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Anthrax.  Botulism.  Cholera.  Ebola.  Plague.  The sim-
ilarity between this list of potential biological warfare
agents and a list of contemporary world public health con-
cerns is striking.  Also striking is the limited effort that has
been mounted since the collapse of the Soviet Union in
1991 to redirect the biological-weapons expertise that was
developed in that country during the Cold War period.  The
dual use nature of biotechnology and lingering questions
about the full scope of Soviet biological-weapons activity
have been major causes of concern and reserve in working
with this expert community, but some efforts have begun to
harness this unique talent pool and redirect its work.1  This
article will review some activities that have been initiated
and suggest some future directions that might be pursued.

Reassessing Nonproliferation Priorities
When proliferation experts initially assessed the poten-

tial for “brain drain” of weapons expertise from the former
Soviet Union in the 1991–92 period, the focus was princi-
pally on nuclear weapons.  After all, we were reasonably fa-
miliar — and impressed — with the Soviet nuclear
capability and knew that there, as in the United States, the
end of the Cold War would require a substantial shift of per-
sonnel from military to nonmilitary activity.  The lack of a
robust economy in Russia and other newly-independent
states (NIS) that could support that shift, however, caused
legitimate concern that unemployed or under employed nu-
clear scientists and engineers might be tempted to sell their
highly specialized expertise to potentially proliferant coun-
tries.  No one — including the governments of the nuclear
inheritor states of the former Soviet Union — wanted this
expertise to contribute to future arms races or to exacerbate
regional instability.  The world has witnessed the destruc-
tive force of the atom, and is determined to avoid its use
again as a weapon.  In the 50 years since World War II, that
force has not been used again.2

The same restraint, unfortunately, has not been shown
with other weapons of mass destruction (WMD).  Chemical
agents have been used both in wartime (Iran/Iraq) as well as
in terrorist attacks (Tokyo subway).  Chemical weapons,
however, require a relatively low level of technology to pro-
duce and disperse, posing a real challenge to limiting the
spread of their technologies.

Biological weapons present more complex technical
challenges in terms of developing, producing and

weaponizing biological agents.  In spite of this, recent reve-
lations about Iraq’s BW programme establish that biologi-
cal agents were being developed by that country and that a
considerable research and development effort had been
mounted to develop and tailor biological weapons.  We
have a unique window on Iraq’s biological-weapons pro-
gramme thanks to the work of the UN Special Commission.
However, we do not have similar windows onto other ef-
forts elsewhere to pursue biological-weapons programmes.
The specialized nature of the expertise required to imple-
ment a full biological-weapons programme, the relative
ease of hiding such a programme, and the potential of BW
as an instrument of terrorism argue strongly in favor of tak-
ing steps at least as vigorous as those that have been taken
in the nuclear field to ensure that the spread of BW exper-
tise is limited and the expertise itself.constructively redi-
rected.  The Biological and Toxin Weapons Convention
(BWC) is the primary tool for controlling the proliferation
of biological weapons.  The BWC deals, however, with the
political aspects of proliferation, not the human aspects.3

Experts estimate that the potential lethality of a well
planned and executed BW attack could be nearly as great as
that of a nuclear attack.  This is not a theory anyone ever
wants to see tested.  Although the moral and ethical impera-
tive to prevent the use of nuclear and chemical weapons is
very strong, the horror associated with what biological
agents do to the human body, the almost limitless variations
of potential agents and the limited ability to detect and de-
fend against BW attack inspire those who are committed to
eliminating this weapon from the world’s arsenals to seek
as many ways as possible to ensure that the threat of BW is
never realized.

Emergent infectious diseases underscore the world’s
vulnerability to biological threats.  US travelers are being
advised to receive Hepatitis-A shots for travel to anywhere
outside Canada, Western Europe, Scandinavia, Japan, Aus-
tralia and New Zealand.  We have also seen a serious in-
crease in antibiotic-resistant bacteria, and new viruses
continue to emerge.  The world’s ability to control and/or
eliminate serious public health threats is impressive, but by
no means comprehensive.  We can, for example, identify
the Ebola virus, but do not know what its natural host is and
are, thereby, limited in our ability to control the virus.  An
area of great public health need is the former Soviet Union
where news reports indicate that diphtheria and certain
other infectious diseases are on the rise.  A Russian expert
reported at an April 1995 workshop hosted by the State Re-
search Center for Applied Microbiology at Obolensk that
any comprehensive childhood immunization programme in

* The views expressed are those of the author and do not
represent US policy.
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the Soviet Union effectively stopped in 1985.  Conse-
quently, large portions of the population are at risk.

Creative Engagement of former Soviet BW
Expertise

Should the biological-weapons expertise of the former
Soviet Union be viewed as a proliferation risk that should
be held at arm’s length or as a highly skilled talent pool ca-
pable of making substantial contributions to local, regional,
and world health, and biotechnology advancements?  Argu-
ments can be made in both directions, but part of the solu-
tion to the proliferation issue may lie in finding ways to
harness and redirect the former Soviet biological-weapons
expertise to work that can be integrated into the world sci-
entific community.  This is the approach that was taken
quite successfully with the former Soviet nuclear commu-
nity.  We are unfortunately far less familiar with the Soviet
biological-weapons community.  Unlike Soviet nuclear sci-
entists, some of whom had sat across the negotiating table
from their US interlocutors for decades of nuclear arms re-
duction talks, much less is known about the Soviet biologi-
cal-weapons scientists.  The Soviet BW facilities and
institutes were sequestered both from the international com-
munity and from their civilian biotechnology counterparts.

Communication and Cooperation: Basic
Elements of a New Relationship

A logical initial step is to open channels of communica-
tion and cooperation at the institute level.  This approach
has been initiated in a number of ways.  The broadest US
government effort to date is through the International Sci-
ence and Technology Center (ISTC), an intergovernmental
organization formed initially by the United States, the Euro-
pean Union, Japan and Russia whose objective is to provide
support to former Soviet weapons scientists for civilian
work.4  Through an outreach programme that has included
two symposia organized and hosted by Russian biotechnol-
ogy institutes,5 as well as contacts by the ISTC’s interna-
tional staff, the ISTC has begun to establish some
constructive inroads into the former Soviet BW commu-
nity.  Several cooperative projects have been launched
through the ISTC and others are in various stages of devel-
opment and processing.6  In its initial discussion of funding
collaborative work with BW institutes, the ISTC Governing
Board determined that because of the dual use nature of the
technologies involved, all projects approved through the
ISTC would require an active western partner.  The partner-
ship concept was intended not only to help ensure that the
research was civilian in nature, but to provide linkages into
the international scientific community that could help for-
mer Soviet BW experts explore alternative research areas
into which they could redirect their skills.  The ISTC has
launched a special effort to identify possible commercial
partners for the biotechnology institutes that are attempting
to redirect their activities to the civilian sector.  The
challenges involved in engaging the commercial sector are
explored further below.

Although its focus has more naturally been directed to
the nuclear weapons community, the Department of Energy

(DOE) NIS-Industrial Partnering Program has also
launched some projects involving former Soviet BW insti-
tutes.  A special focus of this programme is using the DOE
multifunctional laboratories to bridge NIS technologies to
US industry.7  These laboratories work with their NIS coun-
terpart institutes to identify and validate technologies that
could be the basis of commercial partnerships with US
companies.

There has also been some support provided for the for-
mer Soviet BW community through the US National Aero-
nautics and Space Administration (NASA).  Through its
Science and Technology Advisory Council, NASA has
funded a range of activities with former Soviet BW insti-
tutes, including specialized work in the biomedicine and
biotechnology fields.8

In addition to government efforts, US universities, re-
search institutes, and corporations also play an important
role in engaging the former Soviet BW community through
a broad range of programmes.

Why We Should Engage
Contacts through the programmes mentioned above

confirm both the grounds for optimism and causes for con-
cern about working with the former Soviet BW community.
Early hopes that some of these institutes would find a natu-
ral and easy marriage with industry in drug or pharmaceuti-
cal production faded quickly as companies made hard, but
necessary, business decisions about the advisability of
using possibly contaminated or otherwise unsuitable facili-
ties.  Equally unsettling was the continuation of aftershocks
from the collapse of the Soviet Union on organizational
structures, ownership, and personnel.

In much of the BW complex, the sheer inertia of the So-
viet supply and support system carried the BW institutes
through the initial period after the breakup of the Soviet
Union.  Budgets were provided, preferential treatment for
scientists at these facilities continued, and salaries were
paid.  In the past several years, as government defence bud-
gets have shrunk, more and more institutes have moved to-
ward self-financing, either by government direction,
necessity, or both.  Finding ways to become self-financing
has presented significant challenges.  An interesting case is
the State Research Institute of Applied Microbiology
(SRIAM) at Obolensk.  Once part of the state-owned bio-
technology conglomerate, Biopreparat, the institute has
now been transferred to the Ministry of Science.  Scientists
at SRIAM conducted advanced research on tularemia and
were involved in other BW research areas.  Located in a rel-
atively isolated area southwest of Moscow, there are few, if
any, alternative careers for these scientists to pursue.  At an
ISTC-sponsored workshop in April 1995, scientists re-
peated a now-common story that they had not been paid for
several months and that many scientists stayed home to
grow food or find other ways to support their families.  To
produce enough income to cover minimal salaries and over-
head, SRIAM now boasts a brewery, an assembly line for
Italian men’s suits, and hopes to open a vodka distillery
soon.  This kind of creative diversification can help main-
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tain a base level of activity at SRIAM, but does little to en-
gage the scientific talent at SRIAM or underwrite their redi-
rection to activities that could be of more direct public
health benefit or commercial potential.  Although many
younger scientists now count among the “internal brain
drain” statistics and have left their scientific careers for
business or other pursuits, significant numbers of scientists,
especially older ones, with weapons expertise find such
change uncomfortable and are committed to pursuing sci-
ence.  These are the individuals who should be of most con-
cern from a proliferation perspective.

Hard Look at Options for Cooperation
It is actually easier in some respects to make the decision

in principle to engage former Soviet BW institutes than it is
to find practical ways to do so.  The institutes are capable of
research and development and/or production, but there are
challenges in both areas.  Unlike the United States, where
expertise that might once have been used to develop BW
has been redirected toward public health through the Cen-
ters for Disease Control, into ensuring safe production of
drugs and pharmaceuticals through the Food and Drug Ad-
ministration, and to research and production in the private
sector, this redirection has not yet started in the former So-
viet Union.

Commercial Partnerships
As mentioned above, commercialization was an early

aspiration for both the former Soviet BW institutes and for
those who wanted to see their activities redirected.  With the
lack of vaccines and basic pharmaceuticals in the former
Soviet Union and the expertise resident in the former BW
facilities, an early assumption often was that vaccine and
pharmaceutical production would be an obvious route to
follow.  Many of the BW institutes believed this as well;
many still do.

The realities are, however, that few, if any, western com-
panies will even consider utilizing buildings that may have
been associated with any kind of BW work for production
aimed at human consumption.  Poor construction standards
and possible contamination raise the cost of reconstruction
and renovation beyond what new structures would cost.
Good manufacturing practices (GMP), as practiced in the
west, are virtually unknown in the former Soviet Union.
Some efforts have been made to share information on pre-
clinical and clinical testing and other aspects of western
production standards.  The audiences at the institutes have
been eager to learn more about GMP, but to apply these
standards to the facilities as they stand would be virtually
impossible.  Although there are pockets of quality among
the institutes, years of neglect, lack of funding, and con-
struction practices that are not up to western standards have
left many institutes bankrupt of any facilities that could be
used for production.  This is not a message that many for-
mer Soviet BW institutes want to hear, but it is a message
they need to learn to accept.

Working with these institutes to perform realistic assess-
ments of their facilities and productive capacity should be a
priority.  In some cases, it may be possible to replace ambi-

tious vaccine production plans with more modest but none-
theless useful activities, such as packaging of western-pro-
duced generic drugs or focusing on agricultural problems.
Giving some priority to developing realistic business plans
and learning the requisite business skills needed to attract
and form commercial partnerships should also be a target
activity.9  The US Department of Commerce Special Amer-
ican Business Internship Training (SABIT) programme has
been successful in bringing managers from scientific insti-
tutes to the US for limited periods during which they have
the opportunity to work in a company and learn business
skills.

Research and development
The world class quality of the scientific staff is the great-

est asset of these institutes.  Their skills in genetics could
feed easily into efforts ranging from the Human Genome
Project to forensics to improved methods of diagnosing and
treating infectious diseases.  One of the roles that western
partners could play in redirecting BW expertise is to sug-
gest technical areas that need further exploration and to en-
courage project work in these areas.  Owing to their
isolation, the former Soviet BW institutes often propose
work that they think will be of interest, drawing only from
their own experience.  The more guidance they are given,
the better the chances are that they will find partners and
funding.  For example, concentrating some research capac-
ity on bioremediation could be a way to address some of the
massive pollution and contamination in the former Soviet
Union, while pursuing a biotechnology area of worldwide
interest and high commercial potential.  Several research
groups already have begun to turn their talents to cancer and
AIDS research.  Developing partnerships and cooperative
research projects with western counterparts involved in
similar research could provide these institutes moral sup-
port at a minimum and could generate some financial sup-
port as well.

When contacts first began between the US and Russian
nuclear weapons laboratories, work was carried out through
relatively small fixed price contracts designed around sim-
ple deliverables.  The tasks related directly to ongoing work
at the US labs and, over time, some of the collaborations
have grown into multiyear, multitask cooperative research,
in which the two sides function as peers.  It took several
years to get to that point and we should be prepared to invest
that kind of time and money to achieve similar results with
the biotechnology community.  One obstacle to this ap-
proach has been the desire of some institutes to propose
only projects at the highest end of the technology range.
Proposing work on genetically-engineered vaccines for dis-
eases when effective conventional vaccines already exist
may provide stimulating research, but is not economically
justifiable.

The ISTC is considering the establishment of a small-
projects programme that would have a simplified proposal
submission and review process.  Such a programme could
be ideal for launching a series of pilot projects across a
group of biotechnology institutes.  Successful projects
could then be graduated to longer term research proposals
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or directly to industry partnerships.  Other funding pro-
grammes, such as the European Commission’s INTAS and
the new US-NIS Civilian Research and Development Foun-
dation (CRDF) would follow suit.

Another possibility would be to link institutes to interna-
tional organizations that require specialized biotechnology
support.  A system similar to the one used by the Interna-
tional Atomic Energy Agency (IAEA) might be considered.
The IAEA is a UN body that must handle highly technical
nuclear issues.  To support the IAEA’s need for technical
support, many laboratories around the world have been des-
ignated as support facilities on which the IAEA may draw.
Perhaps a similar system could be established for the World
Health Organization (WHO) that would allow it to utilize
some of the research capacity in the former Soviet BW fa-
cilities.  When the WHO sent a team to India to certify the
end of the recent plague outbreak, the team was composed
of American and Russian experts.  That this kind of exper-
tise resides in two countries that have substantial experi-
ence in BW is not surprising.

Conclusion
There are significant nonproliferation and scientific

gains that could be made by working constructively with
the former Soviet BW community.  In spite of Ebola and
plague outbreaks and the depiction in the cinema of run-
away viruses, the dangers of biological weapons do not
exist as realities in the minds of much of the world.  Biolog-
ical weapons are the stuff of computer games like “The
Hive”, a game that involves saving the galaxy from a bio-
logical weapon produced by mutant bees.  We should be ex-
pending more effort and investment on preventing the
spread of BW expertise and less on trivializing the effect of
BW through games.

On the optimistic side, many scientists and institutes
from the former Soviet BW community are now involved in
the ISTC and other efforts and are eager to find new direc-
tions for their careers.  The openness with which they share
information about their current economic duress and their
prior work and the extent to which they welcome and seek
western partners for peaceful research are a significant shift
from past patterns of secrecy and isolation.  This is an op-
portunity that should not be missed.

Notes
1. See Zelicoff, Alan, “The Dual-Use Nature of Biotechnology:

Some Examples from Medical Therapeutics”, in Bailey, Kath-
leen C. [ed.] Director’s Series on Proliferation, no. 4, Law-
rence Livermore National Laboratory, 23 May 1994.
Zelicoff’s opening paragraph states the nature of the conun-
drum concisely:  “Biotechnology is dual-use; it can be used for
legitimate and illegitimate purposes.  The knowledge base,
procedures, equipment, medications, and diagnostic kits used
in civil applications can also be used for the manufacture of
illegal drugs or production of biological weapons.  Indeed, the
same fermenters and organisms can be used to produce an an-
imal vaccine or a lethal biological weapons agent”.

2. See Riess, Mitchell, “Bridled Ambition: Why Countries Con-
strain Their Nuclear Capabilities”, Woodrow Wilson Center
Press, 1995.  Reiss explores the history and politics of the nu-

clear programmes of South Africa, Argentina, Brazil, Ukraine,
Belarus, Kazakstan, India, Pakistan, and North Korea, and of-
fers perspectives on why these countries have constrained or
suspended their nuclear weapons programmes.

3. For a description of the BWC and the Trilateral Process, see
Lacey, Edward, “Tackling the Biological Weapons Threat:
The Next Proliferation Challenge”, The Washington Quar-
terly, 17:4, pp. 53–64.

4. Armenia, Georgia, Kirgizstan, Sweden, and Finland subse-
quently acceded to the ISTC.  As of 1 September 1995, 157
projects supporting more than 9,500 scientists and engineers
had been approved by the ISTC Board representing $70 mil-
lion in support.

5. The ISTC symposia were designed to review and improve
project proposals that had been submitted by the hosting insti-
tutes.  Both symposia were sponsored and funded by the ISTC
headquartered in Moscow.  The Symposium on Development
of Vaccines for Viral Infections was hosted by the State Re-
search Center of Virology and Biotechnology “VECTOR”,
12–14 December 1994; the International Symposium on De-
velopment of Vaccines against Bacterial Infections: Preclini-
cal and Clinical Trials was hosted by the Research Center for
Applied Microbiology, Obolensk, 3–6 April 1995.  The latter
symposium was also attended by representatives of other Rus-
sian biotechnology institutes as well as officials from the Rus-
sian Institute for Standardization and Control of Medical
Biological Preparations.  Papers from both symposia are avail-
able from the ISTC Secretariat:  Ulitsa Luganskaya, 9, P.O.
Box 25, 15516 Moscow, Russian Federation; fax:
++7.095.321.47.44; or from the author, c/o US Department of
State, PM/RNP, Room 1480, Washington, D.C. 20520; fax:
++1.202.736.7696; e-mail:  AnnieMH@aol.com.

6. Projects approved through June 1995 include:  #91, Design of
Recombinant Protein-Peptide Immunomodulators using New
Basic Molecular Biology, Institute of Immunology State Con-
cern Biopreparation; #119, Development of Biotechnology
Techniques for Elimination of Environmental Oil Pollutions,
State Research Institute of Applied Microbiology; #132, Or-
ganization of Production of Inactivated Vaccine against Hep-
atitis-A, Institute of Molecular Biology of the Scientific
Production Association (NPO) VECTOR; #133, Elaboration
of Production Technology of Live Measles Vaccine for per os
Administration, NPO VECTOR.

7. The ten laboratories that are represented on the NIS-IPP Inter-
laboratory Board are:  Argonne National Laboratory,
Brookhaven National Laboratory, Idaho National Engineering
Laboratory, Lawrence Berkeley National Laboratory, Law-
rence Livermore National Laboratory, Los Alamos National
Laboratory, National Renewable Energy Laboratory, Oak
Ridge National Laboratory, Pacific Northwest Laboratory,
and Sandia National Laboratories.  The NIS-IPP works
closely with the US Industry Coalition, a consortium of busi-
ness and universities with interest in developing business part-
nerships in the former Soviet Union.

8. Institutes funded include NPO VECTOR, the State Institute
for Applied Microbiology, and the Institute for Ultra Pure
Biopreparations.

9. The US Embassy in Moscow provides useful insight into the
difficulties faced by a defence facility faced with the transition
from a defence economy to a consumer economy.  In an un-
classified analysis of defence conversion, the Embassy cites
the main reasons for failure to make the transition from mili-
tary to civilian as: lack of management experience; limited or
inaccessible capital; high cost and risk of proposed projects;
ministerial resistance to access to facilities; the defence
facility’s resistance to change.
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