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I. INTRODUCTION

1. The Regional Forum on Toxicology of the Regional Network for the
Production, Marketing and Control of Pesticides in Asia and the Pacific
(RENPAF) organized by the United Nations Industrial Development
Organization (UNIDO) in collaboration with the World Health
Organization (WHO), Fertilizer & Pesticide Authority (FPA) and
Agricultural Pesticide Institute of the Philippines (APIP) convened in
Baguio, Philippines on April 22, 1985 at the Baguio Country Club. On
April 24, 1985, due to an earthquake*, the meeting was transferred to
Manila where it reconvened on April 25 and closed on April 26 198S.

2. The Technical Advisory Committee (TAC) of the RENPAF acknowledged
toxicology as one of the important subjects for regional cooperation
and recommended to convene the meeting with the following objectives:

a. To provide a basis for regional harmonization of pesticide
registration requiraments; .

b. To examine the elements of a toxicological assessment of a
pesticide and the implications of the results for requlatory
control;

c. To exchange Network experience on current toxicological data
requiraments, assessment procedure, standards and practical
implication for registration;

d. To consider the need for appropriate safety measures
in the use of pesticides including education of the public.

3. The meeting was attended by 26 delegates representing the governments
of 12 countries, representatives fram 3 United Nations Organizations, 3
consultants / resource speakers, 3 observers from GIFAP, and 26 fram
campany members of the APIP. The list of participants are presented as

Appendix 1.

4. The proceedings of the mee-ing are sumnarized below. Due to the
earthquake, these were no’. approved by the participants before the
meeting closed. However, the Recommendations as set out in
para 67 were unanimously approved at the final session.

* Note: Due to the effects of an earthquake, the location of the meeting
was transferred fram Baquio City to Manila on 24 April 1985. On the
resumption of the meeting in Manila on the “ollowing day, the delegates
passed a vote of thanks to Mrs. Cecilia P. Gaston, Deputy Administrator for
Pesticides of the Fertilizer & Pesticide Authority of the philippines, and
Chaimman of the meeting, for the efficient manner in which the transfer was
carried out. Mrs. Gaston in turn asked that the contribution to the
transfer of the industry association, the Agricultural Pesticide Institute
of the Philippines (APIP) to be recorded. !




II. OPENING G¢ THE MEETING

Mrs. Cecilia Gaston, Regional Coordinator, RENPAF, stated that this
meeting marked the temmination of the initial phase of the Network's
operation. Previous meetings, held under the auspices of the TAC had
led to a recognition of the need for guidance on the use of the
toxicological data for registration of pesticides. She aciknowledged
the valuable assistance given by participating agencies, WHO, UNIDO,
UNDP and by APIP.

Mr. [eopoldo Camino, President, APIP, welcomed delegates on behalf of
the 1local pesticide industry anmd recognized the need for harmonization
and clarification of pesticide registration requirements for countries
of the region.

Mr. B. Sugavanam, Senior Industrial Development Officer, UNIDO,
recognized the difficulties to be faced in addressing the wide spectrum
of modern pesticide technology, ‘-cluding toxicology. UNIDO
appreciated the potential benefits of hamonization of pesticide
registration requirements and had provided assistance to same countries
of the region in the development of facilities for generation of
toxicological data. UNIDO foresaw the role of the Network in bridging
the gap between developing and developed countries in pesticide
technology, particularly in light of the significant technical advances
of the past decade.

Dr. J. Copplestone, Chief, Pesticide Development and Safe Use Unit,
welcaned delegates on behalf of WHO and recognized the novelty of this
meeting dealing with the toxicological aspects of pesticide
registration including interpretation of data and its application to
national control practices.

Dr. J. Copplestone pointed out that pesticides existed solely for the
benefit of mankind, namely through improved human health and animal
nutrition, prevention of disease, production of fibre for housing and
animal feedstuffs and through the mitigation of nuisances caused by
pests. He also recognized the inherent capacity for pesticides to
produce adverse biological effects and the resultant need for adequate
mechanisms for their regulation and control. Most pesticides in use
today could no longer be considered as new and that there was
considerable information on human exposure under a variety of
conditions. In his opinion no other group of chemicals had received
such toxicological scrutiny. As toxicology is a relatively new science,
often grafted onto older disciplines such as medicine, chemistry,
phamacology and biology, it is understandable that most toxicologists
had a particular approach which reflected their basic training.
However, it was unfortunate that some individuals sought advancement of
personal viewpoints while showing little regard for the practical ,
responsible use of pesticides. Public confusion over the real or
imagined effects of pesticides was evident and there existed a need for
training in toxicological assessment and decision making. The present
Forum was a first step towards that goal.
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Mr. Anders Frismark, Resident Representative, UNDP, stated that
benefits of pesticides in increasing food productior left no doubt as
to the justification of their continued use. It has been estimated that
pests destroy as much as one third of the world's potential food
supply. In 1975, the World Food Agency had recognized the need to
facilitate production of pesticides by encouraging their local
manufacture through regional cooperation. Recognized difficulties
included the complexity of the technoloo,, lack of adequate testing
facilities, lack of marketing knowledge and limited opportunity
presented by relatively small markets. The Regional Network had been
endorsed by UNDP as a means of overcoming these difficulties. The first
phase of the Network's activities were nearing campletion and provided
a good basis for ensuring the continued safe use of pesticides to
insure an adequate food supply. UNDP recognized the inherent potential
conflict between efficient crop protection and possible adverse effects
on the enviromment, but remained committed to the elimination of hunger
through "development without destruction”.

Mr. Manuel Varquez, Jr., Regional Director, Region I, Ministry of
Agriculture and Food of the Philippines, recognized the particular
econanic  ccntribution that pesticides made by increasing the
agricultural productivity of the Philippines. The efficient and safe
use of pesticides required training of extension officers and
agricultural workers and the practice of Integrated Pest Management. A
surveillance and early warning system for the use of pesticides in rice
production had proved so successful that it would soon be extended to
all major agricultural commodities. Adequate protection of human
health and the enviromment necessitated appropriate systems for the
requlation of pesticides using sophisticated toxicological data.

ITI. ELBCTION OF OFFICERS

Mrs. Gaston, Regional Coordinator of the Network, was appointed
Chairman and Dr. A. L. Black, Consultant, was appointed Rapporteur
for the meeting.

IV. ADOPTION OF AGENDA

The meeting adopted the agenda as presented in Appendix 2.

Dr. Copplestone, WHO, explained that the Forum would focus on methods
of assessment of toxicological data rather than on the methology of
generation of toxicological data. The latter were reviewed in
Environmental Health Criteria No. 6 "Principles and Methods for
Evaluating the Toxicity of Chemicals, Part I", published jointly by WHO
and UNEP.

V. USE OF TOXICOLOGICAL DATA FOR REGISTRATION OF PESTICIDES

The goals of toxicological testing is to define adequately the toxicity
of a compound so that a firm basis is estaolished for estimation of the
risks to man and his environment. Proper decision making in pesticide
registration incorporated such an approach. The adequacy of the data
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is pre-requisite to its evaluation and interpretation. There is a need
to retain flexibility in data generation and interpretation to pemmit
an adequate exploration of the toxicity of individual pesticides and in
the assessment of their hazards.

As there are no internationally accepted definitions of toxicity,
hazard and risk, the meeting agreed to use the temminology employed by
WHO.

The toxicological significance of impurities in pesticides is
important. There is, as yet, no international consensus to the
registration of pesticides which may contain variable concentrations of
impurities. In practice, toxicological data is otten generated on
technical pesticides of different purity to that ultimately marketed
commercially.

It 1is highly desirable that there be a multi-disciplinary approach in
the evaluation of toxicological data on pesticides so that all relevant
considerations such as public health, occupational health and
envirommental effects, were taken into account. WHO could play an
important role in fostering this approach.

The predictability of interactive effects such as addition, synergism
and potentiation is imprecise. Knowledge of mechanisms of action is
required and supplementary experimentation may be necessary to define
actual. hazards. Exposure to a variety of pesticides each at
toxicologically insignificant concentrations is unlikely to present
particular hazards, especially at very low levels of xposure.
Available data is limited but generally supports this view.

There is a need to assist developing countries obtain adequate data on
pesticides toxicology, especially for highly toxic compounds.

In a statement, GIFAP advocated the concept of "product stewardship”,
especially in countries lacking fommal requirements for pesticide
registration. It has been in active collaboration with international
agencies such as WHO & FAO. The industry association also advocated
the adoption of a sound scientific approach to pesticide registration
requirements rather than application of a "check-list". GIFAP saw that
there is a definite need for research and training of personnel engaged
in pesticide registration. It stressed the need for protection of
confidentiality of toxicological data on pesticides, and warned of the
disadvantage that could result fram inappropriate leakage of pesticide
registration data. GIFAP expressed concern at use of proprietary data
to support the registration of non-proprietary products as it believed
that this practice was contrary to the concept of product stewardship.
GIFAP was concerned that the considerable investment in proprietary
toxicological data required for pesticide registration should be
prctected. It believed that adequate toxicological data should be
submitted on generic products to ensure bio-equivalence with
proprietary pesticides.




VI. PRESENTATION OF COUNTRY PAPERS (in order of presentation)

22. Republic of Korea follows the WHO Classification of Pesticide by Hazard
and requires the toxicological data specified by FAO* (1982). Acute
oral and demal toxicity data, generated in the Republic of Korea are
required for all new pesticide registration. Sub-chronic and chronic
data are also required as is documentation of registration status in
other countries. Data on persistence in crops and soils and, for
pesticide use in rice production, fish toxicity data is required.
Simplification of registration procedures within the Network is seen as
a suitable topic for the next meeting on hammonization.

23. India requires the toxicological data for pesticide registration as
specified by its Pesticide Registration Cammittee. Data may either be
developed in India or abroad in any recognized toxicological institute.
There is a requirement for local generation of toxicological data in
case the data submitted is found inadequate or unacceptable. Sametimes
field data is also required to be generated, depending on the toxicity
of the product offered for registration.

24, Pakistan has adopted the FAO* (1982) recommendations as its
requirements for pesticide registi-ation toxicological data. The data
is processed in the Department of Plant Protection and evaluated by the
Technical Zommittee of the Agricultural Pesticides Advisory Committee.
Final approval for registration is granted by the Agricultural
Pesticides Technical Advisory Committee after examinaion of each
product on an individual basis.

25. Sri Lanka has also adopted the FAO*(1982) recommendations for
toxicological data on pesticides. Data is assessed by the Registrar of
Pesticides.

26. The Peoples' Rep hblic of China requires data on the acute, sub-acute
and chronic toxicity (including teratogenicity, carcinogenicity and
mutagenicity) to mammals and toxicity to aquatic animals such as fish.
Data is also required on any impurities camposing more than ten percent
of the technical product. The data is assessed by the Institute of
Public Health.

27. Malaysia usually requires pesticide registration data from acute and
short-term toxicological tests, long term tests, mutagenicity,
teratogenicity and reproduction studies and pesticide behaviour studies
as specified by FAO** (FAO 1980). Pesticide Registration data is
evaluated by the Pesticides Board.

* FAO (1982) Second Government Consultation on Harmonization of Pesticide
Registration Requirements,

#* FAO (1980) Envirormental Criteria for Registration of Pesticides FAO
Plant Protection Bulletin 28: 53-63 (1980)




28. Japan requires comprehensive toxicological data for pesticide
registration, namely data on acute toxicity (oral, dermal and
inhalational exposure), primary eye and demal irritancy, dermal
sensitisation, acute delayed neurotoxicity, and chronic toxicity,
oncogenicity, reproductive toxicity, teratogenicity, mutagenicity,
metabolism and pharmacodynamics. Data on subacute toxicity by oral,
dermal and inhalational routes, as well as subcihronic neurotoxicity
studies may be required for registration purposes. Pesticide
registration data is evaluated by the Agricultural Chemicals Inspection
Station, the Agricultural Chemicals Office, Plant Protection Division,
Ministry of Agriculture, Forestry and Fisheries and other related
official bodies.

29, Thailand requires acute toxicity data by oral, dermal and innhalational
routes of exposure, chronic toxicity data as well as information on
signs, symptans and therapy of human intoxication and envirommental
toxicity data. The data are reviewed and evaluated by the Division of
Agricultural Toxic Substances and Technical Division of the FDA office
which submits the results to the sub-committee on pesticide
registration for final approval.

30. philippines applies the recommendations of FAO* (1977) for registration
of proprietary pesticides; namely toxicological data on acute toxicity
(oral, percutaneous or dermal, inhalational ard intraperitoneal),
dermal and eye irritancy, short term toxicity, allergic sensitisation,
toxicity of active metabolites, metabolism, carcinogenicity,
neurotoxicity, reproduction, teratogenicity, mutagenicity and
potentiation. In addition, data on human observation, diagnosis and
management of poisoning are required.

For commodity pesticides the following toxicological data are required:
acute toxicity (oral, dermal or percutaneous, inhalational), dermal and
eye irritancy, short term toxicity (oral and demmal), observations in
man (direct and indirect) and information on diagnosis and treatment of

poisoning.

For household products, toxicological data is vequired on acute
toxicity (oral, dermal, inhalational), skin and eye irritancy, allergic
sensitisation and mutagenicity. The required toxicological data is
evaluated by the Subcomittee on Toxicology of the Pesticide Technical
Alvisory Committee using a multidisciplinary approach. The Pesticide
Technical Advisory Committee advises the management of the Fertilizer
and Pesticide Authority.

31. Nepal requires toxicological data consistent with those required by
In§1a. Pesticides are regulated by the Pesticides Board.

* FAO (1577) Report of the Ad Hoc C./ernment Consultation on International
Standardisation of Pesticide Registration Requiraments.
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Papua New Guinea has no pesticide legislation, and hence, no specific
requirements for toxicological data on pesticides. Of the South
Pacific countries only Fiji, Tonga, and Solamon Islands currently have
their own requirements by law, though territories/countries in
association with U.S. or France share the legislation of those
countries and same have additional requirements.

Indonesia requires acute oral anmd demmal toxicity data of the
formulated product for all pesticide registrations in rat and rabbit.
Acute inhalational toxicity data may be required if indicated.
Supplementary acute toxicity by subcutaneous, intramuscuiar or
intraperitoneal routes of administration also may be acceptable. Data
on skin and eye irritancy and dermal sensitisation are also required.
Subchronic and chronic toxicity data, including carcinogenesis are
required as 1is carcinogenicity, teratogenicity and mutagenicity.
Medical data, including informmation on symptams of poisoning, first aid
measures, antidotes and medical treatment in cases of poisoning is also
required. Evaluation of the data is conducted by the Interdepartmental
Pesticide Committee.

In summary, the Chairman noted that of the 12 countries represented,
all but Papua New Quinea and the South Pacific group had their own
legislation for pesticides. There was general agreement on the need
for transferability of toxicological data and that data in confommity
with WHO and FAO quidelines was acceptable for registration purposes.
There are, differences in the data requirements for registration of
cammodity products and of formulated products.

VII. CLASSIFICATION OF PESTICIDES BY HAZARD

The WHO Recammended Classification of Pesticides by Hazard, and the
Guidelines which lists over 5@@ technical products are now being used
by many countries in both the developing and developed world.
Guidelines have to remain flexible and are therefore re-issued
periodically, and sane countries have made adaptations to meet their
particular needs. Nevertheless, the Classification is probably the
most useful and used tool for harmonization in the toxicological area.

Some difficulties have arisen because it is sometimes applied only to
technical products and not to formulations. Methods are being devised
to facilitate classification of formulations. Use experience has shown
that the hazard classes, can reflect the actual hazard in both use and
often in misuse of pesticides. The Classification can only be a tool
but the tendency is for international meetings to use it more t> make
recammendations on many aspects of pesticide control.

VIII. MODE OF ACTION AND REGISTRATION

The mode of action of a pesticide can influence its toxicity, its
hazards and hence ultimately its registration. The nature and degree
of toxic effects, their duration and reversibility have to be taken
into account. Knowledge of mode of action can influence decisions made
on pemitted uses, restrictions on availability, packaging and
labelling, first-aid and safety directions and the need for appropriate
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use of preventive or protective measures. These decisions may require
revision in the light of experience in use. Several relevant examples
were discussed.

IX. ACUTE AND SUB-CHRONIC TOXICOLOGY

Pesticides are responsible for many thousands of acute intoxications
annually. Their oral, demmal and inhalational hazards can be reliably
estimated by acute toxicity studies in animals. Acute toxicity data
provides a basis for classification of pesticide by hazard. It should
be appreciated that expressions such as IDS@ or [CS58 are mere'y
convenient statistical temms to quantify a lethal response.

Sub-chronic toxicity tests, usually conducted over about 12 weeks,
provide data under non-lethal condition on the potential of a pesticide
to impair nommal physiological functions or pathological changes.
Importantly, such studies can also provide data on the reversibility of
toxicity. Consequently, sub-chronic toxicity data can provide a
valuable basis for assessing the hazard of pesticides and for their
interim registration.

X. LONG TERM TOXICGLOGICAL STUDIES

Long term toxicity studies are intended to produce data about toxic
effects by repeated administration to pesticides,their reversibility
and to establish a level of exposure which produces no toxic
manifestations. Such studies include carcinogenicity studies using
appropriate methods. Threshold values for a wide variety of toxic
manifestations can usually be defined from consideration of appropriate
toxicological end points. Sametimes the toxicological no-effect level
is codified for purposes of regulation e.g. as threshold limit values
or acceptable daily intakes.

Assessment of data fram carcinogenic studies is controversial.
Difficulties arise with sensitivity of the testing methodoloay and from
the interpretation of the dose-response relationship. The actual
existence of a true toxicological threshold is uncertain and a true
toxicological end point can be difficult to define. A threshold may
exist theoretically but have little significance in itself when
accurate knowledge of the threshold of reference in humans remain
unknown.

Interpretation of pathology in rodents, particularly in the mouse, is
also controversial and includes the evaluation of spontaneous lesions,
the time of onset, the localization of tumors, the degree of
malignancy, etc. Guidelines for such interpretation are provided by the
International Agency for Research on Cancer.

The scientific certainties in chemical carcinogenicity are few but
opinions are legion. Appropriate judgments and evaluations require
logical deductive reasoning and not amotional extrapolation.
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XI. DELAYED NEUROTOXICITY

Some organophosphates, but not all, can produce this kind of toxicity
whichi is unrelated to the anticholinesterase properties of pesticides.
The mechanism of action of organophosphate-induced delayed neuropathy
is now understood and certain structure-activity relationship rules are
well defined (e.g. carbamates do not require testing because they do
not cause such toxicity.

The availability of biochemical tests allows an evaluation of the

degree of the response, extrapolations fram in vitro to in vivo data,

and extrapolations fram the experimental animal to man. Furthermore
mechanistic studies on this neuropathy represents examples of the

practical benefits which can be derived fram the understanding of the

mode of action of pesticides.

XII. TERATOGENICITY AND REPRODUCTION

Protocols incorporating both types of study exist but the toxicological
end-points are quite distinct. Mechanisms of teratogenicity are usually
unknown but the period of particular sensitivity to a true teratogen is
well known for several test species and dose-response relationships may
be defined. However species- and even strain-variations in the
teratogenic response necessitates caution in extrapolation of the data.
Data fram more than one species improves the likelihood of detection of
a teratogen significantly.

Reproduction studies are designed to determine the overall toxicity of
a pesticide to the process of reproduction. Again, the mechanism of
action is wusually unknown and caution in extrapolation is therefore
required. The potential irreversibility of the action of reproductive
toxins should be kept in mind.

XIII. MUTAGENICITY

Genotoxicity tests are aimed at protecting humans from the potential
risk of genetically mediated diseases and of cancer. Tests are
available both in vivo and in vitro to explore different aspects of the
potential effects of pesticidzs on genetic material. However more than
one test are needed for evaluation of potential genotoxicity. The
possibility of false positives and negatives should be kept in mind.

Furthermore a number of assumptions are implied when these tests are
used in attempts to predict potential hazards to man, including the
assumption that envirommental mutagens can cause significant mutagenic
effects in man and that removal of such agents would ameliorate any
such influences in camparison to existing mutagenic hazards, e.q.,
those posed by ionising radiation and naturally occuring chemical
mutagens, Therefore, at this time, short-temm tests for genotoxicity
should be considered as ina!cators of potential hazard which may
require elucidation.
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XIV. STUDIES ON HUMAN EXPOSURE

51. Relevant information can be derived from studies in humans, provided
sane basic requirements are fulfilled. Both acute poisoning and
occupational exposure data, when available, are of paramount relevance
for camparison with animals and validation of the expe-imental models
used for extrapolation. Data of acute poisonings include clinical
records, analytical chemistry, clinical toxicology data and pathology,
where fatalities occur.

52. Data on occupational exposures should include measurements of the dose
of the pesticides to which workers are exposed, either by measurement
of enviiommental exposure or preferably by measurement of the
concentration of the pesticide itself and/or metabolites in baody
fluids. Tests proposed for measuring effects should be specific for
the type of biological adverse effect to be monitored (e.qg.
acetylcholinesterase activity in red blood cells for exposures to
organophosphates). The use of these tests require several assumptions
which should be considered where a critical evaluation of such data is
performed. Basic criteria for diagnosis and treatment of pesticid=
poisoning should be made known to medical professionals, as well as
basic information about availability of specific therapy.

53. To assist in the oollection of valid human data a protocol for
designing field surveys for estimation of human exposure to pesticides
is available from WHO Pesticide Development and Safe Use Unit*. A code
of good manufacturing practice could do much to identify and alleviate
occupational hazards in pesticide formulation plants.

XV. TRANSFERABILITY OF TOXICOLOGICAL DATA

54, Modern toxicological data on pesticides is technically sophisticated
and econamically valuable. Data for pesticide registration purposes
should be beyond doubt with respect to experimental design, execution
and reporting; its quality can be assured by good laboratory
practice**, (see FAO(1982)).

55. Because of the reproducible conditions under which it is generated,
modern toxicological data 1is suitable for transfer across national
boundaries. Its interpretation can give a reliable estimation of
toxicity. However evaluation of potential hazards of the pesticides
should be conducted according to local conditions of use.

* Field Surveys of Exposure to Pesticides. Standard Protocol VBC/82.1
(1982)

** Good laboratory practice means that , as a minimum, the personnel
engaged in the supervision of toxicological investigations have the
education, training and experience to carry out the work effectively; that
the testing facilities and equipment are suitable and ar2 maintained to a
satisfatory standard; that the test protocol and operating procedures are
observed so as to assure the Registration Authority that the work is
adequately supervised and that full records of all procedures and data are
kept and accurately reported.
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Modern toxicological data on pesticides is costly to generate and is
also technologically valuable. For these reasons, Pesticide
Registration Authorities have traditionally accepted the need to
protect the confidentiality of toxicological data submitted for
pesticide registration purposes. Confidential handling of pesticide
registration data pramotes its international transferability and
encourages innovation to develop new pesticides.

Special problems can arise in the registration of so called cammodity
pesticides for which any original period of patent protection has
lapsed. Same govermments elect to recognize the proprietary value of
toxicological data by reserving i*s use to the original applicant.

There is a growing awareness of the need to provide adequate health ard
safety on pesticides to the comunity. Adequate information should be
provided for every pesticide to pemit identification and control or
elimination of its hazards.

XVI. HARMONIZATION OF TOXICOLOGICAL DATA REQUIREMENTS

A significant number of countries of the Network have already adopted
the FAO recommendations on Toxicological data requirements for
pesticide registration. (FAO (1982)). However, there are differences in
the data requirements for formulated products. Same countries require
local generation of at least some data on each formulation to be
marketed.

Understandable difficulties are to be envisaged in automatic acceptance
of regulatory decision of other countries. However, there is a need for
exchange of information on registration status and particularly of
restrictions imposed due to toxicological concerns.

XVII. LABELLING

Regardless of any other labelling requirements, priority must be given,
without exception, to esgential infomation or: the safe handling of
pesticides. The possibility of a separate safety label merits serious
consideration.

Pesticide labels should include unequivocal information on identity of
the pesticide through use of its approved name, potential health
hazards and relevant medical management and therapeutic measures in
case of poisoning. The need for well-balanced, standardised
phraseology is apparent. The advantaces of symbols and pictograms
remains to be established. Same countries favour colour coding. The
value of inclusion of date of manufacture as a means of promotion of
stock rotation is appreciable. There is a clear need for legal
prohibitions of false or misleading label statements.
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XVIII. DISTRIBUTI(CN AND USE

Camplimentary to the decision of pesticide registration, toxicological
data are essential for the classification and recognition of the
hazards of the use of a pesticide.

Protective measures can only be detemmined properly on the basis of
toxicological information such as acute toxicity, mode of action, route
of absorption, and rates of metabolism, distribution and excretion. In
classifying hazards, it should be appreciated that diluted formulations
generally pose less hazard thon concentrates. ™n situations where
appropriate regulations cannot be enforced, consideration should be
given to withdrawal of hazardous pesticides.

XIX. TOXICITY AND EDUCATION IN THE SAFE USE OF PESTICIDES

while a good knowledge of the toxic potential of a pesticide permits
reasonable, sound and enforceable protective measures to be applied,
these measures must be adapted to the level of risk incurred in actual
use. For example, the need for different types of protective clothing
or equipment will vary depending on the class of active ingredient, the
type of formulaticn - granules, amulsifiable « .ncentrate, etc. - the
concentration of active ingredient in the for.nulation, the type of
application - spray, dusting, etc. Attempts at overprotection can be
as unproductive in terms of safety as its opposite. Therefore,
toxicology tests and their results have a direct bearing on the
education and training in -afe use and handling for pesticide users.
It is necessary for users to have a realistic understanding of the
actual risks to understand the necessity for safety precautions.
Industry should pramote a good understanding of potential hazards and
safe use of its product amongst its own staff and, through them, its
custamers.

Similarly, the general public, since it is also exposed to many kinds
of household and horticultural products, among them pesticides, must
receive a oorrect but appropriately modified education in their safe
handling. This education is based on the knowledge of the toxic
potential of the products they use, with particular emphasis on the
risk and consequences of misuse or careless handling, and the necessity
of precautionary measures to prevent accidental poisoning. At the same
time, a more infommed understanding of toxic risks, and the knowledge
of the benefits brought by pesticides should promote in the general
public a more rational view of pesticides and their uses, and should
improve an all-too-common fear biased by ignorance.

XX. RECOMMENDATIONS

The following recommendations were unanimously agreed by the Forum:

A. ASSESSMENT OF TOXICOLOGICAL DATA

Recognizing the multidisciplinary nature of pesticide toxicology, the
Forum
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Recammends that the evaluation of toxicological data on pesticides
should be undertaken by a multidisciplinary team, with relevant
expertise in medicine, chemistry, and associated medical and
agricultural sciences.

B. TRAINING IN TOXICOLOGICAL ASSESSMENT

izi the need for training on toxicological assessment within
e countries of the Region, the Forum
Recommerds -

a. That a oourse on toxicological assessment of two to three months
duration should be established within the Region. It should be
practical and be repeated as required both for those newly engaged
in assessment activities and as a refresher course for those
already engaged in assessment of toxicological data.

b. That exchanges between staff of regulatory autnorities in the
Network and their counterparts in developed countries should be
encouraged as a means of sharing practical experience in pesticide
registratioa.

c. That the Regional Coordinator should arrange a study on manpower
needs for toxicological assessment within the Region, both for
training as in (a) above and as a basis for pramotion of training
in toxicology

d. A future meeting of the Network should review courses on safe use

of pesticides available fram international and other bodies with a
view to deciding those considered appropriate for the Region.

C. NOTIFICATION OF REGULATORY DECISIONS

Recogni zi the need for an increase in harmonisation of registration
decisions in the Region, the Forum

Recamends -

a. That all registration authorities in the Region should inform the
Regional Coordinator of regulatory decisicns, especially those of
severe restrictions for toxicological reasons, and brief reasons
for these.

b. That the Regional Coordinator should communicate these details to
all the registration authorities in the Region.

D. ACCESS TO INFORMATION

Recogni zi that there is a true need for better access by regulatory
authorities to information on the toxicity of pesticides published by
international organizations, the Forum
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Recamnends to WHO, FAO, UNIDO, UNEP (IRPTC) and other bodies that they
arrange to supply registration authorities in the Region directly with
all relevant published infommation.

E. TOXICOLOGICAL REQUIREMENTS

Recognizing the acceptance by the ocoumtries of the Network of
toxicological requirements for pesticide registration purposes during
the Regional Consultation on the Hammonization of Registration
Requirements;
Requests countries who have not yet done so to adopt these
requirements.

F. LABELLING

Recogni zi the need for harmonization of pesticide labelling in the
Region, the Forum

Recommends -

a. That the Regional Coordinator arrange a study on current labelling
practices in the Region which will collate and analyze those
elements that could be harmonized successfully and that the study
be circulated to countries of the Network.

b. The acceptance of the offer of the GIFAP Delegation to discuss with
its Asia Working Group their participation in this study.

G. PROTECTION OF WORKERS IN FORMULATION .PLANTS

Recgnizigg the need for adequate protection of workers in formulation
plants, Forum

Recamrends that pesticide requlatory authorities should form links with
authorities regulating such plants with a view to exchanging
information and agreement on the measures needed to protect workers
from the adverse effects of pesticides.

H. TRAINING OF USERS

Recogni zi that the basic objective of generating and evaluating
toxicological data on pesticides is to determine their potential
hazards and thereon decide to allow the use of such praducts, the
Forum

Recommends

a. That the countries of the Region who do not already do so should
undertake specific training programmes in the safe and judicious
use of pesticides by farmers, pesticide applicators, retailers and
users.
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b. ESCAP* (through the ARSAP** or equivalent programme) be requested
to assist countries in this matter.

I. HUMAN POISONING BY PESTICIDES

izi the need for prompt and correct management of people
acutely Intoxicated by pesticides and the need for better understanding
of the toxicology of pesticides, the Forum

Recammends -

a. The introduction of training in occupational medicine and
toxicology of pesticides into the undergraduate medical curricula
of all medical schocls in the Region;

b. The establishment of poison control centers in localities where
they do not exist; the extension of the services of existing
centers to agricultural regions;

c. The ocollection of appropriate information on the incidence of
poisoning by pesticides, including the identity and formulation of
the toxicant, the nature and degree of exposure, the circumstances
under which poisoning occured, and the ocutcame of the incident.

XXI. PESTICIDE CONTROL IN THE PACIFIC AREA

The Meeting notes the particular needs of the countries and territories
in the ©Pacific and supports any requests by governments or
intergoverrment organisations for the establishment of a Pesticide
Information Center or other bodies contributing to pesticide safe use
and control.

XXII. CLOSING OF THE MEETING

After adoption of the Recammendations, the presentation of statements
by UNIDO, WHO and the exchange of courtesies, the Meeting was closed by
the Chaiman, Mrs. C. Gaston.

*

Economic and Social Commission for Asia and the Pacific.

** Agricultural Requisite Scheme for Asia and the Pacific.
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APPENDIX 1
LIST OF PARTICIPANTS

ZHANG CHUNJUAN

Head, Registration Division

Institute for the Control of Agrochemicals
Beijing

Telephone No. 59-5929

P. V. KRISHNA

Adviser (Chem)

Ministry of Chemicals & Fertilizers
Govermment of India

Shasti Bhawan, New Delhi 110@¢1
Telephone No. 386047

Telex No. @31-61122

SALIL SINGHAL

Managing Director
Pesticides India

P. 0. Box 2d, Udaipur 313601
Telephone No. 25875

Telex No. 33-202

MULYANI SOEKARDI

Head, Subdirectorate of Pesticide
Directorate of Food Crop Protection
Pasarminggu, Jakarta

ERIC F. DJOHAN

Ass. Indonesian Pesticide Industries
P.Q. Box 25837

Tel. No. 73616l

TAKAO UEGAKI

Deputy Director

Agricultural Chemicals Inspection Station
2-772, Suzukicho, Kodairasi, Tokyo
Telephone No. @423-83-2151

SOICHI SEKIGUCHI

Technical Adviser

Society of Agricultural Chemical Industry
Nihonbashi, Chuoku, Tokyo

YOSUKE TOMOI

Technical Adviser

Society of Agricultural Chemical Industry
Nihonbashi, Chuoku, Tokyo

HYUNG RAE-LFE ‘

Division of Biology -

Agricultural Chemicals Research Institute
Office of Rural Administration

Suweon 170 ‘

Telephone No. 43-9806
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YOUNG-SIK PARK

Asst. Manager/Chem. Dept.
Sunkyong Limited, Seoul

CPO Box 1780

Telephone No. 771-88 (Exit 8432)
Telex No. K23851-5 SNKYONG

AHMAD ZAMZAM MOHAMED

Directcr, Central Res. Laboratories Division
Malaysian Agri. Research & Dev. Institute (MARDI)
P. 0. Box 12301, GPO Kuala Lumpur

Telephone No. 356601-12

HALIMI BIN MAHMUD
Agricultural Officer
Department of Agriculture
Crop Protection Service
Jalan &allagher, Kuala Lumpur
Telephone No. 03-982077

MANGAL PRASAD GUPTA
Director, Nepal Pesticides & Chemicals (Pvt.) Ltd.
(Bahadunganj Kapilvasta, NEPAL)

Post Box No. 1262, Kathmandu Nepal

UMAR KHAN BALOCH

Director of Research (Crop Protection)
Pakistan Agricultural Research Council
P. G. Box 1931, Islamabad

Telephone No. 829669/822401

Telex No. 5604 PARC PK

FARID UDDIN AHMAD

Plant Protection Adviser/MDirector
Dept. of Plant Protection

Min. of Food & Agriculture

Malir Halt, Karachi

Telephone No. 482347

RANGITH KURUKULASURIYA
Manager, Agrochemicals
Ceylon Petroleum Corporation
Zone 3, Agrochemical Division
Kolonnawa, Wellampitiya
Telephone 572380

PATANAN SANGKATAWAT

Chief, Pesticide Regulatory Subdivision
Agricultural Regulatory Division
Department of Agriculture

Bangkok 10900

Telephone No. 5794652
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CHALONG KONANTAKIETI

Food & Drug Specialist

Toxic Substances Control Section

Technical Division, Food & Drug Administration
Ministry of Public Health

Devavesm Palace, Bangkok 10200

Telephone No. 282-4180-5 Ext. 24,37

APICHAI DAORAI

Product Safety & Registration Manager
ICI Asiatic (Agriculture) Co., Ltd.
23-55 Oriental Avenue, Bangkok
Telephone No. 233-2020

NELIA C., MARAMBA, M.D.

Chaiman, PTAC Toxicology Sub-committee
Fertilizer & Pesticide Authority
Professor, Dept. of Pharmacology

College of Medicine, University of the PhllS.
Manila

FERNANDO F. SANCHEZ

Chairman, Pesticide Technical Advisory Cammittee
Fertilizer & Pesticide Authority

Professor, College of Entamology

University of the Philippines

Los Banos, Laguna

Director, National Crop Protection Center
College, Laguna

EULALIA L. VENZON, M.D.
Head, Biology & Toxicology Dept,
National Standards & Testing Center

National Institute of Science & Technology (NSTA)
Manila

LINA C. SOMERA
Asst. Professor, Dept. of Envirormental
and Occupational Health

Institute of Public Health, Univ. of the Fhils.
Mani la

OFELIA M. ALBA

Senior Research Chemist
Bureau of Food and Drugs
Ministry of Health

San Lazaro Compound, Manila

RICARDO DEANG
Pesticide Technical Services Chief
Fertilizer & Pesticide Authority

Raha Sulayman Bldg., Benavidez St.
Makati, Metro Manila




AIDA ORDAS

Chief Chemist

Fertilizer & Pesticide Authority
Raha Sulayman Bldg., Benavidez Street
Makati, Metro Manila

LUZ MARIANO

Officer-in-Charge, Codex Alimentarius Cammission

Matters
Codex Contact Point

Office of UNIO, Min. of Foreign Affairs

Padre Faura, Manila

RESOURCE PERSONS

ALLAN L. BLACK

Medical Adviser in Toxicology
Commonwealth Dept. of Health
P.0. Box 190 Woden ACT
Australia

MARCELLO LOTTI

Professor, University of Padua
1st Medicina del Lavoro

Via Facciolati 71, 35127 padova
Italy

RADOVAN PLESTINA

Head of Dept. of Toxicology

Institute for Medical Research
and Occupational Health

Zagreb, YUGOSLAVIA

INTERNATIONAL ORGANIZATIONS AND ORGANIZERS

UNDP -
(Cnited Mations
Development Programme)

UNIDO -
(United Nations
Industrial Develop-
ment Organization)

¥HO -
(World Health Orga-
nization)

ANDERS FRISMARK
Resident Representative
NEDA sa Makati Bldg.
186 Amorsolo Street
Legaspi Village, Makati

Metro Manila, Philippines

 B. SUGAVANAM

Industrial Development Officer

UNIDO, Vienna
Austria

JOHN F. COPPLESTONE
Chief, Pesticide Development
and Safe Use Unit
Division of Vector Biology & Control
WHO, CH 1211 Geneva 27
Switzerland
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(Regional Network
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in Asia and the Far
East)

GIFAP
(International Group
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(South Pacific
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Program)
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CECILIA P. GASTON

Regional Coordinator, RENPAF

Deputy Administrator for Pesticides
Fertilizer & Pesticide Authority
Raha Sulayman Bldg. Benavidez Street

Makati, Metro Manila
pPhilippines

GEORGE FULLER

Manager, International Registrations
Monsanto

806 N. Lindbergh Blvd.

St. Louis, MO 63017 USA

HARRY VERSCHUUREN

Chief Toxicologist

Dow Chemical Europe
Bachtobelstrasse 3, Horgen
Switzerland

LUDNIG MACHEMER

Head of Dept. of Agrochemical Toxicology
Bayer 2g, Institute of Toxicology

5683 Wuppertal, Friedrich-Ebert-Str 217
Gemmany

DAVID L. MOWBRAY

Principal Investigator
Pesticide Project, SPREP
Biology Depirtment

University Papua New Guinea
Box 320, University Post Office
Waigani, Papua New Guinea

OBSERVERS

LEON M. ARG

Manager, Agro Division
Rhone Poulenc Phils., Inc,
3rd Flr. ITC Bldg.

337 Buendia Avenue, Makat
Metro Manila, pPhilippines

CESAR °. QUILILAN

Market Development Manager
Shell Chemical Co. (Phils.) Inc.
9th Flr. Insular Life Bldg.
Ayala Avenue, Makati

Metro Manila, Philippines




FAUSTO L. ANDRES

Product Development Manager
Agrichem Division

Jardine Davies, Inc./ ICI PPD.
Jardine Davies Bldg.

222 Sen. Gil Puyat Avenue
Makati, Metro Manila, Philippines

JOSE 1. CALDERON

Technical Manager, Plant Protection

Ciba-Geigy (Phils.) Inc.

3rd Flr. Asian Reinsurance Bldg.
corner Salcedo/Gamboa Street
Legaspi Village, Makati

Metro Manila, Philippines

LEOPOLDO CAMINO

Marketing Manager

Planters Products, Inc

Esteban St., Legaspi Village
Makati, Metro Manila, Philippines

JOSE CRUZ

Agchem Manufacturing Corporation
8th Flr. Liberty Building

Pasay Road, Makati

Metro Manila, Philippines

MR. SIMEON CUYSON

Shell Chemical Co. (Phils.) Inc.
9th Flr. Insular Life Bldg.
Ayala Avenue, Makati

Metro Manila, Philippines

OTHELLO V. DAVE

Bus. Planning & Dev, Manager
Union Carbide Philippines, Inc.
11th-12th Flr. Cibeles Bldg.
Ayala Avenue, Makati

Metro Manila, Philippines

NAPOLEON DE LA CRUZ
Technical Representative
Du Pont Far East, Inc.
14th Flr. Citibank Center
Paseo de Roxas, Makati
Metro Manila, Philippines

CELSO L. EVANGELISTA

Technical Services Group Manager
Hoechst Philippines, Inc.
Hoechst House, Salcedo Street
Legaspi Village, Makati

Metro Manila, Philippines
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C. LAWRENCE GREENE
Regional Manager
Zoecon Corporation
California, USA

FERDINAND GARGANTIEL
FMC International S.A.

4th floor, Interbank Bldg., Paseo de Roxas

Makati, Metro Manila, Philippines

CAROLINA GUMAPAS
QC/Registration Assistant
Ciba-Geigy (Phils.) Inc.
Asian Reinsurance Building
Salcedo cor.Gmboa Street
Legaspi Village, Makati
Metro Mzinila, Philippines
BONIFAC O HERNANDEZ

Technical Consultant Pesticides
Kimexim International

Zeta II Bldg., Salcedo Street
legaspi Village, Makati

Metro Manila, Philippines

BONG IL KIM

Zeta II Bldg., Salcedo Street
Legaspi Village, Makati
Metro Manila, Philippines

DIOSDADO IRANON )

Asst. Technical Manaqger

Bayer Philippines, Inc.

EBC Bldg., Ortigas Avenue
Greenhills, San Juan, Metro Manila
pPhilippines

MARCELINO LAZARO, JR.

Dow Chemical Pacific Ltd.

Solid Bank Bldg., Paseo de Roxas
Makati, Metro Manila, philippines

RUBEN DE LEON

Country Manager

Monsanto Philippines, Inc.

136 Amorsolo St., Legaspi Village
Makati, Metro Manila, Philippines

MARCIAL MACABENTA

Field Sales Manager

Marsman & Co., Inc.

Maraman Bldg., Sen. Gil Puyat Ave.
Makati, Metro Manila, Philippines
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NORBERTO MENDOZA

R & D Manager

Dow Chemical Pacific Ltd.

Solid Bank Bldg., Paseo de Roxas
Makati, Meiro Manila, Philippines

MAXIMO OBUSAN

Technical Manager

Cyanamid pPhils., Inc.

Saville Bldg., Sen. Gil Puyat Ave.
Makati, Metro Manila, Philippines

JAY SAVAGE

Manager, Plexchem Philippines, Inc.
Vernida I Condamium, Amorsolo St.
Makati, Metro Manila, Philippines

HANS J. SCHONLAU
Regional Delegate
Bayer Indonesia
Jakarta

ELEUTERIO TRINCHERA
Agrichem Manager

Atlas Fertilizer Corporation
Tuscan Bldg., Herrera Street
Legaspi Village, Makati
Metro Manila, Philippines

JET VELASQUEZ

Marketing Manage

Marsman & Co., Inc.

Marsman Bldg., Sen. Gil Puyat Ave.
Makati, Metro Manila, Philippines

FRANCIS ROY PAVEY

ADB Consultant

Fertilizer & Pesticide Authority
Raha Sulayman Bldg., Benavidez St.
Makati, Metro Manila
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ZHANG CHUNJUAN

Head, Registration Division
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P. V. KRISHNA

Adviser (Chem)

Ministry of Chemicals and Fertilizers
Government of India

Shasti Bhawan, New Delhi 110001
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SALIL SINGHAL
Managing Director
Pesticides India
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Head, Subdirectorate of Pesticide
Directorate of Food Crop Protection
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Deputy Director
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Technical Adviser
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YOUNG-SIK PARK
Asst. Manager/Chem. Dept.
Sunkyong Limited, Seoul

CP0 Box 1780
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Director, Central Res. Laboratories Division .
Malaysian Agri. Research & Dev. Institute (MARDI)
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Agricultural Officer
Department of Agriculture
Crop Protection Service
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MANG~ZL PRASAD GUPTA
Director, Nepal Pesticides & Chemicals (Pvt.) Ltd.
(Bahadunganj Kapilvasta, NEPAL)

Post Box No. 1262, Kathmandu Nepal
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UMAR KHAN BALOCH
Director of Research (Crop Protection)
Pakistan Agricultural Research Council

P. 0. Box 1031, Islamabad
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FARID ODDIN AHMAD

Plant Protection Adviser/Director
Dept. of Plant Protection . - . .. .
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Manager, Agrochemicals

Cevlon Petroleum Corporation

Zone 3, Agrochemical Division .
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APPENDIX 2

REGIONAL FORUGM ON PESTICIDE TOXICOLOGY

of the
Regional Network for the Production, Marketing and
Control of Pesticides in Asia and the Pacific
Baguio, Philippines, 22-26 April 1985

AGENDA

Monday, 22 April 1985

Session 1: a) Opening
b) Appointment of Session Chairman and Rapporteur

Session 2: a) Use of toxicology data for registration purposes
Dr. A. L. Black

Session 3
and 4: Country Reports on

a) Sources of toxicological infomnation

b) Assessment procedures

c) Standards applied

d) Practical implications for registration

Tuesday, 23 April 1985

Session 1: Acute and short-term toxicological tests
Dr. R. Plestina

Session 2: Long-term toxicological tests
Dr. M. Lotti

Session 3: Other toxicological tests, mutagenicity teratogenicity
reproduction studies.
Dr. M. Lotti
Session 4: Classification of pesticides based on toxicological tests
Dr. J. F. Copplestone

Wednesday, 24 April 1985

Session 1: Influence of mode of action on registration
Dr. A. Black
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Session 2: Influence of toxicology tests on distribution and use
of pesticides
Dr. R. Plestina
Session 3: Studies on human exposure to pesticides
Dr. M. Lotti

Session 4: a) Influence of toxicology tests on labelling
Dr. R. Plestina

b) Influence of toxicology tests on education in
safe use of pesticides, including education of
the public

Dr. J. F. Copplestone and
Dr. A. F. Pelfrene

Thursday, 25 April 1985

Session 1: Transferability of toxicological information
Dr. A. L. Black

Session 2: Harmonization of toxicological requirements w 1in
the Network
Discussion

Session 3: Preparation of recommendations

Friday, 26 April 1985

Approval of Report and closure.






