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INTERNATIONAL BIOSAFETY GUIDELINES AND CODE
OF CONDUCT FOR THE RELEASE OF GENETICALLY

ENGINEERED MICROORGANISMS AND PLANTS

Introduction

Biolccbnology-bascd industrics are less encrgyinten-
sive and environmentally fricndly. The rapid advan-
ces in biotechnology and genctic eingineering have
already resulted in a number of products of high com-
mercial value in the ficlds of health care, agriculture and
cavironment. The realization cf the potential of these
frontier technologies often entails production and
relcase of GMOs into the cnvironment. Several releases
have already taken place in industrialized countries.
With the increasing application of these novel tech-
nologics in industrialized nations and the prospective
high demand for their application in developing
countrics, safety issues relating to them have come to
the forefront and are receiving particular attention in
rccent years.

As part of the Informal Working Group (IWG com-
prising UNIDO, The United Nations Environment
Programme (UNEP), the World Health Organisation
(WHO) and the Food and Agriculturc Organization of
the United Nations (FAQ), UNIDO has been inter-
ested in cvolving biosafety guidelines and preparation
of an international voluntary code of conduct on en-
vironmentally sound management and application of
biotechnology. In that context it was timely that ap-
propriatc funding could bc abtained through the
Swedish Industrial Development Fund assistance. The
project objective was therefore to provide the basis of
uniform standards in risk asscssment methodology and
risk management and thus facilitate the acceptance, at
the international level, of a code of conduct for the
releasc of engincered microorganisms and plants to the
environment. The outputs envisaged on the project arc
to evolve a set of documents consisting of:

1. A report on the harmonization of existing national
biosafcty guidclines into a minimally acceptable sct of
global biozafcty guidclines;

2. A UNIDO position paper on 4 code of conduct
for the release of genctically modificd organisms and
plants to the eavironment;

3. Terms of referenee of an advisory group for refer-
ral purposea for countrics without rclevant safcty

guidcelines;

4. A manual revicwing all aspects of biosafety, in-
cluding a comparative analysis of existing guidclines.
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Achievements

To achicve the outputs enumerated above, UNIDO
organized an Expert Group Meeting in March 1991
consisting of scientific experts from developing and
developed countries. The group prepared a draft code
of conduct on the release of GMOs into the environ-
ment, along with a recommendation for the estab-
lishment of a biosafety information network and
advisory service (BINAS). BINAS is essentially in-
tended to serve as a referral mechanism to advise
developing countries that do not have guidelines on
biosafety matters. The draft was further examined by
another group of experts with a greater representation
from developing counries at a meeting convencd in July
1991 at the International Centre for Genetic Engineer-
ing and Biotechnology (ICGEB) at Trieste (Italy). The
final draft that emerged from this meeting was endorsed
by the Informal Working Group (IWG) on Biosafety
comprising UNIDO, UNEP, WHO and FAO.

The governments of member countries of UNIDO
were kept informed at cach stage of the code of
conduct’s development. To begin with, UNIDQ in-
formed the governments of its intention to develop
harmonized guidelines and a code on the release of
genetically modificd organisms into the environment,
with a notc on the schedule of work of the project.
Information and documentation on existing national
regulations were sought from them on the subiect. Sub-
sequently, after the March 1991 meeting of the experts,
a preliminary draft of a possible voluntary code of
conduct was circulated to governments for information
and comments. Finally, at the end of the Tricste meeting
in July 1991, the code in its final form was brought to
the attention of the member countrics.

Basically, the code attempted to harmonize cxisting
guidclincs, capturing thc minimum comm :nly ac-
ccepted principles into an intcrnational framework in
the form of a code of conduct for the releasce of geneti-
cally modificd organisms. The code stipulates gencral
principles, the obligations of governments, the
proposcr and the rescarcher intending to relcasc the
GMOs. The guidclines expressed in the code are meant
to be uscr fricndly and aimed at promotir - the process
of biotechnology progress. These can be modificd or
extended to suit specific situations, if the countrics so
desire.

The need for the code is cvident. A few developed
conntries have alrcady formulated special regulations
on the relcase of organisms into the cnvironment. How-
ever, there is a startling lacunac in this arca in many
countrics, as is cvident in a recent survey conducted by

/




-

UNIDOQ. The Preparatory Committee for the ICGEB
requested UNIDO to collect existing information on
biosafety guidelincs in its member countries. Accord-
ingly UNIDO prepared a set of 24 questions relating to
regulations, guidelincs and the need for an advisory
referral system on biosafety and submitted the ques-
tionnaire to member countries. The feedback received
revealed that most countries have no biosafety commit-
tees, regulatory requirements or approval bodies. It is
of interest to note in this connection that even many
industrialized nations have yet to develop guideiines on
biotechnology safety. There is therefore a pressing need
to formulate biosafety guideiines, risk asscssment and a
code of conduct for the release of organsims into the
environment. It scems necessary to have international
cooperaltion in forming a basic set of guidelines that
countrics can make use of in order to avail the advances
in frontier technologies to their benefit. These
guidclines will:

@ serve to promoic R&D and environmental ap-
plications of GMOs

e provide guidance to national authorities to take
quick decisions on proposals for introduction

¢ help industry to commercialize GMO-based
products
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@ bring transparency and avoid trade barricrs
e facilitate consumer confidence and acceptance.

It is hoped that the biosafety guidelines and the code
of conduct will contribute towards the above objectives.

The code has been brought to the attention of
various fora, such as the third Preparatory Committee
mecting of UNCED, the 17th Preparatory Committee
meeting of the ICGEB, UNEP's Biodiversity Conven-
tion, the Intergovernmental Mecting on Ecologically
Sustainabic Development and the Pan-African Mini-
sterial Symposium or Biotcchnology and elicited
favourable response from a number of quarters.

The salient paragraphs of the code have been an-
notated and brought to the attention of developed and
developing countries through the permanent missions
of UNIDO and the ICGEB mcmber countries and is
reproduced hereunder for a wider dissemuzation. The
figures in boldface refer to the annotations, which are
contained in the Appendix immediately following the
code and its Annex.

An educational manual on biotechnology safety will
be published by the end of 1992.

e ————————————————————————
VOLUNTARY CODE OF CONDUCT FOR THE RELEASE OF

ORGANISMS INTO THE ENVIRONMENT (1)

L I.PREAMBLE ]

Genctically modified microorganisms, plants and
imals offer new technological possibilities to im-
prove quality and production. Improved crops and food
products, drugs and health care products, vaccines,
feeds, industrial chemicals and products, new diagnos-
tic agents and environmental agents are being
developed via new biotechnological processes.
Throughout the centuries, traditional breeding
programmes have produced new and improved
varictics and brought products to markets. The
products of biotechnology can be considered to be part
of this continuum.(2)

The advent of ncw molecular and cellular techni-

ques of genetic modification bas led to the continu-
ing emergence of the products (including organisms) of
biotechnology that promise substantial beaefits and
improvements to the quality of life. These techniques
are available now, but to be safely and effectively used
they must be applicd according to a number of prin-
ciples, such as those described below, and with the
support of an international biosafety information net-
work and advisory service.(3)

C The proposed document contains all the clements
of a code of conduct for the release of genetically
modified organisms (GMOs) into the environment. It
aims to set forth the minimum acceptable components
necessary for international cooperation. While not call-
ing for a ckange in national regulatory provisions, it is
intended as a general moc.el that could be adopted in
countries having no regulations at present. Aiming to
draw on existing expericnce rather than to frame new
pninciples, it contains a list of selected reference docu-
ments in an annex.(4)

D Since newly introduced organisms have the poten-
tial for transfrontier impacts, there is a need to
develop an international code of conduct/practice and
establish a general framework and guidelines that will
ensure their safety in research, development, produc-
tion, trade and use. This would facilitate safe applica-
tions of biotechnology in an orderly manner. Alongside
high expectations from the application of biotechnol-
ogy, questions regarding public health and environmen-
tal safety, development and use nced to be
addressed.(5)

E Of particular relevance to international coopera-
tion . the introduction of organisms to the cnviron-
ment. Itis anticipated that the code will provide help to
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governments in developing their own regulatory in-
frastructure and in establishing standards for the safe
development, manufacture, use and release of GMOs
to the cnvironment, or in obtaining appropriate advice
and support in those cascs where a country recognises
the need for improvement in its review, national assess-
ment or decision making structures. The principles
outlined in this document deal primarily with GMOs.
They may not always provide an adequate framework
to assess the risks poscd by the introduction of other
organisms, such as organisms not indigenous to the
introduction site. Therefore there is aneed for a similar
effort to develop principles and codes of practice to
deal with this category of introductions.(6)

Furthermore, the document is not intended to deal
with issues related to the contained industrial applica-
tion of GMOs. Whereas there is a substantial body of
knowlcdge regarding contained uses of microor-
ganisms, there is still the need to further address safety
considerations that pertain to industrial uses of
pathogenic organisms, to internationalize the prin-
ciples underlying safety and to develop codes of con-
duct to deal with this category of applications.(7)

F To ensure the safe management of biotechnology
including rescarch, development, use and as-
sociated environmental introductions of GMOs, mem-
ber countries need:

@ appropriale scientific and technical expertise;

e national assessment and decision making struc-
ture(s),

e specific scientific advisory bodies;

e mechanisms to gather information on local
agronomic and

e environmental conditions;

@ systems for the provision of information to, and
cducation of the public.

G (a) To respond to these needs, a number of ap-
proaches are available to member countries. In this
regard, virtually all countries have quarantine proce-
dures of similar mechanisms for managing the import
of new plants, animals or microorganisms. An adapta-
tion of these mechanisms through specific organism-re-
lated scientific advisory bodies could provide a means
of handling new biotechnology products. In addition,
such procedures could be extended to include the
review of new domestically produced GMOs.

(b) Governments may in other cases require assis-
tance in the form of information or advice in order to
make a proper scientific assessment. Even where a
researcher supplies full documentation, cxpert advice
may be necded to enable an adequate asscssment to be
madc.
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(c) In the simplest case, support to access existing
information may be all that is nceded to assist the
product assessment. Beyond this, there will be a wide
range of nceds.

(d) For some countrics, the only need will be for
expert advice to help in the assessment of a particular
project or product. Other countrics may wish to draw
on external sources to provide all che skills needed to
form a national review or risk assessment body; and yet
other countries may request a full risk assessment team
from another country, regional grouping or internation-
al body. Such advice could be provided through an
external service, which should also encourage the
development of international expertise by inviting
qualified local scientists to participate in the review
process.

(e) No matter which option is selected by a country,
it is necessary to build confidence in the system estab-
lished and the results obtained.

H The United Nations (UN) is an obvious system
through which to coordinate a worldwide effort to
ensure that all such work is preceded by an appropriate
assessment of risks. The subject receives continuous
attention in the various UN agencies and more specifi-
cally from the Informal UNIDO/UNEP/WHO/FAO
Working Group on Biotechnology Safety.(8)

L il. CODE OF CONDUCT ]

A. Purpose and Objectives
1. The objective of the Code is to:

(a) outline the general principles governing stand-
ards of practice for all parties involved in the introduc-
tion of organisms or their products/metabolites to the
cavironment. Some sections of the Code may also be
applicable to other phases of research and develop-
ment;(9)

(b) encourage and assist the establishment of ap-
propriate national regulatory frameworks, particularly
where no adequate infrastructure presently exists;

(c) ensure that appropriate national authorities and
institutions, distributors and users are informed or have
access to information, thereby facilitating the safe use
and handling of biotechnology products;

(d) encourage international governmental and non-
governmental institutions, including funding organiza-
tions that provide incentives for the use of new
biotechnology for development purposes, to require
researchers or producers to follow the principles set out
in this document;

(e) stimulate the development of mechanisms for
cooperation and consultation between governments to
ensure safe research, development, use, including cn-
vironmental application, compliance with international
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transport laws, and movement in commerce of the
products of biotechnology;

(f) assist countrics to ensure the safety of research,
development, use and introduction by providing
mechanisms to obtain consultation and advice as
nceded;

(g) stimulate the development of mechanisms for
obtaining and disseminating information in a timely and
cfficient manner.

2. The document addresses the shared responsibility
of many sectors of society, including individual govern-
ments, regional, supranational and international or-
ganizations, scientific researchers, institutions and
socieclies, trade associations, industry, including
manufacturers, formulators and distributors, users, and
non-governmental organizations, such as environmen-
tal groups, consumers and trade unions, and funding
institutions.

3. The document is designed to help industries, or-
ganizations and scientists seeking to facilitate, develop
and apply biotechnology for social and economic im-
provement to be aware that their judgements and ac-
tions involving GMOs, if taken with adequate review
and notification, will ensure public health and environ-
mental safety and thereby promote and not jeopardize
the long-tcrm development of the technology.(10)

4. The document cmphasizes the need and respon-
sibility of all national authorities and other parties in-
volved to ensure that the public is well informed.

5. 1t is intended that the Code will be broad-based,
sufficicntly comprchensive and transparent so that it
will be widcly acceptabdle. It should be sufficiently
flexible to allow evolution over time to accommodate
new advanccs, cxpertise and requirements. In addition
to the cxisting general regulations for agricultural and
pharmaccutical products, experience will also
demonstrate whether there is a need for amendments
to the regulatory approach specifically aimed at
biotechnology products.

B. Scope

1. The scope of this document covers GMOs at all
stages of rescarch, development, use and disposal,
while focusing on release to the environment. It covers,
but is not limited to, genctically modified plants,
animals (including, for example, insccts, molluscs and
fish), and microorganisms and their products and by-
products.

2. The document is addressed to all those re-
scarching, developing, regulating or using the products
of biotcchnology in all countries.

3. This covers safety issucs regarding public health
and the cnvironment.

C. The Code
1. General Principles

(a) Regulatory oversight and risk assessment should
focus on the characteristics of the product rather than
the molecular or cellular techaiques used io produce it.
While knowledge of the techniques is useful as it relates
to properties conferred to the GMO, it is the GMO or
related product to which humans, animals and the en-
vironment are exposed.(11)

(b) A primary rescarch goal should be to work with
well-characterized nucleic acid sequences and to know
to the extent feasible all sequences transferred to the
modified organisms to be released to the environment.

(c) The level of potential risk identified based on the
biological properties of the modified organisms and its
receiving environment will determine the type and
detail of the information required from the re-
searcher/proposer.

(d) The safety precautions and monitoring proce-
dures specified should be appropriate to the level of
assessed nisk.(12)

(e) National authorities, industry and rescarchers
have aresponsibility to disclose or make available safety
information to the public. Acceptance of biotechnology
products will be enhanced if the information is dis-
closed and made available to the public, especially the
community where the test will occur. Therc is a need
for openness in this process.(13)

(f) Unexpected or adverse public health or eaviron-
mental impacts related to the release of a GMO) should
be reported to the appropriate national and intcrna-
tional authorities.

(g) Key aspects of risk asscssment should include the
biolog; -al and reproductive propertics of the organism,
the characteristics imparted by the genetic modification
and the relevant attributes of the sitc wherc the or-
ganism is to be uscd.

(h) Risk asscssment/cvaluation must be based on
sound scicntific principles, requiring participation of
experts from appropriatc disciplines.(14)

(i) Evaluations of risk should be conducted at cach
step of development from the rescarch faboratory to
small-scalc and large-scale relcasc for production and
testing, and finally to commercial usc. Evaluations at
cach stagz should be built on those madc at prior stages,
and necd not always be conducted de novo.

(§) The systems developed for review of proposal
applications must remain flexible and capablc of being
adaptca in accordance with the latest scicatific infor-
mation,
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(k) While national authoritics have primary respoa-
sibility for ensuring review and making decisions con-
cerning biotechnology activities carricd out within their
countrics, rcgional cooperation will be desirable and
sometimes essential.

(1) Information on anticipated consequences, which
may cxtend beyond the country immediately involved,
will need to be provided. In this case formal notification
and relevant informatior should be provided to the
country or countries which may be affected.

2. Actions and Responsibilities for Governments

(a) Fvery member country should designate a na-
tional authority, or authoritics, to be responsible for
handling enquiries and proposals, i.c., all contacts con-
cerning the use and introductions of GMOs. More than
one authority may be appropriate to cover specific
areas of usc of biotechnology; for example, phar-
maceuticals, foods, agriculture and pesticides.(15)

(b) As a starting point in implementing this code
countries should examine their existing mechanisms for
review and risk assessment to determine if thev are
suitable for ensuring the safe use of GMOs, both for
human health and the environment.(16)

(c) Risk assessment and scientific reviews should be
carried out by scientifically competent bodies inde-
pendent of the researcher/proposer. Competent review
bodies should be established on a national basis by the
designated authority or authorities. Since risk assess-
ment requires high level, multidisciplinary scientific
competence, it may be necessary to call on expertise
from outside the country. Nonetheless, decisions
regarding the safety of GMOs are the responsibility of
the country involved.

(d) Case-by-case evaluation should be the rule un-
less sufficient experience and an adequate body of
knowledge is gathered to allow classifications and
generalizations based on experience and conclusions
regarding the behaviour of GMOs.(17)

(¢) The national authority or authoritics should es-
tablish mechanisms to facilitate the collection, storage
and dissemination of data on local conditions, such as
agronomic and environmental data.

(f) The national autbority or authorities should en-
surc that for each proposed usc or release there is
appropriate compliance with the safety conditions set
down as a result of the risk assessment. This should
include any appropriate control or mitigation proce-
dures as well as procedures for termination of the ex-
periment and waste disposal.

(g) The national authority or authorities should en-
sure that the researcher/proposer bas suitable menitor-
ing protocols in place. In addition, the national
authority may wish to undertake additional monitoring
of the GMO, the site or the surrounding environment
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beyond that which is necessary as part of the experimen-
tal protocol.

(h) While ensuring maximum disciosure of informa-
tion nccessary for risk assessment and safety, the recog-
nition of, and respect for, confidential business
information is essential.

(i) When an introduction of an organism is planncd,
the national authority or authorities should ensure that
the local community is informed prior to the release. In
addition, the national authority or authorities in col-
Iaboration with its (their) scientific advisory bodies and
the rescarcher/proposer should provide appropriate
cducational material.

(j) The national authority or authorities should en-
sure public access to information on which decisions
regarding the use or release of organisms are taken.

(k) Memxber countries should establish mechanisms
for exchanging information with other interested

countries, particularly those in their geographic region.

(I) The designated authority or authoritics should
also be responsible for ensuring that the principles set
out in this document are being implemented. As a
confidence building procedure, countries may wish to
seck outside review of their implementation of the prin-
ciples set out in this document.

(m) When informed about an unexpected or adverse
public health or environmental impact rclated to the
release of a GMO, the national authority or authorities
should report relevant information to the appropriate
international organizations.(18)

3. Responsibilities of the Researcher/Proposer

(a) Researchers should take into account for en-
vironmental introduction of GMOs:

o the characteristics of the organism(s) used, in-
cluding theintroduced gene, genetic materials
and gene products;

® the characteristics of the site and the susrroun-
dingenvironment;

® appropriate conditions of the release, including
confinement, control, mitigation, termination
and disposal! procedures as required.

(b) The researcher/proposer has the responsibility
for conducting cvaluations of potential risks at ap-
propriate stages of rescarch and development of an
organism prior to its formal review or assessment.

(c) Records should be kept and securely maintained
on all activitics involving GMQs. Documentation
should include the description and location of each
activity, protocols for carrying them out, the results,
monitoring data and any other pertinent information.
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(d) The researcher/proposer should notify or obtain
approval from the responsible national authority or
authorities prior to the coaduct of an activity involving
the release of a GMO.

(c) If an unexpected or adverse public health or
environmenta! impact occurs related to the release of a
GMO the researcher/proposer should notify and pro-
vide relevant information to the appropriate national
authority or authoritics.

(f) The rescarcher/proposer should disclose all
relevant information to the responsible national
authority or authoritics. Details of specific approvals
and refusals of all trials and applications, including
those in other countries, granted or denied, should be
included in any new application.(19)

(g) When a country docs not yet have a designated
national authority or a suitable scientific review body,
the rescarcher/proposer has an obligation to inform the
government authoritics in the arcas having the closest
sorresponding responsibilitics, for example, health
ministries for pharmaccutical applications and agricul-
ture ministries for crops and livestock. The re-
searcher/proposer should suggest alternative review
mechanisms to enable the government involved to ob-
tain access to competent and independent scientists
able to provide unbiased and scientifically sound risk
asscssment. In this case the risk assessment effort
should include consultation with the appropriate inter-
national organizations.

A recommendation for a mechanism to this effect in
the form of establishment of an international biosafety
information network and advisory service is set out in
the Annex below. Once this service or an equivalent
international mechanism is in place, the re-
searcher/proposer should, in consultation with the
government involved, contact the service for ap-
propriate advice.

D. Existing Regulatory Provisions and
Guidelines

To facilitate international cooperation in biosafety
and to help countries that do not have regulatory
mechanisms, a list of a number of documents reflecting
cxisting approaches is given in the Appendix.

L ANNEX ]

RECOMMENDATION TO ESTABLISH
AN INTERNATIONAL BIOSAFETY IN-
FORMATION NETWORK AND AD-
VISORY SERVICE

Rccognizing that an international mechanism is
nceded in the field of biosafcty for advice to countrics
that may require it, it is proposed that the UN system
shall establish an intcrnational biosafety information
network and advisory service. This will handle requests
for advice and questions about the assessment of
proposals as rapidly as possiblc and also arrange for
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appropriate help. Such a service will be of particular
help 10 developing countries. An important area of its
activitics will be concerned with the release of or-
ganisms into the environment.

A. Role of the Service

1. The service shall, on request, provide advice to
assist in working towards the setting up of a designated
national authority/authoritics, in cach country to pro-
vide a nationai point of contact. All contact shall be
through, or at least with the knowledge of, such
authority/authorities. The service may also help
countries on request to ensure that they have the means
to conduct assessments. The national
authority/authorities will make requests for whatever
assistance is desired. [n some cases, the national
authority/authorities may wish to request assistance
directly from certain experts or from another country
or group of countries; when this is the case, the service
will play a coordinating and facilitating role. It will be
responsible for ensuring that products or projects are
assessed and that its decisions based on these assess-
ments, and any others, are eaforced.(20)

2. The service shall have access to sufficicnt multi-
disciplinary expertise to be accepted as competeat to
share information with national and international ad-
visory and/or regulatory bodies. It shall have sufficient
links with national authority/authorities and scientific
advisory bodies. It shall gather information on what
projects have been or are being assessed worldwide.
Where possible, it should attempt to compile informa-
tion on the assessment procedures used and the con-
trols of experimental conditions imposed. Such
information shall be made widely available in order to
facilitate future assessments at the national, regional or
international levels.(21)

3. The service shall provide assistance to national
authority/authorities on request to facilitate the im-
plementation of the principles sct out in this document.

4, Asrequested, advice and technical assistance shall
be provided on monitoring the environmental impacts
associated with the use of organisms,

5. The primary function of the advisory scrvice is to
provide assistance to asscss hcalth and cnvironmental
safety of a proposcd application. It is not to provide an
assessment of need, cost cffectivencss, or of
risk/benefit.

6. The scrvice shall take into account developments
in ncw asscssment methods or approachces, as well as
the work of national, regional and intcrnational or-
ganizations aimed at harmonization.

B. Organization of the Service

1. A scientific steering commitiee. The function of the
stecring committee will be to facilitatc access to the
latest scientific and technological knowledge in the
rclevant ficlds. It will also provide overall guidance to
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the service. It should be made up of a panel of recog-
nized scientists selected to represent appropriate dis-
ciplines and regional perspectives.

2. A small technical/administrative secretariat. It will
be responsible for the day-to-day operation of the ser-
vice. Its dutics will include the servicing of the steering
committee, liaising with different authorities, collecting
and distributing relevant information, and with the ad-
vice of the stecring committee, setting up ad hoc panels
of experts as needed.

3. UNIDO should take the lead, in consultation with
the Informal UNIDO/UNEP/WHO/FAO Working
Group and other intcrnational organizations, in setting
up an intcrnational biosafety information network and
advisory service.

4. As a starting point, the service should conduct an
international survey to identify existing expertise in the
various scicntific disciplines required for the safety as-
scssment of biotechnology use. At a minimum, this
should result in the development of an international
directory of experts with names, areas of expertise,
telephone and telefax numbers.

5. Sufficient funding will be necessary to enable the
service to carry out these duties. Expenditures will
include thosc associated with meetings of the scieatific
stecring commitiec, the salaries and operational expen-
ditures for the sccretariat, and travel-related expend:-
ture for cxperts.

[ APPENDIX ]

AVAILABLE LIST OF AUTHORITATIVE
STATUTES AND GUIDELINES

The following information has been compiled by the
Informal UNIDO/UNEP/WHO/FAO Working Group
to facilitate dissemination of information regarding in-
ternational legislation in biosafety. The information on
applicable statutcs and guidclines has been provided by
national and international regulatory authoritics and is
therefore illustrative and not comprehensive. It has
been reproduced without formal editing.

The fist will be expandced as additional information
is received and its contents will be regularly updated to
keep pace with cvolving international and national
biosafety legislation.

Guidelines, Recommendations and Rules
on Genetic Engineering

Australia: Genetic Engineering

o (Guidclines for the preparation and presentation
of applications for general marketing of
monoclonal antibodics for usc in humans, May
1988,
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Procedures for the assessment of the planned
release of recombinant DNA organisms, May
1987.

Guidclines for small-scale genetic manipulation
work, 1989.

Guidelines for large-scale work with genetically
manipulated organisms, 1990.

Guidelines for the preparation and presentation
of applications for gencral marketing of
monoclonal antibodies for use in humans, May
1988; Australian Drug Evaluation Committee,
Department of Community Services and
Health, GPO Box 9848, Canberra, ACT 2601.

Australian Code of Good Manufacturing Prac-

tice for Therapcutic Goods — Medicinal
Products, draft of January 1990; Therapeutic
Goods Administration, Department of Com-
munity Services and Health, P.O. Box 100,
Woden, ACT 2606.

NDF four guidelines for preparing applications
for the general marketing or clinical investiga-
tional use of a therapcutic substance;
Therapeutic Goods Administration, Depart-
ment of Community Services and Health, P.O.
Box 100, Woden, ACT 2606.

Code of Good Manufacturing Practice for
Therapeutic Goods, May 1983; National
Biological Standards Laboratory, P.O. Box 462,
Canberra. ACT 2601.

Australian Code of Practice for the Care and
Use of Animals for Scientific Purposes (1990);
National Health and Medical Research Or-
ganisation and Australian Agricultural Council,
Australian Government Publishing Service,
Canberra, ISBN (-644-03737-7.

The NH and MRC statement on human ex-
perimentation and supplementary notcs, 1987;
National Health and Mecdical Rescarch Coun-
cil, Department of Community Services and
Hcalth, Canberra, ACT 2601.

Ethical Aspects of Research on Human Gene
Therapy. Report to the NH and MRC by the
Mcdical Ethics Committec, 1987; National
Hcalth and Mcdical Research Council, Com-
monwcalth of Australia, ISBN 0-644-06623-7.

Laboratory Biosafcty Guidclincs, September
1986; AIDS Task Force, P.0. Box 100, Wodcn,
ACT 2606, ISBN 0-644-05315-1.

Infection Control Guidelines — Acquirced Im-
munc Dcficiency Syndrome (AIDS) and Re-
lated Conditions; AIDS Task Force, P.0). Box
100, Wodcen, ACT 2606, Commonwealth of
Australia, 1988, ISBN ()-644-005021.7,
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Requirements for Clearance of Agricultural
and Veterinary Drugs — Regulatory Coatrol of
Veterinary Drugs, document PB 2374A, 1983;
Department of Primary Industry, Pesticides
Scction, Australian Government Publishing
Service, Canberra.

Australian Standard 2243: Safety in
Laboratories:

Part 1, 1982 — General

Part 3, 1985 — Microbiology; plus 1990 appen-
dix

Australian Standard 2252: Biological Safety
Cabinets:

Part 1, 1981 — Biological Safety Cabinets (dass
1))

Part 2, 1985 — Laminar Flow Biological Safety
Cabinets (class 1) for Personnel and Product
Protection, ISBN 0-7262-3627-6.

Australian Standard 2647- "Biological Safety
Cabinets: Installation and Use”, 1983.

Australian Standard 1095: Microbiological
Mecthods for the Dairy Industry.

Australian Standard 1132-1973: Mcthods for
Testing of Air Filters for Use in Air Condition-
ing and General Ventilation, ISBN 0-7262-0095-
6.

Australian Standard 1386-1989: Cleanrooms
and Clean Workstations, ISBN 0-7262-5689-7;
5691-9; 5692-7; 5693-5, 5694-3; 5695-1.

Australian Standard 1766: Mcthods for the
Micro-biological Examination of Food.

Australian Standard 1807-1989: Cleanrooms,
Workstations and Safety Cabisets — Methods
of Testing.

Australian Standard 2013-1989: Cleanroom
Garments, ISBN 0-7262-5686-2 and 5687-0.

Information available from:

Secretary

Genetic Manipulation Advisory Committee
Department of Administrative Services
P.0.Box 2183

Canberra, ACT 2601

Austria

e NIH Guidclines transiated and adapted for

Austria.

Act on Contained Use and Deliberate Release
of Genetically Modified Organisms into the En-
vironment (first draft April 1991).

Belgium: Applied and Existing Regulativasin

Waste Regulation, Decree of 5.7.1985
(BS.14.12.1985)

Waste Water Regulation, Decree of 263.1971
(BS.15.197)

Air Regulation under Law of 28.12.1964
(B.S.14.1.1965)(controlled by the National

Health Authority)

Royal Regulation of 6 June 1960 on the Produc-
tion, Distribution and Marketing of Drugs and
their application, inclusive of all Additional
Regulation until Scptember 1988

Regulaiion concerning plants at risk (Etablisse-
ment incommodes, dangercux, insalubres)

Regional building regulations (also regulate
waste water problems) (Code walleon
d’urbanisme et d’amenagement du toirie)

Construction regulations for construction com-
panies in Brussels, 3000 pages volume (Union
des entreprises de Bruxelles)

Regulation for the protection of workers
(Réglement général pour la protection du
travail)

General regulations concerning chemical
plants, drugs group (Fédération des Industries
Chimiques, Groupement Médicament)

Brazil

Biosafety Guidelines for the National Programme of
Science and Technological Devclopmenrt
(PADCT/Biotechnology). The programme is financed
by an agreement tetween the Brazilian Government
and the World Bank.

Canada: Generai Guidance Documents

Guidelines for the Registration of Genetically
Modified Micro-organisms (GMMs), in
preparation for 1991. Agriculture Canada

Guidelines for the Registration of Naturally Oc-
curring Micro-organisms (NOMs), 1990.
Agriculture Canada

Requirements for Field Trials of Naturally Oc-
curring Microbial Pesi Control Agents, 1990.
Agricuiture Canada

Guidelines for Ficld Trials of Genetically
Modified Micro-organisms, Registration of
Microbial Pesticides and Pest Control Agents,
in preparation for 1991,
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e Guidclines for the Handling of Recombinant
DNA Molecules and Animal Viruses and Celis.
McdicalRescarch Council of Canada, 1989

e Guidelines for the Production and Testing of
New Drugs and Biologicals Produced by
Recombinant DNA Technology. Health and
Welfare, 1990

e Guidclines for the Regulation of Vetcrinary
Biologics produced by Biotcchnology

e Rcgulation of Plant Biotechnology, Part 2: En-
vironmental release of genetically altered plant
matcrial

Applied and Existing Regulations ia Connection
with Genetic Engineering

e Hecalth of Animals Act and Regulations
@ Fertilizer Act and Regulations
@ Pest Control Products Act and Regulations

e Guidclines for the Registration of Microbial
Pesticides

e Fceds Act and Regulations
e Sccds Act and Regulations

® Canadian Environmental and Protcction Act
and Regulations

e Environmental Contaminants Act and Regula-
tions

e Food and Drugs Act and Regulations
e Havardous Products Act and Regulations
China

The Institute of Genetics and the Chinese Academy
of Agricultural Scicnces have advised that no guidclines
have been established for surveillance of GMOs, as this
ficld has as yet undergonc little development in China.
Howcver, a quarantine system is operated by the
Animal Drug Administrative Division of the Burcau of
Animal Husbandry, Ministry of Agriculturc in Beijing,
which also handlcs the registration of veterinary
products. Pharmaccuticals are registered by the State
Pharmaccuticals Administration of China, also in Beij-
ing. The Ministry of Labour administcrs laws relating
1o health and safcty at work that would apply to the
fabrication of biotcchnology products. Patent protce-
tion is afforded to microorganisms and provides for
plant varicty rights.

Russian Federation: GGenetic Engineering

Many guidclines covering the release of genctically
modificd organisms into the cavironment
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CSFR: Applied and existing regulations in cos-

e Decree on Protection Against Pests, Plant Dis-
cases and Weeds within Import (No.63/1964 of
Col. in working of No.51/1977 of Col.)

® Act on Protection of Agricultural Soil Fund
(No0.53/1966 of Col. in working of the Act
N0.75/1976 of Col.)

e Act on Water Management State Administra-
tion (N0.130/1974 of Ccl. and No.135/1974 of
Col)

e Water Act (No.138/1973 of Col.)

e Act on Provision Against Air Pollution
(No35/1967 of Col.)

e Decrce on Creation and Protection of Healthy
Living Conditions (No.45/1966 of Col.)

e Guidelines for the Handling of Recombinant
DNA Act on Health Care (N0.20/1966 of Col.)

o Labour Act (N0.65/1965 of Col.)

® Act on Technical Standardization {No.96/1964
of Col.)

¢ Decree (N0.62/1964 of Col.)
® Act on Plant Production (No.61/1964 of Col.)

® Act on State Technical Supervision Regarding
Safety or Work

e Dccree on Ground and Underground Waters
e Directives on Hygicnic Services
Denmark: Genetic Engineering

Environment and Genetic Engincering Law, Junc
1986 (Act No. 288 of 4 Junc 1986)

Information availablc from:

The National Agency for Environmeatal Protec-
tion The Biotechnology Office

Strandgade 29

DK-1401 Copcnhagen K

Att: Kaj Juhl Madscn

Finland: Applied and Existing Regulations in
connection with Genetic Engineering

® The Law on Pesticides
® The Law on infectious Discascs

@ The Law on Watcr
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The Law on Air Protection

The Law on Waste Management

France: Genetic Engineering

Note No.86-32 of 19 September 1986 concerning
installations classificd under the protection of
the environment (Ordonnance of 30 July 1985,
chapter 58-11: installations nccessitating

microorganisms)

Manual of good research practices and “ficld
testing” (development under natural condi-
tions, reproduced in a laboratory) of transgenic
plants (class 1)

Germany: Genetic Engineering

Law for the Rregulation of Genetic Engineering
matters, 1990

Gene Technology Record Keeping Ordinance,
1990

Gene Technology Safety Ordinance, 1990

Gene Technology Consultation Ordinance,
1990

Procedural Ordinance relating to Gene Tech-
nology, 1990

Eavironment and Genetic Enginecring Law,
June 1986 (Act No. 288 of Junc 1986)

Rule for the in vitro Recombination of Genetic
Material, 1986

Rules and Regulations for Safety in Biotech-
nological Research and Production

Genetic Engineering Safety Directive

Directive concerning the Ceatral Commission
for Biological Safety

Genetic Engincering Hearings Directive
Genetic Enginecring Procedures Directive

Directive concerning written documentation
about genetic works for researc or for commer-
cial purposes

Information available from:

Bundesministerium fuer Gesundheit (BMG)

Hong Kong

The Government of Hong Kong has neither
guidelines nor laws for surveillance of GMOs. Vaccines
and pharmaceuticals for human and veterinary use are
controlled via the Pharmacy and Poisons Ordinance
(Cap 138), and cach consignment from overseas re-
quires an import licence. All importations of biological
materials, including live bacterial cultures and disease-
causing organisms, require permits that are issued by
the Port Health Office of the Department of Health.

Hungary

Two EC Directives have been translated and
adapted to Hungarian law. These will be presented to
Parliament for adoption by the end of 1991
(90/219/EEC and 90/229/EEC)

India: Genetic Engineering

e Recombinant DNA Advisory Committee,
Department of Biotechnology: Safety
Guidelines for the Genetic Engineering Re-
search

e Recombinant DNA Safety Guidelines and

Regulations

e Release Approval Committee: Environmental
Protection Act Notification

Information available from:

Dr. K Narayanaswami

Director

Department of Biotechnology
Block 2, 7th Floor, CGO Complex
Lodhi Road

New Delhi 110 003

Indonesia

At present there are no guidelines for GMOs, but
the existing regulations, administered by the Ministry of
Health for the safety of production and efficacy of
products, could be used to control GMOs. The Ministry
of Justice controls the patents on GMOs as well as plant
varicty rights. Quarantine is controlled by the Ministry
of Agriculture and pollution is controlled the State
Ministry for Population and Environment.

"reland: Genetic Engineering

Guide to Recombinant DNA Regulation on Ireland,
June 1987: Application of NIH Guidelines (May 1986,
Definition of Recombinant DNA Molecules) and oiher
existing regulations in connection with the release of

TPy wvee ear B

Referat 333 Gentechnologic genctically modified organisms, as:
Postfach 20 02 29
5300 Bonn 2 & Water Pollution Act, 1977
' Tel: (0228) M41-0 ¢ The Dangerous Substances Act, 1972 |
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e Destructive Insects and Pests (Consolidation)
Act, 1958

e® Council Directive 7795/EEC or Protective
Measures against the Introduction into the
Member States of Harmful Organisms of Plants
or Plant Products

Japan: Genetic Eagineering

o Guidelines for the Application of Recombinant
DNA Organisms in Agriculture, Forestry,
Fisheries, Food Industry and Other Related In-
dustries, December 1986

o Guidclines for Recombinant DNA Experi-
ments, 1983

® Guidelines for Manufacture of Drug Products
by Application of Recombinant DNA Technol-

ogy

® Guidelines for Industrial Application of
Recombinant DNA Technology

@ Guidclines for Ficldtesting of Genetically En-
gincered Plants

Information available from:

Mr. K. Higashiuchi

Deputy Director

Ministry of Health and Welfare
Tokyo

Mr. H. Hiramatsu

Director

Bio-industry Office

Ministry of International Trade and Industry
Tokyo

Dr. T. Takahashi, M.D.
Director

Life Science Division

Science and Technology Agency
Tokyo

Dr. S. Tsuru

Secretariat

Council of Agriculture, Forestry and Fisheries
Tokyo

Prof. H. Uchida
Advisor

University of Tokyo
Tokyo

Korea

Although no guidelines for GMOs exist at present in
Korea, the Director General for Livestock in the Min-
istry of Agriculture, Forestry and Fisheries will ad-
minister them once they are implemented. The same
Ministry is responsible for all quarantine matters and
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for registering veterinary products. Pharmaceuticals
arc registered under the Pharmacecutical Laws ad-
ministered by the Ministry of Health and Social Wel-
fare. The Industrial Office of the Ministry of Trade and
Industry oversces all patents, and it is considered that
this power would enable plant varicties and GMOs to
be protected.

Latin America

Guias para el Uso y la Regularidad de las Técnicas
de Ingenieria Genética o Tecnologia del ADN Recom-
binante (Guides for the Use and Safety of Genetic
Engincering Techniques or Recombinant DNA Tech-
nologies). IICA, 1988, 151 pp.

Malaysia

There are no guidelines at present for GMOs, but
the import of all biological materials to Malaysia is
controlled by the Plant Quarantine Regulations (1981),
administered by the Department of Agriculture. The
Ministry of Health is responsible for the control and
registration of all pharmaceuticals, drugs and vaccines.
At present there are no regulations for health and safety
at work, nor patent protection for GMOs or plant
variety rights.

Netherlands: Genetic Engineering

¢ Resolution of 25 January 1990 for the Prepara-
tion of a General Directive Concerning the Ex-
isting Article 24 of the Law on Eavironmentally
Hazardous Materials

® Guidclines for Environmental Applications
with Genetically Modified Organisms

New Zealand: Genetic Engineering

¢ Recommendations for the control of Geld test-
ing and release of genetically modified or-

ganisms in New Zealand, February 1987

e Until a relevant rule will be passed, the Interim
Assessment Group for the Ficld Testing and
Release of Genetically Modified Organisms
(Section 33 of the Environment Act) will exer-
cise this control function, 1990

Information available from:

Dr. Lin Reberts

Ministzy for the Eavironment
84 Boulcott Street

PO Box 10362

Wellington
Norway

Environment and Genetic Engineering Law (in
preparation for 1992)

1
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Philippines

Exccutive Order No. 430, series of 1990, established
by the National Biosafety Committee

information available from:

The Chairman

National Biosafety Committce
Dcpartment of Science and Technology
Bicutan, Taguig

Metro Manila

Tel: 632 822 0961 t0 67
Singapore

In Singapore, permits to import live organisms arc
issued by the Commissioner of Public Health through
the Infectious Disease Act. The Ministry of Health
administers the Medicines Act, which provides for the
registration, safety and cfficacy of pharmaccuticals,
while the Veterinary Division of Primary Production
deals with veterinary products. Safety at work is en-
forced by the Ministry of Health. Patent protection is
based on the model of UK patent laws, but Singapore
is currently preparing its own patent law for this area
and for a Plant Variety Act.

Sweden

® AFS 1988:12. Occupational Guidelines for the
Use of Microorganisms

® SFS1988:534. Animal Protection Law. Givesthe
Government the right to ban or set criteria for
developing or using genetically modified
animals

e SFS 1989:492. Amcndment to Plant Protection
Law (1972:318). Gives the Government the right
to ban or cet critcria for developing or using
genetically modified plants and geactically
modified micro-organisms uscd in conjunction
with plants

e SFS 1990:34. Governmental decree requiring a
permif for growing genctically modified plants
in greenhouse experiments or ficld tests. Ad-
ministrative responsibility for issuing permits
rests with the National Board of Agriculturc
after obligatory consultation with the Environ-
mental Protection Agency and the Recom-
binant DNA Advisory Committce

e SFS 1991:114. Law on Sclected Usc of Genetic
Scrcening in Healthcarc

o SFS 1991:115. Human Embryo Rescarch Law

e SF$ 1991:116. Amcndmcent to Law on
Hcalthcarc Worker Supcrvision (1980:11).
Refers to specific rules regarding legal action if
Law SFS 1991:115 is ot followed

® Proposed law on pre-market risk assessment of
biological pesticides (non-modified as well as
genetically modified)

Switzerland: Genetic Engineering

e Ordinance on the prevention of major acci-
deats, April 1991

o Federal Law Reclating to the Protection of the
Environment (revision in preparation)

@ Guidclines for the safe use of genctically
modified organisms, SKBS/SGGB 1991

Taiwan Provine of China

e Guidelines for Research Involving Recom-
binant DNA Molecules (1978)

e Law on Animal Drugs
Information available from:

Mr. Yong-Da Fan

Department of Biological Scicnces
Council of National Sciences
Executive Academy

Building 21, 106 Scction

2 Heping (East) Road

Taipei 10636

Thailand: Applied and existing regulations in
connection with Ger -*ic Engineering and
Biotechnology

e Plant Quarantinc Act B.E. 2507 (1964)

e Poisonous Article Act B.E. 2510 (1967)
amended B.E. 2516 (1973)

® Animal Discasc Control Act B.E. 2505 (1962)

® Animal Pathogen and Toxin Act B.E. 2525
(1985)

@ National Environmental Quality and Protection
Act B.E. 2518 (1975)

e Patent Law B.E. 2522 (1979)
o Copyright Law B.E. 2521 (1978)
United Kingdom: Genetic Engineering

Code: Genctic Manipulation Regulations (1989)
(for revision); EC Dircctives ‘X)/219 and %0/220 also
apply.

Advisory/Rcgulatory Bodics: Health and Safcty Ex-
ccutive (HSE), Advisory Committce on Genelic
Madification (ACGM); Advisory Committce on
Rclcases to the Environment (ACRE).

Genctic Engineering and Biotechnology Monitor, No. 39
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Coverage of Code: Construction of GMOs; use of a
cell or organism constructed by genetic manipulation,
including use at large-scalc; intentional introduction of
GMOs into the environment.

The regulations are supplemented by several Notes
of Guidance:

1. Construction of recombinants containing
potentially oncogenic nucleic acid sequences

2. Disabled host/vector systems

3. Intentional introduction of GMOs into the en-
vironment

4. Health surveillance
5. Eukaryotic viral vectors
6. Large-scale use of GMOs

7. Categorisation of genetic manipulation experi-
ments

8. Laboratory containment facilitics

9. Transgenic animals

10. Plants and plant pests

11. Gencetic manipulation safety committees
Codes for rclated arcas:

e Control of Substances Hazardous to Health
(1988) Regulations

o Health and Safety (Dangerous Pathogens)
Rcgulations (1990)

e Environment at Protection Act (1999)

Applied and Existing Reyulations in Connection
with Genetic Engineering

e Food Act, 1984 (In Scotland, the Food and
Drugs (Scotland) Act, 1956)

® The Animal Health Act, 1981

o Thc National Biological Standards Board
(Functions) Order, 1976

e The Biological Standards Act, 1975

@ Hcalth and Safety at Work etc. Act, 1974
e Agriculture Act, 1970

o Macdicines Act, 1968

@ Thc Plant Health Act, 1967

Genetic Engineening and Biotechnology Monitor, No. 39

Information available from:

Health & Safety Executive
Branch MDA3

Baynards House

1, Chepstow Place
Westbourne Grove
London W2 4TF

Tel: 071-243-6000
USA: Genetic Engineering

o USDA Guidelines for Rescarch with Genetical-
ly Modified Organisms Outside Contained
Fadilitics, 1 February 1990

o Final Rule, 52 FR 22882-22914, 16 Junc 1987

e Principles for Federal Oversight of Biotechnol-
ogy: Planned Introduction into the Environment
of Organisms with Modificd Hereditary Traits,
31.07.1990, Office for Science and Technology
Policy in the White House (OSTP)

e NIH Guidelines for Rescarch Involving Recom-
binant DNA Molecules, 1987

e Co-ordinated Framework for Regulation of
Biotechnology: announcement of policy and
notice for public comment (Federal Register, 26
June 1986, Part II)}

e Animal and Plant Health Inspection Service:
Plant Pests: Introduction of Genetically En-
gineered Organisms or Products

Applied and existing regulationsin connection
with Genetic Engineering

o Toxic Substances Control Act (TSCA)
o Plant Pest Act
@ Virus-Serum-Toxin Act

o Federal Insecticide, Fungicide, and Roden-
ticide Act (FIFRA)

¢ Food, Drug, and Cosmetic Act

® ASEAN [Association of Southcast Asian Na-
tions (Brunei Darussalam, Indonesia, Malaysia,
Philippines, Singapore, Thailand)]

® ASEAN Guidelines for the Introduction of
Biological Control Agents, 1989

® ASEAN Ministerial Undcrstanding on Plant
Quarantine Ring, 1982
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European Community: Genetic Engineering

e Council Directive of 23 April 1990 on the Con-
tained Use of Genetically Modified Micro-or-
ganisms (90/219/EEC)

e Council Directive of 23 April 1990 on the
Deliberate Release of Genetically Modified Or-
ganisms into the Environment (90/229/EEC)

e Council Directive on the Protection of Workers
from the Risks Related to Exposure to Biologi-
cal Agents at the Work Place (90/../EEC)

OECD (Organization for Economic Cooperation
and Development): Genetic Engineering

e Recombinant DNA Safety Considerations:
Safety Considerations for Industrial, Agricul-
tural and Environmental Applications of Or-
ganisms Derived by Recombinant DNA
Techniques, 1986

e Safety Consideraiions for the Use of Genetically
Modified Organisms: Elaboration of Criteria
and Principles for Good Industrial Large-scale
Practice (GILSP) and Good Development Prin-
ciples (GDP): Guidance for the Design of
Small-scale Ficld Rescarch with Genetically
Modificd Plants and Micro-organisms, 1991

e BIOTRACK: The Computerized OECD
Pointer System on the Usc of Genetically
Modified Organisms, 1991

e International Survey on Biotechnology Use and
Regulations, OECD Environment Monograph
No. 39, 1990

Information available from:

Rccombinant DNA Safety Considerations
OECD Publications

2 ruc André-Pascal

F-75775 Paris

UNEP (Unitcd Nations Environment Programmc)

Ecological Impacts of Introducing Novcl Organisms
into the Environment (1986)

WHO (World Hcalth Organization)

® Stratcgics for Asscssing the Safety of Foods
Produced by Biotechnology, 1991

® Guidclines for Assuring the Quality of
Mcdicinal Products Prcparcd by Recombinant
DNA Technology. Technical Report Series,
1991

o Laboratory Biosafcty Manual, 1983 (Sccond
cdition in press)

ANNOTATIONS

1. The Document was initially drafted by 20 experts
representing academia, industry, governments from
developed and developing countrics and international
organizations, at a meeting held at UNIDO head-
quarters, Vienna during 6-9 March 1991. The draft was
further discussed and finalized at a meeting convencd
at the International Centre for Genetic Enginecring
and Biotechnology (ICGEB) during 8-10 July 1991 by
some 30 experts with greater representation from the
developing regions. Among the participants present at
the meetings were representatives from Argentina,
Austria, Belgium, Brazil, Canada, Costa Rica, China,
Denmark, Germany, India, Italy, Kenya, Mexico,
Philippines, Sudan, Thailand, UK, USA; industry
(Ciba-Geigy AG and Monsanto) and international or-
ganizatioas (OECD, UNCED, UNIDO and WHO).

The objectives of the document are todefine respon-
sibilitics and establish voluntary standards of conduct
for all those imvolved in the safe handling and use of
GMOs and to derive maximum benefits from their
application to the environment without significant ad-
verse effects on people and the environment. As these
are in general on similar lines to those sct forth to codes
of conduct in other arcas (c.g FAQO's International
Code of Conduct on the Distribution and Use of Pes-
ticides), the document was given its present title.

There was considcrable discussion by the experts on
this title. They were confident that all the major com-
ponents of a code of conduct are contained in the
document and feh that it serves as a basis for the
development of more comprchensive application-
specific codes.

2. The genctic modification may be induced in an
organism through modcrn biotcchnologics such as ccll
fusion and microinjection. The ability to crcatc new
genetic strains at will in a predictable manncr with
speed and precision is made possiblc by advances in
recombinant DNA (rDNA) or “genc splicing” techni-
ques. Using these techniques, scicntists have made it
possible to incorporatc desirable hereditary traits into
genomes of a varicty of organisms such as microor-
ganisms, plants and animals. Morcover, advances in this
ficld providc an unlimitcd range of possibilitics for the
transfer of genctic matcrial between lifc forms. Geneti-
cally modificd organisms arc finding numcrous applica-
tions, among which arc: control of pests and weeds;
bioremediation; lcaching of mincral orcs; devclopment
of plants with increased pest and herbicide resistance,
improved nutritive valuc and tolerance to drought and
other cnvironmental strcsses; coal desulphurization
and ecnhanced oil recovery.

3. During 1983 to 198%, the US Environmcental
Prot~ction Agency (EPA) revicwed over S0 biotechnol-
ogy pwoducts with a simifar numbcer of recombinant
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plants proposed to the Department of Agriculture
(USDA) for ficld testing. As of 1991, over 300 proposals
for ficld testing of genctically modified organisms have
heen approved by regulatory authorities for testing,
thus registering a five-fold increase in the USA alone.
When combined with those approved in other OECD
countrics, the figure reaches about 500, the majority of
which arc crop plants for agricultural uses. Qutside the
OECD. there is only ancedotal information on relcases
of GMQs (personal communication from QOECD).

4. Basically, the code attempts to bring about a cer-
tain degree of harmonization of available biosafety
guidelines and lays down the minimum commonly ac-
cepted principles to be adopted in connection with the
release of GMOs into the environment. It draws on
existing directives and regulations and docs not intend
to develop new concepts. It stipulates general prin-
ciples and ohligations for those involved in release of
GMOs and aims at promoting biotechnology innova-
tions and their applications in an ecologically sus-
tainable manncr. It has been framed in such a manner
that more specific guidelines could be built up from it
for specific products or applications. Thus the docu-
ment could serve as a basis for specific guidelines for
the review of biotechnology products.

5. Concern for the accidental releasc of GMOs from
the laboratory into the environment began in the 1970s
and resulted in the Asilomar conferences in 1975, form-
ing a basis for the development of safety guidelines.
The phenomenal advances in recombinant DNA
(rDNA) technology resulted in tailoring the genomes
of organisms with desirable hereditary traits. The cnor-
mous potcntial that these organisms provide for the
benefit of humankind and industry often warrants their
rclease into the environment. Although to date no un-
towards cffects are obvious from the over 500 ficld
rcleases that have already taken ' ¢, public percep-
tions indicate caution against . atial risks to the
ccosystems and the environment and thus call for some
type of oversight to censure the safe application of
GMOQOs.

Among the biosafety concerns expressed are that the
GMOs may bring about harmful effects, such as the
colonizing of natural habitats; intcraction with native
microbes inestablished ccosystems and thereby lcading
to their disruption; inducing non-conventional virus
resistance mechanisms: and transferring traits such as
herbicide sesistance to weeds.

The GMOs are not bound by political boundarics
butare governed by ccological barriers. In cavironmen-
tal applications & myriad of non-human specics are
exposed to the released organisms and the cffects of
such releases on the structure ard function of the
ceological communitics are not entirely predictable.
Therefore the consensus of regulatory authoritics has
in general been (o strike o balunce between risks and
beachits, and formulate risk-bascd biosafcty regulations
with logical reasoning rather than by empirical
methodology.
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6. Many industrialized countrics have instituted
mechanisms for the regulation of biotechnology, al-
though the approach to regulation varies from country
to country. For example, in the USA different agencies
arc involved in regulation. such as thc Environment
Protection Agency (EPA), the Food and Drug Ad-
ministration (FDA) and the Department of Agriculture
(USDA), depending on the product and purpose of
introduction. The regulatory policies appcar less strin-
gent compared to those of the EC, which has created a
Community-wide body of regulatory legislation (Jour-
nal Officiel des Communautés Européenes, “Directives
du Conseil, du 23 avnl 1990, relative 2 la dissemination
volontaire d’organismes génétiquement modifi€és dans
I'environnement”, 90,220/CEE). The Community
directives are mandatory for all Members as of October
1991. These restrictive regulations are likely to be
reviewed as the countries gather more confidence
based on global experiences on releasces. In the UK,
noiification to the Health angd Safety Executive (HSE)
authority is required for release, including an assess-
ment of risk by an HSE-approved method (GENHAZ,
1991). Many developed countries, such as Spain and
Italy, have so far no biosafcty regulations of their own
and are apparently bound now by the EC directives.

Only a few of the more advanced developing
countrics have biosafcty guidelines and these appear to
be directed to contained uses. As per the directive of
the Prcparatory Committec of ICGEB
(ICGEB/Prcp.Comm./14/3), a questionnairc was
prepared by UNIDO and circulated to some 40 ICGEB
mcmber countrics to clicit information on their
biosafety guidelines. An analysis of the responscs
received from some of thesc countries revealed that
safety guidclines relating to research exist in some form
or other in scveral developing countries including, for
example, Mcxico, Brazil and India. In regard to regula-
tions relating to the release of genetically engincered
organisms, most developing countries have nonc.
Among the developing countrics the Philippines has
adopted certain guidclines and in Thailand there is a
regulatory scheme that is decentralized and informal.
India has developed detailed safety guidelines concern-
ing rescarch and large-scale applications of GMOs and
their products (sce Appendix). Most developing
countrics that responded to the questionnaire have,
however, stressed the need to have some regulatory
infrastructurc. Such a reguiatory structure noi only
provides safety in the applications of GMOs, but also
ensures access to products of rescarch for industrial
development.

7. Sce for example regulations of the UK, USA, EC
and OECD in the Appendix on contained uses of
microorganisms,

8. The following developments with regard to the
Code of Conduct should be noted

In 1985 UNIDO, WHO and UNEP organized an
Informal Working Group on Biotechnological Safcty 1o
consider biosafety in relation 1o rescarch institutions,
industry and the environment. At that time the Working
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Group took into account the work of its member or-
ganizations in the ficld of biotechnology, including the
proposed establishment of the ICGEB and pressed for
an active role for the UN organization in the study of
actual and conjectural hazards, in developing a nisk
assessment methodology and in developing biosafety
guidelines as it pertains to biotechnology. The Working
Group comvened five meetings between 1986 to 191 to
plan its activitics and review progress of its work.
Among others, it recommended the promotion of an
international code of conduct and the estaoiishment of
an advisory group under UN auspicos to assist
countrics, on reques, in the assessment »f releases of
genetically engineered and exotic orgamsms into the
environment, the establishment of an intemational
database for information on releases of GMOs, the
preparation of a biosafety magual and the development
of biosafcty training programmes. The present volun-
tary code of conduct is thus a resi!t of the above man-
date assigned by the Working Group.

Concurrently, other UN Organizations felt the need
for a regulatory framcwork for the rclease of GMOs
into the environment. The Ad Hoc Working Group of
Legal and Technical Experts on Biological Diversity
reccommended that the third session of UNEP’s
Biodiversity Convention mecting
(UNEP/Bi0.Div/INC.3/Inf 2, 1991) take note of the ac-
tivitics of UNCED with regard to the development of a
Code of Conduct on the release of GMOQs. The first
mceting of the Preparatory Committee of the UNCED
(A/CONF.151/PC/WG.1/L.8, 1990) dirccted its
Secretaniat to “follow closely the work undertaken by
the UNIDO/UNEP/WHO/FAQ) Informal Working
Group on Safety in Biotechnology” with a view to
facilitating the prcparation of an internationbal code of
conduct. Harmonization of safety procedures into a set
of internationally acceptable guidelines, possibly in the
form of a code of conduct, is under consideration by the
UNCED as part of its AGENDA 21 programme
(A/CONF.151/PC/42/Add.5, 1991). The Code
developed by the UNIDO/UNEP/WHO/FAO Work-
ing Group has becn brought to the attention of the
UNCED at the third session of its Preparatory Com-
mittce meeting (A/CONF.151/PC/WG.1, 1991),

Furthcrmore, the Preparatory Committec meeting
of the ICGEB at its 14th scssion
(ICGEB/Prcp.Comm./14/14, 1990), recommendcd that
the ICGEB should, being the only intcrnational and
intcrgovernmental institution dealing with genctic cn-
ginecring and biotechnology, play an important
catalytic rolc in cnhancing awarcness and in promoting
the adoption of common biosafcty guidclines among its
member states. The subsequent meeting of the ICGEB
Prcparatory Committee at its 16th scssion
(ICGEB/Prcp.Comm./16/16, 1991), took note of this
document and felt that it provided a good basis for
intcrnational cooperation and also containcd the essen-
tial clements that could be adopted in national biosafety
regulations.

9. The Codc envisages a thorough knowledge on the
part of the rescarcher of the charactcristics of the
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product. such as the sequence of the gene introduced
and the biological and reproduciive propertics of the
organism. In addition, the risk assessment should be
cone from the laboratory stage onwards and the re-
scarcher/developer should be cquipped to handic un-
expected adverse developments with confinement.
control. mitigation. termination and disposal proce-
dures. The rescarcher/developer should be aware of
other competent scicntific peers including environmen-
tal scientists to suggest to his authoritics, if nced be, for
independent risk assessment of his product.

10. Biotechnology staried as one of the most highly
regulated industrics. However, because of its enormous
potential, the experts felt that the guidclines in the
document should be designed so as to promote tne
industry within the context of product quality and safety
to health and the environment. The following develop-
ments justify this view.

The total global sales of biotechnology products for
the year 1991 were USS 150 billion. Predictions of the
size of the world market for biotechnology in the
agricultural and food processing sector alone range
from USS 10 to 100 billion by the year 2000. Among the
cxamples of various developments in agro-bictechnol-
ogy in the year 1991, were the successful ficld testing of
coiton plants possessing the toxin gene from Bacillus
thuringiensis which confers resistance to lepidopteran
insects; genetically cnginecred corn resistant to corn
borer pest; tomato plants resistant to tobacco mosaic
virus; and tomatocs with an antiscnse gene that delays
ripening, thus extending shelf life.

Cognizant of the fundamcntal importance to
cconomic growlh, most countrics are evolving policies
to promote the long-term development of the biotech-
nology industry. The US Administration for cxample,
recently announced a 7 per cent increasc in Federal
rescarch funding for biotechnology in 1993 over the
previous year. Japan has targeted worldwide primacy in
biotechnology by the year 2000 as an industrial priority.
Among thc dcveloping countric:. Argentina, Brazil,
Chilc, Costa Rica, Mcxico and Vencrucla are revicwing
patent protcction and cconomic policies to encourage
biotcchnology development, Malaysia, Singapore and
Thailand emphasizc biotcchnology as a sourcc of future
cconomic development (G.S. Burril and K.B, Lee, Jr.
Biotcch "92: Promisc to Rcality. An Industry Annual
Report, Ernst and Young, 1991).

11. The regulatory oversight of different agencics
differs with respect to their focus on the product or the
process by which the product is made. The policy
guidelincs of the USA affirm the product-bascd over-
sight asscssing them on their inhcrent characicristics
and intcnded usc. In the key issucs document dealing
with “Introduction of Recombinant DNA-Enginccred
Organisms into the Eavironment”, the US National
Academy of Sciences gencrally agrees that an asscss-
ment of risks for introducing GMQs should be bascd on
the nature of the organism and the cnavironment into
which it is {0 be introduced, not the mcthod by which it
was produccd (National Academy of Sciences (NAS),
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1987, National Academy Press). The EC regulatory
policy. however. considers both the product as well as
the process by which it is produced as subject to regula-
tion. The experts. in preparing this document, deaded
10 focus their atteation on the product to which even-
tually the environment will be exposed. Product focus
also facilitates regulation by existing agencies and
statutes. and may avoid the need for introducing
bintechnology specific legislation. However, informa-
tion on the specific process is helpful, if not essential,
for risk asscssment.

12. For cxample, the UK Advisory Committee on
Dangerous Pathogens (ACDP), in a 1984 publication,
categorized pathogens into four hazard groups accord-
ing to hazards and categorics of containment. Similarly,
the rDNA safcty guidelines adopted by India (Depart-
ment of Biotechnology, Ministry of Science and Tech-
nology, Government of India, 1999), summarizes
biosafety levels corresponding to Pl to P4 facilities for
work with rDNA techniques for the four risk groups
categorized on the basis of the pathogenicity of or-
ganisms heing handled. The document also outlines
model safety guidelines stipulating three categories of
rescarch activitics based on the nature of the organisms.
The OECD in its documents, rDNA Safety Considera-
tions (1986) and GILSP and GDP (1991), gives ex-
amples of containment approaches for large- and
small-scale industrial applications (Appendix G).

13. The importance of making risk analysis data on
releases available to the public has been stressed by the
cxperts. Transparent policics by all concerned would go
a long way in gaining putlic acceptance, which is a key
clement for the ultimate success of commercial biotech-
nology. Regulatory bodics play a critical role in gaining
public confidence and trust in a product, by making the
public awarc of its safety mformation. Also, it is ad-
visable to inform the public of a potential test and where
possible give them the opportunity to comment.

14. Consideration should be given to include en-
vironmentalists, cecologists and social scientists, apan
from molecular biologists, medical and agricultural
SCICTISES,

18, The following cxamples with respect to the UK,
USA and India are tHustrative of the responsible
authoritics.

In the UK. the Health and Safety Commission and
Exceutive (HSC and HSE) have the responsibility for
health and safety of workers engaged in biotechnology.
The Health and Safety at Work ctc., Act 1974 (HSW
Act) covers biotechnology, including the application of
tDNA technology. The Genetie Manipulation Regula-
tionswere adopted in 195 following a report published
by the Roval Commission on Environmental Pollution.
Three sets of regulations have been made that concern
biotechnalogy under the HSW Act, namcly the Control
of Substances Hazardous to Health (COSHH) Regula-
tions 1988: the Genctic Manipulation Regulations 1989,
and the Health and Safcty (Dangerous Pathogens)
Regulations 1990t is anticipated that the Genetic
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Manipulations Regulations 1989, will be revised and
that new regulations covering both manipulated and
rclcase will be issued in 199293, An asscssment of risks
by an HSE approved method, establishment of a
geanetic modification safety committee at each ceatre
undertaking genetic manipulation, and notification to
the HSE of intention to work witt or transport certain
dangerous pathogens, are part of the requirements of
these regulations. In addition, the Advisory Committee
on Genetic Manipulation (ACGM) adviscs the HSC
and HSE on aspects of work activities relating to
genetic manipulation.

The USA has three regulatory bodies: the Environ-
mental Protection Agency regulates biotechnology
under the Toxic Substances Control Act (TSCA), ad-
ministercd by the Office of Toxic Substances (OTS) and
the Federal Insecticide, Fungicide and Rodenticide
Act (FIFRA) administered by the Office of Pesticide
Programs (OPP). The US Department of Agriculture
(USDA) has responsibility for the safety of crop plants,
food and fibre products operating through its three
wings, namely, the Agriculture Rescarch Service
(ARS); the Food Safcty and Inspection Scrvice (FSIS)
and the Animal and Plant Health Inspection Service
(APHIS). The Food and Drug Administration (FDA)
regulates biotechnology under the authority of the
Food, Drug and Cosmetic Act (FDCA) and the Public
Health Scrvices Act (PHSA). In addition, the Occupa-
tional Safety and Hcalth Administration (OSHA) has
the responsibility for the health and safety of workers in
the biotechnology industry. The OSHA was part of the
group that publishcd guidelines in the Federal Register
(1984) coordinated framework.

India cstablished four types of commitiees, namely:
(1) Institutional Biosalcty Committecs (at institutions
where the rescarch is undertaken); (2) the rfDNA Ad-
visory Committec; (3) a Review Committce on Gencetic
Manipulation, which is intcr-departmental and inter-
nsti.utional; and (4) a Genetic Engincering Approval
Cormittee under the Department of Environment as a
statuz::.y body for the review and approval of activitics
involving large-scale use of genctically engincered or-
ganisms and their products in rescarch and develop-
ment, industrial production environmental release and
ficld applications.

16. The developed countries having regutations arc
listed in the Appendix. In many cases these regulations
do not specifically deal with biotechnology as such.
They arc thought to be adequate to cover biotechnology
applications, c.g.. quarantine regulations for cxotics,
cte. Other developed countrics, having no guidelines of
their own, are geacrally following those of the OECD,
USA or EC. Issues related to biosalety figure less
promincatly in most developing countrics, since mosi
donot engage in rescarchinvolving genctic enginecring
techniques. Also, the infrastructure for regulation in
most developing countrics is gencrally weak although
many havc regulatory bodics for food, pharmaccuticals,
pesticides and safety at the work place. Expericnce in
regard to controlling or regulating cavironmental im-
pacts is limited or non-cxistent. Technical cxpertisc is
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lack’ng in many developing countries for the adoption
of safcty measures, either in rescarch, manufacturc or
in risk assessment. Under these conditions, adoption of
the guidelines proposed in this document assumes im-
portance.

17. Safety issues on the application of GMOs have
been the subject of intense debate in scientific circles.
W._J. Bnll (Science, 227: 381-384, 1985), concluded that
the products of modern biotechnology are a continuum
of traditional technologies, where microorganisms, in-
cluding pathogenic ones, have been added to soils and
plants to find beneficial uses, thereby implying genetic
cngincering rescarch does not involve excessive risks.
The US National Academy of Sciences (NAS) in a
pamphlet published in 1987, stated that the risk as-
sociated with the introduction of genetically engincered
organisms carrying rDNA are the same in kind as thosc
associated with the introduction of unmodified or-
ganisms and organisms modified by other methods.
However, ecologists are of the view that the phenotype
of a microorganism, especially its ecological traits and
population dynamics, is not fully predictable from
genotype alone. Therefore, risk assessment of release
of GMOs should be conducted on a case-by-case basis
(R. K. Colwell et al., Sclence, 229: 111-112, 1985; F. E.
Sharples, Science, 235: 1329-1332, 1987). In a later pub-
lication of the NAS (National Academy of Sciences,
National Research Council, 1989. Ficld Testing
Genetically Modified Organisms into the Environment:
Key Issucs. National Academy Press, Washington,
DC), certain criteria were suggested to define risk
catcgories and ways to as<css potential risks associated
with the introduction of GMOs (small and intermediate
scale). Among these are familiarity with the properties
of the organisis and the environment, ability to confine
or control it effectively and probable environmental
effects if the organism persists longer or spreads to
non-target environments.

The Ecological Society of America, in a publication
in 1989, focused on the ccological and evolutionary
aspects of planned introductions of genetically en-
gineered organisms, including microorganisms, plants
and animals. The report (Tiedje et al.,, Ecology, 70:
297-315, 1989) divides attsibutes of organisms and en-
vironments into four categories: (1) geaetic alteration;
(2) parent (wild type) organism; (3) phenotypic at-
tributes of engincered organism in comparison to
parent organism; and (4) environment. The authors
defincd many specific attributes to cach category and
set up a scale on which to base the level of scientific
consideration necessary for risk assessment. The
authors suggested that the level of regulatory scrutiny
be commensurate with the level suggested by the scien-
tific attribute scales.

In several countries, since the knowledge base for
assessing the implications of release needs to be con-
stantly cnlarged, a casc-by-case and step-by-step 2p-
proach is adopted. The step-by-step approach involves
following the same GMO or GMO product at the level
of research, field trial or field research and large-scale
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release. It is advisable to adequately address the risk
assessment, evaluation and management at each step.

18. Among the international organizations to be
notified, UNEP, UNIDO, FAO and WHQO may be
included, as they are directly concerned with the en-
vironmenlt, industry, agriculture and health respective-
ly.

19. There was considerable discussion among ex-
perts involved in the preparation of the document on
the sensitive issue of whether the proposer should ap-
proach another country for field trals of his product
when permission for such a trial has been refused in the
country of its origin. The experts concluded that refusal
of a trial of a product in the country of its onigip docs
not preclude application for its testing in another
country. The product may be of value to effectively
tackle a country-specific problem, which may be il-
lustrated by the following example. If a biological mol-
luscicide is developed in a countryto exterminate a snail
population which is a vector for schistosomiasis, the
country may refuse field trials of the product if it does
not have the parasitic infection. Nevertheless, the
product may be of great value to another country where
the disecase is prevalent. Another reason could be that
the country that developed the product, may have a
safety problem to apply it, while another country may
not. For example, a test for an enginecred plant may not
be advisable in an arca where it has many relatives with
which it may cross fertilize, where as it could be safely
applicd in a different arca where no such relatives exist.

The applicant should bowever, submit all the
relevant data, including detailed reasons for refusal in
the country of its origin, when applying for such tests in
another country.

20. The potential for the application of genetically
modified organisms for ecologically sustainable in-
dustrial developmesnt and its contribution to rapid
economic growth, prompt developing countrics to react
favourably to proposals for their release into the en-
vironment. The adoption of the Voluntary Code of
Conduct for the Release of Organisms into the Environ-
ment and the involvement of the ICGEB in the ficld of
biosafety are likely to result in a number of requests by
these countries for data on regulations and ficld
releases of transgenic organisms. Furthermore, inter-
national assistance will be sought by these countries in
forming national and insiitutional biosafety committecs
and in framing appropriate national biosafety regula-
tions. The Biosafety Information Network and Advisory
Service is designed to deal with such requests.

21. Under the Service, it is cavisaged to identify
biosafety experts from governments, industry and
academia involved in work in the arcas of industrial
applications, health care, agriculture and the environ-
ment, who could be called upon by regulatory
authoritics when evaluating risks associaied with a par-
ticular application of GMQs. Procedures will be
worked out to provide timely and effective advisory
scrvices and assistance to countries, on request, for the
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drawing up of safety regulations and for making
decisions relating to the safety of applications of GMOs
and theis products for industrial development. This may
imolve risk assessment of proposals for the release of
MOs, the monitoring of rcleases, containment in
cascs where it is warranted and mitigation of adverse
cffects, if any.

The Service also envisages the establishment of con-
tacts with governments, industry, scientists, regulators
and international agencies and organizations to build

up in-housc databases on biological containment,
releases of transgenic organisms and national biosafety
regulations. Thesc databascs will be regularly updated
and will be linked with the information resources of
other international agencies and organizations. The
Service, by setting-up a computer gateway, will cnable
scientists, regulators and industrialists in developing
countries to access the UNIDO and ICGEB databases
as well as others, such as those run by the OECD
(BIOTRACK) and the Information Resource for the
Release of Organisms into the Environment (IRRQO).

________________________________________________
REGULATORY ISSUES

BIA comments on proposed GMO regula-
tions

The Binlndustry Association, through its Regulatory
Affairs Working Party, has wclcomed scientifically-
based regulation, but argues that the proposed regula-
tions for genetically modified organisms (GMOs)
drafted by the UK Dcpartment of the Environment
{DoE) and the Hcalth and Safety Executive (HSE) are
too rigid. Neither the Department of Trade and In-
dustry nor the Biotechnology Unit of the Laboratory of
thc Government Chemist had an input into these
regulations, the BIA notes. The proposed regulations
arc designed to implement the European Community
Directive on GMO cxperiments and, specifically,
deliberate releases of GMOs into the nevironment.
“The UK regulations should be clear, practical, user-
fricndly and technically sound,” says the BIA. “The
present draft regulations, however, are unclear on many
points. To ensure greater clarity and transparency, the
BIA is calling for a new round of consultation — and is
offering to mobilise experts to help with the process.”

The BIA is alarmed about the cost implications for
the industry. Among the Associations’s concerns arc
the following:

e the financial and administrative implications of
keeping records for 10 years and for conducting
retrospective risk assessments have not been
considered;

e thc proposed fecs for conscnt and enforcement
are both variable and excessive, potentially plac-
ing the UK industry at a competitive disad-
vantage (in The Nethcrlands, no charges are
proposcd for conscats to relcase GMOs);

® thc potential lcakage of commercially sensitive
information to competitors;

o the timing of conscnt limits should be morc
appropriatc to time constraints characteristic of
cach arca of work (c.g. growing scasons in plant
breeding);
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e there are inconsistencies between the ap-
proackes adopted by the DoE and HSE;

@ the area on transgenic animals is not fully ad-
dressed.

The BIA favours the HSE bcing used as the
regulatory agency for the regulations, arguing that the
existing structure has worked well over the last 15 years.
It also strongly supports the continued operation of the
Advisory Committee for Release into the Environment
(ACRE) and the Advisory Committee on Genetic
Manipulation (ACGM). Details from: BioIndustry As-
sociation, 1 Queen Anne’s Gate, London SW1H 9BT
or on 071 222 2809. (Source: Biotechnology Bullei,
February 1992)

Biotechnology approval lags behind FDA

Of the 132 US biomedical products in development,
only four biopharmaccuticals are expected to receive
US Food and Drug Administration approval in 1992,
This prediction comes from a forecast of biomedical
product market approval dates completed by Consult-
ing Resources Corporation, Lexington, Mass., and
Decision Resources Inc,, Burlington, Mass.

Products expecting FDA clearance in 1992 include
Centocor’s Myoscint, a diagnostic imaging MAB uscd
to diagnosc and asscss risk in heart attack paticnts, and
Chiron’s interleukin-2 (IL-2), used to treat cancer
patients.

A host of other products are waiting in the wings,
destined for approval in thc mid- to late 1990's. Among
the more ncar-term products arc: two rccombinant
versions of factor VIII, onc sponsored by Miles and the
other by Baxter International and Genentech's recom-
binant soluble CD4 for AIDS trcatment.

Mid-decade approvals are cxpccted for atrial
natriuretic peptide produced by California Biotechnol-
ogy and Genentech's tumour nccrosis factor (TNF).
Consulting Resources also predicts that a vaccine for
the AIDS (HIV) virus could be approved by late 1996,
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Some of the longer-term biomedtcal products ex-
peaed toreceive FDA approval between 1997 and 2000
include: Relaxn (Genentech), stem cell growth factor
(Amgen), insulin-like growth factor (Chiron), and
Genetics Institute’s bone growth factors.

The successful launching of biotechnology products
in the 1990's is largely dependent upoa the efficiency
with which FDA handles the ever increasing ioad of
product license applications (PLAs). Recent proposals
have been made to expedite the drug-review procedure
through utilization of outside contractors and increased
reliance on computers. (Source: Chemical Marketing
Reporter, 16 March 1992)

US biotechnology regulatory “scope” set

A process to sct the scope of regulating the
deliberate release of biotechnology products is com-
plete. Late in February, President George Bush's Office
of Science and Technology Policy (OSTP),
Washington, DC) issucd a final policy statement cm-
phasizing thec Administration’s belief that the
regulatory oversight of biotehcenology products “should
be based on risk, not on the fact that an organism has
been modified by a particular process or technique.”

Reactions to the policy statcment are mixed, with
ncarly everyone finding enough ambiguity in the final
document to allay some of the anxictics that have per-
sisted during the two years in which this policy has
gestated. Virtually everyone is cager for the next
promised document, called the road map, that is in-
tended 1o help rescarchers and company officials
navigate biotechnology products that are headed for
deliberate-relcasc tests through agencies with overlap-
ping regulatory jurisdictions.

Some observers are saying that the new policy state-
ment on scope represents a triumph for biotechnology
industrics. Others are less enthusiastic, arguing that
major responsibilitics for regulating biotechnology
products remain with statute-bound agencics and thus
could still prove immenscly challenging. Yet others
blame the long wait for this policy statement on heedless
wrestling within the Administration between prag-
matists and political idcologists, and they point out that
scope’s true scope is a good deal more limited than its
proponents claim. In any case, with the publication of
scope, an unofficial, nearly two-year moratorium on the
rclease of biotechnology regulatory proposals appears
1o have ended.

The 1992 version of scope refers broadly 1o biotech-
nology as the “usc of various biological processes, both
traditional and ncwly devised, to make products and
perform services.” Later, in delincating scope prin-
ciples, the document declares that regulatory oversight
“should not turn on the fact that an organism has heen
maodificd by a particular process or technique, but
should be based on evidencc that the risk presented by
introduction of an organism in a particular environment
is unrcasonable.” An unrcasonablc risk ariscs, says the
document, when “the value of the reduction in risk

]t

obtaincd by additional oversight is greater than the
cost”™ of oversight.

However scope cnds up being used, it remains a
policy statement - not a law or a rule. (Extracted from:
Bio/Technology, Vol. 10, April 1992)

Key passages in the “scope” document
Scientific Principles for the Risk-Based Approach

“Introductions of organisms into the covironment
may pose hazards to humans. wild or domesticated
plants and animals, or to the environment generally (for
cxample, algal blooms in ponds or disruptions of
natural cycles). The risk poscd by an introduction of
biotechnology products into the environment is a func-
tion of the charactenistics of the organisms or other
products, the particular application (including confine-
meant measurcs), and the environment itself. As stated
in the Coordinated Framework, ‘Within agriculture, for
example, introductions of ncw plants, animals and
microorganisms, have long occurred routincly with only
some of thosc that arc not native or arc pathogenic

voy

requiring regulatory approval™.

“Just as with traditional breeding techniques, the
production of organisms using new molecular techni-
quecs of genetic manipulation may or may not posc risk
depending on the characteristics of the organism, the
target cnvironment, and the type of application.”

Risk-Based Approach Ensures Safety

“In order to protect the public and the cnvironment,
the scope of oversight should help focus agency efforts
at reduction of the most impaortant risks (and Icast costs
o that socicty’s resources are kept available to combat
the next highest risks).”

Risk-Based Approach Avoids Discouraging Use-
ful Innovation

“The distribution of oversight burden across tech-
nologics is in many ways as important as the total
amount of burden: if oversight is aimed at one type of
technology, the burden will be skewed against the tech-
nology and hinder its development. ... This uncven
regulation cncourages the continued wse of older
products and technologies while discouraging risk and
potential risk reduction.”

Final Statement on Scope

“Within the scope of oversight, federal agencics shall
excreise oversight of planncd introductions of biotech-
nology products into the cnvironment only upen
cvidence that the risk posed by the introduction is
unrcasonable,..”

“Federal government regulatory oversight should
focus on the characteristics and risk of the biotechnol-
ogy product - not the process by which it was created.
Products developed through biotechnology processes
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do not per se pose risks to human health and the en-
vironment: risk depends instead on the charactenistics
and usc of individual products.” (Source: Genetic En-
gineering News, 15 March 1992)

Proposal to study transgenic catfish in out-
door ponds

A rescued version of the US Agricultural Biotech-
nology Rescarch Advisory Committee (ABRAC) of the
US Department of Agricutlure (USDA), Washington,
DC) recently gave limited approval to a proposal to
study transgenic catfish in outdoor ponds. The panel
however, criticized principal investigator Rex Dunham
of Auburn University (Auburn, AL) with more intensity
than expected, arguing that his expcriments were not
well designed and that only the rigour of his confine-
ment precautions qualified the proposal for approval.

Yet there still is no mandate for any federal review
of such experiments, nor is there a requircment that
anyonc, including USDA officials, hced ABRAC’s ad-
vice. The whole topic resides in a “regulatory never-
ncver land,” according 1o some obscrvers.

Dunham and his collaborators approached USDA
in October 1991, secking approval to release 100,000
transgenic catfish fry into specially designed outdoor
ponds on the Auburn campus. The fish carry a growth-
hormonc gene from rainbow trout. Dunhamis trying to
learn whether the transgenic fish grow faster and more
cfficicntly than ordinary catfish, which arc farmed in-
tensively through the southern United States.

After hearing an advisor of fisheries experts panel's
advice as well as a lc.igthy deseription of the proposal
by Dunham, a majority of ABRAC members also con-
cluded that the experiment could go ahcad “because
the confincment design and protocols are sufficient 10
prevent escape of the fish into the cavironment.” How-
cver, scveral ABRAC members criticized the proposcd
experiments, suggesting that they might not qualify for
federal support if judged by peer reviewers. (Extracted
from: Bio/Technology, Vol. 10, May 1992)

Cutting out a genetic engineering hazard

The release of genetically manipulated organisms
outdoors will be made considcrably less risky thanks to
atechnique developed by genetic enginecrs in the USA.
The procedure, which snips out unwanted genes, could
allay fears that rcdundant charactenistics introduced
into modified organisms will not spread when they are
released to other microbes, insects and plants.

Almost all genetically modificd organisms receive at
lcast two foreign genes when they are transformed.
Onc confers a desirable trait, such as making a plant
grow quickly. The other is a marker gene, which enables
biotechnologists to screen out those cells that have been
successfully modified from those that have not.

The most common form of marker gene makes the
recipient cells or organisms resistant to a herbicide or
an antibiotic. When the treated cells are exposcd to the
appropriate herbicide or antibiotic, only the trans-
formed cells will survive.

But once rescarchers have established which cells
were modified, the antibiotic gene serves no further
purpose. In fact, it becomes an impediment when scicn-
tists scek approval for the release of modified or-
ganisms. Officials monitoring the release of genctically
modificd organisms may fear that the genc conferring
resistance will spread, perhaps 1o harmful bacteria or
to insect pests.

David Ow and Emily Dale of the Plant Gene Expres-
sion Center at the US Department of Agriculture in
Albany, California, have devised a way to snip out the
marker gene without harming the gene that confers the
desired trait. They apply it to plants but say that it could
casily be adapted for snipping genes out of bacterial,
yeast and mammalian cclls, or cven human ones
selected for usc in gene therapy. (Extracted from New
Scientist, 1 February 1992)

[ .-
COUNTRY NEWS

[ Australia ]

Risk assessment for contained and released use
of GMOs

The Genetic Manipulation Advisory Commiltec
(GMAC) in its annual report of July 1990 to Junc 1991
outlincs its proccdurces for risk asscssment relating to
containcd and rcleascd usc of genetically manipulated
organisms. New developments it states, “posc some
uncertaintics and requirc continucd monitoring.”

Lienclic Engincering and Biotechnolary Monitor, No. 39

New level of low risk at large scule contained use
defined

The new guidclines for Large Scale Work with
genetically manipulated organsims, published in
December 1990, include a new level of procedures and
rcquircments for systems of low risk. The parent or-
ganism “must have an extended history of safe industrial
usc and a non-hazardous insert or be incapable of
cstablishing viable populations in the environment.”
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Low risk small scale under review by local
biosafety committees

Included in the new guidelines for Small Scale Con-
tained Use are a category of low risk work now com-
pletely under review of Local Institutional Biosafety
Committces, and a higher risk category A, which re-
quires dircct GMAC assessment and advice.

Revision of the procedure for the assessment of
GMO releases

The Genetic Manipulation Advisory Commitiee
(GMAC) is currently working on the revision of the
procedure for the asscssment of planned release of
rccombinant DNA organisms. Topics to be discusscd
include the transfer of genctic material into human
subject for discase treatment (considered as a form of
rclease) and work on germ-line cells. The asscssment
of planned release proposals involves consideration by
two sub-committees of GMAC concerncd withgenctics
of the construct and the environmental implications for
its release. A new draft law on GMO reicases is current-
ly being discussed at the national Ievel in Australia
hetween the ministrics responsible.

Examples of planned releases approved by GMAC
are:

e Ficld trials of a live Salmonclla vaccinc to
prevent death during live sheep export;

e Commcrcial cvaluation of melibiose utilizing
baker’s yeast.

Deciails: GMAC, GPQ Box 2183, Sth floor, East 111
Alinga Street, Canberra, ACT 2601. (Source: EBIS,
Vol. 2, No. 1, 1992)

| European Community |

Little ventured on Europe’s biotechnology

Unccertaintics over patent rights and safety regula-
tions arc deterring investors from putting moncy into
biotcchnology companics. Venture capital organiza-
tions in Europe invested £62 million in biotechnology in
1M1, down from £101 million in 1989, according to
fipures published by the European Venture Capital
Association and KPMG., the management consultancy
firm. In the United Kingdom, venture capitalists in-
vested £15 million in biotechnology in 1991, down from
£35 million in 1989,

Garry Watts, KPMG's biotechnology specialist,
describes the arca as “potcentially a very high reward
indusiry.” But the patent situation in Europe is *s mud-
dlc”, savs Watts, who helieves that the European
hiotechnology industry is under pressure from the Far
East, where safety regulations are not as strict,

Innovators wanting to launch new companics in any
arca of high technology are finding it increasingly dif-
ficult to raise venture capital. KPM's report Venture

Capital in Europe, shows that the amount of money
invested in high technology has declined by 22 per cent
over the past two years, from a peak of £693 million in
1989.

While the amount of venture capital invested in
Europe increased from £2.388 mitlion in 1990 to £3.242
million in 1991, Iess of the moncy went into high-tech-
nology companics.

John Hustler, head of venture capital at KPMG, says
that venture capital organizations have moved away
from investing in new companics and high technology.
They now put more moncy into management buy-outs
and expansion schemes.

The growth of the Europcan venture capital business
also makes it harder for investors to analyse proposals
from small companics, the source of most Li-tech
projects.

Hustler says that universities turn increasingly to
venture capital organizations when they want to com-
mercialize their rescarch, but academics rarcly have the
makings of successful entreprencurs. One sign of the
universitics’ growing interest in commercialization is
the increase in their patent activitics in biotechnology.
Onc option that KPMG is developing with some univer-
sitics is for them 1o cstablish their own companics to
bring their products to market, perhaps partly owned
by a commercial organization. The exploitation com-
pany would ferct out promising rescarch in the univer-
sity and act as a “marriagc broker”, bringing acadcmic
rescarchers into contact with entreprencurs who would
then, if appropriate, scll the idea to venture capital
funds. (Sourcc: New Scientist, 11 July 1992)

Regulatory environment rapidly evolves in
Europen Community

The development and approval of biotechnology
products for medical use is increasingly challenyging and
complex, with the range of product development,
regulatory, marketing, legal and patent issucs expand-
ing on a worldwidc basis.

The regulatory environment is evolving rapidly, with
great attention focusing on changes in regulatory pro-
cedures within Europe and the USA. There are also
international cfforts 1o harmonize data requirements
between the Egropean Community (£C), Japan and
the USA.

Current EC regulations

European Community approval of biotcchnology-
hased products for human administeation is currently
controlled by EC Council Dircctive %722 EEC, which
hecame cffective on 1 July 1987, Known as the “high-
tech direetive™, it provides the basis for the currem ¢
concertation procedure, designed o accelerate ap-
provals of two “lists” (A and B) of products that con-
stitute significant advances.
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List A products are medicinal products developed
by means of the following biotechnology processes:
recombinant DNA (rDNA) technology; controlled ex-
pression of genes coding for biologically active proteins
in prokaryotes and cukaryotes, including transformed
mammalian cells; and hybridoma and monoclonal an-
tibody products.

List B products are other high technology medicinal
products that, in the opinion of a regulatory agency,
constitute a significant therapeutic interest. These in-
clude products manufactured by other biotechnology
processes; medicinal products administered by means
of new dclivery systems; medicinal products based on
radioisotopes; and medicinal products manufactured
using processes that demonstrate a significant technical
advance.

The procedure is mandatory for List A products,
including any biotechnology products and optional for
List B products. To datc, all biotechnology submissions
have been List A products.

Concertation procedures

The concertation procedure involves reviews of ap-
plications by EC member States coordinated by the
Committee on Proprictary Medicinal Products
(CPMP). The CPMP is composed of two repre-
sentatives of each EC member State. The approach
allows the members to exchange views and harmonize
opinion at thc community level before any national
decision is reached about the pruduct’s approval. The
CPMP opinion is not binding on the member States.

The procedure has fixed timetables for review and
assessment of products. The timetable for a product is
sct when the application is filed with the first member
State. The applicant should be in communication with
the rapporteur country well in advance of submission.

Acceptance of an application as valid after a 10-
working day (14-calendar-day) administrative review
makes that member State the rapporteur. Applications
to all other member States should be made within three
weeks after the first application.

The rapportcur country should provide its asscss-
mcnt report to other member States within 45 days;
cach member State should provide its comments within
60 days thereafter. Thus, the review by all individual
countrics should be completc within 119 days, with a
possible 90-day extension.

When comments from all member States arc
reccived, the CPMP and working partics - six sub-com-
mittecs focusing on diffcrent aspects of the cvaluation
(c.g., cfficacy and safcty) - arc given 45 days to review
them and the rapportcur's assessment. The conclusions
of these reviews are provided to the applicant, who has
90 days to respond (this time can be extended at the
applicant’s request).

(renetic Engineering and Biotechnology Monitor, No. 39
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The CPMP and member States assess the response.
Within 135 days the CPMP mects, conducts a hearing,
reaches a decision and issues its opinion to all member
States. Each member State then has up to 30 days to
provide its decision on approval of the product to the
CPMP.

In theory, the entire process from submission to
approval of a product by all member Staies should take
239 to 419 days, depending on how much time is taken

for each activity.
Good Clinical Practice

Good Clinical Practice (GCP) has been enshrined in
Community legislation by Directive 91/507/EEC. The
GCP guideline adopted in July 1991 includes require-
ments for informed consent of the subjects, review of
the protocol by an ethics committee, Standard Operat-
ing Procedures and extensive record keeping. The com-
pany retains all responsibility for the clinical trial, its
outcome and, of course, responsibility for the eventual
product.

Proposed EC regulations

The future operating procedures for product ap-
provals in the EC are under discussion based on
proposcd Regulation 90/C330/01, which describes
centralized procedures for the authorization and super-
vision of medicinal products for human and veterinary
use and establishes a European Agency for the Evalua-
tion of Medicinal Products. EC regulations take efiect
in member States without implementation through na-
tional legislation.

Approval of some regulations require unanimity;
others, a qualified majority (weighted based on popula-
tion considerations). France has taken the position that
approval of this regulation would require unanimity.

If ratified in its current form, the proposed Council
Regulation would bring broad changes. Biotechnology
preducts would undergo a centralized assessment
cvolving from the concepts included in the present
concertation procedure. According to the proposal,
applications for biotechnology products would be sub-
mitted directly to the new Agency. The application
would then be referred to the CPMP or CVMP (Com-
mitlee on Veterinary Medicinal Products) for review.

For cach application, an individual would be ap-
pointcd as rapportcur with overall responsibility for
coordination of the product review. Experts appointed
by the appropriate committec would help the rappor-
teur evaluate individual parts of the file. The appoint-
ment would be made from lists of experts provided by
the member States. The experts would report directly
to the committee rather than to their individval national
authoritics.

Working under the CPMP or CVMP and consulting
its cxpert advisory panels, the rapporteur would
preparc an assessment report for the product, including
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a review of the summary of product characteristics and
proposed labeling and packaging inserts.

Draft reports would be presented to the appropriate
committee for its scientific opinion. The committee’s
opinion, unlike those rendered during the current con-
certation procedure, should be binding oa all EC mem-
bers. The overall time allowed for the Agency to
prepare an opmion is 210 days, but the clock would stop
during any iime requested by the applicant to reply to
questions posed by the committee.

In practice, the minimum time to achieve a
favourable opinion may be scveral months longer. If a

company appealed or objected to the opinion, the time
scale increases to about 16 months.

Although the European Parliament provided a
favourable opinion on the proposals in June 1991, the
member States may not provide final opinions until July
1992. A qualified majority can approve the directive
and establish the Agency.

Most member States favour the use of a centralized
procedure to review biotechnology products. This
would cnsure that the small available number of well-
qualified people participate in evaluation of key
product submissions. Implementation of the system
would probably not take place before mid-1994.

Germany has publicly stated opposition to a central-
ized agency whose decisions are binding on each mem-
ber State. The European Parliament may not vote on
the proposal before the end of 1992. The new procedure
could reduce the time to a central opinion from the
present typical range of 12 to 18 months to less than one
year, potentially including an opinion binding on all
member States.

Biotechnology products have received rapid reviews
through the existing concertation procedure. The only
product that bas experienced regulatory difficulties in
Europe is bovine somatotropin, which bas political dif-
ficultics similar to those in the USA.

Biosafety research in the European Communities

The Commission of the Europcan Communitics has
implemented within the framework of BAP (Biotech-
nology Action Programme: 1985-1989) a research ef-
fort on biosafety, which involved the work of 58
laboratories organised through the Community in 16
international projects. These projects were aimed at the
study of the problems associated with the release of
gencetically modified microorganisms, plants and
recombinant vaccines with the view to ensuring their
safe use and identifying possible risks.

The final report on these studies was published by
the Commission (I. Economidis (Ed.), Biotechmology
R&D in the EC: Risk Assessment, Part I: Achieve-
ments; Part I1: Detalled Resuits). The information this
report makes available to the international community
of scientists and regulators covers a range of results and
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data on the development of specific monitoring techni-
ques, the behaviour of genetically modified organisms
(GMOs) in model ecosystems and small field trials and
on the genetic stability and gene transfer from GMOs
released into the environment.

The assessmeant of possible nisks associated with the
release of GMOs is continued and ampiified by
BRIDGE (Biotechnology, Rescarch for Innovation,
Development and Growth in Europe: 1990-1993). Last
summer, the Commission launched a call for proposals,
which attracted 41 projects involving 186 laboratories.
After four evaluation sessions in which 26 experts from
the member States participated, the Commission, in
agreement with the Consultative Committee CAN-
BRIDGE, which advises the Commission during the
implementation of the programme, decided to support
15 projects grouping 78 participants.

These projects cover the following issues:

¢ 1. Horizontal Gene Transfer
Plant-bacterial plant pathogen interaction;
Plant-fungal plant pathogen interaction;
Plant-microbe interactions;
Soil microbial inoculants.

o 2. Soil Microbial Ecology
Biological containment;
Effect of selection on gene stability and transfer.

o 3. Bioremediation
PCB-degrading bacteria;
Fate of GEMs in pollution hot spots;
GEM s with high ecological predictability.

® 4.Tools
High resolution automated microbial identifica-
tion (T-project);
Molecular taxonomy of fungi (concerted ac-
tion).

o 5. Transgenic plants
Baculoviruses for insect control;
Environmental assessment of live recombinant
vaccines;
Genes involved in latency and reactivation of
pseudorabies viruses;
Biosafety of genetically eaginecred retroviruses.

Research in these areas was to start by 1 October
1991; the first results are to be discussed by ad hoc
groups in late 1992,

In order to complement BRIDGE, the Commission
of the European Communities has proposcd that a new
programme (“Biotechnology”) be implemented during
the period 1991-1994. “Biotechnology” will cover three
main areas: molecular approaches, cellular and or-
ganism approaches and ecology and population biol-
ogy.

Although biosafety is a borizontal concern that takes
into consideration the findings of every other biological

Genetic Engineering and Biotechnology Monitor, No. 39
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sector (promoters, position cffects for gene expression,
cell-cell interactions) it falls essentially within the area
of ecology and population biology. The rescarch will
aim at understandiag in molecular terms the
mechanisms of microbial genctics and of behavinural
physiology, which are important for a proper manage-
ment of natural ecosystems. As far as the release of
GMOs is concerned, the programme will extend the
ongoing rescarch cfforts of BRIDGE to transgenic fish
and to insccts.

The Commission hopes, through its biosafety re-
scarch:

® (o reassurc the public on all matters related to
the safety of GMOs for man and his environ-
ment;

o tohelpregulatory authorities with tools and data
important for the authorization of field trials
and application permits; and

e 1o stimulate the acquisition of fundamental
knowledge important for environmental studies.

(Source: BFE, Vol. 8, No. 12, December 1991)
EC/US environmental bilateral in biotechnology

The Permanent Technical Working Group on
Biotechnology and the Environment (sct up in Septem-
ber 1990) met in Brussels on 27 March 1992, This was
the fourth meeting of these bilateral consultations,
whosc objective is 1o exchange information and ex-
perience and develop cioser cooperation between the
USA and the EC. A first tangible result is the publica-
tion of a joint EC, US document on methods for the
detection of micreorganisms in the environment. The
rcport (EUR 14158) is available at ECU 12 from the
Office of Official Publications of the European Com-
munitics, L-2985 Luxcmburg. A new joint document on
vectors used in genctic modification was discussed.
Information was exchanged on regulation.

Following the official bilatcral mecting, a workshop
on Regulatory and Technical Issues Associated with
Ficld Tests of Genetically Modified Organisms took
place at the University of Leuven on 30 and 31 March
1992 The workskop brought together the US
regulatory authoritics for approving releases (EPA and
USDA) and the EC compcetent authoritics implement-
ing Directive %/220/EEC on the deliberate release of
GMOs, and their experts to discuss regulatory and
technical issues associated with field tests of GMOQOs,
Specific case studics were examined. (Source: EBIS,
Vol. 2, No. 2, 1942)

chairmanship of Wolf-Michael Catenhusen, conducted
a public hearing on how the gene technology law, which
came into force in July 1990, was being implemented.
Twenty-one experts from government administrations
(including the EC), enforcement zuthorities, industry,
tradc unions, universities and ecological institutes were
invited to answer some 70 questions ranging from safety
issues, length and cost of administrative procedures to
international comparisons with other EC countries and
the USA.

While general satisfaction was expressed both with
the existence and the spirit of the gene technology law,
criticism focused on the over-burcaucratic
“Durchfiihrungsverordnungen” (implementing regula-
tions), which entered into force shortly after the gene
law itself. The enforcement of these provisions is not
carried out federally, but by 50 different regional
authorities.

Long delays and compliance costs and the heavy
obligations of documentation even for routine experi-
ments without regard to the actual risk involved, were
considered severe shortcomings.

Scientists registering S1 laboratories had to provide
the same dctailed information about laboratory instal-
lations as those working with $3; the forms to be filled
in were basically the samce for experiments with S1 and
$4 organisms.

While there was gencral agrecment between re-
searchers and industry that work with S3 organisms
should be subject to tight safety provisions (which, how-
ever, only concern 3 per cent of the experiments under-
taken), the cqually strict provisions for S1 and S2
organisms (96 per cent of experiments), were con-
sidercd to be burcaucratic, stifling research and even
dangerous, since students in particular, would get a
wrong perception of risk.

Profcssor Winnacker of the Genzentrum of the
University of Munich pointed out that while several
hundred dcliberate releases of recombinant organisms
have been carricd out worldwide, only onc field trial has
cver taken place in Germany (with petunias). Hardly
any work on genc therapy is undertaken and no non-
(icrman company had invested in Germany in gene
technology research or production.

The hearing cnded with a call for concrete proposals
from cxperts on those aspects of the genc law which
would requirc adaptation, particularly with regard to
scicntific progress, and on how a more risk-bascd ap-
proach could be implemented. (Source: EBIS, Vol. 2,
No. 2, 1992)

| Germany ]

L Japen ]

Experience with the gene technology law

On 12 February 1992, the Committee for Rescarch,
Technology and Tecknology Impact Asscssment and
the Committee for Health of the Bundestag, under the
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Deliberate release of GM()s report

The Central Council for Environmental Pollution
Control of the Japanese Environment Agency sct up an
Expert Committce on Biotechnology in Junc 1989,
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After 16 mectings, the Committce has produced a
report on eaviroamental protection for the deliberate
release of genetically modified organisms into the en-
vironmeni. The report, somre 50 pages of English trans-
lation, reviews the developments that have taken place
in the USA and the EC, particularly taking account of
the OECD deliberations. It coasiders likely impacts
and the risks for the environment presented by the
technology, and the need for the public to have a full
and correct understanding of it. The Expert Commitice
concluded that it had found a wide disparity of vicws
among its members. Debate on an appropriate institu-
tional framework will be continued, taking into account
the findings of the report and of advances in related
science and technology. Details may be had by contact-
ing the Environment Agency Global Environment
Dcpartment, Planning Division, 1-2-2 Kasumigaseki,
Chiyoda-ku, Tokyo 100, Japan. (Source: EBIS, Vol. 2,
No. 2, 1992)

| The Netherlands ]

GMO safety

The Dutch government is cracking down on safety in
GMO research. Environment minister, Hans Alders,
has announced a major review of all “companies and
research laboratories™ working with GMOs.

The inspection will be comprehensive, for the Min-
istry intends to investigate every single company and
cvery single laboratory. The inspections will not be
completed for at least two years.

The government is acting in direct response to a
study from Leiden University. The study, which
focused on safety in GMO rescarch, concluded that 7
per cent of all experiments arc “illegal”, because they
do not conform to safety regulations designed to
preveant the spread of GMOs in the caviroament.

The report blamed local government shorticomings
for the breaches. Under the Dutch regulations, local
authoritics are responsible for GMO experiment licen-
ces, and for on-site inspections. Because this system has
failed, the Ministry will now carry out the inspections
itself.

The GMO-by-mail fracas has grown from warning in
another report. The Dutch postal service carries some
3,000 GMO packages cvery year. Most of those pack-
ages arc inadequately sealed, according to a report
from the National Environment Rescarch lostitute
(RIVM). At least 15 times a year, some of those pack-
ages break, exposing both the postman and ihe environ-
ment to the genetically-engineered contents. (Source:
Chemistry & Industry, 6 April 1992)
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[ Switzestand !

“Yes™ to genetic engineering

Through a referendum on 17 May 1992, the citizens
of Switzeriand voted genctic technology onto their con-
stitution for the first ime in the federation’s history.
Swiss companies involved in biotechnology have per-
ceived the “yes” vote in the current referendum as an
endorsement of genetic engineering. However, a sub-
sequent referendum could place a complete ban on
transgenic animal: and on all relcases of transgenic
plants in Switzerland. Under the Swiss democratic sys-
tem, the people arc sovereign and through frequent
referenda make known their views on how the
federation's coastitution should change. In duc timc,
parliamentary process translates those wishes into law.
Since 1874, the year it was established, the Swiss con-
stitution has been changed 117 times to adapt to a
variety of social and technical developments. Now it is
the turn of genctic cnginecring.

It will probably take several years for the results of
the May refereadum to be translated into Swiss law.
However, industry is concerned that, in enacting the
Beobachter Initiative, the Swiss government should
lcarn from experiences in the UK and Germany where
the need to enact the directives of the European Com-
munity on genetically engineered products resulted in
regulations that were more restrictive or cumberscme
than necessary.

The new initiative calls for a complete ban on trans-
genic animals, a total ban on the release of transgenic
plants and a ban on patenting living genetically en-
gincered products. It also calls for the inclusion of
non-governmental organizations on expert commiltees
to regulate products manufactured through genetic en-
gincering. And it wants manufacturers to demonstrate
not only efficacy, safety and quality, but to also
demonstrate socio-cconomic need and the absence of
alternative production methods. (Extracted from:
Bio/Technology, Vol. 10, June 1992)

[ United Kingdom |

BIA and ABPI criticise EC impilementation
proposals

The Biolndustry Association and the Association of
the British Pharmaceutical Industry (ABPI) have both
told the government that its proposals for implementa-
tion of the EC directives on genctically modified or-
ganisms (GMOs) are badly drafted and could reduce
the competitiveness of the UK biotechnology industry.

In its comments on the proposed GMOQ regulations,
the ABPI notes that in their present format they “could
have major implications for the pharmaceutical in-
dustry in the UK". Specifically, it is concerned about
what it sees as the over cautious provisions relating to
companics engaged in low-risk, high volume contained
use production.
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The ABPI also has reservations over aspects of coa-
fidentiality and public access to informatios of com.
mercial importance and belicves a number of proposals
£0 beyond the requiremenis of the relevant EC direc-
tives. As such, it says they could disadvantage UK-
based industry.

On the question of coasents for release, it articizes
the costs involved, put at betwees £2,000 and 4,000 per
conscnt, and the renewal period of three months, which
it says is far too short in the context of large-scale
culture of GMOs. It suzgests a more practical rencwal
period would be four years.

Current sales by UK biotechnology companies are
estimated at £350 million, of which 45 10 55 per ceat is
cxported. Estimates are that sales will grow at the rate
of 20 to 30 per cent per year. The world market, in
contrast, is put at ECU 5.1 billion and is estimated to
reach ECU 833 billion by the year 2000. (Extracted
from: Esropean Chemical News, 10 February 1992)

Rules in a mess

Draft regulations governing the development and
releasc of genetically modificd organisms in the UK
were so complex and confusing that they require a
comprehensive overhaul, according to the Department
of the Environment. The department, which is working
out a new “user-friendly” version, had hoped to issue
the final regulations in May 1992, but now says that the
final draft will be completed several weeks behind
schedule. Industry complained that the text of the draft
regulations was confusing, contradictory and unwicldy.
(Sourcc: New Scientist, 23 May 1992)

C United States of Americs ]

Washington takes a stand on biotechnology

The White House has published long awaited
guidclines for agencics that regulate the release of
biotechnology products into the environment. These
stress that all products, whether traditionally grafated
hybrid plants, or genetically manipulated, pest resistant
crops, must be treated in the same way.

Instead of assuming that all products of genetic en-
gincering are dangerous until proven otherwise, the
agency will have (o base the need for regulation on the
risk a product poses to the cavironment irrespective of
the method of production.

The guidelines embody the findings of the National
Rescarch Council, published in 1989. That report said
organisms that have been genctically modified do not
posc an inherently greater risk than unmodified ones.
It added that no conceptual disiinction exists between
genetic modification of plants and microorganisms by
classical methods or by molecular techniques.

The guidelines read that the Environmental Protec-
tion Agency and the US Department of Agriculture can
go ahcad with the publication of regulations governing
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the relcase of biotechnology products into the eaviroo-
ment.

Without these regulations, the biotechnology in-
dustry could not be sure how the agencies would treat
their applications for, say, field triaks, or whether
genetic engineering would push up the cost of testing
before bringing a product to market.

Botk the Association of Biotechnology Companies
the guidelines and the emphasis on nisk rather than the
method of production.

At the same time as publishing the guidelines, the
White House called on the agencies to clarify which of
them is responsible for regulating different products.
Currcntly, companies need to seck approval from both
the USDA and the EPA in some cases. That job is
supposed (0 be completed within weeks rather than
months. (Source: New Sciestist, 7 March 1992)

US regulation of biotechnology products for
buman wse

US regulation of biotechnology products for human
use is under the jurisdiction of the FDA Center ior
Biologic Evaluation and Research (CBER) or the Cen-
ter for Drug Evalustion and Research (CDER). Most
biotechnology products have been classified as
biologics and are handled by the CBER. Veterinary
products, such as bovine somatotropin, are covered by
the Center for Veterinary Medicine.

The new biotechnology techniques are considered to
be extensions, or refinements, of older techniques and
subject to the same regulatory paradigms, procedures
and jurisdictions. Thus, recombinant insulin was hand-
led by CDER, as was insulin produced by extraction.

Scieatific considerations dictate the course of FDA's
review. Regulatory scrutiny is commensurate with per-
ceived risk of the product. For example, conventional
bepatitis B vaccine is derived from pooled plasma of
paticnts with chronic hepatitis and undergoes an ex-
haustive inactivation. It generally causes the FDA more
concern than the rDNA-derived sub-unit vaccine
produced in recombinant yeast.

All pharmaceutical products are now designated
“routine” or “cxpedited” by the FDA for review
priority, replacing the 1 to 4 rating sysiem previously
used. It is expected that a disproportionate sharc of
biotechrology products will be designated to receive
expedited review.

Altbough products are gencrally treated on a first
received, first reviewed basis, a product such as an
AIDS vaccine would be given top prionity.

There is a statutory requirement that drugs be
reviewed within 180 days. This is rarely met, in part
because the “clock” stops whenever the FDA is waiting
for responses to questions.
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Because the number of biotechnology products in
development has increased comsiderably (over 250
products with over 1,000 clinical trials under way), the
FDA hasrc-allecated substantial resources to this ield.

In the past, Center respousibility for review of “com-
bination products™ (c.g, an immunoconjugate) would
be uncertain. Under regulations implemented in
November 1991, onc Center will have primary junsdic-
tion for cach product. Inter-centre agreements assign
jurnsdiction by product class, describing product char-
acteristics and indications where collaboration in the
review process may be appropriate. For products not
clcarly catcgorized by ihe agreements, companies may
request specific assignment to a specific centre.

Companices are advised to talk to FDA carly and
oficn, particularly if they have no previous regulatory
cxperience. Companics should provide FDA with con-
crete proposals for a product’s development. The
FDA’s “Points to Consider™ documents provide tech-
nical advice on a number of discrete areas of rapadly
cvolving technology and product classes. The most
recent of these deals with somatic cell human gene
therapy.

There is a broad consensus within the USA that
biotechnology products do not pose different risks from
similar products of other techniques and should there-
fore not be subjected to special procedures or require-
mcnts. Regulatory programmes should be structured to
accommodate rapid scicntific advances by cmploying,
where possible, performance-based standards over
design standards. FDA, in association with the
President’s Council on Competitiveness, announced a
serics of recommendations to improve the regulatory
process in November 1991:

External Review of Drugs: FDA would contract with
outsidc organizations, choscn and paid by FDA, to
seview applicants. There would be a 120-day deadline
for completion of the contractor’s review and a goal for
total review time (including FDA's time) of 180 days.

Accelerated Approval Regulstion: FDA would ap-
prove some drugs on the basis of “surrogate” cndpoints

R

rather than definitive evidence that a drug treated a
discase. Post-marketing studies would then be re-
quired.

FDA-Propesed Management Reforms: Would in-
clude computerization of drug applicatioas to speed
reviews. imposition of user fees to fund additional
reviewers, and improvement of internal systems of ac-
countabiliby.

Expaeded Use of Advisory Committees: Would in-
volve expert advisory committees carlicr in drug review
decaisions and depend to a greater extent on the
committce’s judgcment about the course of the drug's
testing.

IRB Review of INDs: Institutional Review Boards
would be given increased authority to approve carly
testing of drugs in humans_ The exclusive jurisdiction of
IRBs in Phasc 1 drug testing s likely to be restricted 1o
certain classes of products and selected mstitutions that
have well-established expertisc.

International Harmoaization: FDA would continue
to work towards a number of “harmonized™ procedures
with foreign countries (¢.g. common application for-
mat, greater acceptance of foreign testing data, shared
inspections and common requirements for animal test-
ing). The ultimate goal would be “reciprocity” with
other countrics.

The recommendations also covered other areas not
dircctly related to product approvals.

Implementation of these proposals is cither under
way or will begin within the next few months. They are
expected to have a significant impact on the regulatory
proccss beginning almost immediately. For example.
FDA recently authorized 50 additional positions for
review of biotechnoiogy submissions. (Source: Genetic
Engineering News, 1 April 1992. Article by Kenncth D.
Brown).
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