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( BY BRIAN SHOCK, EDITOR J

f you read this issue's mast

head, you may have noticed a
significant change:  Ralph
Whelan is no longer listed as
the editor of CryonicsMagazine.
For more than five years Ralph
has doggedly, conscientiously
performed his editorial chores
while the entire cryonics com-
munity has roiled and mutated
around him. When he began,
Cryonics had just changed from
an in-house cut-and-paste news-
letter to a computer lay-out pe-
riodica arranged by two of our
members (Eric Geidinger and
Jane Jdisman, lest they suspect
we have forgotten their effortd).
Ever the computer enthusiast,
Raph secured the hardware and
software to handle lay-out chores
back at Alcor. He guided the
meagazine through a shift to less
expensive and less substantial
“web press’ format (which de-
scribes the printing process and
has nothing to do with the World
Wide Web), back to the previ-
ous format, into a brief bi-
monthly phase, and a last into
the current quarterly. Even dur-
ing events surrounding the so-
called “Cryo Wars,” Ralph
maintained fairness with the con-
tentsof Cryonics. Alcor owes
Radph Whdan a specid thanks
for his work throughout the
years.

Unfortunately for us, Raph
hed to wise up someday. Redliz-
ing that mere thanks do little to
pay the bills, he has gone on to
more lucrative work that makes
greater use of his tadents. Never
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fear, though: Rdph Whelan is dill a
dedicated cryonicist and valued
Alcor suspenson member.

Enter yours truly. I'm Brian
Shock, an Alcor suspenson mem-
ber since 1991 and Alcor Member-
ship Administrator since August,
1995. I've gudied a little medicine,
dalied with computer programming,
and dedicated mogt of my free time
to writing. | love the written word.
Elegant prose enthrdls me and well-
congtructed thoughts elicit my deep-
est admiration. More than anything
else, however, | enjoy gutsy, evoca
tive storytdling.

Of course Cryonics Magazine
will change to reflect my persond
bias. As much as | like clever at
and cregtive lay-outs, | am not pre-
occupied with either. If | have a
choice between composing an ar-
ticle or arranging a title page, I'll
probably compose the article. While
I’m not threatening to convert
Cryonics into astark computer print-
out, | dso have no illusons about
producing a riva to Wired.

New Editorial Policy

Although Cryonics Magazine is
a publicatiion of the Alcor Founda
tion, back in 1994 Alcor's Board
officidly confined Alcor-only bus-
ness to a sister publication, The

Alcor Phoenix. Cryonics Magazine
has not been the Alcor “house or-
gan” dnce tha time, regardless of
what it has subsequently published.

In my opinion, Cryonics should
be neutra ground. It should report
items from the entire cryonics com-
munity, without consideration for
organizational lines or stae paliti-
ca conflict. As a meeting ground
between cryonicists and non-
cryonicids, it should reflect a spirit
of cooperation, openness, and legiti-
macy.

I would like to invite al
cryonicists to submit articles for
Cryonics Magazine. Whether you're
with Alcor, Cryonics Institute,
CryoCare, ACS, Trans Time, ICS,
or no organizetion at al, please fed
free— please fed encouraged — to
send me work of publishable qua-
ity. | recognize that the universe is
larger than my persond thoughts and
opinions, | will give srious consd-
eration to any supportable fact or
cogent argument, even | don't agree
with it mysdf.

In general, the categories of
items presented within Cryonics
Magazine should remain smilar to
what you have come to expect. I'm
looking for technica reporting, hu-
man interest stories, interviews, book
reviews, practical ideas, supportable
new hypotheses, and perhaps even
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ghort fiction. Don't dlow this lig to
limit your imagination, though; if
you believe you have something im-
portant to say, by al means run it
past me. Keep in mind that objec-
tive facts will aways receive prior-
ity over persona opinion, though
there should be room for both.

The Future

Technicaly spesking, Cryonics
has dways been a “fanzine” a amdl
periodical that accepted amost ev-
erything it received and paid noth-
ing to its contributors (hence the
need to accept anything it receives).
While | don’'t necessarily believe the
world is ready for a professiona
journal about cryonics, | have hopes

of making this a “semi-prozine,”
which pays its contributors a small
honorarium for articles. Professon-
als expect pay, and even though
Cryonics may never boast profes-
sond rates, I'm hoping that a token
payment of $40-50 will help profes-
sona writers look upon us more
favorably.

Before the bills start arriving,
however, let me beg everyone's pa
tience and indulgence on this step.
In particular, | hope that our regular
contributors will continue with ther
written “donations” Any money for
artticles will come out of my own
pocket, and so I'm determined to
use it as carefully as possble. My
god is not just to draw more profes-
gonds — stientids, physcians, a-

torneys, financia advisers, insurance
agents as well as professond writ-
ers — but aso to guide the aticles
published toward more unified
themes and more desirable topics.

Having said this, | hope | haven't
discouraged potential contributors
whose expertise | faled to mention.
| need your input, whether that in-
put is in the form of aticles, corre-
spondence, or smply ideas. Cryonics
as afidd of interest ranges from the
technicd heights of nanotechnology
to the everyday facts of interper-
sond relationships. Cryonics as a
magazine should cover the same
ground.

In early March we heard the
news that cell biologists a the
Rodlin Institute in Edinburgh,
Scotland managed to clone the
fird mammad from an adult cdl.
The result of ther labors, a fe-
male sheep named “Dally” (in
honor of entertainer Dolly Par-
ton), occurred after 277 attempts
a fusng nude from adult sheep-
udder cells into denucleated ovi.

Mammals have been cloned
before, but only with nuclel taken
from embryos not yet beyond the
eight-cel stage of development.
The Rodin team accomplished
their breakthrough by forcing
nucleic DNA in donor cells to
behave more like the inactive
DNA of sperm or unfertilized ovi.

For the most part, however,
the media seem to have ignored
various technical difficulties of
cdoning in favor of more profit-
able nightmarish scenarios. They
exuberantly remind us of the “X-

Files’ episode with psychotic cloned
children who murder their parents,
or of “Jurassc Park” and its mon-
strous cloned carnivores.

“What does the cloning of Dolly
mean to cryonics?’ a least haf a
dozen bright reporters have asked
me, practicaly sdivatiing for some
melodramatic link.

“Almogt nothing,” 1 must reply.
“Cryonics is about presarving minds
and memories, not just bodies. A
suspension patient’s clone would
have the same relaionship to him as
his identica twin brother. When a
conventional twin dies, no one sug-
gests that he lives on smply be-
cause his brother survives”

A few of the better-informed
journdigts mention the use of cdon-
ing to restore the bodies of our
neuro-patients. | adways try to ig-
nore this line of speculation; | don't
want to see an article about how
cryonicigs plan to clone themsdves
and then lop off the poor clones

heads to make room for a trans-
plant.

None of this satisfies our
friends in the media. If they can't
announce “revival” of cryonics
patients or “ghoulish intentions’
of cryonics companies, they have
no hook for their stories. “Doesn't
cloning mean anything to
cryonics?’ they dways whine in
frustration.

“Certainly,” | tdl them. “It's
a very generd proof of principle:
science continues to advance. Per-
haps someday science will ad-
vance to where it can revive
cryonics patients.”

My cdlers usudly groan and
hang up on me.

Never hestate to disappoint
someone when that is the only
reasonable course.

&
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~ HEEETTEEN 2

by Fred & Linda Chamberlain

Questions & Answers
About LifePact

Most of the content below appeared in LifePact News Number 5, July 4, 1989
It has been revised to reflect historical perspective.

hat lies beyond “being sus-

pended?’ Some will tel you
“daying frozen,” and afew will sy it's
al about “coming back.” But what does
that mean?

Everyone has a dightly different
dant. Thebiotechnologist will describe
the repair methods that might be used,
while the futurist will tell you about the
wonders which might await us. The
evolutionist will speek of it as an era
beyond natura selection, and the psy-
chologist may be fascinated with the
chdlenge of adjustments to an ex-
tremely high speed future. Philosophers
will be caught up with questions of
preservetion of identity and the matter
of how memory losses are to be re-
garded. Financidly aware individuds
will be concerned with preservation of
their assets and the economy of the
future. But what doesthismeanto you
right now? Can you do anything other
than dream and specul ate?

The two of us thought the answer
tothiswas"yes” back inthe Spring of
1989. We spent afew days dong the
Northern Cdifornia Coast and talked
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of dmost nothing but thet.

Are we cryonicigts blindly relying
on our “friends of the futuré’ to make
everything happen for us? Are some of
them among us dready? Aren't the
younger cryonicists of today going to
be members of the “welcome back”
group? Might it make sense to get to
know these people better?

Also, there are questions of how
cryonicists who are suspended might
back each other up, asto thereanima-
tion process. If two present day
cryonicigts are in an automobile acci-
dent and oneiseesly rescued whilethe
other is degply compromised, would it
befair for them to promise each other,
in advance, that the one less damaged
would help get the other back on hig/
her feet? Since they could not know in
advance which onewould bethe most
badly damaged, such a pledge has a
ring of famessto it! It'san “I'll help
you if you hdp me’ principle, a“win-
win” attitude, carried decadesinto the
future, inacryonics context.

The two of us made such a pact
with each other, and (unilateraly) with
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our parents, nearly a decade ago. We
samply vowed that wewould help them
any way we could. But when we tried
to broaden the idea to include large
groups of people, the idea began to
look very complex. Therewerelots of
peoplein cryonics, of dl different atti-
tudes about what was valuable and
what was not, or what would be an
ided future. How would the “mutud
backup” ideawork onthet leve?Did it
even make sense?

We wrote some articles on this
subject and put out a newdetter for
awhile. We even went so far asto set
up anon-profit corporation and obtain
tax exempt status for it (later to form
the foundation for the Extropy Ingti-
tute), but theideawastoo new and too
undeveloped. Too many cryonicists
feared it would be unworkable if their
own cryonics society did not handle
thison aninterna bass. For thelast ten
years, the LifePact idea has lain dor-
mant, in“suspenson” asit were. Now,
it will bereanimated within Alcor.

Rather than outline al aspects of
theideaat once, we |l take the subject



one gep a atime, the way we did in
one of theLifePact Newsissues, with
a Q&A (Question-Answer) format.
Hopefully, we Il have chosen the most
central questionsfirgt, and left the de-
talled, nit-picking ones for later... but
you never know. Later, we'll consoli-
date these ideasinto amoreintegrated
paper, then a booklet, and findly a
handbook. But thet is an evolutionary
process, and those of you who are
interested in thiswill play an important
part.
Theorigind Q&A LifePact treat-
ment had it's own introduction. We'll
gart with that... and then proceed with
the questions themselves. Once again,
to clarify the purpose of what follows,
thegoal istoreview LifePact idess, as
they werefirs developed in 1989, with
minor updating to adjust for present
context:

Introduction
(content from the 1989 article):

With a view to being part of a
future where old age and disease are
no longer aproblem, we arrangeto be
frozen if desth should threaten us. We
anticipate it may be 50 to 100 years,
perhaps more, until technology ad-
vances to a point where those who
arrange now for cryo-transport (an d-
ternate term for cryonic suspension)
may be reanimated.

Reentry into society (assuming re-
animation isfeasble) will take place a
an undefined future time. Reanimations
may vary in the degree of difficulty, in
the extent of biological repair that is
involved, and even in the repair tech-
nologies which are used. Each person
will require an individudized program
of assistance asto education and psy-
chologicd adjustment. As a result of
this, the “reentry” cogts, the cogts of
reanimation and rehabilitation, cannot
eadly be predetermined and prepaid.

How, then, may these unknowns be
accommodated?

LifePact isaway of improving the
chancesthat we will awaken in asup-
portive environment, able to quickly
resume our congdructive roles in soci-
ety. But what is LifePact, fundamen-
taly? Is it an organization? Is it an
agreement, a system, amethodology?
In what follows, questions like these
areanswered.

Q. Whatisa“LifePact?”

A. A “LifePact” isan agreement (bilat-
erd or unilateral) to help others be
reanimated as soon as is possible and
aswdl asispossble. In part, thismay
require acommitment to repay the cods
of “reentry” (reanimation and rehabili-
tation). Members make LifePacts to
repay their own reentry cogts, and some
may pledgeto asss others(family mem-
bers, loved ones, or fellow timetrave-
ersin generd). By arrangements of a
private kind, it is even possible one
person might pledge to pay back an-
other, for help with the costs of sus-
penson. It is important that al such
agreements state clearly that prospects
for reenimation are unknown and it is
possible such will never be achieved.
A videotaped interview could well be
the most convincing form of such a
unilaterd agreement.

Q. Wasthereever a LifePact orga-
nization?

A. Yes It was a project of the Lake
Tahoe Life Extenson Festivd, aCdi-
fornia nonprofit public benefit corpo-
ration. The scientific and educationd
objectivesof LifePact were:

(1) To promote, support, and conduct
research concerning the reanimation of
those suspended by present methods.
Non-ided suspensonsaswel asthose
under ideal circumstances were to be
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included, since there were sure to be
cases where suspensions would be
compromised.

(2) Tocarry out public education pro-
grams with regard to the limitations as
well asthe possible benefitsof cryonic
suspension. The purpose was to con-
vey aredidic view of problems and
difficulties to be faced a reanimation:
the recovery of lost memories, regain-
ing capacities for physica control ne-
cessitated by body regrowth/replace-
ment, and the associated costs of both
reanimation and rehabilitation.

Q. Did LifePact have membership
participation programs?

A. Yes. LifePact devel oped agreement
formsfor itsmembersand il archives
those which were completed, for
availablity when they might be needed.
Also, LifePact activities were to in-
clude devel opment of systems support-
ing memory and identity restoration in
suspendees with memory losses, dong
thelinesof methodsfor usewith stroke
victims, and was envisoned to facili-
tate the archiving of persond artifacts
which might help with this. LifePact
had the objective of organizing support
groupsfor rdativesand friends of mem-
berswho are suspended.

Q. Was it intended that Lifepact
become an organization in itself?

A. Yes. Artides and Bylaws of the
Lake Tahoe Life Extenson Fedtiva
were amended so the organization
would be renamed “LIFEPACT” and
thereafter would be committed to the
objectives of the LifePact Project as
spdled out above. Annud conferences
(Cryofests) were planned to promote
new membershipsin LifePact and (esa
byproduct) in suspengon organizations
aswell. Cryofests were a so expected
to help educate the public about the
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current technologies of cryo-transport,
as well as what future technologies
might be necessary for reentry into fu-
ture society. Research in both aress, as
resultsdeveloped, were
to be presented. In
1990, at Asilomar,
LifePact hosted a con-
ference on “Biogtasis
and Reantry,” whichem+
phasized the LifePact
theme. Perhaps such
conferences can be re-
sumed in the future, as
interest in the LifePact
idea develops, or per-
haps this can become a
part of the annua Alcor Cryonics Con-
ferences which are dready being de-

veloped.

Q. How did LifePact plan to raise
fundsto carry out its programs?

A. Inthe short term, LifePact expected
to carry out awide range of activities
supported by membership dues. Over
the longer term, LifePact anticipated
support by way of income from revo-
cableendowments. Theprincipleof an
endowment of this kind was thet it
would be revocable by the donor at
any timewhilethe donor wasdive, and
would retain an identity of itsown, soit
would not be a“donation” in the pure
sense and would not bedeductiblefrom
the donor’ staxableincome. Somesig-
nificant portion of the income, how-
ever, would bededicated to LifePact’s
research and educationd activities, and
would not betaxed solong as LifePact
maintained itstax exempt saus.

Q. WasL.ifePact intended to be pri-
marily comprised of cryonicists?

A. LifePact was planned to have two
classes of members. Associate mem-
berswould not need to be cryonicists.
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Full, voting memberswould have veri-
fied suspension arrangements through
organizations adhering to certain mini-
mum standards, and would have made

“LifePact was concelved to focus
exclusively on reentry problems, so
that suspension organizations might

put more energies toward urgent
matters of getting their members
suspended should they die”

contingent agreementswith LifePact re-
lating to reentry.

Q. Since LifePact objectives were
to be heavily focused in the area of
cryonics, howwould LifePact have
been different from other cryonics
organizations?

A. LifePact activitieswere expected to
bein synergistic counterpoint withthose
of mogt of the suspenson organiza:
tions. Itsinterestslay primarily inaress
where suspens on organizetions had not
yet developed programs, because of
higher priorities in regard to cryonic
suspension procedures and storage
technologies. LifePact was concelved
to focus exclusvely on reentry prob-
lems, s0 that suspension organizations
might put more energiestoward urgent
meatters of getting their members sus-
pended should they die. LifePact would
not have engaged in suspenson opera-
tions or storage services.

Q. Don’t suspension organizations
takeinto account a need for reani-
mation and rehabilitation?

A. Most suspension organizations
promise a “good faith effort,” but un-
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knowns of cogt prohibit budgeting and
setting asde funds for it. To protect
agang implicationsthey are promising
reanimation, su§pens on groups cannot
warrant that they have
the capability or finan-
cid reserves to revive
a member, much less
provide for rehabilita-
tion, reeducation, or
psychologicad adjust-
ment therapies.
LifePact, snce it did
not plan to engage in
suspension and stor-
age and snceitseven-
tua operationd activi-
tieswere contingent upon the feasbility
of reanimation, had no such conflict of
interest. Tofurther protect againg prob-
lems, some suspension organizations
had specificdly left it up to the member
to determine how much funding was
likely to be required for reentry and
provide for this. LifePact would have
been away for such members to ad-
dressthis area of uncertainty, particu-
larly if loca groups develop indepen-
dent LifePact programs of their own
(discussed inmore detall esewhere).

Q. How would LifePact help solve
thisdilemma?

A. As dated earlier, members reani-
mated by LifePact (or by cooperation
between LifePact and acryo-trangport
organization) accept the respongbility
to repay the codts of reentry, if such
wasrequired. They would make acon-
tingent agreement, now, which would
be anticipated to become retroactively
binding intermsof futurelaw. Not only
would this have given members with
“LifePacts’ better chancesof being re-
animated, but it would have given cryo-
transport organizations which worked
with LifePact freedom to concentrate
on immediate concerns, without divert-



ing energiesfrom suspension and stor-
age.

Q. I've heard that the costs of re-
animation may betrivial, and since
most cryonicists are adaptable
people, it appears that the process
of rehabilitation may not be diffi-
cult. Can’t reanimation and reha-
bilitation be provided by the cryo-
transport organizations?

A. Let' stakethe partsof thisquestion
oneat atime:

(1) Will thecost betriviad? Current
projections by those knowledgeable
about nanotechnology are that the re-
pair process could take months or years.
If we awaken in autopiawhere work-
ing space, power and maeridsarevir-
tudly free, with al processes entirdy
automated, the cost might betrivid. If
conditions are other than that, the cost
may not be sotrivid. Itiswiser toplan
for alessided future, justin case.

(2) Asto rendbilitation: Many in-
volved with cryonics a this point are
extremdy “future minded,” confident
they will need no assstance. But some
members, most particularly any whose
suspensions are compromised by de-
lays or problems of other kinds, may
expect a period of adaptation to be
needed. Also, we will not know, until
technologiesfor reanimetion are deve-
oped, what losses of memory and/or
other capacities may result from being
suspended by current methods. What
if extensve neurophysicd thergpiesare
part of rehabilitation? These could be
cosly! Also, therewill dmogt surdy be
educationa gapsto be filled for com-
plete” rehabilitation.” We cannot count
on public welfare programs to take
care of thisfor reanimated suspendees,
nor would it be prudent to cross our
fingersand hopetheorigina fundspro-
vided for sugpenson and storage will
be adequate.

Q. I’'mvery activein my suspension
organization. The others in my
group have stated they will go to
any lengths to see that | am sus-
pended and revived. | fed great con-
fidence in these people. In that
sense, don’'t | already have a
“LifePact?”

A. No. LifePects are specific agree-
ments. Y ou say that you' ve made con-
tributions to your suspension group,
and, you hope you will be remembered
and given congderetion for this a the
other end. That is valuable, but even
the most actively involved participant
in a sugpengon organization would be
safer to dso expressawillingnessto be
responsible for the costs of reanima-
tion and rehailitation, if need be. Oth-
es, less active than yoursdf, are in
even more need of LifePact to cover
reentry codts, unlesspecific funding is
being budgeted by the suspension or-
ganization to cover reenimation and re-
habilitation, but then the question would
be “How can they know how much
will berequired?’

Q. But aren’t “people” the key?
Why should | rely on the peoplein
LifePact to reanimate and rehabili-
tatemeif | can’t rely on my suspen-
sion organization?

A. Many “people’ presently activein
cryonics could be frozen well before
the time when reanimation and reha-
bilitation werefindly feasible. Rdiance
on principles and sysems will offer
grester safety and Sability. An organi-
zaion needsto have firm principles as
to operation and systemswhich impell
the people who run it to carry them
Out.

LifePact, during itsfirst few years,
expected to devote much of its ener-
gies to the development of such prin-
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cplesand systems. Itsmembers, agath-
ering of mindsfromdl cryonicsgroups
and a great pool of experience, were
anticipated to participate in this.
LifePact intended to build systems
which fit in acomplementary way with
those of sugpengon organizationswhich
gpecidized in suspension and storage,
and LifePact expected to cooperate
with suspenson organizations which
encompass both suspension and reen-
try, offering mutua members an even
greater chance a successful and fulfill-
ing reentry into society when meansfor
thelr reenimation and rehabilitation were
avalable

Q. Doesn’'t LifePact place itself
into a state of conflict with cryon-
icsgroupswhose member shave con-
fidencethat the group, oneway or
another, will provide for reentry
without outside participation of
LifePact?

A. No. If amember wishes, LifePact
can serve soldly asbackup to the pos-
ghility that the cryo-transport organi-
zdion might fail, with the cryo-trans-
port organization having the primary
respongbility for reanimation and re-
habilitation. Or, it might be that the
Cryo-trangport organization would pos-
sess the technology but not the funds,
and an agreement with LifePact could
serve as the means of providing the
necessary finances. Also, one could
dfilistewith LifePact mply asan“as-
sociae” member, for purposesof idea
exchange, without making a LifePact
of any kind.

It is dso important to remember
that reentry may involve awide spec-
trum of procedures. It would not be
logical to hope that a cryo-transport
organization would be a provider of
every concelvable therapy one might
need. It might develop, a afuturetime,
that LifePact would bein apogtionto

Cryonics 7



handle reentry or contract out parts of
thisso effectively that suspension orga
nizations which now hope to encom-
passdl reentry procedureswould pre-
fer to have LifePact handle this. For
patients who had joined LifePact and
participated in its activities, this could
be rdatively sraightforward. For those
who did nat, it could be more difficult.

Q. Doesn’t the LifePact concept rest
on aworking asumption that those
in the future will have a way to
pay? Suppose the future has such
abundance there is no such thing
as“ money?’

A. Yes, there is an assumption that
thoseinthefuturewill bein possesson
of productive capacities by means of
which to repay what hasbeen donefor
them. If we imagine that there will be
tremendous productive capacity (which
in the context of nanotechnology, we
presume), and if we imagine the soci-
ety of theday will not betotally collec-
tivig (meening individuds will have
somerightsto produceindividudly, re-
taining at least someright to dispose of
what is produced), it followsthat such
individuals could accumulae valuesand
fulfill their obligations. If the society of
the future is such that those then living
have no productive capacities or indi-
vidud choices of digpogtion of re-
sources, it is pure speculation as to

whether suspendeeswill bereanimated
adl.

Q. Isn’taLifePact agreement sim-
ply a means to provide those who
need them with reassurances?

A. No! Reassurances are for those
who want to be told that a nomina
cryo-trangport feewill buy them aticket
to the stars, assuring their every need
and want. LifePact agreements were
intended to set acontext that the people
involved were willing to “pick up the
tab” at the other end if necessary, will-
ing to help out in exchange for being
helped, willing to share the effort and
codsts, if need be. LifePact agreements
were a s0 expected to establish an un-
derstanding that there might be serious
memory losses and tradeoffs asto the
time and cost to effect a more perfect
reanimation. These areas of concern
may not be covered by the documen-
tation of some suspension organiza:
tions.

LifePact agreementsaso wereex-
pected to provide members a more
Subgtantial means of expressing their
desires to help other cryonicists reen-
ter society. Mothers who wanted to
help children frozen before they were
old enough to understand their Stua
tions, relatives of loved oneswho died
and were suspended before LifePact
cameinto being, or just onetimetrav-

“It is aso important to remember that reentry
may involve a wide spectrum of procedures. It
would not be logical to hope that a cryo-trans-

port organization would be a provider of every
conceivable therapy one might need.”
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eler reaching out his hand acrosstime
to hdp afdlow cryonicigt, perhapsone
sheor hehad never known, wereamong
the posshilities of the sorts of indi-
vidua pledges or commitments that
might have been made. While none of
these, a the time, were regarded as
binding contracts, they establish States
of mind which later could be very im-
portant to thoseinvolved.
Theideathat aLifePact agreement “re-
assures’ someone who wishes not to
be responsible or face redity is mis-
taken. It isjust the opposite that isthe
case. Those who execute LifePacts
would have faced the difficulties and
problems, and they would have been
chosen to beresponsiblefor their own
destinies and perhaps for the destinies
of others.

Q. I’'m not currently signed up for
cryo-transport, but cryonics is an
area of great interest for me, espe-
cially now that LifePact will be
there to assist with reentry. Can |
join LifePact before | make cryo-
transport arrangements?

A. Anyone was welcome to join
LifePact. Unlike prearranging for sus-
pension, which requires funding in the
range of tens of thousands of dollars,
LifePact membership only reguires dues
of amodest kind. An asociate mem-
ber of LifePact who went through the
process of setting up aLifePact agree-
ment would have been expected to be
far more knowledgesble concerning
options and limitations involved with
cryonics, far better prepared to select
among the existing suspension organi-
zations, in making arrangementsfor LUs-
pension. For those who were inter-
ested in cryonics but who had not yet
made arrangements, joining LifePact
might have been the first, mogt logica
step. And, as a member of LifePact,
you would have had a better chance of



convincing your loved onestojoin you
onthisadventure!

Now that LifePact is going to be
“part” of Alcor, how will that
work? Can wereally keep LifePact
separate from other activities?

That questionisthe key to understand-
ing theunderlying LifePact ideas. With
LifePact asanintegra part of Alcor, it
will develop only in those ways Alcor
Members want to see it developed.
Only to the extent that Alcor Members
seethisasanimportant principlewill it
grow and evolve. Since participation is
thekey, and sncethisisawaysvolun-
tary, there should be no problems in
LifePact fulfilling Alcor Members ex-
pectations.

The purposeof thisarticle, asindi-
cated at the beginning, is to update
LifePact ideas from 1989, leaving
enough of the origina content to show
how LifePact would have operated as
atotaly independent organization.

If you have thoughts on LifePact
and how its activities might best be-
come part of Alcor’ sprogram, or (es-
pecidly) if you would like to be a part
of the volunteer group bringing such
programs into existence, then please
send email to us (fred@alcor.org or
linda@al cor.org) mentioning LifePact,
and wewill send additiond information
to you within ashort time and call you
as well to get your viewpoints in a
more direct way! Already, over fifty
Alcor Members have completed avery
short, introductory questionnaire, cov-
ering only “tip of the iceberg” issues.
They are already in this information
pipeine. Y ou can eadily join them!

Thereisone additiond idea, and it
hasjust begun developing during atrip

to Northern and Southern Cdifornia
during the period 4/11/97-4/15/97.
Thisisthe concept that loca groups, as
they grow and become autonomous
non-profit, tax exempt corporations,
will each becomefoci for LifePact ac-
tivities, and serve as* backup” organi-
zations for their Members. Since they
can bedigtinct from Alcor, from acor-
porate standpoint, they could serve as
Trustees for excess funding in
Member’s financid arrangements for
CryoTransport (anew termfor cryonic
sugpension). These groups could en-
gage in dl of the archiving activities
which LifePact envisoned, and be the
close-knit sorts of nexi (communica
tion nodes) which could best evolve
the LifePact concept.

With time, Alcor Members might
find themsdves dfiliating with a num-
ber of “locd groups,” each of which
closdy suited their preferences. Anas-
sociaion or network of such groups
might servein astrong advisory capec-
ity to Alcor, and help evolve reenima
tion drategies and standards, since it
would represent adiversfication of in-
dividud Trustee responghilities, ori-
ented toward acommon god on behaf
of individuas suspended with a com-
mon organization (Alcor Centrd).

We are jud a the beginning of
meaking LifePact aredlity. Thoseof you
who are reading this, who find these
ideasfascinaing, will bethe*heart and
soul” of wherewe go from here!

&

Thanks for reading this “little piece of history,” and for thinking about how it

might apply to Alcor’s long range future!
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‘The Alcor Cryonics Technology Festival

A Summary and Review

By Thomas Donadson

he Alcor Technology Festival

took place on the weekend of
February 1t and 2nd, with an initia
party given by Dave and Trudy Pizer
on January 314. Although one of this
conference’'s main features turned
out to be disappointing for many
there, some memorably positive
things dso happened.

Technically oriented people
from dl the mgor cryonics societ-
ies attended. This included Paul

Segdl, HA Sternberg, and Stephen
Kehrer (“Tumbleweed”) from
Biotime, Inc; Paul Wakfer, Mike
Darwin, Sandra Russell, Charles
Platt, and Saul Kent from the
CryoCare  Foundation and
Biopreservation (unfortunately Steve
Harris could not attend, dthough his
close friend, Sandra Russdl, could
and did); Bob Ettinger and Andy
Zawacki from the Cryonics Insti-
tute; and of course many Alcor mem-

bers interested in the current and
future state of cryonic technology:
mysdlf, Raph Merkle, Wedey Du
Charme, Tanya Jones, Mark
Muhlestein, Mike Perry, Hugh
Hixon, Russell Cheney, Brian

Shock, Fred and Linda Chamber-
lain, and others. Steve Bridge, Carlos
Mondragon, and other officers of
Alcor dso attended.

One event, specificaly for Alcor
members, took place at the banquet

10 Cryonics
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on Saturday evening. Commemora:
tive plagues were presented to Tanya
Jones, Dave Pizer, and Steve Bridge.
In a smple ceremony, Steve Bridge
then handed the Presidency of Alcor
over to Fred Chamberlain.

The mgor dtraction of this Fes-
tival was Olga Visser, who has
clamed successful freezing and re-
vival of rat hearts with her
cryoprotective perfusate (the com-
position of which she did not wish
to reved). From my own discus
sions with them, attendees from
CryoCare particularly came because
they wanted to see Olga Visser's

heart freezings on Sunday. Every-
one there, | think, had lots of inter-
est in seeing her experiment per-
formed before an audience sophisti-
cated in cryobiology and cryonic
suspension.

The talks in this conference,
given on Saturday, discussed both
present and future work done by
cryonicists to improve their meth-
ods.

In the morning Linda Chamber-
lan presented severa improvements
in dedling with important practica
issues, such as trangport and secure
storage, including especially work

improving portability of our ice bath.
OlgaVisser described her own work,
and the extensions of it now at-
tempted in Russig, the Ukraine, and
the United States. Fred Chamber-
lain described Alcor’'s future re-
search plans, induding development
of several important technologies.
One potentialy important device
conggts of a system to tdl Alcor if a
member — particularly a member
living done — had died or become
s0 serioudy ill that he could not cal
Alcor on his own.

The afternoon session included
a tak by Paul Segall and Hal

Olga Visser (below, at rostrum) discusses her rat-heart experimentswith ACT Festival attendees.
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Dr. Thomas Donaldson

Sternberg about their work with oth-
es a Biotime in repeating and ex-
tending the old experiments of
Audrey Smith in the 1950's. Their
talk aso included reports of work
with Hextend, their patented blood
subgtitute. Hextend, soon to be mar-
keted, demonstrably works better
than other blood substitute now
available.

Dr. Rdph Merkle

12 Cryonics .
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Paul Wakfer described the cur-
rent state of his Prometheus Project,
which ams at suspending and re-
viving brains within 10 years &fter it
darts. His estimate (and that of oth-
ers) for the total amount of funds
needed over 10 years is $1 millior/
year. At the time of this conference,
he had raised about $340,000 in
pledges for future work (this sum
has increased since then).

The other afternoon talks related
more to theory than anything as yet
done.

| discussed the criterion of in-
formation survival and how our
knowledge of the brain’s function
bears on our experiments, particu-
larly for members suspended under
poor conditions. Basicdly, viability
of cdls or tissues in the classcal
sense means little. Since current
studies indicate that permanent
memories are stored within the con-
nectivity of neurons, we should first
test for how this connectivity sur-
vives the freezing process. Because
cryonics remains emergency medi-
cine and we may find oursdves un-
able to gpply our best methods to all
patients, such experiments will need
doing.

Raph Merkle discussed the lat-
est developments in nanotechnology.
His tak told of severd recent smu-
lations of nanomachine parts, includ-
ing one gear contained in another.
He dso mentioned some work with
DNA as a building materid rather
than for genetics.

Mark Muhlestein gave avery in-
teresting talk on tissue engineering
as ameans of repairing tissues which
would not normally grow together
agan. We may someday learn how
to control growth and development
itsdf, to the point of growing new
ams (or bodies!) directly. Tissue
engineering counts as a step towards

1997

Paul Wakfer

that end.

That evening, after the banquet
and the awards, Mary Margaret
Glennie told of her own (much more
empathetic than most) approach to
convincing others to become sus-
pension members. Michael Cloud,
who has done smilar things for other
nonprofit associations (and was ac-
tually signing up with Alcor) then
described further ideas on incress-
ing membership, something dl Alcor
members and dl cryonicists have
tried to do for many years. He got,
on the spot, sgnificant contributions

Mark Muhlestein




to his efforts from most Alcor mem-
bers present. From his own past ac-
complishments, he believed that he
could double Alcor’s suspension
membership in less than a year. His
methods involved some changes to
Alcor’s current methods, particularly
in s=tting up a sysem with severd
levels of membership, the last being
full suspenson membership.

On Sunday, all the attendees
came to watch Olga Visser freeze
ra hearts. Because crowding in on
the experiment itself could disturb
the apparatus, most people watched
on a TV viewer. Fred Chamberlain
recorded this same video feed of the
procedure on tape.

| had previously spoken with
Olga, and found her quite different
and much more friendly than the
person sending messages to Cryonet
in her name. No one in the audience
wanted her experiment to fail, and
we dl fdt quite sympathetic to her.
Almog universdly, though, we dso
wanted assurance that her experi-
ment was indeed a vdid test. That
assurance came with the first ex-
periment, in which the rat heart was
placed in liquid nitrogen with a ther-
mocouple nearby, specificaly to
veify tha it remaned for 20 min-
utes in the liquid nitrogen. Some
guestions arose because that ther-
mocouple had been separated from
the heart by a cottony vinyl tissue
designed for mechanica protection
rather than insulation. Olga answered
those questions by adso freezing a
bit of rat liver, and showing how
solid it had become.

Unfortunately, when this heart
had been removed and warmed up,
it completely failed to beat. Electri-
cd sgnds came from the heart for a
ghort time, as if it were trying to tell
its muscles to best, but no one saw
any sgn of beating. Olga then tried

a second test, which again failed,
this time (perhaps) because one part
of the heart had not been perfused.
She then tried a third heart. By now
many people in the audience had
become discouraged and drifted
away. Fred continued his taping. In
each case, Fred and others inssted
that the same procedure be followed:
cooling down the heart, putting it
into a dewar of liquid nitrogen, and
timing its day there.

As the audience number went
down, we were dlowed to enter the
lab and watch the experiment more
closdy. Olga dso dissected the failed
hearts to see what may have hap-
pened. At this point, spectators
darted to express differing idess as
to why the experiments had failed.
Mike Darwin (who, it turned out,
Saul Kent had specificaly et to test-
ing cryoprotective solutions, which
were designed by Steve Harris and
Brian Wowk) believed the experi-
ments failed because they destroyed
the myoglobin in the heat muscle.
Olga Visser gave a separate account,
and bdlieved she had detected move-
ment of the heart ventricle in the

first experiment. One maor cause
for skepticism from Mike, Saul, and
the others with CryoCare and
BioPresarvation came from their be-
lief that they had dready tested Olga
Visser's cryoprotectant and found it
too toxic. However, the
cryoprotectant sample Ms. Visser
used in her South African experi-
ments did turn out to have a differ-
ent conductivity* from that used by
Alcor in its attempts to duplicate
her work. Possibly this was the case
with the cryoprotectant sample used
by BioPreservation as well.

Visser did atotal of 5 tests that
Sunday. None of them showed any
reviva other than, at best, wesk eec-
tricd dgnas from the heart. Later
events have confused the issue even
more: gpparently the solution used
had not been recently brought up
from South Africa for these experi-

* Conductivity, dthough re-
lated, is not the same as pH. pH
measures the number of hydro-
gen ions in a solution; conduc-
tivity measures the number of

(Left to Right) Andy Zawacki, Hugh Hixon, and Olga Visser
preparethe Langendor ff apparatusfor ancther rat-heart attempt.
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ments. It was Visser's solution, but
had been in storage since the last
time she visited Alcor. Moreover,
after Fred Chamberlain examined
video tapes of earlier (successful?)
experiments done by Olga Visser
and Hugh Hixon on Friday, he (Fred)
pointed out that none of the “suc-
cessful” hearts had actualy been
immersed in liquid nitrogen.

In talking about her experiments,
Ms. Visser sated that she had been
able to revive about 6 out of 10
hearts. While these results might il
be taken as cases of falure, her ex-
periments also made severa points
very clear. Firdt, she had not speci-
fied the exact solutions to be used,
with some unknown additional
(missing) ingredient possibly ac-
counting for falure. Even for use in
heart cryopreservetion, a protective
solution should give much more con-
sstent results. Furthermore, on Fri-
day she had tried severd different
procedures for freezing and reviv-
ing. All this needs to be made con-

14 Cryonics « 2nd OQtr,

4 H iill . .'”

Thetelltalerat heart (center, hanging above the styrofoam cup).

sdgent, with every step sufficiently
specified that someone could repro-
duce it from her written account
aone.

Some who attended the confer-
ence would apparently demand that
Ms. Visser do al of these things
before they would consder her so-
lution at al interesting. 1 myself
would smply ings that she verify,
in every case, that the hearts she
tested were immersed in liquid ni-
trogen, even if she revived only a
small percentage of them. This
would not necessarily make her so-
lution good enough to use — much
more work would be needed until
then — but it would prove that her
cryoprotectant deserved further con-
Sideration.

If Olga Visser has a useful
cryoprotective solution, & minimum
it dill needs a great ded more de-
velopment. Even then, it may ulti-
mately fal to work. In one sense,
the research needed is her respons-
bility, yet we dl want something

1997

that works. Before that Sunday, it
seemed we might have tha some-
thing dready, or be very close to it.
Now it does not.

However, in another way the
Alcor Technology Festival was a
roaring success. We dl were united
in wanting Visser to succeed, and
sympathetic to her within the hard
condraint that she demondrate this
success. Not only that, but for the
fird time all the mgor cryonics so-
cieties got together in the same room.
| saw severd arrangements between
individua researchers to share fa
cilities. Visser's faled experiments
made very clear to everyone at the
conference how much we were dl
in the same lifeboat, which will dnk
or save us through our own efforts.
It brought a kind of unity. | hope
that fedling continues.

&



Steve Bridge (SB): Since last Sep-
tember there's been a lot of curios-
ity, controversy, questions, and in-
terest by some new ideas in cryobi-
ology that were brought to the fore
by an experiment done by our next
gpesker, Michdle Olga Visser, from
South Africa, a the University of
Pretoria.

Mrs. Visser froze a rat heart,
thawed it out, and the heart resumed
beating. This was repeated at Alcor’'s
laboratory last September, and a lot
of people have been waiting to hear
what Mrs. Visser hersdlf had to say
about this research, to explain alittle
bit more, and answer questions about
it.

S0 Mrs. Vissr is going to tak
for just a few minutes, and then she
will answer questions.

This is Olga Vissr. Thank you.

Olga Visser (OV): Hello. Good
morning. I'm Olga Visser. | want to
thank Alcor for my being her today,
and | want to thank you for attend-
ing my presentation.

Some of you may have ques-
tions about my e-mail, and about
my research. I'll try to address Al
your gquestions as we proceed.

To dart, I'd like to tell you a bit
more of mysdlf. | am a cardiovascu-
lar perfusonig a the University of

ACT Festival Close-Up

Transcript
by Russell Cheney

Visser Speaks

Michelle Olga Visser’'s Presentation
2nd Annual Alcor Cryonics Technology Festival
February 1st, 1997

Pretoria in South Africa | started
ten years ago in research on the pres-
ervation of dead tissue. | became
the head of the autograft department,
and started researching live tissue.
On the subject of cryobiology, | read
anything that was avalable and ev-
erything that was available, and
about everyone's mistakes. My first
heart was a pig’'s heart, and againgt
al odds, it was brought back with a
functiona ECG. It could not be fully
warmed up to 37 degrees because of
technical problems.

We then passed on to rat hearts;

“One thing I’'m going to
ask everyone is to work
together. Your best hope

of reaching your ultimate
goal isto work
together.”

they were less expensve, more avall-
able, and something | could try hun-
dreds of times. After that, | did try
hundreds of times; I've frozen well
over two hundred rat hearts. Since
the origina pig heart, we haven't
had a chance to use a bigger animal.

| only got my own research labs
a the Universty around month ago.

2nd

That means now we have the oppor-
tunity to go for the firg transplant,
if approved by the ethicd commit-
tee and by anima rights. We are
hoping for full success

We are al here for the same
god, to preserve life. The first, most
direct way is to eat right, to not
smoke, and to live in an impossibly
perfect world. The second, more
likdy way for us, is to work to-
gether using what knowledge we
have to prolong and enhance life.

Many here believe in cryonic
suspension and reviva into perfect
hedth in a future time when knowl-
edge will be so advanced that sick-
ness and disease will forever be
stopped.

| am a cryobiologist. I'm not a
cryonicist. But we've al got the
same god. Everyone in the world,
be they doctors, physicians, research
scientists, cryobiologists, or
cryonicigs: that god is to preserve
life.

In presarving life, what we want
to do, and what medical research
wants to do, is to make life longer
and hedlthier. You don't want to be
ningy and an unhedthy invaid; you
want the hedth and vigor of youth.
That's the hope of humankind, to be
young forever.

| beieve in cryonics. One thing
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I’m going to ask everyone isto work
together. Your best hope of reach-
ing your ultimate goal is to work
together. You need physiologists,
you need researchers, you need phy-
scians, you need everyone, to reach
the gpex of eternd biologicd youth
and hedth.

My studies are directed to
achieving the best possble preser-
vaion of cdls. The fruits of my re-
search intersect the interests of
cryonicigts in supporting their dream
of returning suspension patients as
fully intact as possible. The more
intact the patient, the easier the task
of the reviva.

Wédl, | hope I've communicated
my opinion and made enough noise.
| believe a lot of people think that |
ride on a broom, but | don't. The
purpose of the noise | make is to get
everybody together, working toward
a common god. Because that's the
only way we are going to be suc-
cessful, by working together.

I’d like to accept questions from
you Now.

SB: Could you describe what we'll
be seeing tomorrow?

OV: We're going to freeze a rat
heart, thaw it, and cause it to re-
sume beeting.

There has been a bit of contro-
versy about the length of time the
hearts have been kept at liquid ni-
trogen temperature in my prior ex-
periments. Scientifically, once the
heart itself gets to -196 degrees Cen-
tigrade, it should make no differ-
ence if the heart remains at that tem-
perature for one second or for a hun-
dred years. Scientifically, there
should be no biologica change with
ether length of time.

Yes, it is true that I've not had
any hearts longer than 45 minutes a
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liquid nitrogen temperature. Maybe
| should extend the time to reduce
the controversy. In Pretoria, longer
storage has not been possible to date
because of the lack of proper stor-
age facilities. We have had to use a
smnal open bucket from which the
liquid nitrogen constantly evapo-
rates.

Now that I’ve got my own labs
an a plentiful supply of liquid nitro-
gen, we can keep the hearts at -196
longer. Then | will be abdle to give
you a definitive answer.

Question by an audience member
who does not wish to be identified
(Q): Has your protocol been re-
peated or replicated esewhere with
success, or is the protocol propri-
etary?

OV: Yes, it has been repeated. |
repeated it here a Alcor last Sep-
tember, and again last night. For
training purposes, | did both hearts
last night and brought them back.

Robert Ettinger: Also by two of
your colleagues, | believe.

OV: Yes

Q: By people independent to you, is
my question.

OV: Yes, in New Zedand we've
got a group working on livers. They
brought a liver back that was stored
for three days. It is noteworthy that
the liver and the brain have a lot in
common hiologicaly, including the
physiology and the type of cdls.

We d so have some people work-
ing in London as well.

Q: Is your next step to freeze and
bring back a whole rat?
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OV: No. The next step isto freeze a
pig heart, leave it frozen for a few
days, maybe a week or two, and
then transplant it back into a live
pig. Then, after the pig wakes up,
hopefully he'll go ahead and walk!

A well-known Research Scientist,
requesting anonymity (RS): Will
you be putting the heart into liquid
nitrogen for 45 minutes tomorrow?

OV: We can do that, yes. Weve
got enough time to do that.

RS: Nitrogen has its film boiling
effect, s a heart in liquid nitrogen
for just a few minutes might not
completely freeze all the way
through. But if the heart were there
for ten or fifteen minutes, | think
there would be very little doubt that
it was very, very frozen.

OV: OK, we'll do that. We've got
enough time.

Dick Bergren (DB): Without di-
vulging proprietary information, can
you give us an overview of your
protocol and how it differs from
prior attempts?

OV: OK. What is different about it
is the cryoprotectant molecular size
and the way the cryoprotectant ac-
tually penetrates the cell. The os
molarity  pressure of the
cryoprotectant is very near to the
norma osmolarity of the cdl. That
is aout the man thing.

DB: The cryoprotectant used in your
protocal is the critical distinction?

OV: Fird, the cryoprotectant func-
tions extremely well in protecting
the tissue from freezing damage.
Second, this cryoprotectant with its



smaler molecular Sze, as compared
to glycerol and other cryoprotectants,
results in its absorption into the cell
much easier, without damage to the
cell.

DB: Your protocol is performed en-
tirely at atmospheric pressure; no
hyperbaric pressures?

OV: That is right.

DB: Do you think augmenting this
protocol with a hyperbaric system
would be of interest?

OV: I'm open to every suggestion.
It could be that a hy-
perbaric  system
could work much
better. The major
goa of my experi-
ments to date has
been to revive the
heart, prove the con-
cept, and move on to
bigger organs. So
anything thet can ex-
pedite that process is
welcome.

My research is
not finished. There are so many
things left to complete. We ill get
edema on hearts. We 4ill get a lot
of things we'd like to change.

The hearts beat wdll, the ECG is
near perfection, the eectron micros-
copy reveds no difference between
the frozen and unfrozen cells. But
there are certain dysfunctions, and
we ill have a lot of metabolism
studies to do.

RS. How are you going to intro-
duce cryoprotectant into the heart?
Will you infuse it into the whole
anima, or will you remove the heart
and infuse the cryoprotectant solu-
tion into the heart, or will you just

alow the heat to sit in

cryoprotectant?

OV: We now use the Langendorff
system for the hearts. The
Langendorff system provides smu-
lated circulation for hearts, espe-
cidly smal hearts such as we've
got here. So we introduce the
cryoprotectant  through  the
Langendorff syslem. We remove the
heart from the rat, mount in on the
Langendorff system, and start flow-

ing.

RS. So you have a Langendorff sys-
tem that you'll set up for tomor-

“1 hope I've communicated my opinion and
made enough noise. | believe a lot of people
think that | ride on a broom, but | don't.

The purpose of the noise | make is to get
everybody together working toward a
common goal.”

row?
OV: Yes.

Matthew Gress (M G): Doyouhave
a project schedule for how this re-
search will proceed? Do you believe
that you will be perfecting your car-
diac freezings before branching out
into other organs? You mentioned
the liver in New Zedand; are those
colleagues of yours?

OV: Yes.
MG: So do you expect to branch

out horizontaly to other organs be-
fore perfecting the heart, or do you

2nd

believe the cryopreservation tech-
niques will be more effective on the
heart and you'll have to make some
significant modifications for other
organs?

OV: Because | beong to the tho-
racic surgery department a the Uni-
versty, | cannot work on any other
organ but the heart. That is why
we' ve got separate groups working
on other organs.

And yes, we do want to expand
to every organ.

Linda Abrams (LA): Will you ex-
plain, please, the process after the
heart has been re-
warmed, by which you
determine that it re-
mains viable? Also,
what causss the heart
to start beating again
when it is not reat-
tached indgde an ani-
mal, and how long
does the heart last?

OV: One of the hearts
that we did yesterday
lasted over an hour;
we stopped it after it was revived.
Some of the hearts last longer, some
of them less time. We use the
Langendorff system to provide a
amulated circulatory system for the
hearts. In the Langendorff system,
we use a cryddloid solution which
causes a lot of damage to the cdls.
So the heart will not beet for long
on the Langendorff system after it
has been abused by being frozen.
That could be one of the things that
well just have to learn more about
after additiona study. But we use
this smulated system to work with
the heart s0 the only thing we see is
that the heart functions, is forceful,
that the contractions are norma, and
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the heart beats the same as it did
before being frozen.

Mike Darwin (MD): You men-
tioned that your work is going on
with livers, and that they’ve been
recovered successfully. What are
the end points by which that success
is judged? In other words, how are
you evduating the liver for func-
tion, after it has been cryopreserved?

OV: There are ways of evauating
for function and cdl damage. | think
they used Trypan Blue (methyl blue)
to evauate the hedth of the cdls
The liver experiments and evaua
tions are being performed by a team
headed by Dr. Grant Knight, a well-
known physiologist a the Univer-
sty of Otago (in Dunedin, South
Idand, New Zedand). Dr. Knight
has outstanding credentias, and is
the head of the physiology depart-
ment at the University. We have
quite a bit of trust in his work; he is
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~ well known in the cryobi-
ology field.

Q: Sofor ingance, the en-
zyme levels rdeased from
cdls have not been exam-
ined, and the liver's not
been reimplanted, and...

OV: No, the liver haan't
been reimplanted. |1 do
think the enzyme levels
were studied and found to
be in good, in perfect con-
dition. | bieve that's how
the team concluded the
liver was in working con-
dition.

LA: The teams in New
Zedand, and the other one
you mentioned, are work-
ing on the same god in
different organ system. Are they us
ing the same cryoprotective agent
that you are, and is this a propri-
etary solution, or are the contents
public?

OV: The contents will be public
knowledge very soon, with the pub-
lication of my paper. The current
datus of my peper is that it's cur-
rently back in my hand, having been
returned to me by the editors for
some updates.

Q: The paper was returned by
whom?

QOV: By Cryobiology. It wasn't re-
jected, but we just haven't had time
to resubmit it to them. So it will be
resubmitted, hopefully soon, and it
will come out very shortly, we hope
before June, and everybody will
know what I'm using. Alcor has d-
ready got the specifics on the
cryoprotectant.

1997

LA: But my quesion was, are the
other teams —?

OV: —Working with my same
cryoprotectant and protocol? Yes,
dl of them.

Q: Do you expose the heart directly
to liquid nitrogen, or do you pack-
age it in some way?

OV: We put cotton wool around the
heart. And the cotton wool is dipped
in cryoprotectant. The cotton wool
is made into a thin shell.

Q: | see. So the heart has got some
volume or space around it. And then
the other question is, how long was
the heart Ieft in the liquid nitrogen
yesterday?

OV: Almogt a minute. We've got
temperature graphs that show it was
left at -196 for dmogt a minute.

Q: And there's a temperature probe
in the heart?

OV: Yes.

Charles Platt (CP): Is this, in your
expectations or imagination, scaable
for the human brain?

OV: | do believe s0, yes. | bdieve
anyone who works hard enough will
get there. Thereé's a lot of research
to be done, and you've got to work
very, very hard and consistently.
Like | said, work cooperatively with
everyone, and you'll get the brain
done.

CP: By usng the same solution as
yours?

OV: That's right, yes.



CP: You don't think it would be
unacceptably toxic with a slower
cooling rate?

OV: No. Glyceral is more toxic than
my solution. Glycerol does not go
through the blood-brain barrier,
which my solution does. So my so-
lution will go into the bran without
damaging barriers.

MD: | understand that your
cryoprotectant is proprietary. What
sort of physiologic solution — car-
rier solution — are you using for
the cryoprotectant? In other words,
what's your crystaloid base? Is it
like a heart solution, or Locke's, or
Callin’'s, or...?

OV: | use a heart solution. | believe
my colleagues in New Zedand, as
used for livers, added to the heart
solution a couple of other contents
to work with the livers. So it differs
from organ to organ a this moment.

M D: But whet is the solution? Is it a
Ringer solution, or...?

QV: It's like a Ringer solution. It's
a crystdloid solution, yes. Would
you like the name?

Several: Yed
OV: Tyrode's.

Neil Freer (NF): Would the criteria
your colleagues used to evauate the
liver be equivaent to what the medi-
ca professon would use to evauate
a liver for transplant?

OV: That isright. Dr. Knight's team
is in a medicd universty, and ev-
erything is evauated scientificaly
under medicad science. The evdua

tion was not performed solely on
microscopic grounds.

RS: | would like to say that our
|aboratory has been trying to revive
frozen hearts in situ for over ten
years. And we ve done, | would say,
probably on the order of hundreds if
not a thousand cryoprotective per-
fusons. If you can show that this
heart is in liquid nitrogen for 45
minutes, or even for haf that amount
of time, and you can get it besting
agan, | think that this would be a
very, very dgnificant advance, be-
cause | can tdl you that we' ve never
been able to revive hearts past -20.
Hamgers that have been partidly
frozen down to -10 | think we've
gotten some heartbeats back, but that
doesn't mean the heart temperature
was that cold. So if you can actudly
keep this heart for 25 minutes, even
20 minutes, in nitrogen, enough time
to make sure the film boiling effect
has been overcome and the heart is
entirdy frozen...a two minutes there
might be some film boiling prob-
lems, but | would have to say that
20 minutes would be extremdy sg-
nificant, more ggnificant than any-
thing I’'ve ever heard of previoudy.

OV: OK, I'll do it. I've got four
hours.

RS:. Maybe 20 minutes would be a
reasonable target. Would anybody
disagree with that?

MD: I've actually measured tem-
peratures usng what | believe to be
the agent that Mrs. Visser is using.
The concentration | believe is 25%.
| won't disclose the agent here; it's
been disclosed on the Internet. And
I’ve looked at rat hearts, not
wrapped, but unwrapped, and mea-
sured severd temperatures on im-
mersion in liquid nitrogen. And |
find the temperatures are about -
130 within 90 seconds. The jacket-
ing effect of what you cdl film boil-
ing seems to collapse beyond that.
However, | will point out that there's
a greet ded difference in the sze of
rat hearts, they can be amost twice
the mass from anima to animd. In
those cases were you run a larger
heart, you do not reach very deep
temperatures. | have no idea what
the difference of the wrapping is, 0
that would be another variable.

RS: But we' re taking about 20 min-
utes, Michagl. You would be ad-
equately impressed?

MD: Oh, absolutely. Ten minutes; |
would say that if you immerse a
heart for ten minutes, and it is sol-
idly immersed in liquid nitrogen, you

“1 believe anyone who works hard enough will get
there; there's a lot of research to be done, and

you'’ ve got to work very, very hard and consis-
tently. Like | said, work cooperatively with every-
one and you'll get the brain done.”
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GLOSSARY:

Autograft: Surgery; a tissue or orgen that is grafted back onto the body of the individua from which it

was removed.

Crystalloid Solution: An aerated perfuson solution designed to maintain the heart during an experiment
(i.e, while on the Langendorff system).

Cryoprotective Agent: A chemical compound or a mixture of such compounds designed to both
minimize freezing damage and have minimal sde effects on the tissue to be preserved;

a cryoprotectant.

DMSO: Dimethyl Sulfoxide; C,H.OS; A traditiona cryoprotectant that permeates well through most

cell membranes.

ECG: Electrocardiogram; used to aid the evauation of heart function.

Film Boiling Effect: The property of a gas to insulate a liquid, Smilar to a droplet of water being briefly
insulated from a scading-hot skillet.

are absolutely going to get liquid
nitrogen temperature throughout.

Q: If what has been said is true,
then if the heart is truly frozen to
liquid nitrogen temperature for ten
minutes, you could assume the heart
could be frozen for ten years with-
out damage?

MD: You could assume, but I've
been surprised at the ingtability of
things, even a very low tempera
tures, and that there are changes go-

ing on.

Q: So my point is, you can't as-
sume.

MD: You can't assume. But it's a
reasonable bet.

Q: But | think independent of the
temperature you're measuring, the
time in which the heart is maintained
in nitrogen is critica.

MD: Yes, | wouldn’'t argue with
that.

Q: Wait sx months.

OV: | won't be here for sx months.
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That's the only thing I’'m sorry
about.

Michad Cloud: Mrs. Visser, sci-
ence tends to be very rough and
tumble when you're doing research.
What kind of interna obstacles are
you finding a your universty, and
within the cryonics community, to
you doing the kind of work that
you're seeking to do?

OV: Can | tdl you a secret? Wall,
it's a very open secret; most of you
probably already know. | can’t even
write on the Internet. I've got this
gpokesman in front of me that does
dl my Internet work, and | some-
times get shocked a what he says.
So | persondly have nothing againgt
any one of you, but I think my
spokesman can be hard, and I'm
sorry for some people who may just
a random read what was said to me,
and what was said back. | don't think
| am that type of person at dl. | am
very quiet, very shy, cannot work
with the Internet.

CP: You mean none of your mes
sages on Internet are written by you?

QOV: That's right. Only the research
that | had the answer that had to do
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with work. Anything dse, I've got
the spokesman, as you saw in the
newspaper, and he stands to speak
for me dl the time.

Q: I'm not aware what the state of
the art is in organ preservation, but
it's my understanding that hearts
have been moved around, and liver
have been moved around, for trans-
planting in humans, for some time
now. How is what you're doing dif-
ferent than the current state of the
art?

QV: For human trangplants, the shelf
life of a heart has been four hours. |
believe the capability exists to ex-
tend tha to eight hours now?

RS: Yes, | would say we've had
fairly good function for ten hours.
But that’s not frozen.

Q: Is that liquid nitrogen frozen?
QOV: There is currently no capabil-
ity to store human organs for trans-

plants at liquid nitrogen tempera-
tures.

RS: Except for skin.



CHO

3873

Glycerol:

traditional cryoprotectant.
In Situ: Literdly, in its usud place; within the living organism (not isolated).
Langendorff system: An isolated-heart perfusate-circulation apparatus used extensively in pharmaco
logical and physiological laboratory research. It is especialy suitable for the hearts of

small animals.

Mannitol: A sugar frequently used to reduce edema (swelling).
Osmolarity: A messure of the total solute concentration in a liquid.

Perfusate: A liquid that is perfused.

Perfuse. To pass liquid through blood vessls.

Trypan Blue (Methyl Blue): A specid dye used to differentiate living and deaed cdls. Living cdls
exclude the dye; dead cells absorb it, becoming visibly colored.

Tyrode's: A traditiona carbonate used to buffer perfusate solutions.

A colorless, odorless, syrupy liquid used for preserving food, and in medicine. A

MD: The limits right now for livers
and kidneys are 72 hours for perfu-
son storage, and 24 hours for flush
storage. They're carried on ice, un-
frozen.

OV: Yes, a around four degrees
Centigrade, yes.

RS: In our lab, in conjunction with
the people from a loca medicd cen-
ter, we have actudly frozen in to
liquid nitrogen. These are full-thick-
ness skin samples, after whole-ani-
ma cryoperfuson, and stored them
for up to amonth. Then thawed them
out, and transplanted them, and
showed that we can get graft takes.
So while no complex organ that |
know of has been frozen in nitro-
gen, some people do consider skin
an organ, so therefore, in tha re-
spect, | think that could be counted.

OV: Tha's very interegting. In the
exchange of labs a the Universty,
my next research project will be to
freeze skin for Africa. We get the
skin now from overseas, and it's
very expensve, and the color fre-
quently does not match. Most of our
people that get burned and have ac-
cidents are black, and only white

skin patches are currently available.
That is one of my researches, o if
you can tdl me more about it, it
would save me a lot of time, when |
get back.

NF: The preiminary reading that
I’ve done on your topic indicates
that one of the ultimate — or one of
the long-term — goals is to be able
to set up banks of organs instead of
having to wait for donors. Is that the
way you see it?

OV: Tha'scorrect, yes. That iswhat
| want to do. | won't be able to do it
in South Africa and that's why I've
got people working with me, dl over
the world. They will probably be
able to do it before me. We're a bit
redtricted on the transplant business
now, a the moment.

NF: has there been any research
done regarding the effect of
Cryopreservation on recipient organ
rejection?

OV: We bdieve we lose some ge-
netic materid at -196. The research
to date has not been extensve. But
when you freeze heart vaves, and
they are trangplanted and there's no
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regjection, the patient does not ex-
hibit an auto-immune reaction. So
we believe that there will probably
be a difference, but minima.

We have targeted places like
Portugd, where if you die you are
an organ donor. Portuga has so
many organs that they throw them
away. An organ bank could be used
for inter-Europe, and for Africa, and
for America, for people that are
awaiting organs. | think more and
more countries are going to follow
the same path as Portuga. That will
mean work on freezing organs that
would otherwise be thrown away
and logt.

DB: You mentioned that you fed
some of the DNA is damaged in
freezing? Would that be the mito-
chondrid DNA?

OV: No. DNA will not be damaged
when freezing, but | think some anti-
immune type of genetic materid that
causes your own body to reject the
organ will probably not be there to
cause the heart or other organ to be
rejected. That's what we currently
believe is a mgor factor in the re-
jection of the organ.
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DB: Will the freezing enhance re-
jection, or hep?

OV: The freezing will hep agang
rejection.

DB: What's damaged? | mean,
what's immunologicdly different on
frozen than on unfrozen? | mean,
what has changed?

OV: | redly don't know. | can't
answer that. | haven't done the nec-
essay research to answer that. But
we know that when we remove, for
example, a heart vave from a do-
nor, that certain materid gets onto
the vave, and when it’s transplanted
to a fresh recipient the degeneration
of the vave occurs much faster than
if the valve goes through freezing
and then is transplanted.

Michad Windenbaum: What type
of damage do you notice if you ex-
amine the heart?

OV: We found there is some edema
on the heart. We don’'t know why
yet. We don’'t know if it's the
Langendorff system that’s causing
the edema, because of its external
circulation. The dircuit includes crys-
taloid solution which is wdl known
to cause edema to cells. We don't
know if it's the freezing process. Or
some combination. But, after we
bring the hearts back, we can d-
ways treat the edema with Manni-
tol.

M D: Have you done control studies
with other cryoprotectants in the
same modd? In other words, say
the more conventional cryo-
protectants like DMSO or ethylene
glycol or whatnot. Have you tried to
cryopreserve hearts with these
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cryoprotectants using the same tech-
nique you're usng with your agent?

OV: Yes, | have. I've tried glyceral
and DM SO, and they don't work.

RS: I'm very interested in this Sate-
ment that places like Portugd have
more organs than they can use.
Could you say a few words about
why that is? In the United States, of
course, everything available gets
used immediately. Could you say
why Portugd is that way, and do
you know of other countries where
theré's an abundance of organ that
aren't being used?

QV: OK. In Portugd, once you die,

you are a donor. The only excep-
tions are those who have made legd
arrangements before degath.

RS: Is that the only country in Eu-
rope like that, or...?

OV: At the moment, yes. | believe
there are going to be more and more
of them tha follow, but a the mo-
ment, the only one | know is Portu-
od.

Q: You mentioned that there was
either some resistance or dow-down
in the trangplants in South Africa Is
that just because of availability, or
is there a political aspect to it?
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OV: Yes, South Africa is now em-
phasizing first-hand medicine.
Transplants are considered too ex-
pensive for government to support.

Q: So even if you wanted to hdp
the people of South Africa, might
there be a point & which you would
need to leave it in order to carry on
your research? Or there would be
some place that would be so much
more favorable for your research that
you would move there?

OV: Thereisno way | can carry on
with my goas in South Africa in
cryobiology.

Q: So you're ectudly a a sanddtill
a this point?

OV: Yes Our current objective is
to do the firg transplant, to prove
the point that a heart can be frozen,
placed back in abody, and Hill func-
tion properly. We wish to settle that
controversy.

I’'m aso getting my PhD in cryo-
biology, so I'll cary on with my
graduate work.

But there is no hope of develop-
ing organ banks and related capa
bilities in South Africa now.

Robin Helweg-Larsen (RHL): If
you were looking for the ided place
to be able to carry on research, what
would be the criteria that you'd be
looking for, and which examples can
you give of countries or states around
the world that would interest you a
al?

OV: America
RHL: Why? What criteria?

Concluded on page 43. . .



Guest Editorial

By David Pizer

Mortal Faith

raditiona religibns may be causng the very terrible thing they are trying to prevent -- eternd death for their

followers. Typicdly, such movements promise their followers that if the followers do specific things (bdieve
certain dogmeas, take part in certain rituals, hold certain attitudes, etc.) they will be guaranteed an eternd, heavenly
life after deeth. However, in light of new discoveries in science, and new knowledge in the history of how religions
came about, this traditiona religious gpproach may now be causng the followers to miss out on eternd life.

In a drategy for survivd, as in other matters, the most important thing is to choose what is the truth and not
just what feds the best. Choosing a fase bdief may bring a feding of rdief from the anguish of redizing that one
IS going to die someday but may didract the person from other actions that might redly save his life and the lives

of loved ones.

Challengeto
Traditional Religions

My chdlenge to traditiond rdi-
gions depends on cryonics, freezing
people at legal death and storing
them indefinitely at low tempera
ture in hopes that technology of the
future will find a means to restore
them to a functioning, hedthy date.
Some prominent scientists such as
encryption expert Raph Merkle are
convinced that persons frozen under
good conditions and maintained this
way (generaly at the temperature
of liquid nitrogen, —320°F) have a
reasonable chance of eventualy be-
ing resuscitated. Cryonics advocates
imagine that nanotechnology — the
controlled manipulation of matter a
the atomic levd — will be impor-
tant in the repair and recovery pro-
cess. It should be possible to repair
freeze-damaged tissue cdl by cdl a
low temperature, and eiminate all
deleterious effects of aging and dis
eases. (These occur because atoms
are misplaced, not because the at-
oms themsalves are damaged or un-
hedthy. All the needed repars and

reconditioning should thus be do-
able, if necessary, by repositioning
individud aoms, though such fine-
scale work may not be required.)
Eventudly a careful warming pro-
cess should enable the tissue to re-
sume its functioning.

My chdlenge can then be ex-
pressed as a very straightforward
proposition:

A. Snce there is a chance that
traditional religious philosophy may
bein error and there may not be any
Heavenly afterlife after biological
death for humans,

B. Since cryonics may work and
provide a means for humans of to-
day to reach the future and obtain
biological immortality;

C. Since there is new evidence
that the Heat Death and Eternal Re-
turn Theories of the fate of the Uni-
verse may be wrong and biological
immortals may achieve complete
immortality;

D. Therefore, the only logical
conclusion is that religions that re-
ally want their followers to obtain
eternal life should quit guaranteeing
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their followers a heavenly life for
engaging in certain religious acts.
Instead they should encourage the
faithful to practice cryonics—that
is, arrange for cryopreservation at
their legal death—asa backup plan
in casetraditional religious philoso-
phy iswrong.

Notice, that | am not asking reli-
gions to say that their traditiona
views are wrong, just that they red-
ize that thar traditiond views may
be wrong and they should not give a
guarantee of a heavenly dfterlife.
They may continue to say they think
and hope there is such an afterlife,
but they should not guarantee one.

When we review the higtory of
religions, we will see that most (if
not dl) of them have been wrong on
maor convictions in the past. Some
of them have admitted it and apolo-
gized. It is possible that they are
aso wrong on their hope for an af-
terlife.

Save The Soul
Many people have a feding that
they have or are a soul. They fed
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that their soul is separate and dis-
tinct from their physica body. They
fed that it is composed of some-
thing that is not the usua matter
and/or energy tha exids in the uni-
verse. They may not know what their
soul is, but they think it will survive
their biologica deasth and live on,
perhaps forever, in some other place
cdled Heaven.

Today there is another explana
tion for what a soul is. The other
explanation is that the thing trugting
people cdl a soul is in fact solely
the complex workings of the human
brain, and nothing more.

Higtoricaly people were unable
to explan how they had fedings of
self-awareness, memory, and the
ability to creste idess insde their
heads. So for lack of a better expla-
nation, the concept of the soul came
into being. Today, neurobiology de-
scribes how the brain can do these
things and produce certain fedings
Smply put, the human mind has the
ability to provide a sense of per-
sond, sdf-awareness or salf-exist-
ence through the electrical and
chemical processesthat are produced
and aso sensd in the brain. Or put
another way, the soul is the mind,
which is the brain.

Recent research on neuro-chemi-
cds is beginning to show that chemi-
cd events in the brain are what &f-
fect brain, or mental, states. This
work demondrates that the feding
of selfness or of being a soul is modi-
figble from date to sate by smply
modifying the chemica activity.

So if it turns out that what was
once thought to be a soul is only the
brain, people who want to survive
eterna death need to figure out how
to modify their brain so that it does
not die.
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The Potential For
Biological Immortality

If aperson can keep higher body
and brain in a gate of optimum good
hedth where they neither age nor
grow old, then that person has bio-
logica immortaity. That person will
live forever, or until an accident or
disease terminates him. At present
we can not do this, but there is much
evidence that this technique will be
avalable to humans in the rdaivey
near future. Even though it is not
avalable, it is not of merey aca
demic interest. Currently there is a
technology, avalable to us biologi-
ca mortas, to reach the future and
become immortal; that technology
is caled cryonics.

The new technology that prom-
ises to end aging and reverse it when
needed is called nanotechnology. In
the not-too-distant future, using
nanotechnology to fashion tiny rep-
licating assemblers, scientists should
be able to build or repair anything
from a brain to a computer atom by
atom. It should dso be possble to
leave tiny devices in place inside
human cells to keep these cells
youthful and hedthy indefinitely.

In considering the relationship
of the brain and body, it is the brain
aone that is the essence of a person.
The rest of the body is a support
sysem for the brain. The cardiovas
cular system supplies oxygenated
blood and nutrients for the brain.
The legs provide mobility. The ams
and hands make it possible to grasp
objects and perform many useful
tasks. The digestive system provides
a way for the brain to get nutrients.
The eyes and ears provide a way to
accumulate data, and to learn. So in
this way, each part of the body can
be seen as a way for supporting the
brain or helping the organism to re-
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produce.

Until now, the meaning of life
for humans was to live until the age
of breeding ability and produce off-
soring, then live long enough to help
these offspring reach the age of
breeding. However, through
nanotechnology, the human race is
about to change the meaning of life
for humans. The new meaning of
life will be for the origind organ-
ism to day dive as long as possble.
If this seems dien keegp in mind that
it is not 0 different from religious
ideas of an afterlife, in which the
human being atains a happy, im-
mortal State.

Nothing To L ose,
Everything To Gain

The way some people are plan-
ning to get their brain to the future
where this life-saving future tech-
nology will be available is through
the present technology of cryonics.
Cryonics, as we noted, is the prac-
tice of being frozen a legd desath
(but not biological death)—to be
unfrozen and reanimated in the fu-
ture when more options are avall-
able to humans. The brain with or
without the body can be frozen.
Those who choose the brain-only
option (typically it is head-only
rather than just an isolated brain, for
better protection of the ddicate or-
gan) expect to be provided with a
new body through future
nanotechnology. (Nature makes a
human body in about 20 years from
the information in the DNA of a
single cell; we should be able to
learn how to do this too, probably in
less time)

Having onesdf frozen for future
reviva is not in conflict with reli-
gion. Most mgor religions have te-
nets ingructing the faithful to try to
stay alive as long as possible.



Cryonics is one way religious people
can follow those indructions.

If a religious person also opts
for cryonics, he/she is multiplying
hisher chances to avoid being dead
forever. Either cryonics will work
or it won't; either there is a heav-
enly afterlife or there is not. The
following are the four possble out-
comes if one opts for cryonics

ONE: There is no God and
cryonics works. In this case choos-
ing cryonics saves you from degth.

TWO: There is a God and
Heaven and cryonics works. If there
is a God who is dl-powerful, there
IS nothing man (cryonics, nanotech-
nology, science, medicine) can do
to thwart God's will if and when
God wants to call a specific person
to Heaven. So there is no ham in
trying for ayonics And if life is a
gift from God, the act of trying to
extend that gift through cryonics
would seem to be a demongration
of genuine appreciation for that gift.

THREE: There is a God and
cryonics doesn't work. Same out-
come as TWO.

FOUR: There is no God or
Heaven and cryonics doesn't work.
You are doomed. You don't lose
anything by trying for immortality
and your attempt gives your life
some meaning.

No human can know God’'s
mind. No human can redly know if
God and Heaven do or do not exist.
If religious leaders clam they know
everything for sure about God, they
are daming to be God. On the other
hand, if they admit they don't know
dl the answers, then the only mord
thing for them to say is that they
think and hope there is a heavenly
afterlife of some type but they can-
not guarantee it.

The concerned, ethicd, religious
leeder will ask his followers to fol-

low the religious tenets and sign up
for cryonics. If it turns out thet there
is no God and no heavenly afterlife,
then those who guaranteed their fol-
lowing an afterlife and caused the
followers to rgect cryonics will have
done them the worst disservice pos-
sible.

Is There Any Real Evidence

for A Heavenly Afterlife?

People of the past were not stu-
pid, but they did not have the tools
to understand the universe as we
now do. Many questions in the past
were unanswerable a the time, so
the causes of many things were sad
to be the work of God.

As man came down from the
trees and then out of his caves, he
began to redize that he was doomed
to die as dl the other people in his
tribe and dl the animals around him
did. The thought of one's death
(without a possble afterlife) was a
gruesome thing. Redlizing that one
was going to cease to exist caused a
pain or despondency that most
people could not bear. Hence early
man felt comfort with the concept
of reigion; al organisms instinc-
tively avoid pain and seek pleasure.

Today’s religions are more fully
developed philosophies. The basic
judtifications are revised versons of
the old sandards. the ontologicd and
cosmological arguments, and faith
in miracles, scriptures and religious
leaders. | won't get into dl the ar-
guments here other than to say tha
a reasonable person will agree, after
reviewing al the hard evidence, that
the only reason to believe in a God
or Heaven is faith. That does not
mean that his God and Heaven do
not exig, it just means that there is
no scientific judification to declare
such thing as proven.

2nd Qtr, 1997

Can Man, On His Own,
Become Immortal ?

Even if we can obtain biologica
immortaity, some people think the
universe might end someday, 0 a
mos we would gain a very long life
but not true immortdity. They point
out that the universe was created in
the Big Bang and will be destroyed
in the Big Crunch (when dl meatter
and energy come together again and
the universe is annihilated).

Arguments like this cannot be
dismissed, because there is much we
dill do not know. Some scientists
now fed the Big Bang did not hap-
pen. Either way, our lack of knowl-
edge means, not that immortdity is
precluded, but that it smply is not
guaranteed. In fact there are severd
possihilities for immortality based
on what we know and don’'t know.
The case for the Big Bang cannot be
considered closed—and even if it
did happen, that is no guarantee that
the universe must end in a Big
Crunch (the evidence currently fa
vors an open universe that will ex-
pand forever, which may adlow im-
mortality).

It makes more sense to bdieve
that matter and energy or some pre-
cursors have aways existed and
some form of these will aways con-
tinue to exigt, forever. It makes less
sense to believe that the universe, or
that something, was formed from
nothing.

Conclusion

The concluson is we must ac-
cept what “The Truth” redly is as
the crucid dement and not what
one wants “The Truth” to be.

Traditional religions may hold
an answer for an dfterife, but then
again, they may not. No one can
prove it either way. We do know
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that most if not dl religions have
made major mistakes in the past.
The Roman Catholic Church con-
demning Gdlileo because he fdt the
earth revolved around the sun rather
than, as the church believed a the
time, that the sun revolved around
the earth, is but one of many ex-
amples of how wrong religions have
been in the past.

One has nothing to lose by mak-
ing arrangements for cryo-preserva

tion, and everything to gain under
certain circumstances. So there is
only one main reason why a person
who longs to avoid being dead for-
ever would not sgn up for this op-
tion now. That reason is that his
religion has guaranteed him eternd
life with a mysticd, heavenly, after-
life concept, and s0 he believes that
Cryonics is not necessary.
Now is the time for al respon-

sble rdigious authorities to inform

their following that there may be
some chance (no matter how small
they think it is) that the religion
may be wrong on the afterlife
meatter. They should then encour-
age ther followers to obtan the
additiond protection of cryonic
arrangements.

o

Comments on David Pizer’s Editorial

Many religious sects or move-
ments advance clams of being
able to spesk for “God” and/or to
have other special, esoteric
knowledge not accessible except
through them. This of course
seems untenable to those of ara
tional, materialist outlook —
which includes most people in
cryonics. We in cryonics hope
that people will use ther rationd
faculties to examine all beliefs
and clams of knowledge objec-
tively. If this can be done, it seems
reasonable to usthat a least some
doubt about inadequately sup-
ported claims and beliefs must
linger. Once such doubt is ac-
knowledged, the choice of
cryonics seems inevitable. Yet
cryonics has had few takers so
far.

Many of those who reject
cryonics use the excuse that “God
has solved the problem of death
for those who put their trust in
him,” or some smilar raionde.
Dave Pizer proposes one possible
way to get through to such people,
which is to say to them that they
can’t be sure they are right, there-
fore why not opt for cryonics as
additiond insurance of some form

by R. Michael Perry

of afterlife? This may seem reason-
able to those of us who are skeptica
of supernatural beliefs, but not for
the rdigious fathful. They will be
reluctant to admit to themsdves that
they may be wrong, particularly in
cases where such doubting is openly
discouraged. Such is the case in
Christianity, the most widespread
religion. Chrigians like to quote John
3:16: “For God 0 loved the world
that he gave his one and only Son,
that whoever believes in him dhdl
not perish but have eterna life.”
(New Internationadl Version, empha
Ss added.) Unbdlievers in turn are
sernly rebuked and must suffer eter-
nal damnation (Rev. 19:15, 21:8).
To many people, any serious uncer-
tainty is “unbdief”; it won't do to
say, “Jesus may wel be the Son of
God, but I'll take the freeze in case
he isn't.”

| think the rgection of cryonics
goes deeper than this, however,
deeper than adherence to any rdi-
gious bdief. Though rdigious people
rarely become cryonicigts, thisis also
the case with nonreligious people.
The latter especidly have seemed
most baffling to us we ask, “what
do they think they have to lose?’
Apparently whatever it is has deep

psychologicd sgnificance. | have
written about this before
(Venturist Monthly News Oct,
Nov '96), as have others before
me (Tim Freeman, David
Stodolsky on CryoNet).

People, it seems, have a “cul-
turd anxiety buffer” that shidds
them from the terror of desth and
ismainly reinforced fromthe out-
side. They defer to their surround-
ing culture — its beiefs, attitudes
and practices — when deciding
on a policy about death. Cryonics
in turn demands independent
thought and a willingness to make
decisons agpart from one's cul-
ture. This capacity is apparently
very rare, and its rarity seems to
reflect a selection process. His-
toricaly, people with that much
of an independent bent — and
who might have chosen cryonics
had it been availadble — may dso
have lost out in the Darwinian
game of species propagation.

With the end of biological
desth, this “game’ will certainly
change — something we can look
forward to!

A
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CryoTransport Case Report:
Edward W. Kuhrt, Patient A-1110

by Linda Chamberlain,

CryoTransport Manager
Alcor Life Extenson Foundation

Author’s Notes

he format used in this report follows closdy that used by Mike Darwin of BioPreservation, Inc. This, and

the brevity used to describe events during the washout and cryoperfusion, was done in order to make it
easer for those who will be usng these technica reports in efforts to improve CryoTransport (both transport
and preservation) protocols. This technica report was sent out for review and comment prior to publication.
Specid thanks is given to Hugh Hixon of Alcor and to Mike Darwin of BioPreservetion, Inc. for comments and
suggestions which improved both the form and substance of this report.

CryoTrangport can be broken down into three mgjor areas. (1) Remote rescue and trangport to Alcor, which
includes patient acquisition and stabilization, (2) Cryoprotective Perfuson, and (3) Cooldown and Long-Term
Care. This report covers dl areas except long-term care, which is just beginning.

Background History
and Synopsis

Mr. Kuhrt was one of the earli-
est members of a cryonics organiza:
tion. In a LifePact interview made
in the hospital severa weeks before
his cardiopulmonary arrest, Mr.
Kuhrt told me many interesting sto-
ries about his early involvement with
cryonics. In the mid 1970's, news-
papers ran an article about the
Cryonics Society of New York and
about how cryonics was being
funded by life insurance. Insurance
companies were concerned CSNY
might be fraudulently sdling insur-
ance policies. As a private invedi-
gator, Mr. Kuhrt was retained to look
into this. To their surprise, he was
himsdf a member. He assured the
insurance industry that cryonics was
legitimate. Mr. Kuhrt and his wife
became Alcor members in June,
1986.

In January of 1997, Mr. Kuhrt
was diagnosed with an aggressive
form of lung cancer that had dready
metastasized to the bones. Upon
learning that his cancer was termi-

Edward W. Kuhrt
Date of Birth: December 28, 1931
Dateof Biostasis: February 8, 1997

nal, Mr. Kuhrt expressed a desire to
move to Scottsdae, Arizona to be
close to Alcor when he experienced
cardiopulmonary arrest.

Due to insurance (HMO) rules,
and the loss of strength resulting
from his radiation treatments, Mr.
Kuhrt was not able to relocate to
Arizona. The relatively slow
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progress of his disease, however, d-
lowed two members of Alcor’'s
CryoTransport Team (Linda Cham-
berlain and Tanya Jones) to visit
Long Idand severa weeks in ad-
vance of his cardiopulmonary arrest
in order to make arrangements with
his oncologist, the hospitd, and a
cooperating funerd home.

The oncologist and Mather Me-
moria Hospital in Port Jefferson,
Long Idand, were very supportive
and gave Alcor unprecedented as-
sistance. The positive, cooperative
attitude displayed by the entire nurs-
ing daff comforted Mr. Kuhrt's fam-
ily and proved invduable to Alcor
during its remote standby and trans-
port.

At the time of arrest, a code team
was cdled from the emergency room
and cardiopulmonary resuscitation
began, dong with adminigration of
heparin, sodium bicarbonate, strep-
tokinase, and Madox (through gas-
tric tube). After the emergency room
personnd finished this initid proto-
col, Alcor personnel continued car-
diac compression, packed Mr. Kuhrt
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inice, and ddivered additiona medi-
caions to limit ischemic damage and
gabilize cdl membranes.

The patient was then transferred
to the funerd home for whole-body
washout before being shipped by air
to Scottsdae for cryoperfuson and
long-term storage. Mr. Kuhrt's long
acquaintance with both cryonics and
Alcor, as well as his aggressve in-
volvement in his own care — pa-
ticularly as it rdaed to his impend-
ing cryonic suspension — estab-
lished his informed consent. Both
the washout and perfusion went well.
Full detals follow.

Medical History

(Although repeated attempts
have been made to acquire full medi-
ca records, to date such records have
not been received. The medica his-
tory below is, a the time of this
publication, gill limited and was pri-
marily gained through persond con-
versations with family members)

Mr. Kuhrt smoked two packs of
cigarettes per day since 1945 (52
years). In 1987 he was diagnosed
with colon cancer and received a
colostomy. In 1995 he was diag-
nosed with Type |1, adult onset dia
betes. Mr. Kuhrt' s diabetes was man-
aged with 2000 mg. of Glucophage
g.d., and 40 mg. Glucotrol g.d. The
patient aso took 20 mg. of Zedtril

g.d. for hypertenson.

On January 6, 1997, at the age
of 65, Mr. Kuhrt was admitted to
Mather Memorial Hospital, Port
Jefferson, NY, for right-hip pain that
had been problematic for severa
months. Examinaion was performed
with markers [sic] to include the
right hip, the proxima shaft right
femur and the right iliac bone, the
ischia bone and the pubic bone. Mr.
Kuhrt was diagnosed as having
metagtatic non-smdl cel lung can-
cer. Pdliative radiation was pre-
scribed to dow tumor growth and
manage pain. Blood transfusions
were dso given.

During a logidtics trip to Long
Idand (to make arrangements with
a funera director, the oncologist,
and the hospita), we observed that
Mr. Kuhrt had a normal level of
consciousness, his spirits were high
a beng visted by Alcor members,
and he was eager and happy to tak
about his cryonics arrangements and
his hopes for re-entry and rehabili-
tation. Nonetheless, he was obvi-
oudy in pan and tired essly. The
patient’s circulation in both legs was
badly compromised by tumors in his
hips and buttocks. Premortem signs
included dmog tota lack of color,
lack of peda pulse a either the
dorsdis pedis or posterior tibia, and
a greatly distended and rigid abdo-

men due to ascites (cause as yet not
known). While we were there, Mr.
Kuhrt's morphine level was doubled
in an effort to maintain his comfort.

The day after returning from the
reconnaissance trip (January 18,
1997) the author called the patient’s
wife, Anne Kuhrt. Mr. Kuhrt's leve
of consciousness (LOC) had de-
clined remarkably; he remembered
that we had been there, but did not
appear to understand the purpose of
our trip. Mr. Kuhrt did not even
remember that his cancer was ter-
mind. The increased morphine was
making a marked difference in his
LOC.

Cardiopulmonary Arrest

The oncologist had planned to
implant an abdominal morphine
pump on February 5, 1997, but be-
fore this could be done the patient
experienced abdomind bleeding that
brought on an emergency requiring
intubation and artificia respiration.
Mr. Kuhrt was no longer a candi-
date for the abdomina pump and
had come very close to cardiopul-
monary arres.

Anne Kuhrt caled Alcor with
this information. After discussng the
Stuation with the nurse on duty, it
was decided that the transport team
should be deployed as soon as pos-
sble the next day.

morphine

Date Time Pulse Resp/Min Temp (F) Skin condition drips/minute
2-5-97 10
2-6-97 100-110 12-14 97 cool, dry, grey 12
2-7-97 19:39 104 14 101.7 warm, dry 14

21:12 BP = 98/58 16

22:50 116 12 97.3 warm, dry 16
2-8-97 12:17 20

03:57 weak, labored cool, damp 26
Figure 1. Agonal Course Vital Signs
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The transport team arrived on | o .
the evening of February 6, 1997, Time: Medication Administered:
Mr. Kuhrt was experiencing un- - - -
controllable pain and was not able | NO record 60,000 1U heparin (for anticoagulation)
to communicate wel, but he did | 04:34 120,000 1U dreptokinase (lysis of hemodtatic fibrin )
seem to recognize and respond | MO record 250 cc Maalox (to neutralize gastric hydrochloric acid)
positively to the two team mem- | 04:37 700 mEq sodium bicarbonate (to combat acidosis)
bers who had met previously | 04:40 patient’s head packed with ice bags
(Linda Chamberlain and Tanya | — - — -
Jones). CryoTransport medica- | Figure 2: Medications Administered by Hospital Personnel.

tions were drawn and put on ice,

and washout equipment was st up
a the mortuary. (For Vitd Signs,
see Figure 1.)

Mr. Kuhrt and his family (wife,
son, and daughter, their respective
spouses, and Anne's two sisters) re-
quested that medicd life support &f-
forts be terminated. On doctor’s or-
ders, a 11:19 AM on February 7,
1997, the nursng saff discontinued
the IV insulin drip. The patient was
kept on oxygen, and his morphine
was increased. The patient’s urine
output (to Foley catheter) was nearly
nonexistent; extant urine was dark
brown.

The nurang daff agreed to leave
the patient’s subclavian catheter and
nasogastric tube in place for the ad-
ministration of Alcor cryotransport

medications. After saying farewell
to Mr. Kuhrt and his family, the
Alcor team retired to a nearby lounge
at 10:00 PM. Thereafter, Linda
Chamberlain checked the patient ap-
proximately once per hour. The
patient’s son and daughter-in-law
remained a his bedside.

Remote Transport:
CPR, Medication, and Initial,
External Cooling

Participants:

Steve Bridge, Logigtics

Fred Chamberlain, Logistics
Linda Chamberlain, Transport team
Hugh Hixon, Transport team
Tanya Jones, Transport Manager

At approximately 4:15 AM on

February 8, 1997, the patient was
atended by his son, daughter, and
daughter-in-law. As the patient’s
level of consciousness (LOC) had
been declining over the early morn-
ing hours, they were waiching him
closdly. When his rate of respira
tions dropped to less than 1 per 15
seconds, they summoned the Alcor
team and the atending nurse. When
the author arrived in the patient’s
room, the nurse was ascultating the
patient’s chest for lung sounds. The
author stepped out into the hal to
tak with other team members and
heard the code called.

An Emergency Room code team
responded, took an EKG, and pro-
nounced the patient a 04:25 EST.
From prior arrangement with Alcor,
the code team then began manua

Time: Medication Administered: card_lopulmo_nr?r)llorlt_}
(Dosages determined for a 160 Ib. patient.) tsejrs:ti)tllorc])xéen ple-r
04:49 26 cc_metubine iodide (to inhibit shivering) minute by beg valve
04:51 37.5 cc potassium chloride (reduce cerebra metabolic demand) maSk f_rom 04'25 ur-
04.54 15 cc epinephrine (to improve perfuson and blood pressure) til 04:49. Simulta-
04:55 4 cc  deferoxamine (to reduce free-radica damage) neotusly, g(rjyo;_ans—
04:55 2 cc gentamycin (to inhibit microbial overgrowth) bor medic '?;S
04:55 75 cc sodium citrate (to reduce cerebra reperfusion injury) (F_|gyre 2) were &k
04:56 8 cc methylprednisolone (to stabilize cell membranes) ministered by 1V
04:57 9 cc chlorpromazine (to stabilize cell membranes) push._ .
04:58 30,000 U additional heparin (to inhibit clotting) Hospital regulations
04:57 250,000 1U additional streptokinase (lysis of hemostatic fibrin ) | didnot f'o‘Ntﬂepr.e;
05:05 manual cardiac compression discontinued g;fgoﬁneﬁlon}noﬁe
Figure 3: Maedications Administered by Alcor Transport Team Pr?ﬁt Srgjr;i?;{;gg
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20.0 A

Graph 1:
Temperature
Graph for Total
Body Washoui.
Data log below
(Figure 4).

18.0 Venous Outflow
O 16.0
S 14.0 1
0 120 -
o 10.0 A
S 80 A Nasal/Pharyngeal Probe
b
g 6.0 -
o 4.0 ~
£ 20
= 00 i i i i i i i
712 7:26 740 755 809 824 838 852
Time - hh:mm (EST)
TimeAM Temp°C Temp°C Note TimeAM Temp°C Temp°C Note
Ven. Outflow Nasal Number Ven. Outflow Nasal Number
1
7.16 17.1 18.2 2 7:56 13.0 12.2
718 16.8 17.6 7.57 13.3 12.2
7:19 16.3 17.6 3 7:58 13.1 12.1
7:21 16.8 17.3 7:59 133 11.9
722 19.4 17.7 8:00 13.0 11.9
724 19.4 16.9 4 8:01 12.9 11.8
7:25 19.5 16.8 8:02 13.0 11.7 7
727 16.4 16.4 8:03 11.5 11.7
7:29 18.4 15.8 8:04 11.3 11.6
7:31 16.1 15.5 5 8:05 11.4 11.7
732 15.5 15.0 8:06 13.5 115 8
7:35 15.9 14.7 8:07 11.6 115
7:36 16.0 14.5 6 8:08 11.7 11.6
7:37 16.1 14.5 8:09 11.4 11.4
7:38 15.5 14.3 8:10 12.5 11.3 9
7:39 15.3 14.0 814 16.5 10.9
7:42 14.7 13.8 8:15 15.6 10.8
743 14.6 13.7 817 16.1 10.5
744 145 13.6 8:18 15.2 10.4
7:45 14.4 13.4 8:19 14.2 10.4
7.46 14.3 13.3 8:20 13.1 10.4 10
747 14.0 13.2 821 2.7 10.2
7:48 14.0 13.1 8:22 12.5 10.2
7.49 13.8 13.1 8.28 135 9.7 11
7.50 13.7 12.8 8:29 12.0 9.7
7:51 13.5 12.8 8:30 13.7 9.6
7.52 13.5 12.5 8:32 11.8 9.5
753 135 12.5 8:40 10.6 9.0 12
7.54 135 12.4
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procedures. (We were not aware of
this regulation until the moment hos-
pital staff members asked us to leave
the room.) This meant that the Alcor
team was not able to direct the ER
team in thear efforts. As a result, no
one documented the code team’s
protocol, and a signficant (though
unrecorded) warm-ischemic period
occurred before anyone placed ice
on the patient’s head.

Hugh Hixon took over manua
compresson a 4.49 when the ER
team turned the patient over to Alcor.
The Alcor team had anticipated us-
ing the hospital bag valve and
oropharynged tube to continue giv-
ing oxygen to the patient; unfortu-
natey, ER personnd departed with
their code cart and other equipment.
While continuing manual sternal
compression, Linda Chamberlain
and Tanya Jones administered fur-
ther cryotransport medications (Fig-
ure 3).

The trangport team had planned
to place a thermocouple probe
through the nasogastric tube. The
team member assgned to get and
place the probe was not able to find
it and the temperature monitoring
could not be done.

Remote Whole-Body Washout

The patient was transported to a
local mortuary for whole-body
washout. While the Alcor team fi-
nalized set-up of the roller pump
and and dimination of ar bubbles
from the tubing, the mortician
cannulated brachid vessels on the
patient’s medid right arm. This was
a departure from the norma proto-
col, which was to cannulate femorad
vessds for the washout.

The departure from normd pro-
tocol was necessitated by the
patient’s condition. Circulation in
both legs was badly compromised

by tumors and ascites. (Premortem
sgns. dmog totd lack of color, lack
of pedd pulse a ether the dorsdis
pedis or pogterior tibid, greetly dis
tended and rigid abdomen.)

Cannulation was completed at
06:40 and the washout perfuson was
begun. No clots were seen and the
embamer was vocdly and visudly
impressed by the flow as well as by
the amount of hemodilution
achieved.

The perfusate used (20 liters, pH
of 7.8 and 335 mOs) was a propri-
etary high potassium formulation
developed by Alcor. An ice bath
was used for heat exchange, render-
ing the perfusate a approximately
5°C a injection. (Graph 1 and Fig-
ure 4 show the temperature descent
achieved during whole-body wash-
out with externa cooling and inter-
na cooling.) Because of the small
bore of venous cannula (20 Fr),
venous return was less than one li-
ter/min, resulting in a very dow sys-
temic cooldown. In fact, most of the
initial cerebral cooldown was ac-
complished by external ice packs;
the procedure’s principa benefit was
the washout of blood.

Whole-Body Washout Notes:
(The following notes correspond to
the data shown in Figure 4.)

1. 06:55 EST Cannulation of bra-
chid vessals and start of washout
within gpproximately 1 hour and 40
minutes of pronouncement (due to
delay on pat of funerd director in
picking up patient). Immediate clear-
ing of capillaries in the face was
very noticeable. Line pressures taken
from immediately above the arterid
cannula ranged from 160 mmHg to
260 mmHg. Temperature probe
placed in nasal gagtric tube.

2. At 07:09 the venous effluent had
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cleared remarkably and the perfu-
son circuit was stopped to change
to recirculation.

3. 07:19 Recirculation established
with flow a about 1 liter/min. The
hematocrit appeared to increase as
the perfusate color darkened mark-
edly. It was assumed that blood was
lesking from the abdomen.

4. 07:24 Pump stopped to dlow res-
evoir to refill. Upon papation, the
feet and femora area fdt very coal.
5. 07:31 Reservoir had refilled suf-
ficiently and recirculation was rees-
tablished with 0.6 liter/min flow and
aterid pressure a 70 mmHg. We
were not able to increase pressure
due to the low venous return (which
may have been due to the brachid
cannulation).

6. 07:36 Temperature of the venous
output rose due to the mortician mas-
saging the patient’s abdomen in an
atempt to reieve digention.

7. 08:03 Flow rate rose to 0.8 liters
min.

8. 08:06 Mortician raised the
patient’s feet to increase the return
of cold perfusate from the feet to
the trunk.

9. 08:10 Pump stopped due to low
venous return (to alow the reser-
voir to fill). Recirculation started
again a 08:17.

10. 08:20 Line pressure was a 80
mmHg.

11. 08:28 Line pressure was a 100
mmHg.

12. 08:40 Perfuson was terminated,
cannula removed, and vessels
ligated. The nasd temperature was
9.0°C.

The patient was cleaned up on
the mortuary preparation table and
trandferred to a heavy-duty (8 mil)
vinyl body bag. A trocar was used
to remove serous fluid from the peri-
toned cavity. At this time it was
noted that there was no rigor present.
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The body bag containing the patient
was then placed atop a bed of zip-
lock bags containing crushed (wa
ter) ice, which had been laid down
indde an insulated air transport box
(Zeigler case). The patient was cov-
ered with additiona bags of crushed
ice, and the transport container was
wrapped in R-20 insulation and
closed for air transport to Scottsdale,
Arizona Air transport was unevent-
ful.

Cryoprotective Perfusion at
Alcor Life Extension
Foundation

Participants:
Steve Bridge, Logigtics
Fred Chamberlain, Logigtics
Linda Chamberlain, Burr Hole
Tony Cerrulo, Funerd Director
Matt Day, OR Assgant
Keth Henson, Assstant Surgeon
Hugh Hixon, OR Assgant
Tanya Jones, Transport Manager
Judy Krantz, R.N., Surgicd Nurse
Nancy McEachern, D.V.M.,
Surgeon
Judy Muhlestein, Blood Samples,
Scribe
Mike Pery, Adminigrative
Derek Ryan, Blood Samples
Brian Shock, Refractometry
Mathew Sullivan, Cephdic Isola-
tion, Scribe
Radph Whdan, Perfusonist

The patient was picked up by
the Alcor ambulance a Phoenix
Sky Harbor Airport on February 8,
1997 and transported to the Alcor
facility in Scottsdde. Below are
sgnificant points in the
cryopresarvation of the patient.
18:20 Pdient moved into the

Operating Room, laid on a bed of

ice bags, re-packed with ice bags,
and then prepared for a median
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Graph 2: Cryoperfusion Temperature Descent.
Series 1-- esophageal temperature.
Series 2--burr hole temperature.

Series 3--arterid temperature.

Cryoperfusion DataCollection Sheet
Pressure  Flow Rate
Time Temp*C Temp*C Temp*C mmHg L/min
Esoph Burr Arterial Arterial Arterial

19:36 3.6 5.8

19:41 3.2 3.6 6.1

19:48 3.2 3.3 5.9

19:57 3.2 3.3 6.0

20:07 3.2 3.2 6.2

20:12 3.2 3.2 6.1

20:20 3.2 3.1 6.0

20:27 3.2 3.2 6.2

20:37 3.2 3.3 6.0

20:41 3.1 3.7 4.3

20:51 5.7 4.2 5.8 110

21:00 5.7 5.4 4.6 125

21:08 5.2 4.5 4.1 122 1.60
21:10 5.3 4.9 4.3 121

21:30 5.2 4.3 3.9 133 1.10
21:42 4.8 4.1 3.7 143 0.91

Figure 5: Cryoperfusion Temperature Descent,
Pressure, and Flow Rates.

gernotomy and cranid burr-hole
by scrubbing with providone iodine
solution and draping.

18:47 The first of two burr-holes
begun.

18:53 Incision for the median
sternotomy  begun.

18:59 Sternum spread for access to
great vessdls of the heart.
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18:59 Second burr hole begun.
19:23 Thermocouple probes and
crackphone probes inserted into |eft
burr-hole.

19:28 Pressure monitor placed in
the ascending aorta.

19:30 Brain observed to appear clear
and tranducent.

19:32 Pulmonary artery exposed.



19:34 Pharyngeal thermocouple
probe identified as non-functional 3
and replaced. .
I Arteri
19:36 Second burr hole finished. 6T
Burr holes placed coronadly, ap- >
. : = —+ Venous
proximately two inches laterd of the © 4
center line, 2 27
19:36 Began nasdl, esophaged, and . .
burr-hole temperature monitoring 0 ' '
(see Figures 5, Graph 2). _30 38 21:07 21:36 22,04
19:41 Placed pursestring in ascend- _
ing eorta Time of Sample (MST)
19:42 Ligated pulmonary artery and
vein. .
19:56 Ascending aorta cannulated. Graph 5. CPA Concertiration Ramp
20:16 Trouble encountered while Series 1=Arterid, Series 2=Venous
attempting to clamp descending [ cPa ConcentrationLog
aorta. Time Sample Arterill  Venous  Arteriadl Venous  Arterial  Venous
20:18 Descending aorta ligated.
20:22 Placed pursestring in right | 19:10 4% Glycerol 12.00
atrium. 19:10 75% Glycerol 64.10
_ . . 20:41  Sample #1 8.00 -1.45 -0.20
20:26 Right atrium cannulated. 21:00  Sample #2 23.60  20.80  19.81 1599  2.71 2.19
20:32 Connection of arteria/ | 21:15  sample #3 3640 3090  37.25  29.76  5.10 4.07
21:30  Sample #4 43.60  37.30  47.06 38.48  6.44 5.27
_ 21:45  Sample #5 48.60  41.20  53.97 43.87  7.39 6.01
Graph 6: Burr HO"? 21:50  Sample # 51.00 4520  57.15  49.24  7.83 6.74
Glycerol Concentration : :
Figure 7: CPA Concentration Ramp
6.00 venous loop to cannula
5.00 + 20:36 Bypeass flow started.
~ 400+ 20:37 Pump darted.
= 20:41 Venous sample #1 (see chem-
2 3007 istries below). Samples taken every
= 200+ 15 minutes (Figure 6).
1 20:43 Glycerdlizetion ramp Started
.00 +- with 4% glycerol (Figure 7 and
0.00 : : : : Graph 5).
2052 21:00 21:07 21:14 21221  21:28 20:54 Cerebrd cortica volume rap-
_ idly decreased to 2-3 mm below the
Time of Sample (MST) margin of the burr-hole.
20:54 Burr-hole sample #1. Samples
taken every 10 minutes (Figure 8
Time Sample Refrac  VN% Molarity and Graph 6).
510 e G 12,00 - 8 21:00 Injection flow 1.6 litersmin,
; e ' igure o. 125 mmHg (Figure 5).
Lo0 T Slyeaolea 1o Burr Hole Glycerol 59 55 Ige(rfugsi on : terminated
20:54 Sample #1  17.50  11.50 1.57 Concentration L - T -
21:04 Sample #2  24.50  21.03 2.88 9 Glycerdlization a 6.74 molar (Fig-
21:14 Sample #3  29.20 27.44 3.76 ure 7 and Graph 5).
21:25 Sample #4 40.80  43.25 5.92
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Perfusate Sample Data

Test Normal Range Units Sample#1 Sample#2 Sample#3 Sample#4 Sample#5 Sample#6
Time of Sample hours:minutes 20:41 21:00 21:15 21:30 21:45 21:55
GLUCOSE 65 to 115 MG/DL 68 74 76 81 86 93
BUN 5to 25 MG/DL 10 11 13 12 12 10
CREAT 05to 1.5 MG/DL 0.2 0.2 0.3 0.3 0.2 0.2
BUN/CRE 10.0 to 20.0 MG/DL 50 55 43.3 40 60 50
URICACID 221t080 MG/DL 0.8 0.9 1.3 1.1 1 0.8
SODIUM 133 to 145 MEQ/L 51 56 61 59 58 58
POTASSIUM 35t0 5.2 MEQ/L 24.2 27.6 29.9 30.5 31.7 32.7
CHLORIDE 95 to 112 MEQ/L 47 53 56 55 54 54
CO2 22t0 30 MEQ/L 11 11 12 13 12 11
GAP 410 18 MEQ/L -7 -8 -7 -9 -8 =7
OSMO-CALC 275 to 295 MOSM/K 145 159 173 170 170 171
TPROT 591to 84 G/DL 0.2 0.5 0.6 0.9 0.9 0.9
ALBUMIN 3.6 to 5.2 G/DL 0.1 0.2 0.2 0.2 0.2 0.1
GLOBULIN 19to 3.4 G/DL 0.1 0.3 0.4 0.7 0.7 0.8
ALB/GLOB 11to22 MG/DL 1 0.7 0.5 0.3 0.3 0.1
CHOL 0 to 200 MG/DL 0 0 0 0 0 0
TRIG 30 to 175 MG/DL 452 114 35 247 175 227
CALCIUM 8.5 to 10.5 MG/DL 1.6 1.7 1.9 1.7 1.6 1.6
ION CA-CAL 35t052 MG/DL 15 15 1.7 1.4 1.3 1.3
PHOS 25t0 45 MG/DL 2.6 24 4 3.6 3.8 3.5
GGT 0 to 65 IU/L 0 0 1 0 0 0
ALK PHOS 30 to 130 IU/L 19 4 6 3 8 11
SGPT (ALT) 0to 40 IU/L 53 45 117 102 118 58
SGOT (AST) 0to 41 IU/L 204 188 471 415 477 239
LDH 95 to 250 IU/L 554 496 1158 1050 1222 726
CPK 25 to 225 IU/L 295 200 250 233 273 212
TBILI 0.2to 1.2 MG/DL 0 0.1 0 0.1 0.1 0.1
DBILI 0.0 to 0.3 MG/DL 0 0 0 0 0 0

I BILI 0.0 to 1.2 MG/DL 0 0.1 0 0.1 0.1 0.1
IRON 40 to 150 MCG/DL 1 2 3 3 4 2
HIV 1& HIV 2 NEG NEG

HEPATITISA NEG NEG

HEPATITISB NEG NEG

HEPATITISC NEG NEG

Cryoprotective perfusion was
sarted with 4% glycerol and ramped
by mixing with 75% glyceral perfu-
sate (see Figure 7). Cryoperfuson
proceeded uneventfully. The cere-
bra corticd surface was repeatedly
examined during cryoprotective per-
fuson. The bran was noted to be
moderately dehydrated at the con-
cluson of cryoprotective perfuson
with an estimated shrinkage of 2-3
mm from the surface of the bore
hole. Termina glycerol concentra-
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Figure 6: Perfusate Sample Data Log

tions were 7.83 Molar arterid and
6.74 Molar venous at 21:55. Termi-
na burr hole glycerol concentration
was 5.92 (see Figures 8 and Graph
6). Perfuson was discontinued at
21:55 MST.

Venous pefusate samples were
dravn & 15 minute intervas during
cryoprotective perfuson. Due to a
lab error, CPK isoenzymes were not
run. (For perfusate sample data, see
Figure 6.)
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Cephalic Isolation

Closure of burr holes was com-
pleted before cephdic isolation. Burr
holes were filled with bone wax
(with the thermocouple and
crackphone probes in place) and the
skin incisons over burr-holes were
sutured. All probes were secured
with surgical daples to the skin of
the patient’s head.

Surgery for cephalic isolation
was begun immediately after clo-
sure of the burr holes. The skin,



-
Significant Blood Tests

Note: Levels will depend on specifics of washout and perfusion protocols, and of timing of samples.

TEST

SIGNIFICANCE

SIGNIFICANCE

BUN

NORMAL FUNCTION

CRYOPROTECTIVEPERFUS ON

(Blood Urea Nitrogen)

Normally evaluates kidney function

Pre-mortem — may be elevated due to dehydration,

common in terminal patients.

Perfusion — extracted from tissues by perfusate

Triglycerides

Normally evaluates for heart disease

May be an indicator of cellular breakdown

SGPT/ALT —

Normally evauates for liver disease

Indicates damage to liver cdls

(alanine aminotransferase)

SGOT/AST

Myocardia infarction or liver disease.

Indicates cell damage (many organs)

(aspartate aminotransferase)

LDH

Normally used to indicate myocardial

Indicates generalized cellular damage

(lactate dehydrogenase)

damage, but also indicates

more general cellular damage.

CK

Normally indicates cellular damage in

Indicates damage in brain, heart, and

(creatine phosphokinase)

skeletal muscle. Isozyme tests

brain, cardiac muscle, and skeleta muscle,

can locdlize to the specific organs.

specifically.

GGT

Normally used to indicate liver damage

Indicates damage to liver cells

(gamma-glutamy! transferase)

Alkaline phosphatase

Used in identifying a wide range of diseases

Indicates generalized cellular damage

\\

,

cervicad musculature, and spina cord
al exhibited complete blood washr
out and typicd sgns of thorough,
uniform glycerolization (dehydra-
tion, waxy texture, ambering of the
skin and deepening of skeletal
muscle color).

Cooldown

The patient (cephalon) was then
placed in two 1 mil polyethylene
bags with two thermocouple probes
and two crackphone probes protrud-
ing from the bags opening. At 20.08
hours (post-pronouncement) the pa-
tient was submerged in a 15 liter
Silcool bath, which had been pre-
cooled to -31°C. The first tempera-

ture readings after submerson in the
Silcool were #1: pharyngeal, -
22.1°C (this probe was not securely
placed and later faled to give accu-
rate data, resulting in the data of
Graph 3 being based on burr hole
temperature); #2: Silcool bath, -
30.9°C; #3: Head surface, -38.9°C;
and #4: Burr hole, -33.2°C.

The patient’s cooling curve to
dry-ice temperature is shown in
Graph 3. The computer-controlled
temperature descent, proprietary to
Alcor, was set for -4°C/hour, to a
temperature of -55°C (6 hours). At
-55°C, controlled rate cooling was
terminated and the bath filled with
dry ice. The temperature descent to

2nd

-79°C took place over a period of
aoproximately 7.5 hours. This data
is based on the burr hole probe.
Readings on the pharyngea probe
were eratic. Surgica staples used
to secure the pharyngea probe had
not been placed tightly, resulting in
temperature readings which were not
a rdiable indication of the cranid
interior.

The patient’s cooling curve to
liquid nitrogen is shown in Grgph 4.
The bath probe was calibrated at
liquid nitrogen temperature, and the
other probes were st to it while a
dry ice temperature. On February
10, 1997, computer-controlled tem-
perature descent was set for -1°C /

Qtr, 1997 « Cryonics 35



hour to a temperature of -90°C.
On February 11, 1997, computer-
controlled temperature descent
was et for -1/2°C/hour to atem-
perature of -190°C. Temperature
descent to -196°C took place over
a period of approximately 300
hours (12.52 days). At 287.8
hours post pronouncement (-
196.1°C) a computer crash was
experienced. At 291.4 hours post
pronouncement (172.7°C) the
cool down was resumed.

Crackphone Analysis
The final venous glycerol

-10 +

-20 +

-30 +

-40 +

Temperature - Deg C

-50 +

-60 T

-70 +

-80

17 18

Hours Since Pronouncement

concentration was 6.74 Molar.
The response (amplitude) of

Graph 3: Temperature Descent to -79°C (burr hole temperature).

the Channel 1 crackphone was
consgtently about one-hdf the
response of the Channel 2
crackphone. 22 of the events
recorded by the crackphone
have been identified as cracks.
The amplitude of crack sgna
ture ranges from approxi-
mately 0.05 volt to 2.4 volts
(Channd 2 amplitude).

The largest amplitude
crack was the first one re-
corded. A second, smaller
crack occurred within one sec-
ond after this. The amplitude

Temperature - Deg C

-70.00 T

-90.00 +

-110.00 A

-130.00 A

-150.00 -

-170.00 A

-190.00 -

-210.00 f f ;
0.00 50.00 100.00

Hours Since Pronouncement

150.00 200.00

250.00 300.00 350.00

of the second, smaler crack
was about 1/4 that of the first
crack. The temperature was about -
107°C. One other double crack oc-
curred, on LN fill a liquid nitrogen
temperature. Again, the amplitude
of the second, smaller crack was
about 1/4 that of the first crack and
occurred within a second. (The limit
of resolution of the event clock is
one second. The record length for
eech event is four milliseconds)
The events are dispersed fairly
evenly aong the time-temperature
ramp. However, a plot of amplitudes
Vs, temperatures appears to show a
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Graph 4: Temperature Descent to -196°C (burr hole temperature).

traling-off of events tha might in-
dicate a relationship between cracks;
that is, cracking events do not occur
a random, but have a propagating
Sructure, even though long periods
of time (up to 32 hours observed in
this case) may eapse between re-
corded events.

Discussion

During the medid sternotomy,
the descending aorta was surgicaly
ligated. Post perfuson examination
revealed (an expected) transition

1997

from perfused to un-perfused tissue
which was drikingly sharp. We be-
lieve that both observations and the
data show that the patient received
good total-body washout and
cryoperfuson of the upper body and
head which resulted in an excdlent
degree of glycerolization and
cryoprotection.

&



Cooldown, Strain Energy, and Cracking

C(rja:ki ng has dways occurred
uring cooldown. Until the

crackphone was devel oped, how-
ever, we could pretend that the
problem of brain cracking didn’t
exis. We did have some hints: In
1983, the bodies of three whole-
body patients were autopsied, and
cracking was noted in many tis-
sues, including the spina cord
(See Cryonics #50, Sep. 1984,
pg. 16). A fourth patient was
autopsied in 1994, and the brain
was found to be cracked into five
large pieces Cryonics 1t Qtr.
1995 pg. 28).

In some respects, the autopsy
and subsequent crackphone ob-
servations were a relief. A worst-
case Stuation would have been
that the amount of dran energy
built up during cooldown would
have been sufficient to completdy
shatter the brain, as occurs in
highly strained dructures such as
Prince Rupert’'s drops and to a
lesser degree in tempered auto-
mobile glass (popcorning).

In scenarios involving reani-
mation by molecular nanotech-
nology, cracking a the level we
observe should not be a particu-
lar problem. Nanomachines
would presumably map one sde
of the crack to the other (the two
ddes being hdd in place by the
skull) and splice the sides back
together as appropriate.

In reversble suspended ani-
mation scenarios, however, crack-
ing is absolutely devadtating. “Re-
dat” solutions pumped into the
tissues would lesk into cracks and

by Hugh Hixon

expand them, blocking any chance
of saf-repair. Tissues beyond the
cracks would not get perfused, as
the cracks would short-circuit the
vascular system, etc.

In my opinion, heterogendty of
the brain in the skull makes crack-
ing inevitable below the glass-
ification temperature (below -95°C
for glycerol-water mixtures; other
values for other cryoprotectants).
Therefore, any reversible suspended
animation procedure must incorpo-
rate storage just dightly above the
cracking temperature.

This new temperature is consd-
erably above the accepted tempera-
ture for long-term cryopreservation.
However, the object of long-term
cryopreservation (and cryonics) is
to bring the chemica reection rate
in the body tissues sufficiently low
that there is no Sgnificant chemica
change in the paient during the an-
ticipated period of storage. The
chemicd reaction rate is redly the
product of two terms. the energy of
activation and the viscodsity of the
solvent. The energy of activation
term of the reaction rate is essen-
tidly the rate in a vacuum — i.e,
without a solvent. But of course, the
tissues of our patients are in a ol-
vent — the cryoprotectant. At the
glassfication temperature, that sol-
vent becomes a solid sufficiently gtiff
to be cracked. If it is that tiff, then
the individud molecules are firmly
embedded in the cryoprotectant and
unable to move and take part in any
chemica reaction. The reaction rate
therefore approaches zero at a much
higher temperature than has previ-

oudy been postulated for success-
ful cryonic storage.

Thus, the initid cracking tem-
perature observed with the
crackphone may have profound
consequences for the practice of
cryonics, given a reversble sus
pended animation procedure. A
short lisgt of these consequences
includes:

B A dealed examination of my
above argument, and a necessar-
ily theoreticd decison concern-
ing dorage a some higher tem-
perature.

B Given that there will be varia-
tions in cryoprotectant, degree of
cryoprotection, tissue differences,
eic., dl of which may affect the
storage temperature, there may
be some acceptable compromise
dorage temperature for an indi-
vidud patient (and in the inter-
ests of economica storage, for
groups of patients).

B Reiable methods for deter-
mining the presence of cracks af-
ter the event.

B Methods of dealing with
cracks during reanimation, the
fallback postion being to recool,
and wait for nanotechnological
methods to become available.

B Coming up with an entire
new gorage technology suffi-
ciently robust and economicd to
meet our needs.

.
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Alcor’s Third Annual Cryonics Conference
April 3 - April 5, 1998 Scottsdale/Phoenix, Arizona

Featuring...
From Alcor: Ralph Merkle, Marvin Minsky (tbc), Michael Cloud, Dave Pizer
From BioTime: Dr. Paul Segall, Ha 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 additoind information, contact the Chamber of Commerce in Scottsdde a
(602) 945-8481 or in Phoenix at (602) 254-5521.

Cost: Full package includes all speakers 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
Speaker (tbc) “Cryonics in Science Fiction”
/
~
Saturday, April 4, 1998
9:00-9:30 am Introduction
9:30-10:30 am Speaker (tbc)
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
Speaker (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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ecently neuroscientists have be

gun to look at consciousness, a
word with many meanings, al of
which have one background idea.
We may say a person is conscious of
ablue light if somehow he/she senses
that light and its color. But then what
is “senses’? A computer can be
hooked up to respond to changes in
our house, yet no one would clam
that the computer is conscious. These
neuroscientists seek some under-
ganding of how our brain (a physicd
entity, subject to many different mea:
surements) can produce my sense
that | am aware, my me-ness.

The last neuroscientist content
with the smple idea that we had
something indde us, separate from
our brain, that gave us this feding
was Eccles, in the 1950's. No one
now would be content with such an
explanation, which does no more than
put the problem back a step. (OK,
then how does this separate thing
give us our feding of aware-ness?)
Even so, methods to work out em-
piricdly just how this sense of con-
sciousness works have not arrived.
Such methods may never arive the
best we can do isto provide an expla-
nation in terms of how our brain
works, and show that the predictions
it gives of brain operation fit what we
can observe. To some extent, we can
ingst that any explanation of con-
sciousness adso fit our own intro-
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LIl lec ol zCgsolcwilV/Sl by Thomas Donaldson, Ph.D.

Who am |? Where Am |?

gpection, too, though no one claims
introspection to be a fully accurate
test.

How does this issue relate to
cryonics? It relates very deeply. We
do not just want a copy of ourselves
to be revived, we want ourselves to
be revived. Mogt cryonicists have
decided, one way or another, that
cryonic suspension will preserve
them, not just information needed to
make a copy. Many (no, | don't have
apoll) of those who have not sgned
up may ultimatdy have chosen not to
do so becausethey cannot bring them-
selves to believe they will be re-
vived. Sure, reviva from cryonic
uspenson might ultimately produce
a good copy, maybe a very close
copy. But will that copy be the per-
son suspended?

One of the first obstacles to
cryonics comes from popular no-
tions of death. Common belief seems
to hold that when you are dead, you
are gone. Sure, a zombie might be
created by reviving your body, but it
would not be you. No matter that it
looks like you, no matter that it acts
like you, no matter thet it fools ev-
eryone you knew — it would ill be
something other than you.

When dtated so plainly, thislooks
unreasonable. Yet right now, though
neuroscientists have started to get a
handle (as much of a handle as they
may ever get) on the human sense of
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awareness, their research remains
unfinished. Francis Crick*, in his
book “The Agonishing Hypothes's”
discusses only vison as a bass of
consciousness, yet blind people ex-
hibit the same conscious behavior as
the sghted. Some researchers be-
lieve in a specid location for con-
sciousness, which they suggest may
lie in brain centers lower than the
cerebra cortex. Other more sophisti-
cated hypotheses go as far as identi-
fying consciouness with a congtant
interplay between cortical areas and
the amygdda and thdamus.

Any such hypothess must sa-
ify severd tests. We know, both by
introspection and actual testing, that
we are not aware much of what hap-
pens in our brain. In the most visble
case, we may be quite unaware of
any specid processing before an idea
to solve a problem pops into our
awareness. Not only that, but actua
testing has reveded cases in which
we may act on a decison before we
become aware of that decison. We
aso know that awareness may have
degrees. are you aware while you
deep? In deep, undreaming deep?
On some drugs? When you are a
gmdl child? Clearly it's not enough

* Thisis the same Francis Crick who
discovered our DNA contained the
plansfor our body and brain. He went
on to study consciousness.



just that our brain be active.

| believe that | will be revived
because | believe that | am aphysica
being, and everything about me, in-
cluding all my interna awareness
and sense of Sdf, comes from my
physcd <df. If that physcd <df is
revived or even recreated from stored
informetion, then it will be me tha is
revived. Yet for any arguments with
someone who finds he cannot be-
lieve that, | can give him no more
than philosophy. We should dl be
clear about what we can and cannot
scientificdly prove on this issue.

The discussions in “The Progpect
of Immortality,” by Robert C.W.
Ettinger (1964), remain among the
better ones for issue of conscious-
ness. These days we have even more
posshilities to give someone: what if
al the work on brain ischemia suc-
ceeds, and we learn how to revive
people after 60 minutes at room tem-
perature. If that happens to you, will
you revive? And use of low tempera-
tures (though ill above 0°C) in sur-
gay to literdly “turn people off and
on” has spread. The number of “mi-
raculous revivals’ reported of people

found in snowdrifts has dowly gone
down.

It may teke a successful reviva
from suspension to convince some
people that cryonics can work. Even
0 — though the patient clams he is
the same, believes he isthe same, and
to al appearances seems the same —
if you were not the one revived, the
problem remains.

.
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True Odds

by James Walsh, Merritt Publishing, CA, 1996

A Mathematician Reads the Newspaper
by John Allen Paulos, Basic Books, NY, 1995

E
V
I
E

Both of these books deal with a
subject of great importance to
us, one for which it has turned out to
be hard to get vdid information from
any popular source. That subject is
risk: for cryonicigts, primarily risk of
severe injury or death. Wash, in
“True Odds,” takes a somewhat less
mathematically sophigticated view
of this issue, but contains much more
criticism of popular estimates of risk.
Paulos has some very good sections
on computation of risk, so that you
can do it for yoursdf.

Both have vdue for us — and
even, a times, a bit of humor.

Only a little acquaintance with
popular mediawill tell you how badly

the newsmen and their audience mis-
judge many risks. The most famous
popular migudgement is the risk of
driving versus flying: arline crashes
are big news, while thousands of
people die in auto accidents with
very little notice by newspapers or
televison...except when the accident
islocal. Does this mean thet it's safer
to fly? Not quite if we look a the
detidtics in detail, and assume that
you do not drive while drunk, under
the influence of drugs, or after a
period without deep (this lagt turns
out to be every bit as dangerous as
driving while drunk, though no one
has noticed it enough for cries to
make it illegd), then the crossover
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point between a choice of driving or
flying is a about 1000 miles. That is,
if you are travelling more than 1000
miles, it's safer to take a commercial
arliner. If less driving is sofer —
assuming that you keep in mind the
restrictions above. Unfortunately
neither author pays much atention to
the safety of commercid land trans-
port (buses or trains).

Walker's book abounds in such
careful comparisons, generdly to the
detriment of popular media. The
Ebola “plague,” for ingtance, turns
out to have been dmost a complete
furphy. Though Ebola is a very gory
disease, it could only spread by per-
sonal contact, and its victims had
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little opportunity for that before dy-
ing. Walker aso discusses the scares
about cancer: that radio waves or
power transmisson wires or celular
phones increase cancer rates, that
very smdl amounts of a substance in
our foods increase cancer rates, etc,
etc. (He comes down especidly hard
on the Alar scare a few years ago,
which turns out to be based on no
valid evidence a al.) One major
point about eectromagnetism or ra
diation: the Eath itsdf has a mag-
netic field which exceeds that of dl
our household devices by a wide
margin. The same is usudly true for
natura sources of radiaion. As for
chemica contamination, many read-
ers may aready know that some of
our foods contain entirely natural
carcinogens in much

tobacco and acohol; deaths and dis-
ability from the “hard” drugs make a
poor second. Many Americans fear
nuclear power; lead in old paints and
old pipes has damaged many more
people than radioactivity. But from
there he goes on into more math-
emdica issues it is not true that you
can get an overd| average if you take
the averages of severa averages.
(Example: 36% of A’'s and 46% of
B’s improve in one study, 60% of
A’s and 65% of B’s in another. The
problem with smply teking an aver-
ageisthat each of the sudies may use
different numbers of A’s and B’s.
Paulos suggests 100 A’s and 1000
B’sinthefirst, 1000 A’sand 100 B’s
in the second. Y ou do the arithmetic.)
Statigtics of any kind need a context.

total population, but the total number
of those who have tested postive).
Findly, we have dl worried over
one specid risk: the risk that our
cryonic suspenson will fal. Severd
authors have produced probability
figures. However, if we think care-
fully about what probability may
mean in this context, it's clear that no
such figures have any foundation. To
derive a probability, we need
“a@omic” events (events which aren't
just aset of other events). Even if we
cannot predict a chance event, we
gill need some knowledge to work
out atomic events. Without them, we
can make no meaningful probability
cdculations a dl.
Suppose, for instance, that we
say the probability for successful sus-
pension is 50%.

higher concentration
than pesticidesor any |

p
Figure 1. Paulos Example of Conditiona Probability

N\ Wdl, it ether suc-
ceeds or it doesn't,

chemicals farmers Has AIDS  Doesn't Have AIDS Totds | yes? So we have a
have used. (As be- | Test positive 99 999 1098 probability of 50%
fore, there are cave- | Test negdive 1 98901 98902 | for each possibility.
as for goecid mem- 100 99900 100000 | The fdlacy here is

bers of the popula-

tion). _ not 100000.
Paulos discusses \_

The denominator of your probability calculation should be 1098,

that we may redly
have 20 entirely
) separate ways to

hedlth and desth risks, too, but he
mostly discusses other issues, dways
with a mathematica bent. For in-
stance, he has a chapter commenting
on voting methods as they apply to
Lani Guinier, the woman who was
fird chosen for a pogtion in the first
Clinton administration and then
turned down for racism (she is a
black). It's important here that many
entirdy “democratic’ voting schemes
can produce different choices. He
goes through a wide range of cases.
politics, investment, games, econom-
ics, dways with that eye to the math
behind a Stuation.

However in one section Paulos
concentrates on hedlth risks. First of
al, the mogt risky drugs we teke are
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Paulos is dso very good on con-
ditiona probability, the means by
which we can work out such thingsas
whether a postive test for AIDS
implies that we have AIDS. He gives
a little table for a disease D which
makes the issues very clear. Suppose
that the test detects those with AIDS
with 99% accuracy, we have a total
population of thosetested of 100,000,
out of which 100 have AIDS, and
you go innocently in to your doctor,
who tells you that you tested pos-
tive. How likdy is it that you redly
have AIDS? The table tells you that
your chances, though certainly worse
than someone who tested negative,
come to about 9% (the denominator
in your caculaion should not be the

1997

succeed and 5 separate ways to fail:
the red probability is then 809%*.
Besdes other problems in working
out probabilities here, none of us
redly knows the future. We there-
forecannot work out any set of atomic
events on which to base our calcula-
tions. All caculaions of the prob-
ability that cryonics will ether suc-
ceed or fal suffer from this fdlacy.

o

* Snce this is an entirdy hypotheti-
cd example with no foundation, |
will not discuss the case in which
success and falure are reversed.



Visser Speaks
Continued from page 22. . .

OV: Firg of dl, transplants are ac-
ceptable. Second, funding for re-
search is avallable. Those are both
criticdl issues. I've found that here
people are very, very hard workers,
which | don’t find back in South
Africa If | wanted to stay and work
twelve hours in my lab, | have been
told to leave after seven hours be-
cause the cleaners must lock the
doors and go home. Research is not
taken serioudy a dl.

DB: Hasthe attitude toward research

changed since the Manddla govern-
ment has taken over?

OV: Yes. It has changed. Mr.
Mandela is a very nice man and |
understand his point of view, that
we've got millions of people dying,
and we can't afford to carry on re-
search on something that is not go-
ing to help that type of people fird-
hand and very quickly.

DB: Inregardstoyour research, keep-
ing the lab open a night you can
work...?

OV: | now have my own lab, s0 I've
now got my own key!

RHL: | think some people in the US
probably look with envy at other
countries where research can be per-
formed outsde the scope of FDA
regulations, and not consrained by
other redrictions. I'm wondering if
you take that into account?

OV: | don't know if you read in
the latest newspaper what type of
person | am. If something needs to
be done, | do it. That's how I've
gotten o far.

&
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