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1. Scope

1.1 This laboratory test method is designed to test the acute
toxicity of single applications of material(s) applied to the skin
of mammals.

1.2 This test method is applicable to individual chemicals,
simple and complex mixtures, and finished products, such as
pesticides, repellents, and biocides.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Summary of Test Method

2.1 This test method is designed to assess both the sublethal
and lethal effects of materials applied to skin that has been
clipped free of hair.

2.2 The test animals shall be suitably restrained and exposed
to the material only by means of the cutaneous route. If
inhalation of the test material is likely, the experiments should
be carried out in an exhaust hood or similar environment.

2.3 The toxicity of a test material is determined by using
occluded application on normal skin. Unoccluded application
on normal or abraded skin, or occluded on abraded skin, may
also be used if deemed desirable for the intended use of the
data obtained.

2.4 The subjects remain in contact with the substance being
tested for 4 to 6 h. The toxicity of the test material can be
estimated from either the percent mortality or percent of
animals exhibiting signs of intoxication.

3. Significance and Use

3.1 Generally, direct extrapolation of the results of animal to
human toxicity cannot be made. This test method can be used
for initial percutaneous toxicity studies on a single species.
Ideally, the assessment of potential hazard to man requires the
use of several mammalian species, such as rabbit, rat, guinea
pig, and swine.
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3.2 This method can be used to determine the dermal
toxicity of technical chemicals, manufacturing use products or
formulations.

Note 1—This test method is not intended to limit innovative ap-
proaches or modifications deemed desirable by individual investigators.

3.3 Some materials are not sufficiently toxic to mammals to
be accurately measurable by this method. This may also be true
when testing low concentrations of otherwise toxic formula-
tions. Because of practical limitations in the amount of surface
area of an animal that can be exposed and exposure times, only
semiquantitative data can be obtained for such materials using
this test. However, sufficient data should be generated by the
use of the method to permit a reasonable estimate of the level
of risk to humans.

3.4 Test materials that are a gas or highly volatile do not
need to be tested.

4. Test Animals

4.1 Albino animals are generally used for percutaneous tests
because direct effects on skin can be more easily observed than
is the case when pigmented animals are used. Although
lethality is the chief concern, other effects such as erythema,
blanching, staining, etc., may occur and should be noted.

4.1.1 New Zealand White rabbits, the animal most com-
monly used for percutaneous studies, is the preferred species.
Additional animal species may also be tested.

4.1.2 If rats are used, domesticated albino strains are pre-
ferred.

4.1.3 Guinea pigs from available stocks may be used.

4.1.4 Pigs are often used for percutaneous studies because
their skin closely approximates that of man. Weanling Chester
White or Landrace strains can be used for these tests.

4.2 All animals used shall be evenly divided as to sex.

4.3 All animals shall be young adults except for swine.

5. Source of Test Animals

5.1 A reputable laboratory animal supplier must be used for
any specified species or strain. A single constant source of
supply for each species should be used by the individual testing
laboratories to maintain genetically homogeneous test subjects.

5.1.1 Rabbits, rats, and guinea pigs are readily obtainable
from licensed suppliers.
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5.1.2 Swine can be obtained from local breeders in many
areas. It is recommended that a relatively large supplier be used
as a source to assure a steady supply from the same genetic
background.

6. Condition of Animals

6.1 Only animals that show no signs of ill health shall be
used for these studies.

6.2 Animals with cuts, abrasions, sores, or otherwise abnor-
mal skins at or bordering on the application site shall not be
used for this test. This restriction applies to studies that call for
intentional abrasion of the intact skin as well as those that
require intact skin.

6.3 Pregnant or lactating females will not be used.

6.4 No animal that has received medication within a 10-day
period prior to the application of the test material shall be used
for these studies, except as noted in 6.4.2. Test animals may not
have been used for previous experimental procedures.

6.4.1 Application to the animals or their quarters of an
insecticide, whether liquid, aerosol, vapor, or dust, shall be
considered medication for purposes of this method.

6.4.2 In order to maintain healthy animal stocks, prophylac-
tic medication is often required. However, if such medication is
routinely used by the laboratory conducting the tests and all
animals on test receive the same treatment, the restrictions in
6.4 need not apply. Examples of prophylactic treatment are
antibiotics for the control of salmonella infections in rabbits,
and the use of ascorbic acid as a dietary supplement for guinea

pigs.
7. Pretest Conditioning

7.1 All animals to be used in these studies shall be quaran-
tined to ensure their good health before use.

7.2 All animals shall be quarantined for a period of one
week before use to acclimate them to changed quarters and
diet.

7.3 Animals must be fed an adequate diet for the species and
shall be allowed free access to food.

7.4 All species must be provided fresh water ad libitum.

7.5 Each animal shall be identified.

7.6 It is advisable to weigh each animal 1 week prior to
testing and again just prior to the test.

7.6.1 Food consumption should also be noted.

7.7 Laboratory animal housing and test environments shall
be maintained according to acceptable animal care accredita-
tion organization requirements; significant deviations there-
from shall be noted and reported.

8. Animal Housing

8.1 All animals shall be housed in cages that are thoroughly
cleaned and sanitized prior to use.

TABLE 1 Weights of Young Adult Test Animals

Weight
Species
Male Female
Rat 180 to 300 g 175t0 250 g
Guinea pig 350 to 450 g 37510450 g
Rabbit 2to 3 kg 2to 3 kg
Swine” 15 to 18 kg 15 to 18 kg

A Not an adult animal, but a weanling.
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8.2 Cage sizes for each species shall meet the requirements
specified in the Guide For The Care and Use of Laboratory
Animals (1).2

8.2.1 For swine sufficient space must be allowed for the
animals to turn about easily and stand, sit, and lie in a normal
position.

8.3 If possible, bedding should not be used in the cages
during the test, because stuporous animals may suffocate.
Cages with wire mesh bottoms are recommended.

8.4 Optimally, each species should be housed in separate
rooms. Where this is not possible, rats and mice may be kept in
the same room, but all others must be housed in separate
rooms.

9. Weight of Test Animals

9.1 Pretest weights of the test animals shall be taken 1 week
before and just prior to application of the test material. Only
animals that either maintain their weight or show an increase
equivalent to others of the same age, sex, and starting weight
shall be used for the studies.

9.2 All animals used shall be young adults, with the
exception of swine. The swine used for these studies shall be
weanlings. All of either sex must be within = 20 % of the same
weight.

9.3 The various species are considered to be young adults
when they are within the weight ranges given in Table 1.

9.3.1 In the selection of test subjects an attempt should be
made to produce as nearly identical groups as possible.

10. Number of Test Animals

10.1 All test groups shall be evenly divided by sex.

10.2 For valid estimates of error and a test of the signifi-
cance of differences between the sexes, five animals of each
sex per dose are required. No fewer than three dose levels shall
be used for these estimates (2).

10.2.1 Range finding may be helpful to determine dose
levels. A statistical method such as that of Thompson and Weil
(3) may be used for small animals. For the larger animals, the
method proposed by Deichmann and LeBlanc (4) is a better
choice, since it requires the use of fewer animals.

10.3 Where the volume of the materials applied is equiva-
lent (that is, equal volume per kilogram) for all doses tested, a
single control group of four animals may be used.

11. Animal Preparation

11.1 Remove each animal from its cage 24 h prior to test
and examine for gross defects of the skin, diarrhea, or other
visible signs of ill health. No animals in questionable health
will be used for the test.

11.1.1 Weigh the animals. Reject those which have lost
appreciable weight during the holding period.

11.1.2 Carefully remove the hair from the backs and sides of
the test animals by closely clipping with an electric animal
clipper. Take care to clip closely yet do not allow the clipper to
abrade the skin.
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