present in any injectable medicament, let alone in vaccines, 
more in particular those meant for infants. Other forms of so-far unknown contaminations have recently been 
observed and, in any case, vaccines contain components that could themselves be the cause of adverse effects. 
It is a well-known fact in toxicology that contaminants exert a mutual, synergic effect, and as the number of 
contaminants increases, the effects grow less and less predictable. The more so when some substances are un-
known. As a matter of fact, no exhaustive and reliable official data exist on the side-effects induced by vaccines. 
The episodic evidence reported by people allegedly damaged by vaccines is twofold: some say the damage 
occurred and became visible within a few hours from administration, and some maintain that it was a matter 
of some weeks. Though we have no indisputable evidence as to the reliability of those attestations, we can put 
forward a hypothesis to explain the different phenomena. In the former case, the pollutants contained in the 
drug have reached the brain and, depending on the anatomical site interested, have induced a reaction. If that 
is the case, the whole phenomenon is very rapid. In the latter circumstance, the pollutants reached the micro-
biota, thus interfering with the production of enzymes necessary to carry out neurological functions [32-35]. 
That possibility takes time, as it involves the production of chemical compounds in a sufficient quantity, and an 
elapse of some weeks between injection and clinical evidence is reasonable. Of course, ours is no more than a 
hypothesis open to discussion and in need of proof, hoping that a chance of further investigation is allowed.

CONCLUSION

The analyses carried out show that in all samples checked vaccines contain non biocompatible and bio-per-
sistent foreign bodies which are not declared by the Producers, against which the body reacts in any case. This 
new investigation represents a new quality control that can be adopted to assess the safety of a vaccine. Our 
hypothesis is that this contamination is unintentional, since it is probably due to polluted components or pro-
cedures of industrial processes (e.g. filtrations) used to produce vaccines, not investigated and not detected 
by the Producers. If our hypothesis is actually the case, a close inspection of the working places and the full 
knowledge of the whole procedure of vaccine preparation would probably allow to eliminate the problem. 
A further purification of the vaccines could improve their quality and could probably decrease the number 
and seriousness of the adverse incidental effects. The Authors are indebted to Dr. Federico Capitani, Dr. Laura 
Valentini and Mrs. Lavinia Nitu for their technical assistance. The opinions and conclusions are not necessarily 
those of the institution.
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INTRODUCTION

Vaginoplasty is the surgical construction of a va- gina performed in biological women with congen- ital or 
acquired absence of a functional vagina (eg, Mayer-Rokitansky-Kuster-Hauser syndrome and in complete an-
drogen insensitivity syndrome), pel- vic tumors or trauma, and in trans women. The incidence of trans women 
is still increasing and is estimated at 1 in 50,000.1–3.

The absence of a functional vagina reduces the quality of life and psychological well-being in these wom-
en.4,5 Both could be improved by performing a vaginoplasty in selected patients.6 As affirmed by Karim and 
colleagues,7 the goal of gender confirm- ing surgery is to create a perineogenital complex as feminine in ap-
pearance and function as possible, and free of poorly healed areas, scars, and neu- romas. The urethra should 
be shortened in such a way that the direction of the urinary stream is down- ward in the sitting position and 
it should be free of stenosis or fistulas. The neovagina should, ideally, be lined with moist, elastic, and hairless 
epithelium. Its depth should be at least 10 cm and its diameter 30 mm. The sensation should be sufficient to 
pro- vide satisfactory erogenous stimulus during sexual intercourse. Ideally, all these requirements should 
be met without major surgical intervention necessi- tating long and distressful postoperative treatment, and 
addressing them should not create new lesions or donor area malfunction.

SURGICAL TECHNIQUE

The major steps in a classic vaginoplasty 
are an orchiectomy (if not previously per-
formed), amputation of the penis, creation 
of the neovaginal cavity, the lining of this 
cavity, reconstruction of a urethral meatus, 
and, finally, construction of the labia and 
clitoris. To obtain a functional and aes-
thetic outcome, most authors advise to 
construct a wide and deep vaginal cavity, 
to perform a near-complete resection of 
the corpus spongiosum, an eversion of the 
urethral mucosa and the construction of 
clitoris/clitoral prepuce, labia minora/ ma-
jora. Several refinements of vaginoplasty 
(mostly using the inverted penile-scrotal 
skin flap technique in combination with 
skin grafts) have been described.5,8 

These include preoperative epilation of 
the area at the base of the penis and pos-
terior scrotum, preoperative bowel prepa-
ration, the use of a drape with a rectal con-
dom, blunt dissection of the vaginal cavity, 
and the use of double silicone prosthesis 
to create and maintain a vaginal cavity 
of adequate dimension. Although some 
surgeons perform a sharp dissection to 
create a vaginal cavity9,10 or use Hegar 
sounds dilation,11,12 we think that better 
functional and aesthetic results can be ob-
tained with blunt dissection.

Large intestine

For vaginoplasty with a large intestinal segment, the sigmoid is most commonly the first choice. Sigmoid ar-
teries or the superior rectal arteries are used to provide blood flow to the sigmoid segments.10,25,26,28,33–35 
(1) Anatomically, the sigmoid colon is closest to the perineum and its diameter is sufficient for vaginoplasty 
without reconfiguration. (2) The texture and appearance are similar to a natural vagina.14,43 (3) Contrac-ions 
of the rectosigmoid vaginoplasty are rare. (4) The maintenance of vaginal width and depth without long-term 
vaginal stent is possible. (5) Sexual intercourse is facilitate by spontaneous mucus production.13,43 (6) Finally, 
the avoidance of malodor, which is more frequently seen with the use of skin grafts, is important.
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Clitorolabioplasty (Vulvoplasty)

Like in the inverted penile skin technique it is imperative to create labia majora and minora, a clitoris, and a 
clitoral hood to achieve the physio- logic and aesthetic equivalent of female external genitalia. The creation of 
the labia majora and the entrance of the vagina depends on the use of a penile flap, either alone or in combi-
nation with the scrotal flap. The aim is to avoid visibility of the intestinal mucosa. A common secondary correc-
tion is symmetrization of the labia majora and sometimes a commisuroplasty with re- creation of the anterior 
commissure covering the neoclitoris.5,49 Also, in secondary procedures with a pedicled intestinal transfer, it 
is possible to preserve some skin at the vaginal entrance.

Little has been written specifically about the labia minora. Perovic and colleagues50 described using the base 
of the penile skin to form the labia minora, which are then sutured to the deepithe- lialized area of the neocli-
toris. Thus, the neoclito- ris is hooded with labia minora. We have used penile foreskin (in continuity with the 
glans flap for clitoral reconstruction, discussed elsewhere in this article) to construct the labia minora and the 
clitoral hood.

The first person to describe the construction of a neoclitoris was Brown in 1976. At present, most surgeons 
performing a clitoroplasty in transsexual patients use the dorsal portion of the glans penis in a horseshoe or 
W-pattern with the dorsal neuro- vascular pedicle.5,51–53 Dissection of the pedicle can be performed in a 

plane just above the tunica albuginea of the corpora 
cavernosa, or in a plane just posterior to this tunica. 
The latter is a more rapid dissection, but may result 
in a bulky pedicle and thus an elevated mons pubis.

The clitoral hood and the labia minora can be con-
structed using a thin inner layer of penile fore- skin, 
which is harvested in continuity with the glans flap. 
This is the only manner in which the very delicate fea-
tures of the anterior commissure of the vulva, where 
the clitoris is located and where the labia minora start 
from the clitoral hood, can be reconstructed in a nat-
ural way (Figs. 7–9). The neoclitoris has the ability to 
swell and cause a climax on erogenous stimulation. 
To achieve swelling of the labia minora as well, we 
have designed an extended clitoroplasty in which 2 
lateral extensions of the glans penis are placed in the 
base of the labia minora (Opsomer D, Gast KM, Ra-
maut L, et al, unpublished data, 2018). Anatomically, 
this extended neoclitoris mimics better the female 
clitoral apparatus. The ex- tensions simulate the fe-
male corpora cavernosa;

Complications of Pedicled 
Intestinal Transfer

Although the surgical techniques for vaginoplasty 
have evolved and improved significantly, patients 
have to be informed that both medical and surgical 

treatments are rarely perfect and that complica- tions 
can always occur, even in the best hands. Revision surgery can sometimes be required to optimize aesthet-
ic results. Based on retrospective studies, intestinal vaginoplasty seems to be asso- ciated with a low rate 
of adverse events.15,19 Bouman and colleagues37 performed a review of the literature focusing on clinical 
outcomes of intestinal vaginoplasty including 21 studies. The prevalence and severity of procedure-related 
com- plications were low. 

Diversion colitis (inflammation

Fig. 8. Long-term result of vaginoclitoroplasty, that occurs in the bypassed colonic tissue related to diversion 
of the fecal stream), was very rare. Se- vere complications were incidental and included ne- crosis of the in-
testinal segment, necrotizing fasciitis, bilateral lower extremity compartment syndrome, an intraluminal ab-
scess, and intestinal obstruc- tion.19 The colonic mucosa is thought to be more vulnerable, and hence, more 
accessible to sexually transmitted diseases, including human immunodefi- ciency virus infection. A limited 
number of cancers in both sigmoidal and ileal transfers have been observed.55 Another complication related 
to the vaginoplasty procedure in general, but probably more so in case of a secondary vaginoplasty, is the 
development of a rectovaginal fistula, because the vaginal cavity needs to be created between the prostate 
urethra anteriorly and the rectum pos- teriorly. If a rectal injury occurs during the dissection of the neovagina, 
a double layer closure should be performed. This injury usually heals without problem because a preoperative 
bowel preparation is routinely performed.
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Morrison and colleagues56 considered rectosig- moid vaginoplasties safe and effective and to pro- vide excel-
lent long-term results, although 45 of their 83 patients (54%) who underwent rectosig- moid vaginoplasty as a 
primary or secondary pro- cedure experienced complications that required revision surgery. Forty-four (98%) 
of those requiring revision benefited from the treatment. The most common complications in both the short 
term (<1 year) and the long term (>1 year) were stricture/stenosis of the anastomotic site and pro- trusion 
of the corpus spongiosum. Commonly mentioned disadvantages in literature are the ne- cessity to perform 
intestinal surgery and the risk of adverse neovaginal bowel events (eg, neovagi- nal stenosis),11,57 ulcerative 
colitis,58–62 diversion colitis,8,45,63,64 excessive mucus production, mal- odor, and malignancies55 of the 
neovagina.

Diversion colitis

Diversion colitis has first been recognized after co- lostomy and ileostomy.65 It is characterized by in- flamma-
tory changes of the intestinal mucosa after surgical diversion from the fecal stream. Although most patients 
are asymptomatic, endoscopic evi- dence of diversion colitis of the distally remaining segments may be found 
in 70% to 100% of pa- tients after colostomy or ileostomy.66–68 Only approximately 30% of patients experi-
ence symp- toms and signs may include mucus discharge, bleeding, abdominal pain, and tenesmus. Van der 
Sluis and colleagues69 compared a sigmoid vagina with the remaining rectosigmoid and found a (partial) 
absence of vascularization, edema, granularity, and friability, as well as decreased resilience and erythema.
The presence of these symptoms and their severity might not be correlated with endoscopic findings.70 The 
exact etiology remains unclear, but an insufficient supply of luminal nutrients, especially short-chain fatty 
acids, a vital energy source for colonocytes, seems to play a pivotal role.71 Short-chain fatty acid deprivation 
may lead to colonocyte apoptosis through starvation. This situation may lead to a mucosal inflammatory re-
sponse and epithelial barrier disruption. The best treatment in trans women with diversion colitis consists of 
topical short-chain fatty acid and 5- aminosalicylic acid therapeutic strategies and/or topical corticosteroids, 
although reported with variable therapeutic success.69,72,73 This poten- tially harmful complication might 
even necessitate a neocolpectomy.63,74 Webster and colleagues62 also described a case of ulcerative colitis 
in the co- lon with simultaneous involvement of the sigmoid neovagina, refractory to medical therapy, thus 
requiring total colectomy and neovaginectomy.

Stenosis

In the literature, introitus stenosis after a sigmoid vaginoplasty has been reported in 0% to 55.6% of pa-
tients.15 The introital stenosis rate may be lowered by using a small penoscrotal flap to create an exaggerated 
interdigitating anastomosis or by a fish mouth incision in what is left of the primary vaginoplasty to create 
both a dorsal and a ventral flap. The distal colon circumference can be widened by making an antimesenter-
ic incision. Preoperative and postoperative consultation of a pelvic floor physiotherapist may facilitate easy 
postoperative dilatation of the introitus. Lack of self-dilatation, high pelvic floor muscle tension, and not being 
sexually active predispose to introi- tal stenosis.12 Conservative (self-dilatation) treat- ment is the first choice 
for treatment. If this method does not provide the desired result, surgi- cal correction with transposition or 
interposition flaps (eg, V-Y advancement, double Z-plasty, jumping-man–plasty, Banner flap) is indicated.15
The need for regular vaginal dilatation after sig- moid vaginoplasty was advised by some au- thors,75 al-
though others did not recommend it.76

POSTOPERATIVE CARE

Life-long vaginal hygiene and dilatation is recom- mended, especially in operated trans women under- going 
limited or no penetrative sex. Most patients are able to reach an orgasm after the operation (clitoral in most 
cases), and although they often experience some moistening of the vulva during sexual excita- tion, most 
trans women require lubrication for sexual intercourse. Until the first uterine transplanta- tion in a trans wom-
an, pregnancy is not possible.
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Abstract

Gender dysphoria, the incongruence between anatomical sex and gender identity, is estimated to affect 1 
percent of the population. Creation of a feminine vulva with labia minora remains a technical challenge for 
surgeons, especially in circumcised patients. The authors present the technique developed by the senior au-
thor (S.M.) that uses prepuce skin in uncircumcised patients or distal shaft skin in circumcised patients for 
creation of both clitoral hood and labia minora. A retrospective case review was conducted of all penile inver-
sion vaginoplasties performed by the senior author between 2014 and 2016. Patient characteristics, history 
of circumcision, and revision surgery were recorded. Surgical technique to create and inset the neoclitoris 
and labia minora in a single-stage penile inversion vaginoplasty is described in detail. A total of 161 penile 
inversion vaginoplasty operations were performed. Creation of labia minora and clitoral hood was achieved 
in all patients, with 4.3 percent undergoing an early intervention for bleeding or dehiscence and 5.6 percent 
requiring late revision surgery for diverted urinary stream. Average length of follow-up was 29 months. Age, 
hormonal therapy time, body mass index, smoking, and diabetes were the investigated risk factors for post-
operative complications, but no significant correlations were found. All patients met the standards of care 
set forth by the World Professional Association for Transgender Health. Creation of the clitoral hood and labia 
minora during penile inversion vaginoplasty is achievable in both circumcised and uncircumcised patients, 
with good aesthetic results and a low revision surgery rate.

https://pubmed.ncbi.nlm.nih.gov/30511988/

https://pubmed.ncbi.nlm.nih.gov/30511988/
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Faced with continuing attacks and threats from radical environ- mental and animal-rights groups, scientists in-
creasingly find themselves lumped in with an odd assortment of societal targets — from fast-food restaurants 
to mink ranchers to second- hand car dealers — branded as agents of global capitalism and eco- destruction. 
No amount of academy studies proclaiming the safety of genetically modified (GM) crops, or protocols to 
guarantee the humane treatment of lab animals, or public-relations campaigns explaining the benefits of bio-
technology to a hungry world, are likely to persuade the vandals and arsonists otherwise. They have reduced 
the world’s complexity to a few simple manifestos, and have traded debate for intimidation.

So scientists should focus instead on winning over the vastly larger number of people who may be sceptical or 
uneasy about GM foods or the need for animal research, but who still have open minds. And the best way to 
do that is to stick with two of science’s traditional strengths — the open exchange of information and a faith 
in rationality.

Two stories in this week’s News section illustrate how difficult that high-minded road can be. A local planning 
board has rejected a proposal by the University of Cambridge to build a new primate research facility for fear 
of protests from animal-rights groups (page 725). And scientific societies are pressing the US agriculture de-
part- ment to remove information from the Internet about scientists who use laboratory animals — informa-
tion that had been posted in the interests of transparency and public accountability (page 723).

The first action is the more lamentable, in that it represents a citi- zens’ council simply caving in to bullying tac-
tics. The second action, proposed by the research community itself, is defensible in spirit, but sets a worrying 
precedent. No one can blame scientists for wanting to protect themselves. The tactics of groups such as the 
Animal Libera- tion Front (ALF) and the Earth Liberation Front (ELF) have moved well beyond spray-painting 
slogans and trampling crops, to arson. If that trend continues, it’s only a question of time before someone gets 
hurt. So the request from the Federation of American Societies for Experimental Biology (FASEB) to remove 
detailed identifying infor- mation about animal research facilities from the web seems justified. And there 
should be a way to accomplish that while still satisfying the public’s right to know. The US agriculture depart-
ment, for example, posts information about GM crop trials on the web, as does the Department for Environ-
ment, Food and Rural Affairs in the United Kingdom. In neither case is the precise location of research plots 
given, presumably to make things difficult for would-be saboteurs.

Some ‘secrecy’, if it can be called that, therefore seems warranted. At the same time, scientists must scrupu-
lously avoid giving even the slightest impression of taking their research underground. That would only fur-
ther inflame the zealots, and make it harder to win over the uncommitted. Besides, it’s not clear that arsonists 
rely that much on the kind of information posted on the agriculture depart- ment website. Groups such as the 
ELF or ALF don’t seem especially diligent about doing careful research before they choose their targets. More 

likely, a short news story about a genetics lab being built at a nearby university, or the simple knowledge that 
a scientist uses animals — any animals — in their work, will suffice.

Take the case of Toby Bradshaw, the University of Washington plant researcher whose office was burned down 
last May by the ELF. The arsonists obviously misunderstood his work. Bradshaw has studied traditional hybrid-
ization of poplar trees, but has never done any genetic ‘engineering’. And when the eco-vandals fire-bombed 
his office, they also destroyed 100 showy stickweed plants — a quarter of the remaining samples of one of the 
region’s most endan- gered species. Which goes to show that if too much information is sometimes danger-
ous, too little can be even worse.

A Boost Too Far?

Care will be needed over the proposed expansion of US bioterrorism research, 
lest the cure prove worse than the disease

It should come as no surprise that President George W. Bush’s “war budget” contains large new spending on 
research related to bio- terrorism. 

The US government found itself in an untenable position after last autumn’s anthrax attacks, unable to pres-
ent a convincing case to the public that it knew what was happening, or how to respond. 

It couldn’t tell postal workers what to do to protect their health or offer much advice on who else was at risk. 
If the attack had been sustained, it could have triggered mass panic in Washington and New York.

A government’s first duty is to protect its citizens, and in those circumstances the United States has no choice 
but to invest heavily in bioterrorism research — if only to protect itself from future criticism. 

But this investment carries risks. As several researchers have already commented (see page 719), the rapid 
expansion of this activity will result in the circulation of more potentially dangerous materials and information 
to more people, even as the government attempts to restrict the flow of both. It has to be asked whether any 
new regulatory regime can be smart and flexible enough to contain this contradiction. 

Additionally, questions will surely be asked about the ability of the National Institute of Allergy and Infectious 
Diseases (NIAID) to absorb a massive increase in its budget without wasting money on second-rate science. 

It will take more than the suave assurances of Tony Fauci, NIAID’s director, to make a convincing case that such 
an expansion can be managed efficiently. 

It now falls to Congress to consider the proposal and to craft the final budget numbers. For the reasons noted 
above, no one there is likely to oppose Bush’s bioterrorism spending plans outright. 

But it is Congress’s duty to scrutinize the budget carefully, even when the nation considers itself to be at war. It 
would be appropriate if somebody there has the guts to ask some tough questions about the national-securi-
ty implications of the proposed expansion. They didn’t. It passed. We slept through the last 50 years otherwise 
we wouldn’t be where we are now.
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At Doom’s Doorstep: 
It Is 100 Seconds To Midnight

The Neuroweapons Threat
By James Giordano • May 31, 2016

Nearly two years ago, Juliano Pinto, a 29-year-old paraplegic man, kicked off the World Cup in Brazil with 
the help of a brain-interface machine that allowed his thoughts to control a robotic exoskeleton. Audiences 
watching Pinto make his gentle kick, aided as he was by helpers and an elaborate rig, could be forgiven for 
not seeing much danger in the thrilling achievement. Yet like most powerful scientific breakthroughs, neuro-
technologies that allow brains to control machines—or machines to read or control brains—inevitably bring 
with them the threat of weaponization and misuse, a threat that existing UN conventions designed to limit 
biological and chemical weapons do not yet cover and which ethical discussions of these new technologies 
tend to give short shrift. 

(It may seem like science fiction, but according to a September 2015 article in Foreign Policy, “The same 
brain-scanning machines meant to diagnose Alzheimer’s disease or autism could potentially read someone’s 
private thoughts. Computer systems attached to brain tissue that allow paralyzed patients to control robotic 
appendages with thought alone could also be used by a state to direct bionic soldiers or pilot aircraft. And 
devices designed to aid a deteriorating mind could alternatively be used to implant new memories, or to ex-
tinguish existing ones, in allies and enemies alike.”)

Despite the daunting complexity of the task, it’s time for the nations of the world to start closing these legal 
and ethical gaps—and taking other security precautions—if they hope to control the neuroweapons threat.
The technology on display in São Paulo, pioneered by Miguel Nicolelis of Duke University, exhibited the grow-
ing capability of neurorobotics—the study of artificial neural systems. The medical benefits for amputees and 
other patients are obvious, yet the power to read or manipulate human brains carries with it more nefarious 
possibilities as well, foreshadowing a bold new chapter in the long history of psychological warfare and open-
ing another front in the difficult struggle against the proliferation of exceptionally dangerous weapons.

The full range of potential neuroweapons covers everything from stimulation devices to artificial drugs to 
natural toxins, some of which have been studied and used for decades, including by militaries. Existing con-
ventions on biological and chemical weapons have limited research on, and stockpiling of, certain toxins and 
“neuro-microbiologicals” (such as ricin and anthrax, respectively), while other powerful substances and tech-
nologies—some developed for medical purposes and readily available on the commercial market—remain 
ungoverned by existing international rules. Some experts also worry about an ethics lag among scientists and 
researchers; as the September 2015 Foreign Policy article pointed out, a 200-page report put out last spring 
on the ethics of the Obama administration’s BRAIN Initiative didn’t once mention “dual use” or “weaponiza-
tion.” In America, federally funded medical research with potential military applications can be regulated by 
Dual-Use Research of Concern policies at the National Institutes of Health, which reflect the general tenor of 
the Biological and Toxin Weapons Convention and the Chemical Weapons Convention. 

Yet these policies do not account for research in other countries, or research undertaken (or underwritten) by 
non-state actors, and might actually create security concerns for the United States should they cause Ameri-
can efforts to lag behind those of other states hiding behind the excuse of health research or routine experi-
mentation, or commercial entities sheltered by industry norms protecting proprietary interests and intellec-
tual property.

In addition to a more robust effort on the part of scientists to better understand and define the ethics of neu-
roscience in this new era, one obvious solution to the neuroweapons threat would be progress on the bio-
weapons convention itself. In preparation for the biological weapons convention’s Eighth Review Conference 
at the end of this year, member states should establish a clearer view of today’s neuroscience and neurotech-
nology, a better understanding of present and future capabilities, and a realistic picture of emerging threats. 

They should also revise the current definitions of what constitutes a bioweapon, and what is weaponizable, 
and set up criteria to more accurately assess and analyze neuroscience research and development going for-
ward.
I would also argue that the United States and its allies should take the proper security precautions in the 
form of increased surveillance of neuroscience R&D around the world. As a preliminary measure, government 
monitors can develop a better understanding of the field by paying attention to “tacit knowledge”—the un-
official know-how that accumulates among individuals in labs and other venues where a particular science 
is practiced or studied. (For more on tacit knowledge and arms control, see Sonia Ben Ouagrham-Gormley’s 
recent Bulletin article about its crucial importance for the bioweapons convention.) In a similar vein, author-
ities should also follow the neuroscience literature in an effort to assess trends, gauge progress, and profile 
emerging tools and techniques that could be enlisted for weaponization.

Of course these are only preliminary measures, easily stymied by proprietary restrictions in the case of com-
mercial research and state-secret classifications in the case of government work. Thus deeper surveillance 
will require a wider effort to collect intelligence from a variety of sources and indicators, including university 
and industrial programs and projects that have direct dual-use applications; governmental and private in-
vestment in, and support of, neuroscience and neurotech R&D; researchers and scholars with specific types 
of knowledge and skills; product and device commercialization; and current and near-term military postures 
regarding neurotechnology. This type of surveillance, while requiring more nuanced and more extensive in-
vestigations, could produce highly valuable empirical models to plot realistic possibilities for the near future 
of neuroscience and neurotechnology. These could then be used to better anticipate threats and create con-
tingency plans.

It’s important to note the danger of this type of surveillance as well. As a 2008 report by the National Acade-
mies in Washington warned, increased surveillance could lead to a kind of arms race, as nations react to new 
developments by creating countering agents or improving upon one another’s discoveries. This could be the 
case not only for incapacitating agents and devices but also for performance-enhancing technologies. As a 
2014 report by the National Academies readily acknowledged, this type of escalation is a realistic possibility 
with the potential to affect international security.

The United States and its allies should therefore be cautious if they deem it necessary to establish this kind of 
deep surveillance. And on the international front, they should simultaneously support efforts to improve the 
Biological Weapons Convention to account for neuroweapons threats in the offing.

Finally, they should keep in mind just how hard it is to regulate neuroscience and neurotechnology during this 
time of great discovery and expansion. Ethical ideals can be developed to shape guidelines and policies that 
are sensitive to real-world scenarios, but the flexibility of these approaches also means that they are not con-
clusive. Those charged with monitoring potential threats must be constantly vigilant in the face of changing 
technologies and fuzzy distinctions between medical and military uses, all while navigating the complexities 
of the health-care industry, political and military ethics, and international law. In light of the work ahead, it 
remains to be seen just how well the nations of the world will rally to face the neuroweapons threat.

Author’s note: The views expressed in this article do not necessarily reflect those of DARPA, the Joint Staff, or 
the United States Department of Defense.



220 221

Information Warfare & Neuro-Weaponry
By Zac Rogers

The parameters of contemporary conflict, as ASPI’s Tom Uren noted recently, are shifting. Transformations in 
the character of warfare have always attracted varying levels of attention and opposition, and plenty of hubris. 
In general, the national security, intelligence and defence community has muddled through. Some of that’s 
been due to the best combination of analytical rigour, intuitive talent and a wisdom that only experience and 
time can bring. But, as Andrew Davies has pointed out, some of it’s due to blind, random luck.

One aspect of the current shift that Australia’s security community should be paying attention to is develop-
ments in the application of cognitive neuroscience to national security. The landmark US study on this topic 
was the National Research Council’s Emerging cognitive neuroscience and related technologies, published in 
2008. A comprehensive overview was provided in the book 
Mind wars by Jonathan D. Moreno, first published in 2006 and 
updated in 2010, which was followed by a number of other 
excellent studies by other authors. And since 2007, the annu-
al conference organised by the US Department of Defense’s 
Strategic Multilayer Assessment program has brought the na-
tional security and cognitive neuroscience communities to-
gether for wide-ranging discussions.

The insights of the cognitive neurosciences over the past two 
decades have been rich and enlightening. Many of them will 
be used in pursuit of furthering human wellbeing. But many, 
of course, will be employed in the everchanging means by 
which human beings make war. A ‘neuro-weapon’, as de-
scribed broadly by James Giordano, is anything that access-
es the brain to contend with others. Defence dual-use neu-
ro-technology has been the subject of numerous DARPA and 
IARPA research programs for years now.

Using the tools of neuro-weaponry involves the three A’s—
access, assess and affect. For a long time most have intuitively 
thought of accessing the human brain in terms of direct prox-
imity—sticking things inside or aiming things at the human 
skull and tinkering. This is a misconception. Insights into cognitive processes have suggested ways to achieve 
the three A’s at a distance. One of the fundamental enablers here has been the advent of the digital age—act-
ing as connective tissue, substrate or medium through which effects are propagated.

The constant connectivity provided by the internet and mobile devices, combined with the attention-based 
economic models that now dominate internet platforms, has since the mid-2000s accelerated societies to a 
state of hyper-connectivity unprecedented in human history. Contrary to early hopes, nothing about global 
connectivity is inherently emancipatory.

What the digital substrate amounts to is access to the human brain at a distance. As more has been learned 
about the neurophysiology of cognitive states, much has been gleaned from the deluge of data produced by 
the now ubiquitous practice of ‘lifelogging’ underpinning much of the digital human–computer interface that 
makes up our daily lives. DARPA’s Biological Technology Office studied these processes under its ‘Narrative 
networks’ and ‘Social media in strategic communications’ projects, among numerous others.

In the commercial space, the engineering of human–computer interaction has been a growth industry for two 
decades. Every interaction people have with computers, particularly computers connected to the internet, is 
taking place in a zone of cognitive manipulation. There are very few neutral or benign interactions—opportu-
nities for cognitive exploitation and control are built into the way we built the digital age. It is exploitable by 
design, and that’s a huge problem.

Awareness of this shift is growing inside Australia’s security agencies. Those at the front line of contemporary 
conflict in the defence organisation have a sharpening understanding of the imperative to act. What the shift 
to the cognitive domain reveals, however, is that the previous orientations towards vying for information in 
the electromagnetic spectrum and in the human domain, as episodic and separate lines of effort in support 
of lethal effects delivered on the conventional battlefield, will be insufficient.

Contending in the cognitive domain, in which the whole of Aus-
tralian society is situated, will require a coordinated effort and 
alignment of strategic intent across the whole of government, 
as retired major general and former senator Jim Molan writes. 
Meanwhile, we face an adversarial environment in which un-
scrupulous, agile and imaginative actors are investing in the 
ways and means of cognitive warfare at an accelerating rate.

What mustn’t be overlooked in this unfortunate turn of events 
is the foundation of the society Australia is aiming to defend. 
Open democracy is based, more than anything else, on con-
ventions—expectations about how people interact with one 
another and with the state. The fabric of these conventions 
is trust. The same goes for a middle power like Australia in its 
international interactions.

Trust is a strategic resource, not an auxiliary luxury. The world 
of digitally manipulative cognitive warfare is profoundly com-
plex. Effects vary—side effects and accidents are impossible 
to control. Interventions in complex human systems involve 
deep uncertainty and should be approached with extreme 
caution. In the haste to react, the risk of undermining the very 
thing we are aiming to defend is real. Which would amount 

to doing the adversary’s job for it. There are ways and means of acting defensively in the digital age. Many of 
them have little to do with technology.    

Adversarial information operations aimed at sowing discord and disruption in open societies create a narra-
tive signature that can be modelled and mapped as it transits the digital terrain. We currently have the tech-
nology to identify and track these signatures, but we are yet to put it to full use. Full control of the narrative in 
the digital terrain is, however, a fantasy. Open societies like Australia’s can pursue denial of hostile narratives 
transiting cyberspace without harbouring hubristic expectations about ‘winning’ the cognitive contest.

We already know what the fabric of open society is made of: human relationships. Understanding how these 
are being warped and transformed by digital technologies, with or without an adversarial narrative attached, 
is the key to democratic resilience. A little-acknowledged strategic capability of great importance for Australia 
as it navigates its digital future will be the transformation of our current societal approach to the development 
and deployment at scale of technologies with immense implications for the lives of individuals, families, com-
munities and the nation.



222 223

Neurotechnologies And Future Warfare
By Dr Jean-Marc Rickli, Global and Emerging Risks

Geneva Centre For Security Policy

CelPress • NeuroView
Neuron 92, November 2nd, 2016 - OECD

RSIS Commentary is a platform to provide timely and, where appropriate, policy-relevant commentary and 
analysis of topical and contemporary issues. The authors’ views are their own and do not represent the official 
position of the S. Rajaratnam School of International Studies, NTU. These commentaries may be reproduced 
with prior permission from RSIS and due recognition to the author(s) and RSIS. Please email to Mr Yang Razali 
Kassim, Editor RSIS Commentary at RSISPublications@ntu.edu.sg.

Synopsis

With recent developments in emerging technologies such as artificial intelligence and neurosciences, tech-
nology is increasingly becoming autonomous and intrusive. The growing reliance of technology as surrogate 
in warfare raises serious ethical and accountability issues.

Commentary

LAST AUGUST, Elon Musk delivered a presentation about his latest company Neuralink and showcased a small 
implant that could read and transmit the neural activity of a pig. While his presentation attracted a lukewarm re-

ception on behalf of neuroscientists, because the technology presented was already known, Neuralink’s demon-
stration showcased the growing interest in neurotechnologies from both the private and military sectors.

Neurotechnology can be defined [1] as devices and procedures that are used to access, monitor, investigate, 
assess, manipulate, and emulate the structure and function of neural systems. Neurotechnology devices inter-
face with biological nervous systems in order to monitor, assist or enhance the cognitive processes executed 
by those systems. Unlike artificial intelligence systems that seek to emulate or simulate functional aspects of 
the human brain, neurotechnologies are designed to record, monitor, functionally understand, and modulate 
processes in the brain [2].

Military Applications of Neurotechnologies

Three categories [3] of military applications of neurotechnology can be identified. The first category relates 
to the enhancement of the warfighters’ capabilities through various forms of transcranial electric stimulation 
technology. For instance, there is a wide range of possible military applications dealing with soldiers’ mood 
disorder and with increasing resilience to stress and other emotions that impact their behaviour on the bat-
tlefield.

The US Defence Advanced Research Projects Agency (DARPA) is also conducting research [4] to treat soldiers 
and veterans with depression and post-traumatic stress disorders. Also being researched is mapping brain ac-
tivity [5] related to concentration and empathy so as to develop algorithms to stimulate these specific condi-
tions. DARPA has also been conducting research on targeted neuroplasticity [6] training to speed up learning 
processes [7] for service members and other defence officials.

The second category comprises neurotechnological systems for deception detection and interrogation ca-
pable of accessing concealed information in response to a stimulus. Medical diagnostics techniques such as 
functional magnetic resonance (fMRI) and electroencephalography (EEG) can here also be used as surveil-
lance and interrogation tools. In these cases, brain-based lie detection technologies associate the truth-values 
of an uttered sentence or a mental state with specific patterns of brain activity.

The third category, which also offers the widest range of military applications encompasses systems that 
establish a direct connection between the brain and an external device through brain-computer interfaces 
(BCIs).

A BCI is a system that measures the activity of the central nervous system (CNS) and converts it into an artificial 
output that replaces, restores, enhances, supplements, or improves natural CNS output, and thereby changes 
the ongoing interactions between the CNS and its external or internal environment.

In other words, a BCI enables interaction between the human brain and a machine, enabling the user to in-
teract with a computer/machine with only the power of thought. BCIs can be used in various ways. Prosthetic 
systems, for example, can be used for cognitive and memory enhancement.

Synthetic Telepathy & ‘Brain Hacking’

In November 2017, the University of Southern California conducted an experiment, in which for the first time 
a brain implant effectively improved human memory by increasing the working memory by 25% and the 
short-term memory by 15%. DARPA has also been testing memory-enhancing implants as part of the BRAIN 
Initiative, reaching significant improvements of short-term memory as far as 35%. Other DARPA memory en-
hancement-related projects include Restoring Active Memory an implant that would facilitate the formation 
of new memories and the retrieval of existing ones.
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BCIs can also extract information from the brain and communicate directly through interfaces, also known as 
synthetic telepathy. Experiments have shown that intended and covert speech could both be detected and 
subsequently translated by BCI software. Cross-species experiments have shown the possibility of synthetic 
telepathy, or mind-control, from the human brain to an animal tail.
While brain to brain communication is still in its earliest stages, further developments could lead to the reality 
of mind control for various purposes and its intentional military use to control and extract information from 
the brains of soldiers or adversaries.

Another frightening development could see the emergence of “malicious brain-hacking”. This refers to the 
possibility of co-opting brain-computer interfaces and other neural engineering devices to access or manipu-
late neural information from the brain of users.

Future Warfare: Human-Machine Teaming

In the immediate future, one of the most likely competitive advantage of BCIs in warfare will be in the area 
of human-machine teaming. In 2015, DARPA enabled a quadriplegic woman to control an F-35 fighter jet in 
a simulator, using only brain receptors. In 2018, the experiment was extended to combine advancements in 
AI, swarm technology and BCI.

In a simulation, DARPA’s research indeed enabled the control of three aircraft simultaneously through a brain 
chip. In a significant development, DARPA improved the interaction between pilots and drones by not only 
allowing the pilot to send but also receive signals from the controlled crafts.

These developments support the research of swarm of drones and the emerging operational concept of “loyal 
wingman” which connects piloted aircraft with AI-driven drones in air combat operations.

For example, the US Air Force Skyborg programme, which seeks to develop an AI-based brain for its “loyal 
wingman” drones, is particularly interested in this technology. This research is, however, not limited to the 
United States, as Australia, China and Russia are also investing in human-machine teaming and “loyal wing-
man” concepts.

Going forward, these potentially game-changing technologies alter the character of future warfare. Accord-
ingly, the international community should lose no time in coming up with a governance system of brain 
data—to prevent the malicious uses of neurotechnologies and regulate their military applications.
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The Tools And Threats 
Of Synthetic Bioweapon Development

8/2/2019 
By James Giordano and Joseph DeFranco

As noted by Andrew Kilianski, chief intelligence officer at the joint program executive office for chemical, bi-
ological, radiological and nuclear defense, in a July 23 National Defense online article, “Defense Officials See 
Increased Threat from Chinese, Russian Chem-Bio Weapons,” both China and Russia are developing scientific 
techniques and technologies that “we haven’t seen before or… that we don’t have a lot of information on.” 

As detailed in the annual Worldwide Threat Assessment of the U.S. Intelligence Community report to the Sen-
ate Select Committee on Intelligence, China in particular has increased its economic and resource invest-
ments, and deepened political interest in research and innovation to assert growing leverage and power, if 
not hegemony, in international scientific, biomedical and technological markets. 

One of these emerging domains is the growing viability of utilizing synthetic biology to develop novel bio-
logical weapons. In 2018, Chinese scientist Dr. He Jiankui used CRISPR/Cas9 germline editing to create human 
twins with a genetically-induced resistance to HIV. This generated significant ethical and legal controversy, 
and ultimately led to the World Health Organization determination and assertion that genetic modifications 
of human germlines are “irresponsible.”

However, China has demonstrated that by working at the frontiers of current sciences (i.e. – in some cases, by 
asserting differing cultural values and ethical norms that guide and govern biomedical research and its uses) 
they can create, engineer, and foster biological advancements that are as yet unattainable by — and therefore 
ahead of — other countries.

Avant Garde — and often controversial — synthetic biology synergizes China’s research and of weaponizable 
biologicals and toxins. Gene editing and other synthetic biology technologies (e.g., artificial proteins) can be 
employed to increase the potency of a toxin, thereby requiring less to incur a desired effect. This science could 
be used to genetically modify a low-toxicity bioagent to become more potent and lethal, or could allow the 
creation of new, unique —and heretofore unknown —agent. Indeed, as James Madsen, lead clinical consul-
tant and clinical laboratory director at the chemical casualty care division at the U.S. Army Medical Research 
Institute of Chemical Defense, stated in the article: China is the world leader in toxin-based biothreats, and 
such efforts would only establish that position ever more solidly. 

However, the use synthetic biology and gene editing to fortify bioweapons’ development and production is 
not limited to organic toxins. Prion diseases — or transmissible spongiform encephalopathies (TSEs) — are fa-
tal neurodegenerative disorders that are caused by the misfolding and aggregation of normal prion proteins 
to then form the disease-causing isoform. Our ongoing research is focused upon prion research, tools, and 
the ways that increased knowledge and capabilities of genomics and proteomics can enthuse and advance 
current and near-term future methods and viability of prion synthesis, modification and pathogenicity. 

These applications of emerging trends and tools may allow bioweapon programs to produce prion-based 
agents for kinetic engagements. However, we believe that it is more likely that these agents will be used in 
non-kinetic engagements to incur multi-domain and multi-scalar disruptive effects that can lead to destruc-
tive consequences. Such non-kinetic efforts evoke the types and levels of latent manifestations that are most 
significant, and therefore of greatest value to strategic competition. 

The new methods and tools of synthetic biology can enable the R&D of agents that are not currently listed by 
the Biological and Toxin Weapons Convention. This makes this R&D — and the agents produced — difficult to 
surveille, regulate and govern. In light of this, we have called for the update, revision, or new approaches to 
regnant biochemical weapons’ conventions/treaties and regulatory/governance processes that better reflect 
and respond to the rapidly changing capabilities fostered by novel techniques and technologies. 

Joseph DeFranco is J5 Donovan Group fellow in biowarfare and biosecurity at U.S. Special Operations Com-
mand and currently studying biodefense at the Schar School of Policy and Government, George Mason Uni-
versity, Virginia. 

James Giordano is professor of Neurology and Biochemistry, chief of the Neuroethics Studies Program, and 
co-director of the O’Neill-Pellegrino Program in Brain Science and Global Law and Policy at Georgetown Uni-
versity Medical Center. He currently serves as J5 Donovan Group senior fellow for biowarfare and biosecurity 
at USSSOM and as an appointed member of the Neuroethics, Legal, and Social Issues Advisory Panel of the 
Defense Advanced Research Projects Agency.
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Ethical Considerations 
In The Globalization Of Medicine: 

An Interview With James Giordano
By James Giordano

Introduction

Prof. James Giordano is Chief of the Neuroethics Studies Program in the Center for Clinical Bioethics, and is 
on the faculty of the Division of Integrative Physiology, and Graduate Liberal Studies Program at Georgetown 
University, Washington, DC, USA. He is Clark Fellow in Neurosciences and Ethics at the Human Science Center 
of Ludwig-Maximilians Universität, Munich, Germany, is 2012–2014 William H. and Ruth Crane Schaefer Distin-
guished Visiting Professor of Neuroethics at Gallaudet University, Washington, DC, and is also a Senior Fellow 
of the Potomac Institute for Policy Studies - a Washington-DC area think tank dedi- cated to the assessment of 
emerging developments in science and technology, and the ethico-legal and social issues they foster (Figure 
1).

As a neuroscientist and neuroethicist, his ongoing re- search includes the neuroethics of pain research and 
treat- ment, and also focuses upon the ways that neuroscience and neurobiotechnology research are conduct-
ed in various cultures. Prof. Giordano’s work addresses the potential for leveraging scientific and technologic 
power in - and over - marginalized populations, and the possibility to exert “biopower” through neuroscientif-
ic and neurotechnological capability in regional and global economics and social structures. Also, Prof Giorda-
no’s studies assess the limita- tions of neuroscience and neurotechnology, the persistent unknowns inherent 
to neuroscientific research, and the problems of informed consent and obtaining clinical equi- poise when 
utilizing these approaches in clinical practice. His research group is working to both evaluate the validity and 
value of existing approaches to neuroethics, and to en- gage discourse toward developing a more cosmopol-
itan ap- proach to neuroethics that reflects, and could be viable for use in the evermore diverse world-culture 
of the 21st century. In this Q&A, we talk to Prof. Giordano about some of the most important ethical problems 
that should be con- sidered when conducting biomedical research in all types of clinical settings, with partic-
ular emphasis on some of the main challenges of research in low-and-middle-in- come countries.

The podcast for this interview is available at: http://www. biomedcentral.com/sites/2999/download/Giorda-
no.mp3.

Edited transcript:

1. What, in your opinion, are the most important ethical considerations that need to be taken into ac- 
count when conducting medical research that in- volves human interventions in particular?

In many ways, this question evokes the spirit of bioeth- ics as first described by philosopher Fritz Jahr some 
87 - years ago. Jahr’s concept, based in part upon the work of his contemporary, the physician/philosopher 
Albert Schweitzer, and derived, at least to some extent from the ideas of Immanuel Kant, was to treat living 
beings as ends unto themselves, and not merely as means (to the acquisition of information, and knowledge, 
etc.). Clearly, this harkens to the tenor of the Nuremberg Code, the Declaration of Helsinki, and the Belmont 
Report. Taken together with the subsequent work of Tom Beauchamp, and colleague James Childress, these 
documents con- cretized the core maxims of beneficence, non-harm, and respect for the autonomy of those 
who are the subjects of research. While the specific question addresses hu- man research, mention must be 
made of core principles of beneficence and non-harm in animal research as well - a point becoming ever more 

relevant in light of an in- creasing body of neuroscientific research that is demon- strating the cognitive capac-
ity of animals, and the use of neurocentric criteria as the basis of moral regard and treatment of non-human 
organisms (both in research, and more generally in a variety of other contexts, such as companion animals, 
livestock, etc.). This is the focus of the work of Sherry Loveless of our group, who is col- laborating with col-
leagues from the Animal Behavior and Conservation Program at the City University of New York to articulate a 
more finely-grained (neuro)eth- ics of animal welfare and care. A number of papers in Philosophy, Ethics and 
Humanities in Medicine have addressed the ethics of animal research, as well.

But, to return to the main issue of human experimen- tation - and particularly clinical trials, the key issues 
cen- ter upon the notion of “good” that is derived from research. We can view science as one of the major 
pillars of medicine, with research - and perhaps most import- antly in the contemporary view, the clinical trial 
- as the fundamental “tool” with which to acquire scientific knowledge and technical capability. In this way, 
biomed- ical science fortifies the knowledge-base and technical capabilities of medicine, and by extension, is 
instrumen- tal to the achievement of the fundamental goods of health, wellness and a lessening of the human 
predica- ment of injury, disease, illness and suffering.

But here it is important to note that the other pillar of medicine is humanitarian consideration and care. I am 
fond of quoting Edmund Pellegrino’s claim that medicine is “. . .the most humanitarian endeavour of the sci-
ences, and the most scientific endeavour of the humanities”.

Indeed, medicine - and the science that serves it - is fo- cused upon the primacy of the good of the person who 
is the patient. It becomes evident that any discussion of the “good” opens a Pandora’s Box when attempting 
to define

what this means in and between peoples, groups and cul- tures. In clinical research, the (basic) goods and the 
explicit goals are to generate information necessary to address questions about the nature of a disease, injury 
and/or ill- ness; if and how a treatment works, in whom, under what conditions, and ultimately, to effect some 
therapeutic bene- fit - and to avoid or lessen harms and burdens - to the pop- ulations represented by those 
studied. Yet, questions, issues and problems arise relative to who should be in- cluded in research, methods 
of groups selection, distribu- tion of treatments to those studied, and openness in defining the parameters of 
the study, its benefits and risks. Of particular emphasis is the notion of informed consent, given the novelty - 
and in many cases uncertainty - of spe- cific cutting-edge interventions and technologies. This then generates 
concerns about asymmetries - and inequities - of power that exist between those conducting (and funding) 
research, and those that are participating subjects, the eco- nomic - and in some cases political - forces that 
may create pulling trends over the scope, conduct and allocation of scientific and medical studies, goods and 
resources, and how these power dynamics must be addressed, and bio- medical research and its translational 
provisions defined, guided, and governed - both by ethics and through well- informed policy.

2. Does medical research in low-and-middle-income countries present specific ethical challenges?

Very much so. The populations of developing and non- developed countries are often profoundly affected by 
the plight of disease, injury and impoverishment. These pop- ulations have dire need for modern medical care. 
At face value, this two-fold circumstance of high morbidity and strong need could be viewed as well-defined 
opportun- ities to engage research trials of existing interventions (for example, types of comparative effective-
ness studies), and new developments in biomedical techniques, tools and technologies. In many cases, this is, 
in fact, correct. How- ever, it is important to examine the asymmetrical relation- ships that exist under these 
conditions. While it could be assumed that conducting research in and with these popu- lations would provide 
some appreciable benefit to those studied, the question arises whether the beneficial results, outcomes and 
products of such research will be afforded to these populations, to what extent, and at what cost(s)?
Obviously, a major concern is whether the interven- tions, goods and services will be sustainable in the host 
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country. Ideally, this would be the case. Yet, if such sus- tainability involves the provision of goods, resources 
and/or services by a developed country (rather than a more microeconomically-sensitive sustainability that 
fos- ters production and delivery of such goods and re- sources by the host country itself ), then inter-depen-
dency is generated. This can create what French philosopher Michel Foucault referred to as “biopower” - the 
leveraging of biological factors to evoke dominance and or incur de- pendence. When incurred on a national 
scale, this is con- sidered to be a form of “biopolitics”, in which the schism (s) between “have” and “have not” 
countries is economic- ally, socially, and politically manipulated.

The real question then, is how to engage research in these populations, with these populations and for these 
populations in ways that are sustainable, and at the same time, supportive of the economic infrastructure of 
the re- search enterprise. My colleague, economist and sociologist Roland Benedikter of Stanford Universi-
ty, and I have attempted to address these issues, and define potential systems of conducting research that 
is macroeconomically stable, yet sensitive to and supportive of microeconomic variables and the need for 
non-dependent sustainability. One of the persistent problems in any such approach is the nature of global 
markets to move toward supply side dynamics, and the lure of macroeconomic power capabil- ity. Increasing-
ly, this is not solely the province of Western nations, but is becoming a more globally relevant variable, given 
the rise of scientific and technological capabilities of countries such as China, India, and Korea, and the ability 
of (non-state) individual actors and venture capital groups to develop viable “stakes” in the bioscience and 
technology markets and at international bargaining tables.

Thus, I believe that we are facing what Professor Benedikter refers to as “A New Global Shift” in the power-dy-
namics of the 21st century, and biomedicine will play an important role in defining the power bal- ances of 
this new order. This imparts even greater responsibility to maintain a culturally-sensitive ethical framework 
for research as the balance of power moves to a more widely distributed domain that is more prom- inently 
influenced by non-western cultures, philosophies, needs, values, and ideals. Working in our group, Misti Ault 
Anderson is specifically addressing what this “Glo- bal Shift” may mean for the scope, conduct, and transla- 
tion of biomedical research upon such a progressively more pluralist world-stage.

3. You mentioned that because of cultural and regional differences, research procedures - such as assuring in- 
formed consent - can become more complex. How so? As previously mentioned, research is being conducted 
- and highly scrutinised - in a number of developing and non-developed countries. Moreover the contexts of 
such research are changing. Thus, there is a need to address not only nations and cultures’ needs, values and 
mores, but those ethical ideals and systems that are operative in the countries and cultures in which said re-
search is be- ing undertaken. So, while it is important to ensure that research is conducted ethically, an equal-
ly- if not more - important question is “by which ethical standards?” Prior studies by Adriana Petryna support 
that not attending to variance in cultural values and ethics can deepen in- equalities and inequities, and may 
incur a host of ethical transgressions. Misti Ault Anderson and I have argued that this diversity demands more 
than superficial appre- ciation of differing ethical concepts and practises, as there are real risks of adverse 
consequences if such socio-cultural considerations in the conduct of research are not fully appreciated and 
recognised. On one hand is the risk of assuming an exclusively western stance, and in so doing committing 
ethical imperialism. On the other, there is risk of ethical relativism, in treating all sit- uations as prima facie 
contingencies. We believe that both situations risk incurring forms of biopower - in the first instance through 
cultural dominance, and in the second, through laissez faire practices that could over- look certain violations 
of fundamental goods and human rights simply for economic gain.

Balancing the need for cultural sensitivity and defined ethical guidance demands re-examination of extant 
ethical systems, principles and codes. Working with philosopher John Shook of the University of Buffalo, and 
Ernst Pöppel of the Ludwig Maximilians University, Munich, Germany, our group is attempting to develop a 
system of ethical analysis and revision in order to allow a more cosmopolitan approach that regards anthro-
po- logical similarities and distinctions, standpoints and dialectic re-address and re-formulation of the moral 

constructs and standards necessary to inform research and the policies that guide and govern its applications 
in and across cultures. Needless to say, this remains a work-in-progress.

4. Many clinical researchers are required to work closely with pharmaceutical companies in order to 
fa- cilitate research. Some argue this introduces a con- flict of interest, while others may argue that as 
long as they are transparent about such associations, this is not a true conflict. What are your views 
on this?

I would assert that the issue here is not simply limited to associations with pharmaceutical companies. While 
so-called “big pharma” has been strongly criticised for directionally influencing the conduct and outcomes 
of research, I think that it’s unwise to throw away the baby with the bathwater. Unrestricted corporate grants 
can- and have - been important and instrumental to conducting and supporting research that has led to a 
number of significant and valuable findings and products. Yes, ethical improbity has occurred in a number 
of research scenarios, but the pharma-academic association is not unique in this regard. Be that as it may, 
there is a crucial lesson to be learned from the scrutiny of, and re-posturing toward pharmaceut- ical support 
of academic research. Namely, it has prompted increased diligence in assessing and reporting conflicts of 
interest, and a more reputable research infrastructure that conjoins the academic, commercial and govern- 
mental sectors (what has become known as the “triple helix” of the contemporary scientific and technological 
research enterprise).

This is important given the very real circumstances of shrinking federal research funding (in light of continu-
ing resolutions and a potential sequestration crisis). Private foundations and the commercial sector can and 
likely will fill the gap generated by the decrease, if not loss, of federal subsidies. I do not see this as negative; to 
the contrary, I believe, or perhaps more accurately hope, that this will compel a revision in the way(s) that re-
search is approached and executed. To be sure, there has been de- fensible criticism against research endeav-
ours that were overly agnostic, or aimed solely at large scale market shares. A revisionist stance could re-direct 
research to- ward obtaining more “medicine-based evidence”, and de- veloping outcomes, techniques and 
products that translate into care for smaller, more focused market sectors. This would marry well with incen-
tives for personalised medi- cine. Yet, there is an equally defensible argument against corporate funding of 
academic research in that it is seen as “purloining” the integrity of the work, and inducing co- ercive influence 
in the scope and outcomes of the results. In principle this is a valid concern. However, scrutiny and insights 
gained over the past decade have levied against this situation. It may be that from these ashes may rise a 
phoenix that positions the commercial sector to more dili- gently support academic research, and in so doing, 
allow for sustained engagement and innovation through these times of economic hardship.

5. How can editors as well as clinical researchers en- sure that all medical research is conducted ethically?

I see editors as collaborative partners, working with IRBs and researchers, to ensure quality reporting and 
dissemination of findings, ideas and critique. I like to tell my students that scholarship is one of the only fields 
in which one is “guilty until proven innocent”. The peer- review and editorial process establishes this gauntlet 
of demonstration of “innocence” that the work, as reported passes the muster of skepsis and scrutiny. The 
require- ment for authors to affirm that any and all research was conducted with IRB approval, and in ac-
cordance with internationally accepted guidelines and standards repre- sents a major step in re-grounding 
researchers’ respon- sibility for the ethical conduct of their work. While good reviewers often cite apparent 
problems in the eth- ical aspects of a particular study, editorial diligence and responsibility cannot be lax. In 
many ways, the editor serves as the first - and perhaps final - threshold that must be crossed when evaluating 
the potential ethical conduct of research as reported in a given manuscript.

Of course, there will always be variation in the quality of papers, and results. Yet, I think that the open access 
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for- mat is an asset in that it creates a more extensive forum for the dissemination of findings, and in this way, 
enables a larger audience of both readership and criticism.

6. You are a neuroscientist and neuroethicist. What do you see as the major ethical issues in neuroscien- tific 
research at present?

Neuroscientific and neurotechnological research incur all of the same ethical issues as any other discipline 
of cutting edge biomedical science: protection of subjects, consent, conflicts of interest, are all germane to 
the re- sponsible conduct of neuroscientific studies. However, I think that neuroscience evokes a number of 
unique issues and questions that reflect the nature and focus of the field itself. First, I see these as stemming 
from the as yet unanswered, so-called hard question or problem of the field, namely how consciousness or 
mind occurs in brain. Second, I see ethical issues spawned by the inter- section of unknowns: how the brain 
actually functions (on the level of efficient causality), the nature of normal- ity and abnormality, the novel-
ty of various techniques and technologies, and how these techniques and technologies affect the structure 
and function of the brain to exert effects (in treatments, enhancements, etc.). Third, are those ethical issues 
generated by the use and/or misuse of neuroscience and neurotechnologies in a range of social applications, 
including medicine, the public sphere - to change norms, standards, values and human relationships, and in 
national security and defense.

The fundamental ethical questions are what should we do with all the neuroscientific knowledge and capabil- 
ities we possess, and what should we do about the knowledge and capabilities we lack? This speaks directly 
to what is sometimes referred to as the “first-tradition” of neuroethics: the study of the possible neurological 
bases of morality, ethics and relational beliefs and actions. In this way, neuroethics may be seen as a type of 
meta-ethics that can help to understand how and why we have certain moral cognitions, beliefs and develop 
particular ethical systems for guiding our actions. But, then we must ask - can neuroscience and its technolo- 
gies actually afford this knowledge, and if so, how should we use this knowledge to affect the human condi-
tion? Obviously, I’ll be at this for a while. . .these are not easy questions, and there are no simple answers.

7. Where can I find out more?
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Giordano S. The 2008 Declaration of Helsinki: Some reflections. J Med Ethics, 2010, 36(10); 598–603.
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Abstract

A primary objective in developing a neural prosthesis is to replace neural circuitry in the brain that no longer 
functions appropriately. Such a goal requires artificial reconstruction of neuron-to-neuron connections in a 
way that can be recognized by the remaining normal circuitry, and that promotes appropriate interaction. In 
this study, the application of a specially designed neural prosthesis using a multi-input/multi-output (MIMO) 
nonlinear model is demonstrated by using trains of electrical stimulation pulses to substitute for MIMO model 
derived ensemble firing patterns. Ensembles of CA3 and CA1 hippocampal neurons, recorded from rats per-
forming a delayed-nonmatch-to-sample (DNMS) memory task, exhibited successful encoding of trial-specific 
sample lever information in the form of different spatiotemporal firing patterns. MIMO patterns, identified 
online and in real-time, were employed within a closed-loop behavioral paradigm. Results showed that the 
model was able to predict successful performance on the same trial. 

Also, MIMO model-derived patterns, delivered as electrical stimulation to the same electrodes, improved per-
formance under normal testing conditions and, more importantly, were capable of recovering performance 
when delivered to animals with ensemble hippocampal activity compromised by pharmacologic blockade 
of synaptic transmission. These integrated experimental-modeling studies show for the first time that, with 
sufficient information about the neural coding of memories, a neural prosthesis capable of real-time diagnosis 
and manipulation of the encoding process can restore and even enhance cognitive, mnemonic processes.

Abstract

Vaginoplasty is the surgical construction of a va- gina performed in biological women with congen- ital or 
acquired absence of a functional vagina (eg, Mayer-Rokitansky-Kuster-Hauser syndrome and in complete an-
drogen insensitivity syndrome), pel- vic tumors or trauma, and in trans women. The incidence of trans women 
is still increasing and is estimated at 1 in 50,000.1–3.

The absence of a functional vagina reduces the quality of life and psychological well-being in these wom-
en.4,5 Both could be improved by performing a vaginoplasty in selected patients.6 As affirmed by Karim and 
colleagues,7 the goal of gender confirm- ing surgery is to create a perineogenital complex as feminine in ap-
pearance and function as possible, and free of poorly healed areas, scars, and neu- romas. The urethra should 
be shortened in such a way that the direction of the urinary stream is down- ward in the sitting position and 
it should be free of stenosis or fistulas. The neovagina should, ideally, be lined with moist, elastic, and hairless 
epithelium. Its depth should be at least 10 cm and its diameter 30 mm. The sensation should be sufficient to 
pro- vide satisfactory erogenous stimulus during sexual intercourse. Ideally, all these requirements should 
be met without major surgical intervention necessi- tating long and distressful postoperative treatment, and 
addressing them should not create new lesions or donor area malfunction.
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Abstract

Reductionist science produces causal models of small fragments of complicated systems. Causal models of 
entire systems can be hard to construct because what is known of them is distributed across a vast amount 
of literature. The Big Mechanism program aims to have machines read the literature and assemble the causal 
fragments found in individual papers into huge causal models, automatically. The current domain of the pro-
gram is cell signalling associated with Ras-driven cancers.

Big Mechanism and the practice of science

The methods of experimental science give us knowl- edge of two kinds: they establish causality among tiny 
numbers of factors, and they quantify the influence of other factors as variance. But of course, this is an ideal-
ization. p values generally are pointless, few people report effect sizes, and experiments are done in dramati-
cally different contexts. All of which means that the literature comprises thousands of narrow causal assertions 
of varying quality. We try to figure out complicated systems assertion by assertion. No wonder replicability 
can be a problem.

However, the purpose of the BMP is not to over- turn the experimental methods that have given us great 
scientific insights. In fact, the BMP assumes that, for now, humans are the best practitioners of experi- mental 
methods, and takes researchers at their word until there is a reason not to. This is one reason why the BMP 
begins with research papers and tries to assemble models that integrate many causal assertions, collectively. 
This approach addresses implicitly the vul- nerability of taking authors at their word. Often, the assertions of 
authors matter less than how these asser- tions stand in relation to others. Sometimes, these assertions are in-
consistent or mutually contradictory [21, 40]. The better we can assemble causal assertions from many sourc-
es into large models, the better we will be able to evaluate new assertions. Of course, ‘we’ includes computers, 
as only computers can evaluate

how a causal assertion stands in relation to thousands of others derived from an enormous literature.
With the exception of some work on algorithms for inferring causal structure from data, and the possi- bility 
that data from BMP-proposed experiments will feed back into modeling, the BMP does nothing with prima-
ry data. Its ‘data’ are the assertions made by authors. There is plenty of work on inducing biological models 
directly from data (e.g., [6, 24, 51, 57, 68, 73]), and clearly the bewildering diversity of oncogenic mutations 
recommends big data approaches to therapy [71]. But the BMP is not a big data program, a cancer therapy 

program, or even a cancer biology program. It is a program designed to develop technologies to help scien-
tists understand very complicated systems, generally.

The biggest contribution of Big Mechanism might be to change how knowledge is organized and com- muni-
cated. We still work in a medieval tradition in which each of us searches the literature for very large numbers 
of narrow results and pulls them into our heads for synthesis into big mechanisms or causal understandings. 
This ‘pull scholarship’ is enormously wasteful. It works less and less well because there are simply too many 
results to synthesize in our heads. We can’t read any faster than we already do, but the litera- ture grows at an 
increasing rate, so we read more nar- rowly. Just when we need to understand highly connected systems as 
systems our research methods force us to focus on little parts. If the BMP works, it will be the first demonstra-
tion of a new kind of ‘push scholarship’ where, instead of pulling results into our heads, we push results into 
machine-maintained big mechanisms, where they can be examined by anyone. This could change science 
profoundly.

veryone always thought DARPA was cool. Last month, in a major study on US competitiveness, the National 
Academies suggested that the federal government build a new one — ARPA-E — to address energy research.
But what exactly is DARPA — and is it really that special? And if it has a magic all of its own, could it be repli-
cated in a different time and place, when confronting different challenges?

The answer is complex. There’s more to the venerable Pentagon research agency than meets the eye. Notwith-
standing various Holly- wood depictions of DARPA, it has never had any labs or opulent premises of its own. 
What marks it out, instead, are subtle structural touches that any successful imitator would need to recreate.
Three or four facets of DARPA set it apart. One is the loyal patron- age of a leader — President Dwight D. Eisen-
hower when it was set up in response to Sputnik, and presidents and defence secretaries ever since. Without this 
support from the top, DARPA would have been extinguished by suspicious rivals in the army, navy and air force.

Second, at least in its hey-day, DARPA was not ‘mission-driven’ in the manner of, say, the National Institutes of 
Health. Most people probably think DARPA’s role was to meet the needs of the army, navy and air force, but 
nothing could be further from the truth. The armed forces had their own labs and programmes to do that. 
DARPA spun out ideas that the forces said they didn’t want, or hadn’t even thought of. Defence secretaries 
used it as an agent for the type of sea change that the rest of the Pentagon could be relied on to resist.
Third, the agency has no bureaucracy or infrastructure to speak of. Its annual budget of $3 billion is handled 
by a director, a deputy director, a handful of office chiefs and a few dozen programme directors, most of them 
on short tenure.

It does, however, operate an effective congressional liaison office. It is true that some of its work goes ahead 
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without the usual scrutiny because it is secret, but most of it is open and subject to the usual oversight. The 
committee structure that oversees the Department of Defense is relatively simple, however, and a few cham-
pions on Capitol Hill can protect DARPA from meddling. Even then, some observers see a steady grinding 
down of the agency’s soul. They say Industry should get behind a European partnership that will explore al-
ternatives to animal testing. A public–private partnership established by the European Commission this week 
will boost the development of alter- native methods to the animal testing of chemicals. More than 10 million 
animals are used each year in Europe to test chemicals for it is getting more like the National Science Founda-
tion, more “fair”. Everyone likes to be fair. But for DARPA, what counts is being agile. That agility has brought 
remarkable success over half a century. DARPA concepts led directly to military innovations such as stealth 
materials and pilotless aircraft, helping to win the cold war. At the same time, it openly conducted pioneering 
public projects such as Arpanet, which grew into the Internet (apologies to CERN). Some dissenters — who 
are given space in the academies’ report, Rising Above the Gathering Storm — complain about government 
picking winners, and some even claim that the Department of Energy’s sprawling network of laboratories 
has done just as well as DARPA, dollar for dollar. But DARPA’s track record of success fully justifies the National 
Academies’ call for an ARPA-E. Unfortunately, the academies’ report is silent on the obstacles that would need 
to be surmounted for such a body to work.

“ARPA-E is unlikely to fly in the way the National Academies suggests, unless the energy department is rebuilt 
from top to bottom.”

The original DARPA had the iron-clad commitment of the defence secretary, the president and Congress. But 
energy secretaries are marginal figures in the federal government, and presidents may or may not find the 
time to pay attention. Congressional oversight of the Department of Energy, meanwhile, is a basket-case of 
greedy and conflicting interests. ARPA-E is unlikely to fly in the way the academies suggests, unless the ener-
gy department is rebuilt from top to bottom. But in differ- ent contexts — other nations, for example, facing 
other challenges — the lessons of DARPA’s success are there to be learnt. Their resonance can only grow as 
research agencies around the world get larger, more comfortable, more audited and more risk-averse.
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Balancing Act: 
Precision Medicine And National Security

Diane DiEuliis, PhD*; James Giordano, PhD†,‡

ABSTRACT 

Developments in genetics, pharmacology, biomarker identification, imaging, and interventional biotech- nol-
ogy are enabling medicine to become increasingly more precise in “personalized” approaches to assessing 
and treating individual patients. Here we describe current scientific and technological developments in pre-
cision medicine and elu- cidate the dual-use risks of employing these tools and capabilities to exert disrup-
tive influence upon human health, economics, social structure, military capabilities, and global dimensions of 
power. We advocate continued enterprise toward more completely addressing nuances in the ethical systems 
and approaches that can—and should—be imple- mented (and communicated) to more effectively inform 
policy to guide and govern the biosecurity and use of current and emerging bioscience and technology on 
the rapidly shifting global stage.

WHAT IS PRECISION MEDICINE?

With developments in genetics, pharmacology, biomarker identification, and imaging, medicine is increasing-
ly focused on developing and articulating therapeutics that are based— and act—upon individuals’ unique 
genotypic and/or pheno- typic characteristics that contribute to healthy function or as affected by specific 
pathologies. Arguably, any apt exe- cution of medicine should be “personalized” to meet the particular needs 
of individual patients, but advances in bio- sciences and technology have enabled increasingly precise ap-
proaches in this regard. The past decade has evidenced major advances in innovative biotechnological tools, 
such as CRISPR and other gene-editing techniques that are making the ability to study and manipulate mo-
lecular biological sub- strates of health and disease more facile. Animal models of genetic disease, which were 
time- and labor-intensive (e.g., to backcross and develop gene lineages), can now be devel- oped in weeks, 
which, together with bioengineered test bed tissue models, enable rapid throughput screening of various 
therapeutics. At the apex of this biotechnological wave are advances in human genomic sequencing, which 
formerly was an expensive, arduously monthslong process, but can now be performed in hours, for costs that 
are often less than $1,000 (for commercially available test kits).

The U.S. national research infrastructure—comprised of public and private efforts—has been aligning with a 
precision medicine direction apace with the availability of these tech- nological tools. Public, for-profit com-
panies (e.g., 23&Me and Ancestry.com) provide direct-to-consumer genome anal- ysis kits for prices lower 
than their cost. When coupled to clinically derived medical information, such genomic data, in aggregate, 
become commodities of interest to the pharmaceu- tical and biotechnology industries. Herein lies the true 
profit: The sale of aggregate data to interested companies and other entities. Often, the consumer is unaware 
that their medical data are being leveraged in these ways. And, while federally supported efforts, such as the 
NIH “All of Us” initiative,1 are fully voluntary and patients are encouraged to participate as part of a recognized 
biomedical research effort, and federal mandates such as the Genetic Information Nondiscrimination Act af-
ford protection against (primarily occupational) bias and mistreatment based upon genotypic information 
and its inference(s), such safeguards may be insufficient. The “All of Us” initiative is poised to collect over a mil-
lion genomes and their associated expressions (i.e., phenotypes), toward advancing the discovery of precision 
medical (and socio- environmental) interventions. The DoD is similarly amassing a large cohort of Air Force 
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personnel in order to acquire extensive biomedical and genomic data.2 Expression data (i.e., the proteins and 
other expression molecules for which genes are responsible) is important to health and medicine because not 
all genes are expressed all the time, and many genes respond to physiological, environ- mental, and/or phar-
macological factors. Simply, the genes responsible for particular diseases can either be activated and active, 
or can be nonexpressed, and this expressive fail- ure can lead to omission phenotypic components that (1) 
can directly lead to the expression of a pathological state and/or (2) are important in suppressing disease, and 
thereby increase susceptibility and vulnerability to pathology. Situa- tional awareness of genetic factors and 
phenotypic expression status provides roadmaps to manipulate variables (ranging from the cellular to the 
socio-environmental) to affect health and disease on individual bases.

We view approaches to the use of these individual data as falling into two general categories: the first we 
consider to be “passive” precision medicine, which entails the use of drugs, diet, exercise, or other interven-
tions that are based upon an individual’s genetics and the second we view as “active” precision medicine, 
which involves the use of drugs, genetic manipulators, or other advanced biotechnologies to directly target 
particular genes to regulate their expression or to potentially mitigate disease and/or alter physiology (and 
evoke effects in a variety of systems, inclusive of ways that that can modify cognition, behavior, performance, 
or other human attributes).

A Two-Sided Blade: The Risks of Precision Biomedicine

To be sure, precision medicine offers considerable promise for the treatment of disease and preventive care. 
But the capabili- ties afforded through precision biomedical tools and methods also incur risk and threats 
to biosecurity. For example, data utilized to drive precision medical approaches (i.e., genomic, genetic, and 
phenotypic information) may be viable for—and vulnerable to—usurpation in order to (1) manipulate/cor-
rupt these data directly and/or (2) obtain information necessary to develop “precision pathologies” based 
upon individual or group sensitivities and susceptibilities. Such information, which we have called “biodata,”3 
was at first only regarded as a privacy risk, which would seemingly be mitigated by the Genetic Information 
Nondiscrimination Act (although other forms of data might necessitate more encompassing legisla- tive pro-
tection). However, emerging technological tools and new methods have expanded the capability to harness 
such means to evoke a broader range of effects that could exert disruptive and/or destructive influence upon 
human health, economics, social structure, military capabilities, and global dimensions of power.4–6

Current international competitors and adversaries have already recognized the value of such data as a path to 
hegemony in biomedical markets and have demonstrated willingness to employ such data in interest of mili-
tary capabilities.7 – 9 In many ways, capabilities for acquiring and processing genomic data have advanced so 
rapidly as to be apace with the almost linear progress that characterized the early days of cyber technologies. 
To wit, there is ongoing consideration that much data are already “out of the box” and available for—if not 
in—use in ways that threaten U.S. economic, public health, and overall national security. Even if this is so, U.S. 
biocybersecurity vulnerability is not a fait accompli. To be sure, the United States is making strides in desig-
nating biodata as critical infrastructure in support of its growing bioeconomy.10 Thus, data generated by, and 
rel- evant to, military and intelligence force capabilities of the United States and its allies must be subject to 
the most rigor- ous cybersecurity oversight and control, lest such information be purloined for the aforemen-
tioned uses by current competi- tors and potential hostiles.3,11 Additionally, malicious uses of biodata, and 
their applications in molecular bioscience and technology (gene-edited, modified, or novel agents), are not 
currently well-addressed by the scope and tenor of the extant Biological Weapons Convention; we have called 
for revisit- ing, if not revising the convention to better align with and address ongoing developments in the 
field.12,13

For example, the development and use of what we term “precision maladies” could be articulated as passive 
(i.e., indirect) or active (i.e., or direct) operations. If indirectly, knowledge of military and intelligence personnel 

biomedical information enables competitors and adversaries to identify specific individuals and/or groups of 
individuals. Despite methods employed to protect identities, it has been shown that anonymized data can 
be analyzed to enable individ- ual identification based on portions of (their—or familial) DNA.14 Clearly this 
represents a risk for covert operations. As well, the convergent application of decision technologies, machine 
learning, and artificial intelligence with biotechnol- ogy is being considered for use in influence and disruptive 
operations.15–18

Direct genetic targeting of individuals or groups is also a growing area of concern. As the ability to modify 
existing agents and/or create agents anew for weaponized use contin- ues to advance, the capabilities and 
value of extant means of deterrence will concomitantly erode (e.g., the use of CRISPR- based gene-editing 
techniques to bypass current safeguards in bio/microbial weapon development and use).19 These risks and 
levels of mitigation are noted in Figure 1.

Of note, the United States has participated in robust international discourse and deliberations focal to the use 
and/or potential misuse of genomic information, as relevant to the convention on Biological Diversity and the 
Nagoya Protocol—discussions which largely center upon establishing approaches to balancing multinational 
genomic data sharing and direct economic benefit sharing. But these discourses do not address the broader 
issues we have defined here, which we believe require more extensive international forums for address and 
resolution. Toward such ends, we recommend that the science and technology components of the NATO alli-
ance be engaged in review and guidance of military uses of pre- cision medical data, working not as a singular 
entity, but in concert with other international scientific societies that are devoted to ethically sound global 
advancement of precision medicine.

CONCLUSIONS

As developments and capabilities in precision biomedicine advance, and the U.S. military pursues its benefits, 
we urge that military biodata be regarded and treated as critical oper- ational information. In this light, we 
recommend that all such data be subject to rigorous digital biosecurity oversight and controls. Further, we 
recommend a full “biodata risk analy- sis” to assess the viability of compiled or portioned biodata to be (mis)
used to incur disruptive and/or destructive influ- ence and effect(s) upon the military and U.S. national securi-
ty and public safety at-large. In addition, we recommend that full consideration and address of all ethico-legal 
(and social) implications and issues incurred by the use of biodata and precision biomedical approaches with-
in the military. The cur- rent efforts of the human performance research group are optimistic in this regard; 
however, continued enterprise is needed to more completely address more nuanced issues of ethical systems 
and approaches to be employed, and how such endeavors can and should be implemented (and com- muni-
cated) both within public fora, and upon the rapidly shifting global stage.20–23 With the early employment 
of such measures, a preventative stance is afforded which will hope- fully mitigate downstream harms, but in 
preparedness for such events, remedies to “precision maladies” should also be researched and created.
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Neuroethics Beyond Normal
Performance Enablement And 

Self-Transformative Technologies
By John R. Shook & James Giordano

Abstract: An integrated and principled neuroethics offers ethical guidelines able to tran- scend conventional 
and medical reliance on normality standards. Elsewhere we have pro- posed four principles for wise guidance 
on human transformations. Principles like these are already urgently needed, as bio- and cyberenhancements 
are rapidly emerging. Context matters. Neither “treatments” nor “enhancements” are objectively identifiable 
apart from performance expectations, social contexts, and civic orders. Lessons learned from disability studies 
about enablement and inclusion suggest a fresh way to categorize modifications to the body and its perfor-
mance. The term “enhancement” should be broken apart to permit recognition of enablements and augmen-
tations, and kinds of radical augmentation for spe- cialized performance. Augmentations affecting the self, 
self-worth, and self-identity of per- sons require heightened ethical scrutiny. Reversibility becomes the core 
problem, not the easy answer, as augmented persons may not cooperate with either decommissioning or 
displacement into unaccommodating societies. We conclude by indicating how our four principles of self-cre-
ativity, nonobsolescence, empowerment, and citizenship establish a neuroethics beyond normal that is better 
prepared for a future in which humans and their societies are going so far beyond normal.

Entwined Projects and Four Principles

As a discipline, neuroethics encom- passes two broad projects. It considers the implications of brain and 
behavioral research for understanding the cogni- tive processes and psychology involved in, and perhaps 
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responsible for, moral judgments and conduct. Neuroethics also addresses and evaluates issues, questions, 
problems, and trajectories of proposed neuroscientific and neu- rotechnological interventions on sub- jects, 
by selecting and applying moral guidelines.1,2,3 Those guidelines may be borrowed from older ethical re-
sources largely untouched by current moral psy- chology and neurology. Alternatively, neuroethics could in-
vest its dual-mode inheritance into the integration of up-to- date science for developing an improved ethics. 
We assert that neuroethics can and should formulate and defend a coherent set of moral priorities, includ- ing 
in its deliberations discoveries about ways that humanity practices morality and thinks about moral values 
and norms. Neuroethics won’t be daunted by dichotomies of a logic untainted by science. Those isolating 
their “oughts” from what humanity “is” will be left behind, idolizing a humanity that was.

We propose that, in order to make distinctive ethical recommendations of its own, neuroethics must do more 
than endorse commonly encountered moral priorities or philosophically venerable ethical principles. Where-
as any neuro- ethicist is quite at liberty to recommend local social morals, a culture’s morality, or some phi-
losophy’s ethics for resolv- ing moral concerns or deeper ethical con- flicts, those recommendations wouldn’t 
automatically be those of neuroethics itself. Genuinely neuroethical recom- mendations should be guided 
by authen- tically neuroethical deliberations. The need for those deliberations has become urgent. Essential 
matters on which famil- iar legal rules and ethical principles are predicated—the nature of the human “body,” 
the “person” worthy of respect, and the “self” in its autonomy—are no longer fixed landmarks for drawing rigid 
baselines.

The field of neuroethics must assem- ble fresh resources for surveying and traversing such a dramatically 
chang- ing landscape. An integrated and principled neuroethics would thoughtfully offer ethical guidelines 
not only to address those specific instances in which neuroscience and neurotechnology are directly involved 
but also, more gener- ally, to approach and guide how scien- tific and technological progress is taking human-
ity to new frontiers that raise truly novel ethical concerns. Neuroethics in theory and practice has no choice 
but to go beyond normal.

In this light, we have recommended four guidelines to provoke the inaugu- ration of a principled neuroethics.4 
They are enlargements on the bioethical prin- ciplism of Beauchamp and Childress.5 They give more explicit 
regard to indi- vidual transformations prompted and achieved by the brain sciences, and to the civic contexts 
in which bioenhanced and neurotechnologically transformed people will reside. Our principles are as follows:

1) Self-creativity: The right of persons to re-create themselves to enrich their lives
2) Nonobsolescence: The duty to avoid the creation of obsolete people
3) Empowerment: The duty to increase the capabilities of people to live autonomous and fulfilling lives 
4) Citizenship: The duty to promote free, equal, law-abiding, and participatory citizenship

These ethical guidelines are recom- mended not as maximum limits but only as minimum expectations. Soci-
eties should try to mutually adjust and exceed them, each in their own way. Respect for cultural diversity and 
global pluralism is embedded and reflected in these prin- ciples. The world’s peoples pursue con- ceptions 
of the good life, guide their societies as best they can, and gradually experiment with novel ways of living. A 
society systematically violating any of these four principles does not respect those meaningful pursuits and 
deserves moral disapproval. To be relevant on an international scale, neuroethics must pay due heed to trans-
cultural con- texts, while offering more than moral relativism.6

A neuroethics fragmented by pre- sumptive normalities, folk psychologies, social conventions, national laws, or 
dogmatic moral systems won’t sufficiently enable preparation for what lies ahead. No single country or league 
of countries may be able to fully control the coming modifications to our species, as humanity embarks on 
experimental diversifications to the brain, body, and genome on an unprecedented scale.7 If we expect global 
deliberations to be cohesive, then neuroethics must become integrated. The following sections discuss limita-

tions to medical models of normal- ity and current framings of enhancement, followed by an improved schema 
for comprehending performance enhance- ments and potential enablements; finally, we connect the utility of 
that schema with emerging neuroethical issues and the four neuroethical principles to deal with them.

The Natural and the Normal

Arguments based on some established notion of what a human being “natu- rally” should be, what a human 
being “normally” should pursue, or what a human being “necessarily” should deserve shouldn’t receive pre-
sumptive weight in a principled neuroethics. Neuroethics, unlike traditional medical ethics, is fundamentally 
not about health or medicine, nor is it essentially about making people normal or better. Rather, it must start 
from ample recognition of the ways that people can be similar and/or different from one another. Neuroethics 
must concern itself with any potential modification to and diversifi- cation of the body, brain, and embodied 
“self” that may become achievable. This due concern has been commonly characterized as the issue of “hu-
man enhancement” or “bioenhancement.”8,9,10

Yet neuroethics is already moving beyond the social and legal framework that shaped medical ethics and 
pre- liminary conceptions of enhancement. Technically, translational and dual-use research extends possibil-
ities for organic modification far beyond medicine’s pur- view. On the ethical side, two features of traditional 
medical ethics must be tran- scended: presumptions about what con- stitutes the normal healthy body and 
the concept of a direct line from therapy on to enhancement engendered by those presumptions. The ques-
tion of transhu- manism points to a third ethical consid- eration: besides therapeutic restorations of health 
and enhancing human capaci- ties above some normal level, bioen- gineering and cybernetics look ahead to 
exceeding standard human traits and capacities entirely. How transhu- manism’s apologetics, or posthuman-
ist visions, can surpass simplistic notions about enhancement is a separate mat- ter.11,12 Still, neuroethics 
can—and argu- ably should—be valid and valuable to the discourse.13,14

Trans- and posthumanist speculations aside, a future-oriented and civic-minded neuroethics is urgently 
needed at pres- ent. Of course, the accomplishments of medical ethics are not to be lightly discarded. Medical 
ethics defended patients’ rights and healthcare provid- ers’ duties and addressed issues from artificial concep-
tion and abortion to end- of-life care and euthanasia. However, medical ethics largely relies on the dom- inant 
cultural norms and prevailing legal principles of the home countries of leading medical ethicists. By demand- 
ing consistency with U.S. laws and con- stitutional rights, for example, American medical ethics developed 
guidelines for medical conduct in institutional settings such as clinics, hospitals, and research laboratories.15
Medical ethics has also enlarged its purview beyond domestic accountabil- ity, while remaining indebted to 
Western medicine’s normative notions of the “moral individual,” what counts as “standard health,” and con-
cerns for the “autonomous patient” (MISHAP).16 Despite repeated warnings from numer- ous voices over past 
decades, much of the work in and of medical ethics, like that of medicine, has rather uncritically and univo-
cally spoken of such things as “the human being,” “the healthy body,” “the normal capacities,” “the person,” and 
“the competent agent,” as if these terms refer to readily identifi- able and certifiable matters. Medicine has 
acquired knowledge about how the human genetic code is supposed to con- struct the human body, how the 
human body normally works, and how the human body is afflicted by deformities, diseases, and dementias. 
At its core, medicine treats deviations from what is considered to be proper form, desir- able ease, and right 
mentality and in so doing typically relies on its normative conceptions of what the normal, healthy human 
being is supposed to be. Some may still presume that the “normal” human body treated by most of medicine 
is grounded in natural biol- ogy alone, outside of any sociocultural framework; but we need not again sur- vey 
the demonstrable ways that medi- cine has been directed and misdirected by cultural contexts. Estimating 
species- typical organic functioning is one thing; judging proper human functioning is quite another. The 
“typical” human on the planet today, at the median among 7 billion plus inhabitants, does not nec- essarily 
correspond with who counts as a healthy patient in a local doctor’s office.
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The concept of enhancement illus- trates how familiar framings leave inad- equate categorizations in their 
wake. The presumption of medical categories and cultural norms by societies doing medical ethics explains 
how medicine and medical ethics generated the sup- posedly exhaustive division of thera- pies and enhance-
ments. Medicine can depict health modifications on a linear continuum by consulting available ideas about 
the proper features and functions of what is construed to be a normal healthy body. Where a therapy is (rough-
ly) taken to be the modification of physiological/psychological functioning toward some standard for nor- mal 
health, an enhancement could then be regarded as improved functioning beyond that standard. From a naïve 
medical perspective, there can be a neat divide separating therapy from enhancement—an enhancement is 
what- ever isn’t needed as a therapy—so together they exhaust the possibilities across a continuously linear 
range. Achieving descriptive simplicity is thus matched by adoption of a conveniently simplistic normativity. 
Just as labeling an intervention as a “therapy” carries connotations of value and desirability, the label of “en-
hancement” sounds worthy unless and until proven other- wise. Who could be so heartless and impractical as 
to deny humanity an opportunity for real improvement?

The potential applications of new bio- technologies are exposing severe limi- tations to this simplistic contin-
uum and its underlying congeniality with medi- cal notions of normality and swift judg- ments of practicality. 
In the years and decades ahead, neuroscience and neu- rotechnology will enable doing things to bodies and 
brains that have little or nothing to do with common concep- tions of normality. In this global age, as new 
technologies are developed and employed in pluralistic, international contexts, and as access to information 
accelerates on worldwide scales, we no longer have the luxury of conducting medical ethics or neuroethics 
as if it comes down to disagreements among ethical systems or political camps. The settled judgments of 
medical ethics from past decades will be of little casuistic utility for guiding radical new applica- tions of bio-
technology that do not con- form to familiar ethical, cultural, or even biological paradigms.

Why Isn’t Enhancement Enough?

Erik Parens expressed a verdict about “enhancement” that has been reached by many: “some participants think 
the term enhancement is so freighted with erroneous assumptions and so ripe for abuse that we ought not 
even to use it. My sense is that if we didn’t use enhancement, we would end up with another term with similar 
problems.”17 This sentiment has been shared by pro- ponents, skeptics, and pessimists about enhancement, 
including those working in neuroethics.18,19,20,21,22 Using terms laden with ambiguity is a problem. We 
believe that, instead of replacing one poor term by another problematic term, it would be better to develop 
an improved, more specifically accurate lex- icon, at least to serve those fields involv- ing scientific research. 
Unlike the medical term “therapy,” which has developed and survived as a useful concept with fairly well- 
understood applications, “enhance- ment” is routinely criticized for being unclear as to what interventions 
(should) properly count. What about those med- ical or nonmedical modifications that do not categorically 
fit well with either therapy or enhancement? Why should the positive value connotations attached to ther-
apy also be attached to enhance- ment, especially when the full value of an enhancement is questionable? 
Furthermore, could an enhancement have intrinsic merit regardless of social context, and independent of 
societal judgment?

A primary difficulty is the fact that an identical treatment may be a therapy for one person and an enhance-
ment for another, depending on each person’s situation and context.23 Impressive ther- apies can rehabilitate 
performance above the unmodified population’s norms, lending them the appearance of being an enhance-
ment.24,25 Medical interven- tions ordinarily designed for effecting therapy can produce results looking like 
enhancements if given to healthy people.26 Treatments for repairing inju- ries can indeed improve the func-
tioning of uninjured people. For example, some baseball players perceive the “Tommy John” surgery (UCL el-
bow reconstruction), if performed before elbow problems arise, to be an acceptable performance enhancer.27
Engaging a standard that defines treatments as interventions rendered to (attempt to) return some aspect 
of indi- viduals’ biology or performance to nor- mal, and that defines enhancements as any intervention ren-

dered to individu- als with normal biology and/or perfor- mance (so as to augment their structure or func-
tion), is one approach to creating and discerning categories of interven- tion.28 But we opine that this, too, 
is not without issues. Letting the biological norm of the “healthy” person serve to demarcate therapies from 
enhancements hides ineradicable puzzles.

Consider a medical modification of the ear to improve the range and inten- sity of hearing. Before describing 
that modification done to someone as an enhancement, must we first ascertain its proper therapeutic use? 
An adult without hearing from birth could choose that modification to gain hearing. There is no need to first 
label that person unhealthy or disabled, so that receiving this modification can count as a ther- apy.29,30 Clas-
sifying some people as dis- abled just so other people can appear enhanced cannot be acceptable. The term 
“enhancement” carries connotations of above-normal functioning, which is precisely the issue: who are the 
below- normal people? Letting enhancement be what isn’t regarded as therapy isn’t fully workable. Relying 
too heavily on medi- cal diagnoses permits the unacceptable notion that an enhancement could be objec-
tively assigned without considering either the recipient’s specific situation or the wider social environment.

This is a narrative trap to be avoided. Yes, therapies are good, but that can’t mean that enhancements are au-
tomati- cally good, or assuredly better than ther- apies. Enhancing something is not the same thing as improv-
ing it. The mean- ing of “enhance” can point to a simple quantitative increase according to some measurable 
dimension. It also can indi- cate adding value where none had existed. Or it could indicate the improve- ment 
of an already present value. Does an enhancement add a capacity to a person? Would it simply strengthen a 
capacity already possessed? Or could some enhancements be achieved by diminishing or even eliminating 
capac- ities? If an enhancement doesn’t reach toward an ideal of human excellence, can it still be an enhance-
ment for some personally idiosyncratic dream? What about the addition of capacities that no other human 
has ever possessed? As a perusal of the literature will reveal, assigning such meaning(s) to the term “enhance-
ment” is quite prevalent.

Questions have been raised through deeper analysis pointing to a third clas- sification beyond therapy and 
enhance- ment.31,32,33,34,35,36 Enhancements adding planned or unplanned capacities never acquired by 
the species need special rec- ognition. The real-world consequences of extreme enhancements cannot be 
per- fectly predicted. What about enhance- ments responsible for other anticipated, or unanticipated, chang-
es to function? One valuable aspect of an enhancement may not outweigh other deleterious effects. Does “en-
hancement” refer to just the specific intended improvement, or should the overall impact be weighed? Fur-
thermore, an enhancement for a certain capacity never guarantees that the envisioned activities are reliably 
achieved. Evaluations unavoidably con- tain risk assessments here. An enhance- ment may (help to) facilitate 
a desired activity, but it may not suffice depend- ing on varying conditions. Is an unreli- able, less-than-fully-ef-
fective, or useless enhancement actually an enhancement?

Judging enhancement may involve recognizing and appreciating wider social contexts, as well as individuals’ 
personal situations. If enhancement should at least involve an above-normal capacity, does one’s enhance-
ment van- ish if many other people acquire similar modifications, shifting the mean or median ever higher? 
Alternatively, if many people get different capacities enhanced, permitting them to exceed their own perfor-
mance from a prior enhance- ment, does it remain an enhancement? Another scenario involves competitive 
circumstances, in which the enhance- ments of others could negate those advantages that one had once 
gained through an enhancement. The readi- ness of society to deal with enhanced persons appears to be a 
major variable determining the status of enhancements at large. (For musings on this theme, see Dan Wil-
liams’s science fiction novel Amped).

Ultimately, social norms are powerful forces. The standards of normality by which enhancements are mea-
sured could also find a modification strangely deviant or just too weird. The social environment includes moral 
standards as well. Should the classification of enhancement be morality neutral, or must a genuine enhance-
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ment respect prevailing morals? What about higher- level principles, such as the welfare of society or political 
equality?

Performance Enhancement Options

Among philosophies informed by science, pragmatism stands out for its facility to address complex behav-
ior- organism-environment systems. Pragmatism denies a rigid subject-object dichotomy and the Cartesian 
self, per- mitting continuities and integrations among mental processes, bodily con- trol, tool use, conducting 
activities, and social interaction.37,38 As neuro- philosophy continues to absorb les- sons from the cognitive 
and neural sciences, a pragmatist neurophiloso- phy has emerged at that convergence of insights into the 
embodied, enactive, purposive, and cooperative nature of all cognition.39,40

In this view, neither treatments nor enhancements could be objectively iden- tifiable apart from human in-
teractions and social expectations. Additionally, the significance of human interactions cannot be separated 
from broader social expectations about those interactions. People use social cognition to manage dynamic 
interactions for group pur- poses. Isolating and insulating mental states from their generation and appli- cat-
ion in the course of dealing with local environs and social relations can lead to erroneous characterizations of 
consciousness and conduct. Isolating the self also allows the assignment of responsibility to this self alone. 
Forgetting that meaningful action always happens within (partially) cooperat- ing environs has long distorted 
philo- sophical psychology and contorted modern ethics.

In short, thinking and doing are fused and co-responsive. By attending to conduct within its contexts, the 
proper field of inquiry may be captured by the term “performance.” Bio-psychosocial dimensions of perfor-
mance are essen- tial. In this light, we offer the basic ABCs of performance. Five dimensions seem to be pri-
mary:

performance (ABCDE) = accomplish- ing trained activity (A) by using bodily control (B) for enacting tooled 
capacities (C), within a environing domain (D) while coordinating with ensembles of others (E).

For example, the performance of driv- ing a car equals operating the vehicle safely using rapid-response hab-
its and enhanced visual information, on pub- lic roads surrounded by other drivers, cyclists, and, periodically, 
pedestrians. Therefore,

nonperformance = poor accomplishment due any substandard A, B, C, D, and/or E.

A vehicular mishap may be due to lack of proper training, lack of bodily con- trol to manage driving, lack of 
tools to convey enough information, bad roads, and other poor drivers and/or cyclists, and/or careless pedes-
trians.

The circumstances in which most people can expect their actual tooled capacities to permit the performance 
of “ordinary” living in society usually foster such capacities that are widely deemed to be normal. What feels 
normal, according to most people, appears to require no explanation. A person’s nonperformance can usu- 
ally be “explained” only by that person’s poor bodily control or lack of trained capacities. If bodily control and 
training seem adequate, then the non- performance is subsequently attributed to a lack of tooling. If those 
all seem to be adequate, and because social domains and ensembles are still available givens on this limit-
ed view, faulting the individual nonperformer now seems easiest, perhaps for failure of character or due to 
deviant impulses. This nonperformer is hence (personally) blamed for thwarting his or her bodily control B, 
disdaining activity A, or disliking domain D; ergo, this person must be BAD. However, so long as sufficient 
training, ensembles, and tooling (STET) would produce performance, the indi- vidual needn’t have to change, 
and one’s personal body and character aren’t suspect.

If the nonperformer has bodily con- trol difficulties, it may be that physi- ological adjustments, improvements 
in assistive technology, and/or revised training may bring about capacities permitting the desired activity.41 
Emerging technologies are eroding the distinction between upgraded tooling and physiological adjustment. 
Bionic prosthetics supply a good example.42 When a prosthetic hand is integrated with modified biomechan-
ical and neurological structures of the arm so thor- oughly that no clear line separates the biological from 
the artificial, the body-tool dichotomy breaks down. Brain- computer interfaces may reach the same degree 
of melded intimacy.43 Neuropragmatism wouldn’t endorse a firm dichotomy between tool and body under 
ordinary circumstances and couldn’t invent one for such prosthetics. We’ve learned to apply voluntary control 
over body parts to affect our surroundings, and the brain readily extends that felt control through long-famil-
iar tools. Tools that become a physical part of us will become a mental part of us.

However, prior to medicine’s access to these emerging technologies, the body-tool distinction was upheld, 
and medicine focused on organic modifica- tions alone to deal with illnesses and injuries. Supplemented by 
orthotics (retooling) and rehabilitation (retrain- ing), medicine could stay attuned to adjustments of physical 
and psycho- logical functioning to remedy impair- ments.44 However, medicine required standards for phys-
iological functioning to set treatment goals. 

The normal human body was systematically defined with- out explicit reference to any accessible tooling or 
training, or any hospitable environs or ensemble. That resulted in high-functioning and successful people tac-
itly presuming that their own physi- ological condition was entirely normal, and that this normality should be 
the standard of normality for all of human- ity. What counted as the human body was determined by relatively 
abnormal individuals—specifically, privileged peo- ple who were not representative of the human popula-
tion. Medical psychology was likewise prone to accepting the psychological traits of elites as the stan- dard of 
normal cognition and character.

With such privileged normality in place, medical treatments could be characterized in isolation from consider- 
ations about the applied techniques of tooling or training, or changes to the social settings of places and per-
sons. Candidates for treatment are therefore not merely nonperformers but instead are labeled as disabled for 
everyday activities. So long as activity standards are set without regard for technique or society, disablement 
can remain an individual matter. 

Reductive medicine would permit all treatments producing results beyond population normality to be con-
fusingly classified as enhancements. Worse, this reductivism obtains that identifying those with enhance- 
ments requires defining who is normal and, in so doing, who is disabled. 

We believe that surely there is another way. Identifying the enhancements of some mustn’t depend on un-
fairly discrimi- nating against others.45,46 Judging the ethics of enhancement cannot—nor should not—be a 
neutral matter. Ethical systems supporting enhancement may themselves harbor biases favoring what counts 
as normal in society.47

Opponents to reductive disability have exposed common prejudices, identified structural obstacles, and fault-
ed societal discrimination.48,49,50,51,52 Better medical treatments ensuring performance capa- bilities are 
indeed desirable, and design- ing task responsibilities and supportive environs appropriate to those capabili- 
ties is civically justifiable.53,54,55,56,57 What must be avoided is an ideological standoff due to a simplistic x = 
y + z type formula, wherein performance equals individual practices in social set- tings. By assuming that one 
factor is static and treating the other as the vari- able, performance becomes either the entire responsibility of 
the individual or entirely the responsibility of society.

A pragmatist approach appreciates context more seriously, ensuring that all interactive factors are—and 
stay— involved.
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Performance in Context: Considering Enablement

We may provisionally apply the term “therapy” to a restorative or even regenerative treatment administered 
to an individual to affect an impairment. A therapeutic plan should be as inte- grative and holistic as possi-
ble.58,59 “Enhancement” cannot be defined sim- ply as nontherapeutic or parathera- peutic treatment. Avoid-
ing medical reductionism and reductive disability requires even greater attention to the surrounding medical 
and social context for evaluations of performance and non- performance. Taking key factors into account, let us 
reconsider the factors of both technique (tools and training) and society (environs and ensembles) more fully.

Let “rehabilitation” stand for the resto- ration of the capacities needed for ade- quate performance through 
therapy plus added tools and training.60,61 The goal of “enablement” additionally expects that the coordi-
nation of these three factors within rehabilitation should be modu- lated to produce the envisioned perfor- 
mances to be undertaken in society.62,63,64 Enablement adjusts changeable physiol- ogy plus technique 
within the given situ- ation of generic (socially common and constant) activities. Enablement doesn’t demand 
alterations to the activity domain beyond basic accessibility, nor does it demand oversight of the ensemble of 
people sharing in the planned activities.

By taking the environs and ensembles as givens, enablement expects valu- able techniques to help the indi-
vidual conform to given social conditions to display capabilities. For example, enable- ment trains a student 
to use an electronic

device for recording classroom lectures, but it doesn’t require that instruction no longer be delivered in the 
form of spoken lectures. Majority convenience and traditional methods prevail. Such majority convenience 
is still the case with accommodation, which coordinates rehabilitation with modest changes to the local en-
virons for generic activities, such as workplace positions. “Reasonable” accommodation typically leaves core 
activity functions unaltered, activity part- ners unaffected, and activity environs largely unchanged.65

More dramatic accommodation requires inclusion. The ideal of inclu- sion places heavy responsibility on 
environs and coparticipants to guaran- tee participatory activity and relies on rehabilitation as needed. The 
priority is joint participation, not just individual enablement.66,67 Activities are planned that ensure each 
person’s effective performance with coparticipants (who themselves may have performance adjustments), 
undertaken in redesigned environs that facilitate everyone’s suc- cess. The ideal of inclusivity aims at full and 
equal participation to the level that each person can reach, without dis- criminatory barriers obstructing com- 
prehensive integrated status. However, this venerable tradition, or issues of majority inconvenience, can no 
longer provide acceptable excuses for falling short of inclusivity.

What, then, would be the neuroeth- ical position with respect to the goals of this type of inclusion theory? 
As a civic and political ideal, inclusion theory may seem distant from the purview of neuroethics. However, a 
principled neuroethics is relevant to considering the sorts of enhancements that involve self-transformative 
mod- ifications. There are many reasons to try to restore some level of normality, and there will be reasons to 
attempt exceeding some standard or another of normality. How should neuroethics handle attempts to go 
beyond normal?

Therapy, Enhancement, and Augmentation

Generic enablement restores perfor- mance of the common activities found across society. But not all activi-
ties are generic. Specialized activities, to be strenuously performed under unusual environing conditions with 
only certain coparticipants, are quite another matter. Many specialized activities are accom- plished with extra 
tools and training alone. We may label preparation of any person for specialized activities that includes physi-
ological and/or psycho- logical modifications as the “specialized enablement” of that person.

In the future, radically novel technol- ogies will permit specialized enable- ments to go beyond normal—in 
two different senses of “normal.” In one sense, normality applies to human functioning commonly found in 
the human population. Is a person’s func- tioning better or worse compared to the average functioning found 
in that pop- ulation? Another sense of normality applies to functioning that is rarely or never found in the 
human population. Is a person’s functioning quite different from what the human population can do? This 
distinction gives rise to two different senses of beyond-normal func- tioning: is something a person can do 
abnormal because most others do it less well, or is it abnormal because humans don’t (yet) do it at all?

In the first sense of normality and abnormality, what may be normal for a certain population may be simply 
dis- tributed in some fashion that permits measurements and averages. For exam- ple, the ability to run is a 
standard capacity for humanity. Running speed across a large population can be sampled, and an average 
running speed can be calculated. Restoring an individual from an impaired condition to a performance condi-
tion in the activity of running would aim at permitting this individual to run at a speed approaching an aver- 
age running speed (adjusted for other variables, such as age and general health). In contrast, a specialized 
enable- ment for running could elevate an indi- vidual’s near-average running speed to a speed far in excess of 
that average. A remarkable enablement like this would place a modified runner not just among the fastest of 
humans but as a runner who is far faster than any human has been before. Running is a typical human activity, 
but this specialized enablement would therefore exceed normal performance for this function. The ability to 
run at speeds of 50 or 60 miles an hour is no mere enablement or enhancement but is an extraordinary aug-
mentation.

Next, consider a specialized enable- ment that modifies arms into effective wings, permitting flight. This is not 
an enhancement of any normal human functioning or activity. There is no typi- cal or average performance 
level for unassisted human flight. Humans can fly by attaching themselves to a flying apparatus such as a hang 
glider or a jet airplane, but we are talking about physi- ological modifications to the body to permit flight. A 
specialized enablement like this isn’t any sort of enhancement to a human ability. Although there is a kind 
of mechanical continuity between get- ting strapped tightly into a hang glider and getting wings directly 
integrated into one’s upper body, waving one’s arms up and down is different from moving one’s wing to fly. 
Acquiring the ability to fly is not a simple enhance- ment but a way to transcend standard human capacities, 
through a radical augmentation.

Locating the proper place for such extraordinary and radical augmentations is not simply a matter of drawing 
a straight line from therapies to enhance- ments and on to truly amazing enhance- ments. The point of truly 
radical modification is not about normality at all; it aims not at being average, or above average, but at being 
special or nearly unique. Furthermore, acknowl- edging the social context for fully classifying types of modi-
fications and evaluating performance enhancement remains just as important. In the sixfold scheme that we 
present subsequently, a neutral term is followed by both a nor- mative term for the modification and a civic 
classification for the modification. It is important to reiterate how many sorts of emerging alterations could be 
a treatment, supplement, or modification depending on the individual altered, the purpose for the alteration, 
and the standard against which functioning is compared.

1) A treatment aims at relief from an impairment, perhaps regeneration, and possibly restoration of struc- ture 
or function as well. If relief and/or restoration are reliably effective, a treatment is a therapy. With supportive 
tools/training, a therapy contributes to rehabilita- tion. In the context of appropriate social accommodation, 
rehabilita- tion is also generic enablement.

2) A supplement to an individual’s standard functioning aims at exceeding population norms. If that aim is 
reliably attained with- out deleterious side effects, a supplement is an enhancement. An enhancement that 
dramatically exceeds norms is an extraordinary augmentation. In the context of unusual performance expec-
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tations, an extraordinary augmentation can be a specialized enablement.

3) A modification adds a nonstandard capacity to an individual’s structure and/or function in order to tran- 
scend human capacities. If reliably practical, a modification provides radical augmentation. In the context of 
unusual performance expecta- tions, a radical augmentation can also be a specialized enablement.

Generic enablement, self-improvement, and specialized enablement are highly field-sensitive classifications. 
Whether someone remains enabled, in a generic or specialized way, or enjoys self- improvement always de-
pends on a per- son’s surrounding social conditions. If supportive assistance and a welcom- ing environment 
were absent or taken away, enablement would be eroded, and rehabilitation would suffer.

Enhancement will similarly be evalu- ated within social contexts. In a social atmosphere of bemused tolera-
tion, an enhancement may be about cosmetic vanity or lifestyle choice.68 In contexts of social approval, an 
enhancement may amount to valuable capacity extensions or at least acceptable self-improvements. If so-
cial acceptance shifts to disap- proval, however, enhancements might be regarded as self-indulgence or self- 
abuse. As for extraordinary or radical augmentation, after a person ceases spe- cial operations and returns to 
ordinary life, that augmentation may be classi- fied as an unfair advantage requiring some countervailing dis-
ablement to permit social participation. Alternatively, such augmentation could be regarded as a regrettable 
impairment (what we call “postenablement distress syndrome”) that necessitates rehabilitation, and uncivil 
behavior may require psycho- logical readjustment.

Societal judgment is hardly the same as civic validity or social fairness. That’s why enhancements and aug-
mentations should be separately evaluated accord- ing to standards of civil order and secu- rity and principles 
of equality and justice.

What a society may value as a self- improvement could actually be driven by prejudices about desirable ap-
pear- ances, gender and sexuality, ethnic and minority status, ageism and ableism, and so on. What is regarded 
as becom- ing who one should be or attaining enhancement may, in practicality, have less to do with deviating 
from normal- ity and more to do with approaching conformity.69 Social opinions on certain augmentations 
may prove fickle, shift- ing from “love it” to “hate it” as rapidly as does the public appetite for fashion.

Historical context matters as well. An enhancement, for the generation that invents it and uses it, can become 
a therapy for the next generation, if this enhancement is later regarded as essen- tial for conforming to normal 
health.70 Societies constantly review and revise what counts as normal human function- ing. Interventions 
that delay the effects of aging, for example, would be first applied as treatments for the elderly, but the next 
generation may use them to enjoy an unusually enhanced middle age. A subsequent generation may accel- 
erate the use of that intervention into an extraordinary augmentation that can be utilized when still young.71 
Over gen- erations, the extraordinary can become the familiar and expected. Modifications that had once 
counted as radical aug- mentations may recede to the status of ordinary self-improvements.

Neuroethical Concerns about Self- Augmentation

Perhaps no other anticipated augmen- tation has been a greater subject of spec- ulation than so-called en-
hancements proposed to directly affect conscious- ness, personality, agency, and the self. A principled neuro-
ethics, intent on assigning moral priorities, must appre- ciate the priority of maintaining a self that is capable 
of morality. The pragmatic

framework that distinguishes rehabili- tation, enhancement, and augmentation from applications in enable-
ment per- mits a more nuanced analysis and prag- matic disentanglement of the ethical issues that arise in 
this most sensitive of matters. Examples of cognitive alterations, whether accidental or deliberate, that could 

lead toward self-discontinuities or the creation of new self-identities include memory emendation or erasure; 
shifting of core interests and drives; intensifying focus, determination, per- severance, or self-preservation; 
modifi- cations of affective processes involving optimism, self-confidence, attachment, trust, suspicion, ag-
gression, loyalty, or bravery; enhancement of intellectual abilities far beyond standard perfor- mance; revision 
of core moral beliefs or reversal of key moral attitudes; changed weightings of moral considerations relative to 
other concerns; alterations to processes of social cognition; and changes to ways that social norms and duties 
are prioritized.

Some potent cognitive enhancers and augmentations may modify self-identity. Across a range of sensory, 
affective, motor, social, and intellectual neurocog- nitive functions there lies a potential for dramatic alter-
ations to the ways that we experience and understand ourselves. The sense of a unified self and self-aware-
ness, to the extent that any physiological sense can be given to the self, appears to derive from, and depend 
on, numerous contributions from cross-communicating components of the brain. Even modest alterations 
to some critical neural processes can have dramatic effects on personality and temperament, or even iden-
tity and authenticity.72,73,74,75,76 Whether accom- plished through pharmacological/ nanoscale agents, 
deep-brain or tran- scranial stimulation, tissue and genetic implantation/grafting, brain-to-brain interfacing, 
or computing implants/prosthetics (and so on), effective alterations can amount to radical self- transforma-
tion.77,78,79,80,81,82,83

Regardless of whether the sense of self has a substantial, constructed, or fictional basis, when contributo-
ry neu- rological processes are altered, there could be serious consequences for self- identity. No abstract 
argument from neu- roessentialism is needed to suggest the genuine empirical possibility that dra- matic 
alterations to brain and bodily functions can change not just personal- ity or temperament but the continu-
ity of the self that one recognizes oneself to be.84,85,86,87 Furthermore, if self-identity becomes flexible or 
even fungible, addi- tional, deeper questions about authentic- ity, autonomy, competence, responsibility, and 
culpability arise.88,89,90,91,92 Legal implications fostered by any of these possibilities will have far-reaching 
social ramifications.93,94,95

Neurocognitive alterations to one’s personality or even self-identity can generate particularly thorny issues 
and questions. For instance, suppose there were some neural modification to brain function that increases 
one’s capacity to be courageous under anxiety-provoking conditions. As a treatment for some- thing such as 
extreme shyness, this adjustment in courage could therapeu- tically restore normal functioning, by accom-
modating a society’s preference for people enabled for some extrover- sion or boldness. However, in other 
societies unaccustomed to this forward- ness and boldness, that same treatment could cause a disabling 
personality disorder. If administered to a person desiring greater courage than normal, the treatment would 
produce increased confidence, and a society may or may not judge that as an enhancing self- improvement. 
An extraordinary aug- mentation could permit a person to display maximal bravery despite fear and stress. 
A radical augmentation could even be envisioned, if the capacity to feel either fear or courage was overrid- 
den, producing a level or type of brav- ery that transcends human standards. What societies are able to judge 
about those extreme augmentations will be difficult to predict. It will, to a large extent, depend on the spe-
cialized pur- poses that such augmentations serve.

An illustrative case of a specialized enablement is the military use of radi- cal self-augmentation to improve 
sol- dier performance in the field.96 The perspectives of the soldier, the military, and society must be taken 
into account as ethical concerns are raised. Perhaps we are on the verge of a revolution in neural engineering 
that will allow tech- nical modification of the brain to improve character and to enhance morality.97,98,99 
But here some skepticism—and even cynicism—has its place. Categorizing this matter as a question of moral 
enhancement just because it concerns a character trait associated with virtue and morals must be inadequate, 
for reasons outlined in previous sections and elsewhere.100 Once again we must go beyond enhancement. 
Bravery aug- mentation for a career soldier might be regarded as consistent with self- improvement, at least 



254 255

during active service. If that specialized enablement were applied to a civilian, the case would be entirely 
different. When conditions of extreme personal risk are needed to make one feel challenged and fulfilled, life 
can’t be quite the same anymore. The idea of an army of volunteers intending to pursue a military career who 
receive bravery augmentation raises some ethi- cal concerns, but not as many concerns as an army of drafted 
conscripts given the same augmentation.

To provide another scenario, let us suppose a neurocognitive alteration orig- inally designed as a treatment 
to allevi- ate guilt-related anxieties resulted in a person’s capacity to complacently kill enemy combatants in 
warfare without moral qualms or postbattle mental trauma.101 Is this a case of preventative treatment or a 
form of moral enhance- ment of a soldier’s character? Suppose this modification is done to a career sol- dier, 
enhancing battlefield performance so that she or he becomes the effective soldier she or he has wanted to 
be. This brain alteration could be classified as a self-improvement, if society approves of soldiers being all they 
can be. Yet this alteration is better classified as a specialized enablement, ensuring high performance during 
and after frontline operations. If a person’s empathy-free and guilt-free capacity to kill becomes a stable part 
of who she or he is, a differ- ent self has become militarily enabled by getting morally impaired. What really 
counts as a character virtue is by no means an assured matter, and the field of military ethics must attend to 
these neuroethical concerns.102

Irreversible brain alterations to mili- tary conscripts that dramatically alter self-identity to the point at which 
an individual can only function as a soldier are the sort of manufacture of a “single- use human” that deserves 
the closest ethical scrutiny. By contrast, reversible brain modifications that only temporar- ily enhance a career 
soldier’s capaci- ties may be easier to ethically justify. If the enhanced warfighter is inevitable, a soldier spe-
cially enabled for battle shouldn’t be psychologically damaged in the process or predisposed only for conflict 
engagement.103,104

Neither safe and effective alteration, voluntary alteration, nor reversible alter- ation can entirely ease concerns 
here. What will count as safe and effective when an alteration utilized as an enable- ment under extraordinary 
circumstances exerts an unpredictably unique influ- ence on one’s conception of oneself, one’s self-worth, and 
one’s self-identity?

The performance expectations that soci- ety places on professionals in general, and rehabilitation expecta-
tions placed on criminals, already distort the prac- tical meaning of making a voluntary choice. Would soldiers 
be allowed to have the safe and effective choice to decline augmentation?105,106,107 Research testing of 
mental stimulants, brain- computer interfaces, and bionic pros- thetics on military personnel108,109,110,111 
has already aroused cautionary ques- tions and stances.112,113,114,115

Reversibility may reduce ethical wor- ries, but because self-identities can be involved with extreme augmen-
tations, applying only temporary alterations during specialized activities isn’t going to be as reliably precau-
tionary as one may imagine. If someone appreciates who he or she is while augmented far more than who he 
or she used to be, voluntary despecialization may be difficult to obtain. From the perspective of this person, 
loss of augmentation may represent a destructive harm to his or her own self and his or her sense of who he 
or she essentially is. De-enablement could be equivalent to self-impairment or self-erasure, and this is highly 
consequential to postenable- ment distress.

Postenablement: Accommodation or Inclusion?

When an enabled individual reenters a civil society that is unready to accom- modate extreme augmentation, 
we must ask what society really owes this indi- vidual. The option of detainment, de- enablement, and rehabil-
itation can appear to be the right course to take. Perhaps this “deviant” new person might be deemed too ab-
normal and problematic for society. Alternatively, a duty of inclusion could dictate greater civic flexibility and 

an obligation to accommodate citizens regardless of “disability” (inclusive of postenable- ment syndrome). 
Contemplate a soci- ety simultaneously pursuing the generic enablement of citizens trying to live productive 
lives while denying that same opportunity to those who have honorably served specialized duties. Ethics may 
not contort so far as to jus- tify enabling some while de-enabling others.

Supposing that the “real” person prior to an augmentation is the genuine citizen or derogating the augmenta-
tion as an addiction or appendage won’t stand up to scrutiny if and when the augmentation is truly essential 
to the person in question. Where persons are involved, rights to self-determination and autonomy suggest 
that a particular right to mental self-determination should apply.116 The ideals of self-worth and full inclusion 
place an even greater obli- gation on society to ensure ample and equal participation in pursuing a liveli- hood 
and in enacting civic roles. The sorts of dramatic changes to society necessitated by full inclusion for many 
radically augmented persons exceed the imaginations of all but expert futurists and science fiction writers.

Societies would be wise to avoid a forced choice between regretfully de- enabling persons or struggling to 
accom- modate radically augmented persons. If special-use persons are created for par- ticular fields, their 
specialized enable- ment shouldn’t later become the cause for their disablement in civil society. The ethical 
duty to ensure performance capabilities and social enablement cov- ers each and every person, no matter the 
manner of their creation. Prevention avoids that forced choice, however. Modifications that do not create new 
identities, or rapidly reversible modifi- cations that only transiently affect identity, should be preferred. If an 
inte- grated augmentation did alter personal identity, gradually diminishing that augmentation—with every 
effort to gently guide (yet another) personal transformation toward a stable and confident personal identi-
ty—would be preferable to abrupt cessation without follow-up care.

Decommissioning an augmentation won’t be as easy as these proposals may make it sound. Nevertheless, 
although augmentation removal may leave an individual bewildered, it needn’t leave him or her degraded. 
The same duty to ensure capacities for enablement still applies here—proper rehabilitation and accommo-
dation should provide for this person’s generic enablement. Devaluing the person as if that person shouldn’t 
have existed is neither necessary nor warranted. After all, service with a spe- cialized enablement was sought, 
and at one point, that augmented person was very much valued. The removal of a specialized enablement 
doesn’t make that person any less special. This option, by contrast, demands the full dignity and equality of all 
persons by deliver- ing generic enablement no matter the course of that person’s life. There can be no repeat 
of the utilitarian argument favoring the prevention of “disabled” people by devaluing those living with an 
impairment.

Neuroethics Enabled with Augmented Principles

In summary, we have applied an inte- grated and pragmatic standpoint to sketch a schema for discerning the 
nature of therapy, enhancement, and/or enable- ment. This scheme, as our discussion of a handful of potential 
cases and con- cerns can illustrate, enables neuroethics to better perceive and address coming opportunities 
and concerns. Toward this end, we conclude with a brief enlarge- ment of the four ethical principles of neu-
roethics mentioned in the first sec- tion in light of the analyses offered in later sections. Elsewhere we defend 
this pragmatic principlism as the creation of flexible yet firm guidelines for evaluat- ing emerging issues before 
they become overwhelming or intractable.117 Here we point to the way that this neuroethics beyond normal 
can fulfill a primary responsibility of any ethics: to maintain focus on the centers of moral worth, so that moral 
persons can flourish and promote morality in their societies. The principles of autonomy, nonmaleficence, 
beneficence, and justice nobly serve this responsibility, and our ethical responsi- bilities are only growing as 
novel bio- and neurotechnologies are expanding human horizons. Augmentation is clearly in order.

Augmenting autonomy yields self- creativity. The right of persons to auton- omously direct their lives should 
be extended to the right to re-create them- selves to enrich their lives. Access to self-creative modifications, 
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even to the point of making new selves, should be protected, so long as other principles are respected along 
the way. Self-creativity must not be conflated with individuality or peculiarity; people should also be allowed 
to re-create themselves to more closely conform to desired group stan- dards (so long as those standards do 
not themselves involve loss of autonomy or violations of the other three principles). A modification is uneth-
ical if it contracts creativity—for example, by reducing responsible autonomy or the capacity for further cre-
ativity, reducing basic capabilities to support one’s self, or lim- iting potential competencies to improve one’s 
standard of living and well-being.

Augmenting nonmaleficence yields nonobsolescence. The duty to avoid unrea- sonably harming people 
should be extended to avoid the creation of obso- lete people, especially single-use people that are so irre-
versibly specialized by radical body/brain modifications that career and lifestyle options become too limited. 
A modification is unethical if it unreasonably risks producing a per- son with peculiar or radical enhance- 
ments that excessively restrict future self-creativity, or if it reduces empower- ment or citizenship.

Augmenting beneficence yields empowerment. The duty to advance the welfare of others should be extend-
ed to the duty to increase the capabilities of people to autonomously live indepen- dent and fulfilling lives. A 
modification would be considered to be unethical if it causes unreasonable harms to a person, makes a per-
son more dependent on others (especially to the point of losing effective citizenship, the fourth principle), or 
reduces a person’s capacity to pursue his or her own well-being.

Augmenting justice yields citizenship. The duty to fairly distribute scarce goods should be extended to the 
duty to guar- antee everyone’s ability to be a free, equal, law-abiding, and participatory citizen. A modification 
would be uneth- ical if it risks debilitating a person’s capacity for fulfilling the roles and responsibilities of en-
gaged civic life or enjoying the rights and obligations of citizenship.

An unprincipled ethics, forgetting how to sustain the vitality of morality, only contradicts and destroys itself. 
Persons are enduring ends no matter how much they may also come to view their selves as transformable 
means. From the soundest medical treatment to the most radical augmentation, we may hope for enhance-
ments and enable- ments, but we’d better ensure futures that we all can live in, and in which we can live well 
together. It is our hope that neuroethics—perhaps of the type proposed here—will be useful to these pursuits.
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INVESTIGATIVE REPORT

The “New Normal” & The Civil Society Deception
A global network of stakeholder capitalist partners are collaborating to usher in what they claim to be a new 
model of enhanced democratic accountability that includes “civil society”. However, beneath their deceptive 
use of the term civil society lies an ideology which offers this network an unprecedented degree of political 

control that threatens to extinguish representative democracy entirely.

By Ian Davis • December 13th, 2021

Representative democracy is quietly being phased out to be replaced with a “new normal.” This “new normal” 
is a nascent form of governance being referred to as “civil society.” It is founded upon the principles of commu-
nitarianism and it is being offered to us as an illusory replacement for representative democracy.

The Global Public-Private Partnership (G3P), who set the worldwide policy agenda, have long-seen the ma-
nipulation of the concept of civil society as a means to achieve their ambitions. This is at odds with how many 
emergent “civil society” groups understand their allocated roll.

Set against the background of a corporate, global state, in this article, we will explore the exploitation of com-
munitarian civil society and consider the evidence that, despite possibly good intentions, civil society is very 
far from the system of increased democratic accountability that communitarian’s had hoped for. In the hands 
of the G3P, what they refer to as “civil society” is a tyranny.

Shaping the Global Public-Private Partnership

Speaking at the World Economic Forum (WEF) annual Davos meeting in 1998, then United Nations (UN) Sec-
retary General Kofi Annan, described the transformation of the United Nations. He signaled the transition to 
the G3P model of global governance:

“The United Nations has been transformed since we last met here in Davos. The Organization has undergone a 
complete overhaul that I have described as a ‘quiet revolution’ […] A fundamental shift has occurred. The Unit-
ed Nations once dealt only with governments. By now we know that peace and prosperity cannot be achieved 
without partnerships involving governments, international organizations, the business community and civil 
society […] The business of the United Nations involves the businesses of the world.”

The WEF describes itself as the “International Organization for Public-Private Cooperation.” It represents the in-
terests of more than 1000 global corporations and, in June 2019, it signed a Strategic Partnership Framework 
agreement with the United Nations. The WEF and the UN agreed to work together to “accelerate implementa-
tion of the 2030 Agenda for Sustainable Development.”

Agenda 2030 establishes the initial way-points along the path to completion of the plan for the 21st century, 
also known as Agenda 21. The policies required to achieve these goals will be developed by the multi-stake-
holder partnership. The UN explain how this is envisaged to operate:

“Cross sectoral and innovative multi-stakeholder partnerships will play a crucial role for getting us to where 
we need by the year 2030. Partnerships for sustainable development are multi-stakeholder initiatives volun-
tarily undertaken by Governments, intergovernmental organizations, major groups and others stakeholders, 

which efforts are contributing to the implementation of inter-governmentally agreed development goals and 
commitments, as included in Agenda 21.” For its part, the UN describes itself as the “place where the world’s 
nations can gather together, discuss common problems and find shared solutions.” Currently 193 sovereign 
states are signed up to the UN Charter. 

National governments commit to abide by the principles of the Charter and the ruling arbitration of the Inter-
national Court of Justice. While UN General Assembly recommendations are non-binding on member states, 
the UN provides a mechanism by which governments can take collective action.

With the Strategic Partnership in place, the WEF and the corporations they represent are now engaged in “ef-
fective collaboration” with the 193 national governments represented at the UN. They are directly partnering 
with government in the development of global policy agendas.

The partnership will guide the formation of policies and regulations related to international finance and the 
global financial system; the transition to a new, low carbon global economy; international public health pol-
icy, disaster preparedness and global health security; the technological development deemed necessary to 
bring about the Fourth Industrial Revolution; policies on diversity, inclusion and equality; oversight of the 
global education systems and more.

In an attempt to add a veneer of democratic accountability to this Strategic Partnership Framework, as the 
world uniformly moves towards Agenda 2030 Sustainable Development Goals (SDGs), the UN strongly advo-
cates collaboration with “civil society.” Indeed, SDG 17 specifically refers to this arrangement: “Goal 17 further 
seek to encourage and promote effective public and public-private and civil society partnerships”

Civil society will be engaged by utilizing the WEF concept of the “multi-stakeholder platform.” This is a core 
element of the WEF’s definition of stakeholder capitalism. 

The communitarian model of civil society is based upon a triumvirate power sharing structure between state 
(public sector), market (private sector) and community (social or third sector.) However, the WEF’s interpreta-
tion of stakeholder capitalism assumes that the public-private partnership stakeholders (state-market) select 
the civil society communities (social or third sector) they wish to engage with. 

Selection bias is a concern, as it obviously excludes the communities the public-private partnership does not 
wish to engage with. In part, this contradicts the communitarian view of civil society. 

The WEF’s multi-stakeholder platform appears to exploit, rather than embrace, communitarian civil society. 
Understandably, the WEF’s partnership with the UN drew strong criticism from many civil society groups. The 
Transnational Institute (TNI) encapsulated their concerns as follows: 

“This public-private partnership will permanently associate the UN with transnational corporations […] This is 
a form of corporate capture […] The provisions of the strategic partnership effectively provide that corporate 
leaders will become ‘whisper advisors’ to the heads of UN system departments, using their private access to 
advocate market-based profit-making ‘solutions’ to global problems while undermining real solutions […] The 
UN’s acceptance of this partnership agreement moves the world toward WEF’s aspirations for multistakehold-
erism becoming the effective replacement of multilateralism […] The goal was to weaken the role of states in 
global decision-making and to elevate the role of a new set of ‘stakeholders’, turning our multilateral system 
into a multi-stakeholder system, in which companies are part of the governing mechanisms. This would bring 
transnational corporations, selected civil society representatives, states and other non-state actors together 
to make global decisions, discarding or ignoring critical concerns around conflicts of interest, accountability 
and democracy.”
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Less than six months after the Strategic Partnership Framework was signed the pseudo-pandemic allegedly 
began in Wuhan, China. Resulting world events have somewhat obscured the corporate capture of global 
governance from public attention, but it remains in place. 

The Civil Society Tradition

Representative democracies have a long tradition of civil society. Between 1835 and 1840 the French aristo-
crat, Alexis de Tocqueville, wrote and published two volumes of “Democracy in America.” He noted that, for 
the representative democracy of the “new world,” the voluntary institutions of civil society promoted active 
engagement in decision making and acted as a bulwark against the excesses of centralized, governmental 
authority:

“Americans of all ages, all conditions, and all dispositions, constantly form associations. They have not only 
commercial and manufacturing companies, in which all take part, but associations of a thousand other kinds 
-religious, moral, serious, futile, extensive, or restricted, enormous or diminutive. The Americans make asso-
ciations to give entertainments, to found establishments for education, to build inns, to construct churches, 
to diffuse books […] and in this manner they found hospitals, prisons, and schools […] they form a society.” 
While he found that American civil society empowered the citizenry, de Tocqueville also identified some of 
the apparent risks:

“When several members of an aristocracy agree to combine, they easily succeed in doing so; as each of them 
brings great strength to the partnership, the number of its members may be very limited; and when the mem-
bers of an association are limited in number, they may easily become mutually acquainted, understand each 
other, and establish fixed regulations. The same opportunities do not occur amongst democratic nations, 
where the associated members must always be very numerous for their association to have any power.”
There is nothing intrinsically wrong with concept of civil society, but even in the 19th century the potential for 
it to be exploited by powerful interest groups was apparent.

Today, civil society is sold to us as a way to fix what many people see as the “democratic deficit”. First coined 
in the late 70’s by the Congress of Young European Federalists (JEF), the “deficit” was conceived to explain the 
observed failings in representative democracy.

The JEF held that the ponderous, centralized bureaucracy of national government was unable to adapt to 
rapidly changing economic and social conditions. Further, that the interdependent, international nature of 
modern, technologically advanced industrial societies created conditions that no single nation could address 
in isolation.

This left the electorate unable to affect the policy changes they needed, as government became unresponsive 
to social and economic realities. Civil society was suggested as a way to bridge the gap between governance, 
government and community. Unfortunately, the inherent credulity of the communitarian theory driving it 
rendered civil society vulnerable to manipulation by more Machiavellian global forces.

Communitarian Civil Society Model

In 1848, Karl Marx and Frederick Engels published the first edition of the Communist Manifesto. In it they criti-
cized their intellectual forebears, Henri de Saint-Simon, Charles Fourier and others, for their utopian naivety. In 
particular they decried the “utopian socialist” rejection of the class struggle, pointing out that, in their opinion, 
the proletariat needed an independent political movement in order to overturn the rule of the bourgeoisie.

In 1841, John Goodwyn Barmby coined the term “communitarian.” He was among those who Marx would sub-

sequently label as utopian socialists. Communitarianism elucidated their theory that individual identity was 
a product of familial, social and community interactions. Communitarianism wasn’t widely referenced until, 
in 1996, the Canadian philosopher Charles Taylor highlighted that a new form of political communitarianism 
was building in the US:

“The term has been taken up by a group under the leadership of Amitai Etzioni in the US. This group has a 
political agenda. One might say that they are concerned social democrats who are worried about the way that 
various forms of individualism are undermining the welfare state. They see the need for solidarity, and hence 
for ‘community’ on a number of levels, from the family to the state.”

Amitai Etzioni, an Israeli-American dual citizen, is the director of the Center for Communitarian Policy Studies 
at George Washington University. A former advisor to the Carter administration, he formed an association of 
like minded sociologists and other scholars called the Communitarian Network.

In 1991, the Network produced its manifesto in the form of the Responsive Communitarian Platform. Etzioni 
et al. defined civil society as the moral and political space between community and state. They suggested that 
global problems could only be tackled with the participation of civil society:

“A communitarian perspective must be brought to bear on the great moral, legal and social issues of our time 
[…] Moral voices achieve their effect mainly through education and persuasion, rather than through coercion 
[…] they exhort, admonish, and appeal to what Lincoln called the better angels of our nature […] this import-
ant moral realm, which is neither one of random individual choice nor of government control, has been much 
neglected […] we see an urgent need for a communitarian social movement to accord these voices their es-
sential place […] civil society is a constant, ongoing enterprise.”

Communitarianism is opposed to authoritarian control. It specifies “community” as representative of the peo-
ple. Accordingly, in order for government to be genuinely responsive to the changing needs of the electorate, 
it must engage with communities:

“We seek to find ways to accord citizens more information, and more say, more often. We seek to curb the role 
of private money, special interests, and corruption in government. Similarly, we ask how ‘private governments,’ 
whether corporations, labor unions, or voluntary associations, can become more responsive to their members 
and to the needs of the community.”

Etzioni and other communitarians, like the utopian socialists before them, believe that the community rep-
resents the individual. Therefore, the community can speak for the individual. Further, they believe that gov-
ernments and “private governments” can engage with the people via consultation with the communities. In 
combination, these communities form civil society.

Communitarian Assumptions

In his 2000 commissioned treatise for the UK-based, privately funded think tank DEMOS, titled The Third Way 
To A Good Society, Etzioni argued that civil society could remedy public disillusionment in democratic insti-
tutions. He noted the dwindling public trust in government and increasing sense of disenfranchisement. The 
remedy he proposed for this democratic deficit has since proven disastrous:

“We aspire to a society that is not merely civil but is good […] When we bond with family, friends or commu-
nity members we live up to the basic principle of the good society […] The good society is one that balances 
three often partially incompatible elements: the state, the market and the community. […] Communities, 
in my understanding, are based on two foundations […] First, communities provide bonds of affection that 
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turn groups of people into social entities resembling extended families. Second, they transmit a shared moral 
culture (a set of shared social meanings and values that characterize what the community considers virtu-
ous verses unacceptable behavior) […] These traits differentiate communities from other social groups […] 
Contemporary communities evolve among members of one profession working for the same institution […] 
members of an ethnic or racial group even if dispersed among others; people who share a sexual orientation; 
or intellectuals of the same political or cultural feather […]Groups that merely share specific interests – to pre-
vent the Internet from being taxed or to reduce the costs of postage – are solely an interest group or lobby. 
They lack the affective bonds and shared culture that make communities.”

For communitarians shared morality defines the “good society” which manifests in the exercise of power shar-
ing between “the state, the market and the community.” Communities, as defined, stand apart from mere 
“interest groups” because they have “affective bonds” whereas interest groups don’t, in the communitarian’s 
view.

Community is, according to the communitarians, held together because people have affection for each other. 
They suggest that interest groups lack cohesion by comparison.

Community is “good” and therefore the power-sharing triangle is “good” for society. Certainly the vast majority 
of us want to live in a peaceful society, where families of every shape and size can thrive, where children have 
the opportunity to reach their full potential and conflict is resolved without resorting to violence. Nonethe-
less, communitarianism poses some questions.

Absent a shared “specific interest,” it is not easy to define community. Which “communities” will be chosen to 
form civil society, how is this decision made and who makes it? Who represents the local community? Is it the 
church, if so which church? Is it a local charity or an environmentalist group? Does the local cyclist community 
represent the interests of the local road hauliers community? What “good” values do these selected communi-
ties promote, who among us agree with them and how many of us share their aims and objectives?

Who is selected from each alleged community to represent the opinions of all of its constituent members? 
Do the community members share the views of their representatives? Are they happy for these community 
leaders to speak for them?

In the multi-stakeholder platform-based model of civil society it appears that these judgments fall to the 
public-private partnership. How confident can the rest of us be in their rationale? Even the notion of the local 
community is a nebulous concept. Where are the boundaries of local? Is it our street, our town, city or nation 
state? Does everyone who lives in whatever is prescribed as the local community agree? Do we all share the 
same opinions, do we even want to be part of a community?

Communitarians offer few, if any, answers to these questions. It is an implicit assumption of communitarian-
ism that this thing they call community is capable of acting as a voice for the individual. This is not evident.

Communitarian “New Normal” Intolerance

An oft quoted sound-bite during the 2020 iteration of the pseudo-pandemic was the phrase the “new normal.” 
Many of us probably believed that the prospect of a new normal referred to little more than the introduction 
of stringent public health measures following an unprecedented global pandemic. However, this is not what 
“new normal” means.

While he was far from the first to use it, the “new normal” was a phrase offered by Amitai Etzioni in his 2011 
book of the same name. He accompanied his book with an essay, titled The New Normal, also written in 2011. 

In both the book and the essay, Etzioni explored the communitarian view on the new, post global economic 
collapse world. The “new normal” was the name Etzioni gave to a society of “diminished economic condition.”

He suggested that people must accept that continual growth was unlikely and should, in any case, eschew 
consumerism as a measure of success. He welcomed this envisaged change to a society that valued relation-
ships as well as emotional, intellectual and spiritual growth beyond material acquisition. He claimed that a 
reduction in consumption was required to save the planet. We all needed to reduce our carbon footprints, he 
asserted.

As people have come to question the often dispiriting pursuit of modern materialism, Etzioni’s perspective 
was welcome perhaps. However, it is in Etzioni’s exploration of the balance between individual rights and the 
“common good” where doubts arise. Etzioni, alongside most communitarians, considers that balance to be 
fluid. Neither individual rights nor the common good take precedent in a sociological concept Etzioni called 
“libertarian communitarianism.” 

As new situations arise and technologies emerge, what is good for the community today may not be good for 
the community tomorrow. Therefore, the point at which the common good does override individual rights—
as it must—is constantly shifting, according to libertarian communitarianism.

However, one value which communitarianism does not espouse is diversity of opinion. In the communitarian 
model, the power to define the common good is absolute. The traditional democratic values of freedom of 
speech and expression are distinctly unwelcome in communitarian philosophy. This is not admitted, but it is 
implicit to their theory. For communitarians, dissent from the community or disagreement with the stated 
“common good” is not tolerated.

For example, the Responsive Communitarian Platform states:

“We should not hesitate to speak up and express our moral concerns to others when it comes to issues we 
care about deeply […] Those who neglect these duties, should be explicitly considered poor members of the 
community […] A good citizen is involved in a community or communities. We know that enduring respon-
sive communities cannot be created through fiat or coercion, but only through genuine public conviction 
[…] Although it may seem utopian, we believe that in the multiplication of strongly democratic communities 
around the world lies our best hope for the emergence of a global community that can deal concertedly with 
matters of general concern to our species as a whole.” Communitarians are ambitious. They see their civil so-
ciety as a global project where everyone involved has a “genuine public conviction” to communitarian princi-
ples. This ambition is shared by the G3P, but for very different reasons.

What if we are not convinced? What if we believe individual sovereignty is sacrosanct and that freedom of 
speech and expression, of organic public protest and freedom of choice are more important than a commit-
ment to any prescribed community or the community’s authorized version of the common good?

According to communitarians, like Etzioni, this makes us poor members of the community. We are not “good 
citizens” and they suggest how we should be dealt with:

“Responsibilities are anchored in community […] communities define what is expected of people; they edu-
cate their members to accept these values; and they praise them when they do and frown upon them when 
they do not […] Whenever individuals or members of a group are harassed, many non-legal measures are 
appropriate to express disapproval of hateful expressions and to promote tolerance among the members of 
the polity.”
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This is community as a control mechanism, not as an extension of any egalitarian meritocracy where individu-
als can flourish. The community will define our responsibilities and spell out what is expected of us. The com-
munity will instill its values and we must agree with them. If we don’t, we will be “educated” to accept them.

If we strongly express disagreement with community values this could constitute “hate” and “harassment” of 
community members. Those of us outside of the community, for any reason, will be receive its disapproval and 
efforts will be made to make us more tolerant of the community’s beliefs. Whatever they may be.

Therefore, uniformity of opinion within these communities is enforced. Debate will be welcome as long as it 
doesn’t challenge the community’s precepts. These are off limits. Members will probably have to leave inde-
pendent thought at the door before entering the community and certainly before being accepted by it.

There is a significant risk that group-think will develop. The roots of communitarianism are in the utopian 
socialist view that identity is formed by the community. In turn, this also suggests that community identity 
becomes individual identity.

An individual suffering from group-think possesses unquestioned certainty, intolerance for any opposing 
views and an inability to engage in logical discourse. Their critical thinking skills are impaired, because to 
question the community is to question their own identity. 

Those who do not share the ordained group ethos, or those who question the evidence base underpinning 
the group’s certainty, are not part of the community. They are “other.”

Etzioni describes anyone who doesn’t embrace vaccine passports as Individual Rights Luddites. Having 
thought about vaccine passports, he concluded:

“These passports could enable scores of millions of people to leave their depressing quarantines, to go to 
work, to attend school, and to be socially active again, all of which would help revive the economy and reduce 
social tensions.”

He accepts that lockdowns and the closure of the global economy was an unavoidable response to a global 
pandemic and not a policy choice. He believes that school closures make sense and that the economy will be 
revived once the vaccine passport system is established. He believes that the mRNA and viral vector injections 
are vaccines and that they work as described by the manufacturers.

In other words Etzioni accepts a whole raft of assumptions. Based upon them, he insists that denying access 
to society to those who don’t want to be injected is not “discrimination” but rather “differentiation.” Applying 
his communitarian principles he wrote:

“Differentiation will exert some pressure on those who refuse to be vaccinated, as they will be unable to reap 
the benefits of the passports unless they reconsider their position.”
Etzioni has defined the common good. Or rather, he accepts the common good as defined for him. Freedom 
of choice or principles such as bodily autonomy are overridden by the “common good.” 

Etzioni disagrees with the philosopher Giorgio Agamben who pointed out the horrific ramifications of a bios-
ecurity state. This is fine, disagreement and debate are welcome in any free society.

Unfortunately, unlike Agamben, Etzioni doesn’t advocate a free society. He suggests a communitarian civil soci-
ety based upon the consensus view of what does or does not constitute the common good. As did Hitler’s Na-
tional Socialists in 1930s Germany, a society from which Etzioni fled as a child to what is now the state of Israel.

Communitarians oppose the abuse of power and it is unfair to describe them as fascists. Nonetheless, it is en-
tirely reasonable to point out the parallels. Both political ideologies accept authoritarian diktat. That is what 
enforcement of the “common good” is. 

However, this is not the most worrying aspect of the communitarianism. It is communitarians’ naive grasp of 
the global realpolitik, which renders communitarian civil society the perfect policy vehicle for the G3P. This is 
what should concern us most. Unlike communitarians, the G3P definitely wants to enforce dictatorial control.

The Political Class Embraces Communitarian Civil Society

In one sense, the global political class’ apparent enthusiasm for communitarian civil society seems surprising. 
It is unusual for them to seek ways to increase public scrutiny of state and corporate power or public involve-
ment in their policy development. 

While public consultation is nothing new, policy is typically designed via internal party political processes, set 
at party conferences and so-forth. The parties then produce manifestos that the people are invited to select in 
elections, once every 4 or 5 years.

Civil society, as envisioned by communitarians, suggests a permanent power sharing structure that affords 
individual voters “more say, more often” in an effort to “curb the role of private money, special interests, and 
corruption in government.” It is rare that governments, and the political parties that form them, willingly di-
minish their own power and authority. 

That this seeming diminution of party political power should be embraced both simultaneously and globally 
is unprecedented. Yet, that is what we have seen, as Western representative democracies have advocated, 
what appears to be, increasing political power for civil society groups.

The recent COP26 summit, which established the basis for action for the new global economy, invited repre-
sentatives from “governments, businesses, NGOs, and civil society groups.” The US State Department brought 
together “leaders from government, civil society, and the private sector” for their Summit For Democracy to 
deliberate on US foreign policy.

The German government has appointed a National Civil Society Body to monitor the site selection for po-
tential nuclear waste storage facilities. The UK government has created the Office for Civil Society within the 
Department for Digital, Culture, Media & Sport. On the surface, it seems democracy is exploding everywhere.

Communitarian Civil Society Is A G3P Project

The Communitarian Network’s ideas certainly enthralled the western political class. During the 1990s, US 
president Clinton and then UK Prime Minister Tony Blair, with German Chancellor Gerhard Schröder leading 
the mainland European charge, embraced what they called “the Third Way.”

In New Labour’s Third Way: pragmatism and governance, Dr. Michael Temple outlined how this new form of 
communitarianism was interpreted in the polity of the 1990s:

“Elements of both stake-holding and communitarianism can be found in the Third Way […] communitarian 
ideas have undoubtedly influenced New Labour [..] Outputs and not ideology are driving the new agenda of 
governance under New Labour. This is seen to have its roots in the new ways of working the party has em-
braced in local governance, where public–private partnerships have become the norm and a new ethos of 
public service has emerged.”
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This transformation in governance was not solely a political shift of the “progressive left.” Following the de-
mise of the UK Labour government, the Conservative-led coalition, under David Cameron, advocated the “Big 
Society.” Today, under another Conservative government, virtually no UK policy initiative or announcement is 
complete unless it speaks of engagement with “civil society.”

“Public-private partnerships” became prevalent in UK local government decision-making during the 1980s & 
90s. This was an aspect of the forerunner of the Third Way, named by the UK Labour party as the “stakeholder 
society.” The idea of the stakeholder society owed much to the reforms introduced by former UK Conservative 
Prime Minster, Margaret Thatcher. Under her leadership in the 1980s the pursuit of “Reagonomics” led the in-
troduction of compulsory competitive tendering (CCT) for all local authority contracts.

Hitherto, standard local government practice had been to allocate infrastructure projects to private contrac-
tors while the regional government provided many local services. With CCT, all contracts were opened up to 
the private sector. This meant that multinational corporations had access to new taxpayer-funded markets.

Prof. Andrew Gamble and Gavin Kelly, who formed the Resolution Foundation policy think tank, welcomed 
Tony Blair’s 1996 speech in Singapore. They emphasized the stakeholder society as a crucial element of Blair’s 
vision of “one nation socialism”:

“The key idea behind one nation socialism is the stakeholder society, a society in which all individuals and 
interests have a stake through democratic representation, and through the adoption by political parties like 
the Labour Party of a conception of the public interest.”’

However, the stakeholder society redefined who would determine the public interest? Traditionally, this 
had primarily been an undertaking for elected governments. They could be kicked out of office if the public 
disagreed with their policies. However, the stakeholder society gave a formal policymaking role to both 
the third (social) and the private sector. No one voted for them, nor could they be removed through any 
electoral process.

Nor was the Third Way simply a European project. In the US, the Third Way policy think tank was formed in 
Washington in 2005. Supposedly a think tank of the “progressive left”, the Third Way was heavily backed by 
global corporations and lobbied Congress intensively to adopt multinational trade deals, such as the Trans-Pa-
cific Partnership (TPP). 

Initially, it seems difficult to understand why global corporations and governments would be eager to pro-
mote an idea like the Third Way or civil society. For global corporations, the ability to focus their lobbying 
efforts on a handful of elected officials would appear preferable, and easier, than trying to influence the com-
munities forming civil society. Centralized authority benefits them, so why would they seek to dilute it?

The “key idea” of the stakeholder society did not originate in center-left think tanks like the Resolution Foun-
dation or the Third Way. It sprang from the heart of the global capitalist network forming the Global Public 
Private Partnership (G3P).

Stakeholder capitalism is supposedly a new model of so-called responsible capitalism which the founder and 
current executive chairman of the World Economic Forum (WEF), Klaus Schwab, pioneered in the 1970s. The 
G3P he represents claims the right to act as trustees of society. In December 2019, Schwab wrote “What Kind 
of Capitalism Do We Want”, where he outlined the stakeholder capitalism concept:

“Stakeholder capitalism, a model I first proposed a half-century ago, positions private corporations as trustees 
of society, and is clearly the best response to today’s social and environmental challenges.”

“Trustee” has a specific legal definition:

“The person appointed, or required by law, to execute a trust; one in whom an estate, interest, or power is vest-
ed, under an express or implied agreement to administer or exercise it for the benefit or to the use of another.”
The referenced “other” is us, the population. We all apparently agree that private corporations should be in-
vested with the power to administer the global estate. Or at least that is the assumption at the heart of stake-
holder capitalism.

Communitarianism and stakeholder capitalism merge to form what is now being referred to as “civil society.” 
This then is the proposed model of representative democracy that will ostensibly enable us to have a say in 
the policy formation process. If we examine this claim, however, it is resoundingly hollow.

In the hands of the global stakeholder capitalists, with the connivance of a power hungry “progressive” left, 
Etzioni’s dream of a communitarian civil society has metastasized into a global control mechanism for the G3P. 
Civil society, as the term is now being used, is a threat to every democratic principle we value.

The Tyranny of the New Normal Communitarian Civil Society

Etzioni, Michael Sandel, Charles Taylor and other proponents of communitarianism, who advocate local and 
national governance via civil society, offer a model ripe for exploitation. Governments across the world have 
enthusiastically seized the opportunity presented by this rendering of civil society, typically in the form of 
people’s or citizen’s assemblies.

Many assemblies have formed their consultative community through the drawing of lots. So-called sortition 
is a governance model that invites members of the local community to deliberate on important policy issues. 
For example, the UK Government commissioned the Climate Assembly to look at policy enabling the UK to 
achieve “net zero” carbon emissions by 2050.
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Selected delegates were able to debate what the net zero policy priorities should be. They considered how 
fast net zero policies should be implemented and looked at how net zero policies could impact their commu-
nities, considering what mitigation measures may be required. What they could not do is question net zero 
policy nor the underlying assumptions it is based upon.

The World Economic Forum (WEF) succinctly explains how they interpret the communitarian civil society:

“Civil society actors from a wide range of fields come together to collaborate with government and business 
leaders on finding and advocating solutions to global challenges. They also focus on how to best leverage the 
transformation brought by the Fourth Industrial Revolution and partner with industry, philanthropy, govern-
ment and academia to take action and engage in the development, deployment, use and governance of tech-
nology. Non-governmental organizations (NGOs), labour and religious leaders, faith-based organizations and 
other civil society stakeholders are key members of the World Economic Forum’s multistakeholder platform.”
There is no questioning of either government or business. No opportunity is provided for the people, the sub-
jects of the policy agenda under debate, to explore alternatives.

The necessity for the WEF model of the Fourth Industrial Revolution is assumed, as is the partnership with 
industry to achieve it. The problems are predetermined and the “solutions” have already been decided before 
civil society has the opportunity to “collaborate with government and business.”

The civil society stakeholders are chosen. Representatives from NGOs, religious communities, unions and phil-
anthropic foundations are the selected stakeholders whose only role is to agree with the policies placed on 
the table by the public-private partnership. Their consent is deemed to be public consent.

As previously stated, the communitarian civil society creates a power sharing structure between state (public 
sector), market (private sector) and community (social or third sector.) It assumes that all three sectors are in-
dependent of each other and therefore governance, the setting of policy agendas, is achieved through equal 
compromise of all three parties.

This fatal naivety effectively extinguishes, rather than enhances, democratic accountability. In truth, the pub-
lic and private sector are not independent of each other. They are working as equals in partnership. 

Between them, they have all the money, all the legal authority, all the resources. Via the public sector (govern-
ment), they also possess a monopoly on the use of force to compel communities to comply.

On the other side of the civil society equation sits some abstract form of “community” that is invited by the 
public-private partnership to collaborate. The public-private partnership selects the community or commu-
nities they want to rubber stamp their policies. The community has neither power, nor access to resources. 
Unlike their civil society “partners”, the community can’t force anyone to do anything.

The parameters of the alleged debate are set before the community joins and it will only be allowed to select 
from whatever “solutions” are put in front of it. All of this fulfills the immediate objectives of the G3P.

At the same time, this allows the G3P to address an issue that has plagued it for years: the democratic deficit 
or the public’s loss of trust in the institutions of government.

Within the G3P, governments don’t necessarily devise policy. Instead, their primary role is to market the policy 
and then enforce it. 

Governments also provide the enabling environment for G3P policy agendas. They provide this environment 

both in terms of investment, via the taxpayer, and perhaps more importantly because the population is more 
likely to accept the rule of an allegedly democratic government rather than a dictatorship composed of a net-
work of global corporations, NGOs and philanthropic foundations.  

Consequently, a democratic deficit that erodes that trust is a problem. If you want to convert your policy agen-
da into legislation and regulation that impacts people’s lives, then you need to make them believe they still 
have some way of holding decision makers to account. Otherwise, they might resist your undemocratic rule. 

The communitarian model of civil society is a gift for the G3P. Not only can they use it to continue maintaining 
the illusion of democracy, they can exploit claimed engagement with the community and build trust. Building 
trust is a current, major goal of the G3P. For example, a “Crucial Year to Rebuild Trust” was the central theme 
of the 2021 Davos summit, hosted largely virtually by the WEF, and their planned theme for 2022 is “Working 
Together, Restoring Trust.”

Our continued “trust” in their institutions is vital for the G3P and the stability of their rule. The constant ref-
erence to civil society is intended to convince us that we too are stakeholders in the G3P’s multi-stakeholder 
platform. In reality, we aren’t. This is a deceit. 

Instead, we are the subjects of the predetermined policy agendas that civil society will be invited to approve 
on our behalf. If we question the selected representative civil society groups, their communitarian beliefs or 
their assumed right to speak for us, we will be castigated as “bad citizens.” 

Being in a community of like-minded souls, with whom we feel a bond, is nice but such a community has 
no chance against a committed “interest group.” Such groups have a shared goal and often the will and the 
resources to attain it. Throughout history, communities have been ruthlessly oppressed by such “interest 
groups.”

Interest groups’ big advantage is that their members don’t have to feel any affection for each other or even 
agree on anything other than their objective. Its constituent members simply need to settle their purpose and 
they do so because each recognizes how it benefits them. They are committed to the cause, not to each other.

In the case of the G3P, their cause is the creation and control of new markets and, in doing so, the establish-
ment of a new global economic model. Civil society has helped to set this process in motion.

One of the G3P objectives is the global roll-out of Central Bank Digital Currencies (CBDCs). This offers the G3P 
the ability to individually monitor and control every financial transaction on Earth. We have every reason to 
fiercely oppose its introduction. It represents nothing less than absolute economic enslavement.  

Yet, the civil society deception is being used to convince us that we are somehow stakeholders in its develop-
ment. This will undoubtedly be exploited to persuade us to accept its imminent introduction.

The Bank of England (BoE), who claim they have yet to make a decisions on CBDC, has committed its CBDC 
Taskforce to “engage widely with stakeholders on the benefits, risks and practicalities.”

To this end, they have set up the CBDC Engagement Forum (EF). The BoE states that the EF will:

“Provide a forum to engage senior stakeholders and gather strategic input on all non-technology aspects 
of CBDC from a diverse cross-section of expertise and perspectives […] The EF will inform the Bank’s further 
exploration of the challenges and opportunities of potentially implementing CBDC […] Participation in the 
EF is at the invitation of the Bank and HMT (Her Majesty’s Treasury.) Members will be drawn from the relevant 
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range of CBDC stakeholders: from financial institutions, to civil society groups, to merchants, business users 
and consumers.”

Given that the introduction of CBDC will radically transform all our lives, it would be good to know who the 
civil society groups are that will supposedly be representing the public interest. The BoE explains that repre-
sentatives will be invited to join, following their application, from any of the following organizations:

“Organization active in retail or the digital economy, a university, a trade or consumer representative body, a 
think-tank, a registered charity or non-government organization.”

It is not clear how any of these hand-picked delegates will actually advocate in the public’s interest. How-
ever, the BoE assures us that they will:

“On an individual level, the EF will be representative of the gender and ethnic diversity of the UK pop-
ulation, and seek to incorporate members of different backgrounds to support diversity of thought.”
This is what the BoE call engaging widely with stakeholders. In many respects, it is the epitome of 
communitarian ideology. 

The community (in this case, the British public) will be represented because the EF will reflect the right 
gender and ethnic balance. This is appropriate, but it is missing one vital aspect of diversity: Class.

Just like the utopian socialists who inspired Etzioni and other communitarian thinkers, the BoE 
does not think that economic power matters when it comes to defining civil society. As long as 
they tick the right diversity boxes, class is not an issue. However, when they decide to introduce 
CBDC, it is the working and middle class who will suffer most as a result.

This may not be the model of civil society that the communitarian’s intended, but it is the mod-
el that the rest of us are going to get. A powerful interest group, the G3P, has seized upon the 
opportunity of communitarianism to construct a form of fake democratic accountability that 
consolidates their power and authority.

In one sense, it does fix the democratic deficit. By cutting out the electorate, the “new nor-
mal” communitarian civil society effectively ends representative democracy.

Iain Davis is an independent investigative journalist, blogger and author from Portsmouth 
in the UK. His focus is upon widening readers awareness of evidence that is not commonly 
reported by the so-called mainstream media. Through his writing he hopes to encourage 
the questioning of authority and to stimulate public debate. A frequent contributor to the 
UK Column, Iain’s work has been featured by the Corbett Report, the OffGuardian, Lew-Rock-
well, Zero Hedge and other independent news outlets. Read more of his articles on his blog: 
- https://in-this-together.com

https://unlimitedhangout.com/2021/12/investigative-reports/the-new-normal-the-civil-society-deception/

https://unlimitedhangout.com/2021/12/investigative-reports/the-new-normal-the-civil-society-deceptio


276 277

Surgical Neurology International • Editorial • February 15th, 2015
LETTER

The “Gemini” Spinal Cord Fusion Protocol: Reloaded
By Sergio Canavero

Published: 03 February, 2015

Turin Advanced Neuromodulation Group (TANG), Turin, Italy
E‐mail: *Sergio Canavero ‐ sercan@inwind.it 

Published: 03 February 15

Sir,

Cephalosomatic anastomosis (CSA), that is, the surgical transference of a healthy head on a surgically behead-
ed body under deep hypothermic conditions, as conceived by Robert White,[39] hinges on the reconnection 
of the severed stumps of two heterologous spinal cords (reviewed in reference).[7]

On the occasion of the first CSA between primates in 1970, Dr White hewed to the view that a severed spinal 
cord could not be reconnected, thus leaving the animal paralyzed.[7,39]

In 1902, Stewart and Harte reported on CN, aged 26 years, who had her spinal cord severed by a 0.32 caliber 
gunshot. The distance between the segments of the cord was 0.75 inch, as verified by all five attending phy-
sicians: “The ends of the cord were then approximated with 3 chromicized catgut sutures passed by means 
of a small staphylorraphy needle, one suture being passed anteroposteriorly through the entire thickness of 
the cord and the other two being passed transversely. This part of the operation was attended with unusual 
difficulties because of...the wide interval between the fragments, the catgut frequently tearing out before the 
ends were finally brought together.” Sixteen months later, “the patient slides out of bed into her chair by her 
own efforts and is able to stand with either hand on the back of a chair, thus supporting much of the weight 
of the body.”[36]

Importantly, they reviewed several cases of patients with sharp wounds to the cord that spontaneously recov-
ered from initial paraplegia. Their conclusion was that “the operation of myelorrhaphy will be specially indi-
cated in cases in which the cord has been cut by a sharp instrument or severed by a projectile.”[36] Whereas 
myelorrhaphy was not effective at 15 months in a young paraplegic patient after a self‐inflicted 0.38 caliber 
gunshot,[16,35] nonetheless, a huge body of evidence accrued over the past decades made the first part of 
Stewart and Harte’s prediction highly relevant.[33] In fact, had White attempted to reattach the sharply sev-
ered cord stumps in the monkey, the possibility exists that the animal might have recovered at least partial 
motricity.

In this paper, I will detail the recently proposed GEMINI spinal cord fusion (SCF) protocol in view of the first 
human CSA,[7] giving new meaning to Stewart and Harte’s prediction. The recent study by Estrada et al.,[14] 
in which rats whose spinal cords were sharply transected recovered ambulation, confirms that CSA (HEAVEN: 
7) is feasible.

Two key principles underlie the GEMINI SCF:

• A sharp severance of the cords is not as damaging as clinical spinal cord injury
• The gray matter “motor highway” is more important than the pyramidal tract in human motor processing.

PRINCIPLE 1: SHARP SEVERANCE

The key to SCF is a sharp severance of the cords themselves, with its attendant minimal damage to both the 
axons in the white matter and the neurons in the gray laminae.

This is a key point: A typical force generated by creating a sharp transection is less than 10 N versus approxi-
mately 26000 N experienced during spinal cord injury, a 2600× difference![33]

A specially fashioned diamond microtomic snare‐blade is one option (unpublished); a nanoknife made of a 
thin layer of silicon nitride with a nanometer sharp cutting edge is another alternative.[8,9] Notably, the me-
chanical strength of silicon is superior to that of steel.[34]

PRINCIPLE 2: GRAY MATTER “MOTOR HIGHWAY” VS PYRAMIDAL TRACT

In man, motricity is only modestly subserved by long axonal systems coursing through the spinal white matter 
as taught in contemporary anatomical and neurology textbooks (parenthetically, “Subdivision of the (human) 
white matter...into tracts is...not feasible, because most of the tracts mix with one another and overlap”).[27] 
Skilled voluntary movements of the hand in man are often considered to be dependent on the direct access 
of motor neurons (MN) from the primary motor cortex to the cord (monosynaptic Pyramidal Tract). However, 
indirect pathways from the motor cortex (e.g. corticobulbospinal pathways via, e.g., the reticulospinal tracts) 
and spinal interneuronal systems by far contribute the majority of inputs to the MNs: In man, the corticospinal 
tract predominantly terminates in the intermediate layers of the spinal cord where many interneurons are 
located.[1] Laruelle[24] wrote: L’associationplurisegmentaireestréalisée,nonseulement par les voies cordonales con-
nues, mais par un système de fibres intrinsèques de la substance grise, pouvait parcourir plusieurs segments successifs: 
Elles confèrent une fonction conductrice à la substance grise de la moelle meaning ‘The plurisegmentary association 
is brought about not only via the known cordonal pathways, but via a gray‐matter‐based system of intrinsic 
fibers, which cover up to several cord segments: These confer conductive properties to the cord gray matter.’ 
This association is further enacted via short fibers lying closest to the spinal gray matter that connect nearby 
spinal segments over short or very short distances (e.g., the lateral limiting layer of the Ground Bundles).[26] 
This explains why «in man, recovery of motor function including the distal movement is compatible with 
...degeneration of 83% of the pyramidal tract fibers»,[20] as occurs for lesions restricted to the human lateral 
corticospinal tracts.[28] In the words of Bucy et al.,[6] “The pyramidal tract...is not essential to useful control 
of the skeletal musculature...In the absence of the corticospinal fibers other fiber systems, particularly some...
multineuronal mechanism passing through the mesencephalic tegmentum, are capable of producing useful, 
well‐coordinated, strong and delicate movements of the extremities.”
http://www.surgicalneurologyint.com/content/6/1/18

In a recent case report, a subject with tetraplegia (ASIA A) recovered 15 months later to ASIA D, despite a 62% 
atrophy of the white matter tissue at the injury epicenter,[12] including the pyramidal tracts. Even in multiple 
sclerosis, long regarded as the prototypical white matter (long axons) disease, it is the damage to the gray 
matter that accounts for most of the related motor disability – even in cases without white matter loss![30] 
Similar anatomical arguments – propriospinal transmission versus spinothalamic tract in the case of nocicep-
tion – could be made for the sensory return.[18]
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In GEMINI, the gray matter neuropil will be restored by spontaneous regrowth of the severed axons/dendrites 
over very short distances at the point of contact between the apposed cords.

FUSOGEN‐ASSISTED NEURAL RECONSTITUTION

GEMINI exploits special substances (fusogens/sealants: Polyethylene glycol [PEG], Chitosan) that have the 
power to literally fuse together severed axons or seal injured leaky neurons.[7,11,29] It is based on the con-
cept of biological fusion, which occurs both naturally (e.g., in myoblasts) and artificially (e.g. hybridoma cells): 
Up to 10% of severed axons in some invertebrates can undergo spontaneous fusion with their separate distal 
segments.[10] Different technologies can induce axonal fusion: Chemical, laser, and electrofusion.[10,34,40] 
Chemical fusion is likely mediated by a dehydration effect and volume‐exclusion aggregation of membrane 
lipids bringing adjacent lipids into physical contact.[11] Two scenarios are particularly attractive: (i) A PEG 
containing solution is flowed for 2 min (more than 3’ is actually deleterious) over the lesion site, and then 
flushed out, as outlined by Bittner et al.;[5] or (ii) a semi‐interpenetrating network of PEG and photo‐cross‐
linkable chitosan can be employed as an in situ‐forming nerve adhesive/fusogen.[2] Chitosan nanoparticles 
or PEG can also be injected IV for several hours to enhance the effect.[7] Interestingly, there may be a body 
temperature effect on PEG’s viscosity and efficacy (Kouhzaei et al.).[21] In contrast, chitosan in an injectable 
solution that moves throughout the systemic circulation – apparently regardless of viscosity: Thus the route of 
administration does not appear to matter in a manner similar to PEG.[11] Animal experiments on transected 
cords have already given proof‐of‐principle of the feasibility of fusogen‐assisted SCF.[7,11,21,22,32] Anyway, 
PEG‐mediated functional reconnection between closely apposed proximal and distal segments of severed 
axons takes many minutes of absolute immobility of the axon segments and an untested period of immobili-
zation of the tissue for the repair to become permanent.[11] The question is whether this is actually required 
for successful reconstitution of motor (and sensory) transmission, also considering how perfect one‐on‐one 
axonal alignment is impossible. As proven by Bittner et al.[5,31] in peripheral nerves in vivo, behavioral recov-
ery is excellent and improves over time after PEG fusion. This means that a sufficient number of axonal prox-
imal stumps get fused with the distal counterparts in such a way to ensure appropriate electrophysio‐logical 
conduction, likely the result of tight axonal packing. This number is likely low (10–15%), and yet enough for 
recovery, reflecting the potential for substantial plasticity in the injured CNS.[34] A similar figure applies to the 
damaged spinal cord in man,[4] where the number of axons in the spinal white matter is estimated at over 20 
million, with about 1 million pyramidal fibers. Also, reconnection with an adjacent axon, as long as it is not an 
extreme mismatch, may restore acceptable function.[34] Dense axonal packing would ensure that a number 
of fibers would get fused.

Notice that during CSA no gap is expected between the cord stumps. Should have this not been the case, 
transplantable miniature neurono‐axonal constructs internalized within engineered tubes could have been 
used to fill the gap (e.g.[13]). Actually, PEG appears to be more than sufficient even in this context. Estrada et 
al.[14] have fully transected rats’ spinal cords and filled the gap with PEG 600: They reported massive elonga-
tion of axons from all fiber populations (including interneurons) that grew into the PEG bridge and became re-
myelinated upon entering the CNS tissue. The axon growth effect was already visible at 1 week posttreatment, 
grew in time steadily and was long‐lasting. Rats could recover physiologic locomotion.

Tangentially, collagen conduits containing autologous platelet‐rich plasma have allowed successful axonal 
regeneration and neurological recovery in clinical peripheral nerve injury with gaps up to 12 cm (16 cm along 
with an added sensory nerve graft).[23]

ELECTRICITY‐ACCELERATED RECOVERY

In GEMINI, local sprouting between neurons in the gray matter (see above) will reestablish a functional bridge 
over days to weeks. This process is accelerated by electrical stimulation via application of a spinal cord stimu-

lator (SCS) straddling the fusion point. For instance, 1 h of continuous electrical stimulation at 20 Hz applied 
right after suturing together the stumps of a transected peripheral nerve cut the regeneration time from 
8–10 to 3 weeks; similar accelerations are seen in man.[17] The role of electrical stimulation goes well beyond 
acceleration of axonal and dendritic regrowth. The spinal cord has the capacity to execute complex stereo-
typed motor tasks in response to rather unspecific stimuli even after chronic separation from supraspinal 
structures. However, being deprived of sufficient supraspinal drive [ http://www.surgicalneurologyint.com/
content/6/1/18 ] neural processing, and pattern generating networks caudal to a spinal cord lesion lose an 
adequate, sustainable state of excitability to be fully operational: SCS (15–60 Hz, 5–9 V) provides a multi‐seg-
mental tonic neural drive to these circuitries and “tune” their physiological state to a more functional level.[25] 
Thus, “loss of voluntary control of movement may be attributed to not only a physical disruption of descend-
ing connections, but also to a physiological alteration of the central state of excitability of the spinal circuitry...
(spinal cord) stimulation may facilitate excitation of propriospinal neurons which support propagation of the 
voluntary command to the lumbosacral spinal cord...after repetitive epidural stimulation and training...mul-
tiple, novel neuronal pathways and synapses (are established).”[3] The result is recovery of intentional move-
ment in the setting of complete paralysis of the legs.[3,25] Similar arguments and results apply to the cervical 
spinal cord.[37] Of course, useful plasticity will not only occur in the cord, but also at higher levels, including 
the motor cortex.[12,19]

CONCLUSION

In sum, the GEMINI SCF protocol hinges on the following steps [Figure 1]:

• The sharp severance of the cervical cords (donor’s and recipient’s), with its attendant minimal tissue damage • 
The exploitation of the gray matter internuncial sensori‐motor “highway” rebridged by sprouting connections 
between the two reapposed cord stumps. This could also explain the partial motor recovery in a paraplegic 
patient submitted to implantation of olfactory ensheathing glia and peripheral nerve bridges: A 2‐mm bridge 
of remaining cord matter might have allowed gray matter axons to reconnect the two ends[38]

• The bridging as per point 2 above is accelerated by electrical SCS straddling the fusion point

• The application of “fusogens/sealants”: Sealants “seal” the thin layer of injured cells in the gray matter, both 
neuronal, glial and vascular, with little expected scarring; simultaneously they fuse a certain number of axons 
in the white matter.

During CSA, microsutures (mini‐myelorrhaphy) will be applied along the outer rim of the apposed stumps. A 
cephalosomatic anastomosee will thus be kept in induced coma for 3–4 weeks following CSA to give time to 
the stumps to refuse (and avoid movements of the neck) and will then undergo appropriate rehabilitation in 
the months following the procedure. In addition, the immunosuppressant regime that will be instituted after 
CSA is expected to be pro‐regenerative.[15]
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In June 2013, the world was taken by storm by the announcement that a full head (or body) transplant was 
possible.[1] This key achievement would have been made possible by the GEMINI spinal cord fusion protocol.
Despite several publications delineating the rationale of the GEMINI protocol over the past 3 years,[2‐5,13] 
it soon became clear that the spinal cord community worldwide was completely unaware of the underlying, 
pressing anatomical rationale and of the technology involved. The response was a hysterical reaction.

Today, it is most gratifying to announce a series of proof‐of‐principle papers that will dispel that hysteria once 
and for all. One of the keys to a successful spinal cord fusion is a very sharp cut that minimizes damage of the 
cord, both at the white matter and the gray matter level. This allows the two interfaces of a severed cord to 
regrow neurites out of the gray matter core, the vital component of the sensorimotor machinery that makes us 
move and feel (the so‐called cortico‐trunco‐reticulo‐proprio‐spinal pathway, CTRPS) – unlike the previous mis-
begotten dogma that the white matter (including the pyramidal corticospinal fibers) with its 20 million fibers 
was solely or to a large extent in charge of these functions (for in‐depth anatomical discussion, see references 
2–3 and 6). Work done since Cajal’s time, but then forgotten or ignored, made it clear that a sharp cut was not 
irreversibly associated with permanent paralysis; in fact, animals reacquired sensorimotor function.[2‐4]

A sharp cut has been equated to standard spinal cord injury, which is to a large extent unrecoverable because 

of the widespread mechanical disruption of the cord’s cell bodies and extensions, along with the formation 
of cysts and scars. This is a major conceptual error. The degree of mechanical disruption is fractional in sharp 
sections. It is true that a scar, however limited, forms after a sharp severance, but we know that a scar is no 
obstacle to regrowing neuritic extensions from the spinal propriospinal neurons. This fact was shown by US 
neurosurgeon W. Freeman more than half a century ago, and rediscovered in 2016![12] (see full discussion 
in[5] and Figure 1).

On the other hand, this recovery process takes time and a patient receiving a new body must be able to move 
and feel as fast as possible, ideally within days or a few weeks at most.

Enter the second pillar of the GEMINI spinal cord fusion protocol; fusogens, and in particular polyethylene gly-
col (PEG).[1] PEG has the uncanny capacity to literally refuse neuronal cell membranes submitted to mechan-
ical disruption, a fact reported in 1986 by Prof. Bittner at the single axonal level. Unfortunately, no one caught 
on until 13 years later Prof. Borgens started testing PEG in spinal cord injury models.[13] However, nothing 
came out of their solitary efforts and neither understood the potential of PEG in accelerating the process of 
fusion of a severed spinal cord with functional restoration in the clinical setting. In fact, Borgens even denied 
to New Scientist (February 28 2015) that such a feat was even possible, while Bittner finally caught on in 2015 
after 2 years of media coverage of GEMINI.[13]
Ever since 2013, one of us (Canavero) has collaborated with Prof. Kim in Seoul, Korea, a veterinarian scientist 
who first offered to investigate GEMINI in animal models. That effort paid nice dividends now displayed in full 
in this journal. Kim first showed that PEG applied to a sharply severed cervical spinal cord accelerated the ini-
tial recovery of motor evoked potentials (MEPs) in mice within the first hour, with occasional voluntary move-
ments at 1 week.[8] In the first new paper, the follow‐up at 4 weeks shows that mice can move, although not 
normally, and feed themselves.[9] This by itself is a spectacular achievement. Freeman reported on rodents 
recovering ambulation within several months (!) after simply apposing the two interfaces of a sharply severed 
dorsal cord,[4] In Kim et al., this happened in a much shorter time‐frame (4 weeks vs. months). The group 
of one of us (Ren) applied standard PEG to severed dorsal cords in rodents and observed recovery of motor 
function within 4 weeks (BBB score 14 out of 22) (Ye et al. 2016). These experiments have been covered in the 
September 2016 issue of The Atlantic and the journalist was astonished at seeing a rat re‐walk within 2 days 
versus paralyzed control rodents. He referred to the near‐miraculous properties of PEG.

Early this year, one of us (Canavero) was approached by Prof. J. Tour’s PhD student William Sikkema at Rice 
University’s Faculty of Chemistry and Nano Center in Houston, Texas, offering to test a “nano‐enhanced” form 
of PEG (Texas PEG). Prof. Kim with his team immediately tested it. The initial results are indeed nothing short of 
miraculous.[10] Somatosensory evoked potentials recovered to a good extent within 24 hours! Unfortunately, 
an accidental mishap led to the death of four of the five study animals. However, the sole survivor re‐acquired 
almost normal motor behaviors. To put these results into perspective, rats treated with normal PEG recovered 
to a BBB score of 8 within 4 weeks, versus a BBB score of 19–20 within 2 weeks with TexasPEG! While of course 
these results are in need of duplication, there can be no doubt that this new batch of data confirm that a spinal 
cord, once severed, can be refused with useful behavioral recovery. Certainly, it will be necessary to confirm 
the absence of toxicity of TexasPEG in further studies, although, given the small amount used topically, it is 
very difficult that any significant toxicity is observed in the long term. Last but not least, the astute reader of 
these papers will have noticed that these animals developed no pain‐related behaviors nor signs of possible 
“full body phantoms.”

How PEG accelerates the GEMINI fusion process is discussed elsewhere.[1,5] Here, we want to stress how GEM-
INI can be leveraged in the clinical context of spinal cord injury, outside the immediate application of a full 
head transplant.

Kim brilliantly chose for a model of a stab wound a sharp severance to the cervical cord in a dog where more 
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than 90% of the cord was cut.[11] As is well known, what remains of a thus severed cord is occasionally ca-
pable of aiding in partial recovery of motor and sensory function, but over extended periods (even years). By 
applying standard PEG, the dog recovered almost full motor function within 2 weeks!

It is up to neurosurgeons to find now a way to apply this in patients. While stab wounds are rare, traumatic 
spinal cord injury is not. Freeman already suggested a way to cure spinal cord injury: Remove the injured seg-
ment, perform a vertebrectomy, bring in contact the two stumps and wait [Figure 2]; walking animals resulted 
from this procedure. A vertebrectomy is major surgery, but is a path that must be explored. Another would be 
to remove the injured segment and fill the void with gelled PEG as done by Mueller’s team,[7] with or without 
a scaffold. Electrical stimulation, the third pillar of GEMINI, can be applied to speed up the recovery.[6] Texas-
PEG, that contains nanoribbons, can also act as a scaffold and conduct electricity, making it an ideal agent for 
clinical trials.

What comes next on the path to the first HEAVEN surgery?

Despite these exciting animal experiments, the proof of the pudding rests in human studies. The only ethical 
– and expeditious – way is to test GEMINI in brain dead organ donors before explantation during a 6‐hour 
window during which the cord is severed, PEG applied, and motor conduction assessed distally. The same ra-
tionale applies to peripheral nerves (phrenics, vagi). Once the first impulses are recorded crossing the fusion 
interface, we will know that a human head transplant can materialize. At that point, the final testing of the 
HEAVEN hypothermia protocol will be necessary. In the meantime, extensive cadaveric rehearsals will train 
the surgical crews for the defining event of the 21st century.

REFERENCES

1. Canavero S. HEA VEN: The head anastomosis venture project outline for the first human head transplanta-
tion with spinal linkage (GEMINI). Surg Neurol Int 2013;4(Suppl 1):S335‐42.
2. Canavero S. Head transplantation and the quest for immortality. Amazon CreateSpace IP; 2014.
3. Canavero S. The “Gemini” spinal cord fusion protocol: Reloaded. Surg Neurol Int 2015;6:18.
4. Canavero S. Commentary. Surg Neurol Int 2015;6:103.
5. Canavero S, Ren XP, Kim CY, Rosati E. Neurologic foundations of spinal
cord fusion (GEMINI). Surgery 2016;160:11‐9.
6. Canavero S, Ren XP . The Spark of Life: Engaging the Cortico- T runcoreticulo-
Propriospinal Pathway by Electrical Stimulation. CNS Neurosci Ther
2016;22:260-1.
7. Estrada V, Brazda N, Schmitz C, Heller S, Blazyca H, Martini R, et al.
Long‐lasting significant functional improvement in chronic severe spinal cord injury following scar resection 
and polyethylene glycol implantation. Neurobiol Dis 2014;67:165‐79.
8. Kim C Y. PEG‐assisted reconstruction of the cervical spinal cord in rat: Effects on motor conduction at 1 hour. 
Spinal Cord 2016 [Epub ahead of print].
9. Kim CY, Oh H, Hwang IK, Hong KS. GEMINI: Initial behavioral results after full severance of the cervical spinal 
cord in mice. Surg Neurol Int 2016 [Epub ahead of print].
10. Kim CY, Sikkema WK, Hwang IK, Oh H, Km UJ, Lee BH, et al. Spinal cord fusion with PEG‐GNRs (Texas PEG): 
Neurophysiological recovery at 24 hours in rats. Preliminary results. Surg Neurol Int 2016.
11. Kim C Y , Hwang IK, Jang S W , Kim HS. Accelerated recovery of sensorimotor function in a dog submitted 
to quasi-total transection of the cervical spinal cord and treated with PEG. Surg Neurol Int 2016.
12. Liddelow SA, Barres BA. Regeneration: Not everything is scary about a glial scar. Nature 2016;532:182‐3.
13. Y e YJ, Kim C Y , Miao Q, Ren XP . Fusogen‐assisted rapid reconstitution of anatomophysiologic continuity 
of the transected spinal cord. Surgery 2016;160:20‐5.

Surgical Neurology International
SNI: Neurosurgical Developments on the Horizon 2013, Vol 4, Suppl 1 - A Supplement to SNI

— HEAVEN  — 
The Head Anastomosis Venture

Project Outline For The First Human Head Transplantation 
With Spinal Linkage (GEMINI)

By Sergio Canavero
Turin Advanced Neuromodulation Group, Turin, Italy

E‐mail: *Sergio Canavero ‐ sercan@inwind.it *Corresponding author
Received: 29 March 13 Accepted: 10 May 2013 Published: 13 June 13

Abstract

In 1970, the first cephalosomatic linkage was achieved in the monkey. However, the technology did not exist 
for reconnecting the spinal cord, and this line of research was no longer pursued. In this paper, an outline for 
the first total cephalic exchange in man is provided and spinal reconnection is described. The use of fusogens, 
special membrane‐fusion substances, is discussed in view of the first human cord linkage. Several human dis-
eases without cure might benefit from the procedure.

“The impossible of today will become the possible of tomorrow.”
Tsiolkovsky, AT (1857-1935; Father of Astronautics)

In 1970, Robert White and his colleagues successfully transplanted the head of a rhesus monkey on the body 
of another one, whose head had simultaneously been removed. The monkey lived 8 days and was, by all 
measures, normal, having suffered no complications.[28] A few years later, he wrote: “...What has been ac-
complished in the animal model – prolonged hypothermic preservation and cephalic transplantation, is fully 
accomplishable in the human sphere. Whether such dramatic procedures will ever be justified in the human 
area must wait not only upon the continued advance of medical science but more appropriately the moral 
and social justification of such procedural undertakings.”[29] In 1999, he predicted that “...what has always 
been the stuff of science fiction ‐ the Frankenstein legend, in which an entire human being is constructed 
by sewing various body parts together – will become a clinical reality early in the 21st century... brain trans-
plantation, at least initially, will really be head transplantation – or body transplantation, depending on your 
perspective... with the significant improvements in surgical techniques and postoperative management since 
then, it is now possible to consider adapting the head‐transplant technique to humans.”[30]

The greatest technical hurdle to such endeavor is of course the reconnection of the donor (D)’s and recipient 
(R)’s spinal cords. It is my contention that the technology only now exists for such linkage. This paper sketches 
out a possible human scenario and outlines the technology to reconnect the severed cord (project GEMINI). It 
is argued that several up to now hopeless medical conditions might benefit from such procedure.
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POSSIBLE PROCEDURAL SCENARIO OF HEAVEN SURGERY

What follows is a possible scenario in order to give the reader a feel for the whole endeavor.

Donor is a brain dead patient, matched for height and build, immunotype and screened for absence of active 
systemic and brain disorders. If timing allows, an autotransfusion protocol with D’s blood can be enacted for 
reinfusion after anastomosis.

The procedure is conducted in a specially designed operating suite that would be large enough to accommo-
date equipment for two surgeries conducted simultaneously by two separate surgical teams.

The anesthesiological management and preparation is outlined elsewhere.[34] Both R and D are intubated 
and ventilated through a tracheotomy. Heads are locked in rigid pin fixation. Leads for electrocardiography 
(ECG), EEG (e.g., Neurotrac), transcranial measurement of oxygen saturation and external defibrillation pads 
are placed. Temperature probes are positioned in tympanum, nasopharynx, bladder, and rectum. A radial ar-
tery cannula is inserted for hemodynamic monitoring. R’s head, neck, and one groin are prepped and draped 
if ACHP is elected. A 25G temperature probe may be positioned into R’s brain (deep in the white matter), but, 
as highlighted, a TM thermistor should do.

Antibiotic coverage is provided throughout the procedure and thereafter as needed.

Before PH, barbiturate or propofol loading is carried out in R to obtain burst suppression pattern. Once cool-
ing begins, the infusion is kept constant. On arrest, the infusion is discontinued in R, and started in D. An infu-
sion of lidocaine is also started, given the neuroprotective potential.[9] Organ explantation in R is possible by 
a third surgical team.

R’s head is subjected to PH (ca 10°C), while D’s body will only receive spinal hypothermia; this does not alter 
body temperature. This also avoids any ischemic damage to D’s major organs. R lies supine during induction 
of PH, then is placed in the standard neurosurgical sitting position, whereas D is kept upright throughout. The 
sitting position facilitates the surgical maneuvers of the two surgical teams. In particular, a custom-made turn-
ing stand acting as a crane is used for shifting R’s head onto D’s neck. R’s head, previously fixed in a Mayfield 
three-pin fixation ring, will literally hang from the stand during transference, joined by long Velcro straps. The 
suspending apparatus will allow surgeons to reconnect the head in comfort.

The two teams, working in concert, would make deep incisions around each patient’s neck, carefully separat-
ing all the anatomical structures (at C5/6 level forward below the cricoid) to expose the carotid and vertebral 
arteries, jugular veins and spine. All muscles in both R and D would be color-coded with markers to facilitate 
later linkage. Besides the axial incisions, three other cuts are envisioned, both for later spinal stabilization and 
access to the carotids, trachea and esophagus (R’s thyroid gland is left in situ): Two along the anterior margin 
of the sternocleidomastoids plus one standard midline cervical incision.

Under the operating microscope, the cords in both subjects are clean-cut simultaneously as the last step be-
fore separation. Some slack must be allowed for, thus allowing further severance in order to fashion a strain-
free fusion and side-step the natural retraction of the two segments away from the transection plane. White 
matter is particularly resistant to many of the factors associated with secondary injury processes in the central 
nervous system (CNS) such as oxygen and glucose deprivation and this is a safeguard to local manipulation.
Once R’s head is separated, it is transferred onto D’s body to the tubes that would connect it to D’s circulation, 
whose head had been removed. The two cord stumps are accosted, length-adjusted and fused within 1-2 
minutes: The proximal and distal cord segments must not be accosted too tightly to avoid further damage and 
not too loose to stop fusion. A chitosan-PEG glue, as described, will effect the fusion. Simultaneously, PEG or 

a derivative is infused into D’s blood-stream over 15-30 minutes. A few loose sutures are applied around the 
joined cord, threading the arachnoid, in order to reinforce the link. A second IV injection of PEG or derivative 
may be administered within 4-6 hours of the initial injection.

The bony separation can be achieved transsomatically (i.e., C5 or C6 bodies are cut in two) or through the 
intervertebral spaces. In both R and D, after appropriate laminectomies, a durotomy, both on the axial and 
posterior sagittal planes, would follow, exposing the cords. In D, the cord only has been previously cooled. If 
need be, pressure in D is maintained with volume expansion and appropriate drugs.

The vascular anastomosis for the cephalosomatic preparation is easily accomplished by employing bicarot-
id-carotid and bijugular-jugular silastic loop cannulae. Subsequently, the vessel tubes would be removed one 
by one, and the surgeons would sew the arteries and veins of the transplanted head together with those of 
the new body. Importantly, during head transference, the main vessels are tip-clamped to avoid air embolism 
and a later no-reflow phenomenon in small vessels. Upon linkage, D’s flow will immediately start to rewarm 
R’s head. The previously exposed vertebral arteries will also be reconstructed.

The dura is sewn in a watertight fashion. Stabilization would follow the principles employed for teardrop 
fractures, anterior followed by posterior stabilization with a mix of wires/cables, lateral mass screws and rods, 
clamps and so forth, depending on cadaveric rehearsals.

Trachea, esophagus, the vagi, and the phrenic nerves are reconnected, these latter with a similar approach 
to the cord. All muscles are joined appropriately using the markers. The skin is sewn by plastic surgeons for 
maximal cosmetic results.

R is then brought to the intensive care unit (ICU) where he/she will be kept sedated for 3 days, with a cervi-
cal collar in place. Appropriate physiotherapy will be instituted during follow-up until maximal recovery is 
achieved.

CONCLUSION

HEAVEN appears to have grown into a feasible enterprise early in the 21st century, as anticipated by White. 
Extensive preparation for the surgery will be necessary. The teams will have to refine the approach details on 
cadaveric specimens and the surgery will have to be reenacted several times in order to coordinate the surgi-
cal and anesthesiological teams. GEMINI will also need to be confirmed with preliminary primate experimen-
tation, or, ideally in brain dead patients before organ explantation.

On the whole, in the face of clear commitment, HEAVEN could bear fruit within a couple of years.

I have not addressed the ethical aspects of HEAVEN. In Thomas Mann’s “‘The Transposed Heads,” two friends, 
the intellectual Shridaman and the earthy Nanda, behead themselves. Magically, their severed heads are re-
stored – but to the wrong body, and Shridaman’s wife, Sita, is unable to decide which combination represents 
her real husband. The story is further complicated by the fact that Sita happens to be in love with both men. 
This short story highlights the ethical dilemma that must be faced: The HEAVEN created “chimera” would carry 
the mind of the recipient but, should he or she reproduce, the offspring would carry the genetic inheritance 
of the donor.

However, it is equally clear that horrible conditions without a hint of hope of improvement cannot be rele-
gated to the dark corner of medicine. This paper lays out the groundwork for the first successful human head 
transplant.
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Reading On A Smartphone Affects
Sigh Generation, Brain Activity, And Comprehension

By Motoyasu Honma*, Yuri Masaoka, Natsuko Iizuka, Sayaka Wada,
 Sawa Kamimura, Akira Yoshikawa, Rika Moriya, Shotaro Kamijo & Masahiko Izumizaki

Electronic devices have become an indispensable part of our daily lives, while their negative aspects have 
been reported. One disadvantage is that reading comprehension is reduced when reading from an electronic 
device; the cause of this deficit in performance is unclear. In this study, we investigated the cause for compre-
hension decline when reading on a smartphone by simultaneously measuring respiration and brain activity 
during reading in 34 healthy individuals. We found that, compared to reading on a paper medium, reading on 
a smartphone elicits fewer sighs, promotes brain overactivity in the prefrontal cortex, and results in reduced 

comprehension. Furthermore, reading on a smartphone affected sigh frequency but not normal breathing, 
suggesting that normal breathing and sigh generation are mediated by pathways differentially influenced by 
the visual environment.

A path analysis suggests that the interactive relationship between sigh inhibition and overactivity in the pre-
frontal cortex causes comprehension decline. These findings provide new insight into the respiration-mediat-
ed mechanisms of cognitive function.

In recent years, reading and studying on electronic devices has become more common. Although electronic 
devices have benefited mankind tremendously, they cause eyestrain and headaches1,2 and lead to poor read-
ing comprehension3,4. The link between visual environment and cognitive performance has been reported in 
basic research5,6. The decline in comprehension when reading from an electric device might be due to poor 
concentration levels or different sensory processing circuits, which might be associated with physiological 
states, including brain and physiological activity levels. Even if the content of the text is the same, reading 
comprehension may be different depending on the visual context. Because vision has a dominant influence 
on other senses when it comes to sensory integration or cross-modality7–9, visual input might also affect 
brain state and physiological condition. As such, brain activity and physiological changes likely exist as medi-
ating variables in the relationship between the visual environment and cognitive performance.

We focused on respiration and brain activity as potential mediators. Previous research indicates that over- ac-
tivity in the brain is associated with poor narrative content comprehension10–12. Many studies have reported 
associations between respiration and various cognitive functions. In these studies, a reciprocal relationship be-
tween respiration and cognitive function was found. Respiration is affected by cognitive load13,14 or emotion 
(stress and anxiety)15, which alters the depth and rhythm of breathing. Conversely, respiratory patterns affect 
frontal cortex and hippocampus functions and, consequently, the formation of memories16–18. 

Attention to breathing has also been shown to enhance memory performance19. Furthermore, brain activity 
is entrained to the respiratory cycle20. However, no studies have examined the relationship between the visual 
environment and respiration. According to inter-sensory integration mechanisms, it is known that visual infor-
mation can alter information from other senses (touch, taste, smell, and auditory). However, information from 
other senses rarely affects visual sense7–9. These findings indicate that vision is dominant over other senses, 
and it is quite possible that visual environments influence various functions including that of the respiratory 
system.

Given the findings that the use of digital devices lowers cognitive performance3,4, it is probable that the visu-
al environment affects cognitive performance. Regarding cascade processes between the visual environment 
and cognitive performance, the relationships between the visual environment and brain function7–9; brain 
function and cognitive performance10–12; respiration and cognitive performance16–19; and respiration and 
brain function20 have been clearly established. However, it is unclear how the visual environment affects 
respiration and brain function. Therefore, this study investigated the involved mechanism in an exploratory 
manner. Specifically, we aimed to explore and demonstrate the relationship between the visual environment 
and respiration and that between the visual environment and brain function to elucidate the phenomenon 
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postulating that the use of digital devices lowers cognitive performance. If a particular visual environment 
negatively affects respiratory function and/or brain function, coupled with the interactive relationship be-
tween brain and respiratory activity, it is possible that the said process negatively influences cognitive per-
formance (Supplementary Fig. 1). This exploratory study examined the effects of electronic device use on 
reading comprehension by measuring brain and respiratory activity simultaneously in 34 healthy individuals.

Discussion

The current study replicated the previously reported finding that reading on a smartphone resulted in lower 
reading performance than reading using a paper medium3,4. Respiratory results showed that the average 
tidal volume decreased and breathing became shallow and fast during reading regardless of the medium, 
while the number of sighs reduced during reading on a smartphone compared with that during reading using 
a paper medium, even though the same reading behavior was being performed. 

For the NIRS data, prefrontal activity in both smartphone and paper was increased during reading session 
compared to that during a resting state before reading regardless of the medium; furthermore, the activity 
when using a smartphone was increased compared to that when using a paper medium during reading. Pre-
vious studies have indicated that the number of sighs increased with increased cognitive load14,21. In our 
study, the number of sighs increased during cognitive reading activity on a paper medium and decreased 
when reading on a smartphone. This finding suggests that reading on a smartphone may have caused inhibi-
tion of sighs compared to reading on a paper medium. Furthermore, a path analysis suggests that the interac-
tive relationship between sigh inhibition and overactivity in the prefrontal cortex causes the comprehension 
decline.

If brain function was common with respect to syntactic processing during reading either on paper or on a 
smartphone, then activity in the prefrontal cortex during smartphone use may be enhanced in the current re-
sults. Activity, particularly on the left side, may reflect the predominant activity of the left hemisphere for pro-
cessing reading22,23. Overactivity in the prefrontal cortex has reportedly been associated with poor narrative 
content comprehension in various subjects9,10. The results of the present study showed that overactivity in 
the prefrontal cortex was observed with smartphone use compared to that when using a paper medium, and 
the results of lower cognitive performance supported this finding. 

Generally, increased activity in the prefrontal cortex suggests that the brain underwent a cognitive load. How-
ever, overactivity in the prefrontal cortex suggests that the brain was under heavy cognitive load24. Regard-
ing reading on a paper medium, moderate cognitive load may have generated sighing (or deep breaths), 
which appear to restore increased respiratory variability and control of prefrontal brain activity. In contrast, 
when reading on smartphones, intense cognitive load may have inhibited sigh generation, causing overactiv-
ity in the prefrontal cortex. Attention and breathing functions share a common center in the locus coeruleus 
within the brain25,26. Sighing is also associated with increased workload, and breathing variability is restored 
to a healthy regularity by sighing27,28. Sighing may be associated with improved executive functions. These 
results suggest that a decline in reading comprehension on a smartphone may be caused, at least in part, by 
reduced sighing and increased prefrontal activity compared to that on a paper medium.

This study examined the effects of the visual environment on cognitive function, and we found an unexpected 
secondary discovery. Respiratory rhythmogenesis is an emergent property that involves pacemaker neurons 
within the brainstem and core region of respiratory rhythm formation, called the pre-Bötzinger Complex (pre-
BötC)29. Furthermore, it is generally accepted that sigh generation is mediated by a different mechanism than 
normal breathing. While a classical study reported that bilateral vagus nerve transection abolished sighing30, 
a different study observed that two hours after bilateral vagus nerve transection31, spontaneous sighing still 

occurred in anesthetized cats, leading to some controversy regarding the role of the vagus nerve in sighing. 
A recent report suggested that sighing is regulated by two parallel bombesin-like neuropeptide pathways 
in mice, neuromedin B and gastrin-releasing peptide, which mediate signaling between respiratory control 
centers32. The neurons project to the preBötC, and activation of the preBötC receptor increases sighing by 
approximately 10 times, whereas inhibition of the receptor abolishes sighing. Alternatively, manipulation of 
the receptors had no effect on normal breathing, confirming that normal breathing and sighing are mediated 
by different pathways. Based on this study, our findings suggest that visual environment of reading affects 
sigh generation but not normal breathing.

What causes the decrease in sighing incidence using a smartphone? One of the possible causes of this is the 
blue light emitted by smartphones. Intrinsically photosensitive retinal ganglion cells (ipRGCs) that respond to 
blue light project to various brain regions such as the peri-habenular nucleus, which modulate arousal and 
learning33. Blue light also causes forced sustained attention34. Furthermore, a recent epidemiological study 
reported a link between exposure to blue light from smartphones and increased arousal and anxiety35. The 
decreased sighing and brain overactivity in smartphone use may be caused by sustained cognitive load in 
ipRGC activity due to blue light exposure. Further research is needed to examine the effect of blue light on 
respiration and brain activity.

This study provides a new perspective on the relationship between the visual environment and cognitive 
performance, based on the results of path analysis (Supplementary Fig. 5). Regarding reading on a paper 
medium, moderate cognitive load may generate sighs (or deep breaths) and appears to restore respiratory 
variability and control of prefrontal brain activity. In contrast, reading on smartphones may require sustained 
task attention34, and acute cognitive load may inhibit the generation of sighs, causing overactivity in the 
prefrontal cortex. Sighing has been found to be associated with various cognitive functions13,27,28, and may 
reset respiratory variability36,37. This reset may also be associated with improved executive functions14.

The current study has several limitations. First, our experiment did not entail any measurement of subjective 
cognitive load. Based on the differences in the number of sighs and brain activity between reading on smart- 
phones and paper media, it is highly likely that there might have been a difference in cognitive load as well. 
In future, it is necessary to assess cognitive load indices and examine the relationship between breathing and 
brain activity. Second, we did not control the movements when turning pages or pointing movements to 
maintain the focus of attention on the text. 

These bodily movements may have had some influence on the present index. In the future, such physical lim-
itations should be taken into consideration.

The results of this study suggest that reduced reading comprehension on smartphone devices may be caused 
by reduced sighing and overactivity of the prefrontal cortex, although the effect on electronic devices other 
than smartphones has yet to be confirmed. Recent reports indicate that the use of smartphones and other 
electronic devices has been increasing due to pandemic-related lockdowns, and there are indications that 
this is negatively influencing sleep and physical activity38,39. The relationships among visual environment, 
respiration/brain activities, and cognitive performance detected in this study may indicate one of the neg-
ative effects of electronic device use on the human body. If the negative effects of smartphones are true, it 
may be beneficial to take deep breaths while reading since sighs, whether voluntary or involuntary, regulate 
disordered breathing36.

The online version contains supplementary material available at 
https://doi.org/ 10.1038/s41598-022-05605-0

https://doi.org/ 10.1038/s41598-022-05605-0
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I t seems simple: send a small electrical current to a major nerve in the body and stimulate hormones and 
organs to react in the way you want. New efforts by research teams are doing just that, zapping peripheral 
nerves attached to major organs in the hopes of addressing problems as diverse as inflammatory bowel dis-
ease, chronic pain, and posttraumatic stress disorder. Thanks to the continued advance of smaller and more 
efficient electronics, researchers are finding new ways to develop implantable bioelectrical devices to treat a 
wide range of ailments.

Techniques harnessing electricity to treat afflictions have been around for decades. Electroconvulsive ther-
apy can alleviate depression, for example, while pacemakers use electrical currents to regulate heartbeats. 
More recently, a tech- nique called deep brain stimulation—essentially a pacemaker for the brain—has had 
success in Parkinson’s disease and epilepsy patients whose symptoms cannot be controlled by other treat-
ments. (FDA-approved devices are already on the mar- ket for these uses.) Now, a Defense Advanced Research 
Projects Agency (DARPA) program called the Electrical Prescriptions (ElectRx) project is underway, recently 
announcing funding to seven teams spread across the United States and one in Australia to explore the po-
ten- tial of minimally invasive bioelectrical devices that act on peripheral nerves and glands to affect organs 
in the body—including the brain (Figure 1).

“The peripheral nervous system is a gateway to al- most every aspect of human physiology,” says Doug Weber, 
biomedical engineer and manager of the Elec- tRx program. The applications of establishing direct commu-
nication with nerves could eventually include more advanced prosthetic limbs, drug-free regulation of blood 
pressure, restored muscle control in cases of pa- ralysis, and improved stress and allergy management, to 

name a few. Weber adds, “Our goal is to leverage in- nate functions of the nervous system to monitor and treat 
disease without drugs or surgery. The clinical im- plications are profound.”

Resetting the Mind

Robert Rennaker, department chair for Bioengineer- ing at the University of Texas (UT) in Dallas, knows first-
hand the effects of war. After spending five years in the Marine Corps, he now dedicates his research ef- forts 
to addressing conditions that afflict soldiers ex- posed to explosives, including phantom limb pain and post-
traumatic stress disorder (PTSD) as well as chronic pain and tinnitus—many of which have no good treat- 
ments. “Someone exposed to an improvised explosive device—IED—has an average of six neurological con- 
ditions,” Rennaker notes.

When an explosion detonates, the accompanying sensory input—a billow of smoke, a black SUV—can be- 
come etched into a person’s memory and be permanent- ly associated with the fear response. This is essen-
tially a survival mechanism: the next time the person sees, say, a similar SUV or funnel of smoke, the body pre-
pares a preemptive fight-or-flight response to help him or her escape faster. However, this survival response 
becomes posttraumatic stress disorder when the sight of every SUV on a suburban road, for example, still sets 
off that fight-or-flight response. “Neural circuits involved in sen- sory [input] and in fear have become connect-
ed. Now you have a person who has a fear response they can’t control,” explains Rennaker.

The device Rennaker uses (Figure 2), like many electrostimulation efforts outside the brain, focuses on the va-
gus nerve, the body’s longest cranial nerve. It be- gins in the brain, runs through the neck, and splits into many 
branches and fibers to connect with nearly all the major organs. Rennaker’s team has spent the past sev- eral 
years testing how electrical stimulation of the vagus nerve, paired with sensory or motor output, can drive 
reorganization of the nervous system.

Sending an electric pulse to the vagus nerve elicits a host of reactions; most notably, it starts a cascade of 
events that leads to the release of neurotransmitters. Through vagus nerve stimu- lation, Rennaker believes 
he can rewire the nervous system by manipulating neuroplasticity, the ability of neurons to make connections 
and—essentially—learn anew. “It’s analogous to rewiring a circuit board,” he says. By timing this release of 
neu- rotransmitters to sensory stimuli—for example, the sight of an object—with the sensation of being calm, 
Rennaker hopes to re- organize the brain’s circuitry when it goes awry in PTSD.

To do this, Rennaker shows subjects the stimulus that triggers their condition—such as the SUV—and coaxes 
them into a re- laxed state through exercises or repetitive viewing of the stimu- lus (or something similar to it) 
in a safe setting. When the subject feels calm, Rennaker uses a small device to stimulate the vagus nerve. This 
stimulation seems to strengthen any neural connec- tion or activity that is active at the moment and acceler-
ates the learning experience, according to Rennaker.

By repeatedly stimulating subjects’ vagus nerves while they are feeling safe and viewing the trigger for their 
anxiety, Ren- naker is trying to reteach the brain to associate a feeling of being relaxed with the stimulus, 
negating the fear reaction that has previously resulted in symptoms of PTSD. Through the DARPA program, 
Rennaker hopes to refine and optimize this procedure, moving it from the research laboratory to the clinic.
This same method, Rennaker says, also works with rehabili- tation after a stroke. The team has carried out 
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three clinical tri- als (and 20 trials in animal models) focusing on 
motor deficits, spinal cord injury, and stroke that have shown 
safety and some efficiency. By pairing a specific movement to the 
stimulation of the vagus nerve, his team can enhance or reorga-
nize the brain to drive specific movements. For example, when 
the team stim- ulates the vagus nerve as a subject moves his or 
her shoulder, the area of the brain involved with shoulder move-
ment lights up and makes the shoulder movement easier in the 
future. In a six-week clinical trial, stroke patients who received 
vagus nerve stimulation along with traditional rehabilitation re-
ported great- er improvement in movement than those who had 
only the tra- ditional rehabilitation [1].

The UT Dallas team also uses the technique to alleviate tinni- 
tus, a constant internal ringing or noise that has few treatments 
and can be so debilitating it drives some patients—in extreme 
cases—to suicide. By stimulating the vagus nerve in 40 patients 
while playing tones above and below the frequency of the tin-
ni- tus tone, the team succeeded in reducing symptoms in about 
half of participants in an ongoing study [2]. The technique has al- 
ready proven successful in animal models, according to research 
reported in 2011 in the journal Nature [3]. The researchers are also 
investigating how to enhance learning through this tech- nique, 
particularly for people with cognitive disorders.

Disorders like PTSD and tinnitus take a huge toll on soldiers, 
says Rennaker, and traditional treatments can cost hundreds of 
thousands of dollars. But he and his team hope to change this: 
“We think with this DARPA initiative we can get the surgery and 
device down from US$30,000 to US$2,000.” Right now, the team 
uses a FDA-approved vagus nerve stimulator about the size of a 
silver dollar that is implanted into the chest with a lead reaching 
up to part of the vagus nerve in the neck. The stimulator goes on 
and off for about half a second when triggered by a therapist. The 
researchers are developing their own device, about the

size of a pill, that could be implanted into the neck in a 45-min- 
ute outpatient surgery. The device doesn’t have a battery but 
would require a patient to wear a necklace with a radio-frequen- 
cy (RF) coil that would remotely power the device (Figure 3).

“We’re going to take traditional therapies and pair them with our 
device to help everyone recover faster,” Rennaker says. “Eventu-
ally we envision this as a platform technology open for others to 

develop applications for additional disorders.” Although much is 
still not known about the brain and mechanisms associ- ated with 
vagus nerve stimulation, Rennaker likens electrostim- ulation to 
immune system therapies: before scientists knew pre- cisely how 
the immune system worked, they were still able to use the plas-
ticity of the acquired immune system to develop vaccines. “We 
found out how to drive plasticity in the nervous system. We ha-
ven’t mastered it completely but understand it well enough to 
potentially treat a wide range of neurological symptoms.” Still, 
Rennaker admits he gets some pushback from the medical com- 
munity: “People say you can’t use neurological plasticity to treat a 
neurological condition. But we’re seeing that you can.”

Controlling immunity

Another target for electrical stimulation is the immune system. A 
team in the ElectRx program at Purdue University is explor- ing 
what happens to the immune response—and inflamma- tion 
in particular—when the vagus nerve is stimulated. The Purdue 
team—led by Pedro Irazoqui, professor at the schools of Biomed-
ical Engineering and Electrical and Computer Engi- neering as 
well as director of the Center for Implantable Devic- es, and in 
collaboration with London-based LivaNova—is ex- ploring which 
branch of the vagus nerve below the diaphragm results in an im-
mune system response.

As previous research has shown, one or more branches in- ner-
vate the small intestine and, when stimulated, may suppress the 
release of inflammatory proteins called cytokines. Over the past 
few years, the medical community has explored inflamma- tion 
and the overabundance of cytokines as being a potential cause 
for depression. “Right now there isn’t a consensus on the mecha-
nisms on how the nerve drives a reflex to stimulate the immune 
response,” says Irazoqui. “Several teams are exploring that as well 
as the optimal way to modulate the release of cyto- kines to re-
lieve conditions like depression and PTSD.”

To study this and other medical applications for stimulating dif-
ferent branches of the vagus nerve, the team has developed the 
Bionode (Figure 4), a wireless, implantable medical device that 
harvests electromagnetic energy to communicate with a phone 
or computer. By getting rid of the battery and wirelessly transfer-
ring power efficiently, Irazoqui believes they will be able to make 
a consumer device ten times smaller than what is cur- rently on 
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the market as well as something that wouldn’t have to be replaced through a second surgery. Currently, most 
equiva- lent medical devices are about the size of a watch and contain a lithium battery.

Aside from being wirelessly powered, the Bionode will also customize how it stimulates the nerve. “Virtually 
every medi- cal device that stimulates the nerves uses a constant current or voltage,” Irazoqui says. However, 
these become less effective over time because the body grows desensitized. The Bionode, by con- trast, will 
record the body’s response and adapt and modify its current continuously to give consistent treatment, ac-
cording to Irazoqui. His team is testing the Bionode in animals now and plans to test it in people in year four 
of the DARPA program.

“The technology has improved dramatically. We can design our own custom circuits and compress a lot of 
the electronics in a tiny sophisticated package, allowing us to interface the nervous system and electronics 
seamlessly to deliver these electrical cur- rents,” Irazoqui says. “Comparing something like the Bionode to a 
pacemaker is like comparing a modern laptop to a punch card computer in the 50s.”

Outside of the DARPA project, Irazoqui’s team has also been working on “electroceutical” therapy for con-
trolling the bladder. The researchers developed a device that can record bladder pres- sure and stimulate the 
pelvic nerve to prevent involuntary release of urine—a problem for many people over 60.

Soothing the Gut

Stimulating the vagus nerve, it turns out, can even help ease common but hard-to-treat gastrointestinal ail-
ments, which two teams in the DARPA project are exploring. “Inflammatory bowel disease (IBD) is a common 
and debilitating condition for which there is no adequate treatment,” says John Furness, director of the Florey 
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Institute’s Digestive Physiology and Nu- trition Laboratories in Melbourne, Australia. His team is work- ing with 
the Bionics Institute, also in Melbourne, and other collaborators to develop an implant that would stimulate 
the vagus nerve in a way to induce an anti-inflammatory effect in the digestive tract.

Jiande Chen, professor and director of the Gastrointestinal Motility Laboratory at Johns Hopkins University, 
likewise aims to treat IBD, but by targeting the sacral nerve. Sacral nerve stim- ulation is thought to cause the 
secretion of acetylcholine, result- ing in the suppression of inflammatory-causing cytokines.

Both teams are looking for specific proteins (called biomark- ers) that signify a change in the level of gut in-
flammation. Their devices would use the biomarkers to assess the gut’s state and determine the level of the 
vagus or sacral nerve stimulation needed to reduce inflammation. This, in effect, would create a closed-loop 
feedback system that could improve ailments automatically, tai- loring the electrical stimulation to each indi-
vidual.

In other related work, Chen’s group uses electrotherapeutic devices to control the gut’s compulsive contrac-
tions. “With electric pulses, we can do what’s called stomach pacing—similar to cardiac pacing—and increase 
propulsive forces in the gut to im- prove digestion and treat diseases of the stomach,” says Chen. This tech-
nique could be used for patients suffering from a lack of movement in the small intestine after related surger-
ies or even from everyday constipation.

Chen can also do the opposite: pacing the stomach backward so patients suffering from obesity tied to eat-
ing too much would have reduced or suppressed stomach contractions and digest slower. The challenge for 
this application is to develop a device strong enough to stimulate a muscle (as opposed to a nerve) without 
inducing bloating. If successful, it could potentially even treat diabetes. “These diseases are very common but 
are very difficult to treat,” Chen notes. “There are medications but they can only be used to treat the symptoms 
and can’t cure the inflammation.”

Harnessing Heat

Polina Anikeeva, associate professor at MIT’s Department of Materials Science and Engineering, takes a differ-
ent approach than others in the ElectRx program. Anikeeva creates magnetic nanoparticles that can stimu-
late the release of hormones in the adrenal glands—organs responsible for the fight-or-flight response. “Our 
project is a walk on the wild side, even for DARPA,” she says. The adrenal glands, which are responsible for the 
stress hormone cortisol and the fight-or-flight messenger epinephrine, are central to the broad experience 
of stress, according to Alik Widge, a psychiatrist-engineer at Massachusetts General Hospital and partner in 
this project. “What’s very cool about the ElectRx initiative is that it recognizes that the peripheral nerves and 
organs are really gateways into the brain and that this has been a very underexplored area despite a desperate 
need for psychiatric treatments,” Widge explains. As it turns out, the release of adrenal hormones is disrupted 
in depression, PTSD, and other anxiety disorders.

“By being able to modulate or inhibit the adrenal glands at the right time, we hope to make the stress response 
more adaptive,” says Widge. “For instance, there’s evidence in animal mod- els that having higher epinephrine 
in your bloodstream right before you learn a new safety memory improves the learning. Having this technol-
ogy might make us more able to teach those safety memories to patients with anxiety and trauma disorders.”

The adrenal glands are somewhat like an onion, made up of layers of tissue responsible for different hor-
mones. The team uses alternating magnetic fields that trigger the injected nanoparticles—which are about 
20 nanometers in diameter—to dispense heat near the glands. This activates heat-sensitive proteins on the 
tissue’s membranes and causes the release of hormones. The process takes just milliseconds to induce a reac-
tion. By setting off the magnetic nanoparticles in a controlled way, the team hopes to wield the heat response 
to alleviate disorders. “It turns out that if we are able to deliver local heat to these cells in the adrenal gland, we 
can trigger the release of hormones,” Anikeeva explains. “The exciting part is that this method is completely 
wireless and essentially noninvasive.”

Wielding sound and light

Another DARPA ElectRx team is using a different type of wave to trigger nerves: ultrasound. “We think target-
ed ultrasound could be a good option for managing conditions such as chronic pain and neuropathy,” says 
Elisa Konofagou, professor of Biomedical Engineering and Radiology at Columbia University. Ultrasound— 
sound waves at frequencies higher than we can hear—has been used medically for decades, perhaps most 
commonly to develop sonograms. Konofagou’s team is developing wearable devices to stimulate not the 
vagus nerve but the saphenous nerve.

This nerve runs along the middle of the thigh and is responsible for skin sensation; it is also associated with 
neuropathic pain as well as back and lower limb pain. By using ultrasound to affect neurons, the researchers 
hope to modulate pain noninvasively and with minimal side effects. “We know that, as ultrasound propagates 
through biological tissue, it exerts mechanical pressure on that tissue, which stimulates specific mechanosen-
sitive channels in neurons and causes them to ‘turn on,’” says Konofagou. “So we think that this is a way we can 
use ultrasound to turn specific nerves ‘on’ or ‘off’ depending on what the treatment calls for.”

Menlo Park’s Circuit Therapeutics, another member of the DARPA initiative, uses light to develop new treat-
ments for chronic pain. In optogenetics, light-sensitive proteins are added to a cell of interest, such as a neu-
ron, and used to activate or inhibit that cell. Although this technique has been used in research efforts to 
study the brain, Circuit Therapeutics aims to adapt it into a therapy and use optogenetics rather than electric 
currents to deactivate nerves that might be causing pain. The company states that their approach would mini-
mize the side effects seen from traditional neurostimulation techniques where electrical currents might affect 
surrounding tissue in addition to the target nerve.

Aside from the DARPA project, a number of other groups are working on using electricity and other types 
of energy to induce healing. Some aim to be truly noninvasive by targeting nerves from outside the skin in 
a technique called transcranial direct current stimulation. Enthusiasm for this method extends beyond the 
laboratory: a host of do-it-yourself forums and groups aim to use off-the-shelf components to build patch-
es or caps that send an electric charge into the neck or scalp in the hopes of stimulating nerves to activate 
connections that will relieve ailments or improve cognition. So far, however, there is little evidence that these 
outside-the-body techniques work, particularly the vagus stimulation where higher voltage would be needed 
to penetrate the neck muscles.

Nevertheless, many research efforts for neurostimulation look promising. Once researchers address a number 
of challenges, including decoding the physiology of the nerves themselves, improving technical performance 
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of their devices, and satisfying regulatory hurdles, then safe and minimally invasive neurostimulation technol-
ogies may become a widespread reality.

Kristina Grifantini (kgrifantini@gmail.com) is an award- winning science writer hailing from San Diego, Califor-
nia. She has written hundreds of technology and medical articles for a variety of publications, including MIT 
Technology Review, Sky and Telescope Magazine, LiveScience, and others.
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The anticipated benefits of human gene editing with the use of CRISPR (clustered interspaced short palin-
dromic repeats)-Cas9 are both familiar and contested. First and foremost is the expectation of cures for blood 
disorders, lung diseases, cancers, and other maladies as clinician-scientists master various insertion, disrup- 
tion, and deletion techniques. In addition to these potential therapeutic benefits, for some, there are the po-
tential benefits of human enhancement as investigators learn to modify specific genetic traits in an effort to 
improve healthy individuals. Importantly, these proximate and distant potential benefits might be obtained 
through somatic cell or germ line gene modification. With germ line gene modification (which involves insert- 
ing, deleting, or replacing the DNA of human sperm, eggs, or embryos), there is the added potential benefit 
that changes made to the human genome (especially those aimed at correcting disease-causing and some-
times life-limiting genetic mutations) will be inherited by future generations. This would obviate the need for 
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“The power to control our species’ genetic future is awesome and terrifying. Deciding how to handle it may be the biggest challenge we have ever faced.” 

        ~ Jennifer A. Doudna
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repeat somatic cell modifications from one generation to the next.

The potential benefits of gene editing, however, are neither guaranteed nor risk-free. The potential harms 
include off-target changes (as might happen with the inactivation of essential genes), the inappropriate acti-
vation of cancer-causing genes, and the rearrangement of chromosomes. Additionally, there are the risks of 
on-target changes with unintended consequences, the creation of mosaics of altered and unaltered cells, and 
the introduction of changes that generate an immune response. In addition to these potential medical harms, 
there are also potential social harms. There is, for example, the risk that the introduction and eventual wide 
utilization of gene editing technology will exacerbate existing inequalities resulting in human rights abuses, 
a new wave of eugenics, increased discrimination and increased stigmatization.

As such, the overarching risks with human gene editing by use of CRISPR-Cas9 are two-fold. First, there is the 
risk that certain social, economic, and political forces will come to bear on those deemed “unfit” in an effort 
to pressure them to change their genetics so that they might better conform to certain external norms or 
expectations. Second, there is the risk that those who resist pressure to conform will experience (further) op-
pression.

The literature on the ethics of human germ line gene editing and gene editing for enhancement purposes, 
which details the concerns noted above, is rich and expansive. And, since 2015, when a team of Chinese sci-
en- tists led by Junjiu Huang first reported limited success in editing the genome of human embryos (1), the 
ethics debate has spilled onto the pages of print and online newspapers and magazines, often with headlines 
heralding the arrival of “designer babies.” With every new policy report and every new scientific development, 
this debate intensifies. Such was the case recently with the news report (2), followed a week later by the sci- 
ence article in Nature (3), that Shoukhrat Mitalipov and his team had successfully created genetically modified 
human embryos while minimizing the harms of off-target effects and mosaicism (a “success” that has since 
been contested (4 )).

By comparison, the literature on the potential harms of somatic cell gene editing for preventive and therapeu- 
tic purposes is meager. The underlying assumption seems to be that this technology will eventually be proven 
safe and effective and that relevant research should proceed apace subject to existing ethical governance 
frameworks and oversight mechanisms. This perspective is evident in several back-to-back policy documents 
including On Human Gene Editing: International Summit Statement, published in December 2015; the Nuff-
ield Council on Bioethics report Genome Editing: An Ethical Review, published in September 2016; and the 
US National Academy of Science and National Academy of Medicine report Human Genome Editing: Science, 
Ethics and Governance, published in February 2017.

On Human Gene Editing, authored by the organizing committee of the first international summit on human 
gene editing (sponsored by the US National Acad- emy of Science, the US National Academy of Medicine, 
the UK Royal Society, and the Chinese Academy of Science), states unequivocally that clinical trials involv-
ing somatic cell gene editing “can be appropriately and rigorously evaluated within existing and evolving 
regulatory frameworks for gene therapy, and regulators can weigh risks and potential benefits in approving 
clinical trials and therapies” (5 ). The Nuffield Council Genome Editing report affirms that “it is unlikely that, for 
the most part, therapies based on genome editing will raise distinctive issues for the handling of safety and 
efficacy considerations” ((6 ), p. 44). Moreover, in the discussion of genome editing in the context of biosecu-

rity and dual use, the report confirms that “the UK research councils . . . recognise the possibility for misuse of 
research but express confidence in robust governance procedures for the research that they support and the 
applicability of existing regulatory frameworks” ((6 ), p. 103). The Human Genome Editing: Science, Ethics and 
Governance report concludes that “existing regulatory infrastructure and processes for reviewing and evalu- 
ating somatic gene therapy to treat or prevent disease and disability should be used to evaluate somatic gene 
therapy that uses genome editing” [(7 ), p. 61].

While I am hopeful that clinical research to develop somatic cell gene editing therapies will yield effective treat-
ments for those with serious genetic diseases, I worry that in the haste to move somatic cell gene editing from 
bench to bedside, well-established research ethics standards for trial design will be compromised. Here, I am 
mindful of warnings from CRISPR experts “that rushing gene editing into clinical trials so soon after its develop- 
ment poses ethical issues and that hype around the technique could damage its prospects” (8 ). For example, 
ge- neticist John Doench at the Broad Institute in the US is reported to have said: “If [CRISPR] fails the first time, 
the pendulum might swing against it and a perfectly good technology could end up on the shelf” (8 ).

These concerns are well placed. Consider, for example, the proposed first-in-the-US, first-in-human Phase 1 
CRISPR-Cas9 gene-editing trial for cancer (9,10,11,12). This trial—cosponsored by the MD Anderson Cancer 
Center in Texas, the University of California in San Francisco, and the University of Pennsylvania, in collabora-
tion with Parker Institute for Cancer Immunotherapy—is to involve 18 research participants— 6 with mela-
noma, 6 with synovial sarcoma, and 6 with multiple myeloma. The plan is to remove T cells from the research 
participants, perform three CRISPR-Cas9 genome edits, and then return the modified T cells to the cancer 
patients. In June 2016, the proposed research was reviewed and endorsed by the NIH’s Recombinant DNA Ad-
visory Committee. Arguably, however, at least 2 features of trial design appear to have been compromised— 
the requirement for scientific validity (which includes internal validity, construct validity, and external validity 
(13 )) and the requirement for a favorable harm–benefit ratio. These limitations suggest that the proposed 
research is premature and may prove to be unsafe or ineffective (14 ).

For illustrative purposes, consider the problems with internal validity. Internal validity concerns “the ability to 
make causal inferences from an experimental result” [(15), p. 119]. Following Kimmelman and Henderson, the 
extent to which preclinical studies have minimized threats to internal validity can be effectively assessed by 
asking the following sorts of questions:

(1) Was the sample size sufficient to exclude random variation as an explanation of effect sizes?

(2) Were animals randomly assigned to treatment?

(3) Were outcome assessors blinded?

(4) Do studies explain the flow of animals from inclusion through to analysis?

(5) Were appropriate controls included?

(6) Was a dose–response relationship demonstrated? [(13 ), p. 51]

Answers to these questions with reference to the pre-clinical data supporting the proposed first-in-the-US, 
first-in-human Phase 1 CRISPR-Cas9 gene-editing cancer trial are disconcerting, to say the least. The answers 
suggest that there is considerable risk of “biases or random errors that lead to spurious inferences” [(13 ), p. 51]:
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(1) There was only one preclinical CRISPR-Cas9 gene editing study in mice and the sample size was small—17 

animals in three different groups. Only 5 of the 17 animals were assigned to the treatment group examining 

the effects of three CRISPR-Cas9 genome edits.

(2) It appears that animals were not randomly assigned to treatment.

(3) It appears that outcome assessors were not blinded. 

4) It appears that there was one data point missing in the preclinical study and no robust statistical analysis 

was undertaken.

(5) It is unclear whether appropriate controls were included. 

(6) A T-cell infusion dose–response assessment was not undertaken (14 ).

In closing, while there is good reason to be enthusiastic about the prospect of developing safe and effective 
genetic treatments for persons with serious diseases, this enthusiasm must be tempered so as not to visit 
unnecessary harms on those who are invited to participate in research aimed at developing such therapies. 
Moreover, as progress is made in the realm of therapeutic somatic cell gene editing, we should be mindful 
of the implications for germ line gene editing and gene editing for enhancement purposes. These are dis-
crete realms of activity with different ethical challenges that need to be openly discussed in international 
forums. The 2015 statement On Human Gene Editing highlights the need for an ongoing forum that is inclu-
sive among nations and engages a wide range of perspectives and expertise so that we might work together 
toward a broad societal consensus about the appropriateness of any clinical use of germ line gene editing. We 
would do well to heed this call.
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It was recently reported that nanobot sensors could be aerosolized and deployed for the detection of various 
airborne chemicals.1 Such capabilities are of evident utility in and benefit to medicine, as well as to detect 
toxins in the environment (functioning as a nanoscalar ‘‘canary’’ to warn of hazardous contamination in indus-
trial sites) and/or as a threat awareness system that could be employed in both public and military settings.2
Nanoscalar robotics can be used as both sensors and receiver-delivery devices, and the controllability of these 

technologies enable their directed activity in biological organisms. Such devices—either operating in tandem 
as distinct sense-and-engage systems, or as single devices with both sense and delivery modes—could be 
employed to assess, respond to, or modify molecular and chemical characteristics of a biological target. As 
recent studies have indicated, these approaches can be used in clinical care to more precisely monitor tissue, 
organ, and overall bodily states and to alter the structure and function of biological tissues and systems at a 
variety of scales, from the subcellular to the systemic and organismic. To be sure, there is significant value in 
this technology’s current and near-term capabilities in affording more granular methods and tools of evaluat-
ing and treating disease and injury.1-

However, we posit that the development of aerosolizable nanomaterials and devices also poses defined risks 

to public health and biosecurity that warrant consideration, address, and constraint. Aerosolized nanobots 
could be used to sidestep extant proscriptions of the current Biological and Toxin Weapons Convention (BWC) 
or Chemical Weapons Convention (CWC).4,5 The properties of these devices that allow their stable aerosol-
ization also confer ability to remain suspended for longer periods of time in a variety of environments. They 
can be partially or fully autonomous and are capable of storing information with potential to identify or affect 
specific biological targets. They possess the ability to move independently and up to 2 feet multidirectionally 
in a closed space, and they can be disseminated much further when dispersed via a spray mechanism or other 
propellant. Their size (and ‘‘programmability’’) allows them to easily enter unprotected bodily spaces and to 
penetrate protective gear. A key limiting factor is the energetics required for nanobots’ operations. If the nano-
bot was to rely on stored energy (eg, that when assembled or released), then energy demand would constrain 
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functional durability, as current nanobotic systems do not have extensive energy-storing capacity. However, a 
nanobotic system capable of collecting en- ergy from either its environment (eg, via thermal transfer or con-
version), or through interaction with non-robotic na- nomaterials, could effectively decrease such constraints. 
As well, the convergence of nanotechnology with synthetic biology (eg, CRISPR-Cas9 gene editing,6,7 use 
of infor- mation about synthesizing viruses8,9) could lead to a more effective capability to deliver new, and 
increasingly potent, morbid or lethal synthetic microbes or chem-bio hybrids. These could be customized 
to create novel agents that could be weaponized and, given their novelty, are not surveilled or recognized 
by existing regulatory bodies or anticipated by public health and biosecurity operations. To be sure, many 
of the capabilities incurred by weap- onized nanobots (eg, motion, information collection and storage, pro-
grammability, aerosolized dissemination, ability to enter unprotected bodily cavities, and ability to penetrate 
protective gear) are already possible with currently existing biological agents. However, certain aspects of 
nanotechnology confer additional capabilities. A prime example is that nanotechnologies involve chemistries 
(eg, silicon, elemental metals, long-chain, and branched polymers) and mechanisms (eg, electromechanical 
and optical information and energy handling) that are radically different from biologicals. Biological systems 
are not evolved to recognize and interfere with (many) nanotechnological functions and capabilities. Thus, 
nanodevices could pose an emerging threat as either stand-alone weapons or as force multipliers for extant 
biochemical agents. This potential to create such new weaponry is not likely to escape the notice of adver-
saries intent on subtly influencing specific events or, more broadly, providing overmatch capabilities to gain 
advantage during major conflict or gray zone actions. A nation-state or independent nonstate laboratory with 
capabilities similar to those employed to aerosolize nanomaterials could reproduce the results of this research 
with relative ease.

Of course, it could be argued that although nanotechnology, unlike biological systems, is human-designed 
and therefore perhaps more programmable, it will, like any other highly distributed information system, none-
theless suffer from unpredictable dynamics. But such unpredictability may confer benefit if and when a range 
of effects is desired. Moreover, testing the technology in a variety of environmental conditions can decrease 
both uncertainty and variability of such devices’ functional behavior(s). As well, given that nanodevices can-
not self-replicate (at least at present), even a modest rate of their destruction could negate their viability. But 
this may be moot; if the effective potency of the nanodevices to incur a disruptive or destructive effect is suffi-
ciently high, it may be that only ‘‘a little’’ is required to do ‘‘a lot,’’ and if a great enough number of nanodevices 
is delivered, then this could account for relative attrition and still leave enough to ‘‘do the job.’’

Perhaps nanodevices are not (yet) ready for ‘‘prime time’’ use as weaponized agents.10,11 Yet, it is important 
to note that the aforementioned constraints can be viewed as challenges to overcome, so that opportunities 
for creating novel weapons can be exploited. Such possible trajectories should be recognized and regarded. 
Thus, as have others,4,5,7 we too reiterate a call for the review, redress, and in some cases revision or refor-
mulation of key guidelines, surveillance, control, restrictions, and enforceable penalties to prevent nefarious 
development and use of these technological advancements.

In his 2002 science fiction novel, Prey, author Michael Crichton depicted a terrifying view of runaway effects of 
convergent nanotechnology and genetic engineering.12 While it is cavalier to look to science fiction scenarios 
to portend scientific fact, it must be acknowledged that such stories can serve to convey ideas, insights, and 
cautions, both about science and, perhaps, even more about the ways that individuals and societies view sci-
entific and technological advancement and what such stances reveal.13 In our view, caution—and prepared-
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ness—need not focus on the ease of nanobots going rogue, but on the relative ease and ardor with which 
nations and rogue actors could go ‘‘nano’’ in creating weapons that threaten public safety and biosecurity.
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Human subjects research is on the rise in both the US and UK. It is estimated that 19 million people a year in 
the US (Shamoo 2001) participate in clinical trials, and that more than half a million people a year do so in the 
UK [Consumers for Ethics in Research (CERES): http:// www.ceres.org.uk/whatsnew.htm]. Researchers on both 
sides of the Atlantic are permitted to undertake research with humans only if they abide by national policies 
regarding the ethical conduct of research. This article examines the US and UK regulatory frameworks govern- 
ing research with humans. The first part summarizes the main features of each nation’s regulatory policies. 
The article then describes the composition and responsibilities of ethics review committees in the US and UK, 
the panels from which researchers must obtain approval for their studies. Finally, the article describes each 
nation’s ethical standards for three areas of human subjects research: research with children, research with 
incapacitated adults, and research in emergency situations.

The US and UK regulatory approaches

In the US, a set of regulations issued by the US Department of Health and Human Services (DHHS) comprises 
the national policy governing research with humans [Code of Federal Regulations (CFR) 1991]. DHHS is an 
executive branch agency that has within its jurisdiction the National Institutes of Health (NIH), the primary 
agency in the US that funds human subjects research.

A key feature of the DHHS regulations is that they apply only to federally funded studies. However, many 
institutions that receive federal funding require research with humans conducted at their institution or by 
their investigators to follow DHHS regulations regardless of the source of funding. Nonetheless, some human 
research conducted in the US is not subject to DHHS regulatory requirements. The number of studies con-
ducted annually that falls outside the scope of DHHS regulations is not known.

Under the DHHS regulatory scheme, researchers must obtain approval to conduct research with humans from 
an Institutional Review Board (IRB). The DHHS regulations list the requirements for IRB membership and de-
scribe the functions, operations, and responsibilities of IRBs in reviewing human research protocols. In ad-
dition, the regulations list the criteria for IRB approval of research studies and authorize IRBs to suspend or 
terminate approval of research conducted in violation of IRB requirements.

The current governance arrangement for human subjects research undertaken in England, Scotland, and 
Wales can be found in each country’s “Research Governance Framework on Health and Social Care” (RGF) 
(Department of Health 2001: the Research Governance Frameworks for England, Scotland and Wales can 

be accessed from the Department of Health’s website, http://www.doh.gov.uk/research. In November 2002, 
Northern Ireland solicited public comments on a draft governance framework (Department of Health, Social 
Services and Public Safety 2002). The closing date for submitting comments on the draft framework was 10 
January 2003. Because these final and proposed governance frameworks are relatively similar in content and 
because most research with humans conducted in the UK takes place in England, the governance framework 
for England will be the reference point for the discussion below.

Issued by the Department of Health (DH), England’s RGF sets the standards for research with humans con-
ducted by the DH, its non-Departmental Public Bodies, and the National Health Service (NHS). The NHS, which 
is funded by taxpayers to provide healthcare for all UK citizens, is managed by the DH and account- able 
to Parliament. Research that falls within England’s RGF includes “clinical and non-clinical research, research 
undertaken by NHS staff using NHS resources, and research undertaken by industry, the charities, the re-
search councils and university within the health and social care systems” (Department of Health 2003). The 
framework lays out the professional and ethical standards upon which human research is to be undertaken, 
the responsibilities and accountability of key people and institutions involved in human research, and the 
policy for monitoring research and imposing sanctions when the framework’s principles and standards are 
not followed. Before they can begin recruiting subjects for clinical trials, researchers must obtain approval to 
conduct their research from an independent ethics review committee.

As a member of the European Union (EU), the UK is required to ensure that its policies governing research with 
humans are harmonized with the EU’s 2001 Directive regarding good clinical practice for conducting human 
clinical trials involving medicinal products (European Union 2001). In early 2003, the UK’s Medicines Control 
Agency (MCA) issued draft regulations to amend the Medicines Act for the purpose of bringing the provisions 
of the EU Directive into force (Medicines Control Agency 2003a). The MCA is an executive agency of the DH 
responsible for the licensing of drug products in the UK. Relevant provisions of the EU Directive and the MCA’s 
draft proposal will be discussed below.

US and UK ethics review committees

Ethics review committees in the US and UK are the gatekeepers to the human research enterprise. Their job is 
to ensure that researchers undertake studies with humans in an ethical manner and in accordance with reg-
ulatory requirements. Ethics research committees are structured differently in the US and UK and the scope 
of their responsibilities varies.

IRBs, the ethics review committees in the US, can be found in hospitals and universities, managed care orga- 
nizations, and state and federal government agencies. Anywhere from 3000 to 5000 IRBs are existence in the 
US (USDHHS 1998). In addition to these institution-based ethics review committees, at least two other types 
of ethics review committees can be found in the US. “Proprietary” review boards are ethics review commit-
tees that contract research organizations or pharmaceutical companies establish to review their own studies. 
“Non-institutional” review boards are profit-making ventures that review research protocols for researchers 
not affiliated with institutions that have their own IRB. There are no accurate data regarding the number of 
proprietary and institutional review boards in the US, though at least 13 non-institutional ethics review com-
mittees have been identified (Lemmans and Thompson 2001).

http://www.doh.gov.uk/research
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DHHS regulations require IRBs to have at least five members with varying backgrounds, including at least 
one member with a scientific background, at least one non-scientific member, and at least one member who 
is not affiliated with the institution that created the IRB. Institutions are required to make an effort to have 
gender balance on their IRB and are prohibited from appointing members to the IRB who come from the 
same profession. DHHS regulations state that IRBs should possess “the professional competence necessary 
to review specific research activities,” though the regulations provide no details about what constitutes pro-
fessional competency [DHHS regulation 45 CFR 46.107(a)]. The regulations permit IRBs to invite individuals 
with competence in special areas to assist in reviewing issues for which the IRB does not have the expertise. 
Because these individuals are to serve solely in a consultative role, they are prohibited from voting on research 
protocols.

IRBs are authorized to approve and decline research protocols and can require researchers to modify proto-
cols as a condition of approval. DHHS regulations specify five conditions that must be met before IRBs can 
approve research protocols. Researchers must show that risks to subjects will be minimized. IRBs determine 
that this requirement has been met by asking whether study procedures are consistent with sound research 
design and do not unnecessarily expose subjects to risk and that when appropriate, the procedures used are 
those already being used for diagnostic or treatment purposes (DHHS regulation 45 CFR 46.111; Emanuel et 
al. 2000). Researchers must also show that research risks are reasonable in relation to anticipated benefits to 
subjects and to the importance of knowledge to be gained from the study. However, no federal guidance in-
dicates how researchers and IRBs should objectively analyze a study’s risk-benefit ratio. Several commentators 
offer various approaches to analyzing risks and benefits and their relation to each other (King 2000; Hender-
son and King 2001; van Luijn et al. 2002).

IRBs must also determine that researchers will select subjects in an equitable manner. This means that sub-
jects should not disproportionately represent a particular racial, ethnic, or economic group or that one gender 
predominates in research that is not gender-specific. IRBs must also determine that researchers will comply 
with the regulatory provisions pertaining to the basic elements of informed consent, which include fully in-
forming subjects or their legally authorized representatives about the study and obtaining their voluntary 
consent to participate (DHHS regulation 45 CFR 46.116).

In addition to these safeguards to protect the rights and welfare of subjects listed above, researchers must 
show that they will implement additional protective measures when children, prisoners, pregnant women, 
mentally disabled persons, economically or educationally disadvantaged persons and other vulnerable in-
dividuals are recruited to participate in research study (DHHS regulation 45 CFR 46.111). IRBs are required to 
monitor active research studies and can suspend or terminate studies that violate IRB requirements or studies 
that are associated with unexpected serious harm to subjects (DHHS regulation 45 CFR 46.112). Specific re-
porting requirements for adverse events are mandated by the Food and Drug Administration for drug trials 
(DHHS regulation 21 CFR 312) and by the National Institutes of Health (NIH) for multi-site trials that have data 
safety monitoring boards (NIH 1999).

Two types of ethics committees in the UK review research protocols and give advice to the NHS: Local Research 
Ethics Committees (LRECs) and Multi-Centre Research Ethics Committees (MRECs). LRECs are established by, 
and located in, NHS Strategic Health Authorities, which are responsible for developing strategies for the local 
health services and ensuring that they engage in high-quality performance (Central Office for Research Ethics 

Committees 2001). The geographical area covered by one Strategic Health Authority is considered a research 
“site” for purposes of review by an LREC. Research based in an institution or institutions, in the community, or 
that physically takes place at several locations within that geographical boundary must obtain review from 
one LREC within a particular Strategic Health Authority boundary (Central Office for Research Ethics Com-
mittees 2001). As of March 2003, there were 181 LRECs in England, 22 in Scotland, seven in Wales, and four in 
Northern Ireland (Central Office for Research Ethics Committees 2003). When research is to take place in five or 
more “sites,” irrespective of whether LRECs in up to four sites have given approval, researchers must also obtain 
approval to conduct research from an MREC, whose approval covers the whole of the UK (NHS Governance Ar-
rangements, 8.3, p. 21). The two-tiered review of research protocols was designed to overcome administrative 
and ethical problems that resulted when researchers applied to multiple LRECs for approval of multicenter 
studies (for an analysis of the MREC system of review, see Tully et al. 2000). At present, there are 11 MRECs in 
the UK (Central Office for Research Ethics Committees 2003).

RECs in the UK have more lay members than do US IRBs. The NHS’s “Governance Arrangements for NHS Re-
search Ethics Committees” calls for greater diversity in REC membership than do the US DHHS Regulations 
(NHS Governance Arrangements). RECs are expected to have balanced age and gender distribution and to 
recruit members from black and ethnic minority backgrounds, as well as people with disabilities. At least one 
REC member is required to have expertise in social science research methods. Moreover, lay members who 
are independent of the NHS are to comprise at least one-third of REC membership. At least half of the lay 
members must never have conducted research with humans, human tissue, or human data, and must not be 
employed as health or social care professionals or have ever held these types of positions (NHS Governance 
Arrangements, 6.1–6.9, pp. 13–14).

REC members are appointed through an open process that includes posting notice of vacancies in media and 
professional outlets. Strategic Health Authorities in the DH appoint members to LRECs, while the DH or its 
appointed agent appoints members to MRECs. REC members serve 5-year fixed terms. Their membership on 
the same REC can be renewed for no more than two consecutive terms (NHS Governance Arrangements, 5.1–
5.11, pp. 11–12). DHHS regulations are silent about the selection process for US IRB members and about their 
length of term.

As a condition of appointment, REC members are expected to undertake education and training on matters 
related to research ethics, research methodology, and research governance, with such training to be provided 
by appointing Strategic Health Authorities (NHS Governance Arrangements, 4.1–4.14, pp. 9–10). DHHS regula-
tions do not require US IRB members to undergo specific education or training as a condition of appointment. 
However, the agency’s Office for Human Research Protections (OHRP) encourages and facilitates ongoing 
training of IRB members and researchers (see Office for Human Research Protections, http://osophs.dhhs.gov/
ed- ucamat.htm, and NIH-funded researchers are required to verify they participated in an education program 
about the protection of human subjects (NIH 2000). Furthermore, IRBs are being encouraged to be accredited 
by one of two organizations that offer accreditation when key standards for protecting human subjects are 
met (Association for the Accreditation of Human Research Protection Programs http://www.aahrpp.org, and 
Partnership for Human Research Protection, Inc. http://www.phrp.org/. The US Department of Veterans Affairs 
requires all of its IRBs to be accredited (McDaniel et al. 2002).

RECs review research proposals to determine whether the research meets certain ethical standards. England’s 

http://osophs.dhhs.gov/ed- ucamat.htm
http://osophs.dhhs.gov/ed- ucamat.htm
http://www.aahrpp.org
http://www.phrp.org/
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RGF states that the primary responsibility of RECs “is to ensure that the research respects the dignity, rights, 
safety and well-being of individual research participants” (Department of Health, England’s Research Gover-
nance Framework, 3.12.2, p. 33). RECs are required to give specific attention to the informed consent process 
and to the suitability and feasibility of the proposed research. Although they do not conduct a scientific re-
view of protocols, RECs are expected to be satisfied that experts in the relevant research methodology con-
ducted an adequate scientific review of the protocols. RECs must also ensure that several RGF requirements 
regarding the scientific design and conduct of a proposed study have been met, including appropriateness 
of study design in relation to the objective of the study, justification of predictable risks and inconveniences 
in relation to anticipated benefits, justification of control arms, and recruitment issues (NHS Governance Ar-
rangements, 9.1– 9.23, pp. 23–28).

Unlike US IRBs, ethics review committees in the UK are not responsible for ensuring that researchers follow 
research protocols by monitoring active studies. Thus, they have no sanctioning power if researchers violate 
provisions of the protocol or the criteria for protocol approval. The responsibility for monitoring active stud-
ies lies with the principal investigator, his or her employer, the research sponsor, and the care organization 
(Department of Health, England’s Research Governance Frame- work, 3.12.8, p. 35). However, the draft MCA 
draft regulations would impose criminal penalties in the event that certain provisions of the regulations were 
violated, including conducting a clinical trial without prior approval from an ethics committee (Medicines 
Control Agency 2003a: part 8. Enforcement and Related Provisions, pp. 33–36).

In its draft regulations pertaining to the EU Directive, the MCA calls for the creation of a UK Ethics Committee 
Authority to establish, recognize, and monitor ethics committees in the UK, as well as determine the kinds 
of proposed clinical trials upon which the committees can provide ethical review. The proposed Authority 
would be a governmental body composed of the Secretary of State for Health, Scottish Ministers, the Nation-
al Assembly of Wales, and the Department for Health, Social Services and Public Safety for Northern Ireland 
(Medicines Control Agency 2003b).

The MCA draft regulations also include requirements regarding notification of adverse events and adverse 
reactions [an adverse event is defined as “any untoward medical occurrence in a subject to whom a medicinal 
product has been administered, including occurrences which are not necessarily caused by or related to that 
product.” Adverse reaction is defined as “any untoward and unintended response in a subject to an investiga-
tional medicinal product which is related to any dose administered to that subject.” Medicines Control Agency 
2003a: Part 1, Introductory Provisions, p. 3]. Researchers are required to report the occurrence of any serious 
adverse event, including a subject’s death, to the trial’s sponsor. When an unexpected serious adverse reaction 
occurs that is fatal or life-threatening, researchers must report the incident to the licensing authority, other 
government officials, and the relevant ethics committee (Medicines Control Agency 2003a: part 5, Pharma-
covigilance, p. 25).

Although the US and UK regulatory frameworks require independent ethics review committees to approve 
research protocols, it is questionable whether these committees are truly independent. In the UK, commit-
tee members are appointed by the national agency that funds and conducts human subjects research. Even 
though RECs have more lay members than IRBs, there is little empirical evidence to indicate whether greater 
lay membership on an ethics review committee ensures that the rights and interests of research subjects 
are protected. Anecdotal evidence from the US suggests that IRB lay members are often marginalized and 

that institutional members do not always take into account coercive and opportunistic features of plans for 
recruiting research subjects. Furthermore, institutional members of IRBs may not take into account features 
of research proposals that 1) misstate risks and benefits of experimental interventions, 2) fail to tell subjects 
about financial relationships between researchers and sponsors, 3) stigmatize subjects or undermine their 
privacy, and 4) perpetuate the misconception that research is treatment (Bauer 2001).

In the US, all but the (usually one) lay member on an IRB are employees of the institution whose researchers 
are seeking IRB approval for their studies. Moreover, many IRBs are housed in their institution’s office that 
solicits and manages grants and contracts or in the institution’s clinical research division. These matters of 
membership and organizational placement raise questions about the ability of IRBs to make independent de-
cisions in the face of institutional pressure to approve research protocols (USDHHS 1998). Moreover, investiga-
tions of IRBs by federal regulators indicate that many IRBs lack sufficient information upon which to approve 
research studies in accordance with regulatory requirements and that IRBs fail to systematically and rigorously 
consider “such issues as equitable selection of subjects and subject recruitment, privacy and confidentiality 
protections, and special protections required for vulnerable subjects” (USDHHS Office of Human Research 
Protections. OHRP compliance activities: common findings and guidance. 
http://ohrp.osophs.dhhs.gov/references/findings/pdf

Research with children

DHHS regulations permit research with children under certain conditions. These conditions include obtaining 
parental/guardian permission and, in some cases, child assent. Although parental permission is expected to 
reflect fully informed consent, DHHS regulations and federal guidance use the term parental permission in 
recognition of the fact that one person cannot grant approval for another person to participate in research 
(DHHS regulations 45 CFR 46, Subpart D). As to the age at which children should give assent to research 
participation, DHHS regulations and federal guidance fail to clarify this matter. Commentary on the issue of 
child assent reflects no clear consensus about the age at which assent should be obtained, though IRBs typ-
ically recommend that researchers determine whether children aged 7 years and above are mature enough 
to give assent (American Academy of Pediatrics 1995; Olechnowicz et al. 2002). DHHS regulations permit IRBs 
to waive the assent requirement for children capable of assenting if the IRB determines that “the intervention 
or procedure involved in the research holds out a prospect of direct benefit that is important to the health or 
well-being of the children and is available only in the context of research” (DHHS regulations 45 CFR 46.408).’’

IRBs are also required to determine that the risk- benefit ratio of proposed research studies conform to regula-
tory requirements (DHHS regulations 45 CFR 46 Subpart D, 46.401). If proposed research involves greater than 
minimal risk and offers child subjects the prospect of direct medical benefit, IRBs must determine that the risk 
is justified by the anticipated benefit, that the risk-benefit ratio is at least as favorable to the subjects as that 
presented by available treatment approaches, and that parental/guardian permission and/or child assent is 
obtained (DHHS regulations 46.405). DHHS regulations state that minimal risk means that the probability and 
magnitude of harm or discomfort anticipated in the research are not greater in an of themselves than those 
ordinarily encountered in daily life or during the performance of routine physical or psychological examina-
tions or tests (DHHS regulations 45 CFR 46, Subpart D).

Research that involves greater than minimal risk and offers subjects no prospect of direct benefit but may 

http://ohrp.osophs.dhhs.gov/references/findings/pdf
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provide generalizable knowledge about the subject’s disorder or condition is permitted when four conditions 
are met: 1) potential risk is a minor increase over minimal risk; 2) subjects will undergo interventions or proce-
dures that present experiences reasonably similar to their experiences in actual or expected medical, dental, 
psychological, social, or educational situations; 3) generalizable knowledge about the subject’s disorder or 
condition is likely to be gained from the research; and 4) parental/guardian consent and/or child assent is 
obtained (DHHS regulations 46.406).

Research with children that does not meet the criteria listed above may be approved if two conditions are 
satisfied. First, the IRB must determine that there is a reasonable opportunity for the research to further the 
understanding, prevention, or alleviation of a serious problem that affects children’s health or welfare. Sec-
ond, after consultation with a panel of experts and after an opportunity for public comment on the proposed 
research, the Secretary of DHHS must find that 1) the research satisfies the required risk-benefit ratio, 2) the 
research can reasonably be expected to further the understanding, prevention, or alleviation of a serious 
problem that affects children’s health or welfare, 3) the research is conducted ethically, and 4) parental/guard-
ian consent and/or child assent is obtained (DHHS regulations 46.407).

What constitutes minimal risk and greater than minimal risk has been the subject of substantial commentary 
in recent years. Some commentators advocate changing the current regulatory definition of risk so that min-
imal risk would be a relative standard, and expanding the category of minimal risk to include certain proce-
dures that currently fall into the category of greater than minimal risk (Freedman et al. 1993; Kopelman 2002; 
Ross 2003). Controversy over definitions of risk has heightened concern about adequate protections for child 
subjects in light of recent federal policies that encourage sponsors and researchers to conduct drug safety and 
effectiveness studies with children [see NIH Policy and Guidelines on the Inclusion of Children as Participants 
in Research Involving Human Subjects. March 6, 1998; The Food and Drug Administration Modernization Act 
of 1997 (FDAMA) (Pub. L. 105–115); Best Pharmaceuticals for Children Act of 2002].

Under the current UK governance framework, research with minors (persons under the age of 16) is permitted 
with the consent of the parent or other person who has parental responsibility. In accordance with the EU Di-
rective, the MCA draft regulations state that persons with parental responsibility can give consent for a minor 
to be enrolled in both beneficial and non-beneficial clinical trials (Medicines Control Agency 2003a: Sched- ule 
1, Part 4., pp. 40–41). Unlike the US DHHS regulations, MCA draft regulations do not contain a risk-benefit ap-
proach that requires expert review and approval for non-beneficial research that presents greater than mini-
mal risk to child subjects. Moreover, the MCA draft regulations do not require child assent along with parental 
permission. The text says only that the investigator is to consider “the explicit wish of a minor who is capable 
of forming an opinion and assessing” the information given him about the trial and its risks and benefits and 
consider his wish “to refuse participation in, or to be withdrawn from, the clinical trial at any time” (Medicines 
Control Agency 2003a: Schedule 1, Part 4., p. 40).

It is interesting to note that the European Parliament initially favored placing greater restrictions on research 
with children than is reflected in the final EU Directive. A more restrictive approach was dropped when op-
ponents pointed out that knowledge about the safety and effectiveness of drugs in children was insufficient 
and that more research with children was needed (Cave and Holm 2002). MCA draft regulations state that 
no incentives or financial inducements may be given to a minor, the person with parental responsibility, or 
the minor’s legal representative if there is one (however, compensation is permitted in the event of injury or 

loss; Cave and Holm 2002). DHHS regulations do not prohibit researchers from using incentives and financial 
inducements in recruiting children to participate in clinical trials or in recruiting parents/guardians to enroll 
their children such studies. Nonetheless, federal guidance states that the amount of payment and the pro-
posed methods and timing of disbursement should not be coercive or present undue influence to participate 
in research (Food and Drug Administration 1998). Recent commentary on payment in the pediatric research 
context reflects an emerging consensus that reasonable compensation to children and/or parents for time, 
effort, and discomfort is probably appropriate (Weise et al. 2002; Wendler et al. 2002).

Incapacitated adults

In the US, DHHS regulations permit researchers to obtain informed consent from an incapacitated adult’s 
legally authorized representative. According to a strict interpretation of the regulatory provision, a legally 
authorized representative is either a court-appointed guardian or an individual the subject authorized in ad-
vance to give informed consent by proxy in the research context. Yet the vast majority of incapacitated adults 
do not have a legal guardian or a surrogate authorized to give proxy research consent. As a consequence, 
many IRBs have approved informed consent procedures for obtaining surrogate consent from individuals 
who do not meet the strict definition of a legally authorized representative (Hoffmann et al. 2000). Federal 
regulatory officials have indicated they may be willing to permit this practice as long as researchers obtain 
consent from persons authorized to give proxy consent in the medical treatment context under applicable 
state health care advance directive and surrogate consent laws (see the Determina- tion Letter from the DHHS 
Office for Human Research Protection: Donald E. Wilson, Dean of the School of Medicine of the University of 
Maryland, February 4, 2002: http://ohrp.osophs.dhhs.gov). California is one of only a few states that authoriz-
es certain persons to give proxy consent for incapacitated adults in the research setting (AB 2328, amending 
Section 24178 of the California Health and Safety Code. Signed by Governor Gray Davis, September 13, 2002). 
On the other hand, several states expressly prohibit proxies from enrolling incapacitated adults in clinical 
trials (Hoffmann and Schwartz 1998). Whether proxies should be permitted to enroll incapacitated adults in 
non-beneficial research, especially if research poses greater than minimal risk, remains controversial.

Under the current law in England, Wales, and Northern Ireland, medical interventions on incapacitated adults 
are lawful if the clinician responsible for the person’s care determines that the intervention is in the person’s 
best interests subject to any advance refusals of treatment made by the person before or she became inca-
pacitated (Medicines Control Agency, consultation letter, 5.2.1, pp. 16–17). In accordance with provisions of 
the EU Directive, the MCA’s draft regulations state that “subject to any consent to or refusal of treatment prior 
to the onset of incapacity, an incapable adult may only participate in a trial if their ‘legal representative’ has 
given his informed consent to the subject taking part in the trial” (Medicines Control Agency, consultation 
letter, 5.2.1, pp. 16–17).

The EU Directive says that “the notion of legal representative refers back to existing national law and conse-
quently may include natural or legal persons, an authority and/or a body provided for by national law [EU 
Directive (5), L121/34]. In accordance with this policy, the MCA draft regulations propose that two types of 
legal representatives be permitted to give proxy consent for incapacitated adults. The first is a “personal legal 
representative,” or one who is selected by virtue of their relationship with the prospective subject and who is 
available and willing to serve as a legal representative in that capacity. The second type of legal representative 
is a “professional legal representative” who would act if there is no personal legal representative. A profession-

http://ohrp.osophs.dhhs.gov
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al legal representative can be the doctor responsible for the heath care provided to the incapacitated adult or 
a person nominated by the relevant health care provider (Medicines Control Agency 2003a: Schedule 1, Part 
1, 2(a)(ii), p. 38).

In Scotland, a legal representative can also include any guardian or welfare attorney who is authorized to give 
proxy research consent. If there is no guardian or welfare attorney, then a legal representative can be the in-
capacitated adult’s nearest relative. Scottish law also recognizes as a legal representative a doctor responsible 
for health care provided to an incapacitated adult or a person nominated by the relevant health care provider 
in circumstances when “it is not reasonably practicable to contact a guardian or welfare attorney or the adult’s
nearest relative before the decision to enter the adult as a subject of the clinical trial is made” (Medicines Con-
trol Agency 2003a: Schedule 1, Part 1, 2(b), pp. 38–39).

Whereas DHHS regulations do not limit research with incapacitated adults, the MCA draft regulations permit 
only beneficial studies to be undertaken with this subject population. The draft regulations state that clinical 
trials must relate “directly to a life-threatening or debilitating clinical condition from which the subject suffers.” 
In addition, research with incapacitated adults must be “essential to validate data obtained in other clinical 
trials involving persons able to give informed consent, or by other research methods” (Medicines Control 
Agency 2003a: Schedule 1, Part 5, 9–11, p. 42).

As in the case of research with minors, MCA draft regulations prohibit incentives or financial inducements to 
be given to incapacitated adults or their legal representative (Medicines Control Agency 2003a: Schedule 1, 
Part 5, 8, p. 42). DHHS regulations do not contain such a provision, though California law prohibits financial 
compensation to individuals who give proxy consent for this subject population (AB 2328).

Emergency research

In 1996, DHHS announced that it was adopting a policy to be referred to as the “Emergency Research Con-
sent Waiver” (USDHHS 1996). Under this policy, IRBs are permitted to waive the requirement for subject or 
proxy consent under certain limited conditions. Table 1 lists the seven conditions that must be met before an 
IRB can issue such a waiver. The DHHS waiver policy was issued to harmonize the agency’s human subjects 
regulations with a similar policy of the Food and Drug Administration (FDA) (FDA: Exception from Informed 
Consent Requirements for Emergency Research: 21 CFR 50.24). Researchers lobbied both the FDA and DHHS 
to promulgate informed consent waiver policies so that emergency critical care research with incapacitated 
adults and children could go forward without proxy consent (Biros et al. 1995).

In addition to the FDA/DHHS waiver of informed consent policy for emergency critical care research, FDA 
regulations permit the one time emergency use of an investigational new drug (IND) under three conditions: 
1) a patient has a life threatening illness; 2) there is no acceptable standard intervention; 3) the investigational 
drug may be life saving; and 4) there is no time for the IRB to review the protocol (FDA: Emergency Use of an 
Investigational New Drug: 21 CFR 312.36). If an investigational drug is needed more than twice, a physician 
must request approval from the FDA to use the investigational drug under a Treatment IND (FDA: Treatment 
Use of an Investigational New Drug. 21 CFR 312.34:35).

Nothing comparable to the DHHS policy on emergency research exists in the EU Directive or the MCA draft 
regulations. Indeed, the EU Directive says nothing about research with incapacitated individuals in the emer-
gency context. However, the MCA apparently does not interpret EU silence on the matter as prohibiting such 
research. According to the MCA, “there is no intention in the Directive, or the implementing Regulations, to 
prevent such emergency research being carried out. In such circumstances, there may be little or no time to 
locate a personal legal representative before the intervention needs to be given” (Medicines Control Agency. 
Consultation letter, 5.2.3, p. 17). The MCA goes on to say that: “In reaching a decision on the ethical acceptabil-
ity of the trial, an ethics committee would consider the proposed arrangements for the use of legal represen-
tatives when persons not able to consent may participate in a clinical trial. It is envisaged that practical aspects 
of the operation of the legal representative scheme would be set out in guidance. Views are welcome on the 
scheme proposed for obtaining consent from a legal representative and in particular on its application in the 
emergency situation” (Medicines Control Agency. Consultation letter, 5.2.3, p. 17).

Conclusions

Table 2 summarizes US and UK policies governing research with humans. The policies are similar in that they 
require prior ethical review and approval of research protocols. This requirement is a significant development 
toward creating a culture of responsible and ethical research with humans. Yet as IRBs have come under in-
creasing public, professional, and regulatory scrutiny, there is growing evidence that the system of ethical re-
view of research in the US may not adequately protect the rights and interests of research subjects. IRB failure 
to carry out required regulatory responsibilities, lack of education and training of IRB members regarding the 
ethical conduct of research and their role and responsibilities, and lack of independence from the institutions 
in which IRBs operate are examples of stresses that may compromise the protection of human subjects (US-
DHHS 1998).

RECs may face similar stresses, though there is little evidence about how they operate because their work is 
not routinely audited (Ashcroft and Pfeffer 2001). The UK does not have a government agency comparable 
to DHHS’s Office for Human Research Protections (OHRP) that monitors IRBs, nor has there been a large-scale 
investigation of the UK’s ethics review system like that conducted in the 1990s by DHHS’s Office of Inspector 
General (USDHHS 1998).

Moreover, certain gaps in the US and UK policies raise additional concerns. Neither country mandates that re-
searchers, sponsors, and institutions disclose their financial interests in the interventions under study to ethics 
review committees or to research subjects. However, the MCA’s draft regulations require UK ethics commit-
tees to consider “the amounts, and, where appropriate, the arrangements, for rewarding and compensating 
investigators and subjects” (Medicines Control Agency 2003a: Part 3. Authorization for Clinical Trials and Ethics 
Committee Opinion, p. 15). In the US, some IRBs require researchers to declare conflicts of interest at the pro-
tocol review stage, though DHHS regulations do not mandate that researchers do so. Recent draft guidance 
issued by DHHS recommends that all IRBs incorporate into their review of research protocols information re-
garding researchers’ conflicts of interest submitted to the institution’s Conflict of Interest Committee (USDHHS 
2003). Although in some cases US policies are more restrictive than those in the UK, e.g. policies governing 
research with children and with incapacitated adults in the emergency setting, the UK requirement that only 
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beneficial studies can be conducted with incapacitated adults is more restrictive than the US standard for 
research with this population. Variation in human research regulations across countries reflects the cultural, 
legal, and political factors that influence national policy-making. In the absence of a legally binding interna-
tional regulatory framework governing research with humans, researchers in the US and UK who conduct 
cross-border studies must be aware of and comply with regulatory requirements that differ from those in 
their own country. In some cases, this state of affairs may be burdensome to researchers. On the other hand, 
cross-country variation in ethical standards for research with humans raises questions about whether the 
rights and interests of all individuals, regardless of the country in which they reside, are adequately protected 
in the research endeavor.
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Abstract

Cognitive monitoring is an approach utilizing realtime brain signal decoding (RBSD) for gaining information 
on the ongoing cognitive user state. In recent decades this approach has brought valuable insight into the 
cognition of an interacting human. Automated RBSD can be used to set up a brain–computer interface (BCI) 
providing a novel input modality for technical systems solely based on brain activity. In BCIs the user usual-
ly sends voluntary and directed commands to control the connected computer system or to communicate 
through it. In this paper we propose an extension of this approach by fusing BCI technology with cognitive 
monitoring, providing valuable information about the users’ intentions, situational interpretations and emo-
tional states to the technical system. We call this approach passive BCI. In the following we give an overview 
of studies which utilize passive BCI, as well as other novel types of applications resulting from BCI technology. 
We especially focus on applications for healthy users, and the specific requirements and demands of this user 
group. Since the presented approach of combining cognitive monitoring with BCI technology is very similar 
to the concept of BCIs itself we propose a unifying categorization of BCI-based applications, including the 
novel approach of passive BCI.

1. Introduction

For decades, it has been of high interest to infer information regarding ongoing brain activity and its actual 
meaning. Apart from behavioral measures, like eye tracking, researchers used physical parameters that relate 
directly to physiological processes within the brain to accomplish this task. A large partition of neuroscien-

tific research is based on the electroencephalogram (EEG). The reason why so many researchers choose EEG 
is because of its high temporal resolution, ease of use and the comparably low cost. Apart from these basic 
characteristics, the main advantage of EEG is

that it has been thoroughly researched, since its first application by Berger in 1929 [1]. In the last century 
numerous studies were conducted that were based on analyses of EEG features corresponding to cognitive 
processes. The drawbacks of EEG—its limited spatial resolution and vulnerability to artifact sources—are fac-
tors that potentially limit current research. However, these may be resolved in the near future using powerful 
methods derived from engineering and mathematics, like independent component analysis (ICA) [2], beam-
forming [3] or novel sensor designs [4].

Other measures too can be utilized for assessing brain activity. These can be categorized as invasive versus 
non-invasive technologies. Relevant non-invasive measures are functional magnetic resonance imaging 
(fMRI) [5–7], magnetoencephalography (MEG) [8, 9] and functional near- infrared spectrography (fNIRS) [10]. 
fMRI and MEG share the major drawbacks of being complex in application and unsuitable for long-term use. 
These technologies are also comparatively expensive. fNIRS and fMRI share the drawback of having a low 
temporal resolution, since both rely on the blood-oxygen-level-dependent (BOLD) component. The spatial 
resolution of fNIRS is also low; its greatest potential therefore lies in being a secondary measure used in con-
junction with EEG to provide additional information on brain activity through the BOLD component. Potential 
invasive techniques are represented by the use of electrocorticogram (ECoG) [11, 12] and microelectrode 
arrays [13], allowing for a very good signal-to-noise ratio. Apart from being invasive, microelectrode arrays 
share one major drawback: once placed they can only be switched to other spatial areas with great difficulty 
and it is not possible to cover the whole cortex with sensors. They can therefore only be used for certain ap-
plications. In the following of this paper, we will focus on EEG-based research. It is our method of choice for 
gaining information on the ongoing state of the human brain as it occurs and identifying the underlying pro-
cesses, which we will call realtime brain signal decoding (RBSD)3 in the following. From this perspective RBSD 
has been applied in several research endeavors within the last 20 years. One application for RBSD is gaining 
information about the ongoing user state, including intentions, situational interpretations and emotions. As 
this is encoded in human cognition, this approach is called cognitive monitoring [14–18]. Cognitive monitor-
ing focuses on post hoc analyses of events and conditions related to human cognition [19]. The outcome of 
this type of analysis can be used to give a situational evaluation of a human interaction, which can be utilized 
for neuroergonomics, usability tests or a user state detection related to experimental conditions [18]. Besides 
cognitive monitoring and user state detection, RBSD can be utilized in another valuable field of application—
in brain–computer interfaces (BCIs). Here, the user voluntarily generates specific patterns of brain activity 
which can be detected by an automated RBSD, so that the resulting information can be used as a realtime 
input modality for controlling a technical device by thought. Very different approaches have been developed 
in the last two decades, for example see [20–24], defining new communication channels for severely disabled 
persons, which can be used reliably and independent of any activity outside the central nervous system [25]. 
A BCI defines a new input modality for human–machine interaction which could substitute or add up to [26] 
other input modalities like manual input. But from the perspective of human–machine system research, a 
given system could also benefit from information on the actual user state [27], which would define an implicit 
input modality, carrying information about the user state not sent intentionally by the user. This would pro-
vide a valuable portion of information about the ongoing context of a given human–machine system [28].
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We propose to also use RBSD for an automated inference of this information; hence, for combining the ap-
proach of cognitive monitoring for accessing the actual cognitive user state with that of BCI for detecting it 
automatically and feeding the resulting information back to the technical system. It can be seen as modifying 
the general approach of BCI and substituting the usually voluntary and directed command with passively 
conveyed implicit information. Hence, we propose to connect it to the definition of BCI and to embed it into 
a broader framework of definitions. The resulting approach of passive BCI opens up the field of applications 
based on BCI technology to a broader context, especially for using it also for healthy users. In the following we 
give an overview of the current status of applications based on BCI technology, briefly describe one success-
ful approach of broadening the initial definition of BCI and finally we propose a categorization of BCI-based 
research that also includes passive BCI.

2. Towards passive BCI
2.1. BCI technology and its possible applications

Technologies developed in the last 20 years of BCI research have become more and more interesting for a 
broader community of researchers. From its relatively broad definition in the early 1970s [29], recent decades 
have seen BCI applications focus strongly on providing new channels of communication and control for se-
verely disabled persons [25]. Due to the considerable improvements in the reliability and usability of EEG-
based BCI systems, applications of BCI technology for healthy users have become highly interesting for devis-
ing new types of applications [19, 30–33] since the beginning of this millennium. This change of focus of part 
of the field from disabled to healthy users led to a concurrent shift in demands and defines new requirements 
for resulting applications based on BCI technology. Additionally, it should be taken into consideration that 
BCI for healthy users aims at partially different applications than BCIs for disabled users. In particular, direct 
input primarily for communication and control seems not to be the most promising BCI-related application 
for healthy users, due to the still low reliability and bandwidth of current BCI systems compared to standard 
communication channels, such as speech. Similarly, the high effort usually required by a user for communica-
tion via a BCI is a drawback, if the same information could be provided through more common communica-
tion channels. Direct and primary input solely based on BCI can be expected to be outperformed by far using 
conventional input methods, with the exception of gaming and special working environments. In the case 
of gaming, the acquisition of a new skill and the interaction with a somehow unreliable system could indeed 
be the core purpose and challenge of the application. At present, gaming applications still mostly have the 
character of neurofeedback training, ranging from controlling the level of relaxation [34] to training the level 
of concentration ability [35], as well as to training reaction time [36] and timing of motor imagery [37], to 
name just a few examples. Also, several companies explore the field of EEG-based gaming4. With respect to 
special environments where the use of BCIs might be advantageous, hazardous environments come to mind, 
that limit the users’ interaction capabilities and lead to temporary situational disability (e.g., an astronaut in 
a spacesuit [38, 39]), as well as the interaction with virtual objects [40, 41], lacking common unobtrusive and 
intuitive interaction channels.

2.2. Novel BCI-based applications, benefits for healthy and disabled users

Several approaches have been proposed for employing the wide range of possibilities offered by BCI-based 
technology for a broad community of healthy users. It is important to note that just as these new approaches 
benefit from decades of substantial research on BCIs for disabled users, these novel efforts targeted at healthy 

users can be expected to in turn contribute to and enrich efforts focusing on disabled users. Additionally, ex-
panding the scope of BCIs to include healthy users might be helpful for patients with aggravating conditions, 
such as locked-in patients. Also, gaming applications can be an excellent motivation for patients to train the 
use of a BCI using neurofeedback, for instance with respect to speed and timing.

2.3. Extending BCIs to new definitions

Recently, one extension to the BCI definition—hybrid BCI systems—was introduced to and accepted by the 
majority of BCI researchers [26], lifting the restriction that BCI systems would have to rely exclusively on a sin-
gle input from the brain. This novel approach seems highly promising for a variety of applications, especially 
for healthy users [42]. Additionally, passive input based on brain signals seems to be a valuable approach for 
enhancing human–machine interfaces. Cutrell and Tan [43] suppose a BCI-like systematic approach for this 
new form of input. Zander et al [19, 30] proposed the definition of passive BCI systems as a framework for this 
kind of input. In these studies BCI technology is used for detecting the state of the user in a given human–
machine system and for augmenting the information space available to the system with context information 
about the user. With this the space of possible applications based on BCI technology is extended widely. It not 
only enables the user to send voluntary and directed commands for communication and control, but adds 
an additional information channel conveying highly relevant information about the user implicitly. These ad-
ditions could improve the actual state-of-the-art human– machine interaction by enabling the technical sys-
tem to adapt to the user without any additional effort taken by the human [19, 27]. Based on earlier work on 
error-related potentials in the context of BCIs [44, 45], the study presented in [30] provided evidence that this 
concept is indeed capable of enhancing the interaction between human beings and technical systems with 
regard to efficiency, effectiveness and usability. Other studies showed that the performance of a given BCI 
system could be enhanced by implementing additional passive input [45]. Covert aspects of user state, which 
can hardly be measured using behavioral data, were investigated in studies on the perceived loss of controlla-
bility [46], interpretation of other humans’ movements [47], or bluffing in a game context [47]. BCI technology 
can also reveal valuable information about the user state in safety-critical applications, such as driving [48], 
industrial environments or security surveillance. With respect to driving assistance applications, recent studies 
have explored the use of BCI systems in a driving simulation for assessing driving performance and inatten-
tiveness [49], as well as for robustly detecting emergency brakes before braking onset [48]. Also, BCI systems 
can potentially be used for cognitive monitoring in real time the mental workload of a driver and employing 
this information to switch off secondary tasks when the current level of workload reaches a critical level [50]. 
In a different context, initial steps have been taken towards assistive technologies that use the current mental 
state of a user for avoiding accidents in industrial environments [51]. Similarly, a pilot study showed the poten-
tial of BCI systems to recognize and predict mental states of a user correlated with concentration [51], using 
the example of a simulated security surveillance system [31].

2.4. Introducing passive BCI

Based on these insights, a new categorization of BCI systems was proposed [19, 30], dividing applications 
based on BCI technology into active, reactive and passive BCI systems.

Active BCI. An active BCI is one that derives its outputs from brain activity which is directly and consciously 
controlled by the user, independent of external events, for controlling an application.
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Reactive BCI. A reactive BCI is one that derives its outputs from brain activity arising in reaction to external 
stimulation, which is indirectly modulated by the user for controlling an application.

Passive BCI. A passive BCI is one that derives its outputs from arbitrary brain activity arising without the pur-
pose of voluntary control, for enriching a human–machine interaction with implicit information on the actual 
user state.

Well-known examples of active BCI systems are the basket paradigm [52, 53], the Hex-O-Spell [54], or a hybrid 
BCI combining eye tracking and BCI [26, 55]. The most prominent example of a system based on a reactive BCI 
is the P300 speller [56], and also systems based on steady state visual/somatosensory potentials [35, 57, 58]. 
Novel systems based on passive BCIs can detect error potentials or the perceived loss of control over a system 
[19, 30, 59].

Based on the above suggested definitions, a new form of interaction is defined by passive input [43]. This is 
an inherently different approach than cognitive user state monitoring [16], as the use of information provided 
by passive BCI is interpreted automatically and is strictly restricted to improving the current interaction in a 
defined human– machine system. This excludes ethically disputed approaches, such as lie detection, which 
also come under cognitive state monitoring [60].

Passive BCIs provide one way of dealing with the challenges resulting from shifting focus from disabled to 
healthy users [27], as they offer the key properties of complementarity, composability and controlled costs, 
which are not necessarily shared by active or reactive BCI systems, as defined in the following (for details, see 
[19]).

Complementarity. The concept of passive BCI is complementary to other means of human–machine interac-
tion, in the sense that it does not interfere with it, in contrast to most forms of active or reactive BCIs. A passive 
BCI can be reliant on either the presence or the absence of an ongoing conventional human–computer inter-
action, or be independent of it.

Composability. A passive BCI application can make use of arbitrarily many passive BCI detectors in parallel 
with no conflicts, which is more difficult for active and reactive BCIs due to the user’s limited ability of con-
sciously interacting with multiple components simultaneously.

Controlled cost. Since no conscious effort from the user is needed for the use of passive BCIs (besides prepa-
ration), their operational cost is determined by the cost of their false alarms. Passive BCIs producing proba-
bilistic estimates, together with the a priori probability of predicting correctly, could potentially be designed 
allowing for arbitrary levels of cost-optimal decision making at the application level. In that way, theoretically, 
systems could be designed which would only gain in efficiency by utilizing a passive BCI and could have zero 
benefit in the worst case.

3. Conclusion

The fusion of cognitive monitoring and BCI technology proposed here has already found realization in many 
experiments and some applications. From the perspective of human–machine system research it is clear that 

the information provided by passive BCI systems gives valuable insights in the actual user state, and hence 
into the ongoing context of the system. The benefits not only resulting from the principles of passive BCIs, 
but also from the approach of hybrid BCI system, are found in human–machine systems in general, which 
include healthy users as well as disabled users. As mentioned before, it can be expected that research on 
active, reactive and passive BCIs are of mutual benefit to one another, enriching the methodology as well as 
providing new neuroscientific insights. Given the expansion of scope of BCI systems, it should be reasonable 
to incorporate the distinctions between these BCI systems, including passive input, into the definition of BCI 
systems for the sake of clarity.

By Jia You

The physics Nobel laureate Frank Wilczek has famously predicted that in 100 years, the best physicist will be a 
machine. Now the U.S. Defense Advanced Research Projects Agency (DARPA) is working toward that vi-
sion in a different arena: cancer research. Last summer, the agency launched a $45 million program called Big 
Mechanism, aimed at developing computer systems that will read research papers, integrate the in- formation 
into a computer model of cancer mechanisms, and frame new hypotheses for flesh-and-blood scientists (or 
even other ro- bots) to test—all by the end of 2017.

Last week, 12 teams of computer scien- tists and biologists met in Washington, D.C., to take stock of progress on 
the chal- lenge. Although some outside researchers question Big Mechanism’s methodology, others applaud 
it—including artificial intel- ligence researcher Oren Etzioni of the Allen Institute for Artificial Intelligence in 
Seat- tle, Washington, who calls it “an outstand- ing program.” The program’s manager, artificial intelli- gence 
researcher Paul Cohen, says its goal is to help scientists cope with complexity at a time when most read more 
and more nar- rowly. “Just when we need to understand highly connected systems as systems, our research 
methods force us to focus on little parts,” Cohen says. Big Mechanism, if it succeeds, could aid researchers 
studying complicated systems from climate science to military operations and poverty. But for now it focuses 
on can- cer driven by mutations in the Ras gene family, which underlie about a third of all human cancers. 
Cancer biologists have es- tablished a rough road map of Ras-driven cancer pathways: sequences of interac-
tions among proteins affecting cell replication and death. But they amount to what Cohen calls a “hairball” of 
intertwining causal re- lations. “We all recognize the need for a bet- ter system of organizing this tremendous 
amount of information, visualizing it, and representing it in a way that’s accessible,” says Frank McCormick, 
who directs the Ras initiative at the U.S. National Institutes of Health. and convert useful information into 
for- mal representations that they can under- stand. Then, they will integrate the pieces of knowledge into 
computational models of the cancer pathways. Finally, the system will produce explanations and predictions 
that can be tested with experiments. The teams are developing four systems capable of all three tasks.
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The evaluation meeting focused on the first step, machine reading. 
Pharmaceuti- cal companies already text-mine papers to glean in-
formation on interactions between genes and proteins for drug de-
velopment, but Big Mechanism seeks to develop machines that read 
a paper more as sci- entists do: judging how it contributes to exist-
ing knowledge. The teams worked on different pieces of this “deep 
reading” challenge. One team, led by computer scientist Ed Hovy 
of Carnegie Mellon University in Pittsburgh, Pennsylvania, focused 
on extracting details on experimental procedures and assigning dif-
ferent certainty values to statements such as “we demonstrate” and 
“we suggest.”  Another, led by computational linguist James Allen 
of the Florida Institute for Human and Machine Cognition, built sys-
tems for mapping the meaning of sentences and their relationships 
to one another. The evaluation started small: Participating teams 
were given a rudimentary model of Ras cancer pathways and six 
paragraph-long passages. Their systems had to extract information 
from the texts, determine how the passages related to the mod-
el, and suggest appropriate revisions based on their reading. Two 
teams came close to fully automating the process. The best per-
forming machine-reading system extracted 40% of all the relevant 
information from the passages and correctly determined how each 
passage related to the model—an excellent start, Cohen says. The 
systems will face a more comprehensive evaluation in July, he says. 
Also coming this summer, Cohen says, is a hackathon in which pro-
grammers will build a single reference model of Ras-driven cancer 
pathways to replace the multiple models the teams are now using. 
A coherent model, including details about where and how proteins 

in the Ras pathways interact, is key to enabling the computer to generate hypotheses, Cohen says. “Just when 
we need to understand highly connected systems as systems, our research methods force us to focus on lit-
tle parts.” Paul Cohen, DARPA Building a system that actually produces scientific insight will not be easy, says 
computational biologist Larry Hunter of Smart Information Flow Technologies in Minneapolis, Minnesota, a 
co–principal investigator of one of the teams. The artificial intelligence community doesn’t have a strong track 
record at building systems that can develop useful causal hypotheses, he says. But molecular biology is a good 
place to try, he says, because it’s an area in which common sense plays a minor role; most of the knowledge 
is technical and available in textbooks and papers. Other researchers question whether Big Mechanism takes 
the right approach to studying complex systems. “The Big Mechanism program is trying to map microscopic 
mechanisms, but complex systems are characterized by collective behaviors,” says complex system researcher 
Yaneer Bar-Yam of the New England Complex Systems Institute in Cambridge, Massachusetts, who was not 
involved with the project. “The expectation that the accumulation of details will tell us what we want to know 
is not well justified.” 

Cohen is confident that the program will pay off, one way or another. “DARPA seeks revolutionary tech-
nology,” he says. “Sometimes those technologies are turned into practice. Sometimes, they show the 
world what is possible.” ́

Document Available For Free At Academia.edu



336 337

Available At Sci-Hub.se
Enter the DOI Number:

10.1377/hltha.2012.0311

Available At:
https://doi.org/10.1016/j.phrs.2021.105738

https://doi.org/10.1016/j.phrs.2021.105738


338 339

https://pubmed.ncbi.nlm.nih.gov/24121558/ https://pubmed.ncbi.nlm.nih.gov/34157423/

https://pubmed.ncbi.nlm.nih.gov/24121558/
https://pubmed.ncbi.nlm.nih.gov/34157423/


340 341

https://academic.oup.com/cid/article/45/Supplement_1/S68/358018

https://ndupress.ndu.edu/Portals/68/Documents/prism/prism_8-3/prism_8-3_DeFranco-DiEuliis-Giordano_48-63.pdf

https://academic.oup.com/cid/article/45/Supplement_1/S68/358018
https://ndupress.ndu.edu/Portals/68/Documents/prism/prism_8-3/prism_8-3_DeFranco-DiEuliis-Giordano_4


342 343

https://pubmed.ncbi.nlm.nih.gov/26374677/

https://pubmed.ncbi.nlm.nih.gov/26374677/


344 345

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3304110/pdf/sensors-12-01211.pdf

https://www.nature.com/articles/nature.2017.23031.pdf

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3304110/pdf/sensors-12-01211.pdf
https://www.nature.com/articles/nature.2017.23031.pdf


346 347

FREE DOWNLOAD • 38 VIDEOS HYPERLINKED: 
https://www.academia.edu/63971556/JAB_17_December_13th_2021_THE_VIDEOS

https://www.academia.edu/63971556/JAB_17_December_13th_2021_THE_VIDEOS


348 349

FREE DOWNLOAD • 41 VIDEOS HYPERLINKED: 
https://www.academia.edu/64631437/JAB_18_December_16th_2021_THE_VIDEOS_Part_2

https://www.academia.edu/64631437/JAB_18_December_16th_2021_THE_VIDEOS_Part_2


350 351

https://www.academia.edu/50824477/The_Fauci_CoV_2_Dossier

https://www.academia.edu/66743590/The_Global_D3_Pandemic_Metabolic_Disorder

https://www.academia.edu/45033876/Scamdemic_Fraud_At_The_Highest_Levels_Of_Governance

https://www.academia.edu/38536620/SPECIAL_REPORT_Press_Intimidation_Science_Suppression_and_The_5G_Rollout

FREE DOWNLOADS

https://www.academia.edu/50824477/The_Fauci_CoV_2_Dossier
https://www.academia.edu/66743590/The_Global_D3_Pandemic_Metabolic_Disorder
https://www.academia.edu/45033876/Scamdemic_Fraud_At_The_Highest_Levels_Of_Governance
https://www.academia.edu/38536620/SPECIAL_REPORT_Press_Intimidation_Science_Suppression_and_The_5G_R


352 353

https://www.academia.edu/36597398/Autoimmune_Syndromes_
and_Inflammatory_Syndromes_Caused_By_Adjuvants_In_Vaccines

https://www.academia.edu/36597440/A_Pre_Vaccination_Primer_For_Parents_With_Infants_and_Small_Children

https://www.academia.edu/36597412/The_History_Of_The_Global_Vaccina-
tion_Program_In_1000_Peer_Reviewed_Reports_And_Studies

FREE DOWNLOADS

https://www.academia.edu/36597398/Autoimmune_Syndromes_ and_Inflammatory_Syndromes_Caused_By_Adjuvan
https://www.academia.edu/36597398/Autoimmune_Syndromes_ and_Inflammatory_Syndromes_Caused_By_Adjuvan
https://www.academia.edu/36597440/A_Pre_Vaccination_Primer_For_Parents_With_Infants_and_Small_Childr
https://www.academia.edu/36597412/The_History_Of_The_Global_Vaccination_Program_In_1000_Peer_Reviewe
https://www.academia.edu/36597412/The_History_Of_The_Global_Vaccination_Program_In_1000_Peer_Reviewe


354

The start of the Canadian Convoy which is now happening in several additional countries

https://www.youtube.com/watch?v=QIK2tLcI9YY

The best explanation of the Covid Scam & The Great Reset on the Internet

https://www.bitchute.com/video/1JJH24Wl4nl7/

https://www.youtube.com/watch?v=QIK2tLcI9YY
https://www.bitchute.com/video/1JJH24Wl4nl7/

