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Cryonics

4th Qtr, 1997

Every year | escort dozens
of people around Alcor’'s
facility, and at one point or an-
other, in one way or another,
amost al of them ask me the
same thing: “How much reli-
gious opposition do you get
around here?’

I’'m never sure whether to
cringe or chuckle at this Fre-
guently Asked Question. The
words conjure up superimposed

Shock Treatments

By Brian Shock

Where Are

All The Angry Mobs?

images of torch-carrying mobs
in Frankenstein films and plac-
ard-carrying mobs in front of
abortion clinics on the Evening
News. In my experience,
though, the Alcor Foundation
has never received that sort of
negative attention from the pub-
lic*, and certainly not from any
specifically religious groups.

Y ou probably already know
my standard answer to visitors:

* True, Alcor’s Riverside, Californiafacility was “raided” by coroner’s deputies during
the Dora Kent case of 1988, but this event was quite secular and almost certainly
initiated by the misplaced ambitions of one person.
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Cryonics is no more opposed to
religion than cardiac bypass
surgery violates the Ten Com-
mandments. Cryonics offers
just one more medical treat-
ment for prolonging human life,
not a means of circumventing
deities.

This answer never seems to
satisfy anyone. That's hardly
surprising, when you consider
how popular fiction portrays
cryonics and religion at odds.
This happens in both fictional
works sold by Alcor. In
Chiller, by Sterling Blake, em-
ployees of a familiar cryonics
organization are murdered off
one a a time by a religioudy
motivated psychopath. In Tech
Heaven, by Linda Nagata, a
guasi-religious organization
cal the “Knights of the Op-
pressed Earth” violently op-
poses the storage and reanima-
tion of cryonics patients.
(Nagata's earlier novel, The
Bohr Maker, taking place in a
later period than Tech Heaven,
further demonstrates how Earth
and Nature are treated as reli-
gious foci in Nagata's milieu.)
Clearly, an uninformed public
Is not the only source of this
misconception about cryonics
and religion.

Perhaps my previously men-
tioned “abortion clinic sce-
nario” has more relevance than
anyone would care to admit.
(After al, it even occurstome.)
As with abortion, cryonics

deals with issues of personal
freedom and “right to life.”
Then too, the mob mind could
easily make a fuzzy connec-
tion between cryonics and fe-
tuses — embryos of 16 cells or
less are routinely maintained in
frozen storage and later carried
to term. Further, a Houston,
Texas company, Cryogenic So-
lutions, actually advertises that
it will freeze aborted embryos
for possible future reanimation.
As ludicrous at it sounds,
people may think of a cryonics
facility as a “reverse abortion
clinic,” open to the same con-
troversy.

Perhaps the imagined con-
flict between cryonics and reli-
gion devolves to “moral” con-
cerns, which are often unnec-
essarily linked with religious
groups. Numerous reporters
have asked me how cryonics
organizations can moradly jus
tify selling services that “don’t
work.” Never mind that we
offer constant, insistent dis-
clamers. Never mind that no
one can yet demonstrate that
cryonics will fail. The current
practice of cryonics fails to of-
fer certainty (such asthe “com-
forting” certainty of death), and
so should require the interces-
sion of spiritual consumer ad-
vocates.

Or perhaps religious groups
do fed a slent animosity to-
ward cryonics, but don't yet
consder it a sufficiently large
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target. Who notices a mere
eight hundred scattered zealots
in a world of six billion?

Whatever the reason that
cryonics has not seen religious
opposition, we should take se-
rious note of the simple fact
that it hasn't. While lack of
opposition doesn’t preclude the
possibility that opposition may
someday exist, lack of opposi-
tion aso doesn't require that
opposition will someday exist.
Even so, | know many
cryonicists who skulk around
like soldiers in a World War 1l
movie bunker, muttering lines
such as, “It'squiet — too quiet”

. . as though this indicates a
certainty that the enemy must
strike at dawn.

I’m annoyed by the almost
universal assumption among
cryonicists themselves that re-
ligious opposition to cryonics
will eventualy occur. Is this
some dim pseudo-observation
that powerful organizations in
the past tended to reject icono-
clastic ideas? |Is this a cryptic
insight of an unconscious mass
mind? Or is this smply the
instinctive call of the herd,
frightening us with stories of
wolf packs that devour those
who stray?

é
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ew developments touch our cul

ture a dl levels. DNA, discov-
ered in 1953 by Watson and Crick,
has now reached new plateaus of
popularity through “Dolly the
Sheep.” Kneejerk reactions devel-
oped around the globe in opposition
to human cloning research. More
quietly, the Human Genome Project
has been accderating the growth of
knowledge for future developments
we cannot yet fully imagine.

Let's look at potentia interests
in cloning, on the part of both
cryonicists and non-cryonicists.
They seem to have different roots,
but those will converge with time.
Alcor, through a project caled Alcor
BioBank, might help bring those
needs together and serve them both.

Recent History

A few decades ago, “genetic en-
gineering” raised such concerns that
experimentation with recombinant
DNA was faced by a moratorium.
As Susan Wright puts it a her web
ste [1]:

“In the early 1970s leaders of bio-
medical research quickly moved to
contain the emerging ethical and so-
cial issues. A partial moratoriumon
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Notes from the President

By Fred Chamberlain

President/CEO

Alcor Life Extenson Foundation

researchin 1974 wasfollowed by the
famous international conference at
Asilomar, California, where scien-
tistsaddressed the hazar ds of genetic
engineering and agreed to impose
controlsontheir ownresearch. These
eventswer e cel ebrated asactsof sci-
entific responsibility. But they were
also pre-emptivestrikes, demonstrat-
ing that control of genetic engineer-
ing was best left in the hands of ex-
perts, and defining the problem as
one that only experts could address
—that of ‘containing’ possible bio-
hazards. With that definition, genetic
engineers were soon back at work
under voluntary controls issued by
the National Institutes of Health in
1976.

Today, modern textbooks on bi-
ology [2] discuss recombinant DNA
research as if it were taken for
granted from the outset. Now, we
have newer, up to date controversies
over the possibility of tampering
with human reproduction and clon-
ing. Soon, these could be forgotten;
maybe anti aging or cryonics is next.

Present Controversies

Aside from the ban on cloning
research in humans, geneticaly a-
tering ourselves and our children is

DNA, Cloning, and Alcor BioBank

the popular “hotspot.” Gregory
Stock, speaking at Extro-3 (August
9, 1997 in San Jose CA) on
“Reengineering the Human Germ
Line”, forecast that artificial chro-
maosomes will soon permit us to d-
ter ourselves and our children.

Asked if he thought humans car-
rying differing artificial chromo-
somes might find it impossble to re-
produce, Dr Stock tried to be diplo-
matic. In principle, he sad, “Mak-
ing babies is going to evolve like ev-
erything else”

What is this leading toward?
Will people of the future have chil-
dren as they now do, or will they
make “designer kids’? Must the
parents sort through all their own
genes, to find the ided mix? Do ar-
tificial chromosomes take center
sage? How might clones come into
the picture?

Future Issues

Suppose it’'s forty years from
now, and a man with three artificia
chromosomes engineered in Switzer-
land pairs up with a woman with five
such chromosomes, of Chinese de-
sgn? Suppose these atificia chro-
maosomes permegte the germ line (re-
productive cells)? Will these people



have norma children?

Maybe not! Perhaps they will
be, biologicaly spesking, “different
species’! Could they, to put it
bluntly, have “old fashioned chil-
dren”? If they could, would they
then fedl impelled to add a mix of
custom tailored artificial chromo-
somes, to avoid “old fashioned ge-
netic defects’? How rdiably will the
variations and combinations of thelr
own genes match the fine tuning of
artificial chromosomes? |s there
anything we might have overlooked?

Cloning

Of course, we overlooked clon-
ing. Here, a life hisory will suggest
areas where fine adjustments could
help. Known genetic weaknesses in
metabolism or bone structure could
better be compensated. Many subtle
areas of biochemistry or develop-
mental morphology might be opti-
mized, where the genome is known
in terms of its end result (phenotype).
But why would we want to clone
someone?

Cryonicists will be interested
from the standpoint of repair. A lot
of tissue replacement is likely to be
need, especially for neuros. Even
whole body cryonicigts are likdy to
get extensive repairs requireing re-
generated tissue. In most cases, it
could be easier to “regrow” tissue
than “rebuild” it with nanotech-
nology. This regrowing could be an
extension of cloning, benefitted by
upgrading with artificial chromo-
somes.

Non-cryoncists will have other
reasons. How about those who place
a lot of value on family history?
They tak for hours about their par-
ents, favorite uncles, and grandpar-
ents, and tell you how they, “wish
they could have known them, but

now it's impossible.”
they are right.

And largely

How “Gone’ Are You
When You're Gone?

But they are not completely
right. Aunt Jenny might have taken
you on trips when you were young,
or was there when you were sick or
in trouble, or helped you to learn and
explore when others shut you out or
were too busy to listen. You can-
not have Aunt Jenny back, but if she
were a little girl again, and needed
some one to take care of her, might
that person be you?

There may come a time when it
is easy to add an identical twin of
“Aunt Jenny” to your family. Wil
thet “Little Jenny” find out where she
came from? You can bet onit. She
will be fascinated to know that there
once was an earlier Aunt Jenny, who
cared for her parent as a little child,
and that she is receiving all of the
love and atention thet earlier “incar-
nation” of hersdf gave to others. In
like manner, a boy may finds that his
mother, who loved her father and
could not give him up absolutely
when she lost him, has given thet be-
loved “Daddy” a kind of rebirth, d-
though certainly this is nothing like
reanimation.

And will this process stop with
Aunt Jenny? Or amother’slost hus-
band? No, gradualy, in a future
world just around the corner, entire
“family trees’ may come back to life.
Not just one segment, one dice of
them, but the whole thing, except of
course for those who went into the
fires.

How much of anyone's DNA is
left, when they die? And what con-
dition isit in? Doesit take cryogenic
preservation to maintain it in the best
condition? Would such a sample be
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useful in cloning? How can we
know these things in time to take the
actions which later might be impor-
tant to us? If we cryonicists have
the best suspensions, we just might
recover with our memories intact. If
not, what are the chances that some
family member of ours might find a
clonable DNA sample among what
we left behind? Pretty Good?

In the past, Alcor offered a “kit”
approach for DNA storage, as part
of its fund raigng program. Perhaps
we should refine and extend that into
a highly organized, well researched
part of our operations. That brings
us to Alcor BioBank, a project il
under study.

Alcor BioBank

Alcor is presently considering
the launch of a subsidiary offering
DNA collection kits, with cryogenic
storage included or as an option.
This would not be a service limited
to Alcor Members, but would be
available to the generd public. The
connection with Alcor as a cryonics
organization could be part of the pro-
motional result. At the same time,
we must avoid undue liabilities.

Until a lot more is known about
cloning, we cannot say that samples
we store would be usable for clon-
ing. At the same time, in view of
the possibility that such samples
might be usable for cloning, we
would need to assure those who store
DNA with us that no use of their
DNA would ever be made without
their consent.  Some might consent
to cloning, under well specified con-
ditions. Even congdering such a use
would raise these peopl€ s awareness
of life extenson and cryonics. And
it would raise ours, too.

If we are sugpended in any nor-
ma way, we cryonicigs leave behind
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a great storehouse of cells, many
presumegbly containing intact DNA.
But this does not mean that as living
humans, our DNA is “safe” Even
we might be logt in a plane crash, in
an absolute way, and we might
choose (in addition to wearing our
bracelets) to leave a secure sample
where it would be there even if we
were not found. Our pets, smilarly,
could go with us in genome form,
even if their “persondities’ could not
be preserved. DNA samples for
cryonicists might make a lot of sense.

DNA is everywhere a this time,
in the public consousness. A “save
the tiger” organization has an exten-
sve web page [4]. Legidative ac-
tion is underway to make sure
peopl€ srightsin their own DNA are
protected [5, 6]. Massive collections
of links on DNA are gppearing in the
World Wide Web [7]. One can get
lost in the world wide web, in the
world of DNA, and Alcor BioBank
is ready to help.

In exploring the Alcor BioBank
possibility, a web site has been set
up. You may access it at http://
www.alcor.org/dna.htm. In the
“links’ section, dozens of annotated
references and outbound DNA sites
are provided. If Alcor goes ahead
with Alcor BioBank, we'd like this
to be the most comprehensive site of
its kind on the web. At this part of
Alcor’'s website, we'd weave to-
gether al the non-cryonicist ideas
concerning DNA with those which
pertain to cryonics. Just as in this
paper, the two tend to converge, the
more you think about them.

Summary

DNA is the master key to our
past physical evolution and our
present physical selves. We
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can do much to modify our-
selves, without “tampering”
with our DNA, but soon such
tampering will become com-
monplace. Everyone will be
doing it, and in the process
cloning may become a pathway
through which many new
people will come into being.

This will be accompanied
by a new perception of identity
in humans. Cryonicistswho are
suspended in extremely dam-
aged ways or who are lost ab-
solutely in accidents like plane
crashes may reemerge, not as
themselves, but as identical
twins of themselves, who recall
and feel strong bonds with their
predecessors.

Alcor BioBank would be a
logical extension of Alcor’'s
present activities in life exten-
sion. Before long, we hope we
can tell you that it is a redlity.
If you think thisis a good idea,
write and tell us. If you have a
suggestion, it's welcome. If
you want to know when our kits
are ready for distribution, make
sure you're on our mailing list.
My email address is
fred@alcor.org, and I'd like to
hear from you.

o
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‘ Book Excerpt

By CharlesPlatt

Life Unlimited

Chapter 3: Life Suspended

“ The act of freezing a dead body and storing it indefinitely on the chance that some
future generation may restoreit to lifeisan act of faith, not science.”
—Policy statement from the Society of Cryobiology.[6]

I ce Damage

Since cells live more slowly
when we lower their temperature
dightly, will their processes stop
completdly if we lower their tem-
perature much more? Suppose we
take some human cells, such as brain
cdls, and make them really cold.
Can we keep them for years or even
decades and then revive them by
waming them agan?

Perhaps this sounds too smplis-
tic, an inault to the profound mys
tery and complexity of life. Indeed,
the chemicd processes that seethe
restlesdy insde every cel are so
complex, many of them dHill aren't
properly understood. Yet we don't
need to understand them in order to
control them in some very basic
ways.

The firs man who tried to do
this was a Jesuit priest named Badle
Luyet. This strange, solitary man
grew up in a French vdley that was
0 cut off from the outsde world,
its people spoke a didect that few
outsders could understand. Later he

learned English, studied biology,
moved to the United States in the
1930s, and eventudly established a
small laboratory in Madison, Wis-
congn. After saying mass a 6 AM
each day he would spend the rest of
his time puzzling over the nature of
life as it was reveded to him through
his microscope.[5]

For years Luyet experimented
freezing and thawing plants, tissues,
organs, and insects. He saw very
clearly that life processes are dowed
dramaticdly by low temperatures—
which is no surprise, snce no mat-
ter how complex the processes are,
they dl depend on chemica reac-
tions, and a well-known equation
tells us exactly how reactions are
affected when the temperaure fals.
This equation has been a standard
tool of chemidry snce it was origi-
nally derived back in 1889 by a
Nobd-prize-winning Swedish scien-
tist named Svante August
Arrhenius.[1]

Consider the case of just one
chemicd in human cdls, an enzyme
cdled catdase. Like a paty animdl,

cadase is highly energetic and loves
to interact. If we cool it below nor-
mal body temperature, it loses some
of its zet and becomes duggish—
exactly as predicted by the Arrhenius
equation. Near the freezing point of
water, catalase is dowed to one-fifth
its norma speed. If it gets redly
cold, it can barely move a dl; at -
200 degrees Celsius a catalase reac-
tion that usudly takes 1 second will
take literdly millions of years. But
if we warm it again, it “wakes up’
and becomes just as active as be-
fore[3]

Since catdase actudly happens
to be the mogt reective of dl cell
chemicds, in theory we redly can
preserve cels by freezing them, and
we can revive them by rewarming
them.

In practice, however, there's a
snag.

As the temperature fals, water
darts seeping out of cells and forms
little particles of ice among them.
Gradudly the particles grow bigger,
geding more space, muscling in on
the cells, exerting relentless pres-

Charles Platt, editor of CryoCare Report, is a regular correspondent for Wired Magazine and the
author of countless books of fiction and nonfiction aike, including The Silicon Man.
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aure, eventudly squeezing the cdls
to a fraction of their norma sze[4]
If we raise the temperature and melt
the ice, chemicd reactions will re-
sume—but the cdls will be so badly
damaged, they may not function any-
more.

Basle Luyet wrestled with this
problem of ice damage for years, as
it killed amost al the specimens
that he froze and rewarmed. Still,
there were some exceptions. When
he tried freezing embryonic frog
hearts, he was astonished to see that
they resumed beating after he thawed
them. This impressed him so much,
he made a home movie of it. He
aso found that if he soaked vinegar
eds in ethylene glycol (antifreeze)
he could take them dl the way down
to the temperature of liquid nitro-
gen, and after he warmed them, they
sarted wriggling again.[5]

No one ese was conducting ex-
periments like these. Basile Luyet
was that rarity in science, an eccen-
triccmystic who neverthdess did rig-
orous work and became a true pio-
neer. The only way he could report
on his research was by darting his
own publication, which he titled
Biodynamics. Single-handedly he
created a field of science that had
never existed before[5]

His journd had a smdl circula-
tion, his ideas were wrapped in
philosophica  speculation, and there
was no practical use for his work—
but in England, a remarkable woman
named Audrey Smith sensed some
possibilities. Women were rare in
science in those days, and they faced
a quiet but pernicious wal of prgu-
dice. Still, Smith had a tough, asser-
tive personality and some political
connections. Even though Britain
was virtualy bankrupt after World
War 1, she somehow managed to
get funding for a research group spe-
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cdizing in low-temperature biology,
and they set up their operation in
grim, bare rooms at the Nationa
Indtitute for Medica Research, near
London.

Sir Alan Parkes, a biologist, was
chosen to head the team. A young
man named Christopher Polge was
added to it, and they started work.

In 1948 the British scientists

meade their first discovery: they could
reduce freezing damage if they
soaked cdls in glyceral, a dippery
colorless liquid not so different from
the ethylene glycol that Basle Luyet
had used. In smple terms glycerol
replaces water in and among the
cdls, 50 that less ice forms, and the
cels aren't crushed into such tiny
spaces.
Actualy the British scientists
didn’'t discover glyceral, they redis
covered it, because a French biolo-
gist named Jean Rostand had
stumbled on its protective proper-
ties two years earlier a L’ Academie
Francaise.[5] Either way, glycerol
was the first known * cryoprotectant”
(cryo being derived from the Greek
word Kryos, meaning “cold”).

Smith and her coworkers soaked
red blood cells in glyceral, froze
them, rewarmed them—and the cdlls
revived. This may sound trivid, but
the life processes in blood cels are
not so different from life processes
in other human cdls induding brain
cdls. In fact Sir Alan Parkes felt
that this work was so important, it
was opening up an entirdy new fidd
of science that should have its own
name. He called it cryobiology,
which didn't please Audrey Smith,
who didiked the idea of adding an-
other piece of jargon to the English
language. Stll, Parkes inasted, and
the name stuck.[5]

The British scientists decided to
try something tougher for ther next

effort: freezing bull semen. They
soaked it in glyceral, froze it, thawed
it, and looked at it under a micro-
scope, and the thawed semen
wriggled just as busly as semen that
had never been frozen.

But wes it dill dive in the full-
est sense? The scientists used the
semen to fertilize cows by atificd
insemination. Months later, the cows
gave hirth; and months after that,
the caves themsdlves were fertile.
The chan of life, linking one gen-
eration with the next, had been in-
terrupted—and restored.

Today, frozen bull semen is
bought and sold routinely in the
catle industry. Human semen is dso
frozen on a routine bass—for ex-
ample, if a man plans to have a va
sectomy but wants retain the option
of fathering children, just in case

Even tiny human embryos, con-
taining fewer than 100 cdls, can be
frozen, stored, rewarmed, and im-
planted in a woman's womb with a
50 percent surviva rate[9] The firg
child to grow from a frozen embryo
was Zoe Elizabeth Leyland, born in
Audtralia in March, 1984 from a
woman whose blocked fallopian
tubes prevented her from conceiv-
ing normdly. There have been thou-
sands of smilar births since then,
and glycerol is still the cryo-
protectant that makes this pos-
sible[2]

The Fascinating Question

After doing so wdl with blood
cells and semen, the British
cryobiologists became more ambi-
tious. As Sir Alan Parkes put it, “In-
evitably, we were drawn to a dill
more fascinating question: Could a
whole anima survive freezing?’

With typicd British underdate-
ment, Parkes made the work sound



like idle speculation, pure research
with no practica gpplications. In re-
ality, his team was heading into
highly sensitive territory. They
weren't just blurring the line be-
tween life and desth for a maiter of
a few minutes, they were seeking to
switch life off and on like a light
bulb, and if they managed to do this
usng whole animds, the procedure
should aso work on people.

Parkes never said anything pub-
licly about the long-term implica
tions, presumably because he wanted
to avoid backlash. But in one of the
papers published by Audrey Smith
and her co-workers, they suggested
ways to warm an animd after it had
been frozen, and near the end they
Speculated about ways to scde up
the equipment—so that it could be
used on a human being.

Before this could happen,
though, the team faced two major
problems. Firs, if you inject glyc-
erol into a living animal, it inter-
feres with blood chemistry, causes
embolisms, and the animal dies. Sec-
ond, while glyceral can protect in-
dividua cdls, it can't do enough to
safeguard the structure linking
cells—such as the vast web of neu-
rons in the brain. Some ice till
forms, which pushes things around
on the microscopic level. This
doesn't matter when cells are free to
move independently, as in the case
of red blood cdlls or even very young
fetal cells. But the links between
neurons are incredibly ddicate and
eadly broken. Also, tiny capillaries
can be punctured or torn, so that if
blood resumes flowing, it will leak
from millions of minuscule wounds

Could a different chemica be
used as a cryoprotectant? Audrey
Smith couldn’t find one that a living
anima would tolerate, so she de-
cided findly to tackle the chdlenge

without using any cryoprotectant at
al. This wasn't quite as primitive as
it sounds, because she could control
ice formation to some extent by ad-
justing the rates of cooling and re-
warming. If al the factors were op-
timized, conceivably the animals
would survive.

She picked golden hamsters as
her test subjects, because they hi-
bernate naturally and are well
equipped to withstand the cold. By
monitoring the heat flow, Smith was
able to prove that the animas brains
contained sixty percent ice. And yet,
when she warmed them, many of
the hamsters did survive. Once again,
the generd principle was affirmed:
the symphony of life can resume
after cell processes have been dowed
by low temperature, even if the tem-
perature is below freezing.

That was the good news. In fact,
it was better than anyone had ex-
pected. But there was bad news as
well: The survivors didn't live very
long. Their capillaries were dam-
aged, probably their brains were
damaged too, and their gadtric sys
tems were eroded by stomach acid.
One by one, they died.

Paradoxically, Audrey Smith
was a classc British anima lover.
She owned a dog named Katie,
which she took with her every-
where—even to scientific confer-
ences. She wrote a book which she
dedicated to Katie, and when Katie
died, Audrey managed to find an-
other dog that looked exactly like
her.

How could an animd lover sub-
ject so many smal, helpless crea
tures to such an unpleasant death?
Perhaps she fdt it was judtified be-
cause her god was to banish death
completely—not just for animals,
but for people Animd rights activ-
igs may gill fed that Audrey Smith
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had no business sacrificing scores
of hamders in pursuit of a grandi-
0se, impossible dream. On the other
hand, what she redly wanted was
for the hamders to live.

She worked for severa years,
with relentless determination. In the
end, though, she had to admit de-
feat. She gave a find report with
her co-workers in the Proceedings
of the Royal Society in July, 1956.
Summing up, she sad that in order
to freeze an animd successtully, she
needed to replace at least ten per-
cent of its water with some kind of
antifreeze. But that was impossible,
using any cryoprotectant she could
think of.

In Scientific American, Sir Alan
Parkes echoed this pessmistic mes-
sage. He wrote, “The biologist is
not yet in sght of achieving sus-
pended animation of a warm-
blooded animal at a temperature
likely to result in a stable state”

Weas this the end of the road? It
sounded like it. And yet, Parkes
wasn't saying, “It can’t be done.” In
his cautious British style he was say-
ing something rather different: “It
can’t be done yet.”

Brain Waves

At Kobe Universty School of
Medicine in Japan, a scientist named
Isamu Suda extended the British re-
search in a direction that was radi-
ca, unexpected, and bizarre. Hisrea
soning seemed to go like this It's
extremely difficult to cryoprotect,
freeze, and revive a whole animd.
Therefore, why not work on just one
organ—such as the brain, which can
be kept dive by nourishing its cels
with an external supply of
blood?[10][7]

Suda gave a cat a generd anes-
thetic, dowly reduced the tempera
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ture, and circulated a blood substi-
tute to protect the cels from dam-
age. Then he removed the cat’s brain
and perfused it with a solution of 15
percent glycerol, so that the
cryoprotectant reached every cell.
Findly he froze the brain a a tem-
perature dightly below zero degrees
Fahrenheit.[ 7]

Forty days later, he warmed the
brain and flowed diluted blood
through it. Here was an isolated brain
amid a tangle of lab equipment; a
brain that had been in a freezer for
more than a month. By anyone's
sandards, this brain seemed incon-
trovertibly dead. Yet when Suda
took a standard electroen-
cephalogram (EEG), he picked up a
signa—and the trace looked very
like a reference signd that he had
recorded while the whole anima was
il dive[7]

True, the brain had been dam-
aged by freezing, and the signa
didn't last long. But still the
cryoprotectant had preserved the
cdls wel enough that they ill func-
tioned when they were warmed and
resupplied with fud.

Suda repeated his gruesome ex-
periment many times. He stored
some cat brains for saven months,
and they 4ill produced brainwaves
when they were revived, though the
traces weren't s0 clearly defined.

In 1966, Suda' s results were pub-
lished in Nature, one of the most
prestigious scientific journds in the
world. But he didn't stop there. He
kept some brains frozen for seven
years. When he findly thawed them,
even they ill showed some activ-
ity. He wrote another paper and re-
ported “well synchronized dis-
charges’ of cells in the cerebellar
culmen, and “rhythmic but continu-
ing uniform wavelets.”[8]

Suda’'s work was a true break-
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through, yet it received very little
publicity. No one repeated his ex-
periment to verify it, no one tried
adjugting the variables to get better
results, and today, few people even
remember that it took place. In fact,
if you describe it to scientigts out-
sde of cryobiology, you may have
a had time convincing them that it
ever happened.

There are good reasons for this.
Suda's work was unconventiond, to
say the least. Pumping blood through
defrosted cat brains and sticking
electrodes into them to search for
agns of life—it was like something
out of a freek show. You could get
into trouble if a sunt like that was
picked up by tabloid journdists or
animd-rights activigs. It could dam-
age your reputation. You might even
lose your funding. Cryobiology had
darted as a wide-open frontier, full
of opportunities for risk-takers who
wanted to touch and control the ba-
Sc processes of life; but by the mid-
1960s this radica spirit had been
swept away by a tide of caution.
Cryobiologists didn’'t just abandon
the path that Suda opened up, they
stopped freezing mammals under
any circumgances. In fact, virtualy
no work of this kind has been done
since the 1960s.

Several factors caused this re-
treat, but one eclipsed dl the others.
In the words of Robert W. Prehoda,
an expert in trend analyss and fore-
casting who published a book titled
Suspended Animation in 1969 “ Se-
rious scientists engaged in reduced
metabolism research have been con-
fronted by the unexpected emer-
gence of a pseudo-scientific cult
which is presenting a completely dis-
torted picture of the prospects for
suspended animation to the generd
public.”[9]

“Cult” was a loaded word,

“movement” would have been fairer.
Either way, there was no doubt
where it originated. In 1964 a phys-
ics teacher named Robert Ettinger
published a book titled The Pros-
pect of Immortality, which changed
everything.

A
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or years Alcor has made repeated

attempts to inform members that
Standby services and their costs can-
not be included in CryoTransport
(cryonic sugpension) insurance fund-
ing. There are two primary reasons.
(1) a Standby is an open-ended pro-
cess that could go on for many days
without any way to know the dura-
tion in advance, and (2) if the mem-
ber survives a Standby (such as dur-
ing surgery), the member’s insur-
ance will not cover it.

The purpose of this aticle is to
discuss what a Standby is, why ev-
ery member should consder having
Standby services, what a typical
Standby (if there is one) might cod,
and how to provide Standby fund-
ing easly and conveniently without
financid sacrifice,

What |s Standby
and Why Islt Advantageous?

To understand the many phases
and complications of a Standby, one
must understand what a Cryo-
Trangport Team is trying to accom-
plish. CryoTransport describes the
entire process of attempting to trans-
port our members to a future time
and place where medical science can
heal and recover them, returning
them to a state where they can con-
tinue with ther lives. CryoTransport

e

By Linda Chamberlain

CryoTransport Manager
Alcor Life Extenson Foundation

can be broken down into three ma-
jor areas. (1) Standby and Remote
Transport to Alcor, (2) Cryopro-
tective Perfusion, and (3) Cooldown
and Long Term Care.

Standby and Remote Transport,
which include patient acquisition and
stabilization, are time-critical. The
greater the delay, the greater the
physiologica damage caused by di-
minished or hated blood flow to the
tissues (ischemia). The eventual
amount of freezing damage is dso
affected by the duration of ischemia
For example, if ischemic damage
results in a leeky capillary bed, the
perfuson of cryoprotective chemi-
cds into the tissues will be compro-
mised.

Every minute counts. As a re-
ault, if Alcor is not notified of a
member’s need for assistance until
after the pronouncement of legal
death, a devagtating delay could re-
ault (especidly if the member does
not live in Arizona , which incudes
the majority of Alcor members).
Even if the next avaladle flight is
not many hours away — as will of-
ten be the case when a member goes
into cardio-pulmonary arrest in the
wee hours of the morning — just
cdling to find out arline schedules
takes time.

There are two mgor instances
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Alcor CryoTransport Standby Services

in which Alcor would provide a
Standby. The firg is when a mem-
ber has scheduled surgery or some
other risky medical procedure. The
other mogt likely scenario is when a
member nears degth as the conse-
quence of a termind illness. Since
logigtics and duration (and therefore,
cost) of Standby are very clear cut
in the firg ingtance, preparaions for
it are also much easer. However,
while termind illness may be more
difficult in terms of planning, some
form of Standby is vitdly important
in such Stuations.

The Logistics Trip
and Advance Preparation

The coordination of a Standby
and Transport requires an intendve
effort to anticipate potential prob-
lems and try to diminate them. If a
al possble, Alcor personnd (usu-
aly Alcor's CryoTransport Man-
ager) should make a “logidtics trip”
to the Standby area to accomplish
this god and contact key people in
advance. Preparation of these influ-
entid players greetly helps to lessen
their possible distrust of the indi-
viduals and sdtuations involved, as
wdl as improving the likdihood that
they will cooperate in a timely, well
coordinated manner.

In this article | am assuming that
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the member’s family already sup-
ports his or her desire to be frozen.
Without that cooperation, a Standby
or transport may not even be at-
tempted. Assuming cooperation with
family members, the next three most
important people (or organizations)
that Alcor must coordinate with are
(1) the coroner, (2) the patient’ s phy-
sician and hospita, and (3) the con-
tract mortician. (See opposite page
for mgjor contact points with each.)

Contact with the coroner must
come fird. If the coroner is hodile
and will not cooperate, other plans

must be made (for example, finding
a way to move the member/patient
to another county or date). If the
coroner is cooperative, the next con-
tact is the persond physcian (who
can bring hospita cooperation along
with him). The third gep is then to
contact a loca mortician for assis-
tance with transfer paperwork, ar-
rangement of transport from the hos-
pital, and an gppropriate facility for
the surgery and wash-out proce-
dures.

Whenever possible, Alcor’'s
CryoTrangport Manager or an on-

site CryoTransport Technician
should meet with these individuas
in the presence of the member (or
the member's family, if the
member’s hedth dictates) for whom
the Standby is being arranged. Ex-
perience has shown that the coro-
ner, physcian, and mortician are dl
usualy at greater ease in these coor-
dination meetings if they know that
the member/patient and the family
agree with the proposed plans. Such
meetings can be handled by tele-
conference, but are usudly more suc-
cessful if done in person.

Typical Standby Costs

Even if the logidtics trip was suc-
cessful and all apparent obstacles
have been eiminated, unexpected
problems lurk in the shadows of ev-
ey Standby. For example, athough
Standbys necessitated by surgery
have a farly wel defined length and
cost, medical complications could
arise when least suspected. If p

consdered. Each case is different,
and so expenses cannot be com-
pletely determined in advance. For
this reason, the member for whom a
Standby is being performed must
place a deposit with Alcor ahead of
time. After the Standby is performed,
Alcor will provide an accounting,
and refund unused funding per the

member’'s wishes (cash refund, or,
in the event the member is sus-
pended, donation of excess funds
for research, ec.).

Although setting a single, pre-
aranged fee would be impracticd,
it is possible to give a typical
Standby cost-range based on a break-
down of various dements.

the member does not recover
well, the Standby could last
sgnificantly beyond origind
projections.

When Standby is per-
formed for a teemind mem-
ber, determining Standby

Logistics Trip (1 person, 2 day minimum):
Travel and Lodging expenses

Standby Cost Breakdown

varies (Estimate $500)

length is even more difficult.
The CryoTransport Manager
and member must carefully
balance expense versus need.
If the CryoTransport Team
enters the fidd too early, the
costs of Standby may become
unnecessarily high. If the

Alcor gtaff member (1) $400/day
Locd Alcor trained assistant $100/day
Totd 2-day logidtics trip estimate: $1000

Standby Trip (2 persons, 2 day minimum):
Trave and Lodging expenses

Cargo (medica equip & supplies)

Two Alcor staff members ($400/day ed)

2 Local trained assistants ($100/day ed)

varies (Estimate $1000)
varies (Estimate $300)
varies (Estimate $800)
varies (Estimate $200)

Team is not deployed soon

Totd 2-day Standby estimate:

$2300

enough, the member could go

into cardio-pulmonary arrest

before the Team arrives.
Both financid and medi-

Totd Minimum Logigtics (2 days)
and Minimum Standby Logigtics (2 days) estimate: $3300

cd condderations need to be
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Standby Contact Questions
For Morticians:

1. Does the mortician understand Alcor’s goals?

2. What is his or her response time in an emergency? To determine this, add the paging and response time to the round trip
driving time. If this is greater than 10 minutes, is the mortician willing to stand by at the hospital? How much will that cost?
Does the member/patient understand the importance of cutting this time? Does the member authorize the added expense?

3. Is the mortuary Transport vehicle a van or a stationwagon? Will the portable ice bath and heart-lung resuscitation
equipment fit into the mortician’s pick-up vehicle? Is there room to perform cardiopulmonary support in it? If not,
arrangements need to made to rent or borrow a vehicle that will accommodate this need.

4. Will Alcor receive priority over the mortician’s other customers?

. Will an embalmer assist with the surgery prior to a blood wash-out? Additional charges?
. Can the equipment be set up in advance? Additional charges?

Can additional equipment be stored at the mortuary? Additional charges?

. What does the mortician need to interface with the coroner and hospital?

© o N o o

. How quickly can the death certificate, transfer permits, cremation authorization, etc. be obtained?

10. What else will be required for him or her to get our patient shipped promptly? How much can be done in advance?
For Coroners:

1. Communication of our goal: we are attempting to minimize the biological deterioration associated with the dying process.
This requires quick action because cellular damage begins at (or, in some cases, even before) cardiopulmonary arrest. To
minimize biological deterioration we need to start our procedures with absolute minimum delay. This means that we need to
have our patient pronounced and then released from the hospital as quickly as possible after cardiopulmonary arrest.

2. Will she or he cooperate with that?

3. What circumstances would require autopsy? In those cases, can the autopsy be limited to the trunk (i.e. can the brain be
spared)?

4. What does the coroner need to effect an immediate release of our patient from the hospital?

4-a. Does the coroner need a phone conference with the physician? If so, make sure that the physician and the coroner speak
to each other in advance. Both of them should understand exactly what each other needs, and should know how to contact
each other immediately (phone numbers, pagers, etc.). By arranging communication between the coroner and physician in
advance, less confusion and fewer obstacles are likely to appear at the last moment.

4-b. Does the coroner need any paperwork completed? Can we get a blank form and fill it out in advance? How can we get
this paperwork signed by the physician or hospital and delivered to the coroner in the most efficient way (fax, courier, etc.)?

For Physiciang/Hospitals:
. As with the coroner, does the physician understand our goals?
. Will she or he cooperate with us and assist in gaining hospital cooperation?
. Can the patient be pronounced promptly? What arrangements are necessary to make this happen?

1
2
3
4. Do the physician and hospital recognize Alcor’s authority to accept the patient as an anatomical donation?
5. What is his/her fax number so we can fax the “General Information for Hospital Personnel”?

6

. How far are the physican and hospital willing to go in cooperating with us? Non-interferrence only? Medications and 1V line
only? CPR?

7. Are large quantities of ice available at the hospital and mortuary?
8. Can Alcor personnel wait nearby (eg. in the floor lounge)?

9. Can Alcor equipment be stored nearby (eg. in an empty room)?
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Before Alcor personnd can plan
for the logidtics trip, we mugt have a
deposit of $5000. After Standby is
terminated, the member or the
member's next of kin will receive
an accounting. In case of overages,
the member can choose from sev-
erd options as to how Alcor might
disburse this money (cash refund,
donation to research, etc.). If the
Standby becomes lengthy, the mem-
ber must make arrangements to
cover this as well.

Covering the Unexpected

An unexpected need for Standby
usudly poses the grestest problems.
What if you suddenly fal ill with
gppendicitis, are rushed to the emer-
gency room, and have no way to
make Standby pre-arrangements?
Even though Alcor could not carry
out a logigtics trip in advance (pos-
sibly compromising any Standby),
some members would ill prefer to
cdl us and ask for the deployment
of a CryoTransport Team.

This las-minute scenario would
require a dightly different type of

accounting. Without the advance lo-
gistics portion, actua Standby would
become far more difficult, forcing
the CryoTrangport Team to account
for every possible complication.
Such a Standby would probably re-
quire the participation of more Alcor
staff members, and possibly local
assdants as wdl (if avalable). Ev-
ery Stuaiond difference will change
the billing to one degree or ancther.

A Simple Way
To Provide Standby Funding

Some Alcor members have cho-
sen a very ample and inexpensve
way to provide funding for unex-
pected stuations. A member need
only provide a credit card that Alcor
is authorized to draw againg in such
an emergency. Since you want to
have your full credit limit avalable
a dl times, this credit card should
have no other purpose but Standby
funding.

As you can see, Standby provi-
sons handled in this fashion do not
need to represent a cost unless you
actualy use the service. Further, be-

cause Alcor can confirm that suffi-
cient funds are available on ex-
tremely short notice, the dedicated
credit card account alows us to ac-
commodate emergency requests for
Standby services without being ham-
pered by funding questions. And,
unlike setting aside specific funds
that you might prefer to invest dse
where, you will not lose any interest
or potential appreciation of assets.

Conclusion

Arranging for your Standby is
the angle most important thing you
can do to improve your chances of a
good CryoTrangport, but you must
make these arrangements well in ad-
vance. Don't be caught by an unex-
pected emergency — provide for
your Standby now, so that Alcor's
CryoTransport Team can be there
when you need us.

If you have any questions on
this subject, please give me a cdl or
emal me a linda@acor.org.

&

\_

s ShowYour Support -- Wear Our Symbol!

The Official Alcor Patch!
This embroidered patch (left) is 3" in
diameter, with a white background, dark
blue phoenix symbol, black lettering, and a

dark blue border. Price: $4.00

The Official Alcor Pin!
This cloisonné pin (right) is 1.25" x 17,
with a white background, dark blue phoe-
nix symbol, black lettering, and a gold bor-

der. Price $7.00

To order, call 1-800-367-2228 and give us your Visas/MC number,
or send check or MO to Alcor Foundation, 7895 E. Acoma Dr., Ste. 110, Scottsdale, AZ 85260
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‘ | nterview

By Russell Cheney

Unbinding Prometheus

A Conversation with the Most Likely Candidate for

Sientific Leader of the Prometheus Project

Editor's Note:

-

The following is an exclusive interview with the scientist who is widely regarded as first
choice to head the Prometheus Project’s research team [26]. Anonymity is maintained out of
respect for this scientist’s current position. While the editorial policy of Cryonics usualy
precludes the publication of anonymous interviews, in this particular case we believe that the
strength of the subject matter outweighs this consideration.

Cryonics presents this article solely as a point of information. Cryonics Magazine and the
Alcor Life Extension Foundation neither endorse nor criticize the Prometheus Project.

~

J

Russell Cheney (RC): Why is the
Prometheus Project exciting to you?

Answer (A): Wdl, the answer to
that isclear. The Prometheus Project
offers the prospect of very radica
changes in the way we regard medi-
cine and the way medical care is
carried out. The Prometheus Project
essentidly offers the possbility, €f-
fectivdy, of curing any disease that
does not involve direct damage to
the brain, in the sense that if the
brain could be cryopreserved for
long periods of time, sooner or later
al diseases will be curable, and pa
tients would then be alowed to reach
the cures that will be developed in
the future.

The Prometheus Project isatwo-
step project. Thefirst step is a proof
of principle involving cryo-

preservation of the brain. The sec-
ond step is the perfected cryopre-
servation of the whole body. In
other words, the atainment of true
suspended  animation.

And certanly it's not very con-
troversd to think that if suspended
animéation can truly be achieved, then
of course, al medica advances that
will be developed in the future would
be available to anyone that needs
them today.

And | think that is such a sweep-
ing shift in our concept of whet is
possible that, of course, it would be
very dtractive to make that become
a redlity. It would certainly be a
revolutionary departure in human
higory, if we could achieve that god.

RC: Before we ask you about spe-
cific research plans, is there any

background information that would
be hepful for our undersanding of
the future potential of the
Prometheus Project?

A: Sure. Let's consder severd as
pects of background behind the
Prometheus Project. One of the
backdrops to this whole Project is
prior research achievements in the
area of organ cryopreservation. Of
course, if we're going to be induc-
ing suspended animation in the hu-
man, we need to be able to preserve
the individua organs that comprise
the human. And dthough there has
been interesting work done in the
area of whole-body freezing by
Audrey Smith [20], and by people
like Ken Storey, who studies frozen
frogs [21, 13], those experiments in
a way fdl short of strong proof that

Russell Cheney (pictured above; no, that's not the interviewee) is an Alcor suspension member, a
certified Alcor CryoTransport Technician and regular correspondent for Cryonics.
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we can atain suspended animation
because the storage temperatures for
both of those whole-body experi-
ments were much too high for long-
term storage.

In the field of organ cryopre-
servation, though, there have been
some whole organs that have been
successfully cryopreserved a tem-
peratures that would alow long-term
preservation. One of them is the
canine intestine which has been
shown by a number of groups to
survive freezing in liquid nitrogen,
and to support normd function after
transplantation [11]. The canine
pleen has dso been frozen to farly
low temperatures, thawed, and at
least in one case seemed to escape
some of the long-term degenerative
diseases that tended to plague that
modd [1]. But the bottom line is
that, in a least one case, it's been
shown that the canine spleen can
survive deep freezing and thawing
and ill function after transplanta
tion.

RC: Any successs in organ sys
tems in addition to the intestine and
spleen?

A: John Farrant’s cryopreservation
of guinea pig uteri back in 1965 is
worth mentioning [9]. He used a
very innovative ap-
proach which avoided
freezing entirdy. And
this is one of the pre-
cursor approaches that
led to the current ef-
forts to cryopreserve
organs by vitrificaion.
He could have actu-
dly vitrified the uteri a the time,
but he did not understand that. He
didn't understand the physics well
enough to redize that if hed only
cooled the uteri another 50 degrees
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or so he would have converted them
into aglassy state and probably could
have preserved them for years.

That just was not known a the
time. But he did the hard pat: he
was able to introduce about 55%
dimethyl sulfoxide into the uteri and
wash out the DMSO after warming
them back from about dry-ice tem-
perature, and have the uteri contract
normally in response to histamine
stimulation.

That's a subgtantia achievement
in cryobiology.

| might dso mention that, usng
an extension of that technique,
Gabridl Rapatz, a few years later
was able to cool adult frog hearts
down to dry ice temperature, warm
them up, and get good, vigorous
beeting of the frog hearts after warm-
ing [17].

There have dso been a number
of sporadic reports of partia or com-
plete successes in the area of kidney
freezing [10]. The problem with
these experiments is that they seem
to fly in the face of wha we now
know mechanicdly to be going on
in the case of kidney freezing.

And, unfortunately, as you
know, recent clams for successful
ra heart cryopreservation have not
been substantiated to date [2].

At the same time, using com-

“The brain is an organ like any other organ, and if
it's possible for certain organs to be

cryopreserved, then it may well be possible for the
brain as an organ to be cryopreserved too.”

pletely different methods, Fahy hes
been working on organ vitrification
for severd years, and that seems to
be nearing a critical point [7].

So you could say that part of the

background for considering the
Prometheus Project is that there has
been a lot of success, or results that
are pointing directly toward the pos-
shility of success, in other organ
systems [16, 25].

RC: But asto the brain itsdf . . .?

A: One of the things to keep in mind
is that the brain is an organ like any
other organ, and if it's possble for
certain organs to be cryopreserved,
then it may wdl be possble for the
brain as an organ to be cryopreserved
too, which is the first step of the
Prometheus Project.

With respect to the brain per s,
thereé's been a tremendous amount
of prior work done on cryopre-
sarving brain tissue. And generdly
speaking, what has been observed is
that brain tissue survives biochemi-
cdly in suite of very severe freez-
ing. And despite freezing being done
in ways which are not exactly as
protective as they could have been.

So we think that biochemicaly
the brain is fairly hardy, but for
whole brains, very limited work has
been done. It's known that you can
perfuse rabbit brains with glycerol
with good permesgtion of the glyc-
erol. It's dso known that rat brains
resist permeation with most
cryoprotective agents.
So one issue is whether
we'll be able to get
cryoprotectants to pen-
etrate the brain ad-
equately.

Therésadso
been work, of course, on
the cat bran by Isamu
Suda and his colleagues at Kobe
University in Japan [22]. They
showed that it was possible to ob-
tain a norma dectroencephaogram
after freezing the isolated cat brain



to minus 20 degrees Celsius and
holding it there for five days, and
then thawing it and reperfusing it
with warm cat blood. What they
did was actudly to eectricaly com-
pare the same brain before and after
freezing to see if the wave pattern
was gmila.  And what they found
was a very good degree of
complementarity between the pre-
frozen and the post-thawed brain.
Which is quite a stunning accom-
plishment.

They did not use enough glyc-
erol to protect at very low tempera
tures, however, and what they found
was, if they froze to minus 60, they
could get some recovery of the
electroencephalogram, but it was
much diminished. If they froze to
minus 90 they got no EEG, suggest-
ing that long-range neura connec-
tions were broken. But they did get
nice recovery of individua brain
cdls, as demonsirated by applying
microdlectrodes to cdls within the
brain and recording the electrical
discharges.

RC: Does other significant research
background in this fidd exist?

A: It's known that living tissues can
survive an incredible amount of dis-
tortion by ice. This has been one of
the paradoxes in the fidd and one
of the reasons it's taken so long for
people to decide that we have to go
to such extents as vitrification in
order to cryopreserve organs. Hu-
man limbs severdy frozen by acci-
dent in the winter in Alaska can
sometimes be largely saved by dit-
ting them open to dlow edema fluid
to escape and pressure to be relieved
from the tissues so the blood can
reflow back to the blood vessdls.
Prior to those observations, it
was thought that the limbs were just

irreversibly damaged; when you
thawed them out, blood went into
them for a little while, but then the
limbs turned blue and that was the
end of it. But the problem is that
the blood vessels are lesky. If you
dlow the lesked fluid to weep out
of the limb s0 you don't build up
tissue pressure, you can actudly pre-
serve the limb.

And there are similar experi-
ments on frostbite where people
have taken animal limbs and im-
mersed them in very low tempera
ture baths and frozen them to unrea-
sonably low temperatures, such as
minus 20 degrees or below, and
thawed them out and retained most
of the sructure of the limb.

And this is without any
cryoprotective agents being present.
And yet what we find when it comes
to the three most popular organs -
the heart, liver and kidney - is that
they tend to have very senstive vas-
cular beds. Presumably the same
would be true of the brain. If you
freeze out too much ice in those
systems, you can't recover the whole
organ because of the blood vess
damage.

Nevertheless, some of these ex-
periments dlow us to devise gods
that we can pursue. In other words,
it's known in certain cases how
much ice can form without destroy-
ing the capillary bed, and from phase
diagram information it's possible to
caculate how much cryoprotectant
you would need to prevent forma
tion of that amount of ice. Then
you can design experiments that
would alow you to introduce at least
that amount of cryoprotectant to pro-
tect the vascular bed.

For example, in the case of the
brain, the golden hamster has been
frozen to the extent of about 63% of
its brain water being converted into
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ice. And yet when you thaw the
hamster out, the hamster seems to
behave normally afterwards [20].
You can actualy freeze out even
more ice than this in the brain, and
have the hamsters bresthe afterwards,
which is dill impressve, even though
they don't recover. And it seems
that the damage to the brain was
probably not the limiting factor in
those experiments.

So arguing on that badis, it would
seem that you don't need to prevent
too much ice from forming in the
brain in order to protect it. On the
other hand, there were a lot of ex-
periments done back in the *80s in-
dicating that in fact the brain is me-
chanicadly damaged by ice, and we
reglly do have to contain the amount
of ice and reduce it to a minima
leve if we're going to get long range
Sructure preserved in the brain.

RC: Basad on what you're saying
I’m envisioning a cryonic suspen-
gon protocol here which might in-
volve addressing different organs
separately.  |Is that conceivable?

A: Sure, that's ared posshbility. Un-
fortunately, cryobiology, particularly
organ cryobiology, is a shoestring
operation, and adways has been, and
so we don't have a great dea of
information about the differing re-
quirements of different organs for
cryoprotectants.  But it's been long
apparent that one potential approach
would be to have severa different
cannulas going to severa different
organ systems within a given body
S0 as to optimaly protect each indi-
vidud system.

That's entirdly feasble. It would
be awkward. It would be alot more
convenient if one agent, or one mix-
ture of agents, could be found that
would protect everything. But if
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that cannot be done, then there's
certainly the prospect that you raised
of individualy protecting the indi-
vidua organs al within the body.
It's not unreasonable at al.

RC: In terms of what you think
might be appropriate background for
us, the reader of this interview, were
there any other items that you fet
could be mentioned at this point?

A: | suppose | could amplify a bit
on some unpublished findings that
cryonicists came up with in the
1980s and early 1990s [3]. One of
the findings was that if you actudly
look at brains in the frozen date to
see what the ice patterns look like
with ordinary freezing techniques,
looking a things a the light levd,
the damage looks quite severe and
quite fearsome.

If you re-examine the same
brains using the eectron microscope,
there is gill some damage that is
observed in the frozen dtate, but far
less than you would assume just by
looking a the picture on the light
microscope levd. So it's a little bit
of a paradox that there does seem to
be injury, and you can see the injury
in fact when you thaw the brain out.
You see rips and tears in the tissue
that correspond to the large ice cavi-
ties that are formed and are vishle
in the light microscope.

If we're shooting for a perfected
method, we have to preserve the
structure.

So I'd say that one of the pri-
mary findings that came out of the
work that was done in the *80s and
early '90s is that current
cryopreservation methods for brain
cause a tremendous amount of struc-
turd damage to the brain. They do
permit some Sructurd preservation,
of course, but the level of injury
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that we see is sufficiently severe that
| don't think we can redly be con-
tent with the satus quo. We have to
do better than what we've seen so
far.

RC: Have there been additiond sg-
nificant findings more recently?

A: There has been some very recent
work that Mike Darwin did, on ca-
nine brains, in which he loaded the
brain with about 7-molar glyceral,
froze to minus 90 for a couple of
years, thawed out the animal,
reperfused the brain with fixative,
and processed the brain in a number
of different dectron microscope fa
cilities [4]. In at least one of those
facilities, the structure that came
back was quite breathtaking in many

“We must have a more
reliable and more complete

preservation technology at
our disposal.”

areas. The synaptic dtructure was
normal, the synaptic vesicles both
pre- and post-synaptically were nor-
mal. You could see the normal
postsynaptic dendties. You could
see clean interstitial space in the
brain. And you could see this sort
of dructure over large aress of the
brain.

Unfortunately you also saw,
within the same brain, szable areas
that seemed to be ripped or macer-
ated, perhaps by ice. And you aso
saw partial dissolution of what
seemed to be smdl populations of
glia cells. In other words, you
would see cdl nucle with no cell
bodies surrounding them.

RC: For cryonics, how criticd is
that finding?

A: Fortunately those are probably
not neurons and are probably not
critica; they're probably not infor-
mational in naure. The informa
tional structures seemed to be
present. But, neverthdess, this is a
defect in the results. | think the
positive outcome is that at least much
of the neuropil, which is the fine
weave of the brain, or what you
might say is the “crosstak ared’
between brain cdls, seemed to re-
main intact. And that’s probably
where we live, as individuds, in dl
those eectrica connections, where
al the traffic takes place.

On the other hand, there were
those seemingly macerated aress of
neuropil. Furthermore, samples from
the same or smilar dog brains sent
to most other electron microscope
facilities have shown terrible results.
| mean unbdievably bad results. So
we have a problem of reproducibilty
here. But even under the best con-
ditions there’'s ill sufficient dam-
age that dthough we can hope tha
some of the synapses have survived,
we also have to be very concerned
that some of them may have been
destroyed.

So there’'s substantial evidence
that gives you pause, to put it mildly.
And | think that aslong asthe present
Stuation continues to exist, nobody
can be very thrilled about being fro-
zen today. So we must have a more
reliable and more complete preser-
vation technology at our disposa.

RC: Could you share with us your
thoughts on what approach might
most effectively be taken in a seri-
ous, well-funded research program
leading to effective brain



cryopreservation?

A: | would envison a two-pronged
gpproach being initiated early on, in
any kind of serious research pro-
gram in thisarea. There are redly a
couple of issues that need to be ad-
dressed, and should be faced up-
front.

One of the issues is whether you can
get cryoprotective agents into the
bran or not, without causng mas
dve damage from dehydration. In
other words, the brain has al the
usua permesability problems of other
organs, but in addition to that, it has
a permeability barrier known as the
“blood-brain barrier”. And these
barriers make it difficult for mol-
ecules to pass from the blood ves
sds into the brain tissue.

This blood-brain barrier has been
developed by evolution to protect
the environment of the brain cdls,
because you have a very sengtive
system which can’t be alowed to be
disgurbed. Unfortunately, what this
means for the cryobiology of the
brain is that we have to be very
lucky and find agents that can pen-
efrate through this blood-brain bar-
rier without causng damage. Or we
have to be able to open the blood-
brain barrier, a least temporarily, to
dlow these agents to get through.

RC: You mentioned a second issue?

A: At the same time that we concern
ourselves with structural preserva-
tion and penetration, we have to be
concerned about the second issue
the cdlular toxicity of any agent that
might be used. Classcaly, cryonics
hasn't had to worry too much about
cdlular viability, and ultrastructura
preservation was the god. And |
think ultrastructure till has to be
preserved if you want to perfect the

process, but you must do more than
that. You must dso preserve the
biochemigry of the bran.

| told you that the biochemistry
can survive severe freezing and
thawing. Unfortunately, the struc-
ture of the brain can not. And as
you add cryoprotective agentsto pro-
tect the structure, then you can only
increase the threat of damage to the
biochemica aspects of the brain. So
that balance has got to be met, and
in order to do that you need feed-
back on cdlular viability, as you go
through the initia series of experi-
ments.

| think one excdlent modd that
could be explaited, in this regard, is
the hippocampa brain-dice moddl.
The hippocampus is the part of the
brain that reads in and reads out
memories, and a tremendous amount
is known about the neurophysiol-
ogy of the hippocampus. And it's
possible that if agents are found that
penetrate the brain adequatdly, they
ought to be screened againgt the hip-
pocampus for the ability of the hip-
pocampus to recover norma func-
tions after exposure to the
cryoprotectants.

In addition, if agents are found
to be particularly attractive, based
on cdlular viability with the hip-
pocampa brain-dice mode, then it
may aso judify extraordinary tech-
niques to make sure that those agents
can be ddivered into the brain, in-
cluding opening up the blood-brain
barrier, or lavaging the brain through
the ventricular system, or whatever
other techniques people can come
up with.

RC: Opening up the blood-brain bar-
rier?

A: There has been work, by
Rapoport many years ago, indicat-

4th Qtr, 1997 «

ing thet it is possble to open up the
blood-brain barrier in the monkey,
temporarily, to dlow drug molecules
to enter the brain [18]. And mon-
keys subjected to this procedure re-
covered with no neurological defi-
cit. The barrier opening just in-
volved an osmotic pulse of about
1500 milliosmolal or so, flushed
through the cerebral vascular bed.
And apparently that osmotically
opened up temporary gaps in the
capillay wall which dlowed smdll
molecules to cross the barrier and
get into the brain.

This technique has not really
been explored in brain cryopre-
servation research to date. It's re-
mained a posshility for many years,
and it can Hill be exploited.

So to summarize the answer to
your question, | think the initid ap-
proach ought to be a two-pronged
approach in which cryoprotective
agents are screened for their ability
to get into the brain and to do s
without causng damage to cdlular
viability. And that process can be
optimized and improved upon in
many ways until satisfactory results
are obtained.

Presumably one wants to get in
as much cryoprotectant as one pos-
ghbly can, and posshly even a the
expense of a certain amount of bio-
chemicd injury, provided it's likey
that injury can be reversed given
severd days of heding after rewarm-
ing.

RC: From a research perspective,
how would the two-pronged ap-
proach be viewed?

A: You could say the firg prong is
the whole brain, and the second
prong is brain dices. Because the
whole brain has to be perfused. The
brain dice does not have to be per-
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GLOSARY

Anastomoses; Connections between blood vessas.

Freeze Substitution: A method for preserving the structure of a frozen sysem in which the system is fixed while
frozen and ice is then dissolved prior to warming the system.

Cryoprotective Agent: A chemicd compound or a mixture of such compounds designed to both minimize
freezing damage and have minima side effects on the tissues to be preserved; a cryoprotectant.

Dimethyl sulfoxide: DMSO; A traditiond cryoprotectant that permestes well through cell membranes.
Glial Cells: Nonexcitable cdls of neurd tissue that support, protect and insulate the neurons.
Glycerol: Currently the most widely-used cryoprotectant for cryonics, GH,O,.

In situ: In its usud place, usudly within the living organism.

In vitro: Literdly “in glass” meaning in laboratory gpparatus, as opposed to within a living organism.

Model: An experimenta system that has features resembling those of ultimate interest to the investigator, but that
is Smple enough to be amenable to study.

Morphology: Biologicad structure.
Perfusate: A liquid (or ges) that is perfused.
Perfuse: To pass liquid (or gas) through blood vesss.

Prometheus Project:
Firg ten years.

1) Discover how to fully recover both brain and mind from a gate in which it could remain for decades
without deterioration.
2) Demondrate that menta facilities have been fully recovered in a manner that will convince scientists,
the media and the public.

Subsequent years:
1) Attend to imperfections.
2) Extend the research to the remainder of the body to permit the achievement of reversible whole-body
suspended animation.  (This accomplishment would replace cryonics with a perfected method properly
termed suspended animation.)

Preparation: A specific type of modd system.
Thermal Treatment: The time - temperature process used on an object.
Vitrification: A process wherein a solution, at sufficiently low temperature, becomes so viscous thet it solidifies

without the formation of ice. A vitrification solution is an agueous cryoprotectant solution that does not freeze
when cooled at moderate rates to very low temperatures.
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fused. The bran dice can be im-
mersed in the cryoprotectant, and
the agent can be added and removed
by diffuson. So the blood-brain
barrier basicaly does not exist in
the brain dice modd. But in the
whole brain, the blood-brain barrier
may be the primary determinant of
whether a given agent is practica to
use.

So if you just do
hippocampal dlice
experiments, you
may discover won-
derful cryoprotect-
ants that are usdless
because they can't
get into the brain. Or
if you do bran per-
fusion experiments,
you may find things
thet get in nicdy but
are usdess because they are lethd
to the brain cdls. So you need to
look at both sides of the coin.

RC: The hippocampus is an espe-
cidly desirable model because . . .?

A: It's especidly dedrable because
it controls memory, theré's a great
ded known about it, and dso it's a
great example of a neurd circuit that
includes both cdl bodies and an in-
tensgve amount of neuropil (in other
words, axons and dendrites that are
in communicaion with each other).
One can agpply stimuli in various
areas of the hippocampus and pick
up resulting sgnds dsewhere in the
hippocampus to make sure the con-
nectivity is retained.

And | think the connectivity is
one of the absolutely key aress for
successful brain cryopreservation.
It's like making sure your transcon-
tinental telephone system operates
properly: that if you pick up the
phone in Cdifornia and did me in

New York, you don't reach New
Zedand or Florida instead.

RC: And after the successful
completion of the two prongs, do
you envison a sequence of research
to follow?

A: Yes. Because even after you've
done what | described, you have only

“... connectivity is one of the absolutely key areas
for successful brain cryopreservation. It's like making
sure your transcontinental telephone system operates

properly: that if you pick up the phone in California
and dial mein New York, you don’t reach New
Zedland or Florida instead.”

experimented with cryoprotective
agents, you have ill not experi-
mented with freezing and thawing
or with vitrification and rewarming.
So that now must be looked at as a
Sseparate issue. To what tempera
ture can the brain be cooled without
injury, what is the optima cooling
rate, what is the optima warming
rate, and are there things you have
to go through other than the stan-
dard ones, in order to get a good
result? There are many variations
that must be examined. The god of
that kind of research would be to
find out what the brain needs.

You can evauate the results in a
couple of different ways. We redly
haven't discussed end points other
than cdlular viability and morphol-
ogy, so far. But now we come to an
issue which will have to be looked
at if anyone is going to be persuaded
the Prometheus Project has suc-
ceeded: the assay for whole bran
viability.

There are al kinds of indirect
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assaysthat can be done, such asbrain
metabolic parameters, oxygen con-
sumption, glucose consumption, dl
kinds of things like that. Evadudtion
of dectricd activity can be very so-
phisticated and exquisite if done by
an expert, and a tremendous amount
can be learned that way. But what
we would redly like to know is if
the brain can wake up after that sort

of experience.

RC: Recover
full conscious-
ness.

A: Yes And
this involves
the need to
reperfuse the
cryopreserved
brain  with
blood. Isamu Suda did this with his
isolated brain mode, and he was
able to obtain dectrical activity [22].

But as | sad, dectricd activity
may not be persuasive to everybody.
So what ese can we do? Also, if
you have an isolated brain modd,
you don't have the ability to have
the brain express itsdf in any way
other than dectrica activity. Pre-
sumably this could include the dec-
trica activity associated with con-
sciousness, but it would not include
consciousness itself.

One proposa has been to revive
some of the brain transplantation
methodologies that have been pro-
posed in the past. There are acouple
of versons of them. One was pub-
lished by Robert White, in which
you teke the brain that's basicaly
within the isolated skull with the
vascular segments intact, and trans-
plant that into the neck, or other
area, of a second animal [23].

That dlows you to record EEG
over severd days, if not longer. And
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that means that the true cdlular vi-
ability of the brain would be estab-
lished, by falure of the brain to dis-
integrate over time. And you could
aso measure the blood flow going
into and out of the brain to verify
that it's rdativey normd.

That would be good evidence
that the brain remained dive, but it
wouldn't necessarily be good evi-
dence that the brain was functiond.
And =0 it would be desirable, even
though that particular modd is farly
smple and doable, to go after amore
ambitious model, such as Robert
White [24], Demikhov [5] and Sano
[19] have looked at here and in Rus-
sa and Jgpan, in which the whole
head is transplanted.

White has done this both on dogs
and on monkeys, and the Russans
and the Japanese have done this on
the dog upper body, in which you
use the arch of the aorta in the do-
nor as a point of connection in the
recipient. This involves basicaly
transplanting the two upper limbs
adong with the head and the upper
body. But what it gives you is a
preparation which can express con-
sciousness and purposeful behavior
to the nth degree, and which is stable
for severd days, and even for sev-
era weeks, after transplantation.

This is more of a surgica tour-
deforce, but with sufficient fund-
ing the Prometheus Project ought to
be able to attract surgeons who can
do this kind of transplant procedure.
If so, we would then have a prepa
ration which could be at least per-
fused with cryoprotectants, and pos-
sbly even frozen and thawed to vari-
ous leves, and then transplanted and
evauated for consciousness and be-
havior.

That is the sine qua non of an
end point for brain cryopreservation,
conscious behavior.
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RC: Are there any anticipated ma-
jor issues with this approach?

A: There is a problem which attends
this, and that is the necessity of
cryopreserving more than just the
brain. If you're preserving the sense
organs along with the brain and
you're more able to preserve the
brain than the sense organs, then
you're going to find that you cannot
do this preparation.

If your eyes are damaged, if your
ears are damaged, if your facia
muscles are dl in rigor mortis, be-
cause they didn't survive freezing
and thawing, then you're not going
to be able to have a very successful
outcome with such a whole-head
trangplant modd. But that is just
another challenge to be met aong
the way; the Prometheus Project
must ultimately include being able
to presarve those superficial struc-
tures. After al, those are on the
way to whole-body suspended ani-
mation, which is the ultimate god.
But they would introduce potentia
problems in the short run.

On the other hand, it's entirdy
possible that those smple structures
will be a lot easier to cryopreserve
than the brain itsdf, snce they are
smpler and, in many ways, hardier.
And s0 it's possible the problem of
being sdectively unable to preserve
them will actudly not arise But |
think the biggest concern is that, in
the eye, and probably in the semi-
circular cands in the ear, you have
fluid inclusions which are not
perfusable, and this means that the
water in the middie of the eyebdl
will tend to freeze because you won't
be able to introduce cryoprotectants
into it. The eyebadl will tend to
ghrink aso, because of withdrawal
of fluid by the osmotic pressure of

the cryoprotectants. So you can ess-
ily imagine ocular damage and ear
damage caused by this unstirred-pool
effect.

Possibly that’'s something that
can be addressed using fairly smple
gpproaches, if it comes right down
to it. It's hard to say exactly what
those approaches would be at this
point, but they could be addressed
when the time came.

So to answer your question, af-
ter we qualify various agents by
screening them for cdlular viability
and for the ability to access cdls
within the intact brain, then we can
sep up the leve of rigor to looking
a whole-brain viability and, if pos
sible, whole-brain function, depend-
ing upon what the experimentd limi-
tations turn out to be.

RC: You didn't say so explicitly
that | recdl, but going back a step
here to Robert White's work with
the dogs and the monkeys, there was
an implication that his work was
successful ?

A: It was successful.
RC: Tha's jus agonishing!

A: Yes, it is agonishing. You could
trangplant these monkey heads [24],
or dog upper bodies [5, 19], and the
heads would track you with their
eyes, and they would bite you if you
put your finger into their mouths.
They were perfectly intact neuro-
logicdly, there is no question about
it. And so we know that is possible.

What we don't know is how
much damage we can do by adding
and subtracting cryoprotectants and
gl have such a preparation recover,
and how long it would take for such
a preparation to recover.

For example, about a third of



the transplanted human kidneys
don't function initidly. You have
to put the patient on dialysis for
maybe a week or two before the
kidney sufficiently recovers to sup-
port the patient without diayss.
That's OK because we have di-
ayss machines, so thereé's no red
problem with the time dday. But if
you're dedling with a head-trans-
plant model, and the lifetime of that
modd is only a week because you
get into trouble with infections, or
who knows what dse the limitations
might turn out to be, and it takes
two weeks for the brain to recover
from the insult that you induced,
then you're in a bit of trouble.
Incidentdly, there is another way
dation that can be used. If part of
the problem for the brain or for the
superficid structures has to do with
vascular breakdown, it’s possible to
perfuse the head preparation on an
atificid drcuit in vitro, 0 that you
could prevent some of those vascu-
lar problems from being limiting,
and therefore get results that other-
wise could not be obtained. And
you could quantitate things like
blood flow a little more easly, per-
haps. But that's just one variation
aong the pathway that we discussed.

RC: So it sounds like what you're
saying is that you would envison an
approach that would, by design,
manage to harvest rdevant prior re-
search?

A: Wel, let me put it this way, which
is a little bit more precise. I've
given you a lot of information about
how the research would proceed, but
| haven't sad anything about what
the actual agents or agent would be.
And s0 I’'m leaving that completdy
open. And if the Visser agent turns
out to be the best agent, then that's

terrific, we'll use that. If Fahy's
agents turn out to be the best, that's
terrific, we'll use that. |If some com-
pletely other, novel agent comes
aong that's discovered in the course
of the Prometheus Project, or that
somebody else comes up with in
some other |aboratory in the world,
or that some other group comes up
with outside of the Prometheus
Project but within one of the cryonics
organizations, then fine, let's use
that.

| think the god here is to suc-
ceed, and | wouldn’'t want to prgju-
dice the Project in any way. | think
that it's important to keep an open
mind a dl levels on how this is
going to happen, and be guided by
the experimenta results.

The brain is largely uncharted
territory.  There have been a num-
ber of brain tissue dab experiments
that have been conducted in which
the dabs were immersed in various
cryoprotectants, including ethylene
glycol, DMSO, various concentra-
tions of glycerol, propylene glycol,
methanol, mixtures of methanol and
glyceral, and other mixtures as well,
including Fahy’s cryoprotectants,
then ether freeze substituted and
looked a for structure in the pres-
ence of ice, or just fixed after expo-
sure to the cryoprotectant and looked
a for structura preservation after
exposure. And | would have to say
that after dl of tha research, glyc-
erol ill seems to be unbesten by
any other agent. There are agents
that are competitive with glyceral,
but not anything that's diginctly su-
perior to glyceral at this point.

However, | think that those re-
aults largely should be repested in a
moded that’s more appropriate than
abrain dab. There are problems in
the brain-dlab model with getting
the cryoprotectant in and out by dif-
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fuson because of the thickness of
the dab.

RC: In your opinion, what do you
think would be required to convince
the generd public and press and sci-
ence community of the complete
success of the first part of the
Prometheus Project?

A: It's possble the head-transplant
model would not be sufficient to
convince everyone that brain
cryopreservation had been success
fully done. This would be particu-
larly true if it turned out that the
brain required two weeks to recover
and the lifetime of the preparation
was only about two weeks. By the
time the brain had a chance to do
something to prove that it was intact
functiondly, you couldn’t maintain
it any longer.

There could be an answer that
would be quite impressve to every-
one. Although it would be difficult
technicdly, it is gpparently feadble,
at least to a degree. And that would
be to sdectively freeze the brain in
sity, in the intact organism. This
would probably be most achievable
usng a monkey modd, rather than
a dog modd, because there are so
many anastomoses between the ce-
rebra circulation and the superfi-
cd dreculaion of a dog, meking it
extraordinarily difficult to isolae the
brain circulation.

To non-selectively freeze the
brain in stu could be difficult or not
so difficult depending on how toler-
ant the superficid tissue is to freez-
ing. We dready discussed the prob-
lems of freezing eyes, ears, and
muscle in the face. If those druc-
tures turn out to be fairly resstant to
freezing injury, then that would be a
potentially useful approach. You
place the attached head in a freezing
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bath, freeze and thaw it, and then let
the whole animal recover and be-
have.

If the superficid tissues do not
tolerate cryopreservation, it may be
possible to demonstrate successful
brain cryopreservation by sdectively
freezing the brain without freezing
those superficia dructures. It re-
mains to be seen exactly how far
down in temperature we can get the
brain without freezing the superfi-
cial structures. Calculations have
been done indicating that we can
get the brain down to reasonably
low temperatures. From the point
of view of cryobiology, if we can
get the brain down to minus 60 to
minus 80 degrees C, for example,
it's good evidence that the brain
could be cryopreserved indefinitely
by cooling to lower temperatures,
since not a great dedl of extra injury
would normaly occur during cool-
ing below those temperatures.

And yet if we could cool the
brain by, for example, gas or fluo-
rocarbon perfusion, down to those
temperatures while keeping the su-
perficid sructures -- the eyes, the
ears, and so forth -- above the freez-
ing point, or a least above their le-
thal freezing temperatures, then one
could reverse the process by using
warm gas or warm fluorocarbon, to
thaw the brain within the skull, wash
out the cryoprotectant, release the
vascular clamps to dlow the blood
to reperfuse through the brain, and
dlow the animd to recover.

The anima may require inten-

sive care for a couple of weeks, but
with adequate funding that could be
provided. After which the anima
might not only be able to demon-
strate that it survived this experi-
ence, but also show it recognized
people, it could behave normdly, it
could follow you around the room
appropriately, or swing from a tree,
or hed, or whatever might be ap-
proprite for the animd that's cho-
sen.

If it turned out to be a monkey,
of course, it would be al the more
impressive because the monkey ob-
vioudy is as close as you can get to
a human. But a dog would be in-
credibly impressve as well, due to
the high inteligence of a dog.

So this would be a way that you
could obtain survivd of the entire
anima after having its bran sdec-
tively frozen. To the extent that this
can be done, | think it would con-
vince anybody that the brain can be
successfully cryopreserved. We
don't have to achieve this level of
accomplishment in order to convince
probably the vast mgority of people,
but if we could do this, | think we
could convince just about everybody.

RC: Are you comfortable that the
ten-year time-frame and the
$1,000,000 a year funding objec-
tives for the first part of the
Prometheus Project would be suffi-
cient to meet the scientific goas?

A: Yes | think that the answer is
dafirmative in both cases.

| think the time frame is appro-
priate because there is a great ded
of prior knowledge out there thet is
relevant to this problem, both in
terms of brain tissue freezing, whole-
bran pefuson, bran-dab freezing,
and cryopreservation of hearts and
kidneys and intestines and spleens
et cetera. SO a lot is known in the
fidd, and during the ten years of the
first phase of the Prometheus Project,
that information is not going to stop
accruing.

So dl information from outsde
sources dl over the planet will feed
into the Prometheus Project, during
the Project itsdf, in addition to the
findings that would otherwise arise.
| think that many things going on in
cryobiology laboratories are poten-
tidly helpful to this Project. And so
| think that the time scale is a rea
sonable one.

| don't think we should be too
sanguine about the ease with which
this god can be accomplished; there
are cartanly plenty of problems. So
| think looking a a time horizon
less than ten years is probably not
intdligent. But | think thet ten years
provides a reasonable hope that the
god can be attained.

As far as the funding levd is
concerned, I’ve done rough calcula
tions of what it would cost to do a
project like this adequately, and |
do think that $1,000,000 a year turns
out to be about the right number.

RC: Would you have any concerns,
in terms of the financing, that the

“1 don't think that we should be too sanguine about the ease with which this goa can be
accomplished; there are certainly plenty of problems. So | think looking at a time hori-
zon |less than ten years is probably not intelligent. But | think that ten years provides a

reasonable hope that the goal can be attained, and of course it may well be attained

much sooner than that.”
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funding might not be required a an
even rate. In other words, maybe in
the beginning there would be some
additiond funding requirements, for
instance, to obtain a lab and suitable
equipment?

A: The Project will have alot of up-
front structural cods the fird yesr,
but the most costly models will be
implemented only later, so it will
tend to balance out. | seethe Project
phasing in new required equipment
and technology as it evolves, which
essentialy costs roughly what the
last wave of new equipment and new
technology cost. So | think that
generdly spesking a million a year
IS reasonable as to what ought to be
provided.

And it's true that from year to
year there may be ebbs and flows in
the exact requirement involved, but
if you average about $1,000,000 a
year you'll probably get where you
want to go. And if there's more
money than expensesin agiven year,
the surplus needs to be retained in
savings, to avoid a shortfal in a
later year.

It's hard to see that it would be
possible to spend too much money
on the Project. It's not likely
$1,000,000 will be an excessive
amount in a given year. There is
just too much to do.

RC: In the longer term, is it pos
Sble that one mechanism for accel-
erated funding might be research
progress itsef?

A: You have a point. The more
results are produced, the more cred-
ible the concept will become. The
closer it gets to the god, the more
excitement the Project will gener-
ate, and o0 it's quite possble the
funding could actudly accelerate as

the research itsdf is accderating to-
ward the god.

RC: Did you wish to say anything
about the makeup of the team that
you envison would be appropriate
for Prometheus success?

A: | could say a little about that.
The Prometheus Project could ben-
efit from having tdent in a number
of different areas. Certainly having
a neurophysologist involved in the
Project would help a great deal.
Having a cryobiologist or two would
help agreat deal. There needs to be
adequate technica support; |1 don't
think you can overetimate the im-
portance of people just doing rou-
tine tasks. There will be a lot of
data to be processed and people will
have to be brought in to do that kind
of anayss.

A lot of surgicd expertise will
be required, so you're going to have
to bring in people who can do head-
transplant experiments.  You're go-
ing to have to be able to bring in
people who can do brain dice work
ealier than that.

But certainly surgicad expertise
is going to be needed. Preferably a
neurosurgeon, somebody like Rob-
et White, would be idedl for this
kind of project, somebody who both
understands the neurobiology in-
volved and can do the surgery. |
think the Project will be unlikely to
obtain somebody like Robert White,
excepting Robert White himsef be-
ing wooed into Prometheus, unless
the funding is greatly increased over
$1,000,000 a year, as we were just
discussing.

| also think there should be
somebody around who can do engi-
neering work, who can make new
kinds of equipment as required, and
repair old equipment as it gets bro-
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ken. Because Prometheus is going
to involve a condant series of in-
ventions and innovations, and the
Project has to have the flexibility
needed to be able to go in any direc-
tion tha's required.

There may be a need for some-
body to be involved on a full-time
basis just to do the eectron micros-
copy. It would be wonderful to have
somebody who could process mi-
crographs, both light and eectron
micrographs, on an dmog full-time
bass. One of the problems of a
project like this, particularly one that
involves morphology as an impor-
tant end point, is the sheer volume
of data that has to be assmilated by
the workers and the project; that
could be a limiting factor in the rate
of progress, unless you have spe-
cidiss who are willing to take on
that task to the excluson of alot of
other work.

The other kind of expertise that
would be vauable would involve
computer equipment automation
techniques and talent, so at least
some of the aspects of the data track-
ing could be automated to make the
volume of data tracking manageable
by the team.

A number of these tasks can be
pursued on a part-time basis, or can
be contracted out to externa orga
nizations. You don't necessarily
have to have given individuds for
each and every one of these func-
tions. But these are dl functions
that would be valuable to the Project,
and the number of individuals
brought in and assgned to these dif-
ferent functions will be directly de-
pendent on how much money is
available.

The more tasks that can be done
in-house the better. But if alot of it
has to be done outside, then that's
probably feasble as well.
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RC: Some cryobiologists have ex-
pressed a certain reticence toward
cryonics research. What effect do
you think that might have on daff-
ing a research team?

A: Yes, the question you're redly
asking is, “How likely is it that
cryobiologists could be enlisted to
participate in the Prometheus
Project?’

| think that is a very difficult nut
to crack. | do think that there are a
few cryobiologists who might be
able to participate in a project like
that, but the vast mgority of them
would not be able to participate.

| think that there are
cryobiologists who do have relevant
taents that could be brought into
the Project, and | think that one of
the important tasks early in the
Prometheus Project would be to at-
tempt to recruit these cryobiologists.
For some who can't be recruited di-
rectly, confidentid consulting agree-
ments and business arrangements
might a least dlow them to act as
advisors.

There are cryobiologists in Rus-
sawho are available. Whether these
individuds are able to redly do what
has to be done on this Project is an
open question. Certainly there is no
shortage of cryobiologists from Rus-
Sa, but | think we need to have a
Western cryobiologist running the
show if we can manage it.

RC: You mean as a project man-
ager?

A: As a project manager.

RC: Do you believe that, because of
the Project's extensve funding and
time-frame, that it might very well

put many cryobiologists in a pos-
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tion where they would fee more
comfortable about having a conti-
nuity of a career, if they choose to
participate?

A: 1 think so. | think there may be a
couple of cryobiologists who would
be on the fence about a project like
this, would realize that departing
from academia and going into this
fidd of research might make them
unemployable in the future, but who
might think, “If we actualy have
ten years to pull this off, an ad-
equate amount of funding to get
good results, and if we have the abil-
ity to publish results that are ob-
tained dong the way, in good jour-
nas like the neurobiologica jour-
nas, then there may be the opportu-
nity of sustaining on€'s career, in
some way, after the Project is com-
pleted.”

And agan, | think that if there is
hope of recruiting cryobiologists, the
ten-year time-horizon would be a
mgor factor in successfully recruit-
ing these people. Because it is po-
tentidly a one-way dredt; it's a tre-
mendous risk for any cryobiologist
to go into, just because of the con-
troversa nature of the whole con-
cept.

On the other hand, one redeem-
ing feature about this research is that
it is not cryonics It's a scientific
research project devoted, in the first
ten years, to cryopreserving a single
organ. As such, it's no different
from other research projects to pre-
serve organs.

But | believe Robert Ettinger
once sad that cryobiologigts are like
firemen who only want to put out
small fires, and that analogy per-
tains here. This is the banking of a
sngle organ, and s0 on that basis
should be perfectly respectable. And

nobody is asking anybody to have

their brain frozen in the interim.  Yet
because of the profound nature of
this particular organ, cryobiologists
and others are going to be uncom-
fortable about it.

RC: Isit possble that some taented
cryobiologists might be positively
motivated by the extraordinary po-
tentid of Prometheus?

A: Yes. Infact, | know of a least
one credentialed cryobiologist who
would definitely be interested. But
we aso need to recognize that sci-
ence is a universa, non-exclusive
enterprise by its nature. Bright
young Ph.D.s who are not
cryobiologists by training could be
recruited and trained as
cryobiologists. In other words, if
we can't hire cryobiologists, we may
be able to make some new ones. If
they can publish their work, then
they’re cryobiologists.

RC: What role do you envison for
volunteers on the research team?

A: Volunteers could be of enormous
benefit. In a project of this kind,
there is virtually no limit to the
amount of man (and woman) power
that can be usefully applied. Vol-
unteers would provide more cost ef-
fectiveness.

RC: What do you see as the impact
of recent biomedical research on the
Prometheus Project potentia?

A: There are two new developments
that are clearly relevarnt.

The first development, das, is
an unfortunate one, and that is the
trouble Olga Visser had in repro-
ducing her results.  This new infor-
mation about how difficult the Visser
method is to reproduce, even using



an extremely smple and forgiving
tes modd, should remind us al that
we ae deding with difficult ques
tions that may require more than
one new idea to answer. In my
opinion, it is not scentificaly plau-
shle that the Visser method is going
to give cryoniciss everything they
want. | believe many people will
now agree with this conduson. This
underscores the need for the whole
community to get in the same boat
and dart rowing together. That wa
terfall ahead keeps getting closer
every day, and jumping out of the
boat and swimming to shore doesn't
look particularly feasble.

The second development, fortu-
nately, is podtive. The first suc-
cessful doning of an adult mammd
by lan Wilmut, a cryobiologist, sud-
denly brings body-replacement op-
portunities into view. One can imag-
ine trangplanting a formerly success-
ful cryopreserved head and spinal
column into an anencephdic clone.
Peripherad nerves regenerate, o the
dorsal and ventral roots might be
coaxed into establishing reasonable
connections with the cloned replace-
ment body. Hookups of the vagus
and other nerves may dso be man-
agesble. A transplant team with suf-
ficient daring and determination
might well be able to accomplish
such a “body transplant” operation
using surgica acumen and equip-
ment that largely dreedy exists and
has been demongtrated.

Societal and ethical concerns
would need to be resolved before
this gpproach could be utilized. But
this approach would then alow a
successful central nervous system
cryopreservation technique to be the
rough equivaent of whole-body sus-
pended-animation. In other words,
the payoff of part one of the
Promethius Project could be much

greater than anticipated.

RC: From where we stand today,
what is needed to unleash
Prometheus, as far as you're con-
cerned?

A: Wdl, | think it could happen in a
number of ways. There could be
some dramatic breakthrough, maybe
Olga Visser preserves a pig heart, or
something like that, and suddenly
everybody feds that this whole redm
redly is possble and needs to be
supported.

Or maybe Paul Wakfer comes
up with another way of sructuring
the organization such that suddenly
everybody feels the payoff is so
much greater than they perceived it
before that they just have to partici-
pate.

There could be a variety of ways
it could happen. But | think it abso-
lutely imperdtive that it happen. |
think there is much to be done, and
our limited time is passang rapidly.
What we have now is inadequate.
And the concerned groups and indi-
viduds can not accomplish as much
aone as they can together.

The lack of a perfected technique
results in such a high price to pay
that we need to find every possble
way of overcoming that limitation.

RC: Let's presume that, for some
reason or another, the $1,000,000
funding objective was not met. In
your opinion, could there Hill be a
Prometheus?

A: There could be. It would be
more risky, and it would produce
results more dowly, and it might be
more difficult to recruit the talent
into it that would be desrrable for
the Project. But as far as I’'m con-
cerned, some sort of research pro-
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gram, focused, systematic, well-
managed, and well-funded to the
extent that it can be done, is neces-
sary. And some project is better
than no project.

| think Paul Wakfer would tell
you that anything less than about
$900,000 is not likely to be useful,
and to a certain extent he's right,
but to a certain extent any money
that’s spent on brain cryopre-
sarvaion has the potentia of dis
covering new information that could

help everybody.

RC: If, through some mechanism
that we don't envison a the mo-
ment, funding were ten times greater,
or a hundred times greater, would
that affect the rate of the research
results?

A: Yes | don't think there's any
guestion about it, because a lot of
the research will be very systematic
in nature, and the speed with which
you can progress through the vari-
ables depends on the resources you
have at your disposd: the manpower,
the number of machines you have to
do smultaneous perfusions, and fac-
tors of that nature.

S0, yes, it could be sped up by
having more resources.

More resources would aso at-
tract more credibility on the part of
outside scientists, who could be
drawn in as collaborators and so
forth, which would alow conven-
tiona laboratories to take on some
of the work load. That of course
would accelerate the results and
bring in new dimensons that other-
wise might not be integrated.

o
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much is hagppening o rapidly
n technologies that bear on
cryonics, it is impossble to follow
even a fraction of it. This new col-
umn is my very humble atempt to
fill you in on what | think is inter-
esting and important. | make no
clam to completeness or even rd-
evance, these are just some items
that caught my eye over the lagt few
weeks. Unfortunately, | don't see
everything. This is where you, my
readers, enter the picture. Be my
extra eyes, emall me information
about the latest breakthroughs, point
me in the right direction, and | prom-
ise this will be much more interest-
ing reading than if you had to rely
solely on my meager resources. If
you want credit, you've got it; if
you're revealing deep, dark corpo-
rate secrets, I'll defend your ano-
nymity. It's dl up to you, though,
how interesting and exciting | can
make this column. Fed free to e
mal me a gvan@csd.uwm.edu (if
you put TechNews in the subject
line I'll get to it faster) or posta
mail me at Alcor’'s address.

Cloning Update

By now, aimost everyone has
heard the news about “Dolly,” a
clone from the udder cells of an
adult sheep at the Rodin Inditute of
Edinburgh, Scotland. What you may
have missed is the July 24th an-
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TechNews

By Stephen J. Van Sickle

Column #1

nouncement about the birth of five
lambs cloned from fetd cdls. These
lambs are specid because they con-
tain extra genes inserted before they
were cloned. One of the lambs,
named “Polly,” carries a human
gene. This is gignificant, since it
points the way to efficient repro-
duction of animas that produce hu-
man hormones and proteins of thera:
peutic vaue. Possble examples in-
clude clotting factors, human growth
hormone, and treatments for cysic
fibrogs. (Science 277, pg. 631, Aug.
1997).

Molecular Nanotechnology

Dr. Eric Drexler has recently re-
leased his design for a new fine-
motion controller conssing of only
2,596 atoms. Previous rough designs
were estimated a over 3 million &-
oms. The current design is based on
a Stewart plaform (smilar to those
used for flight amulators) with eght
struts, alowing the positioning of
aoms and molecules within a frac-
tion of an atomic diameter in Six
degrees of freedom. See http://
www.imm.org/Parts/Part2.html for
pictures, details, and a file of the
complete design.

Molecular nanotech designs may
be getting smpler, but we 4ill have
to face the question of how to make
them. One approach is to use
fullerenes (the famous “buckybdls’)

and their derivatives as building
blocks. The NASA Ames Research
Center Computational Chemistry
Branch is invedtigating this by de-
signing components based on
fullerenes, including gears and com-
puter  components.  (http://
science.nas.nasa.gov/Groups/
Nanotechnology/). Professor Rich-
ard Smalley, Nobe prize winning
discoverer of buckybdls, is dso in-
vestigating the use of carbon
nanotubes as probe tips for scan-
ning probe microscopes (Hongjie
Da, Jason H. Hafner, Andrew G.
Rinzler, Danid T. Colbert, and Ri-
chard E. Smalley, “Nanotubes as
Nanoprobes in Scanning Probe Mi-
croscopy,” Nature 384, 147-151
(1996)).

Finaly, abgracts of the papers
to be presented at the Fifth Fore-
sight Conference on Molecular
Nanotechnology are now available
on the World Wide Web (http://
www.foresight.org/Conferences/
MNTO5/Abstracts/index.html). Pa-
pers of interest to cryonicigs include
“Cryopresarvation of Large Biologi-
cd Sysems” “Ultimate Theoretica
Modes of Nanocomputers,” and “In-
termediate and Long Term Objec-
tives in Nanotechnology.”

Buckyballs on the Brain

Spheres of sixty carbon atoms
aren't just for machines, anymore.



Researchers have reported that
malonic acid derivatives of
buckminster fullerene (a water
soluble form of C60) have powerful
neuroprotective effects, particularly
againg the glutamate receptor-me-
diated excitotoxicity that occurs dur-
ing stroke, cardiac arrest, and brain
trauma. Is there nothing these ver-
satile molcules can’'t do? (Laura L.
Dugan, et d. “Carboxyfullerenes as
neuroprotective agents.” Proc. Natl.
Acad. Sci. USA, Vol. 94, pp. 9434-
9439, Aug 1997)

“Re-educating” Organs

Rejection is the Number One
problem in organ transplants. Most
candidates for organ transplants die
waiting for a suitable organ, trans
plants often fal even with a “maich,”
and even successful transplantees
have to rely on dangerous anti-re-
jection drugs for the rest of their
lives. Capt. David Harlan and Lt.
Cmdr. Allan Kirk at the Naval Medi-
ca Research Inditute in Bethesda,
Maryland have succeeded in the
laboratory with a new technique that
may change dl that. They do not
yet understand how their technique
works, but they say the data sug-
gedts the immune system is “re-edu-
cated” to leave the transplanted or-
gan done. To quote from the press
rlease; “As part of their research,
the team transplanted very mis-
matched kidneys into non-human
primates and treated them with the
novel therapy for 28 days after the
operation. No other therapy, includ-
ing the use of anti-rgection drugs,
was administered. Sx months later,
the primates are robust and suffer-
ing no sgnificant sde effects. The
short course of the therapy appears
to be long-lasting, precluding the
use of daly medication to prevent

organ rgection.” It gppears that the
technique may also be useful in
xenotransplantation (transplanting
organs from non-human animals).
Detals were published in Allan D.
Kirk, et a. “CTLA4-Ig and anti-
CD40 ligand prevent rend dlograft
rgection in primates” In Proc. Natl.
Sci., USA, Val. 94, pp. 8789-8794,
Augus, 1997, the full text of which
is available on the Web at http:/
www.pnas.org/cgi/content/full/94/
16/8789.

Artificial Chromosomes

Scientigts a Case Western Re-
serve University School of Medi-
cine in Cleveland, Ohio have suc-
ceeded in assembling strands of hu-
man DNA into artificial chromo-
somes. Current experimental gene
therapies, relying on viruses to add
genes to exiging chromosomes, may
cause mutations, ater function in
unpredictable ways, and often dis-
appear as the cdl divides and the
new genes fal to replicate. Artifi-
cid chromosomes, the creation of
which is not yet fully understood,
appear to bypassthese problems, and
have survived for as much as 6
months in cdls replicating in cul-
ture. Harrington, J.J,, & d. “Forma
tion of de novo centromeres and con-
struction of first-generation artifi-
cid chromosomes.” Nature Genet-
ics 15(April):345.

Alcor Member Wins Award

Dr. Rdph Merkle, Alcor mem-
ber and computational nanotech-
nologist at Xerox, was awarded on
March 2, 1997 The Association for
Computing’'s (ACM) “Paris
Kanellakis Theory and Practice
Awad’ for his contributions to the
development of public key encryp-
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tion. The Award was given to Dr.
Merkle and five others for “the con-
ception and first effective rediza
tion of public-key cryptography. The
idea of a public-key cryptosystem
was a major conceptual break-
through that continues to gimulate
research to this day. Without it
today’s rapid growth of eectronic
commerce would have been impos-
sble” Dr. Merkle shared the award
with Leonard Adleman, University
of Southern California; Whitfield
Diffie, Sun Microsystems; Martin
Hellman, Stanford University;
Ronald Rivest, MIT; and Adi
Shamir, The Weizmann Inditute of
Science.

Revolution to Orbit

You may not have to teke that
risky low-temperature trip to the fu-
ture to fulfill your space travel
dreams. Rotary Rocket Company (a
Redwood Shores, California startup)
has released the latest redesign of its
Roton single-stage-to-orbit space-
craft. This extremely original de-
Sgn uses a proprietary rocket en-
gine that “rotates about the Roton's
longitudind axis, generating the cen-
trifugal force necessary for pump-
ing the propdlants a high pressure
to the engine€'s banks of multiple
combustion chambers” Rapid turn-
around and low operating cost prom-
ise to radicdly reduce the price of
space travel.

Preliminary financing has been
secured.  Engine tests have begun a
adtein the Mojave Desert, and pro-
pellant tank tests are being conducted
a Burt Rutan’s Scaed Composites,
Inc. It is rumored that mgor inves
tors include famed techno-thriller
author Tom Clancy.
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ryonics may be important to
any of us, yet it's only a
means to an end. We work hard for
a longer, hedthier life, but what we
do with that life is important as well.
The things we accomplish on this
Sde of the freezer will have a bear-
ing, we think, on what we accom-
plish on the other sde, when ther€'ll
be more opportunities and less time
pressure.
Cryonicigs are noted for being
a diverse (and often divisve) lot,
but one of ther oft-recurring fea
tures is above-average creativity.
Over and over I've seen cryonicists
fascinated with one particular cre-
ative endeavor: music. Efforts in
this fidd range from the rankly ama-
teurish to the nearly professiond,
but for the most part have gone un-
recognized. | hope to change that.

The following musical cryo-
nicigs ether have suspenson mem-
bership with a cryonics organiza-
tion or are now in sugpenson.  All
of these individuas have consented
to public mention of ther cryonics
arrangements. To those musical
cryonicists 1 may have missed in
this article, | gpologize.
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For the Record

Musical Creativity in Cryonics

Joe Cannon

Some years ago | learned (from
Mike Darwin) that Joe, a long-time
cryonicist whose involvement goes
back to the *60s, wrote “a couple of
waltzes” When | wrote to Joe, he
obligingly sent me the printed scores.
The gtory that goes with them is an
interesting one.

During World War 11, Joe had
imagined one day stting up a little
tourig attraction: a steamboat cruise
over some of the smal, intercon-
nected lakes around Appleton, Wis-
consn where he lived. Being very
ambitious and enterprising, he would
do everything himsdf, from arang-

by R. Michad Perry, Ph.D.

ing for the boats to composng mu-
sc that would be played onboard
while the customers were enjoying
their ride.

And compose Joe did, notwith-
ganding his meager background for
it. Unable to write out a score, he
whigtled two waltzes into a tape re-
corder. Milton Detjen, a friend with
more forma muscd savwy, ligened
to the tape and wrote down the notes,
adding harmony and getting things
to sound, on the piano, as Joe imag-
ined they should. The music was
completed and printed in two large,
showy flyers with the copyright date
1943. The waltzes, around 2 or 3
minutes esch, are named “Claudius
G’ and “Eveyn T,” dfter Jo€'s par-
ents.

They were the only music Joe
Cannon ever composed. . . and they
were dso as much progress as he
ever made on his cruise project. Nev-
ertheless, the music remains, and
I've had pleasant moments listening
to it. (I use musc software on my
PC to make up for alack of playing
ability.) As you might expect, it isn't
“great” music, but it does have a
soothing quality that | imagine
would have been just right for its
intended purpose, a leisurdy cruise
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aboard a paddle-boat steamer.

Joe was suspended by Alcor last
February, aged 82, to join his wife
Terri, who entered suspension 12
years earlier. There were problems
with Joe's sugpenson, and his find
state of preservation was far less
than what we currently consider op-
timal.

Someday we hope to have Joe
and Teri back with us. We may
have difficulty in accomplishing this,
but we do have some extra informa:
tion to ad in the task. Teri, it turns
out, was a prolific diarist. Joe, mean-
while, left us his book, Recollec-
tions of an Average Man [excerpted
in Cryonics, 3rd Qtr ‘97 — ed], his
music, and severd videotape inter-
views. These data may get good use
in sharpening our recongructions of
Joe and Terri Cannon, another rea-
son for cryonicigs to exercise their
creativity and leave some perma
nent, decipherable record of it.

Robert Ettinger

The “father of cryonics’ him-
«f is among those cryonicists who
have composed music. Indeed, it's
possible his composition, “Au

Revoir,” copyright 1966, is the first
song about cryonics. (This was only
two years after the publication of
Bob's famous book, The Prospect
of Immortality, that first gained a
wide audience for cryonics)

In the song we hear “au revoir
but not goodbye” There's an im-
portant connotationd difference be-
tween the two expressons that we
usudly think of as having the same
meaning. “Au revoir,” in French,
means literdly, “to the seeing again,”
or more colloquidly, “till we meet
again,” whereas the English
“goodbye,” which happens to de-
rive from “God be with you,” car-
ries no such thought of future en-
counters. In this way, one might say
that the French are ahead of us,
cryonically speaking. One wishes,
however, that they would take “au
revoir’ more serioudy — cryonics
is essentidly illegd in France.

Recently | asked Bob Ettinger
about his involvement in music. He

Robert Ettinger

condgders himsdf an amateur, rather
like Joe Cannon; Bob has worked
out a few tunes and written them
down. But | aso asked him whether
musicd tdent “runs in his family,”
and got an interesting response. His
mother’s family, it turns out, were
Russan Jews who emigrated near
the turn of the century. He says they
could al play some instrument, most
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commonly the piano. An uncle,
Herman Chaoff, was a composer
and arranger who worked many
yearsasapianist for the show “ Okla
homa,” then got a musica doctorate
and taught at a western university.
A great-uncle, Eugene (Yevgeniy)
Potnikov, was a 'cdlis and promi-

nent conductor. In younger days .
Plotnikov “played fiddle to the H&%——

Czar,” most likely at the Bolshoi
Theater in Moscow, where he was
employed. After the Russan Revo-
lution he emigrated to the West and
wound up conducting the New Y ork
Symphony Orchestral

Mary Margaret Glennie

Mary Margaret is a well-known
cryonicist and libertarian promoter
who lives in F. Coallins, Colorado.
Her husband, Jm Glennie, was sus-
pended by Alcor in 1992. Mary Mar-
garet has dso had a long and varied
career in music, sating with junior
high in her home town of Minat,
North Dakota. After high school she
sudied Music Theory and Compo-
gtion & the Universty of North Da-
kota. In the '60s she hitch-hiked,
played the guitar, and sang folk
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songs.  In the '70s she had the fe-

mae lead in “ Stop the World. | Want
to Get Off.”

Mary Margaret plays severa
musical instruments, including the
French horn, piano, and soprano re-
corder. Among her compositions are
several hundred lyric songs and a
work in progress for gring quartet.
Two of her songs, both written
within the past year, are about
cryonics. While trying to reduce the
time-consuming task of trandferring
her compositions to paper, she de-
veloped a copyrighted staff paper
that is now used in saverd univer-
Sty music depatments. Disstisfied
with the available teaching meth-
ods, she developed her own curricu-
lum for her piano students.

Mary Margaret Glennie's two
“cryonics songs’ were both com-
posed for the 1997 Alcor Cryonics
Technology Festiva. “For Awhile’
is a thoughtful piece about waiting
for someone (such as a spouse) who
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has been suspended. “Corpsicle’ is
in a lighter vein, a livdy ditty that
ends optimigicdly with, “I may be
frozen now, but in a future time |
will be hot.” During the Festival,
some of us made an effort a snging
these songs, but clearly we needed
more practice.  Perhaps this is one
more reason to have more such gath-
erings!

Jim Yount

Jm is the presdent of American
Cryonics Society and a longtime ac-
tivig in the movement. It surprised
me when, in response to my request
on CryoNet asking for contributions
to this article, he said he’ d been com-
posing and arranging songs “for
some years,” something | hadn’t
heard before. Many of his songs have
a country and western form, but with
a science fiction theme. He says, “I
don't read or write musical nota-
tion, s0 it is a matter of dInging into



a tape recorder (often before | for-
get the tune). More rarely | dso do
parody.”

One of Jm’s recent compos-
tions with a humorous twig is “Little
O Public Domain Me.” He says
(in dl seriousness, despite the funny
overtones), “I have been intending,
for sometime, to declare mysdlf pub-
lic doman. Tha is, | want my ge-
netic/biologicd materid to be aval-
able to anyone, for any purpose. That
doesn't mean that anyone who wants
can show up a my house and cut off
a dice of Jim. However, if they
somehow get a piece, they can use it
as they want without paying ‘royd-
ties to the origind. The datement
of public-domaindom, must be clear,

explicitly precise, and legd. Sucha _ § . , — . -
with my intentions for cryonic sus I ™ = Bl : = -
pension. | have not yet worked out

statement must also not interfere

the wording of the declaration;
though such is my intention.”

Jm aso notes that some other
well-known cryonicists of his ac-
quaintance are involved in musc.

to compose parodies (new words to
familar tunes), and Jerry, while gp-
parently not a composer, loved to
sng and would sometimes perform
at AIDS concerts.

Jm suggests the possibility that
cryonicists may want to cregte their
own CD. Cetainly this is a thought,
though judging by what I've heard,
the types of music would be unusu-
dly vaied. Achieving “unity” might
be hard. (Now where have we heard
this before?)

Mike Perry

Like many of the others, I'm not
a trained musician. |1 don't play an
indrument and cannot “hear” a tune

Two (both now suspended) are Dick a
Marsh and Jerry White. Dick used f

from a printed score. | never thought
of mysdf as much indined to musc
when growing up, did not perform
in aband, and did not try out for any
other musicd activities | had some
grong didikes about musc — but
some strong likes too, as it turned
out. In college | heard a lot more
classcd and older musc than I'd
heard before, and took a specid lik-
ing to some of the older styles, such
as baroque. Meanwhile, 1 would
sometimes mentally “hear” frag-
ments of origina tunes, which | be-
gan to string together into longer
sequences. At one point a college
professor of mine pointed out that

now, with some of the more recent
dyles but it's certainly true of much
of the older music.)

That decision probably killed
any posshilities that 1 might com-
pose a dgnificant amount of musc
before the Singularity*; even with
technological augmentation to the
human brain, | suspect that writing
music will remain difficult. How-
ever, | have been able, over theyears,
to assemble a smdl number of com-
postions with reasonable standards
of non-repetition. Some of these
pieces are severd minutes in length,
and | hope someday to assemble a
CD worth of good-sounding, highly
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in a certain compaosition — the open-
ing of “Sleepers Awake’ from JS.
Bach’'s Cantata #140 — there was
an unexpected amount of materia
before a repetition occurred. This
gave me an “awakening’ of sorts
right then and there: it seemed logi-
cd that music would be better off, if
well done, without repetitionsat all.
So that'sthe way | tried to shape my
compositions from then on, avoid-
ing the mgor-length repetitions of
thematic material you usudly find
in music. (I think this has changed

tuneful, non-repetitious musc.
Aswith severa others mentioned
in this article, computer technology
has been a great help to me in get-
ting music to a performable state
and actudly hearing a composition
played. Before the modern PC, |
would construct a composition
slowly, memorizing it as | went
adong and sometimes  whidling into
a tape recorder as a memory ad.
This generdly took years, | didn't
have anybody handy to reduce the
whistled notes to a finished product.

* For the uninitiated, the “Singularity” is bascdly the time when technol-
ogy to make us more than human becomes avalable.
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Composition is gill a dow pro-
cess for me, but the end result is
better. The computer, suitably pro-
granmed and with suitable periph-
erals, has talents | lack (though |
ill get to tel it what to do!). | can
enter notes into a score eectroni-
caly and play them back to find out
if this is the sound | have in mind.
Bes of dl, | can try endless experi-
ments with top-notes and chords,
choices of instruments, etc, and make
refinements to further improve the
sound. There is a whole orchestra at
my fingertips, and computers sound
qudity has improved steedily over
the years with quite affordable up-
grades.

Ralph Whelan

Ralph has been involved in
cryonics for several years, serving
as Alcor’'s Membership Administra:
tor, Alcor’'s Vice President, an Alcor
Director, and editor of Cryonics
Magazine. Musc isone of hislong-
term interests. While Ralph was
growing up, he fdl under the influ-
ence of musc his father lisened to
a home. This included modern de-
ments such as progressive jazz and
jazz fuson. In high school Ralph
took up the saxophone, and mean-
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while developed an interest in
“decongructing the songs, and fig-
uring out the way they were put to-
gether.” His interest in performing
music soon gave way to composing
it, which he started doing about age
Sxteen. Even S0, over the next few
years he joined a couple of rock
bands and earned money playing at
weddings.

At eghteen — “on a lak” —
Raph eschewed college in favor of
joining the U.S. Army, and “went in
as a mudcian.” He wound up in
Germany. During this hitch over-
seas, he took up the piano and stud-
ied his favorite jazz fuson artists
such as David Benoit and Jm Bgjor,
trying to figure out how their songs
were written. Through correspon-
dence, Raph struck up a friendship
with Bgor, who among other things
“found cryonics fascinating” (not
enough, however, for him to make
the effort and sign up).

In 1992, after leaving the Army
and starting to work for Alcor, Raph
obtained the necessary equipment for
musical  composition via computer.
“l darted being able to mix tunes
for the firgt timg” Raph says, “hav-
ing actual complicated drum lines
and bass lines with different sounds
and fedsand timbres. ... That'swhen
my interest redly darted to grow in
compodition. | started writing a lot
of stuff, probably for about a ... two
year period, '92 to '94, when | was
twenty-five to twenty-seven, prob-
ably enough to fill a CD, but only
haf the tunes on the CD would bear
any semblance of being finished.”

His compositions “dways move
in the direction of ... the fuson of
jazz and rock” — jazz fudon or fu-
son jazz, depending on whom you
ask. Raph explains, however, that
the term has “redly warped a lot
over the lagt twenty years,” becom-

ing less well-defined as new gyles
of musc have evolved. “Anything
that's easy to lisen to, and cannot
be classfied in any other way, it's
labeled easy listening. And if it's
got alittle more of abest to it, you're
probably going to cdl it jazz fusion,
no matter what it is”

As for Raph himsdf though:
“Mog of my favorite Suff has strong
jazz components to it, even though
it readly makes use of modern tech-
nology .. having digitd effects and
things that you wouldn’t normally
atribute to a jazz ensemble sound.”

Derek Strong

Derek was introduced to
cryonics by Raph Whelan when
they both were in Germany and
played in an Army band. Over the
years, their close association has con-
tinued. Derek has been quite active
in Alcor, a one time or another act-
ing as Membership Adminidrator (in
which he succeeded Ralph), an ad-
visor to the Board of Directors, and
editor of the Alcor Phoenix. At
present he (dong with Rdph) is in



“civilian lifé’ doing computer work
for a living.

Derek remembers singing in pre-
school, and that his mother encour-
aged him in this activity. A few years
later he started playing in his school
band, choosing the trombone be-
cause he liked the glissando: “It was
redly circuslike, which entertained
my fifth-grade bran.” As it turned
out, he was good a this instrument,
and he kept getting better. “By my
ninth grade year | was the best mu-
Scian in the band, and they were up
through twelfth grade.”

But Derek’ s talents were not lim-
ited to performing. “Along there |
darted finding out that 1 could com-
pose ... | could listen to things and
figure them out eadly, like on my
horn. And, like sixth or seventh
grade, my brain darted ... actudly
trying to manipulate the music,
rather than just ... mimicking it or
trying to produce it.”

Musica tdent was a stepping-
gsone for Derek’s plans after high
school. “I went into the Army for
bucks and travel,” he explains. As a
musician it was easy to get atour of
Europe, which he did from 1987-
90, visiting Germany, Spain and
Holland. Afterward he used the Gl
bill to continue his education. He
especidly remembers playing a joint
concart with a Russan military band
in Berlin (around 1989, when the
wall was coming down) and how
music served as a bridge between
the two vadlly different groups.

Derek has an interesting com-
parison of his talents to Ralph’s.
(Like Rdph, he is interested in fu-
son jazz and his compodtions tend
to follow those lines) When he has
music “in his head,” he has no
trouble writing it down. Ralph
doesn’'t have this ability (nor do
many of the res of us mysf in

cluded!) but Derek credits Raph
with greater credtive ability. Like
Ralph and others among us, Derek
has profited by computer technol-
ogy, and uses it in cregting his com-
positions.

Bart Kosko

Born in 1960, Bart is a multi-
talented cryonicit who has digtin-
guished himsdf in saverd rather var-
ied fidds. He is an internationally
recognized authority in the highly
intellectud discipline of fuzzy logic.
Tha's his profession, and it is im-
pressive enough — but he has other
interests too. He holds degrees in
philosophy, mathematics, and eco-
nomics, as well asa Ph.D. in eectri-
cd enginering. He is a pralific so-
ence fiction writer. He holds a black
belt in karate. And of course, he's
written mudc, induding three sym-
phonies.

Bat had a tough childhood. His
house burned when he was 10, and
three months later his father died in
a car accident. The family was
finanicaly strapped, and soon split
up. Bart experimented with drugs,
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but after abad LSD trip a age 14 he
renounced both chemicals and rock
music. Bart took up the mandalin,
the violin, and the piano, and began
classcd musgc sudies a alocd col-
lege. Comparing a printed score with
the actuad sounds of a compaosition
aroused his interest in symbolic rep-
resentation of information.

At 17 he won a young compos-
es contest for his “Second String
Quartet in A Mgor.” That, plus an
orchegral suite, earned him a full
musicd scholarship and dlowed him
to “pole vault out of Kansas,” where
he lived, to the University of South-
ern Cdifornia (USC). However, a
USC he became dissatisfied with the
emphass on aond musc and even-
tually gravitated to mathematical
subjects math itsdf, computer sci-
ence, economics, and the philoso-
phy of science.

“Both science and art map expe-
rience to symbols” he says. “Sci-
ence symbols reveal the structure of
the world. Art symbols add struc-
ture to the world. Music is the sound
of math.” But according to his in-
terview in the IEEE Spectrum (Feb.
1996), he has mostly stopped com-
posing. “The hardest thing to do is
to write a new tune. It's harder than
coming up with a scientific conjec-
ture or a logical proof. | now keep
only musical notebooks.”

But this seems unlikedly to last
forever, if dl goes as it should. Bart
has made cryonics arrangements
(with Alcor, it turns out), and looks
forward to a more-than-human fu-
ture. “Biology is not destiny. It was
never more than a tendency. It was
just nature's first quick and dirty
way to compute with mesat.” Bart's
hopes center on computationd hard-
ware that will not only replace our
fragile brain tissue but gresly im-
prove our powers.
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Mark and Judy Muhlestein

These two (formerly of Tucson,
now relocated to Northern Califor-
nia) have been very active in Alcor
over the past several years. They
aso have a large family between
them, and have usad this to advan-
tage in TV interviews. Sgning up
your children as well as yoursdf is
indeed a most noble way to say “I
care.”

In music, they are both confess-
edly the rankest of amateurs, with
no great knowledge or scoring ta-
ent. (Judy has sad that her early
musical training was “limited to
turning on the radio.”) But with the
help of the computer, they have done
some intricate and sometimes beau-
tiful composing, and had fun in the
process — aways a great motive!

Final Thoughts

While there are probably no
“Mozarts’ on this list, we see tha
musical credtivity is no stranger to
cryonics. In generd, we cryonicists
like to use our minds crestively, and
our current cregtive abilities — lim-
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ited though they may be — have
provided us with a glimpse of won-
derful things to come. The prospect
of grasping these possibilities and
fulfilling our creative potentid pro-
vides many of us with a powerful
moativation for reaching the future!
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Not long ago Paul Wakfer de-
cided to distance the Prome-
theus Project from cryonics, if only
a little bit, by emphaszing its am
of “suspended animétion.” In doing
0, he may be making a very smart
move, which will in the end lead to
many more cryonicigts than any plan
for direct recruitment.

| say this because, in practica
terms, advocacy of any form of sus-
pended animation must lead logi-
cdly to advocacy of cryonics. My
own converson to cryonics, back in
the early 1970's, began not with
Ettinger's Prospect of Immortality
but with a suggestion from Herman
Kahn’s book The Year 2000 that by
2000, suspended animation would
be avalable “as a form of forward
time travel.” Certainly, once | Sarted
looking | quickly found Ettinger's
book, but that’s not how my interest
began.

Here is the reasoning which led
me to cryonics, and may 4ill lead
many others. Frg of dl, many sci-
ence fiction books and films use sus-
pended animation. Almost aways,
the intrepid spaceman/woman awak-
ens from ther suspended animation

fully competent, ready to fight off
whatever villainous aien presents
itsdf. As a practical matter, how-
ever, the earliest forms of suspended
animation will very likdy require a
long period of recovery before the
suspendee becomes fully competent
again.

So then: exactly what use would
such a form of sugpended animation
have? We dl know: it might be used
to transport patients sick with some
currently incurable diseaseto atime
at which doctors knew how to cure
their disease and make themwhole
again. Many NON-cryonicisswould
probably agree with such a use. Yet
this statement raises many questions
that reflexive advocates may not
have asked.

1. Suppose we were to put pa-
tients into suspended animation for
a future cure. Just how long should
they remain waiting in that condi-
tion? If a cure does not come in 10
years, do we keep them suspended
for another 10? After what length of
time should we remove them from
suspension?
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JEEplogE oo sl gsolceilV/Sl by Thomas Donaldson, Ph.D.

Suspended Animation —> Cryonics

Any standard decison to remove
someone from suspension, say, af-
ter 20 years (or even after 100),
rases the risk of depogting a sick,
confused patient into a future world
he does not understand, with no rela-
tives and no help of any kind. | don’t
know how any GOVERNMENT
might answver this question, but the
kindest answer is quite smple. Any-
one put into suspended animation
should remain there INDEFI-
NITELY until a cure for his condi-
tion is found.

2. Suppose that we accept in-
definite suspended animation for

patients who choose it as a means to
seek out a cure for their disease.
Just what, then, isto be consdered a
disease?

All those who believe that our
present notions of disease and hedlth
will remain condant into the indefi-
nite future may now go to the back
of the class. Even a smdl amount of
reading in the history of medicine

Continued on page 46
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The Cerebral Code:

Thinking a Thought in the M osaics of the Mind
by William H. Calvin, MIT Press 1996

(The whole book can be found at
http://weber.u.washington.edu/~wcal vin/bk9.html.)

hy would a book about the
way brains are organized be
of greet interest to cryonicids? The
point of cryonicsisto get from where
the breakdown of our bodies will no
longer support our brains to a future
able to recondtruct and restart them.
The difficulty is that we don't know
much detall about how brains work,
or exactly how and where our
memories and personalities are
coded into the Structure of our brains.
Cavin's new book goes a long way
toward offering a model of how
minds are implemented in the top
millimeters of the cerebrd cortex.
William Calvin is wdl known
for provocative theories — theories
which are slowly becoming ac-
cepted. One of his previous ones
was that our large brains evolved to
coordinate ever more accurate
throwing, as humans came to oc-
cupy a “projectile hunter” niche.
Later, these temporal sequencer
brain mechanisms (evolved to coor-
dinate throwing) might have come
to be used for speaking.
Just as | write down sentences
and edit them through severd cycles
for grammar and syle, the menta
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Reviewed by H. Keith Henson

process which goes on in the sec-
onds to milliseconds before we speak
seems to be doing the same thing —
darting from jumbled memory noise
not unlike the confusion we are
sometimes aware of in dreams. This
pre-spesking menta activity can be
seen as a Darwinian process with
dyle and grammar rules being used
to sdect from variatons. This pro-
cess, though not the actua mecha
nism, was described in one of
Calvin's earlier books, Ascent of
Mind.

What Cavin has done in Cere-
bral Code is to propose a way the
brain substrate of the cerebra cor-
tex might support a Darwinian pro-
cess. He sarts with the nerve bundles
of the cortex and their interconnec-
tions. The bundles are about 0.03
mm in diameter and contain about a
hundred cells. The bundles cross-
excite, not their neighbors, but other
bundles about 0.5 mm away. (They
tend to inhibit closer neighbors.)

So, when a pair of bundles 0.5
mm goat dat firing in a synchro-
nous tempora pattern, besides cross-
exciting each other, they both excite
the bundles a a radius of 0.5 mm

from where each one intersects. The
additiond entrained bundles further
excite ones on the 60 degree (hex-
agondl) pattern, resulting in spread-
ing of the firing pattern. Calvin
makes the case that these spatio-tem-
poral firing patterns encode our
thoughts, and that spatid propensty
to fire encodes memories.

Calvin sees errors, boundaries,
long digtance inter-brain connections
and competition for area as the en-
vironment of a full scae Dawinian
sdlection process. When “enough”
of the cortex is “sInging the same
tune” we speak a completed sen-
tence or move in some coordinated
way. Calvin's proposals on how
brains work might be wrong, (he
does't clam certainty) but his work
has no obvious holes from the gross
level of what we know about brains.

| won't tell you tha this is an
easy book to absorb. In some ways
it reminded me of Marvin Minsky's
Society of Mind. But then you
wouldn't expect ease from a serious
effort to bridge the gap between
bran and mind. While it was writ-

Continued on page 46



How Others See Immortality:

W elcome Chaos by Kate Wilhelm, 1985
Eter nity by Mack Reynolds and Dean Ing, 1983
To Live Forever by Jack Vance, 1956

rom time to time, science fic-

tion authors decide to bring some
form of immortdity into the pic-
ture. The three novds above dl have
some form of immortdity as basic
to their plots, and they al ded with
it differently, though with some
common features.

In Kate Wilhem’s novel, Wel-
come Chaos, a scientist named Saull
Frankl discovers an immortality
treatment during Nazi times. The
trestment infects those who take it,
S0 that any contact with blood from
someone treated spreads the infec-
tion. This initid verson of Frankl’'s
trestment immunizes people not only
agang aging but agang al diseases
and many kinds of physica injury
(including radiation damage). How-
ever, the treatment has two big prob-
lems: those who take it become ster-
ile, and worgt of al, when someone
fird receives this trestment he be-
comes very ill. Fifty percent of those
who receive it die. Frankl and his
assistant flee to Switzerland. The
thought of overpopulation strongly
influences them, but they dso have
nightmarish notions of what might
happen if Hitler or ANY govern-

Reviewed by Thomas Donaldson, Ph.D.

ment learns of this trestment. And
S0, they decide to keep it secret.

As time passes, other scientists
come close to discovering the same
secret. Frankl and his assgtant tell
these scientigts just what will hap-
pen, and get them to join in the S-
lence. Gradudly a cabd of immor-
tal, indestructible scientists devel-
ops, caefully guarding agang dis
covery of ther treatment. The im-
mediate story involves two events:
in Russa (this book was written dur-
ing the Cold War) the trestment is
discovered separately; in the US, the
FBI has tracked some of these im-
mortal scientists and followed them
about, suspecting unknown crimes.
As pat of this, a writer named Lyle
Taney is aso inducted into the
group. Eventudly the Russan sci-
entists who have found the same
drug contact this group; most of
them are held secretly by their gov-
ernment. The Russans dso explain
their solution to the problem of ste-
rility (yoga exercised).

The scientigts decide to digtrib-
ute their treetment in little packages
explaining the risk, liging the ben-
efits, and pointing out that contact
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with blood of someone made im-
morta and indestructible aso trans-
fersthese trestments to the contactee.
This program causes much socia
disruption on both sides of the Iron
Curtain, but the world is saved from
nuclear war. The title comes from
code words the group uses for Sig-
nding ddivery of ther immortaity
treatment packages.

The second nove, Eternity, by
Mack Reynolds and Dean Ing, pre-
sents a different Stuation. A group
of naturaly unaging people exist
unknown to present science. The old-
est of these remembers Cro-Magnon
times. They hide this trait from oth-
ers because they (justifiably) fear
persecution. One of them, Alex
Germain, until then quite done, finds
a group of the others in Mexico.

At the same time, a group of
“bad guys’ have not only discov-
ered the exigence of immortals, but
have dso found some way to bring
immortality to any morta. However,
rather than distribute this artificia
immortdity fredy, they want to keep
it for themsdves and diminate those
naturaly immortal as rivas. (These
people aren’'t clearly affiliated with
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any government.) Although the bad
guys kill a few naturd immortds,
they move dowly enough for the
natural group to disperse over the
Earth and disgppear. Alex finds the
fira red love of his life in one of
these immortals, who was formerly
Nefertiti. Reynolds and Ing frame
sections of this book with quota
tions from various people who have
rased the issue of immortdity, Saul
Kent among them.

The novel by Jack Vance, To
Live Forever, differs from the other
two in one mgor way: unlike the
others, it happens thousands of years
from now, after a Dark Age brought
on by the discovery of immortaity
and the overpopulation that results.
The only city-state remaining tech-
nologically advanced is Clarges,
where the “problem” of immortdity
is solved by setting up different
ranks, into which everyone may en-
roll: Brood, Wedge, Third, Verge,
and Amaranth. Each rank adds more
years to a dtizen's life, until findly
a few reach Amaranth and virtual
immortdity. To reach a higher rank,
one must accomplish something of
advantage to society, in science, art,
or other kinds of achievement. This
is caled striving, and its result is
dope. If you do not achieve Ama
ranth in a given time, however, you
are vidted by the Assassns, who
take you out and kill you. Those
who don't enrall in this system grow
old and die naturdly; they are caled
glarks a contraction of Gay Larks.
Only one activity offers guaranteed
dope: exploration of space.

In the context of the story we
learn a good dedl about this society
and its contradictions (which in ex-
aggerated form mirror those of our
own society; the plot of the story
requires those present to respond not
as we would but with the bdliefs and
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fedings of Clarges). Assassns dso
provide the police force, under the
guide of the “Actuarian,” which uses
avast computer to assess how many
enrolled citizens mugt die each day.
To murder is the vilest of sns. Mur-
derers are labeled as “mongters.” The
pornography of Clarges deds with
desth, not with sex.

Amaranths preserve themsalves
from destruction of their bodies by
maintaining, in carefully protected
places, five unconscious copies of
themsdves. By vidting these copies
periodically, they ensure that the
copies memories will match their
own. If an Amaranth encounters de-
struction, his copy replaces him.
Except for glarks, everyone thinks
congtantly of how they can increase
their dope and achieve a higher
class. Stress from these thoughts
leads to a specid kind of menta
breskdown in which the victim be-
comes catatonic, with occasional
bouts of homicidd mania. Some citi-
zens of Clarges, unconscioudy fed-
ing the contradictions behind their
society, meet at night as
“Whitherers’; they have no answer,
but merdly a question: whither?

Gavin Waylock, just after reach-
ing Amaranth level, causes the
“death” of another Amaranth by ac-
cident. (Naturdly the Amaranth he
killed returns to life in the form of a
copy.) Waylock runs away, fakes
his own degth, and takes on another
identity to hide from the Assassns.
He supports himsdf by working in
Canevd, a place with many games
and diversons to which citizens of
Clarges go to forget ther grivings,
if only for a few hours. Waylock
plans to remain hiding in Carneva
until the lega system declares him
officidly dead, after which he will
enroll as Brood and try once more
to resch Amaranth. Just before that

time, however, he takes up briefly
with another Amaranth, a woman
who suspects his identity. Waylock
must kill this Amaranth, too. As
with his firg murder victim, she re-
vives but does not clearly remember
her time with him (this information
IS not preserved in her copy, which
remembers only up to the last ses-
gon with her).

Stll, the resurrected Amaranth
woman has suspicions. When
Waylock re-enrolls as Brood, she
pursues him congtantly, blocking all
his attempts to drive legdly. In or-
der to save himsdlf, Waylock brings
down the entire society, awakening
the stored copies of al Amaranth,
forcing the Assassins to kill more
citizens to make room. The
Actuarian and the Assassins are
mobbed and destroyed. The same
mob then searches for Waylock as
the man who has brought down their
world. The book ends with
Waylock’'s speech to the mob, just
before he goes off to space for new
worlds. everyone should have im-
mortdity, so long as they make a
place for themsalves, in space or
elsawhere. Vance makes quite plain
one mgor point of his gory: “the
events [mobs storming the
Actuarian, killing Assassng| ... rep-
resented a culmination to the Indus-
trid Revolution, to the defeat of dis-
ease in the 20th Century, ... to the
reach of Clarges itsdf...”

All three of these books tdl us
something about attitudes toward im-
mortdity, which in each case both
powerfully attracts and powerfully
repels. In Welcome Chaos, immor-
taity brings chaos, socid disruption,
and a50% risk of degth. In Eternity,
immortality serves as the ultimate
ditism; even the discovery of artifi-

Continued on page 46



Design for Dying
by Timothy Leary with R.U. Sirius,HarperEdge 1997

et's dispense with the basics.

Fird, I can sum up the message
of Design for Dying in one sen-
tence “Don't let the Establishment
dictate how you die” Wha dse
would you expect from a man who
never let the Establishment dictate
anything he did?

Next, drawing on a protracted
gring of hintsin Design for Dying,
| can tdl you why Timothy Leary
decided to forego cryonic suspen-
son: Cryonics had become one
more form of Egtablishment for him.
Remember Leary’s public statement
that he didn’t wish to reawaken from
suspension in fifty years and find
himsdf surrounded by white-coated
men with clipboards? This type of
image — the humorless, impersond,
mass-production, dictatoria medi-
ca/religious/lega Establishment —
recurs again and agan in Design.
In the end, | believe that Timothy
Leary was offering CryoCare and
BioPreservation a compliment long
desred by the cryonics community
— they were too well formed, too
acceptable, too mainstream.

In refusing cryonic suspension,
Timothy Leary was acting far more
conggently than if he had alowed

Reviewed by Brian Shock

anyone to freeze him.

Now, let's tak about the con-
tents of Design, and why | fed you
should or should not reed it.

If you're looking for scientific
information, forget it. Leary used
pseudo-scientific jargon as both
dedgehammer and whoopie cush-
ion; his “Leary Eight-Circuit,
Twenty-four-Stage Theory” of mu-
tation and evolution is high slliness.
He probably would have admitted
as much, if doing so served his mo-
mentary purpose.

If you're looking for biography,
you will find only tantalizing bits
and pieces. In particular 1 was in-
trigued by his chapter on “Psychol-
ogy,” in which he suggests (appar-
ently from persona experience as a
psychologist) that post-World War
Il psychothergpy owes its form and
direction to the OSS and CIA.

If you're looking for ingght, a
judicious search just might reveal
some. In his chapter “One Last Ta
boo for the Road,” he offers a very
colloquid outline of what might be
“Terror Management Theory,” as
defined by Sheldon Solomon, Jeff
Greenberg and Tom Pyszczynski
(espoused on CryoNet by Tim Free-
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man, et al).

If you seek a way to convey the
idea of cryonics to your New Age
friends, you may have hit the jack-
pot. Design begins with New Age
techno-mysticism, seamlessy leads
up to cryonics and nanotechnology,
treats both with relatively deadpan
factudity, and never for a moment
repudiates their usefulness.

And if you wish to know the
impact that Timothy Leary had on
those around him, this is definitely
your book. The last 60 pages con-
tain nothing but loving anecdotes
from Leary's friends and acquain-
tances. Thevery fact of Designisa
testament to the lives that Leary
touched.

Timothy Leary was an icono-
clagt in a rapidly evolving age when
moss-covered idols needed razing
and green ideas needed to emerge.
If we as cryonicids extract anything
from his last work, | hope it teaches
us to maintain our sense of humor
in the times ahead, when socid and
scientific “(r)evolution” may occur
fagter than ever before.

&
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Alcor Third Annual Cryonics Conference
April 3 - April 5, 1998 Scottsdale/Phoenix, Arizona

Featuring...
From Alcor: Gregory Benford (tbc), Fred & Linda Chamberlain, Bart Kosko (tbc), Ralph
Merkle, Marvin Minsky (tbc), Michael Cloud
From The Venturigs. Dave Pizer; From BioTime: Dr. Paul Segall, Hal Sternberg
From Cryonics Institute: Robert Ettinger

For: Anyone interested in cryonics technology and community
Information: (602) 922-9013  (800) 367-2228 (970) 484-8184

When: April 3 - April 5, 1998. Friday evening, Saturday, Sunday.

Where: The Holiday Inn Airport Select, near Phoenix Sky Harbor Airport. 4300 E. Washington,
Phoenix, AZ 85034. (602) 273-7778

Lodging: $99/night/single or double room. Fifty rooms are being held through March 4, 1998.
For additiona information, contact the Chamber of Commerce in Scottsdale at
(602) 945-8481 or in Phoenix at (602) 254-5521.

Cost: Full package includes al speskers and materids, Saturday awards luncheon and Saturday
fund-raising banquet.

Early Bird “Thank You For Getting Us Started” Specid Rate...received by December 1, 1997...$97

Regular Rate...received by March 3, 1998...$149

L ate Rate...received by April 2, 1998...$179

___ Regidtration(s) at ___$97 Early Bird __ $149 Regular __ $179 Late __ $195 Door

 $25 per Speaker/Panel $20 Luncheon _ $36 Banquet TOTAL
Mail registration and payment to:
1998 Alcor Conference, 7895 E. Acoma Dr., Ste. 110, Scottsdale, AZ 85260

Please make check payable to Alcor Foundation. Your check is your receipt
Please pick up your tickets at the conference. Thank You!

Ala Carte:

Individual Speaker/Pand...$25 Saturday Awards Luncheon...$20 Saturday Banquet...$36
: Name
: Street Address
: City State/Prov. Postal Code Country
: Phones, E-mail
|
|
|

L---___--___
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Watch for future program developments as Alcor’s Third Annual Cryonics Conference approaches.

PROGRAM
\
Friday, April 3, 1998
7:00-8:00 pm registration, reception
8:00-10:00 pm welcome: Merkle Mode Desert Contest
Gregory Benford (tbc) “Cryonics in Science Fiction”
/
~
Saturday, April 4, 1998
9:00-9:30 am Introduction
9:30-10:30 am Fred & Linda Chamberlan “Alcor Research Update”
10:30-11:00 am break
11:00-12:00 Raph Merkle “Nanotechnology Update
and Molecular Repair of the Brain”
12:00-12:15 break
12:15-1:30 pm awards luncheon
1:30-2:30 pm Marvin Minsky (tbc)
2:30-3:00 pm break
3:00-4:00 pm panel “What's in It for Me?’
4:00-4:30 pm break
4:30-5:30 Michael Cloud “How to Make the Idea of Cryonics Infectious’
5:30-700 pm break
7:00-7:30 pm reception with no host bar
7:30-11:00 pm banquet and fund raiser
Bart Kosko (tbc)
Wy,
)

Sunday, April 5, 1998

8:45-9:30 am Bus to Alcor Facility
9:30-11:15 am Alcor Tour and Sign-up Party
11:15-11:45 am Bus returns to Conference Site
11:45 am-1:15 pm  lunch break

1:15-2:15 pm Paul Segdl and Ha Sternberg

2:15-2:45 pm break

2:45-3:15 pm Dave Pizer “A Retirement Community and Safe Storage’
3:15-3:30 pm break

3:30-4:30 pm Robert Ettinger

4:30-5:00 pm wrap-up
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The Donaldson Perspective,
Continued from page 39

shows that over time our civiliza
tion has changed its ideas of what
conditutes a “disease”  Indefinite-
term suspended animation will in-
evitably modify these ideas further.
People might seek suspended ani-
mation — or have it forced on them
— even though today’s medicine
would not congder their condition a
true illness.

If welook around us, we can see
the boundaries between disease and
hedth moving congtantly. Is addic-
tion to tobacco a disease? Not long
ago many would have claimed such
addiction did not exist. What about
those who molest children or com-
mit violent crimes? With a better
understanding of how our brains
work, we can see how physical con-
ditions can turn some norma people
into homicidal maniacs. For that
matter, we now see a gradua move-
ment of medica opinion to the no-
tion that OLD AGE is a disease.

2A. Is desth itsdf a “diseasa’?

In this case, many would un-
thinkingly answer NO. Yet as our
notion of “disease’ has changed over
time, so too has our notion of
“death.” When it became clear to
medicine that a least some people
might be revived after both heart-
beat and breathing had stopped, the
old tests for death lost their absolute
vaidity. Committees of physicians
had to create a new definition for
death, but soon this one too became
riddled with questions. Under the
best available treatment, some
“dead” patients have been revived
even though their “deaths’ lasted
minutes past the accepted limit (and
these were patients who were NOT
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a low temperatures and had NOT
taken barbiturates).

Ingtead of a smple end to life,
death begins to sound more like a
potentially correctable condition.
Since new treatments emerge every
day, who could then say that a treat-
ment might not arrive for a particu-
lar form of desth?

3. Shdl we gpply suspended ani-
mation to patients dmost regardless
of how much damage they have sus-
tained? Even if our methods for sus-
pended animation are faulty and
cause damage themselves, should we
apply these methodsto most of those
now considered” dead” ?

Given that we' ve accepted in-
definite-term suspended animation,
and given that we' ve accepted the
notions of DISEASE and DEATH
will continue to change with time, it
is irrationd not to answer YES to
al these questions. Those people
who agree are cryonicists, even if
they may not yet know it.

.

Henson Non-Fiction Review,
Continued from page 40

ten mainly for neuroscientists, there
is a serious effort to include enough
background for an educated layman
to understand what is going on. It
aso helps that alot of the book uses
andogy — which Minsky says is
the primary way we extend knowl-
edge. In any case, you can sample
it, or even read the whole book on
the Web. | read it off the screen, and
ordered a copy before | was half

way through.

Donaldson Fiction Review,
Continued from page 42

cid immortdity leads one group (the
baddies) to try redtricting it to them-
sves. In To Live Forever, the city-
state Clarges shows both the attrac-
tion and the repulson. The Assas-
sins of Clarges kill to prevent over-
population, and yet murder by any-
one dse is a mongrous sn. Gavin
Waylock “kills” two Amaranths,
who promptly revive. The caste sys-
tem of Clarges itsdf follows the idea
of immortdity for only a select few.

Why mugt immortdity be so re-
dricted? It's not just a problem of
overpopulation.

One reason may be that much of
our society depends implicitly on
aging and desth. If these were abol-
ished for everyone, many things
must change. The functioning of
maor offices in our current society
depends on the death or retirement
of those holding them; an immorta
society would have to find other so-
lutions for the lifetime tenure of col-
lege professors, Supreme Court jus-
tices, and the like. Historica poetry
and literature, which assume so
many things about relaions between
old and young, would have little in-
terest for immortals. Even the idea
of authority based on age would
founder in a society where ancients
and youths appear identicaly young.
(Imagine a 25-year-old Pope!)

As cryonicists, we should face
this problem directly: if suspended,
we will probably awaken in a soci-
ety with NO organization based on
age. We will have to judge people
by other criteria

&



If you had the pleasure of attend- treatments. [Please forgive the clumsy But then most of you probably
ing Extro 3 (August 9-10, San Jose, paraphrasing, Eric. --ed.] So compel- aready guessed that Eric Drexler, au-
CA), you may have heard Eric ling did Dr. Drexler find this reasoning, thor of Engines of Creation, was an
Drexler's speech on “Conservatism”  he announced publicly that he had made Alcor suspension member.

at the banquet on Saturday night.
For those of you who didn’t, Dr.
Drexler offered some simple yet
cogent reasoning: Since medical
science continues to advance, a
“conservative” thinker doesnot as-
sume that any current medical
condition will remain permanently
incurable. When faced with death
from aging or illness, such an in-
dividual would “conserve” him-
self in the best manner available,
until technology offered suitable

this type of conservative arrangement
for himself.

The next day of Extro 3, after a

panel featuring Artificial Intelligence

theorist Marvin Minsky, Dr.
Drexler again made a speech: “I
have long wondered how | would
explain the absence of the head
of my dissertation committee to
people in the future. Now, | won't
have to do so.” He then pre-
sented Dr. Minsky with a new
Alcor bracelet and necktag set,
officially initiating him as an Alcor
suspension member.

If other brilliant minds like Drexler and Minsky choose cryonics, shouldn’t you?
Sign up with the cryonics organization of your choice today!
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