


''What is cryonics?'' 
Cryonics is the ultra-low-temperature preservation (biostasis) of terminal patients. The 

goal of biostasis and the technology of cryonics is the transport of today's terminal patients 
to a time in the future when cell and tissue repair technology will be available, and 

restoration to full function and health will be possible. 

As human knowledge and medical technology continue to expand in scope, people 
considered beyond hope of restoration (by today's medical standards) will be restored to 

health. (This historical trend is very clear.) The coming control over living systems should 
allow fabrication of new organisms and sub-cell-sized devices. These molecular repair 

devices should be able to eliminate virtually all of today's diseases, including aging, and 
should allow for repair and revival of patients waiting in cryonic suspension. The challenge 

for cryonicists today is to devise techniques that will ensure the patients' survival. 

''How do I find out more?'' 
The best source of detailed introductory information about 
cryonics is Cryonics: Reaching For Tomon·ow. Over 100 
pages long, Reaching For Tomorrow presents a sweeping 

examination of the social, practical, and scientific arguments 
that support the continuing refinement oftoday's imperfect 

cryonic suspension techniques, in pursuit of a perfected 
"suspended animation" technology. 

This new edition features an updated and lengthened chapter 
on revival, as well as the appendices "The Cryobiological Case 
for Cryonics" and "Suspension Pricing and the Cost ofPatient 
Care." Order your copy for $7.95, or receive it FREE when you 

subscribe to Cryonics magazineforthefirsttime. (Seethe 
Order Form on page 48 ofthis issue.) 

For those considering Alcor Membership .•. 
If you're intrigued enough with cryonics andAlcorthat you're consideringMemb~rship, you might: 

wantto checkout TheA/cor PhoeniX, Alcor' sMembershil? newsletter. The PhoeniX isa:Membership 
benefit, so it's free toMe111bers arid A.pplicants, bpi anyone canreceive it for S2Q/y;ear {~25/y~arifyou 

live .overseas). It's released 8 times each year, on the "off months" of the g_uarterlyCzyonics (February, 
March, May, June,Al1gust,Septe1llber, November, and December) . . ThePhcJeniX is shorter than 

Cryonics, butappears twice as oftep and is mailed First Class,. Being aMembershi:p newsletter, The 
Phoeni;r focusespn Membership issues such asfinancingcryonics, staff and mana~e1nentmatters, 
developments·~ Patient Care and Emergency ltespo11se, etc; .. These issues will ilnpa~typ~ditectly if 
you decide to become aMembeJ:, and may help you make a more informed decis~ol1 ill the meantiJne. 
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opeD; this issue to 
Eric Drexler in~ 

. Great! I'm glad we 
something that piques 

r~our interest, and I'm very 
grateful to Eric for donating 
orne of his valuable time. 

(And please note a special 
'thanks to Tanya Jones of the 
Foresight Institute, who ar-
ranged this entire deal.) 

But don't just stop at the 
interview - this magazine is 
packed with thought-provok­
ing material. For example, 
CryoCare president Charles 
Platt has graciously consented 
to begin a regular column ("Re-
ality Check," page 6), frequent 
CryoNet poster Joe Strout has 
contributed a fine introductory 

on uploading (page 26), 
member Mike 
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Dear All, 

Via this letter we would like to in­
form you, that recently we have founded 
a Transhuman Society in the Nether­
lands. For those of you who are not 
familiar with this term, here's a brief 
description: 

"Transhumanism is a commitment to 
overcoming human limits in all their 
forms including extending life-span, 
augmenting intelligence, perpetually 
increasing knowledge, achieving com­
plete control over our personalities and 
identities and gaining the ability to leave 
the planet. Transhumanists seek to 
achieve these goals through reason, sci­
ence and technology." 
(Natasha Vita More) 

One of our main goals is to estab­
lish a first aid cryonics network in the 
Netherlands. Apart from this, we'll also 
be promoting the ideas of transhum­
anism in general, and cryonics in par­
ticular, to create more public aware­
ness, and to hopefully attract some new 
members for our group. When we'll 
have gathered enough enthusiastic 
people we could think of funding some 
training and affordable equipment, and 
finally become a full-fledged local Alcor 

chapter. One of our first actions will be 
to send an information pack to all the 
Dutch hospitals, for three reasons: 

1. To make them aware there are people 
with a cryonic suspension wish 

2. To find possible members in the 
medical scene 

3. To do a poll regarding their 
willingness to actually help, should 
an emergency occur 

Besides becoming an active local 
Alcor group with some rescue capabili­
ties, we would like to contribute to a 
network or organization for all Euro­
pean cryonicists. Some features could 
be: providing comprehensive (possibly 
multi-lingual) information for Europe­
ans interested in cryonics, primarily via 
a webpage with, among other things, 
advertising space for all cryonics com­
panies and related groups (such as mor­
ticians that perform suspension proce­
dures) and contact addresses (or links) 
of all local European cryonics groups. 
Apart from this, the European Cryonics 
Society (temporary name for this 
project) could function as a mutual aid 
organization for various local cryonics 
groups and individuals. The exchange 
of experiences, collective training ses­
sions or equipment purchase, more/bet-
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ter media coverage and research into 
EU law are just some of the possibili­
ties of a European network. Anyone 
interested in such an undertaking is free 
to contact us (see below). 

We believe that by educating people 
regarding foreseeable future technolo­
gies and their impact on everyday life, 
they will start to see cryonics as a real­
istic possibility. After all, we have the 
strongest argument possible: you have 
nothing to lose, and possibly everything 
to gain! 

We invite everybody to mail us your 
thoughts, ideas or criticism, especially 
regarding the European cryonics net­
work. You can visit the Transcedo 
website at: http:/ /www.dse.nl/"'1ransced, 
E-mail: transced@dse.nl, Phone: 0031 
26 3893096 (Berrie Staring's private 
phone number). 

Best regards, 

TRANSCEDO 

Dear Cryonics: 

I found the article by Hugh Hixon on 
"Cooldown, Strain Energy, and Crack­
ing" in volume 18:2 of Cryonics very 
stimulating. In it Mr. Hixon states that 
cracking of the brain during cooldown 
to temperatures below the glassy point 
of the perfusate is inevitable. Since liq­
uid nitrogen (LN2) temperature is well 
below this point for the perfusates cur­
rently being used, anyone cooled to the 
LN2 temperature cannot expect to be 
re-animated without extensive tissue 
repair. His statement implies that if the 
temperature were kept just above the 
glassy point then reversible re-anima­
tion would be possible. I find that pos­
sibility very attractive because I 
would no longer need a (religious?) faith 
in the hypothetical capabilities of fu­
ture nanotechnology. (Is nanotech­
nology the god of cryonicists?) 

Clearly, it is important to determine 
the actual rate of tissue degeneration at 
the chosen temperature. If Mr. Hixon's 

statement is correct that it is sufficiently 
slow that it will not compromise suc­
cessful re-animation, then storage at this 
temperature provides several advan­
tages to present procedures. 

Cost: Storage of the cryo-patients 
at a warmer temperature means less 
LN2 is needed because the rate of LN2 
boiloff is proportional to the tempera­
ture gradient. I expect that this cost 
advantage must be weighed against the 
simplicity of storing the patient in an 
LN2 container that needs no servicing 
other than occasional topping off with 
LN2. However, it seems possible that 
the patients could be kept in a dry dewar 
and that only the warmed gases from a 
separate LN2 container would be ad­
mitted to the patients' container to hold 
the temperature constant. If the con­
tainer enclosing the patients were con­
nected by a thermal conductor (like an 
aluminum bar) to the inside of the dewar 
containing LN2, then when the patient 
container warmed slightly, more heat 
would be conducted to the LN2 which 
would boil off faster and provide more 
cooling to patients. Such a feedback 
system could probably be designed so 
that it too would only need to have the 
LN2 topped off occasionally. Hence the 
equipment and procedures now used to 
care for the patients would need little 
modification. The costs for the modifi­
cations might be made up in the low­
ered costs for LN2. 

A more important advantage of 
keeping the patients slightly above the 
glassy point is that such a situation 
would open up new avenues of re-ani­
mation research. Today a major require­
ment for reversible re-animation is that 
the perfusates and the tissues not crack 
at LN2 temperatures. Apparently all the 
useful perfusates fail this test. If the 
cooldown temperature stayed above the 
glassy temperature, then cracking is 
avoided and research on procedures to 
provide re-animation could begin im­
mediately. 

For example, hamsters (which have 
long been used in hibernation research) 
might be a useful test subject. They 

already have a physio-chemical make­
up that allows the body to re-animate 
itself from temperatures well below the 
basal temperature. Various combina­
tions of perfusates and warm-up proce­
dures could be tried and those that al­
lowed the closest approach to the glassy 
temperature chosen for further study. 
Because the research could be con­
ducted on animals that ordinarily re­
animate, those procedures and perfu­
sates that are detrimental to re-anima­
tion could quickly be identified and 
eliminated from further study. Concur­
rent studies of the rate of tissue degen­
eration as a function of temperature and 
perfusate composition could be con­
ducted to give a reliable determination 
of how long the patient could be held 
while awaiting re-animation and a cure. 
The fact that the test animals routinely 
demonstrate reversible re-animation 
would provide great encouragement to 
the cryonics community in that it would 
give us reason to believe that we too 
could someday be re-animated. It would 
be wonderful to move from faith in 
nanotechnology to scientifically repeat­
able re-animation. 

Sincerely yours, 
William J. Borucki 

Hugh Hixon replies: 

Given reversible suspended animation, 
storage above the threshold tempera­
ture for cracking is a necessity, but there 
are a lot of problems between there and 
where we are presently. Some details 
need to be corrected in Mr. Borucki's 
Jetter. 

In terms of repair requirements, 
cracking is really a vezy small traction 
of the total; Jess than, and probably vezy 
much Jess than 1 %. Most of the repair 
effort will go into the reconstruction of 
nerve tracts and synaptic connections 

Continued on page 5 
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A week or two ago I was discussing 
history with one of Alcor' s octo­

genarian members, when this fine old 
gentleman startled me with the asser­
tion that "Nazi Germany lost World 
War II because key members of the 
Third Reich were homosexuals." 

Of course I took the only polite 
course open to me: I tried to change the 
subject. My acquaintance refused to al­
low any diversion, however. Perhaps 
annoyed by my lack of agreement with 
an hypothesis considered fairly reason­
able in his day, he proceeded to explain 
how Ronald Reagan was a suspiciously 
liberal president, how African-Ameri­
cans had ruined major cities, and how 
giving women the vote had led to the 
downfall of democracy in the U.S. 

Did he really believe these notions? 
Perhaps not, though I could've sworn 
that his voice rang with at least one 
coarse note of certainty. 

If this man is so calcified in his 
beliefs now, I wondered smugly, how 
does he think he will tolerate waking up 
in a strange post-suspension fizture? 

My sense of superiority didn't last 
long. If I could project someone else X 
years into the future, I couldn't help 
repeating the process for myself. 

Assuming I live to eighty, what's 
to stop me ftom chiseling my own out­
moded beliefs in stone as well? Values 
change, mores change, politics change 

will I adapt to fizture strangeness any 
better than someone bom eighty years 
ago? 

Future Strangeness 

All of us have some tendency to 
deny the possibility that time may leave 
us permanently stranded along the way­
side. All of us, at one moment or an­
other, have condemned the previous 
generation's mind set as "wrong 
headed" and the next generation's atti­
tudes as "irresponsible." Inevitably, 
someone will someday consider our cur­
rent opinions hopelessly out of date. 
How well will we survive this relative 
obsolescence? 

Let's perform a quick mental exer­
cise about present and future value sys­
tems: 

I accept the rights to life, liberty, 
and the pursuit of happiness. Like Rob­
ert Heinlein, though, I believe such free­
doms also include the freedom to die, 
the freedom to starve, and the freedom 
to feel disappointment. I do not believe 
in sustentative rights, such as the "right" 
to free healthcare, the "right" to receive 
food you haven't earned, the "right" to 
have a job simply because you're breath­
mg. 

Of course I can imagine acting as 
though I believed in sustentative rights. 
Ifl were hungry and penniless, I would 
probably beg for a hand-out. Still, I 
would know that I was living off the 
kindness of strangers. I doubt if I could 
convince myself that society owed me 
sustenance for no other reason than the 
fact of my existence. 

Now, let's jump ahead one pretend 
century or so. 

I awaken from cryonic suspension 
to find that U.S. society's nascent be­
lief in sustentative rights has grown to 
encompass all aspects of life. Not only 
does every citizen have the right to 
healthcare, food, and work, but he also 
takes for granted his right to housing, 
clothing, and entertainment! A young 
person could spend his entire life play­
ing in government-sponsored virtual 
reality (this is the future, after all; tele­
vision is as dead as the dinosaurs), with­
out a moment's thought about how he 
will earn a living or better himself. As 
far as I can discern, ninety percent of 
the population sits around on its lazy 
collective butt and happily vegetates. 

"What's the point in all this?" I 
might ask myself. "Why do we need 
fifty billion worthless drooling idiots 
taking up space on this planet?" 

This question would have no mean­
ing because the circumstances of my 
youth no longer exist. Throughout the 
21st century, advances in computers, 
communications, manufacturing, and 
power systems (all probably relating 
closely to some form of nanotech­
nology) created a social system with 
more wealth than any other in history. 
Technology gradually made food, cloth­
ing, shelter, and even entertainment so 
cheap that governments could dole out 
these items as easily as they used to 
mail out tax forms. The vast majority of 
people did indeed choose to spend their 
lives in nothing more ambitious than 
consumption and reproduction, though 
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a significant - if ridiculed - handful 
continued to strive, learn, and expand 
the possibilities of humanity. 

And who could blame slackers for 
taking advantage of the bounty? No law 
of physics compells humans to labor 
for their daily bread. Are digging ditches 
and shuffling papers fundamentally 
more important than napping and play­
ing games? 

Instead of asking, "What's the point 
in all this," I should have asked, "Can I 
open my mind to new situations? Now 
that I no longer have to waste eight 
hours of every day in earning my food 
and shelter, can I reach for all of the 
amazing possibilities this time and place 
offers?" 

I doubt that this sketchy future bears 
any resemblance to what will come to 

Letters to the Editor, 
Continued from page 3 

that have been damaged by degradative 
biochemistry but can still be inferred. 
The real problem with cracking is that 
the vascular system of the brain leaks 
at the cracks, making any system of 
repair that depends on simple fluid 
transport undeliverable. 

The suggestions conceming tem­
perature regulation at some higher tem­
perature fail to account for the com­
plexities of serious cryogenic dewars. 

In operation, the vacuum of a cryo­
genic dewar is improved by c1yogenic 
pumping, as the gas molecules remain­
ing in the Jess-than-perfect vacuum (fac­
tory spec - 4 microns of pressure) 
condense out on the cold surfaces and 
become unavailable for heat transfer. 
They are also captured by the zeolites 
(getters) in contact with the cold sur­
faces. Thus, a cryogenic dewar does 
not exhibit the same heat conductance 
at all temperatures, and the higher the 
temperature, the lower its efficiency. 

Maintaining a low temperature with 
cold gas evolved from liquid is grossly 
inefficient. A large part of the 

pass. Even so, social conditions will 
change drastically over the next cen­
tury. If you find yourself deploring ev­
ery superficial novelty in fashion, mu­
sic, and film today, how will you deal 
with the unimaginably fundamental dif­
ferences in values, mores, and politics 
that may confront you after your sus­
pension? Will you revile the strange­
ness and tum inward, or will you treat it 
as a challenge and explore the new op­
portunities? 

None of us can know for certain 
how we will react to the future, but we 
may be able to improve our ability to 
cope. Stretch your mind: try some men­
tal exercises similar to the one in this 
editorial. Explore your basic values, be­
liefs, and preferences, then imagine how 
society could develop in ways contrary 
to them. How would you handle a civi-

refrigerative heat value of a liquefied 
gas comes from the energy absorbed in 
the gas-liquid phase transition. To cap­
ture that heat value, the liquefied gas 
should be in an insulated container in­
side the dewar with the patient. In one 
ofthe designs I have come up with, we 
would stretch a Bigfoot about two feet 
taller, with the LN2 in the bottom, and 
the patients in cold gas above, with tem­
perature regulation and circulation ma­
chinery in the patient volume. Servic­
ing with LN2 would be a complication, 
since a Jot of cold gas is evolved at that 
time, but that seems readily soluble. 
This design also has the virtue of cryo­
genic pumping of the patient dewar, 
even though most of its volume is not 
at the liquid gas temperature. 

The system described by Mr. 
Borucki using a thennal conductor be­
tween the patient dewar and the refrig­
erant reservoir is a passive, equilibrium, 
system, and the temperature would vary 
with the outside temperature. A feed­
back system needs an amplification 
stage somewhere. The system I de­
scribed in the above paragraph contains 
both passive and feedback elements to 

lization that confined suspension 
revivees to a low-tech reservation? How 
would you feel if most of the "people" 
in your environment didn't appear even 
remotely human by today's standards? 
What if all individuals of your social 
standing were prohibited from repro­
duction? What if society recognized five 
different sexes, or only one, or none? 

By all means, do not drown your­
self in future strangeness - treat it as 
an unknown sea, and build your mental 
and emotional muscles until you can 
swim it with greater confidence. 

hold the temperature steady. 
Storage at T is complicated by the 

g 

problems that the body, or even the 
brain, is inhomogeneous, and that the 
degree of cryoprotective perfusion may 
vary from patient to patient, or organ to 
organ, or even between brain regions. 
This means that a patient may have a 
mixture of T s, and you are forced to 

g 

make a choice. (I hope it wouldn't be 
this bad, but it's a consideration that 
would have to be answered experimen­
tally.) 

Regarding animal experiments, 50 
years of cryobiology have demonstrated 
that if reversible suspended animation 
is possible at all, it's certainly not very 
easy. Before we try with whole ani­
mals, even tough critters like hamsters, 
we need to know a lot more about 
mechanisms of damage at every level 
from the molecular to individual or­
gans. In many respects we are still stone 
ignorant, and yes, it would be nice to 
need Jess faith. 
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Column #1: 

Of Angst and Activism -

When Brian Shock invited me to write a new series of columns for this magazine, I decided that I 
could make best use of the opportunity by focusing on some of the hard realities of cryonics that 
people often prefer to avoid. Along the way, I'll do my best to suggest some possible solutions. 

Although I'm an ex-member of Alcor, currently signed up with CryoCare, I'll endeavor to gener­
alize my commentary so that it applies to all cryonics organizations. 

Six years ago I was a bright-eyed 
cryo-activist, full of fresh ideas to 

leverage cryonics into the mainstream 
of public awareness. In January, 1991, I 
wrote my first article for Czyonicsmaga­
zine, itemizing some suggestions. 

Looking back at that article, I find 
it naive and laughably wrongheaded. 
My outlook hasn't changed because of 
any specific events in the field of cry­
onics; I simply went through a lengthy 
maturation process, similar to changes 
that I have seen in other c1yonicists. 

The sequence tends to run some­
thing like this: 

1. Enlightenment. 
By chance, someone - call him 

John Frost - discovers cryonics. Un­
like most people who encounter the con­
cept, he doesn't just view it as an inter­
esting thought experiment, he applies it 
to himself John makes that extra leap 
because his personality embodies eight 
key traits: 

a) He is an idealist, dissatisfied with 
unpalatable aspects of reality (such as, 
for instance, aging and mortality). 

b) He is extremely stubborn and 
doesn't like being told what to do. 

c) He believes that in some vague 
sense he is important as an individual 
- yet his potential has been insuffi­
ciently recognized or fulfilled. He imag­
ines that somehow, in the future, he can 
find greater fulfillment. 

d) Although he may lack a formal 
science background, he has a generally 
optimistic feeling about science derived 
from reading science-fiction novels and 
popular-science magazines. 

e) He is a shy, asocial person, with 
few friends. He isn't scared of feeling 
alienated if he wakes up in the future; 
he already feels alienated today. 

f) He abhors religion, which leaves 
him with nothing to buffer the threat of 
mortality. 

g) He is an imaginative person who 
questions assumptions that others take 
for granted. 

Of course, not all cryonicists fit this 
profile; but many do, and to them cry­
onics seems so damned obvious, they 
can't understand why everyone doesn't 
want to do it. (The answer, of course, is 

6 Cryonics • 2nd Qtr, 1998 

-- Charles Platt 

that most people have personality pro­
files that are very different from the 
sketch that I have suggested above.) 

2. Procrastination. 
John recognizes that he's mortal; 

indeed, he believes he has faced this 
fact with unusual honestly. Still, he 
shares one trait with his fellow human 
beings: he doesn't expect to die today. 
Consequently, he doesn't sign up for 
cryonics today. His vague decision to 
sign up at some time in the future is 
quite sufficient to revitalize his 
worldview and give him a new feeling 
of possibilities. 

Three factors encourage him to pro­
crastinate, even while he advises other 
people that they should sign up: 

a) The signup process is no fun at 
all. The documents are densely packed 
with legal technicalities, grim warnings, 
and difficult questions. The signup pro­
cess is morbid and disturbing. 

b) Cryonics costs money. Like most 
cryonics converts, John is not wealthy. 

c) The process of obtaining life in­
surance is also unpleasant, since it re-



minds John that to gain a chance of 
living again in the future, first he must 
die. For real. 

3. Fulfillment. 
After months or years, finally John 

signs up. He emerges from the process 
feeling pleased with himself, having 
taken a significant step toward tran­
scending the human condition. He has 
defied the assumptions shared by 
99.9995 percent of his fellow citizens. 
He has done something that only 1 
American in 200,000 has been willing 
or able to do. He wears his med-alert 
bracelet with justifiable pride. 

4. Readjustment. 
John's life changes in unexpected 

ways. In particular, long-term romantic 
relationships become complicated. Ifhis 
wife or girlfriend has no interest in cry­
onics, he'll be saddened by the idea of 
waking up alone in the future - while 
she may be angry about his "self-indul­
gent" and "wasteful" misuse of their 
money. This may precipitate arguments 
and a possible rift. On the other hand, if 
she is willing to sign up, he wonders 
what will happen if one of them dies 
relatively young and is frozen, leaving 
the other to fall in love again with some 
new partner, creating the potential for a 
problematic menage-a-trois in the far 
future. 

Financial planning, career, child­
rearing, family relationships, health -
all of these aspects of John's life are 
also changed or complicated by cryon­
ics. 

Overall, however, he's still glad that 
he signed; and many (perhaps most) 
cryonicists remain in this state for the 
rest of their lives. 

5. Reassessment. 
If John makes the mistake of read­

ing too many cryonics publications or 
talking to some serious cryonicists, he 
may be forced to reassess some of his 
optimism. There's a daunting list of 
problems and potential disasters: 

Freezing damage can be so severe 
and complex, the worst cases may be 
irreparable even by nanotechnology. 

Cryonics organizations are 
underfunded amateur enterprises weak­
ened by squabbling. 

Standby team members sometimes 
make potentially fatal errors, and equip­
ment sometimes malfunctions. 

Hospitals, doctors, and state offi­
cials may refuse to cooperate. 

Relatives may interfere. 
If John dies in an accident, almost 

certainly his body will be claimed by a 
coroner and his brain will be turned to 
mush by a long period of warm ischemia 
before being dissected in an autopsy. 

John may react to these (and other) 
nightmare scenarios in one of three 
ways: 

a) He may become disillusioned and 
quit his membership. This is unlikely 
because, as noted above, he is extremely 
stubborn. And the concept of cryonics 
still grabs him. 

b) He may indulge in denial, pre­
ferring not to think about the downside 
of cryonics - or telling himself that it 
won't apply to him. John still hopes 
that nanotechnology will fix everything, 
and he uses life-extension supplements 
in the hope that he'll live long enough 
for cryonics technology to mature. He 
signs a statement of religious belief re­
nouncing autopsy, and carries it in his 
wallet even though such statements are 
routinely ignored by many coroners. He 
makes small donations to his cryonics 
organization to improve their standby 
capability or enable more research. 
None of these measures makes a big 
difference to his situation, but they help 
him to feel better. 

c) He may decide that the problems 
in cryonics are so severe, he has to take 
action personally. This, of course, is 
the last thing John wants. Cryonics was 
supposed to simplify and enhance his 
life, not complicate it and degrade it 
with time-consuming shitwork. Still, he 
has a powerful motivation: he wants to 
cheat death. 

6. Activism. 
John gets involved, on the local 

level or in his national cryonics organi­
zation. He witnesses a cryopreservation 
and is gripped by powerful emotions: 
excitement at the audacity of denying 
death, dismay at the pain and misery of 
the dying process, and unease at being 
reminded so graphically of his own 
mortality. The hands-on practice of Cry­
onics is far more emotionally demand­
ing, complex, and disturbing than he 
ever imagined. 

7. Angst. 
As John's involvement deepens, he 

experiences severe emotional conflicts. 
He's shocked by bitter animosity among 
some cryonicists - yet feels accepted 
by the cryonics community as a whole, 
which gives him a greater sense of be­
longing and reassurance than he has 
found elsewhere. John still feels good 
about the grand ambition of cryonics, 
but he's daunted by some of the reali­
ties - especially the task of maintain­
ing and improving procedures using un­
derpaid employees or volunteers who 
lack proper qualifications. 

As years pass and age encroaches, 
John's feelings become more intense. 
The need to encourage growth and fi­
nance research becomes urgent, in or­
der to improve his own chances of be­
ing frozen with minimal damage. Other 
activists share his goal - but unfortu­
nately they have different ideas about 
how to achieve it. Now John under­
stands why there is so much conflict: 
the stakes, here, are life and death, yet 
there's no way to know, for sure, whose 
ideas are right and whose are wrong. 
The fundamental questions in cryonics 
cannot be settled conclusively, because 
there's no way to test the process. Thus, 
the arguments never end. 

* * * 

Six years ago, I had no inkling of 
what I was getting into as a cryonics 
activist. The situation seemed ridicu-
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lously simple: If we presented cryonics 
to the general public in the right way, 
using standard techniques of news man­
agement, we could achieve growth, raise 
money, and spend it on improvements 
that would benefit everyone. 

Yet of course it isn't that simple. 
What, precisely, is "the right way" to 
present cryonics? If we describe it as a 
life-saving procedure, we're not being 
totally honest, because we have no proof 
that current techniques will save 
anyone's life. Cryonics is a very specu­
lative procedure founded on unverifi­
able hypotheses. In other words it re­
quires some faith - in people of the 
future, who (we hope) may be willing 
and able to repair inconceivably com­
plex damage that we inflict today by 
imperfect techniques of freezing. Un­
like most faiths, this is not absolute; it's 
faith in a probability. This is unappeal­
ing to most people. Thus, cryonics is a 
hard sell. 

So - should we emphasize the 
positive aspects and downplay the un­
certainties? This, I believe, is fraudu­
lent. Also it can be self-destructive, be­
cause some people will uncover the 
harder facts about cryonics sooner or 
later, at which point they will feel de­
ceived. Any cryonics organization sur­
vives only so long as it engenders trust. 
If it deceives its members, even in small 
details, it creates feelings of betrayal 
with potentially disastrous conse­
quences. 

Let's suppose, though, just for the 
sake of argument, there are easy, ethi­
cal ways to promote cryonics, and we 
can achieve rapid growth. Still this is 
not a net gain, because each new mem­
ber is a potential liability. Everyone 
(currently) is mortal, with a future need 
to be cryopreserved; and the process of 
cryopreservation is arduous, entails fi­
nancial and physical risks, drains the 
energy of volunteers, and taps resources. 
I believe that no cryonics organization 
today could do more than, say, eight 
high-quality cryopreservations per year 
without running into significant prob­
lems, such as volunteer burnout. 

Also, one team can only tackle one 
case at a time. Calculating the probabil­
ity of two members dying simulta­
neously is a nontrivial problem, com­
plicated by the escalating risk of mor­
tality as age increases. Without a doubt, 
though, the chance of two members dy­
ing on the same day increases more 
than linearly with membership growth 
- and no cryonics organization is 
equipped to deal with this. 

Lastly, even if an organization 
somehow manages the challenges of 
growth and derives an enhanced cash­
flow, the availability of money creates 
its own problems. The use or misuse of 
funds can be such an emotional issue, it 
can (and has) split organizations and 
turned friends into enemies. 

I wouldn't say that I feel paralyzed 
or daunted by these factors, but I am far 
more cautious about promoting cryon­
ics than I used to be, and I weigh my 
own involvement very carefully, always 
mindful that instead of doing voluntary 
work I could be furthering my career or 
simply having a good time. Of course, 
it may be in my own interests to con­
tribute to cryonics, if my contribution 
helps in some small way to improve 
procedures that would be used in my 
own cryopreservation - but on the 
other hand, I may die in such a way that 
I can't benefit from the improvements. 
If I'm unlucky, I may keel over with a 
heart attack when there's no one around 
and suffer hours of wann ischemia. If 
I'm really unlucky, I may mash my 
brains in a car crash. 

Overall, I believe there's a 50-50 
chance that I may die "badly," resulting 
in significant brain damage from is­
chemia or physical trauma, thus negat­
ing an optimal cryopreservation. Since 
I have no way of knowing whether this 
will happen, I can't plan accordingly, 
which adds to the overall angst factor in 
cryonics activism. 

Still, despite my grim perceptions, 
I do see some hope. Just as a nation 
prospers if its work force becomes more 
productive, cryonics would benefit im­
mensely if, instead of acquiring more 
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members, we were able to persuade ex­
istingmembers to become more actively 
involved. This would result in almost a 
total net gain, and personally I believe 
it should be a high priority for any cry­
onics organization. 

Unfortunately, many people seem 
to feel that by writing two annual checks 
(for membership dues and an insurance 
premium) they have paid off the Grim 
Reaper and acquired an automatic lock 
on immortality. These true believers 
vastly overestimate the maturity of cry­
onics and their chances of survival. If 
they would take a more honest look, 
they would find a horrendous list of 
uncertainties, hazards, and problems to 
be fixed. 

This, of course, is a great incentive 
to remain in a state of blissful igno­
rance, especially since (as I've outlined 
above) activism is not necessarily a 
recipe for happiness. But blissful igno­
rance isn't worth much if it perpetuates 
a wholly unsatisfactory status-quo in 
which research is underfunded or non­
existent, local help is unavailable when 
a member goes down, and the 
cryopreservation team is inadequately 
trained, or forced to work with equip­
ment that is less than state-of-the-art. 

The problems that I've mentioned 
are significant, but they need not be 
overwhelming, and ifwe if ignore them 
they certainly won't go away. There­
fore, I encourage members of any cry­
onics organization to become more ac­
tively involved, at least to some extent, 
especially at the local level. Alcor, I 
know, is ready and willing to facilitate 
this. All you have to do is call. 

You may end up complicating your 
life somewhat, but at the same time you 
may increase your chance of saving it. 
This may not sound like a very enticing 
sales pitch, but it's more useful, and 
definitely more realistic, than the one I 
had in mind six years ago. 

I' 



lcor Fla hCool Project: 
Synopsis of Objectives, Proposed applications, and Progress Summary 

by Linda Chamberlain 

Overview 

I n what follows, you will see the 
conceptualization of a promising 

development effort, the evaluation of 
its feasibility, and adjustments to the 
project's scope and priorities as ini­
tial study tasks yielded results. This 
type of approach is necessary in each 
step forward that we take, and the 
purpose of this article is more to il­
lustrate that principle than to report 
a new advance in technology. 

Below, you will find a brief state­
ment of objectives, along with a con­
densed version of the survey of 
knowledge used to define an ap­
proach. Then, a two-fold approach is 
described, feasibility findings are 
outlined, and a summary of progress 
and status is given. The objectives 
and the survey of knowledge are, in 
any case, valid and valuable. When 
obstacles were encountered, they 
were recognized quickly, and wasted 
effort was avoided. In light of the 
limitations encountered, we were 
able to properly adjust priorities and 
go ahead with an appropriate level 
of effort. 

The level of detail in this article 
is far less than in the full proposal 
and interim reports published within 
Alcor up to this point. Even the first 
versions of the initial proposal were 
30+ pages in length, and as early 
study results were obtained, the 
documentation expanded rapidly. 
Any Members of Alcor who have 
related professional qualifications 
and who would like to join the fol­
lowing effort are invited to contact 
me for copies of some or all of this 
material. 

Objectives Synopsis 

In Cryo Transport, the primary 
objective is to reduce the cellular­
level biological damage that results 
from inadequate blood flow (is­
chemia). Ischemic damage takes 
many forms. These include crippling 
the critical activities of enzymes, ren­
dering the molecular pumps inac­
tive, weakening and damaging cell 
membranes, clotting of blood, pro­
ducing injurious pH shifts, deple­
tion of biochemical intermediates, 
and oxidative and free radical dam-

age, to name just a few (Marion, 
Safar et al, 1996; Wass and Lanier, 
1996; Kataoka et al, 1996; Kuluz et 
al, 1992). We seek to reduce this 
damage by any pharmacologic or 
other treatment approach possible, 
for cryonics patients. In the current 
effort, our goal is development of 
equipment for accelerating the cool­
ing of the brain. 

Reduced Metabolism; 
A Promising A venue 

Although ischemic damage is the 
result of many synergistic interac­
tions (Marion, Safar et al, 1996), 
metabolism drives many of the 
mechanisms resulting in ischemic 
insult to the cells (Guyton and 
Hall,1996). Van't Hoffs law (Dav­
enport, 1992) states that there is a 
direct and linear relationship between 
body temperature and oxygen con­
sumption. Cellular metabolism is re­
duced by approximately one half for 
each 10 oc the temperature is re­
duced, and in some cases, an even 
smaller temperature drop can be ef­
fective (Davenport, 1992; Natale and 
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D'Alecy, 1989; Weinrauch, Safar et 
a1, 1992; Moyer et al, 1992; Kuluz 
et al, 1992; Tisherman, Safar et al, 
1990; Tisherman, Safar et al, 1991; 
Watanabe et al, 1996; Rosomoff, 
Safar et al, 1996; Marion, Safar et 
al, 1996;Nakashimaand Todd, 1996, 
Yager and Asselin, 1996, Mora et 
al, 1996;Coimbra et al, 1996; 
Markarian et al, 1996; Kataoka et al, 
1996; Wass and Lanier, 1996; 
Hoffman and Thomas, 1996; Gunn 
et al, 1997; Zhang et al, 1997). In 
the brain, a benefit of75% reduction 
in metabolism for each 10 °C de­
crease has been reported (AHA and 
NRC, 1974). 

The single most urgent task of 
the CryoTransport Team is to re­
duce the patient's brain temperature 
as far and as quickly as possible 
(without freezing). External cooling 
is only effective, however, to about 
5 em. below the surface (Collins, 
1976) and is not, therefore, an effi­
cient means of lowering the tem­
perature of a mass the size of a hu­
man brain. Thus, other methods are 
needed to maximize the benefits of 
external cooling. For use by person­
nel at or below the EMT level, two 
additional measures are typically 
employed. These include cardiopul­
monary support until the blood can 
be replaced with an organ-transplant 
type of blood substitute, and the in­
travenous administration of medica­
tions. The infusion of cold fluids 
into the circulatory system is, as op­
posed to external cooling, a means 
of "internal" cooling. Our project 
seeks to apply this latter approach to 
reduced metabolism. 

Research Findings Regarding 
Brain Cooling by Perfusion 

More efficient methods have 
long been sought by researchers in 

the fields of cardiac and cerebral sur­
gery. Three decades ago researchers 
were having success with brain cool­
ing techniques. In the 1960's, 
Wolfson and co-workers (Wolfson et 
al, 1965) had dogs survive 30 min­
utes of anoxia after circulatory arrest 
by perfusing the brain with 0 °C sa­
line. Survival of30 out of30 baboons 
without evidence of neurologic dam­
age after total body ischemia of 90 
minutes resulted from carotid perfu­
sion of 0 °C TRAM-buffered 
Ringer's solution (Bacalzo and 
Wolfson, 1971) . The ischemic pe­
riod could be pushed to 120 minutes 
with 100% survival (however, some 
degree of spinal cord damage was 
found on autopsy). In other work, 
tolerance to ischemia of 30 minutes 
duration was exhibited even if per­
fusion was delayed up to 3 minutes 
after arrest. (Bacalzo and Wolfson, 
1969). 

Work in this area is still being 
pursued and the results are important 
for CryoTransport protocols. A team 
of Japanese physicians (Ohta, 1992) 
report similar success in 10 dogs by 
perfusing the brain with cold 
Ringer's solution via the vertebral 
arteries. The brain temperatures fell 
to 28 oc within 4.4 +/- 1.5 minutes 
and were maintained at 27 °C +I- 1. 0 
degrees for 60 minutes. All animals 
survived in good condition until sac­
rificed at 10 weeks. Histological ex­
amination of the brain revealed no 
evidence of ischemic injury. Five 
control dogs were infused in the same 
manner but with Ringer's solution at 
38 °C. None of the controls recov­
ered from anesthesia. Ohta et al con­
cluded that "selective cooling of the 
brain under profound hemodilution 
has a protective effect on cerebral 
ischemia." 

Outside the U.S., selective brain 
cooling (cooling the brain only, and 
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not the whole body) seems to be a 
fairly common procedure for use in 
aortic arch surgery. This may corre­
late with countries where heart-lung 
bypass machines are not as com­
monly in use (such as Russia or In-
dia). _ 

In an article (Marion, Safar et al, 
1996) in Critical Care Medicine, 7 5 
references on resuscitative hypother­
mia were reviewed. According to this 
body of work, the protective effects 
of hypothermia are not due solely to 
the reduction in cerebral oxygen de­
mand as previously believed. Rather, 
there appears to be a synergism of 
many beneficial mechanisms. Fur­
ther, even mild hypothermia may 
extend the therapeutic window for 
other interventions. The authors con­
cluded that "the earliest possible in­
duction of mild hypothermia after 
cardiac arrest seems desirable. Head­
neck surface cooling alone is too 
slow. Among many clinically fea­
sible rapid cooling methods, carotid 
cold flush and peritoneal cooling 
look promising." 

Proposed Applications 

Building upon the previous work 
described above, and using a sys­
tems approach, Alcor proposed to 
design a field-portable apparatus. 
This system would combine the de­
velopment and incorporation (if suc­
cessful) of a new procedure 
(FlashCool) with compact washout 
equipment already under develop­
ment (Washout Suitcase). "Flash­
cool" would involve the immediate 
injection of cold fluids into the brain, 
by injection into the carotid arteries 
(Figure 1). "Washout Suitcase" is 
the name for a small and very por­
table perfusion system, which could 
be set up for use very rapidly and 
applied to blood washout and 



recirculatory cooling, via cannula­
tion of the femoral arteries and veins. 

The proposal defined a multi­
phase study and development project 
to permit the implementation of 
FlashCool as a standard part of 
Alcor's Standby and Transport ca­
pability. Rapid infusion to the ca­
rotid arteries depended on a number 
of areas of feasibility and workabil­
ity. These included rapid surgical 
access, infusion route integrity, clini­
cal efficacy, and practicality of field 
application. Prior to detailed design, 
basic feasibility questions would 
have to be resolved. Later, field ap­
plication strate-
gies would have 
to be developed 
and refined, and 
solutions to all re­
maining difficul­
ties would have to 
be found. 

Pulmonary 

tating delays to washout, especially 
iftraffic is heavy). 

Conversely, the FlashCool brain 
infusion procedure would be valu­
able even if used without the Wash­
out Suitcase. In combination, the two 
would compound the effectiveness 
of field cooling. (In an earlier pro­
posal, The Washout Suitcase was 
planned as a separate project. The 
two were combined when it became 
evident that the feasibility of 
Flash Cool might lead to a dead end.) 

A feasible multi-purpose system 
would substantially improve the bio­
logical protection afforded to 

that we would not encounter funda­
mental obstacles related to surgical 
feasibility. Therefore, at the outset, 
this was the focus. Basic component 
tests were performed, to provide de­
sign data, but no detailed mechani­
zation comparisons were made, other 
than as necessary to relate the com­
ponents tested to the systems de­
scribed in the initial proposal. 

Review and commentary were 
obtained from a number of consult­
ants and from the published litera­
ture. This advice and more detailed 
information quickly led to the con­
clusion that surgical route problems 

Internal Jugular 

might be more 
difficult and 
costly to over­
come than origi­
nally anticipated 
(for EMT or 
paramedic-level 
transport techni­
cians who did 
not engage in 
these surgical 
procedures fre­
quently). 

The Washout 
Suitcase (by itself, 
exclusive of the 
FlashCool cooling 
procedure) would 
not dramatically 
change the proce­
dures used for the 

Figure 1: FlashCool would involve the immediate injection of ice­
cold fluid into the brain, by injection into the carotid arteries. 

As an ex­
ample, we 
found a com­

mercial enterprise already heavily 
engaged in the development of a sys­
tem for rapid brain cooling, via the 
carotid injection route. More to the 
point, we learned that even though 
their project had been in progress 
for over a year, they still had not 
defined a strategy for vascular re­
pair of the vessels involved (carotid 
arteries). 

whole-body washout phase of trans­
port procedures. Being more com­
pact, however, it would give the 
transport team two major advantages. 
First, it would be easier to relocate 
and set up in the field. Second, it 
would be more likely to gain the 
acceptance of hospital staff, leading 
to greater cooperation. It was thought 
that such a system could help obtain 
permission for a full body washout 
to proceed in the hospital room, im­
mediately after a FlashCool brain 
infusion, thereby eliminating the 
time required to transport the patient 
to a mortuary (which can vary, but is 
often prolonged, resulting in devas-

CryoTransport patients, reduce trans­
port times, lighten the burden of 
equipment needed in the field, and 
reduce the cost of transport opera­
tions. If we were able to develop a 
field-useable means of cooling the 
brain 10 degrees within a few min­
utes after pronouncement, we would 
have a transport capability far ex­
ceeding the efficacy of any methods 
Alcor has used to date. The decision 
was made to pursue development of 
both these projects in parallel as a 
single system. 

Before committing substantial 
energies to hardware design, we 
wanted a high degree of confidence 

For cryonics purposes, the large 
vessels in the neck are essential to 
cryoprotection of the brain at a later 
time, following initial blood wash­
out. Clearly, it would not be accept­
able to irreversibly damage them at 
the outset, in order to cool the brain 
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somewhat more quickly. If we had 
skilled vascular surgeons available 
both in the field and at Alcor Cen­
tral, such an approach might be work­
able. The likelihood of having such 
a team available in the field any time 
soon, however, is very low. 

The advice of other consultants 
and information in the literature, 
similarly, indicated that extensive 
development work would be needed 
to make FlashCool a reasonable 
gamble. While previous thinking at 
Alcor had raised hopes that this ap­
proach could lead to a straightfor­
ward way of improving patient vi­
ability, this did not turn out to be the 
case. Negotiations with 21st Century 
Medicine to license the use of their 
proprietary Cryo Vent System [liq­
uid ventilation of the lungs with an 
ice-cold fluorocarbon to produce 
rapid cooling ofblood, which would 
circulate through the brain and cool 
it in tum (Darwin, 1996)]. also de­
creased the motivation to immedi­
ately pursue the carotid infusion ap­
proach to cooling the brain. Devel-

Figure 3: Washout Suitcase during Detail Design Phase, ready for 
functional testing on a canine model. 

opment of improved training and 
more efficient packaging of equip­
ment for standby/transport teams is, 
therefore, currently Alcor' s major 
emphasis in the area of cryotransport 
readiness. 

Figure 2: Hugh Hixon and Stephen Van Sickle work on the bread­
board for the Washout Suitcase. 
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Project Summary 

The steps in the development of 
a Washout Suitcase (many of which 
were overlapping, and some of which 
are still in progress) included: 

1. Conceptual Design Phase. Work 
during the first 6-8 weeks was to 
address basic questions relating to 
what would be needed in the field 
and conceptualization of how those 
needs might be met. 

2. Preliminary Design Phase. This 
was planned to include breadboard 
fabrication and demonstration of fea­
sibility and setup of equipment for 
all functional aspects of operation 
(Figure 2), tests to demonstrate effi­
cacy, and definitive functional test­
ing to narrow the focus to a single, 
preferred mechanization. 

3. Detail Design Phase. This effort 
includes packaging and final com­
ponent design (still in progress as of 
the writing of this report), parts lists, 
drawings, and detailed procedures 
for assembly (Figure 3 ). 



4. Test and Evaluation Phase. A 
test of the performance of the Wash­
out Suitcase was made at the labora­
tories of21 st Century Medicine (Fig­
ure 4) by using the apparatus during 
a cerebral resuscitation experiment 
on a 120 pound (shepherd type) ca­
nine. The Washout Suitcase was used 
for the heart bypass procedure. Many 
changes to the tubing configuration 
were made to improve its safety and 
usefulness, and a different (larger) 
pump was substituted. The new, 
compact oxygenator with heat ex­
changerperformed well, and the ther­
mocouple data logger was used. The 
result was a thorough evaluation of 
our new washout equipment in a 
clinical setting with full feedback on 
problems which needed fixing. With 
these changes, we should be able to 
consider the Washout Suitcase 
"ready to go," replacing the older, 
more difficult to move and assemble 
setup which was first devised by 
Jerry Leaf nearly a decade ago. 

Prior to the Wash out Suitcase, 
Alcor's field washout equipment was 
far from easy to transport and not 
user friendly at the destination. It 

consisted of a large, heavy pump 
head from a hospital pump array 
(positive displacement, roller pump) 
circuit with a modest-sized venous 
return bladder, oxygenator I heat ex­
changer, embolus filter, and other 
standard perfusion tubing and fit­
tings. This equipment was (in the 
past) transported around the country 
in several rugged shipping contain­
ers, and the sterile tubing required 
skilled personnel to assemble com­
ponents and sterile parts after ar­
rival. Further, the final system (once 
assembled) could not be easily relo­
cated. Once ready to use, any change 
of the site for the procedure had a 
serious impact both on readiness and 
(potentially) on the sterility of the 
apparatus. 

The new Washout Suitcase, a 
miniaturized assembly, including all 
of the above named components and 
sterile tubing, is preassembled and 
contained in a single piece of hard 
case luggage (Figure 3). A newer 
and far more compact oxygenator I 
heat exchanger is part of this sys­
tem. In all, this represents a great 
improvement over past capabilities 

Figure 5: Compact remote equipment ready for deployment during 
emergency cryotransport operations. 

Figure 4: Washout Suitcase 
being tested during canine 

cerebral resuscitation experiment 
at 21st Century Medicine on 

February 20, 1998. 

in portability and convenience dur­
ing a procedure where time is criti­
cal (Figure 5). 

While we did not (at this point) 
pursue the development of the 
FlashCool carotid infusion brain 
cooling concept, we have developed 
a base of knowledge generally ap­
plicable to the goals of improved 
field washout equipment. Even more 
productively, we have developed the 
Washout Suitcase, a miniaturization 
of existing systems. 

A lot of "hi tech" challenges in 
hardware development lie immedi­
ately ahead, in an era where vitrifi­
cation of whole humans may become 
possible, and in which the use of 
very advanced pharmacology and 
instrumentation will be necessary in 
the field. Only if we approach each 
opportunity to do things better in a 
highly organized way, can we hope 
to develop highly reliable systems 
and procedures with which to try to 
save lives. 
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t r 
The author of 

Engines of Creation 
discusses nanotechnology/ 
cryonics, and the future. 

by Russell Cheney 

Russell Cheney (RC): What caused 
you to originally sign up as a full­
fledged cryonicist? When was that, 
and to what extent are your original 
reasons still valid today? 

Eric Drexler (ED): Well if "full 
fledged" means having suspension 
arrangements in place ... 

RC: Sure. 

a I II 
ED: Late 1996. And I think that my 
original reasons are still substantially 
the same. 

RC: The original reasons: what 
would you say the prime movers 
were for you in terms of deciding to 
go ahead and get signed up? 

ED: It seems to me that the major 
determining factors in the behavior 

rl r I r 

time is certainly some combination 
of internal motivations and a large 
dose of peer pressure and sense of 
what the expectations are from one's 
community. And being a basically 
spineless go-along-with-the-herd 
kind of creature, I just gave in to 
peer pressure; all my friends are 
signed up for cryonics, so how can I 
refuse? 

of almost everyone almost all the RC: (Laughing) I see; "spineless?" 

16 Cryonics • 2nd Qtr, 1998 



-this somehow doesn't sound like 
the Eric Drexler I know. Were there 
other secondary factors also in­
volved? 

ED: (Laughing) Well, in a slightly 
more serious vein: I'll give a little 
history here. I had first become in­
terested in the idea of cryonics from 
having read, I guess, too much sci­
ence fiction as a lad. And when I 
went off to MIT I did a little bit of 
reading in cryobiology and got as 
far as thinking, "Ah, perhaps one 
can play games with the phase dia­
gram of ice going to high enough 
pressures that you are actually freez­
ing at higher temperatures, and I got 
as far as finding out that the higher 
pressures themselves were sources 
of toxicity and damage to organisms. 
And somewhere in there I concluded 
that probably the goal of having a 
conventionally reversible freezing 
process for adult mammals was a 
very tricky objective, that it wasn't 
at all obvious that it would be pos­
sible. It certainly was not something 
that was possible then, or something 
that seemed to be within reach. And 
sure enough it's twenty years later 
and we still don't have one. 

So that was when I decided that 
the goal didn't make sense. Not too 
long after that, meaning probably a 
couple of years or something like 
that, I had been following a line of 
thought that led me to understand 
that we could develop a new tech­
nology based on molecular machines 
able to build more molecular ma­
chines: the notion of molecular 
manufacturing or molecular 
nanotechnology. And very shortly 
after that, this was within a few 
months of getting the basic concepts 
straight in early 1977, I concluded 
that those cryonics people were right 
after all. And at that point I went 
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and read Ettinger's original book [2] 
and found out that not only were 
they right, they even knew why, in 
that he spoke of a future technology 
perhaps somehow being able to work 
at the molecular level to effect re­
pairs. 

So I concluded, "Yes, this works, 
this is tremendously important. This 
is perhaps the most effective way of 
saving lives available to modem 
medicine." This was shortly before 
the publication of my first scientific 
paper on the subject, in the Proceed­
ings ofthe National Academy of Sci­
ences, which, by the way, fairly 
clearly if obliquely, states the con­
sequences for cryonics [3]. 

RC: And this is about what year? 

ED: That came out in late 1981. 
The intervening years are another 
story, having something to do with 
my concerns about the misapplica­
tion of the technology and my 
thoughts on how to deal with that. 
But, in the fall of '81, shortly before 
that came out, I invested a substan­
tial block of time in talking to people 
with backgrounds and national repu­
tations in brain science and medi­
cine at MIT and Harvard Medical 
School, I guess at Harvard's biol­
ogy department, and collecting state­
ments that they found uncon­
troversial, some of which appear in 

Engines of Creation, that were in­
tended to be conceptual building 
blocks. And yes, this cryonics thing 
ought to work in light of what we 
can now see about the future of mo­
lecular technology. 

And what I found was that they 
agreed and agreed and agreed and 
agreed to all sorts of points as long 
as these points were abstract and had 
no obvious medical consequences, 
and as soon as I got to the point, 
which I took some time in doing, 
the amplitude of the head nodding 
went down. One professor at Harvard 
Medical said that he had found some 
objection, some crucial scientific 
objection, with the implication to 

Eric with co-author and wife, Chris Peterson. (Notice the cryonics medical alert necktags on both!) 
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what I had to say, but he ~ad forgot­
ten what it was. And this in a very 
short time span; this was not a mat­
ter of asking him years later, this 
was days or weeks. 

So I think in Engines of Cre­
ation I referred to that as, "the puppy 
ate my homework" excuse for not 
being able to present some result in 
answer to a question. 

That was kind of discouraging. 
And I recall sending out a letter to 
some of these people I'd been talk­
ing to, saying I was going to con­
tinue working on this problem, but 
it was going to have to be a bit more 
round about. And what I did was, I 
wrote Engines of Creation in such a 
way that it makes a strong case, what 
I think is a strong case, for the feasi­
bility of this medical technology with 
its curious split between present-day 
procedures and future capabilities. 
But I also did it in a way that made it 
possible for people to read the book 
and forget about that by the time 
they got to the end, if it bothered 
them too much. 

So then the next unpleasant sur­
prise was that the concepts of mo­
lecular nanotechnology, themselves, 
though nowadays more and more 
people are saying, "Oh yes, that's 
obvious, of course, of course, of 
course," had a lot of people con­
fused. There's a long intellectual his­
tory there, but the short story is that 
for the first ten years or so after the 
paper that I published, the bulk of 
the response was disparaging. 

RC: That was through the '80s? 

ED: That was through the '80s and 
early '90s. And only recently has 
that turned around to the point where 
we have a conference series that's 
continuing to grow and the keynote 
speaker was aN obellaureate [ 4] and 

people are saying, "Yes, yes, this is 
obvious, and it's happening and 
we're doing start-up companies, and 
all this nanotechnology stuff is great, 
and let's proceed." 

But in the intervening time I con­
cluded that the way to advance an 
understanding of the future for a va­
riety of purposes - including not 
being killed in some techno-politi­
cal disaster, and also for saving lives 
through the wide-spread acceptance 
of suspension technology - I con­
cluded that those goals were best 
served by focusing on the techno­
logical foundations. This meant try­
ing to abstract them a little bit more 
from consequences than I had previ­
ously done in Engines of Creation. 
There I talk quite a bit about long­
term consequences of molecular 
nanotechnology in machine intelli­
gence, space development, and 
medicine with its implications for 
present-day medicine with the curi­
ous fact that low temperatures slow 
everything down so much. Subse­
quent books talked about applica­
tions as a whole less and less, a nar­
rower range in the case of 
Unbounding the Future. In 
Nanosystems I stick pretty close to 
the foundational questions of what 
can we do with molecules, going as 
far as abstract issues of computation 
and strength of materials, and barely 
touching on anything much beyond 
these foundational theses. 

And now the ideas are sold, and 
for years I'd been telling people the 
reason I wasn't signed up for cryonic 
suspension was that I wanted to be 
able to tell members of the press 
that I was not signed up for cryonic 
suspension, and being a rather hon­
est person that meant that I had to 
not be signed up for cryonic suspen­
sion. I went public actually before I 
signed up. I was being interviewed 

for the notorious Scientific Ameri­
can article on all this, the one where 
they missed the tum the scientific 
community had made and ran into a 
wall, by being inappropriately nega­
tive a little bit too late in the game 
[5]. 

But I told the interviewer that, 
oh yes, I was planning on signing up 
soon. And I did. 

RC: So your original sign up was 
actually public? 

ED: I announced a serious intention 
in public before I actually imple­
mented it, yes. 

RC: I would have been so uncom­
fortable to have been intellectually 
convinced that it was the right way 
to go, but to have held off for ten 
years. 

ED: Well, it's actually closer to 
twenty, but... Questions of personal 
values and inclinations really are 
enormous in this kind of area, and 
most people who sign up for cryon­
ics today, and certainly I think all of 
them who signed up before there 
was a really clear understanding of 
how the other end of the technology 
could be made to work, are people 
with an enormous drive for personal 
survival. And that strikes me as a 
perfectly reasonable thing. But, you 
know, when I feel around inside 
myself and look at my behavior, I 
find that personal survival seems like 
a good idea, but I don't have an 
enormous drive for it. And that's 
just a matter of values and psycho­
logical makeup, I guess. It's not as 
great a sacrifice as it might seem. 

RC: I think most people perhaps do 
not have the ability to judge them­
selves so objectively. 
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ED: In trying to understand what 
our present knowledge says about 
future capabilities in areas that make 
a big difference to people, trying to 
understand what you know and what 
you don't know, and what your bi­
ases are and what your biases aren't, 
is really important if you're going to 
avoid being misled by wishes or by 
Ignorance, so it encourages intro­
spection. 

RC: How much, and in what ways, 
has the definition and scope of mo­
lecular nanotechnology changed in 
your own mind since the publica­
tion of Engines of Creation in 1986? 

ED: My sense of the defmition and 
scope of molecular nanotechnology 
remained fairly steady and that's 
largely because, since before 1986, 
I'd already been thinking about this 
field for about nine years, and a lot 
of my understandings had moved 
back and forth and then got reason­
ably settled. And many of the fuzzy 
boundaries are between enabling 
technologies, present-day technolo­
gies leading toward molecular manu­
facturing and later capabilities, and 
once focused on the later capabili­
ties, you could point to the bound­
aries and say, "It's fuzzy here." Rea­
sonable people could disagree on 
whether a particular intermediate 
device should be called an assem­
bler, and likewise reasonable people 
later on could disagree on whether 
some advanced system was an as-

sembler or just a special-purpose tool 
cranking out a particular product. 

But most of the substance of 
what the technology is about, at least 
the part that we understand today, 
seems to be rooted reasonably di­
rectly in basic physical consider­
ations. You know, atoms are a cer­
tain size and therefore minimal-sized 
parts are going to be in a certain 
size-range. The strength of materi­
als is limited, roughly speaking, by 
the strength of carbon-carbon bonds 
that hold diamond and graphite to­
gether. And exactly what the limits 
are of what can be done in many 
areas is very unclear, but the shape 
of the core technology has been a 
fairly stable picture over that time 
period. 

I guess we might have a much 
better understanding of how to build 
small compact computers, which 
was pursued in part because I thought 
it would be nice to have a design for 
a reasonably powerful computer that 
was in fact smaller than a human 
cell, and one that worked at ordi­
nary temperatures or reduced tem­
peratures. And also I think there's 
now more of an appreciation of the 
extent to which a lot can be done by 
using general-purpose machines to 
make arrays, and special-purpose 
machines that then work in a very 
repetitive and reliable fashion to pro­
duce a lot of product efficiently. That 
gets off into what from the point of 
view of a consumer of the technol­
ogy, or a consumer of, experiencer 
of, the world that enables, 1s cer-
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tainly lost in the technological back­
ground; people don't worry too much 
about the details of semiconductor 
fabrication technology though they 
care quite a bit about the perfor­
mance of their computer. 

RC: What is your perspective on 
the evolution of the relationship of 
molecular nanotechnology and cry­
onics? 

ED: Most of the dynamics of the 
evolution have been sort of political 
dynamics. In my presentation of the 
long-term goals and prospects for 
nanotechnology, I took those ideas 
and welded them reasonably solidly 
to a range of advances, including 
cryonic suspension working. Largely 
because I wanted people who think 
seriously about this technology to 
think seriously about the long-term 
future and to realize that it isn't go­
ing to be "business as usual." Things 
are going to be very different, and in 
particular if they buy into cryonics, 
that even if developments were 
slower than it seems they're going 
to be, they would have a personal 
stake in the outcome, then maybe 
they should think about that more 
seriously than people historically 
have. 

So, that was an early objective, 
and then as I was saying, I felt that 
the advance of this whole bundle of 
ideas was best furthered by 
decoupling and down-playing some 
of the more extreme and wild-sound­
ing - superficially extreme, super-



ficially wild-sounding - ideas. And 
then more recently with our sense 
that the core ideas have succeeded, 
that they have a solid place in the 
world, and that the scoffers are now 
just a confused minority off in the 
fringe. 

RC: When you refer to "core" ideas, 
you are referring to ... ? 

ED: Broadly speaking, the notion 
that a realistic long-term objective 
or expected outcome of research and 
development in miniaturization, 
scanning-probe microscopy, and 
most strongly chemistry and molecu­
lar engineering, is a technology 
based on molecular-machine sys­
tems, able to build better molecular­
machine systems. That this will have 
a range of consequences, including 
being able to put the equivalent of a 
next-generation high-performance 
workstation into a cubic micron; able 
to put more computational power 
into a desk-top package than exists 
in the entire world today put to­
gether; being able to manufacture a 
wide range of products inexpensively 
by means of molecular machine sys­
tems; having a very large array of 
instrumentation that can study bio­
logical systems and materials better, 
and can manipulate them better. Now 
a lot of those consequences are not 
really, at this point, widely perceived 
or accepted, but they're part of a 
bundle of ideas such that people who 
buy into part of it tend to find their 
attention drawn to the rest of it, and 

they find that this is coherent. If part 
A makes sense then part B makes 
sense, and part A obviously makes 
sense so I guess we have to buy into 
part B. 

We're now far enough into the 
selling of part A, which is essen­
tially that we're going to get a mo­
lecular machine technology base, 
that the parts B can be regarded as 
kind of over the hump. 

RC: What kind of technology will 
be required to revive people being 
frozen today, and how will we know 
when we've got it? 

ED: Let me outline my sense of the 
shape of future technology. It seems 
to me that there's an enormous dif­
ference between a world in which 
you can take a molecule and, on a 
fairly straightforward and routine 
basis, put it where you want it, and a 
world in which you can't. Right now 
we're in a world in which it's not 
routine to do that, in a general flex­
ible way. And it's obvious that we're 
going to be able to do that; there're 
a lot of ways to proceed. There are 
various people actively doing lab 
work intended to contribute to the 
goal. 

When you're able to do that, 
you're on the other side of a tech­
nology mountain; you're not all the 
way to all possible objectives im­
mediately, but you're past a major 
barrier. You have a tremendously 
powerful tool for building better 
tools. 

Some of the tools that you can 
build are better computers. Today, 
computer-aided design is increas­
ingly common, including what I was 
calling in Engines of Creation, "au­
tomated engineering," with increas­
ing amounts of some kind of ma­
chine intelligence doing design 
work, at some level. It's a rapidly 
growing field; people are using a lot 
of techniques and evolutionary com­
putation, which are reasonably lim­
ited today because of the limited 
power of our computers. If you want 
to achieve results by means kind of 
like those of biological evolution, 
you can do so by trying a whole lot 
of things, judging the outcomes, do­
ing more things like the successful 
ones, iterating, but doing all this in a 
simulated world. 

What the limitation has been is 
that this simulation requires just a 
tremendous amount of computer 
power. So we can see our way clear 
now to getting there. Here's a com­
parison: once upon a time, at the 
dawn of the era of mechanical com­
putation, or at least serious commer­
cial mechanical computation, people 
had hand-cranked adding-machines, 
and they could do something like an 
operation per second. With present­
day machines, you can quite com­
monly do a billion operations per 
second. That has taken us from a 
world in which a graphical-user in­
terface was inconceivable (how 
many turns of the crank do you need 
per pixel on the screen? Not a prac­
tical goal!), to one in which they are 
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routine. 
The advance from hand-cranked 

to present-day is one factor of a bil­
lion. It looks as though we now can 
see how to get another factor of a 
billion. So anything that we can do 
in rudimentary form with today' s 
computers, like 
make them solve 
difficult prob­
lems and do cre­
ative smart 
things, we're 
probably going 
to be able to do 
very well indeed 
once we have the 
ability to put a 
trillion comput­
ers into a cubic 
centimeter. 

Part of the 
answer lies in 
your ability to 
make computers 
of molecular 
scale, and an­
other part lies in 
your having got 
the manufactur­
ing process de­
bugged so that 
you can make 
macroscopic 
quantities of 
them. There's 
nothing intrinsi­
cally enormously 
complicated 
about that; it's 
going to be a lot 
of work but it 
doesn't involve any fundamental 
breakthroughs either, certainly not 
in chemistry or physics, and like­
wise none in computer-aided design 
or the ability to design and manage 
complex systems. These are systems 
that are comparable in complexity 

to existing computers and existing ing patterns and doing design, and 
factories, just a lot more identical therefore building novel things that 
units. Existing computers and facto- meet some criteria of usefulness. 
ries are not trivial engineering en- When we're on the other side of that 
terprises, but the point is we do them; transition, those technologies can be 
they're within the scope of human applied to medicine, which at that 
abilities, when we're organized as a point looks like a problem of mo-

productive society. 
So it looks as though, barring 

some catastrophe, we're going to get 
there. And "there" is molecular tech­
nology, the ability to manipulate the 
building blocks, and an enormously 
powerful technology for recogniz-

- lecular manipula­
tion plus pattern 
recognition and 
deciding what to 
do about it. 

When we're 
on the other side 
of that technology 
transition, you're 
going to find that 
if someone wants 
to have a fresh 
heart that is ex­
actly biocompat­
ible with them, 
but has a really 
nice useful struc­
ture of tissue and 
so on, then that is 
the kind of thing 
that people will be 
able to make, and 
there won't be a 
lot of nonsense 
about immuno­
suppression and 
the macabre prac­
tices of modern 
medicine in the 
transplantation 
field, which, by 
the way, make 
cryonics look very 
reasonable indeed. 
I have not heard 

of cryonicists taking two people, liv­
ing people with beating hearts, cut­
ting open their chests, ripping the 
heart out of one, putting it in the 
other, and then burying the first; I 
mean that is really obviously a ghoul­
ish and unacceptable kind of prac-
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tice. 
But keeping things in perspec­

tive, I would say that every cryonics 
practice that I know of is a very 
modest and conservative procedure 
by the standards of modem medi­
cine. 

To address the second part of 
your question, how will we know 
when we have the technology? Ba­
sically medicine will be able to bring 
about desired physical outcomes in 
patients largely without qualifica­
tion, meaning the only limitation be­
ing, "Do you really know what it is 
that you want?" If you want to get 
Benjamin Franklin revived today, the 
problem is that you 
don't know what Ben­
jamin Franklin is. 
There is no Benjamin 
Franklin to revive. 
That's not the kind of 
outcome anybody can 
produce. 

But with a medical 
technology that ca­
pable, I think it's rea­
sonably obvious that 
someone who's gone 
through, really, by 
those standards, the 
trivial kinds of damage or disrup­
tion associated with freezing and 
storage, would be considered to be 
practically in the prime of health; 
just needs a little bit of fix-up work. 

RC: That is so wonderfully opti­
mistic; that is a really positive per­
spective. 

ED: I'd just like to make a little 
comparison here. I think it's useful 
to regard neural tissue as being kind 
of like a printed page; a physical 
structure with information-bearing 
patterns in it. We should simulta­
neously view the future medical ca-

pabilities - the combination of hu­
man beings and enormous computa­
tional power applied to pattern analy­
sis, pattern solving, pattern match­
ing and problem solving- as being 
kind of like having an army of art 
conservators backed up by the brain 
and the computational power of the 
National Security Agency. 

Now let's say that you're a 
wicked anti-cryonicist and you're 
trying to make it look as though 
you've saved somebody's life but 
you've actually destroyed them. In 
the analogy here, imagine that you 
have this printed page and you say, 
"Ah, we're going to thwart all those 

art conservators and the NSA, we're 
going to be terrible, terrible people, 
we're going to rip up the page, 
crumple it, and put it in a box." Well, 
I don't think that's a very effective 
way ofkeeping somebody from say­
ing, "Oh, here are the pieces, yes, 
they go together like this. Here's a 
little bit of our super art-conservator 
glue and we'll proceed to put all the 
paper fibers back where they ought 
to be. And isn't that nice?" 

What's damaging from that point 
of view is something that's more of 
a homogenizing process. If you bum 
the paper and blow away the ash, 
then I think you've succeeded in your 

nefarious goals. But I just fail to see 
how the present freezing procedures, 
when done reasonably promptly, are 
very destructive in any way that's 
important from the point of view of 
future medicine. They're like tear­
ing and crumpling, not like burning 
and blowing away the ash. I think 
it's also important to note that what 
many people regard as freezing dam­
age is actually thawing damage. 

RC: So the damage does not exist 
today in currently suspended pa­
tients. 

ED: Indeed. What thawing does is it 
lets things that have 
been, in many cases tom 
up a bit, come apart. The 
equivalent of tearing and 
crumpling is pulling 
things apart and com­
pressing them. Thawing 
unpins those structures 
that were previously 
nicely held in place, and 
allows things to move 
around, to diffuse, to do 
entropic information-de­
stroying damage. But 
that's thawing damage, 

not freezing damage. The freezing 
sets the stage for thawing damage, 
but then you have to thaw to actu­
ally cause the damage. 

And I think that it is a reason­
ably sure bet that the initial stages, 
at least, of techniques for reanima­
tion will be done at something like 
liquid nitrogen temperatures. There's 
no reason why not; many types of 
molecular machinery work better at 
liquid nitrogen temperatures. Not the 
biological styles, but the kinds that 
Ralph Merkle and I have been de­
signing, in many cases, do [ 6]. And 
if you make sure that your patient is 
well stabilized by something other 
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than the ice, before you thaw, then 
you completely avoid thawing dam­
age. 

I would note that basically any­
one who became involved in cryon­
ics before the emergence of some 
reasonably clear picture of a mo­
lecular-machine-based medical fu­
ture, did so in the presence of a con­
ceptual fi:amework for the problem 
that looks very different from the 
one that I think is appropriate for 
today. There's a lot of shifting of 
gears that's necessary to look at this 
different landscape of problems and 
opportunities to respond appropri­
ately; I think that's an on-going task. 

RC: Did your optimism toward the 
potential success of cryonics over 
the years of the publications (1986 
through 1992) decrease? Would I be 
putting words in your mouth by say­
ing, "Absolutely not!" 

ED: The words fit very nicely. On 
the one hand, my understanding of 
both neurobiology and the future of 
molecular technological capabilities 
has evolved steadily over the last 
twenty years toward seeing that 
things that we care about in the fine 
structure of the brain really are struc­
tural; they're not the sorts of things 
that will be obliterated by some ice 
crystals growing and pushing things 
around. On the other hand, by a bet­
ter understanding of the abilities of 
molecular-machine systems and of 
computational systems, and a better 
understanding of the fact that there 
is a good match there, we can see 
that we're going to have overwhelm­
ingly more resources than are nec­
essary for the problem. It's not go­
ing to be some marginal, difficult, 
heroic effort, it's going to be the 
sort of thing that could be done as a 
science-fair project, if you wait long 

enough. It won't happen that way, 
but developing the technology could 
be done as a science-fair project if 
you just let the underlying technolo­
gies ripen for enough years beyond 
where things would actually happen 
in the real world. 

RC: It sounds to me like you're say­
ing your optimism has not only per­
sisted over this period of time, but 
has actually increased. 

ED: Yes, I agree. The additional in­
formation and understanding of 
things has just all been consistent 
and made a more solid and detailed 
picture; not as detailed as one would 
like, but enough to be confident. 

RC: Since the publication of En­
gines of Creation and Unbounding 
the Future, what have been the new 
major developments and ideas in 
applying molecular nanotechnology 
to cryonics? Is it clear that any of 
these developments and I or ideas 
have affected the expected time to 
realization?" 

ED: There has been some additional 
fleshing out of scenarios for how 
systems or devices could gather in­
formation and effect the needed re­
pairs. There seem to be multiple 
ways to proceed. 

But I really don't see that as hav­
ing any substantial effect on ex­
pected time to realization, because 
my sense is that medical goals in 
general, and certainly long-term 
medical goals in particular, are not 
going to have a really huge effect on 
the rate of the development of this 
kind of molecular machine technol­
ogy. 

RC: Why is that? 
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ED: Let me try restating that some­
what. At present much of the re­
search in complex molecules, sys­
tems of molecules, sensing, and cer­
tain kinds of manipulation, is driven 
by an interest in biology and medi­
cine and by learning how biological 
systems do these things. But because 
ofthe structure of the research com­
munity there is almost no relation­
ship between, in particular, the de­
tails of long-term objectives, and 
what's done in the laboratory today. 
The incentive structure is all wrong 
for it, and they don't have the neces­
sary conversations with each other 
to let these become real living con­
cerns in the research community. 
Furthermore, the longer-term devel­
opments look very non-biological. I 
think we'll find that molecular ma­
chine systems on the other side of 
this technology mountain that we're 
climbing will look about as much 
like present-day biological molecu­
lar-machine systems as passenger 
aircraft look like birds. 

And there are quite a number of 
similarities. In both cases there are 
transparent things in the front with 
some sort of an optical sensing pro­
cess going through them, there are 
some sort of foot-like structures on 
the bottom, there are wings and a 
tail, and both of them bum some­
thing with roughly the composition 
of a hydrocarbon, at least if it's a 
bird that's stored up some fat, and 
their aerodynamic principles are kind 
of similar. But no feathers, no 
muscle, size-scale, no flapping, et­
cetera. 

But I think that's about the right 
scale of difference. 

End of Part 1 
Look for Part II in 

Cryonics Magazine, 
3 rd Quarter 1998 
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I 

n Alternative Path to Immortality 
by Joseph Strout 

"\1: Jhen Robert Ettinger's land­
V V mark book The Prospect of 

Immortality was published in 1964 
[6], it was clear how a patient at 
death's door might be suspended; 
but it was quite unclear, at that time, 
how such a patient could possibly 
be revived. It was logical to believe 
that science would someday be up 
to the task, but without even a sketch 
of a solution in hand, few were able 
to believe it with conviction. The 
situation changed in 1986, when 
K.Eric Drexler's Engines of Creation 
[3] hit the shelves. A new technol­
ogy- nanotechnology -had been 
sketched out, which could plausibly 
be the solution to reviving a cryon­
ics patient. And with the more tech­
nical book Nanosystemsin 1992 [4], 
the sketch was filled in with bolder 
strokes and considerably more de­
tail. Since then, most cryonicists 
have come to assume that 
nanotechnology will be the means 
by which cryonics patients will even­
tually be revived; indeed, it is likely 
that many would never have made 
cryonics arrangements if not for the 

hope of nanotechnology. 
While nanotechnology is indeed 

a hopeful prospect for curing cryon­
ics patients, it is not the certain bet it 
is sometimes portrayed to be. While 
molecular machines of some form 
are inevitable, repair of widely dam­
aged cells by microscopic agents act­
ing locally may prove to be an ex­
tremely difficult problem- perhaps 
even insurmountable. Even if this 
pessimism ultimately proves un­
founded, it nonetheless causes doubt 
in the minds of some, perhaps pre­
venting them from believing that cry­
onics is really worthwhile. 

Fortunately, nanotechnology is 
not the only possible path out of the 
dewar. Over the last several years, a 
growing number of scientists have 
been considering methods by which 
a person's brain might be copied into 
a functionally equivalent artificial 
device. This process, which goes by 
various names but has most widely 
been called "mind uploading," would 
provide a means not only to revive 
cryonics patients, but also cure ag­
ing and disease, and enable human-

ity to quickly adapt to any environ­
ment - all without the need for any 
qualitative technological break­
throughs. 

Mind uploading is a new and 
very strange concept to most people, 
much like cryonics itself. In this ar­
ticle, I'll present the most plausible 
technical approach to the problem, 
and illustrate that only incremental 
improvements in existing technolo­
gies are required. A possible time­
table for these developments will be 
presented as well. Finally, since up­
loading raises old but very impor­
tant philosophical issues, I'll review 
past and current philosophy on the 
topic of personal identity, and at­
tempt to show that an uploaded per­
son really is the same person as the 
biological patient. 

The Technology 
of Uploading 

A number of methods of upload­
ing have been proposed. The most 
comforting proposals are gradual, de­
stroying the original brain as the new 
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Master's in Neuroscience from the University of California, San Diego, and is currently pursuing his 
Ph.D. in Neuroscience. He has been interested in artificial neural networks for many years, and has 
lately developed an interest in biologically realistic neural modeling. Computer programming has 
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one is created, with the patient kept 
conscious throughout the procedure 
[9]. The most convenient (but philo­
sophically disturbing, to some) pro­
posals do not damage the original 
brain at all, but scan it noninvasively. 
Unfortunately, neitherof these types 
of proposals appear to be possible. 
Keeping a brain conscious while re­
placing its parts is a valid philo­
sophical thought-experiment, but in 
practice, the difficulties involved 
with disassembling vasculature and 
neural connections while nonethe­
less maintaining normal activity -
or indeed, while simply trying to 
keep the brain from falling apart -
may be insurmountable. And the lin­
ear resolution of any noninvasive 
scanning technique is a function of 
the energy put into the system, and 
the distance of the optics from the 
subject; the energy needed to resolve 
neural structures 10 ern deep would 
cook the brain quite thoroughly. 

The most plausible means of up­
loading lies halfway between these 
two proposals. In this method, the 
frozen brain is sectioned, cut into 
microscopically thin slices, and each 
slice imaged individually. The data 
are then recombined in the computer, 
and used to configure a brain emula­
tor. This method, referred to as the 
cryoultrarnicrotorne technique, re­
quires no qualitative breakthroughs 
in technology; it uses only techniques 
which are already in use on a smaller 

scale (e.g., [12]). 
First, brain tissue must be ren­

dered immobile and rigid for sec­
tioning. Perfusion with cryo­
protectants and freezing is standard 
practice in neuroanatomy; indeed, it 
is the only way such fine sections 
can be made. As a fortunate coinci­
dence, this first step of the proce­
dure is identical to cryopreservation; 
in this sense, cryonics patients are 
partly uploaded already. 

Next, the brain must be cut into 
blocks of manageable size. This turns 
out to be the most challenging step, 
as the cuts must be made with mini­
mal loss of tissue at the section in­
terfaces. For this step, rnicrotech­
nology will be important; extremely 
sharp, active blades can part the ice 
cleanly and gently force the sections 
apart, without losing many microns 
of tissue in between. Alternatively, 
recent developments in excirner la­
sers [5] may lead to a new, cleaner 
way to section tissue. When the large 
sections have been made, they will 
be transferred to an automated 
cryoultrarnicrotorne, which makes 
the fme slices. These slices are so 
thin (probably in the range of 0.1 to 
10 microns, depending on the imag­
ing technique used), that they are 
currently manipulated with a single 
eyelash. Tiny machines will again 
be needed, this time to handle the 
tissue. The field of microscopic sen­
sors and effectors is known as 
rnicroelectrornechanical systems 
(MEMS) [11], and it will be a criti­
cal technology in uploading, as well 
as basic neuroscience research. 

Once the thin slices have been 
cut, they will be imaged. Here we 
need an imaging technology with 
resolution on the order of 10 nanom­
eters or better in at least two dimen­
sions, and preferably with compa­
rable resolution in the third dirnen-

sion. Transmission electron micros­
copy seems the most promising at 
this stage; it easily meets the resolu­
tion requirements in the plane of the 
slice, and current developments are 
improving resolution in depth as well 
[2]. However, P!Oxirnal probe tech­
nologies (such as atomic force mi­
croscopy) are still in their infancy, 
and show the potential to improve 
dramatically in the corning years 
[13]. It is possible that technology 
from this newer imaging family will 
ultimately prove superior for the job 
at hand. 

In either case, the tissue is im­
aged in high detail, resulting in an 
enormous data set picturing every 
synapse,vesicle, mitochondrion, and 
cell membrane in the brain. This im­
age data must be analyzed and re­
duced to symbolic form: mainly lists 
of neurons, synapses, and their prop­
erties. A large body of evidence sup­
ports the notion that long-term 
memory and other mental traits are 
stored in the form of gross physical 
changes in the brain, i.e. in the pat-

Transmission Electron 
Microscope 
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tern of synapses (e.g., [1]). Thus it 
will probably be sufficient to record 
only this gross level of detail. If it 
proves necessary to also record 
chemical states, gene activation 
states, and so on, then the problem 
becomes more difficult, but not dif­
ferent in kind; more complex imag­
ing techniques (such as electron mi­
croscope spectroscopy) would be 
used in this case. The end result is 
the same: a symbolic representation 
ofthat information in the brain which 
differentiates it from any other hu­
man brain. 

This data is then used to config­
ure a brain emulator, that is, an arti­
ficial device built specifically for the 
purpose of emulating a human brain. 
An emulator is a device that is func­
tionally equivalent to another device 
- in this case, the brain; though 
artificial, it would be far more simi­
lar to the brain than to any computer 
existing today. The emulator will 
embody everything that is known 
about human brains general; it will 
need only the pattern of a specific 

brain - that of the patient - to be 
complete. Note that this implies sig­
nificant improvements in our under­
standing of neuroscience at the low­
est level, though complete under­
standing of higher-order phenomena 
may not be necessary. The brain 
emulator is connected to (and prob­
ably contained in) an artificial body, 
built to mimic a biological body as 
closely as possible. Once configured, 
the new brain is activated, and the 
patient wakes up, ready to go about 
the business of living. 

Two points about this scenario 
are worth noting. First, and most 
important, large-scale nanotech­
nology is not necessary. Nanotech 
would be helpful at several points, 
but if it turns out that the necessary 
atomic precision is not attainable on 
large biological structures, all is not 
lost. Uploading can proceed with 
only microtechnology. Second, all 
the required technologies exist to­
day, though often in crude form. The 
needed improvements are largely 
ones of scale and automation. The 

size of the job is staggering by 
today's standards; but improvements 
rely mainly on computing power and 
microtechnology, both of which have 
been accelerating for years and show 
no sign of slowing down. 

As a result, uploading may be 
developed fairly soon, in the grand 
scale of things. Table 1 presents a 
plausible time line for the develop­
ment of mind uploading. We are very 
close to the first step (single-neuron 
uploads) already, and placing it at 
2005 is quite conservative. Similarly, 
the other steps have been given more 
time than they will probably require. 
It seems very reasonable to suppose 
that human-scale uploading will be 
developed sometime in the twenty­
first century. 

Personal Identity 

While the technological case for 
mind uploading is easy to see, many 
people find the philosophical issue 
more obtuse. The issue, in short, is 
this: is the upload really the same 

TABLE 1: POSSIBLE TIME LINE FOR MIND UPLOADING 

individual neurons 
(ernulation via 
rnorphological 

criteria) [1 neuron] 

2010 
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person as the original patient, or is it 
instead a new person, who happens 
to act, think, and feel just like the 
original? 

The chief difficulty here is that, 
as individuals and as a society, we 
have absolutely no experience with 
this situation. With a few rare ex­
ceptions - such as split-brain pa­
tients- personal identity has never 
been more than an academic issue; 
we can get along just fine identify­
ing persons with their bodies, and so 
we do just that, both legally and so­
cially. As a result, we have not de­
veloped an intuition for personal 
identity sophisticated enough to cope 
with the issues raised by mind up­
loading. 

Upon reflection, most people 
quickly realize that it's not really the 
body which is important to identity. 
You are pretty much the same per­
son after an amputation, or even an 
accident which renders you quad­
riplegic. Identical twins have very 
similar bodies, yet are different 
people; we can even imagine perfect 

twins, identical down to their very 
fingerprints, yet still different people, 
with different hopes, fears, skills, 
and limitations. This leads us to con­
sider that what really defines a per­
son is his mind: memories of all 
kinds, and personality traits, a view 
similar to that first espoused by 
Locke in the 1600s [8]. We can even 
imagine being disembodied alto­
gether, yet still being essentially the 
same person; indeed, this is quite 
similar to the notion of a "soul" 
which has pervaded our culture for 
thousands of years. A mental theory 
of personal identity can be stated 
more rigorously as follows: person 
A and person B are the same person 
to the extent that they have the same 
mental traits - memories, skills, 
personality, and so on. 

A careful reading ofthe last state­
ment may reveal a curious wording: 
we have the same person, not "if," 
but "to the extent that" they have the 
same mental structure. Such a minor 
difference in wording has powerful 
consequences. When we try to think 

logically, we are accustomed to us­
ing only Boolean logic, under which 
a proposition is either true or false. 
Applied to personal identity, that 
means a person either is or is not the 
same person; there can be no in be­
tween. Yet when we speak more ca­
sually, we use- grades of personal 
identity all the time, for example, 
"She's not quite the same person 
she was before the accident." Phi­
losophers of personal identity for 
centuries have become entangled in 
logical binds by restricting them­
selves to Boolean logic (e.g., [10]). 
Recently, however, an extension of 
Boolean logic has been formalized 
which allows one to deal with de­
grees. This fuzzy logic, as it is called, 
is the appropriate tool to apply to 
situations which are not black and 
white, but include shades of gray 
[7]. Personal identity is such a situa­
tion; mental traits change over time 
due to experience, and so two enti­
ties maybe more or less the same 
person, depending on the degree of 
difference. You are mostly the same 
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person you were yesterday, but you 
are only somewhat the same person 
as your five-year-old self. When a 
standard mental-traits theory of per­
sonal identity is extended through 
fuzzy logic, all logical binds disap­
pear. The theory is self-consistent, 
and also consistent with our every­
day experience. 

With this theory in hand, we are 
prepared to examine situations where 
our intuition fails us. To resume the 
point of this article, consider mind 
uploading. The artificial brain cre­
ated from the patient's biological one 
is functionally equivalent to the origi­
nal. Therefore, it will have all the 
same mental traits as the original 
patient, and since mental traits are 
the basis of personal identity, it re­
ally will be the same person as the 
patient, just as much as you are the 
same person in the morning as the 
person who went to sleep. The pa­
tient has survived the procedure, and 
need not mourn the loss of her pre­
vious, biological brain. 

But once a person is uploaded, it 
would be easy to make copies of her 
brain pattern. What are we to think 
about these copies? Since each one 
has the same mental structure as the 
original patient, each and every one 
really is the same person as the origi­
nal. And by the same token, they are 
all the same person as each other. 
But as they have separate experi­
ences, they will gradually become 
less the same person, and become 
mostly different people.This strikes 
many of us as very strange, which is 
not surprising - in all of history, it 
has never been possible to duplicate 
a person. But it soon will be pos­
sible, and while it seems odd, it is 
not a logical problem. 

Conclusion 

Mind uploading is philosophi­
cally sound; by the simplest and most 
logical theory of personal identity 
available, uploading preserves per­
sonal identity and constitutes sur­
vival. It also appears to be techno­
logically feasible, in that the instru­
ments and techniques needed are 
only obvious extensions of ones al­
ready in use today. 

Nanotechnology may provide the 
means to repair and resuscitate a fro­
zen, biological brain. But if it does 
not, or if it turns out to take much 
longer to develop, then uploading 
provides an alternative. Both ap­
proaches should be investigated and 
considered by cryonicists, for sev­
eral reasons. First, it may aid in re­
cruiting; listeners skeptical of one 
approach may be more receptive to 
the other. The argument of upload­
ing is especially powerful on the is­
sue of neurosuspension, since no 
headless cloning or nerve-joining are 
required. Second, we should prepare 
ourselves for the possibility that we 
may wake up in an artificial body, 
rather than a biological one. 
Thoughtful consideration now may 
ease your adjustment period in the 
future. 

Finally, mind uploading will be 
one of those society-changing tech­
nologies, like fire, agriculture, and 
nanotechnology. Considering the 
magnitude of its effects, its develop­
ment is just around the comer. If we 
begin collectively thinking about it 
and discussing it now, perhaps we 
will be ready when it arrives. 
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Tape Transcript: 

'' 
transcribed by Brian Shock 

Male Interviewer: What is in this large 
case down here? 

Cummings: This is a dry ice box. 

Male Interviewer: Is there anybody in 
there? 

Cummings: Yes, there's a woman in 
there. Dry ice is the second stage, after 
perfusion, after wet ice. 

Male Interviewer: How old 1s the 
woman in this case? 

Cummings: How old? Sixty. 

Female Interviewer: And what did she 
die of? 

Cummings: A conglomeration of dis­
eases. We don't really know ... ex­
actly. I'm afraid I can't mention her 

name because we don't have permis­
sion from her family. 

Male Interviewer: Dry ice. 

Cummings: You should hear the sound 
of dry ice as it hits aluminum. The 
stretchers are aluminum. My father and 
the other man were put on stretchers. 
You can see that in the photograph there. 
When I was at this stage, the film shows 
him going from this stage in the dry ice 
box into the capsule. Before they could 
put him on the stretcher, they first had 
to cool the stretcher. Otherwise it would 
be like putting your hand on a frying 
pan. [They] had to bring the stretcher 
to dry-ice temperature, and it was done 
simply by placing blocks of dry ice on 
the stretcher. That makes the weirdest 
sound imaginable. 

(Noise of more foil being unwrapped.) 

That actually was her skin tone at 
death - she was quite ill. 

Male Interviewer: She appeared to 
have been greatly ill at death? 

Cummings: Yes, she was. 

Female Interviewer: Was this woman 
frozen immediately after death? 

Cummings: There was delay. Some of 
the initial stages were done where she 
died. We did not start perfusion until, I 
think, ten hours after clinical death. 

Again it's all relative. It's all com­
parative. No one can say how long is 
too long, because what is irreparable 
damage today will not be irreparable 
damage ten years from now or twenty 
years from now, a thousand years from 
now. 
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Male Interviewer: How cold is it, or 
should it be, in this case? 

Cummings: -79 degrees Centigrade. 
The temperature of dry ice. 

Male Interviewer: And how long will 
she remain in this before she goes into 
liquid nitrogen? 

Cummings: There's no point really in 
remaining in this stage after your body 
has reached this temperature. When she 
first went in this box (I helped in the 
final perfusion stages here and in the 
ice stages) I believe her temperature 
was -54 degreees. It took four days [to 
reach that temperature] just from the 
presence of dry ice. Dry ice at that point 
was eaten up at quite a fast rate because 
her body was warmer. Of course it stays 
a lot longer in this insulated dry-ice 
box. But it took about four days for her 
to get down to -79 degrees Centigrade. 
Actually, once you're at that tempera­
ture, there's no point to keep you there. 
You could conceivably go directly into 
a capsule, but. .. we're waiting for a 
final decision from the family. 

Male Interviewer: Why not store at 
this temperature then? Why go into a 
capsule at all? 

Cumming: Well, at this temperature 
some biological action does take place. 
It is slow, but it does take place. 

Male Interviewer: You mentioned ear­
lier someone in New Jersey ... ? 

Cummings: The man, originally had 
his. . . we were the organization who 
froze his wife, got him the capsule, had 
the capsule built for him. He was origi­
nally with us, but he decided to try it on 
his own, actually maintain the thing on 
his own. Naturally, you know, people 
are free to do that if they so desire. 
Seems a little insane, but to each his 
own. If you want to put one in your 
living room and have it as a center-

piece, okay. But he has a hole in the 
ground in New Jersey, presumably. I 
say presumably because no one is al­
lowed to see inside. But presumably he 
has a capsule similar to this with his 
wife in it. He could have just a hole 
filled up with concrete. We do not know. 

We had his capsule made for him. 
We don't make them, of course. We 
hire the, actually the largest manufac­
turer of cryogenic equipment in the, in 
the whole country to make these things 
for us. And this man specified that there 
would only be room for one in that 
particular capsule because he didn't 
want anyone in there with his wife, even 
though they're back to back and, you 
know, she's dead. 

No one was in there with his wife. 
The way the capsule is set up now 
there's no room for him in there. 
(Laughs) So, he doesn't know that­
he probably thinks he can squeeze in, 
but, I don't know. 

[Nick DeBlasio, a New Jersey police 
officer, had his wife Ann frozen. Bob 
Nelson from Cryonics Society of Cali­
fornia convinced DeBlasio that he, 
DeBlasio, could maintain his wife just 
as easily as CSNY. Ann and her cap­
sule were kept in a New Jersey cem­
etery, in an underground vault. (1) Un­
fortunately, the fill valve on the dewar 
had been welded improperly, and so a 
great deal of heat was lost through this 
point. Ice formed around the valve, and 
had to be chipped away for each fill 
(usually by hitting it with a ball peen 
hammer). Eventually this abuse de­
stroyed the valve, so that the dewar 
could no longer be filled. A few years 
later, 1980, Mike Darwin heard about 
this abandoned dewar and went out to 
recover it. Wearing breathing gear, he 
removed Ann DeBlasio's decayed re­
mains by hand. Darwin also reported 
that another person had been kept in 
this dewar at the same time, but he did 
not report her identity. (2) -BRS] 

(More "Forbidden Planet"-style sound 
effects) 
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Female Interviewer: There's specula­
tion, since no one knows where the 
grave of Walt Disney is, and since he 
did express wishes to be frozen, that he 
is frozen. 

Cummings: ~gain, this is a coinci­
dence. When I was doing the David 
Frost show, one ofthe stage hands that 
I got to talking to before going on, hap­
pened to have worked for Walt Disney 
at the time of his death. And as soon as 
he knew I was going to be on the show, 
"Oh, I know all about that freezing 
thing, 'cause I worked for Walt Disney, 
and he's frozen out there, 'cause I was 
out there and I know!" Now this man 
worked for Disney at the time of his 
death, and you could not shake him 
from the idea that Walt Disney was not 
frozen. He says, "Walt Disney is fro­
zen, I know it, and now Roy Disney is 
frozen out there with him!" But. .. we 
haven't seen anything, we don't know 
anything about it. He certainly had the 
money to do it if he wanted to do it, 
privately, on his own. But, again, we 
know ... don't know one way or the 
other. 

[In fact, we do know that Walt Disney 
was cremated, and that his ashes were 
interred in the family vault at Forest 
Lawn Cemetery in Los Angeles. (3) 
The confusion seems to have arisen be­
cause Disney's death occurred on the 
same day that Bob Nelson held a press 
conference to announce the founding 
of the Cryonics Society of California. 
(4) And incidentally, as far as I know, 
Roy Disney is alive to this day. He 
certainly was not dead in 1973. -BRS] 

(Rustling sounds) 

Male Interviewer: It's like a big freezer 
chest, with styrofoam inside it. 

Cummings: When I first saw this thing, 
I had absolutely no experience with 
death, before my father died. In other 
words, I really, aside from the movies 



and book, I had no idea what a coffin 
was supposed to look like, what a dead 
body was supposed to look like. 

Female Interviewer: Really? 

Cummings: I never actually saw one. 
And when I first saw my father, it was 
in, in this box, as a matter of fact. And 
when I first saw this box, it sort of 
reminded me of a hope chest. And I 
guess in the very broadest sense you 
could call it exactly that. 

Henderson: Frankly, at the present mo­
ment, the state of the art of freezing 
biological material is a product of the 
cattle industry. Because they made a 
lot of money. It's the basis ofthe cattle 
industry nowadays, because you save 
so much money by not having to ship 
the bull around. Now, it's starting with 
the blood. . . I would say that blood 
freezing, sperm freezing, blood freez­
ing, that that's, that's the, the, that's 
what developed the technology of freez­
ing biological materials. Now I know 
that a few researchers here or there - I 
say a few, I say probably three or four 
- that are devoting full time to at­
tempting to find ways to freeze organs, 
because ever since this organ transplant 
thing came along, the, the, the whole 
problem has been donors, and if you 
should freeze them, and store them, you 
know, on a rack or in a parts house 
somewhere, it would make it a lot easier. 
But as far as any real massive research, 
even in the area of freezing organs - it 
simply isn't happening. 

Cummings: Actually, freezing people, 
the whole idea of preserving and bring­
ing back, is only one part of a whole 
program we'd like to develop, called 
the whole Life Extension Sciences. This 
is just one. Now the main idea, the 
main objective, is to increase lifespan. 
Bring about - not immortality, that 
sounds a little bit far fetched - but in, 
in, almost indefinitely extended 
lifespan. Let's say "greatly" extended 
lifespan. 

I think this is not for anyone with 
deep religious convictions. I frankly do 
not have any. Neither does my mother. 
Most of the people connected with this 
don't. A book was written, "Why Call 
Them Back From Heaven?" Why in­
deed? If you believe they're there, natu­
rally you want them to stay there. So ... 
this. . . on other programs I was asked 
these questions, where people were al­
ways, were permitted to calling tele­
phone questions in, and I was usually 
asked that question by someone. Usu­
ally a vituperative little lady who called 
in and said, "This young lady appar­
ently has no religious convictions and I 
feel I'm going to be in Heaven and I 
wouldn't want this." And instead of try­
ing to argue with her when there really 
is no argument, I agree with her and 
say, "Yes, you're perfectly right, 
ma'am, I admire you for your deep re­
ligious convictions and this would not 
be for you." And there's usually si­
lence on the other end. There are people 
who ... there's, one person, who said 
he was a Roman Catholic and had his 
wife put into a capsule similar to this, 
and he had a Roman Catholic priest 
come and consecrate the capsule. 
Frankly, I think that is ... I don't know 
what you'd call it -hedging your bets, 
possibly? But, I really do not think you 
can reconcile the two. My major feel­
ing is that death is for the living. I feel 
that when you're dead, you're out of it, 
and (sorry about that, Dad) it's up to 
those left behind, very frankly, to some­
how deal with the loss. Now I was very 
close to my father, and when he went, 
you know, it was like the world crashed 
in on me. And I had to find some way 
to go on with my own normal life, to 
not be completely decimated by the loss. 
Now this for me was the way. I'm not 
saying it's the way for everyone. 

Many people want, want their bod­
ies preserved. They have it written in 
their wills, and they go into these huge 
mausoleums for ten, twenty, thirty thou­
sand dollars, thinking it's going to give 
you preservation ofthe body but it does 
not. That's why we seal you up in the 

walls of the mausoleum - because it 
doesn't give preservation. Now taken 
in light of that, this is the ... about the 
cheapest mausoleum you can get. It runs 
about, about ten thousand dollars. That, 
that's for the initial cost, and approxi­
mately a thousand dollars a year for 
maintenance. The main maintenance 
cost is simply the cost of liquid nitro­
gen, which is going up all the time. It 
costs approximately, you know, well, it 
costs exactly S 106 a month, for, for 
liquid nitrogen alone. And that's not 
counting all the expenses that we have 
maintaining the facility. Not taking 
wildcat inflation in, in mind, if this 
would become more widespread, if 
more people would take up the idea, 
naturally costs would go down. 

We've had several requests of 
people with terminal illnesses, almost 
begging that the freezing process could 
be started on them, thinking it would 
give them a better chance, it would give 
them a slight edge, and of course it 
would. But as the laws stand now, it's 
against the law, because it would, we 
would, in effect, be committing mur­
der, the freezing process would be mur­
der. But I've been reading and hearing 
quite a bit about the euthanasia laws, 
and quite a few people, and the right to 
die laws that have been promulgated 
all around. . . now if that would actu­
ally come through, an extension of that 
could easily be applied to us and would 
probably be of great benefit to a lot of 
people who want this service. 

The main point is, regardless of 
what the damage is right now, very 
frankly, the freezing process has been 
- and the perfusion process, which is 
even more important - has been quite 
crude, up to this point. My father being 
one of the first was ... was perfused in 
one of the crudest ways possible. But 
still and all, that does not really depress 
me or deter me that much, because think 
of the alternatives. There are no alter­
natives, as far as I'm concerned. I mean, 
even if he's never brought back, he is 
no more dead in this capsule, no more 
or less dead in this capsule, possibly 
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slightly less dead, than he would be in 
the ground. So there is nothing lost. In 
other words, there is everything to gain, 
absolutely nothing to lose, assuming 
you have no moral objection. Of course, 
if you do, stay away from us. But, there 
is nothing really to lose. 

Isaac Asimov, 1972, Lunacon: I was 
thinking about when I was listening to 
the question of freezing ... how lobbies 
manage to produce law. Well, it seems 
to me that if people are frozen, there 
will be a large lobby of non-frozen 
people who will be anxious to keep 
them frozen ... (Chuckles from the 
audience) and prevent them from hav­
ing any control of anything while they 
are frozen. In short, we will want to 
avoid the dead hand. The world is for 
the living, not for the frozen. So that, in 
general, I suspect, that we'll have laws 
that say as soon as the person is frozen 
by his own volition, he has no more 
rights than a dead person, and if any­
thing happens to him, there is no, noth­
ing that can be done to compensate him, 
because he's already dead. 

On the other hand, if we think of 
people being frozen at the point of death, 
when they have a mortal illness, when 
they are dying of old age, and the idea 
is to put them under until such time as 
medicine can cure whatever it is that's 
bothering them, in which case they'll 
be brought back to life and rejuevenated, 
then obviously we don't have to worry 
about anything happening to them. Let 
us say a steamroller happens to go over 
them, right through the freezing bank, 
picks out their body, goes over them, 
makes them flat. Then they just freeze 
them even longer, until medicine can 
cure steamroller. .. (Applause from the 
audience.) 

And frankly, I sympathize with that. 
While I recognize the fact that my fro­
zen body, if it's ever frozen, is of value, 
I don't see the result of the value of 
billions and billions of bodies. I say, 
make room for new people. 

[Isaac Asimov died in 1993, and of 

course was not frozen. Do you feel like 
there's all that much more room in the 
world? -BRS] 

Saul Kent: If you ask any demogra­
pher, I think he'll explain it further, 
perhaps better than I can. But the fact 
of the matter is that if you extend 
people's lives for quite a long period, 
for twenty, fifty, a hundred, a thousand 
years or so, and if you do this to a large 
number of people, it basically has very 
little effect on the population, unless 
one of two things happens: either you 
extend the period of fertility, or in fact 
you never die, which I doubt it's going 
to happen, although I would like to be 
the first never to die. But the fact is, 
when we talk about immortality, we 
don't talk about living forever. We talk 
mainly about not dying at a specific 
time and not dying at a progressive rate. 
Not being subject to an inevitable de­
cline in vitality whereby you have to 
die at a certain point. 

Now, if you have life extension, 
the crucial issue still remains, how many 
children each couple is producing? And 
if this simply remains at the replace­
ment level, which is 2.1 for each couple 
at this point, you're not going to have a 
significant change in population by ex­
tending life. People will die; the curve 
will just extend, just extend a little bit 
longer, that's all. 

Now, secondly, the fact, the pri­
mary fact that we have had what's been 
called a "population explosion" and, in 
fact, has only been an explosion in cer­
tain countries. It hasn't been in others. 
But the reason for this is primarily meth­
ods of modern medicine which, par­
ticularly relating to infant mortality, 
have reduced the death rate consider­
ably throughout the world. And in the 
countries for which the death rate has 
been reduced without a concomitant re­
duction in the birth rate, you have had a 
population explosion. Now, this is the 
reason: we've never had the problem; 
throughout most of history, the popula­
tion growth rise was on the order of 
0.002 percent. We had a stable popula-
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tion. Why? We had a very high birth 
rate, we had a very high death rate. 
Naturally I don't think anybody, I hope, 
anybody, would, would suggest that we 
should have let people die, certainly in 
infancy or at any other point, simply 
because we were going to avoid a popu­
lation problem. _ 

The same is true with cryonics. The 
same is true with life extension. You 
do not deny an individual a chance to 
live simply because of a social prob­
lem. You handle a social problem within 
the system, in a more rational manner. 

Isaac Asimov: I don't think there's any 
law now to keep a person from living 
as long as he can. And this would be, it 
would be an unpopular law to. . . So 
that, on the whole, if we have life ex­
tension mechanisms where a person is 
alive and conscious at all times, I don't 
see that that'll be stopped in the future. 

Henderson: We were naive. We 
thought all these big companies would 
see what a wonderful idea this was, and 
would of course have plans (laughs) for 
storage facilities and making this avail­
able to the public. That didn't happen 
at all. What happened finally was that 
one of these people in California who 
had made preparations and had put up 
the money, died. This is again what I 
stressed before - at that point, as far 
as that individual was concerned, you 
were either going to freeze him with 
what you've got on hand, or he's going 
to rot. That's exactly what happened. 
They froze him, not because anybody 
wanted to get involved in freezing bod­
ies, but because of even more of us put 
in a put-up-or-shut-up position. 

Cummings: We recommend taking out 
a $30,000 life insurance policy to, made 
out to the society. Now that would be 
used, $10,000 would be used for the 
initial freezing costs and the rest of it 
put into a, a trust fund. And that trust 
fund, the provisions of that would be, 
would provide for perpetual care and it 
would be written into that for revival, if 



and when the time ever comes. 

[Currently the Alcor Foundation re­
quires minimum funding of $120,000 
for whole body suspension, CryoCare 
Foundation requires Sl25,000, and Cry­
onics Institute maintains its rates at 
$28,000. --BRS] 

No time limit could ever be speci­
fied. That in fact is written into our 
contract. You can read the standard con­
tract. You ... it. .. it says, you know, 
before you sign on the dotted line, you 
know it's experimental and there are 
no guarantees implicit in the thing. But 
again, that would, the question of your 
being brought back would depend on 
what society is like at the time technol­
ogy of that advanced degree has 
evolved. 

Not to sound to flippant about it, 
but "you pays your money and you takes 
your chances." But to be more specific, 
there really are no guarantees. Now let's 
say that the technology to bring you 
back comes into existence in four hun­
dred years, five hundred years. Let's 
say it's someone cares enough to bring 
you back. Someone once asked me, 
"What happens if the person is brought 
back, if your father is brought back, 
and he finds himself in a world where 
cannibalism is rampant, and they eat 
him as he just -?" And I said, I'd 
much rather he be a frozen dinner for 
humans of the future than a dish for the 
worms today. 

It's been shown countless times 
again that people would rather live un­
der the most ghastly situations than die. 
People don't commit suicide. They get 
along. They adjust. This Japanese sol­
dier who thought the war was still go­
ing on until about - the Second World 
War, that is- until about three months 
ago. They found him in a tree, and 
brought him down. Two months later 
he was married and, you know, getting 
along swell. The ultimate question is if, 
if a person is brought back, he is a 
thinking individual and he does not like 
the situation, he can always commit 

suicide. 

(Still more electronic sound effects) 

Richard Gelman, 1972, Lunacon: As 
soon as you are frozen, you are legally 
dead. And all the consequences may 
occur. Now, then you certainly have 
the problem of the estate in perpetuity. 
When you are unfrozen, you are a new 
person, with a new set of legal rights. 
So this way, for instance, let's say, a 
man is frozen, he is legally dead, his 
wife is free to remarry. At the time, you 
know, ten years later, that he is unfro­
zen, he is no longer married, and he 
may marry anew and there is, there is 
no bigamy committed. 

This is going to take a number of 
years to work out, and it will be worked 
out on either ( 1) who has the most at 
stake and can push it through, or (2) 
what makes the most sense for the most 
people. Definitely we will get a defini­
tion of death. They're going to skirt 
this as long as possible the same way 
they have skirted the definition of how 
high up is space. 

Henderson: The British medical 
dictionary's definition of death is that 
situation, that state, from which the 
present state of the medical art cannot 
revive you. So, even death itself is de­
fined in terms of the present level of 
medical technology. So as technology 
changes, the definitions - everything 
- has to change. This whole question 
of when a person's dead, I know that 
there've been all kinds of arguments. 
It's been brought to a head by the do­
nors for the organs ... as to just when a 
person is dead. Now in the past, if some­
body stopped breathing and their heart 
stopped beating and you couldn't re­
vive them then they were considered 
dead. That was it. And they were dead. 
Now of course they can be resuscitated 
in many cases. So, they weren't so dead. 
Now, you could keep extending it, and 
undoubtedly it will to be extended, un­
til you have a situation where if a man 
is not physically destroyed, vaporized, 

you will always be able to revive him. 
So death becomes almost the time when 
the doctor wants to give up, when he 
wants to tum the switch off on you. 
This is exactly what's led to the right­
to-death laws and the euthanasia thing, 
because you are already approaching a 
point where you c_an extend, if you were 
to spend the money and time, you could 
extend an individual's life in the sense 
of heart beat and respiration almost in­
definitely. 

Saul Kent: I've seen certain conse­
quences of death, and I'm not happy 
about them at all. And I certainly do 
fear death. It has been said by many 
people, the apologists for death, that if 
a person lives a full life, he doesn't fear 
death, and it's the people who haven't 
lived a full life who do. And this seems 
to me just the opposite. If one has lived 
a full life, then one, it seems to me, 
should be exceptionally, exceedingly re­
luctant to give up on this life. I think in 
very many cases people who have not 
lived very well are the kind of people 
who commit suicide. 

Immortality, the idea of achieving 
immortality, the idea of achieving con­
trol over reproduction, the idea of 
achieving control over energy sources, 
the idea of going to other planets -
every one of these go in a specific di­
rection and that is a matter of gaining 
control over one's life and one's activi­
ties to a degree far beyond that which 
has been possible in the past. We are 
moving into areas that have been 
thought of as the province of the gods 
in the past, and I think we're evolving .. 
. I happen to think we're evolving quite 
rapidly into a creature that will not re­
ally be human at all. I think a hundred 
years from now, the people that are 
alive will look back on the people that 
are alive now as a different species. 

Cummings: The only interest has been 
to provide grants to freeze, quote, soon 
to be extinct animals, unquote. As soon 
as you mention humans, interest dies. 
But I sort of mention, well, you know, 
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Man is a soon to be extinct animal, 
maybe we could squeeze in under the 
wire, but no one seems to agree with 
me. 

Henderson: Our cryonics society was 
started out to try to get people inter­
ested enough so that they would de­
mand some real massive research on 
this big problem everybody has. An 
awful lot of research is done on all 
kinds of things. Most of them don't 
affect anybody's real personal problem, 
and this is everbody's biggest personal 
problem, is the fact that you're going to 
grow old, and suffer, and die. And you 
put it out of your mind, and you know, 
they could, they make enough on cos­
metics trying to cover up the wrinkles 
each year that I'm sure if it was spent... 
you could get rid of wrinkles in the first 
place. So, that's all I have to say on the 
whole subject, is that everybody faces 
this problem, and if anybody wants a 
real shock, they ought to tour the can­
cer wards, the terminal wards of the 
hospitals, and see really what they're, 
what they're facing, and not too far 
away. I mean, you know, for most 
people it's only thirty, forty years away. 
So, I know it's very depressing but un­
less something's done about it, that's 
exactly what's going to happen. 

Kent: We're talking about increasing 
the quality of life in as many ways as 
possible, genetically and environmen­
tally. And I think that one of the real 

I 

problems, one of the reasons we're in 
the mess we're in, in many ways, is 
because in the past people have known 
and were certain that they were going 
to die, and they took upon themselves 
certain actions that had disastrous con­
sequences in the future, simply because 
they didn't consider themselves as part 
of that future. And I think if you have 
people who have longer lives and have 
no definite limit on their time span and 
life span, they probably will be more 
willing to take a long-range view. 

Cummings: Only Bill Graham knows 

for sure what the future holds. I frankly 
do not, and I would not presume to say 
how far technology will or will not 
progress. True, in thirty years we could 
be living in caves again, but then again, 
in thirty years these people could be 
perfectly normal again. Who is to say? 
Again, thirty years ago if anyone had 
said, "I'm going to be able to watch 
someone walking on the moon on a 
little black box in my living room," 
they would've taken the guy out and 
locked him up. You know, chained him 
to the wall, like a mad dog. In two 
hundred years if he'd said the same 
thing, he would've been burned as a, as 
a warlock. The only reason I bring that 
up is that something so completely im­
possible, so completely fantastic one 
day, can be considered completely mun­
dane the next. 

Henderson: I've had people say, "Well, 
all my friends and relatives will be 
dead." And the next man says, "Won­
derful!" 

Kent: It's really even wrong to say the 
chances are slim. The chances are un­
lmown. 

When people ask for guarantees, I 
just guarantee them that if they die and 
they're not frozen then they won't be 
back. 

(Background music: "When You Wish 
Upon A Star," from the Disney film 
"Pinocchio.") 

(This program was produced by Jan 
McNeedo, with technical production by 
David Rapkin, and musical direction 
by James Ursay.) 

[ Gmian Cummings (nee Beverly 
Greenberg) died in November, 1973 and 
was not frozen, due to lack of funding 
and insufficient paperwork. She was 
found dead in the CryoSpan facility, 
apparently from carbon monoxide poi­
soning. (For more about the life and 
tragic death of Gillian Cummings/ 
Beverly Greenberg, see Mike Perry's 
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column "For the Record" in this issue.) 
After CSNY effectively folded soon 

after Cummings' death - losing all of 
its patients - Saul Kent and Curtis 
Henderson joined the Alcor Founda­
tion. Kent went on to write "The Life 
Extension Revolution," and became a 
millionaire throl}gh sales of vitamins 
and otherdieta1y supplements. In 1993, 
Saul Kent and a handful of other A1cor 
members decided to start their own cry­
onics organization, OyoCare. Not co­
incidentally, they named their storage 
company "CryoSpan," in honor of the 
original CSNY group. -BRS] 

Sources: 

1) Cryonics Reports (newsletter of the 
Cryonics Society of New York), Vol. 
4, No. 9-10, Sep.-Oct. 1969. 

2) Cryonics, #8, Mar. 1981. 

3) Poundstone, William, Big Secrets, 
Boston: Houghton Mifflin, 1986. 

4) Nelson, Robert, Stanley, Sandra, We 
Froze the First Man, New York: Dell 
Publishing, 1968. 

5) Personal conversations with Stephen 
W. Bridge and R. Michael Perry. 
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Sometime ago, I began to notice a 
cross (no pun intended) between 

surprise and intrigue on the part of many 
cryonicists at the thought of anyone be­
ing both a practicing Christian and 
cryonicist, sort of ... well ... like me. 

Evangelical Christian and Cryonicist 

The order here is important. You 
see I was a Christian before I became a 
cryonicist and I'll be one long after ... 

In 1968, I was an 18-year-old work­
ing in a bookstore when I stumbled 
across Robert Ettinger's book The Pros­
pect of Immortality. I read it and I was 
immediately sold on the irrefutable logic 
of the arguments presented. Initially, 
this had nothing to do with my being a 
Christian, I just sought the chance ei­
ther to live longer or perhaps to have an 
opportunity to live again sometime in 
the future. 

Soon afterward I began sharing my 
newfound ideas, and ran straight into 
other people's "brick walls" of logic. 
Of course, over the years I've refined 
my "pro-life" position regarding cry­
onics in discussions and arguments with 
the skeptics that surround me. (If cry­
onics is not the ultimate pro-life posi­
tion, I don't know what is!) Interest­
ingly, I have not found too much differ­
ence in the arguments against cryonics 
from Christians and non-Christians 
alike. 

We are all quite familiar with the 
tired and sorry platitudes regarding why 
we shouldn't be involved with cryon­
ics. For instance, the world tells us that, 
"When your time is up, your time is 
up." 

To this, I would expect that a 
cryonicist would say, "I agree. It's just 
that I don't necessarily think my time is 

a 
by Michel Laprade 

up. I want to take every possible action 
to extend my time even with the tempo­
rary interruption of death as we know it 
today." 

The Christian might also say some­
thing like, "The Lord decides when to 
call me home. I'm not going to try to 
thwart his plan for me". 

As a Christian cryonicist I would 
answer, "I agree! If the Lord is calling 
me home now, then there is nothing I 
can do that's going to make any differ­
ence and I'll be happy to go. On the 
other hand, the Lord helps them who 
help themselves. I choose to take every 
reasonable action (even if somewhat 
extraordinary by conventional stan­
dards) to live." 

To me, there is a very short psycho­
logical step between a potential cryonic 
suspension patient and an accident vic­
tim who is asked by the ambulance at­
tendant if he wants "extraordinary 
means" taken to allow his survival. 
Christians and non-Christians alike 
seem to agree that they wouldn't send 
the ambulance packing and simply ac­
cept their "fate." I don't think I am 
trying to circumvent God's plan by ask­
ing to be suspended any more than I am 
by accepting conventional medicine. 

Granted, cryonics is a stretch by 
anyone's reckoning. But frankly, I am 
surprised that Christians, who have the 
faith to believe in our Heavenly Father's 
spectacular eternal promises to us, lack 
the faith required to accept the possibil­
ity of His granting us this amazing but 
(relatively speaking) insignificant 
achievement called cryonics. 

I have been asked to reconcile my 
faith with my cryonics beliefs. But what 
are the issues? I have yet to hear any 
reasonable, spiritually based objection 
as to why anyone should not be sus-

pended. The reasons given for refusing 
cryonics are invariably personal: "I 
don't want to," "I've lived once, that's 
enough," or "I don't want to come back 
old and not know anyone." 

The closest I have heard to a com­
prehensible answer is when someone 
says, "I don't want to delay my 'going 
home."' or "I want to be with my Heav­
enly Father." As a Christian, I can re­
late to these sentiments. However, if 
we return to the ambulance discussion, 
invariably my brothers and sisters are 
- once again - very anxious to Jive! 

Personally, I feel that ifl were sus­
pended, revived, and lived a thousand 
years only to repeat the process a hun­
dred times, this would be but an instant 
in eternity's time frame. Our Heavenly 
Father gave us a strong will to live. I 
don't think he would begrudge us for 
using our God-given abilities and tal­
ents to accomplish this. 

Rather than focusing on the pos­
sible reasons why I shouldn't be sus­
pended, I choose to focus on the rea­
sons I should. I have found plenty. I 
feel that as a Christian, I have a respon­
sibility to be suspended. I believe that 
the Lord breathed life into me not in­
tending for me to "check out" the first 
chance I got. I believe that my purpose 
is to be a witness for him; common 
sense dictates that to do this, I have to 
be here. I am saddened by the reported 
number of cryonicists who are atheists. 
Perhaps our Father is intending to use 
me to reach them by having us spend a 
thousand years together in a dewar. 
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Jordan Sparks 

Age: 27 

Date joined Alcor: A couple of years ago. 

Hometown: Salem, Oregon 

Profession: Dentist after one more year of school. I really enjoy my work and wouldn't dream 
of doing anything else. In dentistry, I get to be a surgeon, a mechanical engineer, and an art­
ist. 

Military: Army for three years as a Russian Linguist. Stationed mostly in Monterey, CA 8e 
Frankfurt, Germany. Spent some time in Texas, Missouri, and Massachusetts. 

Marital status: Single 

Residence: A medical co-op with 18 other students. I'm the house manager, which means I get 
to fix things that break down. 

Height: 5' 10.5 11 

Weight: 115 lbs. I'm on a calorie restricted diet as detailed in "The 120-Year Diet" [1]. Be­
sides being thin, I'm sensitive to cold and like to wear thermals most of the time. My family 
worries about me constantly, but they know I've got my head on straight, so they try to accom­
modate me. 

Favorite book: "How to Win Friends and Influence People" [2]. A great book that desperately 
needs a new title. 

Favorite movie: "Highlander," which deals a lot with immortality. 

Make of car you drive: White Volvo stationwagon. Yes, even the color is a safety factor. 

Political views: I'd like to see more freedom in the world. I feel this is best achieved by in­
creased privatization, and much less government spending. Government should set the rules, 
but private companies should provide the goods and services. 

Religion: None 
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Personal philosophy: Do unto others ... 

Short-term goal: Start a dental office :in Salem, Oregon, and get 
out of debt. 

Long-term goal: Start a family, and have plenty of free time to 
enjoy with them. 

Long-term goal after reanimation: Upgrade my body to be more 
durable, resilient, adaptable, and precise. 

Quality you appreciate most in others: The ability to listen and be 
sensitive. 

Favorite leisure activities: Read:ing, picnics, small outdoor concerts, 
movies, family get-togethers, plays, pubs, walks. 

Happiest memory: Rid:ing my motorcycle :in Monterey. This was back when I still thought I was 
:in v:incible. 

Secret ambition I fantasy: To raise a clone as my son. I could really learn a lot about myself, but 
it would also be selfish to deny him a mother. Unless I can f:ind an :incredible woman will:ing to 
help me raise him as her own, or until significant technological changes take place to enhance 
human :interaction, it will probably rema:in a fantasy. 

Personal strengths: I always th:ink about the future and enjoy delay:ing gratification to live bet­
ter. I think about backup plans and cont:ingencies for everyth:ing. 

Personal weaknesses: Skepticism, which isn't :in itself so bad, except that I f:ind myself argu:ing 
more than I'd like. 

First became interested in cryonics: When I realized I could afford it (I pay $8.00 per year for 
term life :insurance). 

Most important physical items you believe should be saved before cryopreservation: Digitized copies of 
all my photos as well as all the photos that my friends have. 

Most effective thing you do to promote your own longevity (other than being an Alcor member): Hope­
fully, I'll be able to squeeze another 20 or 30 years out of my lifespan with calorie restriction. 
I also avoid drugs and too much alcohol which are responsible for most traumatic :injuries. 

Least: Subject:ing myself to stress. 

Why are you a cryonicist: I want to keep liv:ing, grow:ing, and learning. 

[1] Roy L. Walford, M.D., "The 120 Year Diet, How to Double Your Vital 
Years," 1986, Simon and Schuster, New York, New York. 

[2] Dale Carnegie, 11 How to W:in Friends and Influence People, 11 copywrite 
1936, Simon 8e Schuster. 
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By this time a substantial number of 
cryonicists have contributed to the 

Prometheus Project, which aims to work 
out how to cryopreserve brains reversibly 
in 10 years. My own feeling about 
Prometheus is that, looking only at the sci­
ence involved, it might well have begun 
years ago. But now, finally, some real work 
looks like it will begin on the central issue 
involved in cryonics: our survival through 
the low temperatures needed for long-term 
preservation. 

However, for some time now there has 
been another strain of thought within cry­
onics. The basic idea of its advocates is that 
nanotechnology will provide, someday, a 
solution even for those frozen with our cur­
rent primitive methods. If nanotechnology 
includes all the different methods we use 
now and may use in the future to manipu­
late matter on molecular scales, I would 
certainly agree. Biochemistry and biotech­
nology now provide the most important in­
stance of nanotechnology, but other kinds 
of chemistry ( supramolecular chemistry, for 
instance) and other ideas have been (too 
slowly!) catching up. 

Yet many proponents of nanotech­
nology, at least within cryonics, seem to 
believe more than this. First, they believe 
that all ofnanoteclmology's many capabili­
ties will arrive suddenly, and soon, perhaps 
only 30 years from now. Second, they be­
lieve that these capabilities will change us, 
again suddenly, to a society far more wealthy 
than at present (so much so that it becomes 

Nanotechnology 

as Science and as Religion 

a paradise), for which the problems ofbring­
ing back cryonics patients have become 
technically trivial. (Though at least a few 
proponents have worried about the social 
issues involved.) On these grounds, they 
believe that we need take no special effort 
to improve our cryopreservation methods. 
The nanotechnological future will provide 
for us. 

Only a little history will make you ask 
yourself, "Where have I heard these ideas 
before?" The answer is the Christian Apoca­
lypse, all dressed up in new clothes. Rather 
than God, we have Nanotechnology, which 
will put us into Heaven. All the nations will 
live at peace with one another for 1000 
years, followed by the end of the world, at 
least as we know it. This is Nanotechnology 
as religion. This simplifies lots of ques­
tions and problems ... as long as you have 
faith. 

But the evidence does not necessarily 
support such faith. One of the most impor­
tant problems with ctyonics comes from 
the likely effects of freezing combined with 
what we know of memory: current suspen­
sion methods, by severing many dendrites 
and axons, may wipe out our memories. 
Most neuroscientists would agree that our 
memories exist not as special molecules, 
but in the circuitry formed by all the many 
connections between the neurons in our 
brain. On a lruge scale, most of the connec­
tions of each human brain closely resemble 
that of any other; but our memories exist in 
connections on a small scale: just which 

dendrite connected with which other neu­
ron, and where, and what transmitter(s) the 
connecting synapses used. No matter how 
it is done, to recover a patient we must 
recover most of those connections*. 

Repair will ultimately use some form 
of nanotechnology not only to carry out the 
repair but to work out just how our neurons 
were connected beforehand. However, no 
technology on any scale can accomplish 
the former without first establishing the lat­
ter. How do we know if brain tissue dam­
aged by cryonic suspension will retain 
enough information about neuron connec­
tivity? This difficult question has been omit­
ted from many discussions of the wonder­
ful abilities nanoteclmology will bring to 
cryonics. The closest such discussions have 
come has been the observation that in most 
cases such problems grow harder and harder, 
until finally they split into many possible 
solutions. While I have no quarrel with that 
observation, it fails to tell us about suspen­
sion patients at all- and perhaps about our 
own situation, if our suspension comes too 
soon. 

If anyone claims our present methods 
will be sufficient, then means to show their 
claim lie open to them: show, by freezing 
animals with complex nervous systems at 
the temperatures we now use and with the 
methods we now use, just how that problem 
of connectivity remains solvable. They need 
not actually solve it in practice, but they 

Continued on page 47 

*A scientific criticism also may be made here. I've not yet seen any discussion of how molecular nanotechnology will deal with the most 
likely practical problems of revival. Unless rotting has already attacked a patient's brain before his suspension, virtually no molecules 
will have been damaged- higher level structures will sustain most of the damage. Someone might argue that if we put every molecule 
back into its former place, and with its former shape and orientation (most biological molecules themselves have quite complex shapes, 
which change depending on others nearby), then we will have restored the brain. While true, this is trivially true. An electrician repairing 
a damaged circuit does not look first for the location of every molecule in the circuit, but at its wires, connections, and components. 
Macro-scale repair requires that one look for damaged structures and work out their former undamaged state. 
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Remembering Beverly Greenberg 

D eaders will know Beverly Greenberg 
..£\..as "Gillian Cummings," the young cry­
onics activist featured, along with Curtis 
Henderson and Saul Kent, in the two-part 
transcript that concludes with this issue. 
Beverly valued privacy and liked to use a 
pseudonym in public, but her friends used 
her real name and I'll do so here. The story 
of her short life, her tragic death, and the 
circumstances surrounding her involvement 
in cryonics, is a moving one, though parts 
of it are not for the faint of heart. I won't be 
able to cover all the ground - some mys­
teries remain - but the main outlines are 
there, and have lessons for us today. 

Beverly had seen Bob Ettinger on TV 
and was interested in cryonics but, at sev­
enteen, hadn't considered it enough of an 
urgency to involve herself actively. This 
attitude changed dramatically in the spring 

of 1970, when her 42-year-old father suf­
fered a fatal heart attack. Beverly, a very 
bright and talented youngster, was working 
in Florida as a camera girl on the movie 
"The Beguiled" (which starred the young 
Clint Eastwood). Though the family's main 
residence was in Philadelphia, her father's 
death occurred at their other house, in At­
lantic City, New Jersey. Beverly's mother, 
who had no interest in cryonics, arranged 
burial in a cemetery near Philadelphia, but 
Beverly refused to give up, even though 
she would later say, "My father's last words 
were: 'Don't freeze me."' (Though it ap­
pears she wasn't actually present at his 
death.) 

In the words of her friend Mike Dar­
win, "Beverly hated death, she hated the 
terrible imposition it was on her freedom to 
be with her father, and she took the action 

she did because she didn't believe in giving 
up- not ever." 

Beverly herself said, "I simply could 
not go on with my own normal existence 
thinking of my father decomposing in the 
ground." 

And so one morning around 3 o'clock, 
a call came in to Fred Hom, the mortician 
who helped Curtis Henderson at the Cryon­
ics Society ofNew York in Sayville, Long 
Island. Soon the two of them were on the 
road to Atlantic City. When they arrived at 
the Greenberg residence they found them­
selves in the middle of a dispute: Beverly, 
who had called on her own initiative, wanted 
to freeze her father, but her mother was 
angrily opposed. Curtis noticed that Beverly 
had dragged big "hunks of the sidewalk" 
into the house (apparently for some art 
project of hers); considering the weight of 

Videocapture scenes from Beverly never-completed film, "The Ice Men Cometh." 
Pictured: pushing a CryoSpan dewar upright, and a close-up of Curtis Henderson. 
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these "three to four foot" sections, he sus­
pected Beverly of having the sort of will 
that found a way, no matter what. "I knew 
this was the kind of person who would 
really go through with this," he later said, 
and that's the way it turned out. 

An insurance policy provided the mere 
$8,000 required to cover suspension costs 
at that time. After a quick trip to Philadel­
phia, where the body was retrieved from its 
burial plot with a backhoe, Henderson and 
Hom carted Herman Greenberg back to 
Sayville for freezing, first with dry ice, then 
liquid nitrogen. His suspension was not ex­
actly ideal, even by the standards of that 
primitive era, but who said life is easy? Of 
course the ground burial, though of short 
duration (Curtis thought a day or so), did 
not work to the good. Beverly seemed to 
realize her father's chances could be mi­
nuscule. As she said in the 1973 interview, 
"There's always that hope on the horizon 
that he may be brought back. But that was 
not the primary reason I got into it. I got 
into it simply to keep him preserved." 

To further "get into it," Beverly spent 
some time in Sayville, staying at the 
Henderson residence on Holmes Court. 
Curtis remembered how the teenager had 
"memorized whole sections of Shakespeare" 
and was "stunned" by her brilliance and 
wit. 

Cryonics at that point - 1970 - was 
fading, despite the excitement and public­
ity of a few years earlier. Ev Cooper's pio­
neering Life Extension Society, started in 
December 1963, had effectively ceased to 
operate. That perhaps was not so great a 
disaster - LES had never frozen anyone, 
despite years of effort by Cooper to de­
velop that capability. But other efforts were 
winding down too. CSNY, started in Au­
gust, 1965 by Curtis Henderson, Saul Kent 
and Karl Werner, had been the first organi­
zation with the specific purpose of freezing 
and storing human patients. Curtis and Saul 
had contacted others on a cross-country trip, 
and various other organizations began to 
form, among them the Cryonics Society of 
California and the Cryonics Society of 
Michigan. (The latter would be headed by 
cryonics pioneer Robert Ettinger, and even­
tually metamorphose into the Cryonics In­
stitute which is still active today.) esc ac­
tually carried out the first controlled human 
freezing (ofJames Bedford) and would sus­
pend several others before CSNY's first 
suspension, that of Steven Mandell, in July 

1968. 
Within a short time, however, enthusi­

asm slackened. Relatives who were paying 
for the maintenance of suspensions were 
generally not signed up themselves, and 
quickly lost interest. People who were more 
involved drifted away, among them such 
major figures as Ev Cooper and Karl 
W emer. By 1970, CSNY and Cryo-Span, 
its sister organization that handled the ac­
tual details of freezing and storage, existed 
mostly on paper. Even so, Curtis Henderson 
doggedly maintained the organization's sev­
eral patients. Beverly's arrival may have 

Beverly Greenberg, 
aka Gillian Cummings. 

briefly seemed to turn back the increas­
ingly somber course of events; in any case 
she quickly assumed some prominence de­
spite her youth. "Gillian Cummings" is listed 
in various sources as "vice president" of 
one or the other organization. The title was 
"informal" at best, but her enthusiasm, 
charm, and dedication were real enough. 
According to Mike Darwin, "she was one 
of those truly incredible people you are 
lucky to meet but once in a lifetime. She 
was so outrageous, so full of life, so able to 
captivate, that it seems impossible to have 
known when she did not exist." 
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Mike was especially intrigued by pic­
tures Beverly made of her father's freezing, 
including a short movie, The Ice Men 
Cometh: "The photographs and slides were 
beautiful, simply beautiful in the artistic 
sense. Others were awesome, such as the 
picture of her father immersed in liquid 
nitrogen; obviously requiring many hours 
oflabor, careful thought and technical per­
fection. Above all, I think the thing that 
drew me to those pictures was her aesthetic 
sense. Beverly knew about the drama of 
what we were doing. I think she saw it more 
clearly than anyone else ... In light of the 
tools and money she had to work with, the 
film she produced was and is nothing short 
of a miracle." 

The movie in fact showed all the steps 
of the freezing, with most of the action by 
Curtis Henderson, from splitting the big 
white blocks of dry ice at the start to hoist­
ing and pushing the heavy capsule with its 
frozen occupants upright and filling it with 
liquid nitrogen. ("Occupants" is correct; 
someone was already in the capsule - see 
below.) The drama was intriguingly mir­
rored in the facial gestures of Curtis as he 
went about the various tasks, something 
I've never seen in the many other docu­
mentaries on cryonics that have by now 
been made, often by professionals with far 
larger budgets. Appropriately, the film con­
cluded not with "The End" but "The Begin­
ning." 

Photo talent Beverly had, but that 
wasn't her only memorable trait. "There 
was an energy about her personally," Mike 
remembered, "that was just as vital as what 
she captured on film .... Each moment you 
spent with Beverly was an adventure. She 
is the only person I have met who left me 
totally unable to sort out where her fanta­
sies left off and reality began. . .. Beverly 
was going to run off to Hollywood and 
become the starring voice in a Hanna­
Barberra cartoon, or Beverly was making 
another movie which would catapult her to 
fame and fortune. There are no words to 
describe the dizzying world in which she 
lived." 

Her interests went beyond film and en­
tertainment, however, into the heart of the 
small cryonics movement that she made 
her own. In the Pacifica interview she talks 
at some length on the technical aspects of 
storing humans in liquid nitrogen capsules, 
the Suda cat brain experiments, the present 
limitation of cryonics to "perfect preserva-



tion," and the pressing need for more re­
search. 

Appearance-wise, Beverly disliked her 
frizzy, black hair, and used a battered old 
leather hat to cover it. "The hat was always 
a source of amusement to me," Mike Dar­
win remembered, "because it had a large 
bite taken out of the front which, she fre­
quently remarked, gave it much added au­
thenticity." On TV talk shows her black 
leotards and the bikini bottom with white 
ruffles became a trademark. Mike also re­
membered a dinner that he, Beverly, and 
"Corey Noble" had at a Jack in the Box 
restaurant. (Noble-a pseudonym- would 
go on to become a prominent cryobiologist, 
and for professional reasons would keep 
his involvement in cryonics confidential.) 
For some reason somebody didn't get the 
cheese he had ordered with his hamburger. 
Beverly made a big fuss, snapping a volley 
of pictures and taking down the names of 
incredulous employees. The manager was 
called, and the matter quickly set right. 

the facilities of the 
Cryonics Society of 
California, headed 
by Robert Nelson. 
No one could gain 
access to CSC's fa­
cility, and Nelson's 
cryonics activities 
were a mystery. 
Somehow Beverly 
managed to gain 
Nelson's confi­
dence, and then was 
able to inspect the 
facility at the 
Oakwood Memorial 
Park Cemetery in 
Chatsworth. What 
she found was not 
good - apparently 
the only mainte­
nance being done at 

Beverly with Curtis Henderson, 
wearing the famous hat. 

While living in California briefly, 
Beverly became aware that Curtis 
Henderson and others were wondering about 

the time was of a woman in a box with dry 
ice. This would have been Mildred HatTis, 
frozen in September 1970, and fits with 
other information I have about Nelson's ill­
fated operation. (It suggests that he had 
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-- totall A call to the above number, or the l9l41 numbel's liatad81n our ~ro­
cbure immediately d1apatohea the proper personnel to oollaot the patient , 
bring him to the perfusion center, carry out perfusion and initial cooldown, 
and ens\~e placement in What are considered the finest Ol'fogenio capsules made 
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"'~ ~-'''/ ,_, o"'·· . 
Gillian Cummings {Vies-fresident. 

CRYONICS SOCIETY OF NEW YORK) 

Gillian Cummings as CSNY Vice President. 

stopped maintenance on the first capsule he 
placed in the vault, which contained four 
people, and had not yet placed in the vault 
the capsule that would eventually hold Mrs. 
Harris, along with two others.) 

Beverly's activities and antics contin­
ued for three and half years, until the fateful 
November of 1973. She was back in Long 
Island, and had obtained a part-time job, 
ironically, with an ice cream truck (the com­
pany name was "Circus Man"). Meanwhile, 
she was trying to finish a sound track for 
her cryonics film. By this time, the CSNY 
patients were being stored in a West Babylon 
facility close to Sayville, with part of the 
building also rented to tenants. Beverly 
would often come there, drive her car in­
side, and stay overnight. Just a few feet 
away her father and another patient, Paul 
Hurst, rested in a tall, upright cylinder filled 
with liquid nitrogen. By then these were the 
only patients CSNY retained. Curtis had a 
policy that relatives owned the capsules of 
their patients. (Beverly was an exception; 
Mr. Hurst's son was the owner of the cap­
sule her father occupied.) When relatives 
wanted to stop maintenance or otherwise 
remove a patient from the care of Cryo­
Span, they generally took the capsule too. 

On November 16th the police, on a tip 
from a tenant, found Beverly in her car, 
inside the Cryo-Span facility. The keys were 
in the ignition and the gas tank was empty. 
Her rosy but lifeless features pointed to 
death from carbon monoxide. She must have 
had the engine going in the closed space, 
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somehow heedless ofthe danger from build­
up of the car's exhaust. By law, all suspi­
cious or unattended deaths required investi­
gation, including an autopsy. Mike Darwin 
and Corey Noble rushed up from Georgia 
with perfusate chemicals, trying to save 
Beverly from the dissecting blade and carry 
out her suspension - but to no avail. De­
spite her involvement stretching back sev­
eral years, Beverly had acquired neither 
funding nor written arrangements for her 
cryopreservation. In such situations, next 
of kin had legal standing; the day after the 
autopsy, her unfrozen remains were cre­
mated. 

There are mysteries we may never 
solve, such as what went through Beverly's 
mind during the last hours of her life. 
Though suicide seems a possibility, Mike 
Darwin considers it unthinkable for her, if 
for no other reason than Beverly's devotion 
to maintaining her father's suspension. 
Could alcohol or drug problems have con­
tributed in some way? Curtis Henderson 
says her mother reported that Beverly was 
taking valium at the time. Beverly also 
"liked Japanese wine, but didn't drink 
much." 

Unfortunately, this horror was not the 
end ofthe incident. Beverly's unusual death 
came to the attention of the New York State 
Department of Health, and when they 
learned about the frozen bodies, they took 
action that effectively destroyed CSNY and 
its remaining patients. A letter dated Jan. 
29, 1974 ordered Curtis to dispose of "de­
ceased persons" at the facility within 15 
days, threatening a fine of S 1,000 per day 
for non-compliance. Beverly's mother also 
made it clear she wasn't interested in con­
tinuing the suspension of her husband. Mr. 
Greenberg was reburied, and the other pa­
tient, Paul Hurst, was reclaimed by his son, 
thawed, and buried. 

Ironically, the event that brought down 
one cryonics organization would help in 
the rise of another. Despite the ruling of the 
Health Department, Curtis remained will­
ing (reluctantly) to freeze cryonics patients, 
though permanent storage was now out of 
the question. In February, 1974, "Frank 
Riley" died and, at his son's instigation, 
was placed on dry ice by Cryo-Span. Curtis 
looked around for an organization to take 
custody of him, and settled on Trans Time 
in the Bay Area of California. Trans Time 
hadn't been in existence long, however 
(about two years on paper, though they had 
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ALBANY,' N. Y. 12208 

AMBROSE P. DONOVAN, JR. 
CHIEF ASSOCIATE COUNSEL 

January 29, 1974 
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Gentlemen: 
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neither a cemetery nor a mausoleum and therefore we do 
not consider those bodies to be decently buried as required 
by section 4200 of the Public Health Law. 
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i 
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The New Y ark Board of Health's decree. 
(There were two not three "deceased persons" in the facility at the 

time. Were they trying to count Beverly too?) 

only performed their first suspension that 
month), and their facilities were primitive. 
Curtis reports that Riley's son used his funds 
to build up the fledgling organization. It 
evidently worked to good effect: Riley's 
suspension continues to this day. 

Perhaps this can offer us some conso­
lation. Still, we are left wondering what 
Beverly might have accomplished, both in 
and outside cryonics, if she had lived. We 
have to be content with what she did man­
age to do, in her short time here. We can 
also take steps to forestall, as far as pos­
sible, the post-mortem disaster that over­
took her: Make our own wishes for 
cryopreservation clear, if we haven't done 
so, and get our arrangements in place. 

Sources: 

CSNY archives stored by Alcor Founda­
tion. 

Darwin, M. "Beverly," The Cryonicist #13 
2 (Feb 1980). 

"Freeze-wait-reanimate" part 1 ( 1973 in­
terview) Cryonics 19(1) 16 (1st Q 1998). 

The Outlook 4(12) 3 (Dec 1973). 

Perry, M. "For the Record" Clyonics 13(7) 
6 (Jul1992); 16(3) 24 (3rd Q 1995). 

Personal communications from Curtis 
Henderson, Hugh Hixon, Corey Noble, Art 
Quaife. 

Photo Credits: (1-2): "The Ice Men 
Cometh," a film by Beverly Greenberg; (2-
3) The Outlook Aug. 1973; (4-5) CSNY 
archives at Alcor Foundation. 

44 Cryonics • 2nd Qtr, 1998 



Recovery of "Dead" Neurons 

Researchers at the Netherlands Insti­
tute for brain research have reported at least 
partial recovery of neurons provided to them 
3 to 6 hours post mortem by the Nether­
lands Brain Bank. The tissue samples were 
pre-incubated at low temperature for 2-3 
hours, then bathed in an oxygenated cerebro­
spinal fluid at room temperature for be­
tween 6 and 18 hours. By injection of a 
tracer that was only taken up and trans­
ported by "living neurons," the researchers 
were able to demonstrate resumed cellular 
metabolism. The bad news is that, while 
cryonics patients with long ischemic delays 
may be suffering less damage than we 
thought, we still are unable to perfuse them 
with cryoprotectants, resulting in severe 
freezing damage. (The Lancet, Feb 14, 
1998) 

Will New Force Make 
the Universe Last Forever? 

Astrophysicists are beginning to sus­
pect that there exists another force in the 
universe, counteracting gravity at large 
scales. At a recent meeting of astrophysi­
cists in Marina Del Ray, California, Alexei 
Filippenkoo of the University of Califor­
nia-Berkeley announced that certain super­
nova were averaging 10 to 15 percent fur­
ther away than suspected. The leading ex­
planation as to why the universe is larger 
that it "should" be is the existence of what 
Albert Einstein called the "cosmological 
constant," a force opposed to gravity that 
he proposed to make his theories fit a static 
w1iverse. The discovery by Edwin Hubble 
that the universe is expanding eliminated 
the need, but the new observations are re­
viving it. If true, this means that the uni­
verse will expand forever, and not collapse 

Miscellaneous Notes 

back into itself in a "Big Crunch." The 
down side is that it will get a little chilly in a 
few trillion years. (Science, February 27, 
1998) 

DNA to Build Nanowires 

Researchers at Technion-Israel Insti­
tute of Technology in Illinois are reporting 
a new method of using DNA to construct 
electronic circuits. By "stretching" the DNA 
between two points, they are able to use it 
as a template for the growth of 100 nanom­
eter-wide silver wire. While still at a primi­
tive stage, this work points towards the pos­
sibility of using DNA and other biological 
materials as a sort of scaffolding for non­
biological nanodevices. (Nature, February 
19, 1998) 

Swiss Referendum May 
Forbid Genetic Engineering 

Switzerland will hold a national refer­
endUlll in late 1998 on a constitutional pro­
vision to prohibit gene manipulation, use 
and patenting of genetically modified ani­
mals, and cultivating engineered plants. 
Supported by animal rights activists, it is, 
naturally, opposed by the exn·emely large 
Swiss pharn1aceutical industry. While there 
is little evidence of widepread support, this 
may be a portent of things to come. (Na­
ture, January 22, 1998). 

Genomes of Pathogens 
to be Made Public 

Determining the complete DNA se­
quence of a disease-causing organism is a 
long and expensive process, so naturally 
companies working on treatments tend to 
keep such information secret. Unfortunately, 
this has resulted in much duplication of 

effort. The Wellcome Trust, the world's 
largest medical research charity, intends to 
change this by providing over 7 million 
English pounds to sequence the genome of 
several microorganisms that cause disease. 
Work has already begun on Campylobactor 
jejuni, which causes food poisoning. This, 
combined with last year's release by The 
Institute for Genomic Research of its se­
quences, will do much to open up and ac­
celerate research in these areas. (New Sci­
entist, February 14, 1998) 

Controversy Surrounding 
Xenotransplantation 

Xenotransplanation is the process of 
transplanting organs between animals of 
different species. Advances in the genetic 
engineering of donor animals may well lead 
to the elimination of long waits for cadaver 
organs for humans in need of transplants. 
Despite the obvious advantages, the British 
journal Nature has called for a moratoriUlll 
on Xenotransplantation, even after the U.S. 
Food and Drug Adminisn·ation, the Centers 
for Disease Control and Prevention, and the 
National Institutes of Health released plans 
for strict guidelines. Fear of infectious dis­
ease jumping from animals to hUlllans and 
causing a pandemic (much as influenza does 
with pigs) is at the root of the concern. 
(Science, January 30, 1998 and Nature, 
January 22, 1998). 

Truth Machine? 

Before Alcor member James Halperin 
wrote his novel about cryonics, he wrote a 
novel about "perfect" lie detectors called 
"Truth Machines" and their huge impact on 
society. While I have severe doubts about 

Continued on page 47 
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The Physics of Immortality 
by Frank J. Tipler, Doubleday 1994 

C ryonicists have mentioned "The 
Physics of Immortality" in other ven­

ues, and now three years have passed since 
its publication. Still, I thought this book 
merited a review, since it brings up several 
issues of interest to the cryonics commu­
nity. 

First of all, Tipler's theory, when 
stripped to its foundations, doesn't show 
any logical flaws. (It does have one serious 
flaw that isn't fundamental, but I shall dis­
cuss that later.) However, the absence of 
logical flaws means only that this theory is 
consistent, not correct. 

Tipler explains one particular relativis­
tic cosmology, which he puts forward as 
that of the real world. In this cosmology, 
the universe is closed, and will ultimately 
contract to a single point. Nevertheless, he 
asserts that life in our universe can have 
some effect on this contraction such that, 
by one measure of time, the universe will 
continue forever. His theory has many other 
details (including the suggestion that life 
would have to tum itself into complex par­
ticle waves along the way), but I won't go 
into them here. 

Some cosmologists seem to desire a 
closed universe, in which the Big Bang's 
expansion is eventually followed by a col­
lapse into the Big Crunch. For no reason I 
can personally understand, they cannot ac­
cept a universe without enough matter to 
cause such a terminal collapse. Certainly 
not all cosmologists feel this way (for in­
stance, Freeman Dyson said that he consid­
ered a finite universe too constricting) but 
the closed universe remains a popular 
theory. 

The very first empirical problem with 
Tipler's theory comes from just that issue. 
With the Hubble telescope and other means 
of looking far away and deep into the past, 
the probability of a closed universe seems 
progressively smaller. In the December, 19 
1997 issue of Science, one commentator 
even voiced the opinion that this question 
would be finally settled by next year, and 
probably not settled as proponents of a 
closed universe wish. Tipler points out in 
his book that his theory can be empirically 
tested, an advantage it holds over all of the 
other theologies humankind has devised. 
From this we conclude that most probably 
his theory simply wrong, consistent or not. 

Moreover, I myself think there is a 
later flaw: basically Tipler proposes at that 
the very end of the universe (which he calls 
the "Omega Point") everyone will be resur­
rected, and since the Universe will continue 
forever (in the time scale used by the 
creature(s) alive then) we will live forever. 
However, since this Omega Point will likely 
be so far in advance of us that, by its stan­
dards, we are only specks of unconscious 
dust, why would anyone bother to resurrect 
us? Tipler argues in favor of our resurrec­
tion by applying principles from the 
Prisoner's Dilemma problem from game 
theory. Basically, individuals or groups 
who cannot communicate with each other 
will find, through repeated play of a 
Prisoner's Dilemma-style game, that coop­
eration is in their best self-interest. My prob­
lem with such an argument comes directly 
from the gross inequality of the players in 
this case. 

Tipler's theory has other weaknesses, 
too. For the sake of argument only, let's 
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suppose that his cosmology is correct. There 
is still no reason to believe that all life will 
ever unite into one single entity, the 
"Omega," which Tipler labels as "God." 
Furthermore, even if that grand unification 
were ever to occur, how exactly would the 
Omega creature merit the status of a deity? 
In Christian and Muslim theology, "God" 
is to be worshipped, but no amount of 
knowledge and power automatically com­
pels our worship. If that knowledge and 
power cared enough, it could certainly force 
our adoration, but that's hardly a religious 
message; we see minor tyrants doing that 
to their subordinates all around the world. 
If the Omega creature were to command us 
(as the relatively insignficant specks of dust 
that we are) to worship it, this would sug­
gest a major character flaw, if not rank 
insanity! 

Why do many cosmologists want a 
closed universe? Perhaps because they fear 
infinities and the death associated with them. 
Since Tipler is among these infinity-hating 
cosmologists, his book says something about 
the ideas of many others as well as his own. 
Before you can take action that may in­
crease your lifespan, you must first settle 
your mind about infinity and death. Tipler 
and his friends refuse to deal with these 
issues, and so cannot save themselves. More 
than anything else, "The Physics oflrmnor­
tality" may offer us some clues as to how 
these very intelligent, learned individuals 
rationalize their way around cryonics and 
immortalism. 



Donaldson Perspective, 
Cont. from page 40 

must show how to work it out from the state 
of the frozen animal's brain. Even so, only 
solving the problem theoretically would be 
cheating; they must first determine the ex­
act damage that really occurs, then specify 
the biochemicals or other concrete items 
which provide clues to solving the problem 

Even if Prometheus succeeds com-

TechNews, Cont. from page 45 
such a machine being possible, the U.S. 
National Security Agency appears to have 
been trying, and now you can buy the tech­
nology for yourself. NSA's Technology 
Transfer Program is offering to license 
"computerized soft-decision-making [hard­
ware] from multiple-sensor inputs, devel­
oped to rapidly evaluate polygraph (lie de­
tector) test results." While such a system 

Magazine 
NanoTechnology Magazine is your win­
dow into the emerging technology 
whose awesome power mankind will ac­
quire, for good or evil, very early in the 
next century. Everything will change 
radically ... the industrial revolution was 
just a preview. Find out about the mil­
lions already spent by government and 
private labs on the atomic manipulation 
of matter. Follow monthly discoveries 
toward the evolution of the technology 
sure to dominate the 21st. century. Pre­
pare yourself mentally with 
NanoTechnology Magazine. 

!-year subscription: $38.40 
(check, M.O., or Credit Card). 

NanoTechnology Magazine 
4451 Sierra Dr. 

Honolulu, HI 96816 
737-0628 fax (808) 739-5145 

Venturist Monthly News promotes 
immortalist philosophy. For free 
sample write: The Venturists; 15111 N. 

Hayden Rd., Ste. 160-169, Scottsdale, 
AZ 85260 

pletely, such experiments as the one above 
could prove quite valuable, because they 
would show us how to proceed towards 
repair of present suspension patients. More 
than that, even if we develop fully per­
fected suspended animation, some unfortu­
nates will always fall through the cracks, 
and need preservation by less than perfect 
methods. We've seen that happen already, 
with Jerry Leaf and Luna Wilson among 
others, and have no reason to believe it will 

has a wide variety of uses, it was developed 
by Johns Hopkins University's Applied 
Physics Laboratory as the Polygraph As­
sisted Scoring System. (Aviation Week and 
Space Technology, February 23, 1998) 

Much Ado About Telomeres 

There has recently been an enormous 
amount of heat, and not much light, shed on 
telomerase, the latest magic bullet against 
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Rudi Hoffman 
Certified Financial Planner 
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P.O. Box 290549, Port Orange, FL 32127 

not happen again. It may even happen to 
you. 

Neither God nor Nanotechnology will 
save us. We must join together to sa:ve our­
selves, and support research to that end, 
now. Doing so will take work of many 
kinds, as some cryonicists have already 
learned and all cryonicists should know. 

aging. Next time, I'll detail what we really 
know, and why telomerase may or may not 
live up to its hype. 

As usual, any comments, suggestions, 
or submissions can be e-mailed to me at 
sjvan@csd.uwm.edu, or mailed to Brian 
Shock at Alcor. 

EXTROPY: The Journal of 
Transhumanist Thought #17 

Amara Graps interviews Dr. Fiorella 
Terenzi; The Heat Death of Tim Leary; 
What's Wrong with "Cyberspace 
lndepenence?"; Anti-Aging 
Nanotechnology conference reports; 

and much more. 68pp, $5; $17 for one­
year (4 issue) sub, $32 for 2 years, from 
Extropy Institute, 13428 MaxellaAvenue, 
#273, Marina del Rey, CA 90292. exi­
info@extropy .org 

CRYONICS INSURANCE 
SPECIALISTS. 

Over the past 1 0 years, Mary Naples 
and Bob Gilmore have underwritten 
more insurance policies for cryonics 
funding than any other group of agents. 
If you're looking for fast, dependable 
service, call them today! 

MARY NAPLES, CLU and BOB GILMORE 

4600 Bohannon Drive, Suite 1 00 
Menlo Park, CA 94025. 

(800) 645-3338. 
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The literature above can be ordered by mailing in this form with a check or money order 
or credit card authorization (Visa/MC), or by telephone (Visa/MC only) by calling Alcor: 
1-602-922-9013 or by FAX: 1-602-922-9027. 

SUBTOTAL: ___ _ 
+20% if overseas 

NAME _____________________________ PHONE __________________________ ___ 

ADDRESS _______________________ CITY _____________ STATE ____ ZIP ________ _ 

VISAIMC# (circle one) ___________________________________________ EXP ____ _ 

SIGNATURE(credit card numbers only) ________________________________________ _ 

TOTAL:, ___ _ 

Send your order to: 
Alcor Foundation 

7895 E. Acoma Dr., #11 0 
Scottsdale, AZ 85260-6916 



About the Alcor Foundation 
The Alcor Life Extension Foundation is a non-profit tax-exempt scientific and educational organization 

dedicated to advancing the science of cryonics and promoting it as a rational option. Alcor currently cares for 
35 patients in cryonic suspension, and has hundreds of signed up Members. Being an Alcor Member means 

knowing that-should the worst happen-Alcor's Emergency Response Team is ready to respond for you, 24 
hours a day and 365 days a year. 

-
Alcor's Emergency Response capability includes equipment and trained technicians in Arizona, New York, 

Indiana, Northern California, Southern California, and England, and a cool-down and perfusion facility in 
Florida. Alcor's Arizona facility includes a full-time staff with employees present 24 hours a day. 

Board of:Qirectors Meetings 
',, . Al¢()r bqsi1J.ess mee~ings ate ~held em 
::1he first Sunday of every other month: 
,'.January, March, :May, July; September, 
'%mdNovember. (The JU1y and Se}Jtem­
~.'ber meetings are on th.e second Sun­
. . ) Guests ate welcome. Meetings 
;start at 1 PM. For more information, 
,~contact AI cor at: 

ALCOR 
7895 East AcomaDr·•';1#llO 

Scottsdale, .AZ 85260 
(602) 922;,.90l3 

Boston 
· Tliereis• a'orfol'!i¢s discussion group 
in the B~ston area. II1¢eting on the 
second Snrrday each mqnth. Further 
information may be obtained by con­
tacting Tony Reno at (508) 4~3-5574 
(home), ( ~17)345-2625 (wo:rk);90 Har­
bor St., Pepper((ll, MA 01463, or 
reno@tfn.com(email), fuformation.can 
also be obtained fromDavidGreeustein 
at(508)879-3234or(6l7}323-3338 or 
71774i74l@compu~erve.com{email). 

District o{ Columbia 
Life Extension Sqciety; hie . .is a cry-

. onics and life exte!l~iongroup with 
.'Directions: Taketb:eJOtotb:e17North~ members from Washington,.D.C., .Vir-
~ bound, exit Thunderbird Road heading ginill, a!ld Maryland. Meetings are held 
'Ea;;t.. Thunderbird will tuin into Caotu.s monthly. Call Mark Mugler at · (703) 
~'St, stay on Cactus until you tuin}eft on 

534-'727T(home), or write hiul.at 990 !Talun1, and .then right on Thuilderbird · . . . . . 
· · • 1 · · · ·R ar.c: ·1d · · b .. N. Powhatan St.; A:rlington,VA22205, .Jwhicb, wil tuin mto e .. 11e ma out 
} 3:m1les), then( after a quarter mile on 
:;:Redfield) left on 76th Place.· 76tb:flaee 
·~tqms into:Acom{J.Driv~; AlcoJ;is on the 
'right at 789$ Acoma Dr., $uitc;:l10. 

Bay Area 

Florida 
}\nstin.ancl91e11Tupler1 ~()Alcor 
membersJivingin. Fl~rida., <lXe inter-· 

Indiana 
.. A~foesifo~~r>fr~siden~,· ~t~ve 

Bl:i,dge, .ha&teprm~a,;t~ltis ~~~e §tftte 
1l!14plans onorg3l'li~gl99almeetjngs. 
If You woUld 1iy~:in>!he·¥c1~eflt}J .. S. 
and would li](e Wmeetother cryoJlicists 
in your area; call Steveat31]:-37 ? ... 0968. 

~aJi:ti;ego·< 
Alcor' s Mec1ical])irectOyDr .. 

Thomas.Munson,.livesinthesa)l.· .. 
Diego area.andwisg~s.~og~yaC!()cal 
AlGor group stat1ed; IfJ,ol.l.~~1l1~1ike 
to get in touch with J:)i. ~unson,..call 
619-454-2321. . . . 

'~~ ,, '-:.,,, <':';'' ,',~ ;: ',:"> 

·~n~a.nd .. ··. .~';>~~.> 
The~e is an A1~or c9apter in\~jlg~at;i<l, 
with a. fulls~~peris1?~~cfl~RoJ:~t9tY 
facility .·sa1,1thof' ~onq()~'Hs ~~?~r$ · 
are working.to~uild ·~~PJ-ergeiJ.cyre:' 

Alcor Northern California. meetings 
ate held the second Sunday of each 
nionth at 4;00 P:M, fhllow~d by a pot~ 
1\.lck supper and socializing. ·All. mem-
1Jers andguests are welcome to attend. 
For meeting information, call. Alcor at 

estecl in revitalizing ~k01:' s local 
group in their state .. For Jl1oreb1f~f .. 
mation abou.tloca]:m~e,fings~d ..•.••.... 

~~~~:~~ot~'e C9¢ict ili,e~at.· 'zy~~:£e,~l~~~~~#f#t~~'· 
L ... ·· o~ .A.Ii.g~ie···fAr ....... ········~.a .•....•. ~<. < • .•· P1g~·p~£~~~~4; me~#gs f~•s9:~e:-

1::.662.:922-9013 
F infi .. ·· ti b t 1 · ar tir!le~r~sc~~9u~e~~~IJ(j~~~s~ythM 
·.or more> ....... o,rr:na.on~. PJ.l. ·:.oc ···c .(·0···1·8·········1)78. 9 ...... ~·.···.·.·I .. ~4·.·5···.·.·······.o ... ·.r····· ·~ .. ·~.rrd .•. •· .. · e.m·· .... ai.·.l:. · me~tm.' gs in this ar@~, call A.lsor:J;JU:ec;~. . · ... . . ·. .· . . . ·· · · . 

t9r~ic1iael :Rj§!Wi af(7l~J~§'!9-p994;. · •· ••CJ'fl'~t@Th~(){fif'e';:t"le,t.· .• '¥ou:lllay a.Iso 
Bont~ct¥JR~Pr1c~·ot1(01.81) 84~ o2o3, •· 

.·•o:r:A1atr.~!hglair;.oll.(Ol2'7$).6l2fYll. 




