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Talk to us first.
Wilmington TVust, ranked

among the nation's ten largest
personal trust institutions,
maintains a fully staffed, full-
service office in Stuart, Florida.
We're knowledgeable in the
intricacies of Florida probate.
We know the procedures for
establishing Florida domicile
and can help discuss them with
your clients. We can continue to
offer the quality personal trust,
estate and investment services
that your clients are using in

Delaware. If they're also
maintaining a northern address,
we can coordinate with you and
your client to provide an excel-

WILMINGTON
TRUST

lent combination of services—
yours and ours. Suddenly, 1,500
miles may seem like a very short
distance.

To find out how we can help
you continue your rela-
tionship with your clients/
who are moving to
Florida, call me,
Doug Poulter,
President, (305)
286-3686. Or
write: Suite 144,
900 East Ocean Boulevard,
Stuart, Florida 33494

OF FLORIDA, N.A.

"Some sound
advice regcading
your dents who

caernovingto
BondaV.

Doug Poulter, President
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$25 million last year!
Make the BlueMax strategy

work for your company...
maximum health coverage
choices at maximum savings
from Blue Cross Blue Shield of
Delaware. Call your represen-
tative today.
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For the past 37 years, more Americans have chosen to own Cadillac than any other luxury car
And for more than 80 years now, having that name on your car has meant you drive one of
the world's premier automobiles. One look . . . one demonstration drive . . . will convince
you. Haven't you promised yourself a Delaware Cadillac long enough?

WINNER NATIONAL SERVICE EXCELLENCE AWARD

Delaware Cadillac
Attention to Detail

Pennsylvania Avenue
& DuPont Street

Wilmington, Del.
(302) 656-3100

Open Monday, Wednesday and Thursday 8 a.m. to 9 p m •
Tuesday and Friday 8 a.m. to 6 p.m.; Saturday 10 a.m. to 4 p.m.
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EDITORS' PAGE

Paula Lehrer

In the movie Star Trek II, Hollywood's spacemen in the white suits did intergalac-
tic battle with the evil forces of Khan. Spock, Kirk, et alweve preserving for future
generations a contraption, code named "Genesis"—part of a new technology that
could bring bloom to dead planets and bring life as we know it where it could never
have existed before.

Science fiction? A millenium or two into the future? Hollywood? Not really. Some
of the basic science that someday could make "Genesis" come to life is going on
right now in biotechnology labs across the country. *And that's what this issue of
DELAWARE LAWYER is all about!

Writing an introduction to a magazine that deals with a topic about which one
knows very little is a fairly difficult task, but I am faced with that situation and will do
my best! It is a strange series of circumstances that led me to become the editor of the
Summer issue of DELAWARE LAWYER, but nonetheless, I am very pleased and
honored to find myself in this position.

When I was.asked to be on the Editorial Board, it was primarily because of my
association with the Delaware General Assembly where I am employed as an
Administrative Assistant to the House of Representatives. The conneaion with law is
fairly understandable, but biotechnology? Anyone who has lived with a duPont
scientist for almost thirty years will understand that technology is very often part of
conversation at the dinner table. And so it happened that my husband and I were
talking about the great impact that this new field, biotechnology, was sure to have on
the legal world. Thus, the topic for this issue!

I should like to express my sincere appreciation to Donald Kerr, an attorney for
the du Pont Company, who was invaluable in conceptualizing this issue and in
helping me to find the gifted people who wrote the articles it contains. It is amazing
how when one begins to learn about a subject, one invariably finds more and more
in newspapers and magazines that relates to that topic. So it has been with me. It
seems that every day I pick up something else about the subject of biotechnology. I
hope that after reading this issue, you will have similar experiences.

I have tried to arrange the articles in this issue in such away that it will be easy for
you to understand what is probably a new. subject for you too. First, there is an
explanation —what exactly is biotechnology? Then we examine some of the existing
problems of regulation and of ethical or legal import. Finally, we look at what might
be the future interaction of biotechnology and the law. This is a complex question,
and one that we shall shortly be unable to avoid.

Let me close with a quote from an editorial in Chemical and Engineering News
(August 13, 1984):

The issue of how to allow a science and its related technology the freedom
necessary to develop their fullest potential for the common good, while at
the same time containing the common costs of their inadvertent or
deliberate misuse, is certainly not a new one...

Genetic engineering is the next field to face this challenge. The contri-
butions that. .. biotechnology eventually will make in basic research,
medicine, agriculture, industry, and a host of other areas are unques-
tionably enormous. But seemingly equally enormous—at least to some—
is a host of related environmental, regulatory, ethical, and national
security concerns.

Those concerns are what you will read about in the rest of this magazine-
and learn!

*Taken from University of Maryland Alumni newsletter, May 1985-

;njoy
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The cost of professional lia-
bility insurance for law-
yers is getting so high that

many firms have considered
going into the insurance business
for themselves.

The theory behind this is that
it will be less expensive than
paying the cost of annual
premiums.

For those firms thinking
about such a step, we would like
to offer our Do It Yourself Profes-
sional Liability Insurance Kit
For Lawyers.

One of the most valuable
items in our kit (offered free of
charge), is a.genuine rabbits
foot. We include this because it
will protect users from multi-mil-
lion dollar damage claims, the
ruinous kind that seem to be so
popular today

"Many firms have
considered going

into the insurance
businessfor
themselves."

Another important ingredient
is our Opportunity Schedule.
What this confirms is the excel-
lent timing of starting an insur-
ance company now while so
many professional liability
companies are getting out
of the business.

Also included, and everyone's
favorite part of our kit, is a free
quartz office timer. This allows
anyone to keep track of the
number of hours spent in run-
ning a small captive insurance
company.

Finally, we offer an unlimited
guarantee. If after trying our kit
you decide you want to turn
everything over to a broker spe-
cializing in professional liability
insurance for lawyers, we'll ac-
cept your toll free call without
ever once mentioning you proba-
bly should have called us in the
first place.

THE
do it yourself

PROFESSIONAL
LIABILITY

KIT
for

LAWYERS
HERBERT L. JAMISON & CO.

345 Park Avenue South
New York, N.Y. 10010
300 Executive Drive

West Orange, N.J. 07052
(201) 731-0806

(800) 223-6155 within N.J. or
(800) 526-4766 outside of N.J.



Mankind has probed the causes and
sought alleviation of the symptoms of
disease for thousands of years. Only in
the past century, however, have scien-
tific discoveries provided a foundation
for the development of diagnostic and
therapeutic advances which could not
even be imagined before. Progress in
developing improved health care has
accelerated at an almost phenomenal
rate in the past decade through the
application of the techniques of bio-
technology.

Genetics, the primal principle in
determining biological structure and
function, and a key element of modern
medicine and biotechnology, has played
a pivotal role in shaping the biological
world. The basic genetic system, func-
tional in the first living organism, has
operated in unaltered fashion for mil-
lenia. Man's recognition, understand-
ing, and manipulation of genetics,
however, has only occurred within the
past century. Fortified with basic genetic

Biotechnology: /
A Dynamic Resource

for Medicine

• • * - /

Richard Holsten

knowledge and manipulative skills, we
now stand at the threshold of discover-
ies and technologies that will have pro-
found consequences for generations to
come. Nowhere is this more true than in
the field of medicine, where diagnosis,
prevention, treatment, and cure of dis-
ease will all make dramatic strides.

Diagnosis
The body's immune system functions

as a watchdog on guard against foreign
invaders intent on disrupting the homeo-
stasis of the organism. When confronted
by foreign invaders—bacteria, viruses,
pollens,—the immune system responds
by defense and counterattack. One mea-
sure is the production of substances
called antibodies, which seek out and

neutralize the invaders. Antibody pro-
ducing cells of the immune system
respond to each challenge by produc-
ing a single antibody type called a
monoclonal antibody. The antibody
recognizes the specific foreign chal-
lenger and no other. This exquisite
selectivity provides not only a primary
defense mechanism for the organism
but a tool for biotechnology.

Since antibodies recognize specific
foreign substances, they can be used to
identify an etiologic agent of disease. In
some cases, they can also be used to
seek out and destroy the disease agent.
Clinical laboratory tests using mono-
clonal antibodies as recognition agents
have already been developed to diag-
nose bacterial, viral, parasitic, and fun-

gal diseases as well as some genetic
disorders. They are also being used in
tests to determine levels of hormones,
therapeutic and illicit drugs, and the
presence of abnormal cells such as
those associated with cancers.

The future of antibodies in medicine
is one of significant untapped potential.
Applications in clinical diagnosis, with
even greater specificity being achieved
through genetic engineering, will ex-
pand to encompass a much broader
range of conditions. Therapeutic inter-
ventions with antibodies will also be
forthcoming with potentially even more
profound consequences. Therapies will
be both extracorporeal—utilizing anti-
bodies as a means to cleanse body
fluids of toxic or pathogenic agents—
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and in vivo, where antibody specificity
will be used to deliver agents to specific
sites. Delivery of cytotoxic (chemothe-
rapeutic) agents to tumors is one of
many therapeutic potentials currently
under clinical evaluation.

Prevention
Prevention of disease is the first line

of medical defense. Preventive medi-
cine will be a significant beneficiary of
biotechnology through the develop-
ment of improved vaccines.

Smallpox as a human disease has
been eliminated throughout the world
as a result of the development and use
of an effective prophylactic vaccine.
Application of the technologies being
developed in biotechnology to vaccine
development will mean that other dis-
eases will also be effectively eradicated
or controlled within the next decade.

Biotechnology offers at least two sig-
nificant advances for new vaccine de-
velopment.

Viruses, significant agents of morbid-
ity and death throughout the world for
both human and animal populations,
are prime candidates for prophylaxis by
vaccine. To be effective, vaccines must
elicit an immunological response within
the host organism, priming it against
future attack by the disease-causing
entity, but they must not produce the
disease.

Historically vaccines such as those for
smallpox, polio, and rabies have used
preparations of live, although attentu-
ated, or killed viruses as the immuno-
logical priming agent. They are not
always adequately effective or entirely
safe. Some vaccine preparations may
not produce a satisfactory degree of
prophylaxis in the host because of
insufficient immunogenic response.
Likewise, if virus attenuation or killing
is not completely effective during vac-
cine manufacture, the vaccine may pro-
duce disease in the recipient. Biotech-
nology provides means to mitigate both
of these shortcomings.

There are techniques to isolate and
dissect a disease-causing viral agent so
as to find the most immunogenic por-
tion. This may be a part of the genetic
information contained within the virus
or a part of the external envelope. Once
identified and characterized, the im-
munogenic material can be used to
produce what is called a "subunit" vac-
cine, that is, a vaccine derived from a
portion of the disease producing agent.

This selective use results in a safe and
effective product. The immune response
is narrowed to a limited, highly specific,
portion of the complex invading orga-
nism, and it is safe because the vaccine
contains only a portion of the etiologic
agent incapable of reproducing itself
and causing disease. Subunit vaccines
will be the agents of choice for diseases
where efficacy and safety are paramount
concerns (e.g. AIDS and hepatitis).

Improved and expanded vaccine
development promise dramatic social
impact. For example, in 1986 it is esti-
mated that over 4 million people world-
wide will die from malaria—a parasitic
disease. Successful development of an
effective vaccine against malaria would
spare countless people the debilitating
effects and death associated with this
disease. Through genetic engineering,
the first steps in development of a mala-
ria vaccine have already been taken.
Clinical trials of a potential subunit vac-
cine are expected in 1986.

Treatment and Cure
What potential for therapeutics does

biotechnology offer? One prospect is
new therapeutic agents, improved
agents, or both.

One example of product improve-
ment through biotechnology is human
insulin. Until the recent introduction of
a genetically engineered human pro-
duct, insulin was routinely produced
from beef or porcine pancreatic tissue.
Initial isolation was followed by pro-
cessing to yield a product suitable for
human use. However, even after purifi-
cation to remove extraneous materials,
the non-human product was perceived
as "foreign" by the human immune sys-
tem. Over time the immune system's
normal defensive response leads to an
allergic condition in some insulin users,
making continued use of animal-based
material difficult and dangerous. Yet
without insulin, the diabetic patient
cannot survive.

Employing the techniques of recom-
binant DNA technology, the DNA mes-
sage specifying human insulin has been
isolated from human pancreatic cells
and introduced into microorganisms.
The code translating the product syn-
thesis mechanisms of the microorga-
nism are then activated to produce the
human product using another technique
of biotechnology—fermentation. This
allows large-scale production of the
human material in processes similar to

Richard Holstein has a doctorate in
plant physiology from Cornell, where he
taught beforejoining the Central Research
and Development Department of the
DuPont Company in 1966. For the last
three years he has held the title Staff
Manager, Molecular Biology. He also
serves DuPont as Vice Chairman of the
Institutional Bio-safety Committee and
as Chairman of the Experimental Sta-
tion Bio-safety Committee. His extensive
technical and business backgrounds
are manifest in the accompanying
article.

those of the brewing industry. Thus
large amounts of human insulin can be
produced by a relatively simple and
efficient surrogate biological produc-
tion system. A similar scheme has been
employed to produce human growth
hormone (HGH)—designed to treat
hypopituitary dwarfism. Previously the
hormone was available only from the
pituitary glands of cadavers. The avail-
able material was insufficient. With
fermentation-based production supplies
should become ample for therapeutic
needs.

These are only the first products to
come from the application of recombi-
nant DNA technology to the needs of
therapeutic medicine. A long list of oth-
ers, currently in various stages of devel-
opment, will enter the marketplace
over the next 10 to 15 years.

Therapeutic products such as insulin
and HGH are not cures. They only
alleviate physiological consequences.
Genetic engineering, however, can ad-
dress fundamental causes and effect
true cures. This potential to confront
genetic disease carries with it challenge,
hope, and concern.

There are more than 3,000 genetic
disorders known to medical science
today. Although traceable to the cellular
genetic material—the DNA—of the suf-
ferer, in many cases the precise defects
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have not yet been characterized. Furth-
ermore, some genetic disorders are
transmitted through the reproductive
cycle (inherited) while others arise
from changes in a previously normal
genetic constitution.

Cystic fibrosis is an example of an
inherited genetic defect. It afflicts about
one in 2,000 Caucasian infants. Most
victims die in their teenage years. There
is no cure. The disease is carried as a
recessive genetic trait—that is one in
which the defective gene is carried (but
not expressed) by both parents. Union
of two recessive genes (one from each
parent) in the fertilized egg means the
genetic trait will be expressed and the
disease produced. One in 20 carries the
defective gene.

Biotechnology has developed tech-
niques to detect the carriers of genetic
defects using probes to analyze DNA.
This is the diagnostic stage. Evaluation
and counseling can inform prospective
parents of the potential consequences,
for as yet unborn children who may
inherit a defective gene. But since these

are recessive genetic traits, not every
child of such a pair will inherit tivo
defective genes and express the dis-
order. Prospective parents are faced
with choices potentially affecting the
unborn child, themselves, and society
as a whole. These include fetal testing
through anmiocentesis with potential
abortion of the genetically defective
embryo or care for a severely affected
child. The future may provide better
alternatives.

What of those who inherit a genetic
disorder? Can the defect be corrected?
Today, bone marrow transplants of nor-
mal cells from Compatible donors are
used to correct some of these defects. In
the future, correction of the defect in the
patient's own cells using genetic engi-
neering techniques will expand the
potential for cure dramatically. Many
diseases of genetic etiology will yield to
correction.

The ability to correct a genetic defect
in hand, does not end the problem. If
the defect is corrected in the somatic
cells of an afflicted individual, the trait is

still coded within the DNA which he
will transmit to his offspring. This pro-
duces an even greater ethical difficulty
should a change be made in his genetic
constitution so that only a corrected
gene will be passed on to future off-
spring. Engineering such permanent
genetic changes, while technically feas-
ible, has been criticized as prone to
abuse by those with other than ethical
intents. Although the debate on the
genetic engineering of reproductive
cells will not soon end, genetic engi-
neering will surely be applied to the
alleviation of genetic disease.

Medicine and biotechnology will
enjoy a beneficiary- benefactor rela-
tionship in the future even more than in
the past. Improved diagnosis, more
effective prevention, expanded thera-
pies, better health care—the next de-
cade will see dramatic results in each
through biotechnology. •

1985 BORDEAUX FUTURES
Opening Prices

Available now is a summary of our acquisitions to date of the Bordeaux Vintage of 1985 with our first offering (primeur
tranche) prices. Although 1985 was one of the largest crops on record for Bordeaux, negociants in France and U.S. import-
ers inform us that the market for these fine wines is extremely firm with record demand coming from Europe, England,
the Far East and the United States. Most chateaux have released only small quantities of their inventories at opening
quotes, ensuring that this demand will not be satisfied "en primeur". It is with assurance that we uneqivocally state that
pricing on these wines will rise dramatically in the ensuing 24 months until release and delivery.

As to quality, 1985 is a very good to excellent vintage for the wines listed in this offering. Our only disappointment is the
limited quantity of wines available in the primeur tranche. We suggest your review of Robert Parker's The Wine Advocate,
number 44 of 4-18-86.

Some points to consider:
• KRESTON UQUOR MART is the only store offering a Bordeaux futures program which gives you the opportunity to

acquire bottle lots of your favorite selections.
• KRESTON UQUOR MART has no hidden charges or sales taxes like the offers coming from Washington, D.C., Maryland

and New York.
• KRESTON UQUOR MART requires no payment until the wines arrive in our store. All other offers tie up your monies for

the 24 months until these wines arrive in the United States.
...The opportunity to purchase bottle lots...no hidden charges or sales taxes...no payment until delivery...This is what

makes KRESTON UQUOR MART the East Coast's premier marketer of fine Bordeaux and wines from around the world.
Delivery is in the Spring of 1988.
Call Joe Neuberger at (302) 652-3792 for a copy of this offering.

KRESTON
(UQUOR MART)

DELAWARE'S LARGEST & MOST COMPLETE LIQUOR STORE

Fine Imports & Rarities from the World Over

904 CONCORD AVENUE
CONCORD AVENUE & BROOM STREETS

WILMINGTON, DELAWARE 19802

(302)652-3792
9 AM to 9 PM Monday thru Saturday
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©1986 Audi

Only one to an enthusiast

1 0 0 Y E A R S
COMMEMORATIVE DESIGN

1986 is the year we celebrate the German auto-
motive centennial and Audi's contributions to
automotive history. As a tribute to this rare occa-
sion, we have commissioned a Commemorative
Design series. The Audi 4000CS Quattro is
one in an extraordinary collection that

includes the Audi 4000CS sedan, Audi 5000CS
sedan and Audi Coupe GT.

The quattro permanent all-wheel drive system
will appeal to serious drivers. So will the sporty
leather seats, power sunroof and trip information
computer that complement its already impressive
list of 50 standard features.

The Commemorative Design Audi 4000CS
Quattro.Test drive one soon. Because the sup-

ply, like the automobile itself, will go quickly.

The art of engineering.

^AIRPORT AUDI
Itl THE AIRPORT AUTO MALL

322-8600Route 13 (The DuPont Highway)
opposite the airport in hew Castle

DELAWARE LAWYER, Summer 1986 9



"Gorious news, Igor! Professor Durbin's
on sabbaticalandReverendHowe is up to
bisearsin an ecumenical conference. Let's
slip into the village and give our new toy a
trial run!"

Ethics and the
New Biotechnology
Paul T. Durbin, Ph.D.

In this short discussion, I am going to
assume that readers are familiar with
the 1970s public controversy over
recombinant DNA I want to use that
controversy as a lesson in discussing the
ethics of biotechnology.

I use the term "ethics" here as it is
commonly used among academic phi-
losophers today. Ethics provides a rea-
sonable justification for a course of
action or for a moral evaluation; that is,
ethics today does not mean moralizing
or preaching against evil. I believe that
all the courses of action proposed for
the control of biotechnology are ration-
ally justifiable, but I will maintain that
one approach is more reasonable than
the others.

In my opinion, almost all the partici-
pants in the recombinant DNA debate
lost. (For a good though not unbiased
account, see Sheldon Krimsky's Genetic
Alchemy, MIT Press, 1982.) Researchers
lost time; some were so affected by the
controversy that they say they'd never
get involved in such a public issue
again; and many chafe at the quite
limited regulations enforced in the wake
of the controversy. (See Science, 16
August 1985, p. 634.) The most out-
spoken opponents, such as the Science
for the People group in Cambridge,
Massachusetts, were quickly dubbed
extreme alarmists—that charge affected
even eminent scientific opponents such
as Robert Sinsheimer and Erwin Char-
gaff—and the citizen control of poten-
tially harmful research that they sought
never materialized. Politicians who took
up the issue lost face. Even ethicists
were upbraided for turning the debate
into a media event. But most of all, alert
citizens interested in gaining control of
what appeared to them to be dangerous

developments in biological research
lost. True, individual cities set restric-
tions and the National Institutes of
Health developed guidelines, but after
a brief hiatus the research moved ahead
as if there had been no moratorium.

Why were there so many losers in the
recombinant DNA debate? And can any
lessons be learned that could be ex-
tended to other areas of biotechnology?
I want to argue here that the issue was
miscast. Among most of the scientists I
know, it was, and still is thought of as an
issue of risk Is it reasonable for non-
scientists—perhaps through their elect-
ed representatives or through the
courts—to control biological research
that represents a threat to citizens at
large? One particularly strong scientific
statement is quoted by Krimsky:

Biologists are spending their time
in the halls of Congress trying to
prevent the establishment of the
first commission to be appointed
to regulate basic research. I believe
that our success or failure will
determine whether America con-
tinues to have a tradition of free
inquiry into matters of science or
falls under the fist of orthodoxy"
(David Baltimore in Science, 20
January 1978, p. 274).

The reason this formulation is wrong is
that it allowed the scientists so easily to
assure people that there is no genuine
risk—so they could continue to go
about their business.

In my view the issue ought never to
have been thought of as one of risk (or
not primarily that), but as one of con-
trol. *Is it reasonable for non-scientists,
through their elected representatives,

to exercise control over scientific re-
search, whether it is risky or not? On this
issue, there are at least three reasonable
ethical stands that might be taken. The

*Some might say the issue is neither risk
nor control but accountability. lam cer-
tainly sympathetic with that alternative.
I would say, however, that the account-
ability issue can be distorted in the same
way the risk issue was: scientists should
be accountable if they cause u ndue risk
or harm. So if the issue is cast in terms of
accountability, I'd want to defend the
view that scientists should always be
accountable to the people or to their
elected representatives —not alone
when they are involved in possibly risky
or harmful ventures.
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very cautious might well argue, reason-
ably, that when scientists and engineers
are tinkering with life, the public has
every right to know what is going on,
and even to restrict what are perceived
to be excesses. Enthusiastic supporters
of scientific progress might argue equal-
ly reasonably that the unfettered search
for truth ought never to be constrained;
and genetic entrepreneurs might add
their reasonable argument in favor of a
free market. What I claim is that an ethi-
cal case can be made for democratic
control of research of all sons. Such
control in fact is exercised all the time
in our society. And that is as it should be
in a democracy.

I should like to make the factual case

The Bettmann Archive

first—or, more precisely, to let others
make the case for me. An excellent
recent study of this issue, by William
Lowrance in Modern Science and
Human Values (Oxford University
Press, 1985) documents the myriad
ways in which our society currently
regulates scientific inquiry, taking spe-
cial note of medical experimentation
and social science investigations (Chap-
ter 6). Even more impressive is the
documentation provided by Edward
Lawless in Technology and Social Shock
(Rutgers University Press, 1977). Lawyers
studied fifty celebrated technology cases
and found: (1) in over half, state and local
agencies became involved; (2) in ninety
percent, one or more federal regulatory

agencies got involved; (3) Congress dealt
in one way or another with two-thirds of
the cases; and (4) half of the cases ended
up in court

Scientists might, nonetheless, object
Perhaps that's the way things are, but, they
might say, it shouldn't be. With respect to
biotechnology, a recent editorial in Science
(20 September, 1985) had this to say:

The Japanese biotechnology in-
dustry introduced six times as
many drugs per dollar spent on
research and development as did
comparable U.S. companies. Those
in the United States who read this
and the recent news items describ-
ing increasingly bureaucratic pro-
cedures for control of recombi-
nantDNAin this country. . . may
find it hard to hold back tears.

What I'd claim is that, with all due
respect to the Japanese and their effi-
ciency, our slower, more heavily regu-
lated system is ethically preferable. The
most important argument to that effect,
in my opinion, is based on conflicting
interests, conflict of interest (in the nar-
row sense), and the moral case that can
be made for democratic adjudication of
conflict.

Very early in the recombinant DNA
controversy it was noted how many
leading scientists had gotten into com-
mercial ventures or had secured huge
government contracts for their research.
Whether there was (or is) conflict of
interest in the technical sense, there
was and is the potential for it—or at
least for the appearance of conflict of
interest. Biotechnologists of all sorts
have interests that can easily be at odds
with those of other segments of society:
social science researchers, humanists or
artists who need public funding, broad
public interests outside academia, in-
cluding Social Security, welfare, etc.—
even in the health area, better care or
prevention versus more research. Scien-
tists and bioengineers can almost always
describe their projects in terms of laud-
able motives: cheaper insulin, cures for
genetic diseases, higher-yield plants,
and so on. But in a democratic society
even such noble aspirations as curing
cancer and feeding a hungry world have
always been viewed as particular inter-
ests of particular groups, which must
compete for public dollars with the
interests of others.

(Continued on next page)
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Dr. PaulDurbin (Aquinas Institute) of
the philosophy department and Center for
Science and Culture at the University of
Delatvare has edited A Guide to the
Culture of Science, Technology, and
Medicine (Free Press, 1980; paperback
1984) and the series Research and Philo-
sophy & Technology (JAIPress, 8 volumes

from 1985). His article and Reverend
Howe's, which accompanies it, confront
the theme of this issue from a refreshingly
different point of view.
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As an academic, I certainly hope the
public will always recognize the inher-
ent worth of research and scholarship,
but I do not believe researchers in bio-
technology or any other discipline
should be freed from having to seek
public support through public funding
(including philanthropies under the
latter heading). If the public supports a
venture, it has every right to demand
accountability in the way funds are
spent. If this means slow—sometimes
even ponderously slow—public regula-
tion, so be it. That is the price to be paid
in a democracy of competing interests.

That much said, I should like to con-
clude with a very brief comment about
specific regulatory mechanisms. In the
diagnosis of genetic diseases or even
gene therapies using recombinant DNA
techniques or results thereof, I'm con-
fident that the current system of ethical
oversight for biomedical research is
adequate and reasonably expeditious.
(I'm on the human rights subcommit-
tee of the research committee of the
Medical Center of Delaware, and I feel
we do a reasonably good job—as do
institutional review boards throughout
the country.) As for industrial research
in the agricultural or pharmaceutical
domain I should not oppose the trans-
formation of the current system of
voluntary compliance with Department
of Agriculture, NIH, and NSF guidelines
into a compulsory one. (Defenders of
the developing system—see the letter
to the editor in Science, 25 October
1985, fromj. P.Jordan of USDA—don't
go that far, but a democratic ethic could
support them if they did.) Finally, if it
ever comes to a question of cloning
humans, I hope we'll see a full-scale
public airing of exactly the sort we saw
over recombinant DNA. Scientists may
be gun-shy after the earlier controversy,
but it seems to me that cloning and
similar issues that strike to the essen-
tials of what it means to be human are
so fundamental that every segment of a
democratic society ought to have a vote
not just on the outcome but on the
undertaking of such a scientific
adventure. •
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Theological
Reflections on the
Biotechnological

Revolution
Reverend Gregory M. Howe

The space available here provides lit-
tle room to articulate the major moral
questions prompted by the present bio-
technical revolution, much less to sug-
gest answers. Yet the invitation is a wel-
come challenge.

A general statement of the ethical
question that arises out of that revolu-
tion may be drawn from ecology:

In the grand scale enterprise of
man's utilization of natural re-
sources through his mechanical
intervention into the natural
environmental process, he creates
devastating feed-back, mainly be-
cause he does not know what will
happen if he does something.
Kenneth Vaux, Biomedical Ethics,
p. 44.
Vaux is speaking here of DDT and its

consequences, but the observation
seems no less pertinent to the horrors
of landfill management, the future of
genetic manipulation, or the deter-
mination of the limits of life itself.

We find ourselves on a scientific,
legal, and theological frontier at once
rich in wonder, excitement, fear, and
confusion. The "new philosophy" does
not seem to fit the old principles and
categories. Yet this is not completely
new. Lawyers and theologians have
been struggling with the problem of
new philosophies and new frontiers
since the twelfth century, and were
joined by scientists in a significant way
at least three hundred years ago. James
Russell Lowell put the issues in terse
terms in an 1845 poem:

. . . New occasions teach new duties
Time makes ancient good uncouth.1

What new duties has the biotechnical
revolution created? Has time or scien-

tific progress really made ancient good
uncouth? The primary ethical task of the
theologian, or for that matter, the law-
yer, physician or scientist, is to try to
order the present in relation to the
future.

As Vaux puts it:
The future is the most baffling

yet most critical direction from
which our ethical insight must
come today. I had to create a
neologism for this insight: prespec-
tive. The dominance of this cate-
gory in the current discussion is at
once hope-engendering and
frightening. We are obsessive
about the future in America. We
live progressively. We contort and
distort the present in the forward
looking compulsiveness that is our
engrained Puritan heritage. Never-
theless, the magnitude of the prob-
lems demands of us this painful
reading of, and responsiveness to
the future. Vaux, at p.43.

Vaux would suggest that our Puritan
heritage encourages a somewhat con-
fusing divided response to the ethical
questions before us. We rush for the
future, convinced that it will be better
and more desirable than the present.
Yet, in specific cases there is a tendency
to say "no" to new initiatives or to
hedge them with severe restrictions.
Unless our ethical priorities are very
dear, theologians do not always make
good choices. Beginning with the trial
of Galileo we have a history of saying
"no" when we should say "yes" and of
missing some of the big negatives.

The theological basis of this strange
dichotomy might be expressed in re-
ference to the great stories found in the
beginning of Genesis. The potential

The Reverend Gregory Howe, a native
New Yorker, is today the Rector of Christ
Church, Dover Delaware. His has a
broad and interesting educational
background, consistent with the wide
range of interests and sympathies for
which he is distinguished. After gradu-
ating from Columbia College of the
University of Columbia in 1961, he
attended General Theological Seminary,
where he received an STB (a baccalau-
reate in sacred theology) in 1964. He
has also studied at Saint George's
College in Jerusalem. Reverend Howe is
especially well suited by knowledge and
experience to write for this issue of
DELAWARE LAWYER: he is a member of
the Health and Social Service Organ
Donor Transplant Committee. We take
great pleasure in welcoming him to our
pages.

capability of genetic engineering makes
it seem that we are at the threshold of
the great Faustian question—by our
science we shall be as gods, able once
again to manage the natural world as
God originally intended. The Tree of
life itself seems within our grasp. The
Tower of Babel failed to scale the
heights of heaven. May we not do it with
a DNA Ladder?

What are the new duties of our new
occasions? Some time ago, the Cam-
bridge (Mass.) City Council became the
butt of much journalistic mirth when it
held hearings on the limitations and
boundaries for genetic research to be
conducted by neighboring universities.
There were many self-righteous (and
perhaps even self-serving) pronounce-
ments about the presumption of local
political yahoos to attempt to dictate
terms to their scientific betters. Yet,
given our unhappy record of near*
nuclear accidents, have not local govern-
ments a responsibility to protect their

"This was written before the Kiev horror. •
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citizens against possible biological
accidents for which we have even less
effective warning and coping systems?

One of the first principles of ethical
and theological analysis of the impaa of
the biotechnical revolution is the iden-
tity and use of technology. Much dis-
cussion about technology, pro and con,
has an unpleasant undertone of idola-
try. Technology, for better or worse, is
not a deity to be worshipped.

. . . Technology is a tool to create
the new, to make the future. Be-
cause of control and communi-
cation (the feedback mechanism)
more aspects of human life are
claimed from the realm of chance
and programmed with predict-
ability.

The future sends ethical signals
in two ways. First, there is the
insight that comes from man's
hope to be something his possibil-
ity. What man can become is now
a very powerful determinant of
what he decides to do. Secondly,
there is the signal of consequence.
Technology gives us the capacity to
predict or foresee the consequen-
ces of certain decisions. This new
fact will have staggering ethical
import in the next decades.

One of the most powerful zones
of convergence of theology and
science today is the element of the
future. If God is the power of the
future (Moltmann) and man is
the creator of the future, new
theological definitions of co-cre-
activity and responsibility are
needed. Vaux at p.44.

I submit that Vaux's insight about
control and communication is central
to appropriate management of tech-
nology. Where there is serious confu-
sion about control and communication,
lawyers, scientists and theologians can
spend much time and energy in rather
pointless, unrewarding struggle with
small benefit to anyone.

A significant example of such confu-
sion is the determination of death. The
present conundrum is described in the
Hastings Center Reports as prudent
medical practice in California but hom-
icide in New Jersey. There is model leg-
islation on determination of death with
language adopted by the American
Medical Association, the American Bar
Association, and the National Confer-
ence of Commissioners on Uniform

State Laws. It is designed to provide a
uniform legal standard for determining
biological death in the midst of a
sophisticated medical technology that
can give a body the semblance of life
almost indefinitely, long after natural
death would have occurred several
decades ago.

The effect of this statute would be to
extend legalprotectionand directionto
attending physicians, as well as guid-
ance in certain instances in the domain
of criminal law—and in some tort
actions. As this paper was being written,
the local version of the determination
of death model—S.B. 171, May 7,
1985—had been submitted to the Del-
aware House, where objections by
spokespersons for a major religious
group opposed its passage. The bill in
question did pass and was signed into
law, but the objections are worth noting:

1) The judgment, by criteria of class-
ical natural theology that the"phi-
losophy"of brain death is flawed—
that is, that the criteria of cerebral
death proposed by a committee of
the Harvard Medical School and
endorsed by the American Medical
Association, the American Bar Asso-
ciation, and the President's Com-
mission for the Study of Ethical
Problems in Medicine and Biomed-
ical Research is somehow morally
deficient.

2) The original question, noted above,
extended to doubts about the ade-
quacy of current technology for
testing for brain death.

3) Finally, and one suspects, most sig-
nificant, there was objection not so
much to the content of the legisla-
tion as presented, but that it might
be open to abuse—presumably by
morally deficient physicians re-
moving organs from apparently
dead patients—thus producing the
morally undesirable effect of inten-
tional euthanasia.

These points became especially in-
teresting when compared to the strict
constructionist views of certain distin-
guished Roman Catholic teachers. "Pius
XII (1957) long ago spoke in an approv-
ing tone about families who bring pres-
sure to bear upon the attending physi-
cian 'to remove the respirators so as to
allow the patient, already virtually dead,
to depart in peace.' Medical progress
must not deny a person his ethical right
to die in human dignity."2
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These objections to current criteria
for determination of death seem to have
the effect of contradicting Pope Pius's
recommendation to physicians. If the
Determination of Death Act had been
defeated, many Delaware physicians
would have had serious reservations
about the termination of extraordinary
treatment. This would certainly have
had the effect of insuring against prema-
ture organ removal, but how would the
moral theologian responsibly justify the
high emotional and financial cost to
families? Finally, such a posture tends to
make organ donation difficult and fre-
quently impossible.

Given the principles of control and
communication noted above, this case
raises several important issues. The
pronouncement of death is, by law, a
medical act and ought to be controlled
by physicians, with the best technology
available to them. Theologians have the
right to doubt "philosophies" of brain
death or even to question the adequacy
of current methods of testing. We are
not all that far from an era in which a
mirror held to the mouth and nose was
generally accepted as an adequate test
for determination of death. Sometime
in the future our standards will prob-
ably seem just as quaint. Nevertheless,
this possibility does not seem to sup-
port theological doubt as a just reason
to limit the legal rights of physicians in
our society.

The one possible defense for the
apparent position described above lies
in Bernard Haring's citation of a distin-
guished Protestant theologian, H. Thie-
licke: "If we speak about the duty of the
doctor to preserve life, then not biolog-
ical life as such is meant but humanlife.
In order to characterize the life of man,
other criteria are needed than those of
the electrocardiograph and the elec-
troencephalograph."3 Of course, the
theologian's first responsibility is to
witness the primary importance of
human vs. merely biological life. That is
the presumed object of the criticism
that has stonewalled needed legislation.
It seems unfortunate that better atten-
tion has not been paid to the obligation
to communicate. The moral theologian
does need to attend to the issues at
hand sufficiently to inform himself of
the actual as well as the apparent matter
before him.

This example is used, not to quarrel
with esteemed colleagues, but to give
local reality to the two major problems

...we are at the threshold of
the great Faustian question-
by our science we shall be as

gods, able once again to
manage the natural world as

God originally intended

facing those who pursue ethical ques-
tions in biotechnology. The first is
control—who is in charge, who is
accountable? When ethical questions
are framed, to whom should they be
addressed? As in the experience of the
Cambridge City Council, local and state
government is hard pressed to purchase
the sophisticated expertise necessary to
assist those who make decisions for the
governed. Many local governments are
forced to depend on pro bono advice
from the same university and commer-
cial personnel who direct or do the very
experimental work in question.

On the Federal level the record is no
more encouraging. The recent very
helpful Presidential Commission has
been terminated, as planned. A review
of the Hastings Center Reports over the
last year provides a grim litany of the
outright abolition or financial strangula-
tion of most governmental and quasi-
governmental units addressing the eth-
ical issues of the biotechnical revolution.

The ethical stress point of the bio-
technical revolution is that we reward
technological innovation, not nurture.
From the classical example of the non-
M.D. salesperson discovered to be doing
orthopedic surgery while a perplexed
surgeon looked on, to the recent facile
criticism of our largest corporation for
spending too much time and money on
unprofitable basic research, we are con-
fronted by a constant blizzard of new

technical data and equipment, and im-
mense pressure to bring a product to
market quickly and profitably, before a
competitor covers it at less expense—
not having had the burden of basic
research and development.

This is not a very encouraging climate
for the enhancement of human vs.
merely biological life. Since we have
little else going for us, we need to make
the communications process work as
well as possible, so that the feedback
process will be positive—so that we can
avoid not knowing what will happen
when we do something. As scientists,
theologians, and lawyers all become
more specialized, we run the consider-
able risk of becoming unable to under-
stand each other or of losing the capa-
bility to use each other's work in-
telligently.

There are some small encouraging
signs. Academic and non-profit special
interest groups are providing quality
continuing education to assist clergy
and other helpers to be more effective
genetic counsellors. The ethical future
of the biotechnical revolution depends
on the rapid dissemination of a new,
complex, and rapidly shifting body of
knowledge and a shift in reward value
to balance the relationship of techno-
logical innovation and nurture in a
more humane fashion.

The biotechnical revolution is invent-
ing the future at a breathless pace. In an
era of growing deregulation, the failure
to ask the right questions in the right
places at the right time will allow the
pressure for the quick hit for the fast
buck to become normative. This could
bring us to a very bleak future. If we are
not careful about control and commun-
ications among business and profes-
sional leaders, we could become the
people to realize J. Robert Oppen-
heimer's stark vision after Trinity: "I am
become death—the destroyer of
worlds". The Judeo-Christian tradition
calls us to something more hopeful and
positive:

. . . this day, . . . I have set before
you life and death, blessing and
curse; therefore choose life, that
you and your descendents may
live. . . (Deuteronomy 31:19b)

1 The Hymnal, 1940. #519, v.3, The Church
Pension Fund, New York.
2B. Haring, Medical Ethics, p. 140, Fides,
Notre Dame, 1973.

140-141.
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Anguished Questions
John Golin

By the mid-1970's, a series of remark-
able advances in the field of molecular
biology had spawned the science of
genetic engineering. Such progress,
however, generated considerable anxiety
among the general public. The graphic
images of deadly bacteria and viruses
created by gene cloning experiments
resulted in several town meetings, pro-
posals for legislation, and the sacrifice
of whole forests to the paper require-
ments of the debate. Citizens in Cam-
bridge, Massachusetts sought to stop
such research at Harvard University. At
Asilomar, a picturesque spot on the
California coast, a group of distinguished
biologists weighed the risks and bene-
fits of continuing experiments with
recombinant DNA

The eventual result of the debate was
that the research went on, but under
numerous rules and restrictions. Now,
nearly ten years later, there seems little
doubt that discoveries in this field have
been beneficial. The production of
insulin, growth hormones, and impor-
tant vaccines rely heavily on biotech-
nology. The tremendous progress in
our understanding of such diseases as
sleeping sickness, hereditary anemias,
cancer, and AIDS might not have been
possible without gene cloning capa-
bilities. Furthermore, there are no indi-
cations that this technology is unsafe.
Today, it is performed in countless
laboratories (including my own) with-
out incident.

It would be easy to remain sanguine
about the use of recombinant DNA
techniques. However, as a science
matures, its applications become broader

and increasingly elaborate. Herein lie
the moral uncertainties.

Recently, the distinguished research
journal Cell1 published a landmark art-
icle on genetic engineering by a group
of scientists at the University of Utah.
The principal investigator, Dr. Mario
Capecchi, is an excellent scientist,
whose studies are always imaginative,
carefully organized, and reproducible.
The experiments described in the paper
entail gene replacement in cultured
cells originally obtained from various
mammals, although they are propagated
in a nutrient media for many genera-
tions outside these organisms.

The Capecchi group grew cell lines
that contained an alteration, or muta-
tion, in one of perhaps 100,000 genes.
(A gene is a segment of DNA carrying
out a cell's arsenal of metabolic activ-
ities.) Using recombinant DNA tech-
nology, the scientists were able to obtain a
non-mutant equivalent of the gene and,
by microinjecting it into cells with a fine
needle, replace the dysfunctional
(mutant) copy. This was successful
about once in a thousand attempts.

While Dr. Capecchi experimented on
isolated cells and not whole organisms,
the implications were certainly dear. It
may one day be possible to employ this
methodology to correct serious human
genetic defects such as sickle cell ane-
mia or Tay Sach's disease. While such a
scenario is certainly exciting and poten-
tially beneficial, it is frightening as well.
Scientists may have to perform such
gene therapy on an egg just after fer-
tilization. This creates a number of
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potential problems. This article can
address just a few.

First, immediately following fertiliz-
ation, there is presently no way to know
whether the embryo even carries the
defective gene needing replacement In
most cases, the odds are 25 per cent that
it does. Since the injection procedure
(or any method used) will undoubtedly
create risks, occasional infection and
trauma will probably occur in what
would otherwise be a normally deve-
loping fetus. Also, the most effective
and convenient technology may require
the use of several fertilized eggs, and the
discard of all but one, which will then be
allowed to gestate. The use and des-
truction of these already fertilized eggs
poses moral problems to some.

Because of the costs of research and
the eventual cost of the procedures,
there may ensue the usual political
pressures to decide which diseases
should be cured first, and who will have
access to those cures. Furthermore,
while the low efficiency rate in Dr.
Capecchi's experiments will probably
improve dramatically, it is unlikely to
reach 100 per cent. As a result mutant
individuals will be born, despite the
very best intentions and interventions.

Or will they? Are families becoming
so dependent on medical miracles, so
intolerant of anything less than perfec-
tion in babies, that they will insist on
aborting those fetuses that genetic engi-
neering has not rendered perfect, or be
psychologically incapable of accepting
and caring for those who slip through
the net? I have met many people who
insist they "could not" handle the trauma
of bearing a Down's Syndrome child,

(Continued on page 36)
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