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A 1A
Harmonisation of Chemicals and Biocide
Regulations Through OECD

[. Introduction

1. OECD

The Organisation for Economic Co-operation and Development is
an intergovernmental organisation grouping 30 industrialised
countries. Its main task is to monitor economic trends in those
countries.

OECD is not a supranational organisation but a centre for
discussion where governments express their points of view, share
there experiences and search for common ground. The Secretariat,
located in Paris, provides the basis by setting forth the problems and
possible remedies.

Reflecting shared views the Organisation acts through consensus.
The OECD’s supreme authority is the Council, in which
representatives of all Member countries participate under the
chairmanship of the OECD Secretary General. Meetings of the

Council are normally attended by each country’s permanent
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representative, who has the rank of ambassador. The Commission
of the European Communities also takes part in these meetings.
Once a year, the Council meets at ministerial level, chaired by one
Member country, and brings together ministers of foreign affairs,
finance, trade and other leaders. Actions are taken concerning the
main economic and social issues facing Member countries. These
serve as a guide for the Organisation’s future work and give it
political impetus.

Consensus can be reflected in a Recommendation or Decision in the
OECD’s council, decisions are legally binding international
agreements.

Within the OECD are more than 150 committees, working parties
and expert groups, covering a wide range of subjects, some broad in
scope, others technical and highly specialised.

There are official relations with many other international
organisations such as, International Labour Organisation(ILO), Food
and Agriculture Organisation(FAO), International Monetary Fund
(IMF), World Bank, World Trade Organisation, International Atomic
Energy Agency(IAEA) and a large number of United Nations
Programmes.

International non-governmental organisations(NGOs) (industry, trade
unions, environmental citizen organisations) participate in the work on

chemicals and pesticides safety and biotechnology.

2. Environment, health and safety programme

Problems related to contamination of the environment by chemicals
and pesticides are dealt with in OECD through the environment,

health and safety programme.
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In the early 1970’s several countries were already developing
policies for routine scrutiny of chemicals before marketing and use, in
order to avoid the inadvertent loss of harmful chemicals to the
environment. At this time countries began to be concerned that the
emerging, and potentially differing, national chemicals policies might
bring about distortions in international trade among OECD countries
and that the efforts in each country to assess a chemical’s potential
hazards might be unnecessarily duplicative. Thus, OECD work on
chemicals soon focused on the development of the policies and
technical instruments needed to support more broadly-based proactive
approaches to chemicals and pesticides control.

As one of the first priorities under this programme, member
countries recognised the need to encourage the generation of valid
and high quality test data for chemicals assessments. This issue
became central to the work OECD in this field. Countries were
concerned about the cost burdens associated with testing and the need
to utilise more effectively scarce test facilities and specialist
manpower. The possible duplication of effort, as well as the potential
barriers to trade, which could result if Member countries had different
test procedures and standards for laboratory conduct, were also

recognised.
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II. Chemicals(and pesticides)

1. MAD decision

OECD has been involved in the harmonisation of policies and
instruments for chemicals control since the late 1970’s. The Guidelines
for the testing of chemicals and the principles of good laboratory
Practice were developed at that time in the broader context of the
concept of mutual acceptance of data (MAD). Both of these
instruments for ensuring harmonised data generation and data quality
are an integral part of the 1981 council decision on MAD. OECD’s 30
member countries agreed to implement the decision, which states that
"data generated in the testing of chemicals in an OECD member
country in accordance with OECD test guidelines and OECD
principles of good laboratory practice shall be accepted in other
member countries for purposes of assessment and other uses relating
to the protection of man and the environment." The practical
consequence of this decision is that data, developed in a member
country under these conditions and submitted for fulfilling regulatory
requirements in another country, cannot be refused, and thus need not
be developed a second time.

"Harmonisation" means more than using the same standards for
laboratory testing and management and having legal instruments on
the books which state that data developed under these standards must
be accepted. It means that the whole system of verification of

compliance with the GLP principles needs to be harmonised among
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countries, so that they are speaking a common language when they
are exchanging information about laboratories and so that they
understand and have confidence in the procedures used for
monitoring compliance.

It is not very efficient for countries to carry out GLP inspections
abroad to verify compliance with their own national legislation for
their own national purposes. With more and more laboratories
requesting entrance into national GLP programmes, with more and
more countries establishing such programmes, and with more and
more areas of testing being done under GLP - for instance, field
studies - it is not only not very efficient; it is virtually impossible
for national monitoring authorities to personally verify the
compliance of foreign laboratories with GLP, except in special
situations.

One of OECD’s important activities in the past decade has been to
promote international harmonisation of the whole GLP system -
including the GLP principles, their implementation, the performance of
compliance monitoring and information exchange among national
monitoring authorities. Only when a working system is completely in
place can the quality of test data be assured on an international scale.
After adoption of the GLP principles in 1981, OECD began to
concentrate on activities to facilitate internationally harmonised

approached to compliance monitoring and assurance.

2. Compliance monitoring and assurance

A 1989 council decision on the compliance with GLP set out the

kinds of requirements national GLP compliance monitoring
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programmes would need to fulfil if they were to be acceptable to
other countries. As in all subsequent work in OECD in this area, to be
acceptable to other countries was understood as being able to offer
guarantees concerning the quality and rigour of test data. This council
act sets out several characteristics to be met in national compliance
monitoring programmes - such as their being based on inspections
and study audits, designation of a national authority to monitor
compliance, and certification by test facilities that studies were carried
out under GLP.

The 1989 council decision essentially, requires the implementation of
the characteristics of national compliance programmes which were
merely recommended in 1983. It also deals with the international
aspects of GLP compliance monitoring. It requires designation of
authorities for international liaison, exchange of information
concerning monitoring procedures and establishes a system whereby
information concerning compliance of a specific test facility can be

sought by another member country where good reason exists.

3. Savings resulting from the mutual acceptance of data
systems

Through the OECD mutual acceptance of data systems governments
and industry save many resources by avoiding duplicative testing. In
1998 OECD did a study to qualify the savings. Using conservative
estimates(not 30 different country notification/registration systems in
OECD, but only 3; it is assumed that only 30% of the tests done using
different test methods would have to be repeated if the MAD system

would not exist), annual net savings of the MAD system (with the



A 18 Harmonisation of chemicals and biocide regulations through OECD 7

costs of the OECD secretariat and of input from country experts
deducted) amounted to approximately $55 million. This also does not
include benefits from avoiding non-tariff barriers to trade, which are

difficult to quantify.

4. Non-member countries and the MAD system

As mentioned above the MAD system has allowed OECD
countries to avoid non-tariff trade barriers which can be created by
different national regulations while improving protection of human
health and the environment. Duplication of expensive safety testing
is avoided by the industry and time to market for new chemicals is
shortened, saving further resources. In light of the WTO agreements
which require the use of relevant international standards as the
basis for national technical regulations, the OECD system has taken
on a more global aspect. Since 1997 the OECD system for the
mutual acceptance of data in the assessment of chemicals as
described above has been opened up to membership by non-OECD
countries by make the system accessible to non-member countries
who adopt the same test methods and quality standards for
chemical safety testing ad OECD countries, the same level of
protection of health and the environment is ensured. Access to
markets is furthered by harmonisation and mutual recognition of
standards for development of safety data.

The members of the OECD adopted in 1997 a council decision on
the adherence of non-member countries to the council acts related
to the mutual acceptance of data(MAD) in the assessment of

chemicals. This decision enables non-member countries with a
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major chemical, pesticide and/or pharmaceutical industry to
participate on an equal basis as the OECD countries in the OECD
system which provides for the mutual acceptance of test data on
the safety of these substances and products. The council decision
sets out a step-wise procedure for non-OECD countries with a
major chemical industry to take part in the work of OECD, at both
the technical and policy level, eventually leading to full
membership in that part of OECD related to the mutual acceptance

of data in the assessment of chemicals.

5. Pesticides (re-)registration and data requirements

OECD pesticide activities started in 1992 when there was a pressing
need to initiate international work. At that time, pesticide regulation
was a major activity virtually everywhere, demanding significant staff
time and resources from regulatory authorities. Although countries
each had their own particular pesticide issues and activities, they had
many of these issues and activities in common. In particular, nearly all
OECD countries were swamped by their "re-registration" programmes,
which required new risk assessments of hundreds of pesticides that
had been on the market for many years. To a great extent, they were
each separately reviewing the same group of chemicals.

In addition, countries also recognised that pesticide issues were
increasingly international, drawing a considerable amount of public
attention. Pesticides cross boundaries in the form of residues in food,
or pollution in air and water. National efforts to regulate them
sometimes cause barriers to trade.

For two years, informal separate pilot projects on pesticides were

conducted and showed that working together was the best approach.
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Finally, in 1994, countries, who had expressed interest in developing
an OECD programme on pesticides for several years, formally
launched the OECD pesticide programme. It works under the
direction of the pesticide working group.

The pesticide programme focuses on:

* chemical pesticides and
* biological pesticides(e.g. bacteria, pheromones, insects, plant

extracts),
which are used in:
* agriculture, including horticulture and forestry, and
* other settings(e.g. products used in houses, in swimming pools,
on pets).
Its goal is to help OECD countries to:
* harmonise pesticide review procedures
* share the work of evaluation of pesticides, and
* find new approaches to risk reduction.
Work on agricultural pesticides falls into four main areas:
First, the pesticide programme helps OECD countries co-operate in

the risk assessment of both chemical and biological pesticides. The

tools created for this purpose include:
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A database that lists pesticide assessment reports written or
planned, and the country that has done or plans to do them.
This database supports a flourishing ad hoc exchange of
pesticide assessment reports among OECD countries, with more
than 600 reports exchanged between 1995 and 1999. It also

helps countries collaborate on new pesticide assessments.

A detailed format to be used by all OECD countries in writing
pesticide assessment reports. Intended to improve the reports
clarity and comprehensiveness, this format will make it still
easier for countries to use one anothers reports to supplement

or replace a separate pesticide assessment.

A detailed format for pesticide data submissions by the
industry. Like the assessment report format, this will make it
easier for OECD countries to work together. It will also reduce
the workload for industry, which will be able to submit similar

data packages to different countries.

Second, the pesticide programme is working to harmonize the core
data requirements(i.e. the basic studies required) for pheromones and
micro-organisms, two types of biological pesticide used to control
insect pests in agriculture with little or no hazard to man or the
environment. The goal is to facilitate registration of these products
and remove obstacles to international trade.

The programme is also working on harmonizing data requirements
for OECD countries to use in setting maximum residue limits, or
MRLs, for pesticides in food. Established individually for each
pesticide, MRLs designate the highest level of residue legally allowed.
Harmonizing data requirements will create a common scientific basis

for MRLs and help avoid trade disputes.
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Third, the programme has undertaken a variety of activities to help

OECD promote risk reduction. These include:

* conducting surveys, holding workshops and creating web sites
to facilitate information sharing on successful risk reduction
approaches;

* publishing guidelines on how to collect data from farmers on
their use of pesticides;

* developing measurement tools, called risk indicators, that
governments can use to track progress in pesticide risk

reduction.

IIl. Biocides

1. Background

Following the survey of OECD member countries” approaches to the
regulation of biocides, a programme of work for further activities on
biocides was agreed by the 8th meeting of the OECD Working Group
on Pesticides(WGP) in November 1998 and revised by the February
1999 meeting of the OECD biocides steering group.

The work programme includes activities in the following areas:

e data requirements,'
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* efficacy - testing and acceptability criteria;

* test guidelines;

* exposure assessment and risk assessment;

* co-operation between countries in biocide reviews;

e risk reduction.

2. Harmonisation of data requirements

Based on the biocide survey, which showed that countries data
requirements for biocides differ substantially, the project focuses on

developing:

*a basic set of data that will be common to all biocide use
categories;

+ additional data sets for each use category. These would include
data elements that would always be required for a particular use
category, plus data elements that would be required under

certain circumstances(i.e. conditionally).

Regarding additional data, the work has begun initially in a limited
area, i.e. for wood preservatives and industrial microbiocides
/slimicides.

A systematic approach to identifying additional data for these

products has been developed. It includes the following steps:

* Develop common descriptions of use patterns and exposure
scenarios that would underlie data requirements for a particular
use category(i.e. decision criteria for asking for data - practical

descriptions). These descriptions could include, for example,
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information on use site, pests controlled, rate and frequency of
use, technology used in mixing, application and transfer of
chemicals, generation and disposal of waste, secondary exposure
potential, indirect dietary exposure, etc. All these aspects are
considered in forecasting expected exposures and risk and thus
have a bearing on what types of data will be needed to evaluate

risk.

Investigate how the descriptions would impact decisions for data
requirements(i.e. identify criteria which would help identify
additional data requirements) and where possible, conditions for
waiving data. For example, for cooling water biocides, whether
the system is open or closed will determine the nature(how, how
much, composition) and frequency of any planned or accidental
discharges/releases to the environment, which in turn are

translated into data requirements.

Identify additional data for each use pattern/exposure scenario
described.
Provided the approach works, report to the WGP and ask

countries to volunteer to develop proposals for other biocide use

categories.

Common descriptions of the use patterns of wood preservatives and
exposure scenarios were developed by the Health and Safety
Executive(HSE), UK. These descriptions were used to inform both
OECD workshops on exposure assessment to wood preservatives.
During the workshops, the participants 1)investigated how the
descriptions impact decisions for data requirements and 2)identified
additional data that are needed to assess human and environmental

exposure.
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Building on this experience, the biocides steering group at its
September 2000 meeting will evaluate the success of this approach and
decide on next steps towards the development of OECD proposals for
additional data requirements for wood preservatives and other biocide

product types.

3. Efficacy testing and acceptability criteria

Work on efficacy cover two areas:

* Development of OECD Guidance Document on Efficacy Testing
and Assessment.
* Development of acceptability criteria, i.e. pass/fail criteria for
efficacy of products.
Most countries require efficacy data from industry in support of
applications for biocide approval(although not necessarily for all use
categories they regulate), but in general, standard efficacy test

methods are not available.

The development of the guidance document will be done in three steps:

*an evaluation of their validity, identification of where new
methods are needed and work currently on going to develop
methods;

* This overview together with the technical guidance currently
being developed for the EU biocides directive(98/8/EEC) will be
the base for developing the OECD guidance document on
efficacy testing and assessment;

* A small expert group is likely to be established to carry the
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work further.

The overview of efficacy testing methods was developed in 1999 by
the OECD secretariat with the assistance of the Biocides Steering
Group(BSG). It was posted at the beginning of 2000 on our web site
for comments. All the relevant stakeholders involved in efficacy
testing were invited to comment. Comments were due by 1 June 2000.
The overview will be revised in light of the comments received. The
revised version will be available on our web site in October 2000.

The BSG will decide during its September 2000 meeting on next
steps towards the development of an OECD guidance document on

efficacy testing and assessment.

It is intended that harmonised acceptability criteria(i.e. pass/fail
criteria) will be developed for biocide efficacy, recognising that it is
likely that the criteria will differ between use categories. Harmonised
acceptability criteria will provide a basis for developing a consistent
approach to the way that efficacy data are evaluated and how a
product is therefore determined to be acceptable for use. This may
also provide a basis for some consistency in the way products are
labelled, i.e. the meaning of specific words/claims put on a label
regarding a products performance or lack of performance. This may
be more of an issue when users can have difficulty in judging

whether a microscopic pest is being controlled.

The development of harmonised acceptability criteria will be done

in three steps:
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* A review of the existing criteria in member countries using a
short questionnaire.

* Development of proposals for harmonised criteria by the OECD
Biocides Steering Group.

* Discussion and agreement by the OECD Working Group on
Pesticides(WGP).

4. Test gquidelines for fate and effects(i.e. excluding
efficacy and exposure)

To facilitate priority setting, industry has produced a report in 1999
which (a) indicates which test methods are currently used to fulfil
current biocide data requirements in OECD member countries, and (b)
identifies their major problem areas with respect to testing, i.e. those

areas/endpoints which have the highest priority for work.
According to the industry report:

* Most of the existing and draft OECD test guidelines for assessing
human health effects, environmental effects and the fate of
chemicals are appropriate for the testing of biocides.

* However, two major areas need development of internationally

agreed test methods appropriate for biocides.
These areas are:
* Biodegradability.

* Leaching from treated materials(such as wood surfaces treated

with wood preservatives or surfaces treated with antifoulings etc.).
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The recent Belgirate workshop on environmental exposure to wood
preservatives also indicated the need for developing test methods for
leaching from treated wood surface.

During its October 1999, the Biocides Steering Group(BSG) took note
of industry’s report and discussed the need for launching OECD test
guidelines development for the above two areas. However, the BSG

decided to wait for:

* The outcome of on-going OECD activities to develop various
simulation tests that can alternatively be used to OECD ready
biodegradability(TG 3010) for testing biocides that are toxic to the
test innoculum.

*The outcome of on-going work by various other
organisations/institutes on leaching/transmission studies for
wood preservatives, and the work of ISO on leaching of

antifouling products.

In the context of OECD test guideline programme, various
simulation tests were approved the last year. At its September 2000
meeting, the BSG will 1)discuss the appropriateness of these tests
for biocides and 2)the need to develop a strategy or guidance on
which methods are appropriate for what. Industry’s representatives
in the BSG are highly encouraged to actively participate in these
discussions.

Also, at its September 2000 meeting, the BSG will review progress
on work of other organisations/institutes on leaching/transmission
studies from trated surfaces and decide whether an OECD activity

will be launched.
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5. Exposure and Risk Assessment

The OECD Working Group on Pesticides(WGP) gives high priority
to work in the area of exposure assessment, particularly in view of the
wide variety of exposure scenarios associated with the use of these
chemicals.

Methods for assessing human or environmental effects of biocides
will not, in principle, be different from those used for other
chemical types, and therefore work will not be initiated in this area

at present.

In view of the wide variety of exposure scenarios associated with
biocide use, work on the development of guidance for exposure
assessment begun in a limited area. i.e. wood preservatives since all
countries responding to the biocides survey indicated that they
regulate this use category.

In order to identify what work on exposure assessment is needed,
two workshops were held in first half of 2000. One focused on the
environmental exposure assessment of wood preservatives(Belgirate,
Italy, 10-12 April 2000) the other on primary(occupational) and
secondary(post-application, bystander etc.) exposure assessment
(Ottawa, Canada, 19-21 June 2000).

The environmental exposure workshop was hosted by the European
Chemicals Bureau of the European Commission. The human exposure
workshop was hosted by the Pest Management Regulatory
Agency(PMRA), Canada.
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Both workshops had as objectives to:

* share information on approaches used in OECD countries for
assessing environmental or human exposure(respectively) to wood
preservatives and treated materials;

* identify data needs for assessing environmental or human
exposure(respectively) to wood preservatives;

* identify approaches suitable to assess environmental or human
exposure(respectively) to wood preservatives and to recommend
how OECD could develop harmonised guidance;

* recommend how lessons learned and principles identified for
assessing environmental or human exposure(respectively) to wood
preservatives might be applied to other biocide use categories.

The environmental exposure workshop agreed on a scenario-based

exposure assessment and made a series of recommendations where

further work at OECD level is needed. Some highlights are:

The development of two OECD-wide environmental emission

scenario documents for wood preservatives:

* wood preservative to wood, storage of treated wood(before use),
and treated wood in service.

* The second document should cover emission scenario document
for waste treatment via incineration, combustion and landfill. Such
a document would be applicable to any chemicals disposed of via

these routes(i.e. biocides and industrial chemicals).

An expert group has been formed to finalise the first emission

scenario document. Canada, France, Germany, Denmark, UK and
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industry participate in this expert group. The extensive discussions
and agreements achieved during the workshop on representative
emissions scenarios to be included in this document, should allow
quick accomplishment of this document. Its completion is expected by
mid 2001.

The work needed for the second document is more considerable and
requires good co-ordination with the industrial chemicals programme.

The human exposure workshop also agreed that emission scenarios
is a valid approach for both primary and secondary human exposure

assessment. Some highlights are:

® For primary exposure scenarios:

* The workshop agreed on emission scenarios that are
representative for wood preservative use at OECD level.

* The next steps should be to examine if the currently available
data and database models are adequate for quantifying the
exposure which results from each of these scenarios.

« If not, the best elements from different models could be used in
the development of a separate model if termed feasible.

—It was proposed that an expert group be formed to take this

work forward.

e For secondary exposure scenarios:

* The human exposure workshop stressed that secondary
exposure must be taken into account in the human risk
assessment process.

* Although a scenario-based approach for secondary exposure
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was considered valid, the participants agreed that such
scenarios are lacking.

* Some ideas for the development of these scenarios were
elaborated during the workshop.

—It was strongly recommended that OECD plays a major role in

developing them as soon as possible.

Finally both workshops agreed that the scenario-based approach
followed for exposure assessment to wood preservative can be
valid to other biocides. This approach consists of three steps;
1)define/describe the patterns of use(scenarios) for the specific
product type 2)then examine the adequacy of available tools(data,
databases, mathematical models) for quantifying the exposure for
each scenario and 3)where gaps exist develop new exposure

quantification tools.

6. Co-operation between countries in biocide reviews

Co-operation between countries in the review of biocides brings
advantages to governments and industry and the Working Group on
Pesticides(WGP) agreed to initiate similar activities to those being
done for agricultural pesticides. The biocide programme includes work

in the following three areas:

* schedules;

* the development of harmonised guidance for the formats of
industry data submissions and country data review reports;

* the development of an electronic system for the submission of

biocide data by industry.



22 Biocide 2] A= #2533k vj]-S-woF

The already existing database of pesticide reviews was expanded to
include information specific to biocides. The purpose of the database
is to help the regulatory authorities in OECD member countries share
the work of pesticide/biocide assessments. It does this by providing
up-to-date information on which countries have reviewed or are
planning to review specific biocides for the purpose of first
registration(approval) or re-registration. This enables countries to
identify colleagues in other countries who are working on the same
biocides, and to exchange relevant data including their risk assessment
reports. It also helps in the planning of co-operative efforts among
countries so that the burden of biocide registration and re-registration
can be shared. The first combined version of the 1999 OECD database
on pesticide/biocide reviews was circulated to relevant regulatory
authorities(biocides, e.g. pesticides and industrial chemicals) in March
2000 and a CD-ROM. It contains 3925 records about reviews dealing
with more than 1500 different pesticides/biocides from 29 countries or
international organisations. The database will be soon converted to an
Internet based version.

In the context of OECD biocide programme, the regulatory
authorities would like to achieve the development of harmonised
formats for industry data submissions("dossiers") and country data
review reports("monographs") as already been done for agricultural

pesticides(OECD guidance documents for pesticide registration).

These documents will provide guidelines to:

* The applicants(i.e. industry) on how to prepare and present
complete dossiers(a dossier contains test results for a biocide

which a company wants to register or re-register) to the
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competent authorities in member countries in order to get
authorisation for an active substance and/or a end-use biocidal
product, and;
* The regulatory authorities in member countries on how to prepare
and present the reports related to the evaluation of active
substances, the authorisation or registration of biocidal products

and the establishment of maximum residue limit(s)(MRLs).

On behalf of the European Commission, the Fraunhofer Institute in
Germany has developed guidelines for dossiers and monographs
(Practicalities Guidelines) for the practical implementation of the Directive
98/8/EC, concerning the placing of biocidal products on the market.

At this time, both the biocides steering group and working group
on pesticides are investigating if these documents could form the basis
for OECD-wide guidelines for harmonised formats in data
submissions and data reviews.

A system exists for electronic data submission for agricultural
pesticides registration procedures ie. CADDY(Computer Aided
Dossier and Data Supply). Options for the development of a similar
system for biocides will be investigated according to the decisions on
harmonised formats for industry data submissions and country data

review reports.

6.1 Risk reduction

As an initial step, countries are encouraged to exchange information
on activities they have put in place to reduce risks from biocide use.
This is done via oral reports at the Working Group on Pesticides

(WGP), and short written communications on the web site.
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A II A
The Regulation of Biocides in the
United States of America

[. Introduction

1. Executive summary

The United States Environmental Protection Agency(USEPA) has a
well established system for regulating biocides(antimicrobials). In all,
about 265 active ingredients contained in 5,000 registered
antimicrobials pesticide products are subject to regulation by EPA.
This paper first defines the key terms that are central to EPA’s legal
and regulatory system. This paper also describes the USEPA’s
organization, the three main parts of EPA’s biocide regulatory
program, and new trends and issues. Finally, EPA’s efforts in
international activities as well as recommendations for the Korean

government are summarized.
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2. Key terms

Following are abbreviated definitions of two key terms found in the
Federal Insecticide, Fungicide, and Rodenticide Act(FIFRA), as amended:

* "Pesticide" : any substance or mixture of substances intended for
preventing, destroying, repelling, or mitigating any pest.

* "Pest" : any organism, including viruses, bacteria, fungi or other
microorganisms, except those in or on living man or animals.

* "Public health related product":a pesticide product used to
prevent or mitigate microorganisms that are infectious to humans

or animals.

For purposes of this paper, the terms "antimicrobial" and "biocide"
are assumed to be equivalent. They are pesticides intended to
disinfect, sanitize, reduce, or mitigate growth of microbiological
organisms; or to protect articles, industrial processes or systems,
surfaces, water or other chemical substances from contamination,
fouling, or deterioration caused by bacteria, viruses, fungi, protozoa,
algae, or slime. In November 1999, EPA proposed a rule that would
define "antimicrobials" as chemicals used primarily against public
health related microorganisms, whereas "biocides" would be defined as
chemicals used primarily against non-public health pests; however,
this rule is not yet in effect(see Federal Register, volume 64, number
180, pages 50726; September 17, 1999).
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Biocides regulated by the USEPA include:

e Chemicals used in or on environmental surfaces, in air or in
water, such as sanitizers and disinfectants.

e Chemicals used in or on industrial, commercial or residential
systems, such as slimicides, preservatives, antifoulants, etc.

Biocides not regulated by the USEPA include:

* Human & animal drugs, cosmetics, soaps, etc.

* Other types of pesticides such as rodenticides, avicides,
insecticides, repellents, attractants, etc.

* Deodorants and cleaners.

II. Regulating Biocides in the USA

1. Organization of EPA

The overall mission of the USEPA is to protect human health and
the environment. The USEPA has about 18,000 employees nationwide.
Following are two organizational diagrams. The first show the overall
structure of the USEPA, with emphasis on the Office of Pesticide
Programs(OPP), and the second shows OPP in some detail.
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U.S. Environmental Protection Agency
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£Fig, I1-2* Office of Pesticide Programs

The Antimicrobials Division(AD) was created in OPP in August 1996.
AD is the newest division in OPP. AD’s structure is shown in the
diagram below. AD is multidisciplinary--that is, both science and
regulatory staff are present in the division in order to allow both science
reviews and regulatory decisions to be made in one place. Of course, AD
coordinates with other EPA offices on enforcement, legal and policy
issues to assure that the regulations and guidance that it issues are

correct and acceptable to all involved offices prior to issuance.



A 2 The regulation of biocides in USA

Debra Edwards

Associate Director

Frank Sanders

Division Director

— Immediate Office

Risk
Assessment
& Science
Support
Branch
Norm Cook,
Chief

Efficacy &
Science
Support
Branch
Michele

Wingfield,

Chief

Regulatory Regulatory
Management Management
Branch I Branch II

Dennis Connie Welch,
Edwards, Chief Chief
|
Outreach Team | | Reregistration
& 2 Product Team & 2 PM
Management Teams
(PM) teams
<Fig,

2. Three Aspects to Regulating Biocides

2.1 Registration

As required by FIFRA, the USEPA must register(license) pesticide
products, including biocides, before they may be sold or distributed

II-3» AD's Organizaticmal Structure

29

in the U.S. The decision to register must be based on data showing

that no unreasonable adverse effects when label directions are

followed.
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The USEPA also has regulatory authority under the Federal Food,
Drug and Cosmetic Act(FFDCA) to determine the maximum
amount of pesticide residue(tolerance) allowed in or on foods.

Registrants must generate and submit data, labeling and other
information to support an application for registration or a change
in registration. The USEPA reviews the data, evaluates their
validity, and evaluates the hazard(toxicity), exposure, and potential

risks to humans and the environment for each active ingredient.

The USEPA requires two types of data:

e Type I : Generic Data testing on the active ingredient.

* Acute oral, dermal, inhalation, eye, etc.

* Sub-chronic and chronic

* Cancer

* Developmental(teratogenicity)

* Reproduction

* Mutagenicity

* Product chemistry

* Residue chemistry (food uses)

* Environmental fate (mostly outdoor uses)

* Ecological effects_birds, fish and aquatic organisms (for outdoor

uses)

The USEPA’s regulations at 40 CFR 158 list data requirements for
nine basic use patterns, but AD plans to issue a revised regulation

listing twelve use patterns:
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* Agricultural premises and equipment

* Food handling/storage establishments premises and equipment

» Commercial, institutional and industrial premises and equipment

* Residential and public access equipment

* Medical premises and equipment

* Human drinking water systems

* Materials

preservatives

* Industrial processes and water systems

* Antifouling coatings

* Wood preservatives

* Swimming pools

* Aquatic areas

Generic data requirements for biocides are tiered according to the

expected level of exposure:

* Tier 1 (low exposure)

* Tier 2 (medium exposure)

* Tier 3 (high exposure)

Tiering Exposure Categories:

* Low

* Medium :

* High

: both dosage and frequency of use or per-use exposure

are low.
either dosage or frequency of use or per-use exposure

are high.

: dosage & frequency of use or per-use exposure are high
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Tier 1 Toxicology Requirements:

* 90-day dermal toxicity
* 90-day inhalation toxicity
* Teratogenicity (one species)

* Mutagenicity battery

Tier 2 Toxicology Requirements:

* Subchronic feeding
* Teratogenicity (second species)

* Dermal Absorption

Tier 3 Toxicology Requirements:

* Chronic feeding (two species)
* Oncogenicity (two species)
* Reproduction

* Metabolism

® Type II : Product Specific Data supports the individual product

* Acute toxicity all products
* Product chemistry all products
* Product performance(efficacy) require to be submitted only for

public health related products.
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The process of registration can be simplified into the following basic steps:

(a) Applications are submitted to AD Product Manager teams who
evaluate the completeness of the application.

(b) Applications that have supporting data are sent to AD
scientists for review.

(c) The AD Risk Assessment and Science Support Branch(RASSB) &
the Product Science Branch(PSB) conduct the science reviews:

* RASSB evaluates the generic data and risks of the active
ingredients and their use patterns.

* PSB evaluates the product specific data(chemistry, toxicity
and efficacy) of end-use products.

(d) Once the scientists have evaluated the submitted data, their
science reviews are sent to the product managers who decide if
the product meets all registration requirements(including labeling).

(e) Deficient  applications are returned, while acceptable

applications are approved by the product managers.

2.2 Reregistration

As required by FIFRA, EPA must review the human health and
environmental effects of pesticide active ingredients first registered
before November 1, 1984 and determine whether they are eligible for
reregistration.

Through reregistration, EPA is ensuring that older pesticides
meet contemporary safety standards and data requirements. This
process includes ensuring that labeling is improved, and risks are

reduced.
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To be eligible for reregistration, a pesticide must be found not to
cause unreasonable risks to people or the environment when used in
accordance with its approved labeling. A registrant may choose to
cancel its products, delete certain use sites, and/or submit required
data to be evaluated for reregistration of the chemical. The data

requirements are similar to those required for registration.

Data required for reregistration:
* Acute oral, dermal, inhalation, eye, etc.
* Sub-chronic and chronic
* Cancer
* Developmental(teratogenicity)
* Reproduction
* Mutagenicity
* Product chemistry
* Residue chemistry(food uses)
* Environmental fate(mostly outdoor uses)
* Ecological effects birds, fish and aquatic organisms(for outdoor uses)
* Product specific Acute toxicity, product chemistry and

efficacy(public health claims)

AD has 44 chemical cases that must be reregistered by 2006. When
the assessment of a case is completed, a Reregistration Eligibility
Decision(RED) document will be issued containing the EPA’s risk and
regulatory determinations.

The following REDs are to be developed and issued by AD.
Chemicals shown in bold are being developed for issuance in 2002 or
2003.
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4-tert-amylphenol

aliphatic alkyl quaternaries
ADBAC

alkyl benzene sulfonates
azadioxabicyclo-octane

alkyl trimethylene diamine
benzisothiazoli-3-one

bioban P-1487

bis (bromoacetoxy)-2-butene
Bromonitrostyrene

Busan 77

chlorine dioxide

chromated arsenicals

coal tar/creosote

naphthenate salts

copper and oxides
formaldehyde
diiodomethyl-p-tolyl sulfone(Amical 48)
dihalodialkylhydantoins
Glutaraldehyde

Grotan

Iodine

Irgasan

Octhilinone

Pentachlorophenol

Phenol

pine oil

Poly (hexamethylene biguanide)
potassium N-hydroxymethyl-N-methyldithiocarbamate

35
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propylene glycolsulfonated oleic acid

2 thiocyanomethylthiobenzothiazol (TCMTB)
tributyltin compounds (TBT)
trichloromelamine

triethylene glycol

trimethoxysilyl quats

zinc omadine

2.3 Post-registration testing

Post-registration testing was developed by AD to ensure that
registered products with public health claims meet product
performance requirements even after they have been registered.

An initial list of 750 products that were planned for post-registration
testing beginning in 1990 included products with sterilant,
tuberculocidal and hospital disinfectant claims.

The testing of sterilants has been completed and approximately 12
sterilant products out of 30 products tested were found to be
ineffective and were removed from the market.

Currently, the USEPA is testing tuberculocidal and hospital
disinfectant products. Following is a diagram outlining the basic process

of post-registration testing.
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Product Product * Product retested
samples are | testing Fails * Possible actions are
collected by begins to reformulate, delete

EPA , the use from the
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Passes restrctions to red-
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Product of  product, or
testing cancel product.
begins

{Fig, II-4* The basic process of post-registration testing,

2.3.1 New Trends and Issues

The USEPA faces many new and challenging issues as new
technologies and products are developed. Some of these issues

include:

* Fruit and vegetable sanitizing rinses
* Hepatitis B Virus Test Methodologies
* Treated Articles

* Antimicrobial Resistance

* Medical waste disposal

* Biofilm
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* Trade names implying public health claims for non-public health
products

* Treatment of Heating Ventilation and Air Conditioning Systems

* Criteria for Approving New Test Methodologies or Modifications
to Existing Methodologies

IIl. International Activities

1. European Union(EU)

The Biocidal Products Directive(BPD) was effective May 14, 1998 for
involved European countries. It affects 23 categories of products and
harmonizes regulations and safety determinations in Europe. Existing

chemicals must be reviewed over a 10 year period.

2. Organization for Economic Cooperation and Develop-
ment(OECD)

In 1996, the OECD Secretariat recommended that work be initiated
to examine how OECD Member countries regulate non-agricultural
pesticides(e.g., antimicrobial pesticides, antifouling paints, wood
preservatives). In June, 1998, an OECD Biocides Steering Group(SG)
was created and the SG met in Crystal City, VA. The SG focused on



A 2% The requlation of biocides in USA 39

four main areas:

* Harmonization of data requirements for antimicrobial pesticides

* Developing/revising test guidelines for antimicrobial pesticides

* Harmonization of human and environmental exposure and risk
assessment procedures for antimicrobial pesticides

* Increasing cooperation between regulatory authorities in the

evaluation of antimicrobial pesticides

EPA has attended and participated in all the Organizing Committee
meetings and Workshops on Human Exposure Assessment of Wood
Preservatives. The Agency is continuing its work with OECD and is

examining issues related to:

* Harmonization efforts

* Review of new EU guidance documents concerning biocide
environmental emission scenarios

* Development of use pattern and task description scenarios for
specific biocide product types(e.g., disinfectants, antifouling products,
slimicides) in order to better determine conditionally-required data)

* Strategies for interfacing with the IMO on TBT-alternative
antifoulants

* Electronic document initiatives; and

* Proposed approaches for dealing with efficacy(product performance)
issues workshop on biocide efficacy is being planned for April, 2002,
and hosted by EPA.
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3. North America Free Trade Agreement(NAFTA)

* NAFTA Cooperative Reevaluation of Wood Preservatives : EPA
will work cooperatively with Canada to complete reregistration

review of pentachlorophenol, creosote and copper chromated
arsenic(CCA).

* NAFTA TBT Coordination and Assessment of Alternatives : EPA
will coordinate review and reregistration activities with NAFTA

partners; Assess and register alternatives.

* NAFTA Harmonization of the Evaluation of Antimicrobial
Pesticides : EPA will help develop NAFTA document on status of
harmonization of antimicrobial data requirements to coincide with
release of 40 CFR 158W.

IV. Recommendations for Korea

The USEPA has the following suggestions for Korea regarding the

regulation of biocides and antimicrobials :

* Require registration(licensing) of all biocide products.
* Establish requirements for generic and product-specific data and

labeling.
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* Form a centralized organization that will evaluate and approve all
applications for registration.

* Set deadlines for processing applications.

* Establish post-registration testing of public health products;
suspend products that fail such testing.

* Harmonize with other countries regarding data and labeling
requirements.

* Set up a reregistration program similar to the USA or the BPD.
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=S5 Wit
« Slimicides : ArFFAANA AlEHE AF, AH], FEZE slime
(©QUES o3 F)o] ZAE AS WA Ashel AEEE

s FEATS WHA  FEAlE Aol vAEd] o3 eAH= Ae WAl

>

I A (Rodenticides) : #Y 7E} o2 AXF/F WA A& = AF

< Uit

Az A (Avicides) : EZF ZFE FASt=H AMEHE AFS Lt
o,

AA =W A A (Molluscicides) : @¥0] 59 AATE WAl AMH-H

© AFS geith

« AoJ A (Piscicides) : o7 WA AH&H= AFLZE, olFe HE A5

st AR AlE2 AlQETh

AFA, ASolA 2 AETE HAE A AE  HEHESE ALY
v AFA 2 AEFE WA A EE AES gt

7194 B2 FAA - Aoy SES RS 9t A - AR A}

e AFS Tk, FalT AES 719AY Felstd WAlst=

o AMEHE AES T3

FlE RS PAR Aol ARE BE
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Biocide 2] A= #2533k vj]-S-woF

{H III-1»* EUZ| biocide Ex Y 2F

AFFE / AHERF
1. A A
2. A48 8 FFERAE
At/ 2 EA 3. FEHANE
4. AF 2 AR HAFAIAEE
5 &8
6. WA
7. BEHEA
8. E A HRA
9. A+, 7I=, 1F, LEAEE T4
WA/ BE A Hp= 7
10. AZ2E REA
11. ¥2 & 7tsA BEA
12. slimicides
13. g&As A A
14. A A (R 5L
15. AR A (R 5 7)
3 S A A 16. AAIE2EAA
17. kol A (i)
18. AZ5E WAE A AF
19. 719 A, FAA
20. A% R ALRE HEA
. 21 WA
7IEF blocide A ) AR @ uA g g
23. 92 HFTE WA
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4. BHMO T2 L8

BPDS| $&ME 67]] PO A gov, 1 WEe thet
2.

REAT:1 - B9EL 55

I-A - A$1314 biocide AlF] X&E SHERL 5=

LB - 7|24+ 55
FEA I : A - 245 dig a7A4s

II-B - HEAF e 874=
FEA I : HI-A - FREZ] did 371 2748

II-B - HFAF e +7F 2745
FEA IV IV-A - 3330], PIRE, vtolel 5 S E dig o
A8

IV-B - 30|, v, vholels 5 HFAFA e 2+

>

ol o

£X V : Biocide £
&A VI : AZAFY 7193

o] T F&A o] T E TAEAL WA, SHwolA, A=A, U
A Ee AEFEA0 e B4 IEA FErh W REM I, 1A,
EE 1B TgHA e FAEL Hae O AR £59 Hx
1, @ ETEY 547 AY &% @ AREHE AF FH, @ AR W
o, ® AREAF B/ AA (A, A, FEA Ee HIHEA), © FRIME
A% 7Iet 58FA 55 EU AlEstoof s, ZF E4d gz © 387}
S8 97 =EF5F(A0OELY), @ Abgel ek d A4 FH3-8=HADR)

1) Acceptable Operator Exposure Level
2) Acceptable Daily Intake
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<HE III-3» BFDOA 28l MEISA AR

g4 =2 A FAF
1. of 7ol thgk F4=4 1. ARGl At A #4
2. Daphnia magna®l] W3 F43| He= ZA=2
=4 2. AFH 24=H A5
3. 27 e 4 A 43 =
v E o] &5 A 3. FATHcr Ado] e
5. QA=A . &AM FH H| ZAHEL #8FT AH=A
2+ =1
6. ol : A&, 7t &
&3l
7. F&/2F 2aEd AE
S T FA00A 9
TEl B Aol gk ok

[e]
ety 7,%"3‘6}7: Aotk ol %%H

oA A= V& SHEES ZABH l th 7] t%“é%é!% 2000%3
59 14 o] 529 AE FAEALS onmlat) 2001 102 A 7HA
% 1,30099%9 @AEHo] Aoz FHYE, o= Lo #HAE
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A, CEFIC(European Council of Chemical Industry)| A 3]4Al A&
S FACE 915%Y &4E4 AE

=4, EU 39d=0] 2000159 F7l=ds A1

AR, TUCLID(International Uniform Chemical Information Data
base)d] thgYAitsletEd HEolA 200F 57}

¥ EUE S48 528 8] 99 243 258 93 A
1Z} AETB(EC 1896/2000); = 2000 9€ 74 %’*E’B}S’i\:}. o] HE
TAd wad EUYNA AFEEHE biocide AZ9 A
(formulator)& AFell i SHEEE WEA] & 1(1dent1fy) Ee Al
i (notify)dteiof dtrt. &<l & A7) BPD7F & E 2000 5€Y
14458 20023 39 28U7kA] °F 18744 ztolth. Q13 Aae) Afol=
A e FAEAL dH7RA} @Eﬁwgoﬂ/ﬂ Fa) ol w A
A s AR FAEY, A 2EdE d o] BPDoIA £

TaE AnE AZSA Dk A28 AR AE z‘; R2ajo] SR
= A

7+ 249e, of W Qusng s 7t

!

o

stol e Alart @59 4] U3 TA2at HEFY, & 20039 5¢€
o FxgelH, 1 F8 WEoZE AA, g2 B AuH HF SH=F
(12h= SAREA L AAMA) 2%, AR, 2t =4

4 Folth
T HEFARY APAAS Rlstr] Asl AHANE S A
gzoln, WZAAZHE  biocide®l  Glutaryldehyde®  HAH-7AI
TebuconazoleS o2 AAVFER AAE HEZFo|th Glutaryldehyde
o gt Al AHE= A7 A7) Tebuconazole2 Wrk=a 377 ol A
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Z¥z Rggoln, o] F Ed o] AAYAE 2000 9€7HA] ARE AIETHA
o 2001 59744 Al 124 AEFAC whe} iR AAHENeH, 1
A7} 20019 108 EUS A= At

7 o]Fe) UAHLE the <F HI-4>9 A9 o] 2011 d7HA] 431 2 L of
SHEZL AP J8E Aol

<H III-4» EU2| F2EE H=2Y3H
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IV. EU 39439 3A%5%

EU 39552 BPDol| BAIE nkel o] EU A7l A /‘}*‘15] AEXﬂE
of &k @Eﬁ@% A=l A &dhs =9E
A 7?* giks] F2Aolal Qe w7k ¥, V=
o F8 &5 ta 2ok

** =2 EUS| BPD 2ol $542 o

of 7} H=F2Q F7tolty F=9] biocide #El= & fAI*H(Control of
pesticides regulations); ° 93l FAH I Yo, FF Fx= 48 v
o] 7% &b (Pesticides Safety Directorate, PSD)y , ¥
%K(biocide)> R 7% (Health and Safety Executive, HSE)
HAstelo] Sl

1998 BPD A2 o]F =9 HAMMAH(HSE)2 'The Biocidal
products regulations 2001(SI 880/2001); < ¥3iE3t, SAHEZHY] 3%
BPDO|| 211 & FEHALE, biocide AFS ¢ 4= 87t &=
A5 247 yAlEka ok 71 9)el) biocidest #AE XA E 7Y
AN xS EE st AATA] dTellA TEE F2 A
+% 2

249 So= ol =7}

off

Fll‘

52
bol, 2
e

=
ol

O

il

« TBiocidal products regulations transitional arrangements
guidance for the supplies and importers of biocides

+ IThe guidance for suppliers and importers of active substances
and biocidal products;

o TThe guidance for users of biocides;
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3
Gl L ?—i%ﬂ]/%%"ﬂxﬂ(—?ﬂo ) o= 7_3]‘3}51 9)\

W, & A8 slimicides, EAWEA 2 B0 RS, Txoky
A, AAA, 7194 2 AWE FFA T2 AskL Utk o
Wit o]9oll BPDA 8738k &5 A=l A&

&2 o5 HEe 2o Qo

« 'The Biocidal Products Decree(466/2000); : A<], A, 317} &
55, Agycl 5

* "The Ministry of the Environment Decree(467/2000); : &7} %
Ax, A9 5

 TThe Ministry of Social Affairs and Health Decree(422/ 2000),
4 9 gy 5

[€]

gt 2gdo A= 2000d%9] biocide A& #HEE ZF Biocidal

vl —T
==

products ordiance(SFC 2000:338), & ¥33te], 2] 7|& biocide ##
Holl BPDY] 8 87AMS A-83H3t
o I, FFERAE ¢ FTEAY A5A/ A, 4S8 micro-
biocide, EAEEA, BEREA, HALTEA, AXA|, Az, HofA,
Z19A|, A5A, A-SolA
o TAE - AAEEH, - FTEARYE L5A|/ATA

L TOSRRM, : olRo % AELEE A%
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V. 4&

AMAHSZ biocide T2 BoAS 7 WA Q1A8ta, 1o e 7
A AE AAlStaL 9l A71F7F EURL ofv] 1990t 258 Al2H
AN =Zo] 19909t ZFwk BPDE} E@l+ TBiocidal Products
Directive 98/8/EEC,; FXZ AZHA ol EU ¥ 3|¥d=E52 IFF
201137bA4] BPDo| HAH o] e F+8 W@ EL 55 A4 ¢ HF

AES 5247 rh)e FA%IL Ak

biocide T E 253 & 4 ¢SS o 4 vl 1 o]f+ biocide
o] =& AT U AAxE FER A B H A A7 o
FFE PE F Jdom, HARFY FEd FAR A F9Fe] et B
A 5 = ok WEbA biocided] =W A Bl LAAR T 7I2EAL A
dol FARGE HAsH, ol W& Ul FWUL =Fo] 87HHh
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A5 AnE 2R ) Sy A9

. 71 o)== AR Hls] UHt biocide AHE-

o

= [}
o = FEHINBAND) S <E

IV-1>3 2t
B IV-1» Biocide BEEZY S AS2H

22T A =47 AHE-TF
Isothiazole ] 4,00053E? |TBT/TPTA| 70001 &
Benzothiazole| 6001EY |TBT copolymer7] =
Triazine 7| 150=  |PyridineA| 704 E
Quat 7]€}

uaternar
' Y 104E* |(Hydantoin/Guanidi|  50%
ammoniumA| )
ne

1) Wie] 19989 A AdE di= FHAY

2) 5-chloro-2-methyl-3-(2H)-isothiazolone ©] 7} tEH <Y
3) 2-mercaptobenzothiazole®] 7} x4 <

8 2A99E AEIA Pl FAN BT B9} Be

5) tributyltin methacrylate”} i34,
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Ashd AF7HA biocideol gk A=2Q 5T A A7}
Tl wig otk wWEbA <E IV-1>9]
F9 9 sEEd (g V-1 2 3% V-2 #Fane] )
ATk 53] biocide Al Al wel 740l
AL, 0431 7HA el 2 3o O wE BdEd T4 AHEES
spetslz)7t v ok 2le dEsia A

A = 2-chloro-2-methyl-3-2(H)-isothiazole, ©] &2 2-methyl-3(2H)-
isothiazole®] &§&4(55965-84-9), 2-mercaptobenzo thiazole, tributyltin

7

—

o

Fu

ot T2

_{} o [

iul
ity

methacrylate, tributyltin oxide, troclosene sodium, zinc pyrithion,
benzotriazole 5°] $-&ugtollA 7FE & 02 AR5+ biocide BAE
2= Addy.

SeYT F2 5 biocide FHEA T2} F2 stEA
BAS <ad IV-1>3 <i 1IV-2>9 72 L7089 o] fod= oy
biocide”} Y& F Yo} ZAFQ E5 2 Hol HAL T} biocideA =S
Az 918 B4EAR guss 248 ookl Fd Aol
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Biocide 9] =A% #2&

benzothiazole (21564-17-0)

H

I\‘/Ie l\(le
(0] N_ (0] N
S T ~S

5-Chloro-2-methyl-4-
isothiazolin-3-one
(26172-55-4)

2-Methyl-4-isothiazolin-
3-one (2682-20-4)

CI/NT ~Cl

O

2-(Thiocyanomethylthio)
2,4,6-trione (87-90-1)

1,3,5-Trichloro-1,3,5-triazine-

2-n-Butyl-benzo[d]isothiazol-3-one
(4299-07-4)

I‘Et
N

()

N_ N
Et7 7 Rt

Hexahydro-1,3,5-triethyl-1,3,5
-triazine (7779-27-3)

Alkyl \C\)
~\ ./ ‘C‘:H , ‘c‘) Ny_SH
/ ~C
H,C H, _ Me— C——C—0—Sn(Bu-n), ‘ _
- Cl
Alkylbenzyldimethyl Tin tributylmethacrylate 2-Pyridinethiol 1-oxide
ammonium chlorides (2155-70-6) (1121-31-9)
(8001-54-5)
((‘:Hz)m Me FTSr
+ Me N
S N Me
N\ ~N OQ‘/
| - \ Me
o= NH /N
Cl O
Cetylpyridinium chloride 6-Methylbenzotriazole 1-Bromo-3-chloro-5,5-
(123-03-5) (136-85-6) dimethylhydantoin (16079-88-2)

(R IV-1r Biocide® AIBE= F2 IHSEL =
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<HIV-Z» SEIEE =4 |U AME F2 Biocide EAIEE

7 9 24

o

* 5-chloro-2-methyl-3(2H)-isothiazolone(26172-55-4)
/5-chloro-2-methyl-3(2H)-isothiazolone hydrochloride
(26530- 03-0)

* 5-chloro-2-methyl-3(2H)-isothiazolone, mix.with 2-

IsothiazoleZl | methyl-3(2H)-iso thiazolone(55965-84-9)

* 1,2-benzisothiazol-3(2H)-one(2634-33-5) / 2-methyl-2H-is
othiazol-3-one(2682-20-4) / 2-butyl-1,2-benzisothiazolin-3
-one(4299-07-4) / 2-octyl-3(2H)-isothiazolone(26530-20-1)
/4,5-dichloro-2-octyl-3-isothiazolone(64359-81-5)

* 2-mercaptobenzothiazole(149-30-4)/

Benzothiazole| 2-mercaptobenzothiazole sodium salt(2492-26-4)
Al * 1,2-benzothiazol-3(2H)-one(2534-33-5)

* 2-(thiocyanomethylthio)benzothiazole(21564-17-0)

* 2,2',2”-(hexahydro-1,3,5-triazin-1,3,5-triyl)triethanol (471
9-04-4)/ /hexahydro-1,3,5-triethyl-1,3,5-triazine(7779-
27-3)

* symclosene(87-90-1), dichloro-triazintrion(2782-57-2)

* troclosene potassium (2244-21-5)/troclosene sodium
(2893-78-9)

Triazine |

* alkylbenzyldimethylammonium chloride(8001-54-5)

* alkyl(C=8~18)benzyldimethyl ~ammoniun chloride
Quaternary | (63449-41-2)

ammonium?|| * dimethyldioctadecylammonium chloride(107-64-2)

* poly[oxy-1,2-ethanediyl(dimethylimino)-1,2-ethanediyl(
dimethylimino)-1,2-ethanediylchloride](31512-74 -0)
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CRIV-Z> ESEE =49

=L AR F2 Biocide EAISE (M=)

A

=
T

T8 B4

TBT/TPTA|

e tributyltin  methacrylate(2155-70-6)  /
acrylate (13331 -52-7)

* tributyltin oxide/tributyltin hydroxide(1067-97-6)

s tributyltin floride(1983-10-4)/triphenyltin floride(379
-52-2)/ triphenyl tin chloride(639-58-7)

* triphenyltin hydroxide/triphenyltin acetate(900-95-8)

tributyltin

TBT
polymer 7

* methyl methacrylate - tri(n-butyl)tin methacrylate
polymer(26354- 18-7)

* methyl methacrylate - octyl acrylate - tri(n-butyl)tin
meth acrylate polymer(67772-01-4)

Pyridine A

* pyrithion zinc (13464-41-7) / sodium 2-pyridin
ethiol-1-oxide(3811-73-2) /bis(1-hydroxy- 1H-pyridine
-2-thioato-O,S)copper(14915-37-8)/ pyrithion sodium
(15922- 78-8)

* 1-hydroxy-2-pyridinethione(1121-30-8) / 2-pyridineth
iol 1-oxide(1121- 31-9)

* 1-hexadecyl pyridinium chloride(123-03-5)/1-hexad
ecyl pyridinium bromide(140-72-7)

* 2,3,5,6-tetrachloro-4-(methylsulfonyl)pyridine
(13108-52-6)

71} (Benzo
triazole,
hydantion
\}l
guanidine

A)

* 4(or 5)-methyl-1H-benzotriazole sodium  salt
(64665 -57 -2) / benzotriazole (95-14-7) / 6-methyl
benzotriazole (136-85-6).

* 3-bromo-1-chloro-5,5-dimethyl hydantoin(126-06-7)/
1,3-dibromo-5,5-dimethylhydantoin(77-48-5) /1,3-
dichloro-5,5-di  methylhydantoin(118-52-5)/1,3-dime
thylol-5,5-dimethylhydantoin(6440-58-0) /1-bromo-3-c
hloro-5,5-dimethylhydantoin(16079-88-2)

* N,N""’-1,6-hexanediylbis(N’-cyanoguanidine)
polymer with 1,6-hexanedi amine hydrochloride
(27083-27-8)/ 1-o-tolylbi guanide(93-69-6)/ chloro
hexidine diguco nate(18472-51-0),
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=

EU9 biocide &4=255% 3709 U F8 biocide #& AF F
2o Fuz A4S <ad IV-1>3 <k 1V-2>9] biocide BAHEZDS
B isothiazole, benzothiazole 52 A A sk FZ27F FASHS

2 REoly Wi§ AdARE AHE-5 1, pyridine ¥ hydantoin 7
o] ta& Eold Fxoge e ¢ F Utk 7§ triazine 7,
quaternary ammonium A 9] biocidal activity= Q@ H5EH & 4 A
Aom, TBT/TPTE Y F¥ FTrAsENY SH=2E & g3
WeAe FARI o] fox 2] F¥o| & &4 biocide, AE &
o] formaldehyde®} hydrogen peroxidew= 7t oF 20~307H=0|, =¥
EFE T Eo], glutaraldehydew ¢F 50001 E0] AMEEH = AoZ 4
A 9ot olgfd EAL 93]¥ biocide 0199 %2 U Ho] AeE

Aoz FHHT.

ol W ok AEFoIE o}F 234 B7hus] g AF/E AHE
o Fol ANE A ok £A A S Bo) A8 & ke Aot
T

Il. EU2] Biocide B4 52 HA

SA MENXMEZ EUY biocide E4EZ 49 o84S AF3S v ok
ks o

23 1999 ARFAo =z WEEHWE EUY AASAHEAEZ&= oF
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584 Ho] P53 AN BU 222 ehaisiae] 4ol M 24
shol wwl BABAo] LA e AL Ak P} w S APF DA}
Ree & 5 ATHE IV3 F2). 5, AAEA F 15%014e] F520) 7
go, AFAY FEE L 05 FAFRELS TPHT Yk oUY B
A Fol 4R47} Bool APHE 5 44 FAH ASEE A8 5L
Tejae] eraiolol S biocided} 3B E AR RO v} § B
& B rke A2 4 ¢ & 9om, 3F eluekd biocide #elt
ol 4oz ANHE o FAHFT AR YA BHRY GTo WS 2
Aolehe AL AT 5 At
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¢H IV-3> EU Biocide HAI8E =4ZIH
TE =2 F F9 JIF=2

* salicylic acid(69-72-7)

* 1-chloro naphthalene(90-13-1)

* 4-benzyl phenol(101-53-1)

* ethyl paraben(120-47-8)

* sodium hydroxymethyl glycinate
(70161-44-3)

TAERY | 6605

i AARE-LS- 9= | dibromo-2-nitroethanol(69094-18-4)
;} 237 ° * polyaminopropyl diguanide(27083 -27-8)
o * 4-(methylsulfonyl)-2,3,5,6-tetrachlor
° o-pyridine(13108-52-6)
* chlorohexidine(55-56-1)
n =4 * hexetidine(141-94-6)
L - * 3-hydroxymethyl-5,5-dimethylhyda
ntoin(16228-00-5)
* 2-benzyl-4,6-dichlorophenol(19578-81-5)
* formaldehyde(50-00-0)
o5 . | *halogenanted hydantoin(16079-88 -2
FEE | oF 180% . chlogroacetic a};id(79-1(1-8) )
e * glutaraldehyde(111-30-8)
A * tributyltin oxide(56-35-9)
o) FHFA g « arsenic pentoxide(1303-28-2)
A1 FEE ) * methyl bromide(74-83-9)
° « tributyltin methacrylate(2155-70 -6)
* chlordane(57-74-9)
= A8}t gz | " dieldrin(60-57-1)
=4 ° * phenyl mercuric acetate(62-38 -4)
* pentachlorophenol(87-86-5)
1) =49 5245 21 & F e o 11009Fs ez &
2) frafststedaeiel o3 7|E3e=4(%36,0005 SH) SAEZ
3) frefsteteddely A7z A st FajdHdAE e B2
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4 712N BARS0 MEAY BA2 Sl A7 FBAAY s
Anel Aol obd F Y B
5) EU 20| 239 #1522, @4 4582 A48 525% Fo4 180950 £33

IV. Biocide® A} 4 ol 3}etEd 9
e @ JAHHEH

z

3}

e

ST KA

EU9] biocide &% = ‘91d o]% vt AlFsletEza Alu= 3}st
B2 o 19502 sehErh(E IV3 F3). 12l 34 SANEE 94
b 722 )74 biocided BAEAF EE biocide ZﬂWJ HEoZ 295

Bs ez 449 A= 1991

15
=]
=

Av Azd AqtsetEde olun &
AEE 2000 27HA] Fral AR B 9*
T 30 ~ 50%-2 biocide9} #dHo] v ERZZ IotHa ok
Biocide &/3&4 o] FalsteEd ey A& M e, 71EsE
ol
Ly

] A
gl
HLo
o
'l_.

S T

AE= S A FAG 28 W 946*}04 A E = A}ﬁlol gl Al
£ = 9 Aol wEA] FdUARE Tofol gtk s biocided] 9=
5 SAdGoIY nEA} of ol whe} FAH ARG LB AAL, RE ZRo] AL
Z o= S wole} gt} AnE W ety @ 2YIA
AT-LIA] A1999-395.9] gl eJste] stet=dn, =Eststd 54, 84
T HEF T 54U AR 9o 4 A1FFE teH 22 ARE AE3)
oo} gt
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(REIV-4> Biocide ©HMEBE £ F2 75

10

Sh
S

[e)
8 f5E

Bronopol, Trichlorphon, Fenthion, Parathion, Chlordan,
Lindane, Dimethoate, Dieldrin, Phenylmercuric acetate,
Dichlorvos, Carbaryl, Endrin, Methyl bromide, Heptachlor,
PCP, Endosulfan, Dicofol, Malathion, Fenitrothion, Sodium
PCP, Captan, Folpet, Thiram, Aldrin, Diazinon,
Tolyfluanide, Nitrofen, Methiocarb, Captafol, Dodine,
Dinoseb acetate, Chlorpyrifos, Bromophos ethyl, Resmethrin,
Aluminium phosphide, Bendiocarb, Pirimiphos, Propetamphos,
Butocarboxim, Dinocap, Fenvalerate, Permethrin, Decamethrin,
Bromethalin, Cyhalothrin, Cyfluthrin, Imidacloprid,
FEthiofencarb, Cypermethrin

XA 7

Strychinine, Rotenone, ~Warfarin, Naled, Binapacryl,
Chlorophacinone, Zinc bromide, Difenacoum, Brodifacoum,
Calciferol, Cumafuryl, Warfarin sodium, Sodium cyanide,

Fluoroacetamide, Bromadiolone, Coumachlor

Formaldehyde, Chloroform, Cresols, Epichlorohydrin,
Acrolein, Phenol, Glutaraldehyde, Sodium dimethyldi
thiocarbamate, Hydrazine, Xylenol, Ammonia, Sulfuric
acid, Hydrochloric acid, Hydrogen peroxide, Sodium
dichromate, Fluorosilicates, Ethylene dichloride,

Cadmium compounds

718k

Copper chrome arsenate, Tributyltin methacrylate,
2-butylbenzo[d]isothiazol-3-one, Chrome fluoro are
senate, copper hexafluoro silicate, WSCP, Methyl
isothiocyanate, tributyltin acrylate
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<HEIV-5» Biocide® AlEE = Tl= FZHD #=EE 2 FHEHE

shetE A 2 elaniRcy
Methylbromide AR B AGH % FEIELSE
(74-83-9) S AL AZ - FYEE AHES FA
Aupg A1zole] FHo og Huk(e, 7
g, BEEAEE Ao g Rl
A FREE G9RRNeEA, 0T 247
AN LFAY, WFEEEAE B oW
of el o4 F FAEeIA FASE )
sele 2T s ool AL
Tributyltin oxide = Aure A Qs RE Adb ke AR
Tributyltin ydroxide [ 2§ sl |23 FrbHol o)F FribA|
Tributyltin acrylate é?_%l’ﬂ‘ B ARTE st A8
Tributyltin methacrylate A5 5 e 7x2E S }\]_/\é = o,
T o7 WeER g, AUl olF BAWY
Tributyltin maleate Aele W WAEAFALoBE Az, 29
Tributyltin fluoride T Al S FAAAA, WztE AL
Tributyltin chloride ABlEZRGFA @ o]2 2%0]4 3Hi-3H
Trialkyltin hydroxide |E&3-&Edol| 33, ofdHol 3t ojHde=
s9) g7 A @zalE Fase A, AR
o7t FFA, HFL A A H 23 s FA
43} gubge] oF FRAEF Ir mE
AR e AFHAY AET 5 e
TEE EE AHE, oY, o7 WeEE
& 8 Agdd g BAMTAYgons
Ax 59 BE A F4)
Arsenic penoxide FAFAZ HIHES AT Ax - Y e
(1303-38-2) AHES T A




A 43 FeeE eyl biocide B2 2 A 75
4. HjE£2F = Al ak2l biocide
FastetEd Ay A14F, AlBE A11F9 2 D A3 272 F
o oJ&ted R3St EAS FHFse HAd &%, 7] - 2 - BEY % 3
T AHMEH, d71E - g5 ol 23 AN %ﬂ—ri olFEHE ¢
=4
4 s el 49 JS R
[e)
A

15} W7y AP E A

2e %@owL V-6 27,
W LYo 2AZR0Y ) b Ao YA R

%LE’%Ei% ?"é%—rﬂ 5021 ©]
S Ao R %EHE]E’iQUi olyg JA = tdsstEdS ATt 50E o
Az, AHEshs dAle JdxA AAE wiEHS Haustelof 3t} walA
wAFE T 495 biocide AFAZGAE 1 o] = 35 fs)dH 7}
o a3t 7|28 gHI} b 2 AR #uEnh
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CEIV-6 Bincide2 AIEE = U= djSsf=A0MSE

CAS No stetE A CAS No stetE A
50-00-0 Formaldehyde 1300-71-6  [Xylenol
52-68-6 Trichlorfon 1310-58-3  |Potassium hydroxide
55-38-9 Fenthion 1310-73-2  |Sodium hydroxide
56-38-2 Parathion 1319-77-3  |Cresol
62-56-6 Thiourea 1897-45-6  |Chlorothalonil
62-73-7 DDVP 2921-88-2  |Chlorpyrifos
67-56-1 Methyl alcohol 7439-97-6  Mercury compounds
67-66-3 Chloroform 7440-36-0  |Antimony compounds
74-83-9 Methyl bromide 7440-38-2  |Arsenic compounds
75-00-3 Ethyl chloride 7647-01-0  |Hydrochloric acid
75-01-4 Vinyl chloride 7664-41-7  |Ammonia
75-07-0 Acetaldehyde 7664-93-9  |Sulfuric acid
75-21-8 Ethylene oxide 7697-37-2  |Nitric acid
79-11-8 Chloroacetic acid 7704-34-9  |Sufur
106-46-7  [1,4-Dichlorobenzene [7722-84-1 |Hydrogen peroxide
106-89-8  |Epichlorohydrin 7726-95-6  |Bromine
106-93-4 1,2-Dibromoethane 7758-19-2  |Sodium chlorite
107-02-8  |Acrolein 7782-50-5  |Chlorine
108-39-4  m-Cresol 7803-51-2  [Phosphine
108-95-2  |Phenol 8001-58-9  |Creosote
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<EIV-6» Biocide® ALEE 5 Gl= HHSEFE=AINASE (A=)

CAS No 3= CAS No set=2
109-89-7 Diethylamine 16961-83-4 |Fluorosilicic acid
112-02-7 Cetrimonium chloride[17109-49-8 |Edifenphos
115-29-7 Endosulfan 17804-35-2 |Benomyl
121-75-5 Malathion 23564-05-8 |Thiophanate-methyl
122-14-5 Fenitrothion 52645-53-1 |Permethrin

Benzylstearyldimethyl )
122-19-0 ) ..~ |68085-85-8 |Cyhalothrin
ammonium chlo ride
133-06-2 Captan - Copper compounds
133-07-3 Folpet - Lead compounds
300-76-5 Naled - Cyanide compounds
301-12-2 Oxydemeton-methyl - Zinc compounds
302-01-2 Hydrazine - Tin/Chrome compounds
333-41-5 Diazinon - Cadmium compoun ds
A -
V. 35 e gt

Biocidest #&ste] #afastadde|y 2 fApHoly sofaeiye] A&

thol ohdl slstE A tale] ek $UE 23 9ou, biocide WS
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A FA AAHAEY F5E #E A3 EHE9 BTIEeY E=4A
= Askal A= Fsith 28y EUS 3 SAEREES 243 23
MNE & F R0l 4349 biocidert fralgtstEdn A A BAE A
i, fEvete] ARz HA S48 B ) doR% ST = Fafd)
St=d el 98 biocide#elE st TF2 45 sfofof o= A

MN
s

o o]o7} 9IS Aeg dddth ¥Wxo #Ey Hu}
3lat, vl=rolu EUY biocide #HEAAIS EA&1E o #3)3}
oJsf & thdo] == biocides Eth A #str] fsiri= 2 7HA
A=A Jhde] glojof & Aol

A, A1 biocide AEA vt OEHH’}:”\}‘/} HIMAAE 7sFatod ok
gtk Zlojth. AR YH biocidefoll A&H = F7HQ1 AP A A=
71 Foj=o] QAR biocides ”—?}75}% H7rst7] HsiMe JIAI=d7
S A o B AT AoV =E%e Bt F e dES 2UiE

UEE sfofof & Holt}

4], 71 AHE-EI = biocide AEZ] AHE Fotsla, F3)4

ARG7VE + A= AAZE stk AF7HAE 40 A FEEHAY
A ZH 8k A= biocideo] tate] Uyt s}etEAH fFASE HUME
AU, M3 HIFE A FaL AREE o] Aol Abdelth webx] Ff ARE-
Aol ZAstY i =dE5S s, A A A8
meA 27 2 E24E TA0E HAAHOE AHrtste AYS stodor &
Aoltt.

MA, biocide AES Hrlsle AAS F=3toF 3t} Biocided &
T2 AR EHE AFe e 4R A gy 1 AFd EH'EHHE
AN B7LE Fdsted 2 ZA0) et ER{SL EAGFES stofof & 3
ojt}.

A, biocide AF] 58S S F e 7S :rlﬁ_‘?‘;}oiok t_ﬂ“jr
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