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Standard Test Method for
Evaluation of Delayed Contact Hypersensitivity

This standard is issued under the fixed designation E 993; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

€' Note—Section 16 was added editorially in October 1996.

1. Scope material will elicit skin sensitization or delayed contact

1.1 This test method determines whether a test substanéy/Persensitivity in guinea pigs>** o
will elicit delayed-contact hypersensitivity in guinea pigs. The 3.2 The results of this test method are a good indication of
test method is applicable to individual chemical compoundsthe potential for a given test material to produce delayed
simple and complex mixtures, and also finished products. ~ contact hypersensitivity in human beings under the appropriate
1.2 This standard does not purport to address all of theconditions. _ _
safety concerns, if any, associated with its use. It is the 3.3 This test method can be used as a screening technique
responsibility of the user of this standard to establish appro-Pefore conducting a similar test with human subjects.
priate safety and health practices and determine the applicaz1

- ] . . Reagents and Materials
bility of regulatory limitations prior to use. g

4.1 Bandage a 20 by 20 mm pad on a 37 by 40 mm
2. Summary of Test Method adhesive squafeor a chambef.

2.1 The test material or a solution of the material is placed 4-2 Cream or Lotion Hair Removér. .
on the shaved backs of 20 guinea pigs under occlusive patches.4-3 Rubber Damelastoplast, or other suitable materials.
Six hours later, the patches and test material are removed from4-4 Small Animal Clipper
the animals. This procedure is repeated at the same site once &5 Metal Restrainers.
week for two more Wgeeks fpr a total of three 6-h eXposUreSe  root Animals
These are called the induction exposures. . i .

2.2 Two weeks after the last induction exposure, the test -1 Young, adult Dunkin Hartley outbred guinea pigs are
material is applied to a freshly clipped skin site on each tesprefgrred. Usually 20 test gnl_mals, 10 control animals, and 4 to
animal that has not been exposed previously. The sam@ animals for primary irritation are employed for each test
patching procedure for the induction exposures is used. TeptPstance. _
additional untreated animals are patched in the same manner to°-2 Equal numbers of males and females in both test and
serve as controls. This treatment is called the primary chal€ontrol groups should be used.

lenge. T
. . 6. Pretest Conditionin
2.3 Twenty-four hours after the primary challenge applica- i g. _ )
6.1 Examine the animals on arrival for overt signs of

tion, the animals are depilated, and a minimun2 & later, the . | -
test sites are graded on a scale of zero to three. This grading #S€ase, and condition them to the environment for a minimum

repeated 24 h later and is called a 48-h grade. —_—
2.4 Grades of one or greater in the test group indicate :Buehler, E. V. Arch. Dermat.Vol 91, 1965, pp. 171-177.

[ : : 3 Griffith, J. F. and Buehler, E. V., “Prediction of Skin Irritancy and Sensitizing
sensitization, prowded grades of less than one are noted %tential with Animals and Man'Cutaneous ToxicityAcademic Press, NY, 1977,

control animals. pp. 162-173.
2.5 Test animals may be rechallenged 7 to 15 days after “Ritz, H. L., and Buehler, E. V., “Planning, Conduct, and Interpretation of

rimar hallenge. Ti m rial i li freshl li Guinea Pig Sensitization Patch Test€utaneous ToxicityAcademic Press, NY,
P ary challenge. Test material is app ed to fres y C pped,l 80, pp. 25-40.

prewously unexposed skin sites (Same procedure as Cha”enge 5 “Delayed-type Contact SensitizatiorPrinciples for Evaluation of the Toxicity

Ten previously untreated animals serve as controls. of Household SubstanceNational Academy of Sciences, Washington, DC, 1977,
pp. 36-44.
3. Significance and Use © Parke-Davis Readi Bandage available from Professional Medical Products,

. . Inc., P.O. Box 3288, Greenwood, SC 29648.
3.1 This test method can be used to determine whether a testr Hill Top chamber is available from Hill Top Research Inc., Miamiville, OH
45147, and has been found suitable for this purpose.
8 Neet Cream or Lotion Hair Remover, available from Whitehall Laboratories,

1 This test method is under the jurisdiction of ASTM Committee E-35 on Inc., Medical Dept., 685 Third Ave., New York, NY 10017 has been found suitable
Pesticides and is the direct responsibility of Subcommittee E35.26 on Safety to Marfor this purpose.

Current edition approved Feb. 26, 1988. Published April 1988. Originally  ° Metal restrainers available from Suburban Surgical, 275 12th St., Wheeling, IL
published as E 993 — 84. Last previous edition E 993 — 84. 60890, have been found suitable for this purpose.
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of four days. Select animals that have not been used on arstance on the various test sites among the animals to minimize
other tests. the site-to-site variation in responsiveness.

6.2 Maintain the animals during pretest and test periods 9.3 Place the animals in a restrainer and occlude the patch
according to accepted laboratory practices for the care amdith occlusive wrap pulled taut around the trunk of the animal

handling of animal$:® and clipped to the restrainer.
6.3 ldentify each animal with an ear tag or other suitable 9.4 Six hours later, take the animals from the restrainer,
means. remove the occlusive wrap and the patches. Remove the

6.4 During acclimation, observe the animals for respiratoryresidual substance by a gentle rinse with warm water (35 to
distress, diarrhea, emaciation, ocular and nasal discharges, ski°C), dry, and return the animals to their cages.
lesions, and eye defects. Eliminate any animal demonstrating 9.5 Grade the responses at 22 to 26 h and at 46 to 50 h;
signs of spontaneous disease prior to the start of the study. Uggade the test sites on a scale of 0 to 3 as follows:

only animals judged to be healthy. Animals on test should be 0 = no reaction

segregated in different rooms both during and after acclima- e s:igEtlybpatchyﬂerythemah .

. . . . = slight, but confluent erythema or moderate,
tion. Gumea.p'lg chow or the equivalent and water are to be patchy erythema

availablead libitum. 2 = moderate erythema

3 = severe erythema with or without edema

7. Sample Preparation 9.6 The highest nonirritating concentration is the concentra-

7.1 The test substance should be applied in such a manngsn of test substance that induces responses not exceeding two
that a uniform contact with the skin is provided throughout the+ grades in the group of four animals. The slightly irritating
test. The application can be with undiluted test substance, withose for induction is the concentration that induces responses
a solution, or with a uniform suspension. A slightly irritating not exceeding two grades of one.
dose is recommended for induction eXpOSUreS. The Concentra'9'7 The primary irritation screen for Cha”enge concentra-

tion of test substance for primary challenge should be theion determination should use Format #2, Fig. 2 (that is no
highest nonirritating dose as determined by the primary irritamore than 2 patches per animal; 4 concentrations require 8

tion evaluation. animals).
7.2 The criteria for the selection of the appropriate solvent
should include consideration of the following: 10. Induction of Sensitization
7.2.1 Solubility characteristics of the test substance, 10.1 Clip the left shoulder area of each animal in the

7.2.2 Compatibility of the test substance with the solvent, treatment group with a small animal clipper the day before

7.2.3 Stability of the test substance in the solvent, and  exposure.

7.2.4 Toxicity of the solvent. 10.2 Apply a closed patch containing 0.4 mL of the freshly

7.3 The preferred solvents include the following: prepared test substance or solution. The patch should be

7.3.1 Polar Solvents-water, aqueous ethanol (used for applied to the clipped surface of each animal as quickly as
either induction or challenge, but not both), acetone, methanopossible after the test substance has been placed on the patch.

7.3.2 Nonpolar Solvents-mineral oil, decane. 10.3 Place the animal in a restrainer and occlude the patch

7.4 For solids or powders, apply in a manner consistent wittwith occlusive wrap pulled taut around the trunk of the animal
the materials used and the anticipated human exposures. Useaid clipped to the restrainer.
sufficient amount of material to provide a uniform contact with  10.4 Six hours later, take the animal from the restrainer,
the skin. remove the occlusive wrap and the patches. Remove remaining

: . substance by a gentle rinse with warm water (35 to 42°C). Dry
8. Patch Site Selection the animals, and return them to their cages.

8.1 Select the placement of patches with the test substance10.5 Repeat the application procedure at the same site once
on the backs of the guinea pigs in accordance with they week for the next two weeks for a total of three 6-h exposures
anticipated test program. A suggested arrangement of patqkhe interval between induction exposures may vary from five
sites is presented in Fig. 1 for induction and challenge. See Figo nine days).

2 for primary irritation. 10.6 After the last induction exposure, leave the animals
untreated for approximately two weeks (12 to 16 days) before

9. Primary lIrritation Evaluation conducting the primary challenge.
9.1 The day before exposure, clip the entire back and both

sides of four previously unexposed animals. 11. Primary Challenge
9.2 For induction concentration screens, apply up to four 11.1 The day before exposure, clip the left posterior quad-
patches containing different concentrations of the test subrant of the side and back of each animal in the treatment group
stance in the same vehicle to each of the four animals in thand the previously untreated control animals.
following manner: 11.2 Apply patch(es) having 0.4 mL of the test substance or
9.2.1 Apply 0.4 mL of the freshly prepared test substance osolution at the maximum nonirritating concentration or 0.4 g of
solution to a bandageer 0.3 mL to chambef.Use the format a solid to a freshly clipped skin site that has not been exposed
for primary irritation studies given in Fig. 2 for the placement previously.
of the patches. 11.3 Place the animal in a restrainer and occlude the patch
9.2.2 Alternate the different concentrations of the test subwith occlusive wrap pulled taut around the trunk of the animal
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1: Induction 1: Induction 1: Induction 1: Induction
2: Primary Challenge 2: Primary Challenge 2: Primary Challenge 2: Primary Challenge
3: Rechallenge 3,4: Rechallenge 3-5: Rechallenge

1: Induction 1: Induction 1: Induction
2,3: Primary Challenge 2,3: Primary Challenge 2,3: Primary Challenge
4: Rechallenge 4,5: Rechallenge

1: Induction 1: Induction
2-4:Pricary Challenge 2-4: Frimary Challenge
5: Rechallenge

FIG. 1 Format for Sensitization Studies

n #2 #3 #4

One Test Site Two Test Sites Three Test Sites Four Test Sites
FIG. 2 Format for Primary Irritation Studies

and clipped to the restrainer. 12. Grading Patch Sites

11.4 Six hours later, take the animal from the restrainer, 12 1 A minimum 6 2 h after depilation, grade the test sites
remove the occlusive wrap and the patches. Remove remaining,  scale of zero to three (see 9.5). Record the grade for each
substance by a gentle rinse with warm water (35 to 42°C). Dnypnimal.
the animals, and return them to their cages. 12.2 Repeat the grading of all patch sites 24 h later. (These

11.5 Twenty-four to thirty hours after initiation of the gre called the “48-h grades).
primary challenge, depilate all animals with cream or lotion
hair removef Place the depilatory on the test sites and13- Rechallenge
surrounding areas and leave on far more than 30 min. 13.1 Seven to 15 days after challenge consider a rechallenge

11.6 Thoroughly wash off the depilatory with a stream ofof all test animals to confirm any reactions, to examine
warm, running water. Dry the animals with a towel, and returncomponents of the test mixture, or to look at dose response
them to their cages. characteristics.
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13.2 The concentration of all substances for the rechallenge 14.2 If several of the control animals display skin grades of
must be at their maximum nonirritating concentration. If thisone or greater, a rechallenge test or retest should be considered
concentration is not known for one or more test materialsusing a lower concentration of test material.
conduct a primary irritation test. If more than one material is to
be used for rechallenge, confirm irritation by patch testingi5. Report

materials together. h hould include h h d
13.3 Clip an area on the back of each animal that is 1>-1 The report should include how the study was con-

appropriate for the number of samples to be involved in th&lucted, the dates the st_udy was initiated and terminated, aljd
rechallenge (see Fig. 1 for possible patch arrangements) tfiB€ results of both the primary challenge and the rechallenge in
day before exposure. terms of incidence and severity of responses.

13.4 Apply the appropriate patches to the treatment animals 15.1.1 Incidence—The number of animals in each group
that are considered to be sensitized and to another group showing skin grades of one or greater at either 24 or 48 h
previously untreated control animals. Rotate patch sights (sedivided by the total number of animals tested in that group (for
9.2.2). example, 10/20). Results are recorded separately for each time

13.5 Continue the test as described in Sections11l and 1Reriod as well as the total for all time periods.

With regard to depilation, grade skin site at 24 and 44 h without 151 2 Severity—The sum of the test grades divided by the
depilation (that is through the fur). Sites are then depilated angha| number of animals tested in a given group determined for
scorg(_j again at 48 h. This _procedure is de;ugned tq MiNiMiZEqth 24 and 48 h (for example 0.8 to 0.7). Gradestofire
sensitization due to the depilatory agent which contains a weaky a1 1o 0.5 for calculation of severity indices. All average
sensitizer (sodium calcium thioglycollate). grades are to be rounded off to the nearest tenth of a unit.

14. Interpretation of Results

14.1 If skin grades of one or higher are obtained on two o
more of the test animals, provided skin grades of less than one 16.1 delayed contact hypersensitivity; erythema; guinea
are seen on control animals, the test substance is consideredpigs; hypersensitivity; induction; patches; primary challenge;
have induced skin sensitization. sensitization; skin

r16. Keywords
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