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Commission Directive 2004/73/EC of 29 April 2004 adapting to technical progress
for the twenty-ninth time Council Directive 67/548/EEC on the approximation of
the laws, regulations and administrative provisions relating to the classification,
packaging and labelling of dangerous substances (Text with EEA relevance)
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ANNEX2C

B.1 tris. ACUTE ORAL TOXICITY - ACUTE TOXIC CLASS METHOD
1. METHOD

This test method is equivalent to OECD TG 423 (2001)

1.1 INTRODUCTION

The acute toxic class method (1) set out in this test is a stepwise procedure with the use of 3
animals of a single sex per step. Depending on the mortality and/or the moribund status of the
animals, on average 2-4 steps may be necessary to allow judgement on the acute toxicity of
the test substance. This procedure is reproducible, uses very few animals and is able to rank
substances in a similar manner to the other acute toxicity testing methods. The acute toxic class
method is based on biometric evaluations (2)(3)(4)(5) with fixed doses, adequately separated to
enable a substance to be ranked for classification purposes and hazard assessment. The method
as adopted in 1996 was extensively validated in vivo against LDsy data obtained from the
literature, both nationally (6) and internationally (7).

Guidance on the selection of the most appropriate test method for a given purpose can be found
in the Guidance Document on Acute Oral Toxicity Testing (8). This Guidance Document also
contains additional information on the conduct and interpretation of testing method B. 1tris.

Test substances, at doses that are known to cause marked pain and distress due to corrosive
or severely irritant actions, need not be administered. Moribund animals, or animals obviously
in pain or showing signs of severe and enduring distress shall be humanely killed, and are
considered in the interpretation of the test results in the same way as animals that died on test.
Criteria for making the decision to kill moribund or severely suffering animals, and guidance
on the recognition of predictable or impending death, are the subject of a separate Guidance
Document (9).

The method uses pre-defined doses and the results allow a substance to be ranked and classified
according to the Globally Harmonised System for the classification of chemicals which cause
acute toxicity (10).

In principle, the method is not intended to allow the calculation of a precise LD50, but does
allow for the determination of defined exposure ranges where lethality is expected since death
of a proportion of the animals is still the major endpoint of this test. The method allows for the
determination of an LD50 value only when at least two doses result in mortality higher than 0%
and lower than 100%. The use of a selection of pre-defined doses, regardless of test substance,
with classification explicitly tied to number of animals observed in different states improves the
opportunity for laboratory to laboratory reporting consistency and repeatability.

The testing laboratory should consider all available information on the test substance prior to
conducting the study. Such information will include the identity and chemical structure of the
substance; its physico-chemical properties; the result of any other in vivo or in vitro toxicity tests
on the substance; toxicological data on the structurally related substances; and the anticipated
use(s) of the substance. This information is necessary to satisfy all concerned that the test is
relevant for the protection of human health and will help in the selection of the most appropriate
starting dose.

1.2 DEFINITIONS

Acute oral toxicity: refers to those adverse effects occurring following oral administration of
a single dose of a substance or multiple doses given within 24 hours.
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Delayed death: means that an animal does not die or appear moribund within 48 hours but dies
later during the 14-day observation period.

Dose: is the amount of test substance administered. Dose is expressed as weight of test substance
per unit weight of test animal (e.g. mg/kg).

GHS: Globally Harmonised Classification System for Chemical Substances and Mixtures. A
joint activity of OECD (human health and the environment), UN Committee of Experts on
Transport of Dangerous Goods (physical-chemical properties) and ILO (hazard communication)
and co-ordinated by the Interorganisation Programme for the Sound Management of Chemicals
(IOMQ).

Impending death: when moribund state or death is expected prior to the next planned time of
observation. Signs indicative of this state in rodents could include convulsions, lateral position,
recumbence, and tremor (See the Humane Endpoint Guidance Document (9) for more details).

LDsy (median lethal oral dose): is a statistically derived single dose of a substance that can be
expected to cause death in 50 per cent of animals when administered by the oral route. The LD50
value is expressed in terms of weight of test substance per unit weight of test animal (mg/kg).

Limit dose: refers to a dose at an upper limitation on testing (2000 or 5000 mg/kg).

Moribund status: being in a state of dying or inability to survive, even if treated (See the
Humane Endpoint Guidance Document (9) for more details).

Predictable death: presence of clinical signs indicative of death at a known time in the future
before the planned end of the experiment; for example: inability to reach water or food. (See
the Humane Endpoint Guidance Document (9) for more details).

1.3 PRINCIPLE OF THE TEST

It is the principle of the test that, based on a stepwise procedure with the use of a minimum
number of animals per step, sufficient information is obtained on the acute toxicity of the
test substance to enable its classification. The substance is administered orally to a group of
experimental animals at one of the defined doses. The substance is tested using a stepwise
procedure, each step using three animals of a single sex (normally females). Absence or presence
of compound-related mortality of the animals dosed at one step will determine the next step, i.e.;

— no further testing is needed,
— dosing of three additional animals, with the same dose
— dosing of three additional animals at the next higher or the next lower dose level.

Details of the test procedure are described in Annex 1. The method will enable a judgement
with respect to classifying the test substance to one of a series of toxicity classes defined by
fixed LDs, cut-off values.

1.4 DESCRIPTION OF THE METHOD
1.4.1 Selection of animal species

The preferred rodent species is the rat, although other rodent species may be used. Normally
females are used (9). This is because literature surveys of conventional LDsy tests show
that, although there is little difference in sensitivity between the sexes, in those cases where
differences are observed females are generally slightly more - sensitive (11). However if
knowledge of the toxicological or toxicokinetic properties of structurally related chemicals
indicates that males are likely to be more sensitive, then this sex should be used. When the test
is conducted in males adequate justification should be provided.
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Healthy young adult animals of commonly used laboratory strains should be employed. Females
should be nulliparous and non-pregnant. Each animal, at the commencement of its dosing,
should be between 8 and 12 weeks old and its weight should fall in an interval within £ 20%
of the mean weight of any previously dosed animals.

1.4.2 Housing and feeding conditions

The temperature in the experimental animal room should be 22° (= 3°C). Although the relative
humidity should be at least 30% and preferably not exceed 70% other than during room cleaning
the aim should be 50-60%. Lighting should be artificial, the sequence being 12 hours light, 12
hours dark. For feeding, conventional laboratory diets may be used with an unlimited supply of
drinking water. Animals may be group-caged by dose, but the number of animals per cage must
not interfere with clear observations of each animal.

1.4.3 Preparation of animals

The animals are randomly selected, marked to permit individual identification, and kept in their
cages for at least 5 days prior to dosing to allow for acclimatisation to the laboratory conditions.

1.4.4 Preparation of doses

In general test substances should be administered in a constant volume over the range of doses
to be tested by varying the concentration of the dosing preparation. Where a liquid end product
or mixture is to be tested however, the use of the undiluted test substance, i.e. at a constant
concentration, may be more relevant to the subsequent risk assessment of that substance, and
is a requirement of some regulatory authorities. In either case, the maximum dose volume for
administration must not be exceeded. The maximum volume of liquid that can be administered
at one time depends on the size of the test animal. In rodents, the volume should not normally
exceed 1ml/100g of body weight: however in the case of aqueous solutions 2 ml/100g body
weight can be considered. With respect to the. formulation of the dosing preparation, the use
of an aqueous solution/suspension/emulsion is recommended wherever possible, followed in
order of preference by a solution/suspension/emulsion in oil (e.g. corn oil) and then possibly
solution in other vehicles. For vehicles other than water the toxicological characteristics of the
vehicle should be known. Doses must be prepared shortly prior to administration unless the
stability of the preparation over the period during which it will be used is known and shown
to be acceptable.

1.5 PROCEDURE
1.5.1 Administration of doses

The test substance is administered in a single dose by gavage using a stomach tube or a suitable
intubation canula. In the unusual circumstance that a single dose is not possible, the dose may
be given in smaller fractions over a period not exceeding 24 hours.

Animals should be fasted prior to dosing (e.g. with the rat, food but not water should be withheld
over-night, with the mouse, food but not water should be withheld for 3-4 hours). Following
the period of fasting, the animals should be weighed and the test substance administered. After
the substance has been administered, food may be withheld for a further 3-4 hours in rats or 1-2
hours in mice. Where a dose is administered in fractions over a period it may be necessary to
provide the animals with food and water depending on the length of the period.

1.5.2 Number of animals and dose levels

Three animals are used for each step. The dose level to be used as the starting dose is selected
from one of four fixed levels, 5, 50, 300 and 2000 mg/kg body weight. The starting dose level
should be that which is most likely to produce mortality in some of the dosed animals. The flow
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charts of Annex 1 describe the procedure that should be followed for each of the starting doses.
In addition, Annex 4 gives guidance on the classification in the EU system until the new GHS
is implemented.

When available information suggests that mortality is unlikely at the highest starting dose level
(2000 mg/kg body weight), then a limit test should be conducted. When there is no information
on a substance to be tested, for animal welfare reasons it is recommended to use the starting
dose of 300 mg/kg body weight.

The time interval between treatment groups is determined by the onset, duration, and severity
of toxic signs. Treatment of animals at the next dose, should be delayed until one is confident
of survival of the previously dosed animals.

Exceptionally, and only when justified by specific regulatory needs, the use of additional upper
dose level of 5000 mg/kg body weight may be considered (see Annex 2). For reasons of
animal welfare concern, testing of animals in GHS Category 5 ranges (2000-5000 mg/kg) is
discouraged and should only be considered when there is a strong likelihood that the results
of such a test would have a direct relevance for protecting human or animal health or the
environment.

153 Limit test

The limit test is primarily used in situations where the experimenter has information indicating
that the test material is likely to be nontoxic, i.e., having toxicity only above regulatory limit
doses. Information about the toxicity of the test material can be gained from knowledge about
similar tested compounds or similar tested mixtures or products, taking into consideration the
identity and percentage of components known to be of toxicological significance. In those
situations where there is little or no information about its toxicity, or in which the test material
is expected to be toxic, the main test should be performed.

A limit test at one dose level of 2000 mg/kg body weight may be carried out with six animals
(three animals per step). Exceptionally a limit test at one dose level of 5000 mg/kg may be
carried out with three animals (see Annex 2). If test substance-related mortality is produced,
further testing at the next lower level may need to be carried out.

1.6 OBSERVATIONS

Animals are observed individually after dosing at least once during the first 30 minutes,
periodically during the first 24 hours, with special attention given during the first 4 hours, and
daily thereafter, for a total of 14 days, except where they need to be removed from the study
and humanely killed for animal welfare reasons or are found dead. However, the duration of
observation should not be fixed rigidly. It should be determined by the toxic reactions, time
of onset and length of recovery period, and may thus be extended when considered necessary.
The times at which signs of toxicity appear and disappear are important, especially if there is a
tendency for toxic signs to be delayed (12). All observations are systematically recorded with
individual records being maintained for each animal.

Additional observations will be necessary if the animals continue to display signs of toxicity.
Observations should include changes in skin and fur, eyes and mucous membranes, and also
respiratory, circulatory, autonomic and central nervous systems, and somatomotor activity
and behaviour pattern. Attention should be directed to observations of tremors, convulsions,
salivation, diarrhoea, lethargy, sleep and coma. The principles and criteria summarised in the
Humane Endpoints Guidance Document (9) should be taken into consideration. Animals found
in a moribund condition and animals showing severe pain or enduring signs of severe distress
should be humanely killed. When animals are killed for humane reasons or found dead, the time
of death should be recorded as precisely as possible.
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1.6.1 Body weight

Individual weights of animals should be determined shortly before the test substance is
administered, and at least weekly thereafter. Weight changes should be calculated and recorded.
At the end of the test surviving animals are weighed and humanely killed.

1.6.2 Pathology

All test animals (including those that die during the test or are removed from the study for
animal welfare reasons) should be subjected to gross necropsy. All gross pathological changes
should be recorded for each animal. Microscopic examination of organs showing evidence of
gross pathology in animals surviving 24 or more hours may also be considered because it may
yield useful information.

2. DATA

Individual animal data should be provided. Additionally, all data should be summarised in
tabular form, showing for each test group the number of animals used, the number of animals
displaying signs of toxicity, the number of animals found dead during the test or killed for
humane reasons, time of death of individual animals, a description and the time course of toxic
effects and reversibility, and necropsy findings.

3. REPORTING
3.1 Test report
The test report must include the following information, as appropriate:

Test substance:

— physical nature, purity, and, where relevant, physico-chemical properties (including
isomerisation);

— identification data, including CAS number.

Vehicle (if appropriate):
— justification for choice of vehicle, if other than water.

Test animals:
— species/strain used;
— microbiological status of the animals, when known;

— number, age, and sex of animals (including, where appropriate, a rationale for the use
of males instead of females);

— source, housing conditions, diet etc.;

Test conditions:

— details of test substance formulation including details of the physical form of the
material administered;

— details of the administration of the test substance including dosing volumes and time
of dosing;

— details of food and water quality (including diet type/source, water source);
— the rationale for the selection of the starting dose.

Results:

— tabulation of response data and dose level for each animal (i.e. animals showing signs
of toxicity including mortality; nature, severity, and duration of effects);
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tabulation of body weight and body weight changes;

individual weights of animals at the day of dosing, in weekly intervals thereafter, and
at the time of death or sacrifice

date and time of death if prior to scheduled sacrifice

time course of onset of signs of toxicity, and whether these were reversible for each
animal;

necropsy findings and histopathological findings for each animal, if available.

Discussion and interpretation of results.

Conclusions.
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ANNEX PROCEDURE TO BE FOLLOWED FOR EACH OF THE STARTING DOSES
1
GENERAL REMARKS

For each starting dose, the respective testing schemes as included in this Annex outline the
procedure to be followed.

— Annex 1 a: Starting dose is 5 mg/kg bw

— Annex 1 b: Starting dose is 50 mg/kg bw
— Annex 1 c: Starting dose is: 300 mg/kg bw
— Annex 1 d: Starting dose is: 2000 mg/kg bw

Depending on the number of humanely killed or dead animals, the test procedure follows the
indicated arrows.

ANNEX TEST PROCEDURE WITH A STARTING DOSE OF 5 MG/KG BODY
1A WEIGHT
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- per step 3 animals of a single sex (normally female) are used - o0 unclassified
-0, 1, 2, 3: Number of meribund or dead animals at each step - GHS: Globally Harmonised Classification System (mg/kg b.w.)

ANNEX TEST PROCEDURE WITH A STARTING DOSE OF 50 MG/KG BODY
1B WEIGHT
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ANNEX TEST PROCEDURE WITH A STARTING DOSE OF 300 MG/KG BODY
1C WEIGHT
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ANNEX TEST PROCEDURE WITH A STARTING DOSE OF 2000 MG/KG BODY
1D WEIGHT
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ANNEX 2

CRITERIA FOR CLASSIFICATION OF TEST SUBSTANCES WITH EXPECTED
LDsy VALUES EXCEEDING 2000 MG/KG WITHOUT THE NEED FOR TESTING

Criteria for hazard Category 5 are intended to enable the identification of test substances
which are of relatively low acute toxicity hazard but which, under certain circumstances may
present a danger to vulnerable populations. These substances are anticipated to have an oral or
dermal LD50 in the range of 2000-5000 mg/kg or equivalent doses for other routes. The test
substance should be classified in the hazard category defined by: 2000mg/kg < LDso < 5000mg/
kg (Category 5 in the GHS) in the following cases:

a) If directed to this category by any of the testing schemes of Annex la-1d, based on
mortality incidences;
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b) if reliable evidence is already available that indicates the LDs to be in the range of
Category 5 values; or other animal studies or toxic effects in humans indicate a concern
for human health of an acute nature.

c) through extrapolation, estimation or measurement of data if assignment to a more
hazardous class is not warranted, and
— reliable information is available indicating significant toxic effects in
humans, or

— any mortality is observed when tested up to Category 4 values by the oral
route, or

— where expert judgement confirms significant clinical signs of toxicity, when
tested up to Category 4 values, except for diarrhoea, piloerection or an
ungroomed appearance, or

— where expert judgement confirms reliable information indicating the
potential for significant acute effects from the other animal studies.
TESTING AT DOSES ABOVE 2000 MG/KG

Recognising the need to protect animal welfare, testing of animals in Category 5 (5000 mg/
kg) ranges is discouraged and should only be considered when there is a strong likelihood that
results of such a test have a direct relevance for protecting human or animal health (10). No
further testing should be conducted at higher dose levels.

When testing is required a dose of 5000mg/kg, only one step (i.e. three animals) is required.
If the first animal dosed dies, then dosing proceeds at 2000mg/kg in accordance with the flow
charts in Annex 1. If the first animal survives, two further animals are dosed. If only one of the
three animals dies, the LD50 value is expected to exceed 5000mg/kg. If both animals die, then
dosing proceeds at 2000mg/kg.

ANNEX TEST METHOD B.1 this: Guidance on classification according to EU scheme to
3 cover the transition period until full implementation of the Globally Harmonised
Classification System (GHS) (taken from reference (8))

Erythema and Eschar Formation

NO ETYVIREMA ..voveveerrrreiiers st rasrsrsssssssssssessssssrassssanns 0
Very slight erythema (barely perceptible) ..
Well defined erythema .........cocovveiriemmrmnesrsrssssssresassssssmssssreneens - 2
Moderate to severe erythema ..........o.cceeeeenens w3
Severe erytherna (beef redness) to eschar formation preventing grading of erythema .......ooveeeveecivsee s 4

Maximum possible: 4

Oedema Formation

INO OBAEMA ... cvveeeeeeesssmerausseseessasseseemssseseeases 4 amseeeeR o204 LR 4280 LRS84 R R R e 0
Very slight oedema (barely perceptible) .........cccoumnnrenmvarssasens

Slight oedema (edges of area well defined by definite raising) .. w2
Moderate oedema (raised approximately 1 MIM) ..o s s essssss s w 3
Severe cedema (raised more than 1 mm and extending beyond area of EXPOSUTE) .........ccreeeeenririinininissssnreess s !

Maximum possible: 4

Histopathological examination may be carried out to clarify equivocal responses,

ANNEX TEST METHOD B.1 tris: Guidance on classification according to EU scheme to
3 cover the transition period until full implementation of the Globally Harmonised
Classification System (GHS) (taken from reference (8))
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(CONTINUED
D

Activity

1 | Existing human and/or animal data showing
effects on skin or mucous membranes

d

No information available, or available
information is not conclusive

2 | Perform SAR evaluation for skin

corrosionfirritation

i

No predictions can be made, or predictions are
not conclusive or negative

3 | Measure pH (consider buffering capacity, if
relevant) :

1
2<pH < 115,0rpH 2.0 or 211.5
with low/ino buffering capacity, if relevant

4 [ Evaluate systemic toxicity data via dermal route

d

Such information is not available or is non-
conclusive

5 | Perform validated and accepted in vitro or ex vivo

test for skin corrosion
l

Substance is not corrosive

6 | Perform validated and accepted in vitro or ex vivo

test for skin irritation
{

@ can be considered before Steps 2 and 3.

Finding

Corrosive

Irritating

Not corrosive/not irritating

Predict severe damage to skin

Predict irritation to skin

pH <2 or 2 11.5 (with high
buffering capacity, if relevant)

Very toxic
Not corrosive or irritating when
tested to limit dose of 2000 mg/kg

body weight or higher, using
rabbits

Corrosive response

Irritant response

Conclusion

Apical endpoint; considered
corrosive. No testing is
needed.

Apical endpoint; considered
to be an irritant. No testing is
needed.

Apical endpoint; considered
not corrosive or irritating. No
testing required.

Considered corrosive. No
testing is needed.

Considered an irritant, No
testing is needed.

Assume corrosivity. No
testing is needed.

No further festing is needed.

Assume not corrosive or
irritating, No further testing
is needed.

Assume corrosivity in vivo.
No further testing is needed.

Assume frritancy in vivo. No
further testing is needed.

ANNEX TEST METHOD B.1 tris: Guidance on classification according to EU scheme to
3 cover the transition period until full implementation of the Globally Harmonised
(CONTINUHAsEMication System (GHS) (taken from reference (8))

2)
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Validated in vitro or ex vivo testing methods for
skin irritation are not yet available or substance is
not an irritant

7 | Perform initial in vivo rabbit test using one animal | Severe damage to skin Considered corrosive. No
further testing is needed.
d
No severe damage
8 | Perform confirmatory test using one or two Corrosive or irritating : Considered corrosive or
additional animals irritating. No further testing
is needed
Not corrosive or irritating Considered not corrosive or
irritating. No further testing
needed

ANNEX TEST METHOD B.1 tris: Guidance on classififcation according to EU scheme to
3 cover the transition period until full implementation of the Globally Harmonised
(CONTINUEsEication System (GHS) (taken from reference (8))

3)
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Cornea

Opacity

No ulceration or opacity
Scattered or diffuse areas of opacity (other than slight dulling of normal lustre); details of iris clearly visible .............

Easily d

Nacrous area; no details of iris visible; size of pupil barely discernible

Opaque

: degree of density (readings should be taken from most dense area)*

iscernible translucent area; details of iris slightly obscured

EoR N

cornea; iris not discernible through the opacity

Maximum possible: 4

* The area of comeal opacity should be noted

Iris

Normal.

. S |

Markedly deepened rugae, congestion, swelling, moderate circumcorneal hyperaemia;

or injection; iris reactive to light (a sluggish reaction is considered to be an effect)

-

Hemorrhage, gross destruction, or no reaction to light .... 2

Maximum possible: 2

Conjunctivae

Redness (refers to palpebral and bulbar conjunctivae; excluding cornea and iris) Normal.
Some blood vessels hyperaémic (injected)

Diffuse,

0
1
erimson colour; individual vessels not easily discernible 2
3

Diffuse By Ted ....cvoveeiiisisisisssimissins s s s s st s pat s rerrreb e erer R s r e naens

Maximum possible: 3

Chemosis

Swelling (refers to lids and/or nictating membranes)

Normal

Some swelling above normal . - e 1
Obvious swelling, with partial eversion of lids . . . 2

Swelling, with lids about half closed 3
Swelling, with lids more than half closed -

Maximum possible: 4



