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Hello Everyone,

| sincerely hope that you are all currently healthy and safe.
| want to start off by saying that | am truly confident that we
will make it through these trying times. | believe that we
are given two scenarios over and over in life. We are faced
with things that we can do something about through intel-
ligence, hard work, and positive action or we are faced with
things that we simply have no control over. We are tasked
with working on those things we can fix or affect and also
with accepting those things we can’t. The Coronavirus
challenges us in both ways. There are things we can do
to prepare and prevent catching the disease and there are
those pesky unknowns. Having worked in emergency ser-
vices for many years, | have learned that there are no perfect
solutions but rather only good ones and bad ones. | know
it sounds cliché but we have to all just roll up our sleeves
and do the best we can to use our common sense and
due diligence. It is never a good idea to panic or to let fear
overcome your decision making process. There are proven
solutions for some things and for others we have to accept
that we are doing our best to find those solutions.

That being said, | have been questioned by some cryonics
members about reasonable concerns and legitimate fears.
Here are the two common questions and here is how |
answered them on the Cl members forum..

1) What will Cl do if we start to receive Corona infected bod-
ies? Can Cl handle a larger than normal influx of patients?

| can tell you that two things Cl has considered over the last

40+years is how .... 1. We handle BSI or body substance
isolation in relation to any infectious disease or pathogens.
and..2. How we would handle an unanticipated jump in
patients requiring additional resources.

In the first case, our personnel take precautions to include
masks (m95), goggles, and sterile gloves. Hand washing
and decontamination is done after all contact with patients
and bodily fluids ect. This is just common sense standard
procedure. We have had a history of patients that were
exposed to deadly pathogens and then of course there is
always the unknown factor in which case it is best practice
to isolate oneself from any potential pathogen and to steril-
ize all surfaces after the case.

2) In the second case, Cl would set up a basic triage situa-
tion and give first priority to patients who are viable for vitri-
fication on a first come first served basis. All straight freeze
patients could be held in temporary storage with dry ice or
supplemental LN2 supplies which could be scaled up as
needed. Ideally Cl would have permanent storage in place
already but this would cost Cl too much and is not likely or
even logical to have right now. That being said, an influx
of patients would mean an almost equal influx of capital to
handle the situation. As more patients died more money
and resources would be freed up for additional storage.

It is only fair to say that there is no 100% failsafe plan and
while we have gone through many scenarios and brain-
stormed strategies to deal with them over the last 40 + years,
there are many foreseeable situations that we cannot do
much about in a practical sense. At least not now with our
present resources. Basically there are no perfect guaran-
tees and certainly not when it comes to cryonics. The most
important takeaway is that your chances with cryonics is
certainly better than without. All you can do is use rational
sense and try to plan within reason. | am certain that we will
get through this challenge and that most people will survive
but | also recommend that we all use common sense and
take basic precautions as identified by medical authorities.

| can tell you that we are prepared with good solutions
and that we are working hard to fulfill the cryonics mission
in good faith to the best of our abilities. | hope you all the
very best and that you find comfort in knowing that Cl is
fully operational and committed to honoring your cryonics
wishes. - Dennis Kowalski, President - Cryonics Institute
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1)

2)

3)

4)

5)

6)

Membership Benefits

Why join the Cryonics Institute?

A Second Chance at Life

Membership qualifies you to arrange and fund a
vitrification (anti-crystallization) perfusion and cooling
upon legal death, followed by long-term storage in
liquid nitrogen. Instead of certain death, you and
your loved ones could have a chance at rejuvenated,
healthy physical revival through cryopreservation.

Affordable Cryopreservation
The Cryonics Institute (Cl) offers
cryopreservation for as little as $28,000.

Affordable Membership

Become a Lifetime Member for a one-time payment
of only $1,250, with no dues to pay. Or join as a
Yearly Member with a $75 inititation fee and dues of
just $120 per year, payable by check, credit card or
PayPal.

full-body

Lower Prices for Spouses and Children
The cost of a Lifetime Membership for a spouse of a
Lifetime Member is half-price and minor children of a
Lifetime Member receive membership free of charge.

Quality of Treatment

Cl employed a Ph.D level cryobiologist to develop
CI-VM-1, Cl's vitrification mixture which can
help prevent crystalline formation at cryogenic
temperatures.

Standby Options and Assistance

Cl's use of Locally-Trained Funeral Directors means
that our members can get knowledgeable, licensed
care. Or members can arrange for professional
cryonics standby and transport by subcontracting
with Suspended Animation, Inc or International
Cryomedicine Experts (I.C.E.) Ci also offers Standby

7)

8)

9)

10)

11)

12)

Training Materials and Kits for members who choose
to perform Local Standby.

Affordable Funding Options
Cryopreservation with Cl can be funded through
life insurance policies issued in the USA or other
countries. Prepayment and other options for funding
are also available to Cl members.

Cutting-Edge Cryonics Information
Members receive a free e-subscription to the Cryonics
Institute Newsletter, as well as access to our Facebook
page, Twitter feed, YouTube channel and an official
members-only forum.

Helpful, Professional Support

Cl's professional staff is available to answer any
questions and address any concerns you may have
about Cl, your membership or Cryopreservation.

Additional Preservation Services

Cl offers a sampling kit, shipping and long-term liquid
nitrogen storage of tissues and DNA from members,
their families or pets for just $98.

Support Education and Research
Membership fees help Cl to fund important cryonics
research and public outreach, education and
information programs to advance the science of
cryonics.

Member Ownership and Control

Cl Members are the ultimate authority in the
organization and own all Cl assets. They elect the
Board of Directors, from whom are chosen our
officers. Cl members also can change the Bylaws of
the organization (except for corporate purposes).

The choice is clear: Irreversible physical death, dissolution and decay,
or the possibility of a vibrant and joyful renewed life. Don’t you want
that chance for yourself, your spouse, parents and children?

CRYONICS

Technology for Life

To get started, contact us at:

(586) 791-5961

- email: info@cryonics.org
Visit us online at www.cryonics.org
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Member Readiness Checklist

You've signed up for cryonics -
what are the next steps?

Welcome Aboard! You have taken the first critical step in preparing for the future and possibly ensuring your own
survival. Now what should you do? People often ask “What can | do to make sure | have an optimal suspension?”

Here's a checklist of important steps to consider.

O

O O o o o

Become a fully funded member through life insurance or easy pre-payments

Some members use term life and invest or pay off the difference at regular intervals. Some use whole
life or just prepay the costs outright. You have to decide what is best for you, but it is best to act
sooner rather then later as insurance prices tend to rise as you get older and some people become
uninsurable because of unforeseen health issues. You may even consider making Cl the owner of your
life insurance policy.

Keep Cl informed on a regular basis about your health status or address changes. Make sure your Cl
paperwork and funding are always up to date. Cl cannot help you if we do not know you need help.

Keep your family and friends up to date on your wishes to be cryopreserved. Being reclusive about
cryonics can be costly and cause catastrophic results.

Keep your doctor, lawyer, and funeral director up to date on your wishes to be cryopreserved. The right
approach to the right professionals can be an asset.

Prepare and execute a Living Will and Power of Attorney for Health Care that reflects your cryonics-
related wishes. Make sure that Clis updated at regular intervals as well.

Review the Cl Standby Manual and other materials designed to help you with you Standby Planning.
Also, consider joining or forming a local standby group to support your cryonics wishes. This may be
one of the most important decisions you can make after you are fully funded. As they say-"Failing to
plan is planning to fail”.

Always wear your cryonics bracelet or necklace identifying your wishes should you become
incapacitated. Keep a wallet card as well. If you aren’t around people who support your wishes and you
can't speak for yourself a medical bracelet can help save you.

Get involved! If you can, donate time and money. Cryonics is not a turnkey operation. Pay attention and
look for further tips and advice to make both your personal arrangements and cryonics as a whole a
success. The stronger our organization is, the stronger your chances of success.

Keep your records, contact information and contracts up to date. It is recommended you review your
relevant information annually at a minimum. One way is to schedule time to review all your materials
at the same time you submit your required Annual Proof of Funding to Cl. Also, Be especially aware of
easy to forget things like a new email, phone number or address. Remember, you can also contact us
at any time to ask if you have any outstanding paperwork or other info that needs to be updated.

The online ClI Members' Information Form is a great resource for updating your current information
on file.
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10 Worst Mistakes in Cryonics

1) Notsigning up ahead of time

Becoming a member, having contracts in place, and having paperwork in order should not be a last minute
decision. Waiting until the last minute or after death results in an unnecessary delay of care or worse- No
suspension at all! Don’t wait. Sign up here and be prepared. https://www.cryonics.org/membership/

2) Not providing proof of funding

Some people believe that they can worry about funding later or if they have funding, they have put off
providing proof of funding to ClI. This should be done annually. Failing to provide this can result in a delay of
care while the funding clears, which can take weeks. Send your proof of funding to Cl now to be prepared.

3) Nottelling anyone your plans

Being reclusive or not telling family or friends your wishes is not recommended. You should not be afraid
to tell those around you what your wishes are, especially your next of kin. Wearing a bracelet, necklace or
having identification or other items in view can speak to your wishes. This is all you have when you can't
speak for yourself. Disasters have resulted in the past from not sharing. Talk with your family, close friends
and your estate attorney, so you can be prepared.

4) Not planning

Many think cryonics is a turnkey service where you can just sign up and let fate take over. No matter how
much you pay for cryonics, you are the only one who can make sure that you will have the best chance by
planning. Cl has provided a lot of information on our website and in our standby manuals. Those who plan
succeed those who don't fail.

For more information visit: https://www.cryonics.org/resources/ci-standby-kits-and-instructions

5) Not notifying Cl of Emergencies

There is no way that your cryonics provider can help you if they do not know of your emergency. Your family,
friends, standby group or next of kin must immediately contact Cl when you are having health issues or
worse. It is also important for Cl to know if you have up and coming surgeries or procedures, including
terminal illness. Patients with a diagnosed terminal illness could enter hospice care, which might help your
cryonics situation vastly. Any delay in notifying us directly could result in a poor suspension. Those helping
you must have simple and clear instructions.

Here are some tips... https://www.cryonics.org/resources/category/C57/57

6) Committing suicide

Anyone who commits suicide who is not terminally ill or breaks a local law in doing so is potentially putting
both themselves and our organization at great risk. Cl will not risk itself for people who engage in behavior
that goes against our mission to preserve life. Such activity will likely lead to an autopsy and long delays,
rendering the suspension process substandard or impossible to carry out. Do not consider cryonics as a way
out of your problems. You are likely to not get suspended under those circumstances. If you do not have a
terminal illness and are considering suicide, you should seek mental health advice and treatment as soon as
possible. https://www.mentalhelp.net/articles/depression-hotline/
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10 Worst Mistakes in Cryonics

7) Engaging in Risky orillegal activities
Risky behaviors or associations that lead to the patient dying around suspicious circumstances will also likely
lead to mandated autopsies that will also stand in the way of your cryonics wishes. It is best to use common

sense and not put yourself in harm’s way. Not only could your life be ended, so too could your chances of
cryonics suspension or future reanimation. Use common sense and stay safe.

8) Providing financial or legal incentives that
encourage your not being suspended.

Leaving all of your insurance or cryonics money to family if you are not suspended is certainly an option at
Cl, but ironically it does provide financial incentive for hostile family members to block your suspension. As
often is the case, people will make sure you are not suspended to get a hold of your money. One suggestion
is to leave family and next of kin some separate money from cryonics funding while suggesting that Cryonics
funding go to cryonics as a donation no matter if you are buried or suspended. In addition, family or next of
kin can be further compelled to cooperate if they will actually lose the money that is allocated to them for not
cooperating. It is also suggested that your family be made fully aware of your wishes and stipulations, so they
know what the results of their actions will be. You want to make sure you put incentives and disincentives in
the correct place, so that your wishes are honored. It is suggested that your will and cryonics documentation
reflect this and get reviewed by an attorney. See https://www.cryonics.org/resources/protect-yourself-from-

legal-threats

9) Notremoving a hostile next of kin from rights to your
remains and finances

In many states and areas you can legally remove a hostile family member or next of kin from your estate. You
can reassign someone who is sympathetic to cryonics and who has the legal authority to disposition of your
remains, as well as your assets. In some states and locations there are disposition of remains reassignment
documents, as well as powers of attorney, both in regards to financial as well as medical decisions. The
executor of your will or anyone involved with making decisions should be sympathetic to your cryonics
wishes. It is your responsibility to make your wishes very clear and to remove any doubt or potential legal
resistance from family or next of kin. We suggest seeking legal advice to help you in this regard. Some
members have even made a video statement of their wishes and given it to both their cryonics organization
as well as their attorneys. Not being careful could mean that you don't get suspended, despite your wishes.
Many are surprised to learn that they lose their rights upon legal death. See an attorney and prepare.

10) Dying under less then favorable conditions

This seems harder to control then the other situations, but there are some things you can do to make your
situation more favorable. You can diet, exercise and follow the latest official medical advice to stay healthy
longer. The longer you are alive, the better the technology will probably be for suspending you and the
closer we will be to a future that may be able to reverse your condition. You can avoid travel to remote
or hostile places where such travel is risky. Some overseas travel can result in long delays both logistically
and bureaucratically. In general, dying near your cryonics provider or cryonics standby group helps your
chances. Living a healthy lifestyle and staying sociable, while surrounding yourself with people who will act
on your behalf is paramount. Building solid, positive relationships with good people is probably one of the
most important things you can do to have your wishes honored. Take care of yourself and maintain social
connectivity.
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Who
will be
there
for

YOU?

Don’t wait to make your plans.
Your life may depend on it.

Suspended Animation fields teams of specially trained cardio-thoracic
surgeons, cardiac perfusionists and other medical professionals with
state-of-the-art equipment to provide stabilization care for Cryonics
Institute members in the continental U.S.

Cryonics Institute members can contract with Suspended Animation for
comprehensive standby, stabilization and transport services using life
insurance or other payment options.

Speak to a nurse today about how to sign up.

Call 1-949-482-2150

or email tabitha@suspendedanimationinc.com

MKMCAD160205 216
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Science, Technology and Medical News from the Web

from SCIENCE DAILY.COM

Old human cells rejuvenated with stem cell technology

Old human cells return to a more youthful and vigorous
state after being induced to briefly express a panel of pro-
teins involved in embryonic development, according to a
new study by researchers at the Stanford University School
of Medicine.

The researchers also found that elderly mice regained
youthful strength after their existing muscle stem cells were
subjected to the rejuvenating protein treatment and trans-
planted back into their bodies.

The proteins, known as Yamanaka factors, are commonly
used to transform an adult cell into what are known as
induced pluripotent stem cells, or iPS cells. Induced plu-
ripotent stem cells can become nearly any type of cellin
the body, regardless of the cell from which they originated.
They've become important in regenerative medicine and
drug discovery.

The study found that inducing old human cells in a lab dish

Stem cells illustration (stock image).

Credit: © nobeastsofierce / Adobe Stock

to briefly express

these proteins rewinds many of the molecular hallmarks of
aging and renders the treated cells nearly indistinguishable
from their younger counterparts.

"When iPS cells are made from adult cells, they become
both youthful and pluripotent,” said Vittorio Sebastiano,
PhD, assistant professor of obstetrics and gynecology and
the Woods Family Faculty Scholar in Pediatric Translational
Medicine. “We've wondered for some time if it might be
possible to simply rewind the aging clock without inducing
pluripotency. Now we've found that, by tightly controlling
the duration of the exposure to these protein factors, we can
promote rejuvenation in multiple human cell types.”

Sebastiano is the senior author of the study, which will be
published online March 24 in Nature Communications. For-
mer graduate student Tapash Sarkar, PhD, is the lead author
of the article.

ARTICLE CONTINUES AT SCIENCEDAILY.COM

15 CRYONICS INSTITUTE MAGAZINE « CRYONICS.ORG


http://www.cyonics.org
https://www.sciencedaily.com/releases/2020/03/200324090007.htm
https://www.sciencenews.org/article/nanosponges-toxins-blood-cell-membrane-drug-delivery

COVID-19: Theimmune
system can fight back

Melbourne researchers have mapped immune responses
from one of Australia’s first novel coronavirus (COVID-19)
patients, showing the body's ability to fight the virus and
recover from the infection.

Researchers at the Peter Doherty Institute for Infection
and Immunity (Doherty Institute) -- a joint venture between
the University of Melbourne and the Royal Melbourne
hospital -- were able to test blood samples at four differ-
ent time points in an otherwise healthy woman in her 40s,
who presented with COVID-19 and had mild-to-moderate
symptoms requiring hospital admission.

Published today in Nature Medicine is a detailed report of
how the patient’'s immune system responded to the virus.
One of the authors on the paper, research fellow Dr Oanh
Nguyen said this was the first time that broad immune
responses to COVID-19 have been reported.

"We looked at the whole breadth of the immune response
in this patient using the knowledge we have built over
many years of looking at immune responses in patients
hospitalised with influenza,” Dr Nguyen said.

“Three days after the patient was admitted, we saw large
populations of several immune cells, which are often a tell-
tale sign of recovery during seasonal influenza infection,
so we predicted that the patient would recover in three
days, which is what happened.”

The research team was able to do this research so rapidly
thanks to SETREP-ID (Sentinel Travellers and Research
Preparedness for Emerging Infectious Disease), led by
Royal Melbourne Hospital Infectious Diseases Physician
Dr Irani Thevarajan at the Doherty Institute.

SETREP-ID is a platform that enables a broad range of

CRYONICS
NEWS

Science, Technology and Medical News from the Web

from SCIENCE DAILY.COM

Image by Edward Jenner from Pexels

biological sampling to take place in returned travellers in the
event of a new and unexpected infectious disease outbreak,
which is exactly how COVID-19 started in Australia.

“When COVID-19 emerged, we already had ethics and pro-
tocols in place so we could rapidly start looking at the virus
and immune system in great detail,” Dr Thevarajan said.

“Already established at a number of Melbourne hospitals,
we now plan to roll out SETREP-ID as a national study.”

Working together with University of Melbourne Professor
Katherine Kedzierska, a laboratory head at the Doherty Insti-
tute and a world-leading influenza immunology researcher,
the team were able to dissect the immune response leading
to successful recovery from COVID-19, which might be the
secret to finding an effective vaccine.

“We showed that even though COVID-19 is caused by a
new virus, in an otherwise healthy person, a robustimmune
response across different cell types was associated with
clinical recovery, similar to what we see in influenza,” .....

ARTICLE CONTINUES AT SCIENCEDAILY.COM
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Artificialintelligence finds
disease-related genes

The brain’s neural activity -- long implicated in disorders
ranging from dementia to epilepsy - also plays a role in hu-

man aging and life span, according to research led by scien-

tists in the Blavatnik Institute at Harvard Medical School.

The study, published Oct. 16 in Nature, is based on findings
from human brains, mice and worms and suggests that
excessive activity in the brain is linked to shorter life spans,
while suppressing such overactivity extends life.

The findings offer the first evidence that the activity of the
nervous system affects human longevity. Although previous
studies had suggested that parts of the nervous system in-
fluence aging in animals, the role of neural activity in aging,
especially in humans, remained murky.

“An intriguing aspect of our findings is that something as
transient as the activity state of neural circuits could have

CRYONICS
NEWS
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from SCIENCE DAILY.COM

such far-ranging consequences for physiology and life
span,” said study senior author Bruce Yankner, professor of
genetics at HMS and co-director of the Paul F. Glenn Center
for the Biology of Aging.

An artificial neural network can reveal patterns in huge
amounts of gene expression data, and discover groups of
disease-related genes. This has been shown by a new study
led by researchers at Linkoping University, published in Na-
ture Communications. The scientists hope that the method
can eventually be applied within precision medicine and
individualised treatment.

It's common when using social media that the platform
suggests people whom you may want to add as friends.
The suggestion is based on you and the other person hav-
ing common contacts, which indicates that you may know
each other. In a similar manner, scientists are creating maps
of biological networks based on how different proteins or
genes interact with each other. The researchers behind a
new study have used artificial intelligence, Al, to investigate
whether it is possible to discover biological networks using
deep learning, in which entities known as “artificial neural
networks” are trained by experimental data. Since artificial
neural networks are excellent at learning how to find pat-
terns in enormous amounts of complex data, they are used
in applications such as image recognition. However, this
machine learning method has until now seldom been used
in biological research.

"We have for the first time used deep learning to find
disease-related genes. This is a very powerful method in the
analysis of huge amounts of biological information, or ‘big
data’,” says Sanjiv Dwivedi, postdoc in the Department of
Physics, Chemistry and Biology (IFM) at Linkoping Univer-
sity.

The scientists used a large database with information about
the expression patterns of 20,000 genes in a large number
of people. The information was “unsorted,” in the sense that
the researchers did not give the artificial neural network in-
formation about which gene expression patterns were from

ARTICLE CONTINUES AT SCIENCEDAILY.COM
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Nanoparticle chomps away
plaques that cause heart
attacks

Michigan State University and Stanford University scien-
tists have invented a nanoparticle that eats away - from
the inside out -- portions of plaques that cause heart at-

tacks.

Bryan Smith, associate professor of biomedical engineer-
ing at MSU, and a team of scientists created a “Trojan
Horse"” nanoparticle that can be directed to eat debris,
reducing and stabilizing plaque. The discovery could be a
potential treatment for atherosclerosis, a leading cause of
death in the United States.

The results, published in the current issue of Nature Nano-
technology, showcases the nanoparticle that homes in on
atherosclerotic plague due to its high selectivity to a par-
ticularimmune cell type -- monocytes and macrophages.
Once inside the macrophages in those plaques, it delivers
a drug agent that stimulates the cell to engulf and eat cel-
lular debris. Basically, it removes the diseased/dead cells
in the plaque core. By reinvigorating the macrophages,
plague size is reduced and stabilized.

Smith said that future clinical trials on the nanopatrticle are
expected to reduce the risk of most types of heart attacks,
with minimal side effects due to the unprecedented selec-
tivity of the nanodrug.

Smith’s studies focus on intercepting the signaling of the
receptors in the macrophages and sending a message via
small molecules using nano-immunotherapeutic plat-
forms. Previous studies have acted on the surface of the
cells, but this new approach works intracellularly and has
been effective in stimulating macrophages.
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"We found we could stimulate the macrophages to selec-
tively eat dead and dying cells -- these inflammatory cells
are precursor cells to atherosclerosis -- that are part of the
cause of heart attacks,” Smith said. “We could deliver a small
molecule inside the macrophages to tell them to begin eat-
ing again.”

This approach also has applications beyond atherosclero-
sis, he added.

“We were able to marry a groundbreaking finding in athero-
sclerosis by our collaborators with the state-of-the-art selec-
tivity and delivery capabilities of our advanced nanomaterial
platform. We demonstrated the nanomaterials were able

to selectively seek out and deliver a message to the very
cells needed,” Smith said. “It gives a particular energy to our
future work, which will include clinical translation of these
nanomaterials using large animal models and human tissue
tests. We believe it is better than previous methods.”

ARTICLE CONTINUES AT SCIENCEDAILY.COM
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2020 outlook for Longevity technology
Will 2020 be the year that sees a step change in Longevity? We
review technology readiness levels for Rey Longevity domains.

Complete Article at: https.//www.longevity.technology/2020-outlook-for-longevity-technology/

Yep, we have a lot to thank NASA for: freeze-dried food, cochlear implants and TRL scores.

The Technology Readiness Level system was developed by NASA in 1974 to help categorise the stage of a project so that
it either wasn't ignored or wasn't taken too seriously, too early.

For a domain that's so wide, it would be very easy to answer both ‘yes’ and ‘'no’ to the above question depending on your
focus. Either way, the sector is coalescing nicely and activity is set to grow significantly over the coming 12 months.

19 CRYONICS INSTITUTE MAGAZINE  CRYONICS.ORG


http://www.cyonics.org
https://www.longevity.technology/2020-outlook-for-longevity-technology

Here's how we've applied TRLs to the Longevity technolo-
gies we address:

While we are now getting to grips with the factors that drive
aging and the biomarkers that measure age (and if age is
being halted or reversed), there is still a long way to go until
there is a widely-available therapy that's proven to increase
lifespan: 20 years away according to SENS' Dr Aubrey de
Grey.

AgeX Therapeutics’ Dr Michael West told us last year: “We
now know enough about aging that we can design new
products that we believe will have an unprecedented im-
pact on aging ... itis now a routine procedure to reverse the
aging of human cells in the laboratory dish.”

So while we detect a maturing of the argument and a ton-
ing-down of the 1000 year lifespan rhetoric, there is growing
confidence from both the research and the investment com-
munities into the sciences of lifespan and healthspan.

There are now over 100 companies dedicated to research
and product development in the fields of senolytics, telo-
meres, stem cells, mitochondria and gene editing: These are
the domains from where genuine therapies that increase
lifespan will emerge.

However, at Longevity. Technology we consider Longev-
ity in a wider context - this is why we're just as interested

in technologies such as neural, biocybernetics and nano -
these are the technologies that will sustain healthspan and
lifespan while anti-aging therapies pass through the clinical
pipeline into commercial availability. An app that nudges
you to eat more wisely and exercise more often is just as
relevant to Longevity as a replacement heart grown in a pig.

So as we enter a new decade, here’s our take on the TRLs
for each of our key Longevity domains:
Tissue/Organ

Biocybernetics is still emerging as a sector, with pancreatic
technologies being the most progressed in terms of closed-
loop systems to deliver insulin for type 1 diabetics - artificial
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hearts and lungs are expensive, risky and a long way from
scalability. Dr Peter Scott-Morgan, who has motor neurone
disease is transitioning his body toward a fully cyber version
of himself as he loses movement in his body except for his
eyes. So with the exception of the pancreas, we score Biocy-
bernetics’ Longevity TRL as a 4.

Organ growth as a concept, growing a new heart from
personalised stem cells is a long way off, but smaller organs,
organoids are gaining traction. Organoids are three-dimen-
sional bundles of cells grown in culture in a lab. Derived
from stem cells, the organoid cells possess an incredible
ability to organise themselves into tissue structures, mean-
ing researchers have been able grow a whole range of
tissues and mini-organs, including kidney, pancreas, liver,
prostate and even brain tissue. LyGenesis' lead program in
liver regeneration will begin with a Phase 2a clinical trial for
patients with end stage liver disease in 2020. The company
recently raised $4 million in private financing of convertible
notes and we're expecting a significant Series B this year.
We're excited about organoids’ contribution to Longevity
but the diverse range of R&D activity scores this TRL as a 3.

Xenotransplantation is the use of animal tissue and organs
in humans - the technique requires the marrying gene edit-
ing techniques with superior transplant protocols. A burns
unit at Massachusetts General Hospital recently became
the first ever to use pathogen-free swine tissue to close the
wound of a burns patient; the “skin” used in the success-

ful transplantation was Xeno-Skin, the first product from
XenoTherapeutics, a Boston-based regenerative medicine
company. So after a series of failures in the early 2000s
Xenotransplanation is fighting back with some big clinical
and financial swings: Scientists in Beijing have created pig-
monkey chimeras that looked like regular piglets but inside
they contained monkey cells and are particularly significant
as it is the first time that monkey-pig chimeras have been
brought to full term. The gene editing technology company
eGenesis, announced it has raised $100 million towards
advancing its xenotransplantation into clinical testing ...

ARTICLE CONTINUES AT LONGEVITY.TECHNOLOGY
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The science of staying alive
2020 topics to include the following:

FOUNDING SPONSORS
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Robert Ettinger's

The Prospect for Immortality”

CHAPTER IX
The Uses of Immortality

When people blithely assert that they
“wouldn’t want to live forever;” it usually
means only that they have not really thought
about it.

The disclaimers fall perhaps into two main
categories. The first concerns alleged moral
considerations. “When I'm called, I'm ready
to go . . . We have to step aside for our chil-
dren. We shouldn’t impose ourselves on
posterity . . . Trying to hang on beyond our
natural span is undignified and cowardly . . .
Birth, growth, and death form a natural and
necessary cycle. . . Fear of death is a sign of
immaturity.

As far as “imposing ourselves on posterity” is
concerned, some remarks have already been
made, and a good deal more will be said in
the last chapter. At this point it may be well
just to insert a reminder that the freezer pro-
gram should make everybody less desperate
and the world more stable; it may even swing
the balance in preventing a nuclear war. If
this is true, then without the freezer program
there may be no posterity. In that case, our
descendants need it as much as we do.

When someone continues to insist that he
would not want unlimited life, he is often
wearing a mask which can be lifted by put-
ting the question just a little differently. Let
us ask first: “In case of a severe infection,
would you refuse penicillin to stave off the
‘natural’ conclusion of death?” He can hardly
claim he would. We ask next: “If a serum were
to appear on the market, guaranteed to add
twenty vigorous years to your life, would you
refuse it?” He is not likely to say he would,
nor would he refuse a perfected immortality
serum.

And now we see his true face: he wants im-
mortality, all right, but he wants it on a silver
platter. It is not life he objects to, but effort
and risk. Far from being stoic, or resigned, or
well-adjusted, or complacent, or mature, or

philosophic, or self effacing, or altruistic, or
any of the other dignified things he pretends
to be, he is merely myopic and nervous.

A slightly different way to unmask such a
person is simply ask him what span of life he
would pick, if he could make his own choice
merely by wishing. Would he pick exactly his
“natural” span, neither more nor less? Would
he willingly accommodate himself to what-
ever accident or ailment would do him in, in
the ordinary course of events, seeking neither
to shorten nor prolong his life? Merely to ask
these questions reveals the absurdity of af-
firmative answers.

The notion that superior personalities accept
death more readily has also been denied, for
example, by Dr. C. Knight Aldrich, chairman
of the department of psychiatry at the Univer-
sity of Chicago. He writes:

“However, my experience, both clinical and
extra-clinical, suggests that it is particularly
difficult for the strong, well-integrated per-
sonality to accept with equanimity the idea of
his own death.

“Strength of personality may help a patient
not so much to void depression in anticipa-
tion of death as to conceal depression in
others. On the other hand, many patients
who seem to accept death with real equanim-
ity have depressions that antedate their fatal
illnesses or they have lost interest in living

as a result of pain or disability. Their appar-
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ent realistic courage indicates that they have
given up life and are welcoming death. Death
can be faced more readily if there is little to
lose by leaving life than if there is a great deal
to lose” (1)

A few of my friends have expressed fear that
the cowards will embrace the freezer program
most eagerly, while the brave and the digni-
fied may spurn it. This notion seems to be
negated, not only by the theoretical consider-
ations already put forward, but also by obser-
vation. Among the many who have talked and
written to me, it is by and large the weak and
timid who hang back - is it not the nature of
the weak and timid to hang back? - while the
strong and hold spirits usually seize the con-
cept with delight. Only those embrace death
who are half dead already. The ones who sur-
render are those who are already in retreat.

You, Better than New

Disclaimers in the second category question
whether extended life is worthwhile, even to
the individual. “I've had a full life. I'm already
bored and couldn’t endure a second life. I
wouldn’t like a futuristic world. . . . There
would be nothing to do . . . I wouldn't fit in”
Etc.

The main difficulty is that few people have the
remotest conception of what the future will he
like; they think of it dimly as mid-twentieth
century, plus maybe sliding sidewalks, family
helicopters, and a twenty-hour work week.
They fail to understand that the differences
will be qualitative as well as quantitative.

In particular, they completely fail to grasp
that people will be different, including them-
selves. Mental qualities, including both intel-
lectual power and personality or character,
will be profoundly altered, not only in our
descendants but in ourselves, in you and me,

the resuscitees.

That genetic science will enable us, sooner

or later, to mould our children as we please
seems almost taken for granted by the experts
and by all laymen with a spark of imagina-
tion. We might for example quote Dr. Philip
Siekevitz:

“For I think we are approaching the greatest
event in human history, even in the history
of life on this earth, and that is the deliber-
ate changing by man of many of the biologi-
cal processes. ... Already we can very easily
produce mutants in bacterial strains; we will
soon be able to control these changes; and it
is not such a big jump from bacteria to plant,
to animals, or to man himself . . . we will be
able to plan ahead so that our children will
be what we would like them to be - physically
and even mentally” (105)

Some of us may suspect that from uncon-
trolled mutations in bacteria to controlled
mutations in man really is a pretty big jump,
and it may take quite a while. But time, for-
tunately, is what we have plenty of. Sooner or
later, these achievements will be realized. Pro-
fessor Hermann J. Muller, Nobel Prize winner
in genetics, has said: “I am convinced that he
[man] will remake himself [genetically] . ..
we may attain to modes of thought and living

that today would seem inconceivably god-
like” (76)

Such breath-taking predictions are readily
accepted by many intelligent laymen - but
only as interesting speculations of no direct
concern. These notions take on entirely differ-
ent colors when we realize that we, personally,
may be there to witness these titanic events

- and that we will have to deal with these
supermen.

What will they be like, these genetically
planned and engineered descendants of ours?
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On the physical side, they will be strong,
handsome, and healthy, but beyond this it is
impossible yet to say. They may look almost
exactly like people today, or they may not;
certainly the current human design leaves
plenty of room for improvement.

For example, Professor Muller has pointed
out the absurdity a multi-purpose mouth.
“[An alien] would find it most remarkable
that we had an organ combining the require-
ments of breathing, ingesting, tasting, chew-
ing, biting, and on occasion fighting, helping
to thread needles, yelling, whistling, lecturing,
and grimacing. He might well have separate
organs for all these purposes, located in di-
verse parts of his body, and would consider as
awkward and primitive our imperfect separa-
tion of these functions.” (78)

While Dr. Muller may have stretched it a little
-- not all of us want to separate our yelling
from our lecturing, and a special organ to
thread needles will find few buyers even in a
ladies’ sewing circle-the point is surely well
taken. Imagine the incalculable benefit in
teen-age happiness alone, if one could eat,
chew gum, and talk on the telephone, all at
the same time - without the danger of stran-

gling!

But the great changes will be those in intel-
lect and personality. And if our descendants
are all super-duper whiz kids, even if they are
kind and good, how can we compete? How
can we live? The problem is real, but there are
solutions.

One solution, of course, is to refuse to breed
supermen. Such issues will be hotly debated
in all the parliaments of earth, with unpre-
dictable results. But probably the issue will
fade, for several reasons.

In the first place, we will not necessarily be re-

The Prospect for Immortality”

suscitated the moment it becomes technically
feasible, unless we insist. If it should happen
that at this time genetic improvement is far
advanced but individuals cannot yet be much
improved, then resuscitation may be delayed,
conceivably.

Second, even if for a time we have to live with
superior descendants, a modus vivendi may
be found. There will be means for reduc-

ing envy on the one hand and arrogance on
the other, and for enabling the individual to
enjoy what he has; more will be said about
this shortly. It is also important to remember
that no disadvantage need be permanent; we
can no doubt summon considerable patience
when we know that we only have to wait a
while, and science will improve us further.

Third, we shall probably be supermen our-
selves shortly after resuscitation. Somatic
improvement may stay abreast of, or get
ahead of, genetic improvement. Designing
a new model will not necessarily be easier
than overhauling the old. It should become
possible to perform extensive improvement
in living individuals by various biological
techniques, for example, using regeneration
together with somatic mutation, microsur-
gery, and psychosurgery.

Besides biological changes, there is also vast
potential in the use of prostheses, mental as
well as physical - for example, by coupling a
human mind to an electronic computer. Some
different suggestions, but in the same general
direction, have been made by Dr. R. M. Page,
Director of Research, U. S. Naval Research
Laboratory, Washington; he envisages ultra-
rapid communication between man and
machine by a sort of electronic mindreading,
and thinks it might be achieved in fifty years.
(85) Thus all the resources of a huge com-
puter may some day be in the direct service
of a man’s mind; it might even be said to be
part of his mind, when hooked in on either a
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temporary or permanent basis. The man-ma-
chine combination may well be far superior to
any purely biological superman, in which case
we shall be immediately equal to our descen-
dants.

The best advice for success in life has always
been to choose your parents wisely; and now,
in effect, this will become possible. Collec-
tively, if not individually, we can expect to de-
sign ourselves, selecting the desired traits and
abilities. Of course, the alarmists will protest
that there may be unforeseen consequences,
and such presumption is dangerous. And we
must agree; that it is. But we can only choose
between dangers, and not escape them. Doing
nothing also constitutes a choice, and often a
poor one. (Stock market players often forget
that every day they hold a stock they have,
in effect, except for overhead, made a new
decision to buy that stock in preference to all
others.)

Living has always been dangerous; and now,
for the first time, dying will be dangerous too.
But most of us will prefer the danger of our
activities after resuscitation to the safety of no
activity at all.

Just what our activities may be in the world
of the future is not easy to picture. At least
for a considerable period, there will still be
economically productive work in the form of
scientific investigation, administration, edu-
cation, and many kinds of artistic endeavor.
There will be many activities involving human
relations which, although perhaps not eco-
nomically productive, will give that “needed”
and “useful” feeling; for example, taking an
interest in your children’s or parents’ troubles,
or participating in politics. Certain simple
pleasures are likely to wear quite well - things
like exercising the muscles and glands, play-
ing with the children or great-grandchildren,
enjoying the lakes and forests.

This may seem rather thin at first. For in-
stance, how many people can be painters,

or writers, or composers, or sculptors? The
answer is, maybe everybody! Nobody will be
stupid - not by today’s standards, and prob-
ably not by tomorrow’s, since there is likely to
be more homogeneity. There will simply be
more artists and smaller average audiences.
I'll buy your painting, and you’ll buy my mu-
sic; and each will enjoy doing his own work,
and each will appreciate the otherss.

If this still sounds unconvincing, we can
help make our point with a wellknown and
venerable story. A communist was exhorting
an audience of laborers: “Comes the Revolu-
tion, you'll eat strawberries and cream.” One
worker objected, “But I don't like strawber-
ries and cream.” The agitator glared at him.
“Comes the Revolution, you’'ll like strawber-
ries and cream!”

The skeptics must be continually reminded
that not only will the world be changed, but
themselves also both their ability to perform
and their capacity to appreciate and enjoy.
There are already many forerunners of these
developments.

There is now considerable use - sometimes
excessive use - of tranquilizers on the one
hand and “psychic energizers” on the other.
Mood is known to be related to hormone and
enzyme balance. Depression and anxiety can
often be relieved by such drugs as epineph-
rine and adrenochrome, and many other
drugs are known to affect personality. Fur-
thermore, many common mental disorders
may be at least partly chemical in nature; e.g.,
schizophrenia seems to be related to the pro-
duction of a substance called taraxein. (43)

Some of the future potentialities have been
indicated by Dr. A. Hoffer and Dr. R. Hum-
phrey Osmond, Canadian psychiatric re-
searchers: “Psychopharmacology may help us
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learn how to think clearly however distract-
ing personal and other calls may be, without
however preventing us from indulging, when
we need it, in the boldest imaginings. Such
capacities developed in an increasing number
of our species would be as effective as a ben-
eficial mutation and we think, far more easily
achieved.” (43)

Elsewhere, in discussing experiments with
“psychedelic” or “mindmanifesting” drugs,
Dr. Hoffer writes: “Thought becomes cre-
ative, one’s horizons are widened, and the
world and its problems are seen with a fresh
eye . .. Over half of our patients who achieve
a psychedelic experience are subsequently
much better people. For example, out of more
than half of a series of sixty alcoholics treated
in this way over one-half are now sober and
good citizens and certainly much happier
than they were before. Volunteers who have
experienced this type of reaction find to their
surprise and pleasure that they are more
mature, more tolerant, and have a broader
outlook on life” (42)

Some progress has been made in tracing mo-
tivation, as well as sensation, to local centers
in the brain, according to Dr. James Olds,
physiologist at U.C.L.A. It appears that rats
can be made to gratify the drives of hunger,
thirst, digestion, excretion, and sex by self-
stimulation of their brains with electricity.
(The rats were allowed to manipulate controls
which turned on the current, the electrodes
being inserted in suitable regions in the brain;
the technique is called ESB, for Electronic
Stimulation of the Brain.) The report

says that “Some of the animals have been
seen to stimulate themselves for twenty-four
hours without rest and as often as 5,000 times
an hour” (84)

This is in some ways an obscene experiment,
with sinister overtones. (The same may be

said of many biological experiments.) But it
underscores the possibility of finding “hap-
piness” partly by working on oneself, rather
than by working on the environment.

Professor Rostand has also emphasized the
possibilities in improving individuals. . ..
intelligence . . . also character can be affected
by chemical dosing . . . The future may bring
the use of medicines that would favor social
behavior, kindness and devotion . . . the pos-
sibility cannot be excluded that there may
come into being a psychosurgery whose aim
would be to raise the individual above himself
.7 (95)

I would go further than the cautious opti-
mism of these scientists and say that, given
enough time, these dazzling developments
and many others have a high degree of prob-
ability.

But even if one grants all this, there remain
the questions of long-range goals, of funda-
mental values and motivations, of the nature
of happiness. If we dare face immortality,
must we not also face the profoundest prob-
lems of man and the universe?

The Purpose of Life

It is possible we shall never be able to find
“ultimate” values or “ultimate” goals. It is also
possible that there are built-in conflicts or
paradoxes in the human mind on the deep-
est level, so that in the end tragedy cannot be
avoided. Not every problem has a solution.

At present, however, such speculations seem
all but futile. We are too raw even to frame
proper questions, let alone understand the
answers. The very structure of our brains may
need improvement before we can apprehend
the secrets of the cosmos.

Eventually, most “philosophical” problems
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may turn out to be biological. Dr. Jonas Salk
has written, “If we can study CNS [central
nervous system] phenomena according to
those biological principles that have been
shown to be applicable to other systems, a
basis for reconsidering behaviour in biologi-
cally meaningful terms may emerge, which
then by empirical means may expand further
our understanding of the CNS of man and all
that flows therefrom: behavior, creative activ-
ity, motivation, values, responsibility, and the
intangible qualities of personality reflected in
reactions, choices, aptitudes, and attitudes.”
(96)

When a humane, progressive, cooperative
society has been achieved, the purpose of
life will be learning and growth - the disclo-
sure and then the attainment of ever more
advanced intermediate goals, until either the
final goal (if any) is revealed, or some catas-
trophe overtakes us.

During this grand unfolding, “happiness” in
private and peripheral affairs will no doubt
rest on a compromise between internal and
external satisfactions. Few of us would want
the contentment of a narcotic stupor, or an
ESB jag, on a permanent basis. Likewise,

The Prospect for Immortality”

ignorance may be bliss, but who would want
the “happiness” of a cow - or even of a bull?
Yet, judiciously used, chemistry and surgery
can exert a beneficial stabilizing influence.
On the external side, there will be an ever-
widening range of activities, including some
we have not yet thought about.

To some, this may appear remote and gray.
Actually, the canvas of the future shows blind-
ing color and riotous excitement. Remember,
once again, you and I will not be the same,
but enlarged and enriched, equipped fully to
appreciate these words of Thomas Huxley: “If
there is anything I thank the Gods for (I am
not sure there is, for as the old woman said
when reminded of the goodness of Provi-
dence - ‘Ah but he takes it out of me in the
corns) it is a wide diversity of tastes. . . No
one who has lived in the world as long as you
and I have can entertain the pious delusion
that it is engineered upon principles of benev-
olence. . . But for all that, the Cosmos remains
always beautiful and profoundly interesting in
every corner - and if I had as many lives as a
cat I would leave no corner unexplored.” (45)
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