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Foreword

This report updates and extends the OECD’s earlier work on ‘‘Recombinant DNA Safety
Considerations’” (1986) and ‘‘Good Developmental Principles (GDP) for Small-Scale Field
Research’” (1992) which had set out safety guidelines for biotechnology applications in indus-
try, agriculture and the environment. It is the outcome of work carried out over two years, from
June, 1991, and of many meetings of a ‘‘Preamble Subgroup,” chaired by Mr. P. Van Der
Meer of the Netherlands, and a ‘‘Crop Plant Subgroup,”’ chaired by Mr. J. Cook of the United
States, of Working Group III of the OECD Group of National Experts on Safety in Biotechnol-
ogy (GNE). Working Group III was chaired by Mr. P. de Haan of the Netherlands

The Preamble of this report places earlier OECD work in a general overall context to
reflect the dynamic evolution of biotechnology. The section on crop plants describes how the
concept of ‘‘familiarity’” — with the plant, the introduced trait, ‘the environment and their
interaction — may be applied to facilitate risk/safety analysis and to manage possible risks in the
context of scaling up modified crop plants towards commercial release.

This report was prepared by the OECD Directorate for Science, Technology and Industry,
in collaboration with the Environment Directorate, and is published under the responsibility of
the Secretary-General.

The OECD work on safety aspects of biotechnology, of which the present publication
forms a part, has been made possible in particular by the generous financial support received
from the Commission of the European Communities and from the Government of Japan.
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I. Preamble

INTRODUCTION

The introduction of new molecular technologies in the early 1970s initiated discussion on
safety in biotechnology. When the power of moving genes between unrelated organisms with
the new techniques was appreciated, the Asilomar (California) conference was convened to
explore the advisability of using the new rDNA technology and the conditions under which
experiments should proceed. Uncertainty led to concerns that use of the new techniques might
lead to increased risk from modified organisms.

This discussion resulted in a number of national and international recommendations,
guidelines or regulations, and legislation. The 1986 OECD report Recombinant DNA Safety
Considerations (the so-called ‘‘Blue Book’’) was one of the first international scientific
frameworks for the safe use of organisms derived from rDNA techniques in industry, agricul-
ture and the environment. This book set out general principles for the safe development of
rDNA organisms. The reason for focusing specifically on rDNA organisms in the Blue Book
was that techniques were being used to produce organisms with novel genetic combinations,
and there was limited or no experience with such organisms.

By the mid-1980s rDNA techniques were considered increasingly to represent an exten-
sion of conventional genetic procedures and rDNA organisms to present risks that are the same
in kind as those posed by any other organism. There was also recognition that the same
physical and biological laws control the behaviour of organisms, whether modified by conven-
tional, or by rDNA techniques. '

However, the conventional and newer molecular techniques differ in two respects. Molec-
ular techniques allow firstly a greater diversity of genes to be introduced into organisms and,
secondly, in general, greater precision in the introduction of genetic material, yielding a more
thoroughly characterised and potentially more predictable organism. As the characteristics of
the organism depend on its genetic make-up, the view has been expressed that there may be a
particular concern if there is a lack of experience with organisms having particular genetic
combinations from different sources.

The OECD Group of National Experts on Safety in Biotechnology (GNE) has worked
since April 1988 to update and develop further the particular principles set out in the Blue
Book, aiming at the development of scientifically sound principles and practices for the
application of organisms referred to in the Blue Book.

The GNE began work in this area with the preparation of good developmental principles
(GDP) for small-scale field trials of genetically modified plants and micro-organisms, published
under the title Safety Considerations for Biotechnology — 1992. In the programme for further
work, the GNE initiated similar activities on large-scale field trials.



At the meeting of June 1991, the GNE decided that a preamble should be prepared which
places the different initiatives in a general overall context and which reflects the fact that
biotechnology is a dynamic and rapidly evolving area.

The purpose of the Preamble and the reports to follow are therefore to evaluate, interpret
and apply the general principles for safety in biotechnology, thus reflecting current knowledge
in order to offer a basis for further work in the area of introductions into the environment.

Scientific and technical methodologies for evaluating safety are likely to vary from one
group of organisms to another and therefore subsequent reports will treat separately specific
groups of organisms (e.g. MICro-organisims).

It is recognised that the safety of an organism is independent of the process of genetic
modification per se. As stated in GDP, it is the characteristics of the organism, including new
traits (however introduced), the environment and the application that determine the (likelihood
of) risk of the introduction. The work of the GNE is carried out in the context of safety in
modern biotechnology, but the principles for safety laid down in the subsequent paragraphs and
reports apply to any organism.

General principles for safety in biotechnology

Safety in biotechnology is achleved by the appropriate application of risk/safety analysis
and risk management.

Risk/safety analysis

Risk/safety analysis comprises:

—~ hazard identification and, if a hazard has been 1dent1ﬁed
— risk assessment.

It is recognised that:

a) Risk/safety analysis is based on the charactenstlcs of the organism, the mtroduced
trait, the environment into which the organism is introduced, the interactions between
these, and the intended application. Knowledge of and experience with any or all of
these provides familiarity which plays an important role in risk/safety analysis. Further
explanation and examples of familiarity can be found in detail in the subsequent
reports. Familiarity is not synonymous with safety; rather, it means having enough
information to be able to judge the safety of the introduction or to indicate ways of
handling the risks. A relatively low degree of familiarity may be compensated for by
appropriate management practices. Familiarity can be increased as a result of a trial or
experiment. This increased familiarity can then form a basis for future risk/safety
analyses.

b) Risk/safety analysis is conducted prior to an intended action and is typically a routine
and ongoing component of research, development and testing of new organisms,
whether performed in a laboratory or a field setting. It can range from a routine ad hoc
judgement by the researcher as an implicit part of good experimental practices, to
adherence to a formalised assessment.

c) Risk/safety analysis is a scientific procedure which does not imply or exclude regula-
tory oversight or imply that every case will necessarily be reviewed by a national or
other authority.



Risk management

In this report, the term risk management refers to the way appropriate methods are applied
in order to minimise the scientifically identified risks. It does not encompass additional factors
such as socio-political values, etc. In principle, appropriate management is based on and should
be in proportion to the results of the risk/safety analysis.

All organisms are subject to natural biological, physical and chemical influences on their
survival, reproduction and spread in the environment. Knowledge and experience of the effects
of these natural influences on the organism, and of interactions between the organism and its
environment can be used to manage the organism. Risk management encompasses all aspects of
the management of the organism indirectly through management of the environment into which
the organism is introduced, or directly, by management of the organism itself.

The practices used for managing the risk of different types of introductions depend on the
type of organism and hence are dealt with in detail in the subsequent reports. Such practices
may include the use of biological, chemical, physical, spatial, environmental, temporal or other
isolation conditions, outside strict containment, to provide barriers to minimise the dissemina-
tion and impacts of organisms or their genetic material outside the area of application. For
example, flowers: or other reproductive structures may be removed in order to preclude gene
transfer, and special decontamination treatments may be used to prevent persistence and
dissemination.

Risk management to ensure safety is employed during the development and evaluation of
an organism in a systematic and stepwise fashion, through an appropriate continuum, for
example from the laboratory, through stages of field testing, to final (e.g. commercial)
application.

The number and modalities of the stages to be visited in this continuum are not fixed, but
depend on the outcome of the risk/safety analysis at the different stages. Progression through
the appropriate developmental stages generally entails a reduction in control and possibly in
monitoring, whilst often increasing scale in order to gain knowledge, or for functional purposes.
Any particular developmental stage begins after incorporating information and experience from
an earlier stage, or other appropriate information such as from monitoring, into that risk/safety
analysis.

Operation of the concept of stepwise development and evaluation

Operational principles of risk/safety analysis and risk management

Several operational principles governing the stepwise development of organisms can be
identified:

i) Progression through the continuum of developmental stages is based on information
gathered from previous experiments, from other appropriate sources, or from empiri-
cal observations. Experiments will include observation and measurement of organisms
and their impact as appropriate, in order to obtain data relevant to safety. A risk/safety
analysis may indicate that: a) progression can proceed to a more advanced stage;
b) work should not proceed to another stage but that further work at the same stage is
required, for example to accumulate data; or ¢) further developmental work at an even
earlier stage is required.



ii) When appropriate risk/safety analysis and risk management are conducted, perform-
ance trials can be carried out at any developmental stage. Performance trials per se do
not necessarily provide information relevant to the risk/safety analysis and risk man-
agement, but can be designed to do so.

Factors affecting the operation of the concept of stepwise development

As discussed above, progression through developmental stages is flexible and tailored to
the particular situation. Factors that influence the operation of this stepwise concept include:

i) familiarity with the characteristics of the organism, the trait introduced, the interac-
tions between these, and the intended application;
ii) familiarity with the conditions and the environment into which the organisms are
intended to be introduced,;
iii) familiarity with interactions among the organism, the trait and the environment.

Operation of the concept of stepwise development for specific groups of organisms

The principles set out above are of a general nature. Both the detailed design of the
developmental stages and the information appropriate to proceeding with any particular stage
may vary from one group of organisms to another.

As was indicated by the GNE, the scientific and technical methodologies for risk/safety
analysis and risk management for specific groups of organisms will be dealt with separately in
subsequent reports.
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