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A. SUMMARY

The European Communities' Directive for the notification of new chemicals
:(Counci1 Directive amending for the sixth time Directive 67/548/EEC,
henceforward referred to as the 6th Amendment) requires a manufacturer or
importer of a new substance to submit "a technical dossier supplying the
information necessary for evaluating the foreseeable risks, whether
immediate or delayed, which the substance may entail for man and the
environment...". This report is concerned with the foreseeable risks to
man. These are evaluated by first performing toxicological studies chosen
from a series specified in the 6th Amendment and then evaluating the risk
from the results plus all other relevant information available.

The studies and the risk evaluations are carried out at three Levels (Base
set, Level 1 and Level 2) according to the tonnage marketed. The
evaluation of risk at each Level influences the decisions about testing at
the same, or a later, Level. A decision is required, on a case by case
basis, as to which studies are necessary to provide data adequate for
evaluating the risks at each Level and for deciding at which point further
studies are unnecessary. These questions are addressed in this report in
which a rationale is given, a) for the logical choice of studies to be
carried out, or in some cases omitted, and b) for the ewatuation of +isk
to humans, at each Level. The over-riding criteria for selecting studies
is that the information developed 1is adequate and necessary for the
evaluation of risks which may arise when the substance is used in
practice.

Harmonisation of the principles of risk evatuatton stould be sowght, but
it is not possible to harmonise the details because the toxicological and
exposure characteristics, and their significamce, will differ from
chemical to chemical.
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B. INTRODUCTION

In 1979 the European Communities published a Council Directive amending
for the sixth time Directive 67/548/EEC relating to the Classification,
Packaging and Labelling of Dangerous Substances, henceforth referred to as
the "6th Amendment". This amendment has been incorporated into legislation
by the member states. There are some differences in the text between the
6th Amendment and the national versions of it, and in this report the
English text as issued by the European Commission is used.

The 6th Amendment in Article 6.1. requires that a manufacturer or
importer, before placing a new substance on the market, shall submit to
the competent authority a notification including (to quote) :

"- a technical dossier supplying the information necessary for evaluating
the foreseeable risks, whether immediate or delayed, which the subs-
tance may entail for man and the environment, and containing at least
the information and results of the studies referred to in Annex VII,
together with a detailed and full description of the studies conducted
and of the methods used or a bibliographical reference to them;

- & declaration concerning the unfavourable effects of the substance in

terms of the various uses envisaged;

- the proposed classification and 1labelling of the substance in
accordance with this Directive;

- proposals for any recommended precautions relating to the safe use of
the substance."

While information in the technical dossier serves to fulfill all of these
requirements, this report is concerned only with "evaluating the foresee-
able risks, whether immediate or delayed, which the substance may entail
for man", under normal conditions of use and disposal. According to Art.
7.1 of the 6th Amendment the competent authority is "responsible for
receiving the information provided for in Article 6 and examining its
conformity with the requirements of the Directive, and in particular - the
notifier's proposed findings on any foreseeable risks which the substance
may entail”. Information is required at three Levels (Base set, Level 1
and Level 2) depending on the tonnage marketed, and at each Level the
notifier has to evaluate the risk as a guide to the further toxicological



studies required at the next Level, or to a decision that further studies

are unnecessary.

The purpose of risk evaluation as outlined in this report {s to {dentify
possible areas of risk to human health, i.e. not to prove that a substance
is "safe" but rather to indicate how potentially hazardous chemicals can
be used, for the purposes notified, with minimum risk. It will enable
"recommended precautions relating to the safe use of the substance" (6th
Amendment, Art. 6.1) to be made, although this aspect 1s outside the scope
of the present document.

The technical dossier to be supplied under the 6th Amendment includes data
on the toxicity of a chemical, and also information which indicates the
probable human exposure. The data and information are developed at three
Levels according to the expected tonnage to be marketed - see Annexes VII
and VIII of the 6th Amendment, reproduced as Appendix 1 in this document.
Base-set information includes many parameters which are fundamental for
risk evaluation, and the toxicological studies in Levels 1 and 2 give
further information on the effects of the substance. As information
accumulates from studies in the sequence Base-set, Level 1, Level 2, it
contributes to the decision on which tests are appropriate to enable the
risk evaluation to be made at each Level according to the uses and tonnage
notified.

Base-set information (Annex VII, 6th Amendment) must be provided when the
marketed volume of a new substance exceeds 1 tonne/year. Information
necessary to enable a risk evaluation to be made at Level I (Annex VIII)
may be requested by the authorities after being informed that the tonnage
has reached 10 t/y and must be requested by them at 100 t/y. The studtes
necessary at Level 1 should preferably be discussed between the
manufacturer and the competent authority. When the marketed volume reaches
1000 t/y, a similar discussion of studies at Level 2 (Annex VIII) must
take place.

Both Annexes VII and VIII contain the sentence - "If it is not technically
possible, or if it does not appear necessary to give information, the
reasons shall be stated". This qualification allows same flexibility in
choosing logically which tests to carry out and in what sequence. Thus the
question arises : what studies are necessary to provide data adequate for



risk evaluation at each Level, and at what point can they be terminated ?
A fixed set of obligatory studies cannot serve for the evaluation of risk
for all substances. Justification has to be given when it is decided to :
require a study at an earlier Level, or postpone a study to a later Level,
than is indicated by tonnage; carry out studies not listed in Annex V of
the Directive; omit certain studies. The overriding criteria for selecting
studies are that the information developed is adequate and necessary for
evaluating the risks which may arise when the substance is used in
practice. If only for ethical reasons, the study scheme should be aimed
at obtaining the maximum of data with the minimum use of animals.

Harmonisation of the principles of risk evaluation should be sought so
that a common approach is used by notifiers and the authorities in the
various countries. Harmonisation of the details of risk evaluation is not
possible because the toxicological and exposure characteristics, and their
significance, will difter from chemical to chemical. It is strongly
emphasised that the somewhat detailed guidance given in this document may
not apply in all cases. The notification wili normally be based on an
expert interpretation of which sequence of studies (within the 1imits of
choice in the 6th Amendment) is optimum for the purpose, and how the risk
evaluation is to be made, for each individual substance.

C. RATIONALE FOR TOXICOLOGICAL STUDIES IN THE BASE-SET

The Base-set requirements are given in the attached Annex VII of the 6th
Amendment. Sections 1 (Identity of Substance), 2 (Information on the
Substance) and 3 (Physico-chemical Properties) provide information and
data relevant to the exposure of humans to the substance. Section 4
(Toxicological Studies) sets out the health effects studies to be
performed.

In the majority of cases it will be appropriate to carry out all or most
of the Base-set studies, although Annex VII states that "If it is not
technically possible or {f 1{t does not appear necessary to give
information, the reasons shall be stated". Whether a study is technically
possible has to be judged against the protocols prescribed in Annex ¥V of
the 6th Amendment. A decision whether "it does not appear necessary to
give information" will depend on whether the data from a study is relevant



to the evaluation of risk. The relevance of a study, at any Level,
depends markedly on the exposure profile, and due consideration should be
given to :
i) the route(s) of exposure;
ii) the duration of exposure, and whether it is continuous or
intermittent;
iii) the number of people exposed;
iv) the operating conditions, eg. whether they comprise an open or closed
system;
v) the population exposed.
One or more of the above considerations may indicate that a particular
study should be omitted. On the other hand, even at the notification
level of 1t/y exceptional circumstances may make it advantageous to
perform additional studies, eg. if a substance to which women may be
exposed is structurally closely-related to a known teratogen. Guidance on
the choice and sequence of studies 1n the Base-set is given below.

Ethical considerations may lead to a decision not to perform certain
studies at any Level : eg. anima! studies would not be appropriate if the
physical-chemical properties of a substance indicate that it is corrosive,
strongly acidic or strongly basic, or possesses extremely hazardous
physical properties (eg. ignites on contact with air) under the conditions
of the test.

1. Acute Oral Toxicity (4.1.1. in Annex VII).

Before deciding to carry out the acute oral (LDSO) study, performance
of the "Limit Test" at a dose level of at least 2000 mg/kgbw should be
considered. In protocol B.1, Annex V of the 6th Amendment, a dose level
of 5000 mg/kgbw is prescribed for this test, but the highest level
related to classification and labelling (see Annex VI A, 6th Amendment)
is 2000 mg/kgbw and it is therefore more relevant to use the latter. If
this Limit Test produces substance-related mortality then the full
acute oral toxicity study is necessary.

This study is inappropriate for a substance which is a gas at room
temperature and pressure (acute oral exposure of humans to a gas is, in
any case, improbable, but 1f it is likely then special techniques may
be used). It is similarly inappropriate for substances which cannot be
dissolved or suspended in a suitable medium. For substances known to be



unstable in the formulation to be administered, careful judgement is
required as to the relevance of the data generated and in some
circumstances it may not be possible to design an adequate study.

Determination of the acute oral toxicity will be possible for most
substances , and indeed seems to be obligatory according to section

4.1.4 of Annex VII.

Acute Inhalation Toxicity (4.1.2., Annex VII).

Before deciding to carry out this study, performance of the Inhalation
Hazard Test (Annex to OECD Test Guideline 403) should be considered if
the substance is a vapour or is volatile under the conditions of human
exposure. In this Hazard Test the maximum concentration attainable
under the study conditions 1is used, and if there 15 no
substance-related mortality the lethal concentration may be quoted as
greater than the concentration used and no further acute inhalation
testing is necessary. If substance-related mortality occurs it may be
necessary to perform the full acute inhalation toxicity study, although
prior to this the "Limit Test" (protocol B.2, Annex V, 6th Amendment)
may be performed at an exposure concentration of 20 mg/1 for a gas, or
5 mg/1 for an aerosol or particulate (the practical feasibility of
working with such a high concentration of an aerosol or particulate is
very questionable). Substance-related mortality in the Limit Test
indicates that the full study should be performed.

The acute inhalation toxicity study is technically impossible, and is
not necessary, for solids which do not sublime or produce respirable
particles, and for non-volatile 1iquids which do not produce aerosols
under the notified conditions of use.

. Acute Dermal Toxicity (percutaneous absorption) (4.1.3. Annex VII).

Before deciding to carry out this (LDSO) study, performance of the
Limit Test (protocol B.3, Annex V, 6th Amendment) at 2,000 mg/kgbw
should be considered. If substance-related mortality occurs in this
Limit Test, the full study should be performed. It is not possible, by
the prescribed methods, to perform the study on substances which are
gaseous at room temperature and pressure.



For some classes of chemical (eg. certain polymers of high molecular
weight) the skin is known to be an effective barrier to percutaneous
absorption, and for substances 1n such classes this study may be
unnecessary.

. Choice of Route of Exposure in Acute Studies

Section 4.1.4 of Ammex VII requires that "Substances other than gases
shall be administered via two routes at least, one of which should be
the oral route". Thus for liquids and solids a decision has to be made
whether to perform either the acute inhalation or acute dermal study,
or both. This will depend on the 1ikely human exposure and the factors
set out in sections 2 and 3 above. It should be noted that a whole-body
acute inhalation study inevitably involves dermal contact with, and
oral intake (via preemimng) of, the test substance. The most common

technique, however, is to use "nose-only" exposure which avoids such
dermal and oral intake, but includes oral ingestion by swallowing.

. Skin Irritation (4.1.5, Annex VII).

Preliminary indications that a substance has potential to irritate the
skin might be obtained from the above inhalation and dermal studies.
The skin irritation test should normally be carried out unless the
substance is gaseous at room temperature and pressure, when the

prescribed method 1is not practicable. If the structure of the
substance indicates that it may be severely irritant or corrosive it
could be reported as such, in which case the test could be omitted.

. Eye Irritation (4.1.6, Annex VII)
The same remarks apply as in the preceding paragraph.

. Skin Sensitisation (4.1.7, Annex Y11)
This study should normally be performed except for substances which

are :

- severely irritant or corrosive at the concentratfom at which they are
used, or for which protective measures related to a high dermal
toxicity have to be taken;

- gaseous at room temperature and pressure (prescribed method is
inapplicable);



-10-

If the structure of the substance is closely-related to that of a known
skin sensitiser, or an impurity known to be a skin sensitiser is
present, the substance may be notified as a sensitiser without testing.
Alternatively, the notifier may choose to carry out the study to assess
whether, indeed, the substance has sensitisation potential.

Sub-acute Toxicity. (4.2.1, Annex VII)

Because people may be repeatedly exposed to a substance, it is required
to assess the effect of such exposure via the sub-acute study which
gives data on cumulative toxicity and the no-adverse-effect level.
Ideally, the route of administration should be that which 1is most
relevant to human exposure and to the information on acute toxicity as
generated above. In practice, the oral route may be preferable because,
i) 1n the case of large particulates, inhalation results in substantijal
oral intake by swallowing, and ii) it may be impossible to determine
the toxicity profile of a substance by the dermal route because
absorption through the skin is Tow.

If an oral or dermal sub-acute study by one of these routes is
indicated but the oral or dermal acute toxicity is low, then a Limit
Test (Annex V, protocols B.7 oral, B.9 dermal) should be carried out at
a concentration of 1000 mg/kgbw, or at a higher concentration if it is
suspected that humans could be so exposed. If no toxic effects are
observed in the oral or dermal Limit Test, the full sub-acute study by
these routes is normally not necessary and the no-adverse-effect level
is taken to be at least 1000 mg/kgbw.

Omission of the sub-acute study might be considered if all of the
following conditions are met :

- the acute toxicity is low,

- the acute toxicity tests reveal no delayed effects,

- the bioavailability is low,

- the potential for bioaccumulation is low.

If the oral, dermal or inhalational acute toxicity is high enough to
indicate that there may be a risk to human health at the expected
exposure levels, a sub-acute study is normally necessary. For specific
reasons, and on a case by case basis, the notifier may perform only a
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limited number of laboratory or histopathologtcal! observations, but
such 1imitation must be justified.

If a notifier believes that the quantity of a substance marketed wil}
move rapidly to a Level beyond that of the Base-set, it may be more
cost-eftective to carry out the (Level 1) sub-chronic study at the
Base-set level.

9. Mutagenicity (4.3.1, Annex VII)
A bacterial and non-bacterial test should normally be carried out on
all substances. When the physical-chemical properties of a substance do
not permit one or both types of study to be carried out according to
the methods prescribed in Annex V, there may be alternative test

systems which it 1s feasible and relevant to use.
If one of the above tests gives a positive result it may be necessary

to perform additional, complementary short-term tests for mutagenicity
as in Level 1 (see section D.3.).

D. RATIONALE FOR TOXICOLOGICAL STUDIES AT LEVEL I

At Level 1 there is some freedom of choice in the sequence of studies and
the study conditions because :

i) Base-set toxicological information is to hand;
ii) within the prescribed test methods there is scope for a
rational choice of the most appropriate conditions to be used.

In this chapter a rationale for choosing which studies to perform at Level
1 is.given. A1l the information available, plus any guidance arising from
a knowledge of the toxicity ot structurally-related chemicals, should be
taken into account on a case-by-case basis.

The need to perform the fertilfty and teratolagy studies should be
questioned if :
i) from the sub-acute or sub-chronic studies there is no evidence
of toxic effects,
or ii) there are good reasons, or experimental evidence, indicating
that the bioavailability is low,
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iii) it is evident from the use-pattern that human exposure will be
restricted and well-controlled.

Fertility Study

and

A one-generation, single-species study by the route of administration
most appropriate to the expected human exposure may be required at
Level 1, normally at the 100 t/y level. If there are equivocal findings
in the reproductive performance of the parents (Fo), or effects in the
first (Fla) litter, a further litter (Flb) may be examined before the
second (F2) generation is studied (see Level 2). This examination of
the F1b litter, although not specified in the 6th Amendment, may be
necessary to resolve the equivocal results obtained with the Fla litter
and is, in fact, an option in the OECD Test Guideline no. 415. If clear
effects on reproductive performance and/or effects on the progeny are
thus established at Level 1, there may be no need to carry out the
2-generation study at Level 2. (Note that the Level 2 study is referred
to as a "3-generation" study in Annex VIII of the 6th Amendment.
Because it involves the parents plus F1 and F2 generations, in the
present document it is called a "2-generation" study).

If in the sub-acute or sub-chronic studies the toxicity of the
substance appears to be low, a Limit Test for fertility at a single
dose level of 1000 mg/kgbw in the diet might be performed. In the
absence of adverse eftects on reproduction, no further fertility
testing is necessary and the no-adverse-effect level can be taken to be
at least 1000 mg/kgbw.

The need to perform the fertility study at the 10 t/y stage in Level 1
should be considered if in the sub-acute or sub-chronic studies there
are :

i) significant changes in the weight of the testes or ovaries;
macroscopic findings in the reproductive organs; or significant
histopathological changes in the male or female sex organs;

ii) positive results from mutagenicity tests on mammalian systems
which are relevant to adverse effects on reproduction;

and 111) concern about the expected level of human exposure.
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Structure-activity relationships are very rarely of value for predic-
ting potential toxic effects on reproduction, but may provide some
supporting evidence concerning the need for studies.

If a substance is likely to pass rapidly from Level 1 to Level 2, then
1t may be more economical to carry out the Level 2 (2-generation) study
directly at Level 1, omitting the l-generation study. In this case the
sub-chronic study should precede the 2-generation fertility study so
that the dose-range for the 1latter can be set. Embryotoxic and
teratogenic effects may be revealed in an additional part of this
study, if included.

. Teratology Study
This study, in one species and by the most appropriate route of

administration, is normally required at Level 1 (100 t/y) if terato-
genicity has not been evaluated as an additional part of the above
fertility study. Oral administration to the rat is commonly used in
these studies, particularly since the results can be more easily
assessed in relation to the Base-set and Level 1 toxicity studies on
the same species and by the same route. The use of other routes of
administration is not excluded if extrapolation of the oral results to
the human situation dis not possible. If in the sub-acute and
sub-chronic studies the toxicity of the substance appears to be low, a
"Limit Test" at 1000 mg/kgbw (OECD Test Guideline 414) should be
carried out. In the absence of teratogenic effects no further
teratogenicity study is necessary.

In exceptional circumstances the need to perform the teratogenicity
study at the 10 t/y stage in Level 1 should be considered, i.e.

i) if positive results have been obtained in mutagenicity tests
with mammalian systems relevant to embryotoxicity, such as
systems which reveal chromosome aberrations and gene mutations.
(Such results do not prove unequivocally the existence of
teratogenic potential, but indicate that it is possible);

and ii) if the expected human exposure causes particular concern;
or iii) if toxic effects have been found in rapidly-replicating tissue,
such as bone marrow, ovaries or testes.
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While structure-activity relationships give very little guidance about
embryotoxic and teratogenic potential, there may occasionally be cases
in which their consideration assists in the above decision.

If in the additional part of the one-generation fertility study (see
section D.1) no teratogenic effects have been revealed, no further
teratogenicity study is necessary at any Level. If teratogenic effects
are observed and a comparison of the no-adverse-effect level with the
expected level of human exposure indicates that there is an adequate
safety margin, no further study is necessary at Level 1. If the safety
margin is inadequate, or if the results are equivocal, the performance
of a teratogenicity study on a second species should be considered at
Level 1, 100 t/y. The results are more relevant if abnormal findings in
the foetus occur for both species. If the sensitivity (no-adverse-
effect level) differs widely between the species, additional studies
may be advisable to clarify the findings.

. Sub-chronic, Chronic and Additional Mutagenicity Studies.

If the prerequisite conditions in Annex VIII (Level 1, Toxicological
studies) are fulfilled, a sub-chronic and/or chronic (beyond 90 days)
study, which might include "special studies", may be required prior to
the 100t/y stage in Level 1. In considering the need to carry out a
sub-chronic study at the 10t/y stage the most important evidence is the
toxicity profile as revealed by the acute and sub-acute studies.

Information will normally be available on the target organ(s),
cumulative effects, dose-response and no-adverse-effect level. The
following considerations could justify a sub-chronic study at 10t/y :
i) the finding of adverse effects at dose levels which when compared
to the expected level of human exposure do not lead to an adequate
safety margin;
ii) marked evidence of cumulative toxicity;
jii) the failure to establish a no-adverse-effect level in the Base-set
sub-acute study.

The finding of potentially-irreversible lesions (eg. kidney necrosis,
liver lesions, anaemia, paralysis, CNS effects) at doses relevant to
those which would result from the expected human exposure also
justifies consideration of the sub-chronic study at 10 t/y. On the
other hand, if the no-adverse-effect level in the sub-acute study is
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high compared with the expected level of human exposure, and there is
no evidence of cumulation, the sub-chronic study could be deferred
until Level 2.

Special studies (eg. acute and sub-acute studies on a second species,

‘metabolism, pharmacokinetics and toxicokinetics) are required at Level
2. It is a matter of expert judgement whether in exceptional cases
particular studies (often incorporated in the sub-chronic study) should
be performed at Level 1. This Jjudgement has to be made by a
case-by-case consideration of all the available evidence, and no
general guidance can be given.

The need for a carcinogenicity study at Level 1 is evaluated by a
careful assessment of all toxicological data. Although indications of
carcinogenic potential may occasionally be obtained from the
sub-chronic 'study, this is normally of too short a duration to reveal
such potential. The most important evidence is that from the short-term
tests for mutagenicity in the Base-set (on a bacterial and a
non-bacterial system) and Level 1 (verification test or tests, chosen
from a range of possible systems). For interpreting the evidence from
such short-term tests the guidance in two ECETOC monographs (ECETOC
1980,1982) should be followed. In conjunction with the other
toxicological evidence available at this stage, the results of
short-term tests are wused to assess whether a substance has
carcinogenic potential. Consideration of the combined results leads to
a decision that the overall result is a "confirmed negative",
"confirmed positive" or "unconfirmed" (See Appendix 2). While a
"confirmed negative" result in the two Base set tests does not
constitute proof of non-carcinogenicity, it dindicates that a
carcinogenicity study is unnecessary at Level 1. Unless consideration
of the structure of the substance suggests otherwise, a confirmed
negative result in two tests with unrelated end-paints also means that
no further mutagenicity testing is necessary.

A "confirmed positive" result, which leads to the substance being
considered as a "questionable human chemical carcinogan", together with
the finding of proliferative lesions in the sub-chronic study suggests
that further studies to determine the relevance of these results may be
necessary. This may lead to consideration of the carcinogenicity study
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at Level 1 unless the probable human exposure is insignificant in
relation to the assumed carcinogenic potential of the substance. This

* latter concept is in line with recent opinions expressed by the US Food
and Drug Administration who made it clear (FDA, 1982) that for direct
food additives their concern is minimal if the level of exposure is
very low - they quote an intake of 0.00031 mg/kg/day or less. Failure
to confirm the first result indicates that it would be useful to study
the comparative pharmacokinetics and metabolism, and then to re-assess
the risk prior -to a decision whether a carcinogenicity study is
required.

When an "unconfirmed result" 1is obtained, complementary short-term

tests should be considered in an attempt to confirm the result as
"positive" or "negative".

E. RATIONALE FOR TOXICOLOGICAL STUDIES AT LEVEL 2

The details of the study programme at Level 2 will be agreed in
discussions between the notifier and the competent authority. These
discussions should, in particular, identify the need for further toxicolo-
gical studies, taking into consideration the information already available
from the Base-set and Level 1. The over-riding criteria for further
studies are that they are adequate and necessary for refining the
knowledge of toxicological effects consequent to the notified use, such
that a risk evaluation can be made at this Level. At Level 2 the nature of
the necessary studies will vary so much from substance to substance that
only very general comments and guidance can be given.

If on the basis of the evidence relevant to carcinogenicity it is accepted
that the substance is handled as a carcinogen, there may be no need to
carry out the fertility study, or the teratology and acute/sub-acute
studies on a second species suggested at Level 2, because exposure will
already be stringently controlled.
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1. Chronic Toxicity and Carcinogenicity Studies.
At Level 2, the results of the short-term tests for mutagenicity, and
other aspects of the toxicological profile which might be available
such as data on bioavailability, metabolism, cellular or functional
targets (eg. hormone balance and immunological status), and species
differences, may be useful in deciding whether to carry out the
carcinogenicity study.

In the absence bf other relevant toxicological data, a confirmed
negative result from short-term tests 1is a good indication of
non-carcinogenicity. However, other considerations, e.g. the size of
the exposed population and the 1likely dose absorbed, may make it
prudent to carry out additional testing in whole-animal systems. When
consistently positive indications of carcinogenic potential are
obtained in this phase, consideration should be given to carrying out
the long-term animal study. Alternatively, it may be accepted that the
substance has carcinogenic potential and should be handled accordingly,
without further studies.

If the substance has shown low acute toxicity, high no-adverse-effect
levels in sub-chronic studies with only negligible effects, no
evidence of teratogenicity, fertility and mutagenicity, lack of bio-
availability and biotransformation, and 1f human exposure is expected
to be low, then there seems no reason to perform a chronic study.

If the substance has caonsistently failed to show any adverse effects in
the Base-set and Level 1 studies at the highest doses tested, and if
there is a large safety margin between these doses and the expected
level of human exposure, then the need for a study of the
bioavailability of the substance (and hence {ts capacity to cause
chronic effects) is questionable. In this case it may be more valuable
to carry out the biotransformation and toxicokinetic studies since if
they confirmed that the substance is not bioawailable there would
normally be no need to perform the long-term studies.

2. Fertility Study
In the 6th Amendment it is recommended that a 2-generation study is
performed at Level 2 only if an effect on fertility has been
established in the Level 1, one-generation study. It is ECETOC's view,
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however, that if clear effects on reproductive performance and and/or
effects on the progeny have been established in the l-generation study,
there is no scientific justification for a 2-generation study.

3. Teratology Study
This study, in a non-rodent species, should be performed to verify the
results at Level 1.

4. Acute and/or Sub-acute Study on Second Species
These studies are necessary only if the Level 1 results are equivocal
and would be elucidated by such studies.

5. Additional Toxicokinetic Studies
These studies are necessary only when clear adverse effects have been
established but there is a need to clarify their relevance to man for

risk evaluation.

F. RISK EVALUATION BASED ON INFORMATION GENERATED UNDER THE 6TH AMENDMENT

In evaluating the risk to human health, all data available from the
toxicity studies are taken into account. The minimum dose inducing toxic
effects and the no-adverse-effect level are compared with the expected
level of human exposure, and the likelihood that the toxic effect will
occur 1is evaluated. The dose-effect relationship should also be taken
into account.

While any deviations from the observations made on the actual and
historical controls in a toxicological study have been accepted by some
authorities as adverse effects, this is not necessarily justified. Whether
such deviations indicate a toxic action depends on their nature.
Professional experience and judgement are required to distinguish between
those observed effects which are of no toxicological significance and
those which indicate toxic potential. Thus, certain effects may result
merely from adaptation to exposure. Furthermore, deviations from an effect
in the current control animals may lie within the normal range of the
tindings in compatible controls of the same strain and may therefore be
judged to have no toxicological significance.
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When interpreting data from inhalation studies or studies on dermal
toxicity it should be recognised that simultaneous oral ingestion is
possible unless stringent precautfons are takem.

When the toxicalogical properties of the notified substance have been
established in the animal studies, the relevance of the observed effects
for man has to be established. This is a complex process requiring expert
Judgement in integrating all of the factors mentioned above and relating
them to the knowledge of human exposure. Some of the information generated
under the 6th Amendment is quantitative (eg. that from the LDSO’ LCSO’
fertility and teratogenicity studies) and enables effect-levels and
no-adverse-effect levels to be compared with estimated levels of human
exposure 1in evaluating risk., Other information (eg. on sensitisation,
mutagenicity and carcinogenicity) is less firmly quantitative and needs
additional consideration in using it for risk evaluation.

Information relating to the expected human exposure to the substance is
requested mainly at the Base-set Level. Consideration of the various uses
and modes of handling of the substance provides key parameters for this,
i.e. the number and type of people exposed (see the 3 categories in
section 2.1.2. of Annex VII, 6th Amendment), the main exposure route(s),
the expected level of exposure, and its frequency and duration. These
depend, in part, on certain physical-chemical properties of the substance,
e.g. its physical form, vapour pressure, reactivity to water, etc.

Information necessary for "evaluating the foreseeable risks" is required
at each Level in the 6th Amendment. There is overlap in the type of
information generated at each Level (eg. mutagenicity testing is required
in the Base-set and at Level 1) and therefore the guidance to risk
evaluation given here is not sub-divided to correspond to each Level but
is treated according to the type of toxicological information generated. A
case-by-case approach is recommended and has the advantage of enabling
special or unusual effects to be dealt with.

At the Base-set Level the results of evaluating risk are expressed mainly
in the recommendations for <classification, 1labelling and safety
precautions, but they also contribute to the risk evaluation, and
decisions about studies to be carried out, at Levels 1 and 2.
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Acute Toxicity Including Median Lethal Dose/Concentration

15250 and LCSOL

These studies indicate the lethality of a chemical to the test species,
and give details of its toxic effects after acute exposure. The results
can be used to indicate levels at which a hazard to humans may exist,
but it is unwise to use them to define levels at which the risk to
humans is low (Royal Society, 1983). The acute toxicity data are
especially wuseful in didentifying hazards arising from exposure

following an accident.

Sub-acute Toxicity.

This study gives a no-adverse-effect level, which is importait for risk
evaluation. Other information useful for evaluating rick is also
generated, e.g. the dose-effect curve, the target organ(s) and systems,
and an indication of cumulative toxicity (the adverse effects of
repeated doses resulting from the prolonged action of the substance on
susceptible tissues, or from an increased concentratiun of the
substance or its metabolites in them).

2.1. Oral and percutaneous exposure. For evaluating risk to hmans the

2.2

no-adverse-effect levels (NAELs) resulting from sub-acute studies
with oral or percutaneous exposure should be directly comp2red with
the expected 1level of human exposure. When the latter s
considerably below the animal NAEL, the risk is evaluated as being
negligible. If, however, the expected human exposure level is
comparable to the NAEL, the slope of the dose-effect curve and the
nature and severity of the lesions at doses above the animal NAEL
will help in evaluating the risk. Data from sub-chronic and chronic
studies, and on reversibility, toxicokinetics and metabolism which
might be available at the later Levels, may help to refine the risk
evaluation.

In studies with repeated exposure, the sensivity of animal skin to
irritants may preclude the use of a dose which is above the expected
level of human exposure. In this case the animal model cannot give
results of value for risk evaluation.

Inhalation exposure. When the expected level of human exposure is
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considerably below the animal NAEL, the risk is evaluated as being
negligible. If, however, it is comparable to the NAEL an assessment
of the slope of the dose-effect curve, and the nature and severity of
the lesions at doses above the animal NAEL, will help in evaluating
the risk. Data from sub-chronic and chronic ‘studies and on
reversibility, toxicokinetics and metabolism, which may be available
at the later Levels, could help to refine the risk evaluation.

Limit test. If a sub-acute Limit Test (oral or percutaneous) is
performed and there are no observable toxic eftects, the risk to man

can be evaluated as negligible at the dose used.

Skin and Eye Irritation/Corrosivity

The studies on skin and eye irritation yield semi-quantitative results
expressed as scores derived from arbitrary scales related to the
severity of the response. The primary use of the results is for
classification and labelling, and for indicating safety precautions.

In considering the risk to humans posed by a substance when it is used
as notified, the following are taken into account :
i) the severity of the response in the animal study;
ii1) the exposure conditions in the study (use of occlusive patch or
semi-occlusive dressing; whether rinsing was carried out, etc.)
compared with the 1ikely conditions of human exposure;
ii1i) the concentration of the substance and duration of contact,
especiaily for consumer uses;
iv) the efficacy of good industrial hygiene practices for avoiding
contact in an industrial situation.

. Skin Sensitisation

Extrapolation to man of the results of a skin sensitisation study on
animals is valid to a limited degree. One valid generalisation is that
substances which are strong sensitisers in guinea pigs frequently cause
sensitisation reactions in man, whereas weak sensitisers in guinea pigs
are less likely to cause such reactions. If exposure of the skin has
to be limited by taking suitable protective measures because of other
eftects, eg. strong irritation and/or corrosivity, the risk of skin
sensitisation is automatically minimised.
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5. Fertility and Teratology
When a chemical has shown no adverse effects on reproduction in the
animal model(s), and the study or studies were conducted with a route
and level of exposure relevant to that expected for humans, it can be
assumed that the risk to humans is negligible.

If adverse effects on reproduction are observed, the relevance to man
should be evaluated by taking into account the circumstances under
which they occurred, the frequency and nature of the anomalies (target
organs or systems), the NAEL and dose-effect relationship, and the
number of species in which they were observed. When the expected leve]
of human exposure is considerably below the animal NAEL, the risk is
evaluated as being negligible. If, however, it is comparable to the
NAEL, the slope of the dose-response curve and the nature and severity
of the effects at doses above the NAEL will help to evaluate the risk.
Evidence about the biological mechanism responsible for the development
of the reproductive abnormalities may also be available, from special
studies carried out at Levels 1 or 2, and will aid the evaluation.

6. Mutagenicity
Information from the mutagenicity studies should enable the presence or
absence of mutagenic potential to be established. Chemically-induced
mutations in in vivo or in vitro short-term tests, or tests which

indicate interference with DNA, do not necessarily indicate a mutagenic
hazard to humans. It is not possible to use information from mutagenic
studies to make a quantitative evaluation of risk to humans at our
present state of knowledge.

7. Carcinogenicity
For a detailed account of evaluating the risk from carcinogens see the
ECETOC Monographs -(ECETOC, 1980, 1982). In summary, the carcinogen is
evaluated as being of high, medium or low potency, and by relating this
to the exposure conditions the risk is evaluated in as quantitative a
manner as possible. This process is limited by the fact that “in the
case of carcinogens the expression of both dose and intensity, or

incidence, is so complex as to preclude the calculation of a simple
numerical index" (for potency) (ECETOC, 1982, p. 14).
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Some indication of the presence or absence of carcinogenic potential is
derived from short-term tests on mutagenicity in the Base-set and Level
1. Firmer evidence is provided by the Level 2 carcinogenicity study.
These results should be considered, together with all other relevant
toxicological information available to aid in interpreting them, prior
to evaluating the risk.

Indications from short-term tests (see Appendix 2).

The two tests in the Base-set may prove to be adequate for defining
the overall result as a "confirmed negative". When such a result is
obtained and there 1is, 1in addition, evidence which leads to a
decision to omit the carcinogenicity study (Chapter E, section 1),
the risk of a carcinogenic effect is assessed as negligible.

Positive findings 1n at least two standardised, short-term
mutagenicity tests which have been verified as useful in screening
for carcinogenic potential and have unrelated end-points, indicate
thag the substance is a "questionable human chemical carcinogen". For
such chemicals more evidence, eg. from the carcinogenicity study,
will become available and may allow their re-classification either as
a "putative human chemical carcinogen” for which risk evaluation is
possible, or as a "human chemical non-carcinogen" for which the risk
of a carcinogenic effect is taken to be negligible.

The "test to verify carcinogenesis screening” which is obligatory at
Level 1 provides an opportunity to complement the Base-set studies.
If an appropriate system is chosen, an “"unconfirmed result" in the
Base set may become a "confirmed positive" or "confirmed negative",
and, in addition, the presence or absence of genotoxic action may be
established or confirmed.

If the overall result remains unconfirmed then expert judgement
regarding its significance is required when it ts used, with all the
other factors available, as one element in the risk evaluation.

Evidence from a carcinogenicity study.

Positive evidence of carcinogenic potential from the carcinogenicity
study will indicate that a substance is & "Putative human chemical
carcinogen" provided that the study was carried out with "adequate
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animal experimentation under exposure conditions which correspond
with those in man, on where the relevance of the exposure conditions
can be deduced” (Appendix 2). In this case it is necessary to
quantify as far as 1is possible the carcinogenic potency of the
substance. By a consideration of all available data, carcinogens can
be categorised with reasonable confidence according to potency in the
species tested, although in the present state of knowledge they can
be put only into broad classes of high, medium and low potency.

The following are some of the factors from the data in the animal
study which would lead experts to judge that a putative human
chemical carcinogen was of high carcinogenic potency :
i) a large increase in the incidence of malignant neoplasms at low
exposure levels;
ii) a large number of malignant neoplasms per individual;
iii) a short latency period;
iv) development of malignant neoplasms after a single dose or few
doses;
v) induction of malignant neoplasms in a variety of organs;
vi) induction of malignant neoplasms in organs with a low natural
incidence of neoplasms;
vii) induction of a high incidence of malignant neoplasms 1in a
number of strains and species;
viii) ancillary information on mode of action, metabolism and tissue
dose, when available;

Conversely, the following are some of the factors which may lead to
categoristng a putative human chemical carcinogen as one of low
carcinogenic potency :
i) a small increase in the incidence of malignant neoplasms;
ii) a long latency period;
ii1) the induction of malignant neoplasms only of a type with
high and variable natural incidence;
iv) the induction of malignant neoplasms only at excessive exposure
levels;
v) the absence of carcinogenic activity in a number of species;
vi) ancillary information on mode of action, metabolism and
tissue dose, when available.
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lhe mode of action of a carcinogen is an important consideration for
risk evaluation. "Certain chemical carcinogens have the ability to
induce self-replication errors in the genetic material and it is
assumed that this is a mechanism by which they induce cancer. Such
chemicals are said to have genotoxic activity. There is now a large
body of evidence which supports the view that malignant neoplasms may
be produced by chemicals which do not induce self-replicating errors
in the genetic material. Such chemicals are said to have
non-genotoxic activity" (ECETOC, 1982, p.17). For chemicals acting by
non-genotoxic mechanisms it is often possible to identify convincing
reasons why there should be no appreciable risk under conditions of

low exposure.

Final evaluation of risk.

The factors related to exposure are analysed so that the significant
sources of exposure are identified and it can be estimated
quantitatively. The following need to be considered :

- the intrinsic properties of the substance;

- factors related to its production, use and disposal;

- factors related to personnel.

In the case of occupational exposure these factors have been
considered in more detail by ECETOC (1982, pp.22-23 and Appendix 2,
reproduced as Appendix 3 in this document). They can be readily
adapted to cover user and disposal situations.

When the likely potency of the carcinogen to man and the expected
exposure of humans have been assessed, a Jjudgement is made as to
whether there is likely to be a risk of excess cancers in the exposed
population under the conditions of exposure. This judgement can be
made only by experts.
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H. APPENDICES

Appendix 1: Annexes VII and VIII, 6th Amendment.

ANNEX VT

INFORMATION REQUIRED FORn-ETmﬂCALDOSSE{(BASZSFm R.EFEER.EDTOIN
- ARTICLE 6 (1)

Whea gining sodiicazion the mapnficurer or agy other person piacing a2 subsaance oa the marker shall
If it is noe mchricily possibie or if it doms not appear secessary to gve informanca, the reasons shail be
Tﬂmkaﬁ#mﬁqnmmﬂmﬁwuewr
The bodies carrying out the t=mms shail compiy with dhe princpies of good carrenr laborarmory pracice,

When compiere smdies and: the resnln obmined are submired, it shall be mated thar the testy weee
condnaed using the substance o be markered. The compomton of the sampie shall be indicaced.

In addidoe, the descoipton of the methods used or the reference  smndardized or internaconally

mewmumummmm together wrth the name of the body
or bodiss respomsible for armnng our the seadien

1 [DENTITY OF THE SUBSTANCE

1 Nams

1.1..1. Names m che [UPAC somenclamre

L12  Other name (usaal mame, trade oame, abbreviarion)
L13.  CAS oumber (f availabie) |

13 omposizion of the subsance
131 Degree af purity (%)

L2 Sunnuothmnﬁggygudhgunnaaandbrpnxhgn
133.  Percemmase of (significant) main impurites

13.4. If che mubstance conmins & mabilizing agent or an ighibiror or ocher addinves, speciy:
aswmre, order of magnimde: ... ppm; ... %

135,  Spimal dam (UV, R, NMR)

14, - Mszhods of demction and deneringtion
A foll descripnon of the methods nsed or the appropriam bibliographical reerencs

bR INFORMATION ON THE SUBSTANCZ

1. Proposed wses

=Ll Types of use
Dacibe the funcon of che substancs
the denired effecs
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3.1

iz

T3,

3.4.

3.
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Fields or applicadon with approxamare breakdown

ta) closed system
— industries
= Garmers and sialled mades
—= use by the public ac (arge
(b) opea syse=m
— indusmmes
— farmers and sialled wades
~— use by the public az large

Estimamd production and/or imrporss for exch of the antcpated ases or fields of appiication
Overall producnion and/or imports 1 order of toanes per year 1; 10; 50; 100; 500; 1 000
and 5 000

— firse 12 months wane/year
— thereaster ’“;"‘WYEH

Producsion and/or imports, broken down in accordance with 21,1 and 2.1.2, expressed as a
percenmage

—= first 12 months
- cherearter

Recommended methods and precaonons coocermng:

fire (nanure of combustion gases or pyroiysis, where proposed usa jusafy this)
other dangery, particularly chemical reaczion with warer

Emergency messures in the case of acsidenal spillage

Emergency measures in the case of mjury to persons

(e.g powsoning)

PHYSICO-CHEMICAL PROPERTIES OF THE SUBSTANCE

Meldng point
<
e Pa
Relatve density
(D)
Vapour pressure
Paac 'C
Pa ar °C
Surface tension

M/m ( <




3.6.

3.7.

3.8.

3.9

3.10.

3.12

3.13.

4.1

411,

4.12

4.13.

4.1.4.

4.135.
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Water soinbility
"Dyl (s O
Faz solubli
Solvent == oil (0 be specified)
mg/100 g solvear ( <
o-octanal/ water
Flash point

<O opea aup (O dosed <p
Flammability (wichin the meaning of die defimidon given in Argde 2 (2) (c), (d) 2nd le))

Expiosive properaes (within the meaning of the defininon pvenxnc\.rnde 2 (@) -

Anco-Sammabilicy
c

Oxidizing propernes (within the meaning of the definition gven in Arade 2 (2) (b))

TOXICOLOGICAL STUDIES
Administered omally
LD s mp'ky

Effecs observed, induding in the organs
Administered by inhalagon

LC {(ppm) Durasion of exposure hours
Effec observed, indluding in the organs

Adminiscered aitaneously (perquransous absorpaon)
LDy : mg/kg
Effecs observed, incuding in the ocgans

Substances ocher than gases shall be administered via rwo routes ac least, one of whica
shoddbedzeonlmn.ﬂuothzmumﬂdgpadoudxemddmmdou:he
physial properties of the subsaance.

Guuandvohnlehqmdlxhoddhadwbymhhnm(ammpmodof
admimisration of four hours).

hﬂaﬂ.ohuvumdhmmh:hoddbeamdmfunlml#dan
demmmﬂnﬁmﬁemh&prﬁtdwahwmm
expenments. . .

The expenimens in 4.1.1, 4.1.2 and 4.13 shail be carried out on boch male and female
sabjects.

Skin irmimadion

The substance should be applied o the shaved skin of an animal, preferably an albino
rabbit.

Duranon of exposure . hours
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421,

422,

43.
43.1.

432

s,

S.L

S

s.1a

6L
6.1.1
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6.13.
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Eye irmrmanon
The rabbit is the preferred amumai.

Duradon of exposure hours

Skin sensicizagoa
To_bcdmhdbyaremgnﬂedmaboduﬂngam—mg.

Sub-ecurs roxicry

Subsacnee toxadry (28 days)
Effects observed on the animai and .organs according to che cogeentranons used, including
climeal and laboratory invesuganons
Dose for which no toxic effect is observed

. o '
A pexiod of daily admniscragon (five o seven davs per week) ror at lease four weeks shoutu

be chosen. The route of admumscranon shouid be the must Jppropnate having regard to tne
intended use, the acute toxiary and the physical and chemucal properaes of the supsance.

Unless chere are conma-indicanions, dhe rac is che preferred spedies for oral and inhalznos
expenments.

Ocher effecs
Muragemdry (induding Qrasogenic pre-screemag =30

The substance should be examined during 2 series of two tesss, ome of which snouid be
bacresiological, mith and withoutr membolic acavanon, and one aon-bacteniologicai

ECOTOXICOLOGICAL STUDIES
Acure toxadry for fish

LCoe : (ppm) Duradon of exposure deterisined in accordanee wach
Annex V (C) .
Species selected (one oc more}

Acote toxisity for daphsia '

LCes (ppm) Durztion of exposure derermuned in aczordance with Annex
\ (=

Degradacon

— bicac

- abiotic

The BOD and che BOD/COD rano should be dererruned 23 2 mimimum

POSSIBILITY OF RENDERING-THE SUBSTANCE HARMLESS

For industry/skilled crades

Posaibility of recovery
Possibility of neutralizagon

Possibility of destruczon:
— conuoiled discharge

- {agQneragon
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— warer purificadon saacn

- others

For the pabiic az large

Poszibility of aexmaiization

Poesibilicy of d .
== controlled discharge
— im‘m‘m
= warer purificadon smnon
- others ;

ANNEX VIII
ADDITIONAL INFORMATION AND TESTS REQUIRED UNDER ARTICLE 6 (5)

Agy person who has noufied a subscance w a comperent aurhority in accordance with the requiremenns
of Arzcle § of this Directive shall provide at the request of the aurhority further wnformanon and carry
out addigonal wsws as provided for in this Anaex.

[f it is noc cechnically posmble or if it does not appear secessary © give informanon, the reasons shall be
sawmd. -

Teses shall be conducred according to methods recognized and recommended by the comperent
intermatonal bodies where such recommendanons east

The bodies carrying our the teso shall comply with the principles of good current laboramry pracace

When compiere studies and the resulrs obrained are submirted, it shall be stred thar the =S5 were
conducred using the substance marketed. The compounon of the sampie shail be indicaeed.

Inaddmoad:edncnpuonofd:em::hodunudorthemcmnndudnedormanouaﬂy
recognized methods shall also be mentioned in the rechnical dossier, ogether wich the name of the body
or bodies responuble for carrying out the studies.

LEVEL ]

Taking into accoune

~ current knowledge of the substance,

== known and planned uses,

= the remis of the tests carried out in.the context of the base ex,

the competent authority msy require the following additonal smdies where the quaatty of 2 subseance
placed on the marker by & nodfier reaches 2 level of 10 tonnes per year or 2 toaal of 50 tonnes and if the
conditdons specified after each of the testy are fulfilled in the case of that substance.
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. — Ferdlity study (ooe spemes, oae generadon, male and female, mog appropniate roure of
adminiscranon)
Hd:mmequivoalﬁndinpin:heﬁntgmmdon.mdyohmndg:::em:oni;reqm’.md_

It is aiso possible in this sudy o obrin evidence on feragenicty.

If there are indications of teramogmidiry, full evaluagon of TET2TgEnC pommntal may require a study
 in 2 second spedien )
—_— Terimloq study (ooe species, :ost appropriace route of adminisraton)

Mmdyhreqmdﬂmdwhnnotbenmmmdoradnudin the preceding feralicy

study.

~— Sub~chronic 2nd/or chronic taxiary study, incuding special sudies (one speass, male and female,
most appropnate route of administracon) :
If che resulss of the sub-acute srudy is Aanex VI or other reicvant informanon demoascaces the

need for further invatgasos, this may take the form of 3 more demiled examinagon of cermun
effects, or more prolonged exposure, e.g 90 days or longer (even up 10 rwo vears). ’

The edfecs which would indicare the need for suca 2 study could include for exampie:
(2) senious or irreversibie lesions;
(b} a very low or absence of a ‘0o effecr’ level;

(¢} a dexr relatonship in chemical sTocmre berwesn the subsmnce being smdied and other
©  subsances which have beemn proved dasgerous. .
— Addidonal mumgenesis scodies (inchuding screezing for arcnogmetis)

A. If resuics.of the mutagenesis tess are negadve, 2 rest venify mutagmesy and 2 oSt o venfy
Qrcioogenesis screening are obligarory.

If che resain of the muragenesis verficaton tesc are also negagve, further mumgraeis res are
Dot aecmssacy ar chis leveds if the reuis are pomave, further muLgenesls (ST are o be cArned
oux (see B). - ' .

If the resus of che crcinogenesis sqesning  vedficaoon t=t are also oeganve, further
ardnogeness screening venficioon tesm are not geczssary at chus level; if die resuls are
positve further carcnogenens scresnung veriSeaton =T are 1o be carned out (see B).

B. If dhe reulss of the mutagenesis tess are posiave (2 singie positive test means posiave), at Jexst
two verification tests are necexsarv ar this level Boch murigenesis tests and cranogenems
sceeung mso should be considered here. A posiave reuic of a Granogensis scresung test
should lead © 2 arcinogeaais study ar tus level :

Ecowrxicology stadies

== An aigal e one speciem, growrh inkibiton et

~— Prolooged oxicity study with Daphina magna (21 days, chus smudy should also include
damnhadmofﬁcho—gﬁeckvd'formoamd&e‘no-eﬁulad’forle:ha.liry).
.mmmﬁé&mh“d-kathmeﬁtb&e
_proadnndea’bdi.n.&:u‘dellin:he!igb;of:heme:bodshiddﬂninmuvrc:fora:utz
mxicity tess wich Daphnia

—fenonahighcrphnt.

—Tszoug.nm

— Proicoged toxicty study wich fish (e.g Orysas, Jordanella, ete; ar least 2 pesiod of 14 days; thus
- mudy should also indude determinanoa of the ‘threshoid level).

The cooditions under which this a5t is @rnied our shall be derermuned in accordance wich the
procedure described in Article 21 in the light of the methods adopeed under Anpex V (Q) for acure
toxiay tess with fish, _

— Teoo for species scén.mulau'cn: oue species, preferably fsh (e.g Poeclla renculam).

— Prolonged biodegradacon srudy, if suficent (bioldegradacon has nor been proved by the srudies

laid down in Annex VE. another rest (dynamic) shall be chosen with lower concetrazons and wath
1 different inocnlum (e g flow-chrough system;.
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In 20y case, the nodfier shall inform the competent authoriry if the quannry of a substance placed on

. the marker reaches a levet of 100 tonoes per year or 2 toral of 500 onnes.

On recaipe of such nodfication and if the requisice condinons are fulfilled, the comperent auchonty,
within 2 dme limit it will determine, shall require the above w3t ™ be carried our uniess in any
parncaiar case an aiternatve scentfic study would be preferable

LEVEL 2

lfdlequ:.nntyofambmaphc:don:hemrkaby:nonﬁermcha 1 000 tonnes per vear or a roral
of 5000 tonnes, the ncnfier shall inform che comperent authonty. The lamer shall then draw up a2
programme of tests to be carried out by the soufier in order v enable the comperent authonty o
evaiuare the nsks of the substance for man and the environment

The test programme shall cover the foilowing aspecss uniess chere are szong TT3sons © Mne cogwmary,

supporred by endencs, that it should not de fodowed:
—= chrome maary saudy,
— crcnogemiary smdy,

-hhqmv(qmm).omydudnmfmmbﬂwwu

level 1,

—mdogmdy(m&mdmm)mdymveﬂfrgmbqudynladlmm

addirional ™ the level 1 smdy, if effecs on embryos/ foemaes have besn smbiished,

—= acTrre and sab-eca taxicity smdy on secood specien caly if resulss of level 1 smadies indicare 2 need
for chis. Alsa remits of bioanstormantion stmdies and smdiss on pharmacoicnena may isad © such
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Avpendix 2

CONCLUSIONS BASED ON SHORT-TERM TESTS FOR CARCINO-
GENICITY WHEN PART OF A REGULATORY BASE SET

Most toxicological information is quantitative, and the majority ot the
information in, for example. the EEC proposed toxicological base-set is n¢
exception. Thus. for example. the reporting of acute oral or dermal toxicity
is given as an LD 50 expressed as a numerical value of dose per unit body
weight. One notable exception to this ruie is short-term testing tor muta-
genicity (see Appendix A) or carcinogenicity. There are in fact very good
scientific reasons, e.g. quantitative and qualitative differences in meta-
bolism, for not using data from sior-term tests for a numerical quanti-
fication of mutagenic and/or carcinogenic risk in man. Such data are
relevant to assessing carcinogenic potential.

The consequence is that the qualitative nature of the resuit (either
positive or negative) puts particular emphasis on its accuracy. It is not
possible to calculate the probability of error of a result expressed only
as =positive« or «negative». This emphasises the need for a high degree
of certainty that the qualitative result is correct. so that subsequent
decisions are made on a sound footing.

In considering what decisions should be taken on the basis of a
positive or a negative shont-term test, the first and most important step
is to establish that the result is «confirmed». There are several conditions
which must be met before a result can be considered confirmed. and one
of the most important i1s that the result from a second short-term test should
be in agreement (see beiow). Carcinogenic or non-carcinogenic activity is
suggested only when this and the other conditions are met.

Special problems, which are not yet resolved. are presented by
mixtures and thus results from the testing of mixtures should be regarded
with caution.

2.1. Requirements for a «confirmed» resuit

For the resuit of testing a chemical in short-term tests to be considered
=confirmed=, it must meet the following critenia :

2.1.1. The resuit shouid be derived from a test carried out to a protocol
meeting minimum ‘criteria (i.e. the protocol should be supported by
a formal validation study) or the ~chemical class control pairse
shouid have pertormed as expected in the same experiment.
(A =chemical class contro! pair» is defined as a pair of chemicals.
both structuraliy-related to the chemical under test. one of which
is carcinogenic and the other non-carcinogenic).

2.1.2. The result should be the same in two test systems with unrefated
end-points.

2.1.3. The result shouid be consistent with the experimental design. e.g.
there should be a clear dose-response relationship ;: where no in-
crease in colonies is seen in a bacterial mutation test, it should be
established that this is not due to high toxicity ; in a bacteral
mutation test. an increase in c¢olony counts should be confirmed
by replicate piating

2.1.4. The positive controls used 10 check the reliability of the test should
be used in parallel with each experiment.
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2.1.5. The result should be reproducible If performed at ditferent times
in separate laboratories.

2.1.6. An assessment should be made of the likely contribution of impurities
1o the test resuit. Impurities which are strongly positive in the test
system or highly toxic to the test orgamism can lead to incorrect
resuits.

22. An unconfirmed result

it any one of the above criteria is not met, the result becomes an
unconfirmed result.

2.3. Consequences of a confirmed positive result

Since there are sutficient controls and checks in the experiments
leading to a confirmed result. it has certain characteristics, namely it is
reproducible ; it is consistent with the known response of the tests to
that chemical class ; each test is shown to have been performing accurately
at the time of the experiment ; the chemical itself is responsible for the
result ; and the result is the same in two tests. These controls and checks
provide a result which is the best possible indication of carcinogenicity
shont of actually carrying out an animal carcinogenicity study, although
it talls short of proof of carcinogenicity. If any one of the criteria for
regarding a result as confirmed is not met, it should be considered an
unconfirmed result.

2.4. Consequences of a confirmed negative result

In the absence of other relevant toxicological data, a confirmed
negative result from short-term tests is a good indication of non-carcino-
genicity. However, other considerations. eg. the size of the exposed po-
pulation and the likely dose absorbed. may make it prudent to carry out
additional testing in whole animal systems.

2.5. Consequences of an unconfirmed result

There are many occasions when the result is unconfirmed eg. if it is
positive in only one test, or if the results are not fully reproducible.
An unconfirmed result is a temporary situation and generalily needs further
studies in order to confirm the positive resuit or to obtain a confirmed
' negative result. If the result remains unconfirmed, then expert judgement
regarding the significance of the unconfirmed result is required when it is
used, with all the other factors available, as one element in the process
of the risk assessment. Whatever decision is taken, it should be reviewed
when new information becomes available and the resuit becomes con-

firmed.

The data produced by short-term tests can be considered as part of
the process of identitying carcinogenic potential. Other points (including
chemical and toxicological properties and exposure conditions), have to
be taken into account for risk assessment and, thus, the decisions taken
must be based on a consideration of all the data for each chemica! and

situation.
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Appendix 3

DETAILS OF FACTORS INFLUENCING EXPOSURE

1. Factors Related to Intrinsic Properties of the Material

1. 1. Physical and chemical properties and physical form :

gas
liquid (boiling-point, vapour pressure)
solid (wet or dry, particle size)

solubility

reactivity (possibility of neutralisation, ete)
ease of removal (in case of spill, escape)

1. 2. Toxicological properties which themseives lead to a limitation of ex-
posure, for example irritancy, corrosivity, etc.

1. 3. Detectability
— odour
— availability of analytical methods for determining exposure
level
— availability of analytical methods for detection in effluents,
exhaust air, reaction mixtures, residues, etc

— availability of monitoring methods

2. Factors Related to the Process

2.1. Statls of material under consideration in the process :
— starting material (reactanf)
— major intermediate (isolated / not isolated)
— minor or unstablie intermediate
- desired product
— impurity
— soivent or other auxiliary substance

2.2. Type of process :
— batch
— continuous -

2.3. Size of process :
— gross material turnover per year
— batch size
— number of batches per year

2. 4. Processing system :
— open/ closed equipment
— open-air or enclosed plant
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2. 5. Sources of workplace contamination (exposure) in the processing
system :

— charging of materials

— ventilation (filters, washers, cyclones, etc)

— effluents

— leaks (especially gases and liquids)

— spillage (especially dusts, and spiashing of liquids)
— maintenance and repair operations

— going on- and off-stream

2. 6. Sources of workplace contamination (exposure) in ancillary systems

2.6. 1.

2.6.2.

2.6.3.

Transport

— bulk material (especiaily liquids and gases)

— peacked material

— loss of containment due to road or rail accidents

— loss of containment due to breakage or perforation of
individual containers

— effect of small leaks (especially from punctured bags or
leaking flanges)

— means of decontamination and cleaning of vehicies and
spilling areas

Storage

-— above, at or below atmospheric pressure

— warehouse or open-air storage

— suitability of storage area (ventilation, size, height,
possibility of cross-contamination, etc)

— fire and explosion hazards

— handiing during storage (loading, unloading, repacking,
ete)

Disposal

— residues from technological processes to be considered
with respect to quantity, frequency and physical form
(liquids, solids, tars, etc) _

— .other materials to be disposed of e.g. packaging materials,
cleaning materials, disposable protective equipment,
equipment to be scrapped

— way of disposal, e.g. burning (type, suitability and location
of incinerator) ; depositing (controlled / uncontrotled, bulk/
packed, above-ground/underground, geological and at-
mospheric conditions, etc) ; others (regeneration, recycling,
shredding, etc).
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3. Factors Related to Personnel

3.1. Personal protective equipment (to be assessed for suitability,
duration of use, cleaning methods, etc) :

— protective ciothing (full or partial protection)
— goggles/ face shields

— respirators / gas masks

— separate air supply

3.2. Hygiene measures :

— availability of working overalls and underwear (number
disposable or to be washed)

— cleaning of clothes (who, where)

— frequency and obligation of changes

— availability and use showers/ baths

— type and suitability of cloak-rooms

— eating, drinking, smoking in working-area

— ease, frequency and methods of cleaning working area

— possibilities of spreading contaminating material outside
working area (by persons)

— protection of outsiders coming into working area
(restricted areas)

3.3. Training, instruction :

— extent, adequacy
— effect, identification
— adherence
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