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FOREWORD

Reports for this Contract, DAMD17-81-C-1013, consist of three major final
reports and twelve supporting documents. The Contract title, MAMMALIAN TOXICO-
LOGY TESTING: PROBLEM DEFINITION STUDY, is the main title for all the reports.
Individual reports are subtitled and referenced with Life Systems, Inc. report
numbers as detailed below. Please note that the Life Systems report numbers in
tc.t refcrcnces are shortened. In the Defense Technical Information Center
(DTIC) data base the reports are identified by the complete report numbers
(i.e., LSI-TR-477-XXX) and complete numbers must be used for retrieval.

Life Systems, Inc.
Report Subtitle Report Number

Final Reports--

Part 1. Comparative Analysis Report LSI-TR-477-2
Part 2. Facility Installation Report LSI-TR-477-3
Part 3. Impact of Future Changes Report LSI-TR-477-4

Supporting Documents--

Technology Changes Impact on Testing LSI-TR-477-14
Requirements

Quality Assurance Plan LSI-TR-477-17A
Capability Modules LSI-TR-477-19B
Technical Plan LSI-TR-477-20A
Equipment Plan LSI-TR-477-21A
Personnel Plan LSI-TR-477-23A
Inhalation Chambers and Supporting LSI-TR-477-26A
Equipment Survey

Equipment List for Modules LSI-TR-477-28B
AMTR Protocol/Pricing Report LSI-TR-477-29A
Global Army Toxicology Requirements LSI-TR-477-31A
Comparison Toxicology Test Costs LSI-TR-477-36A
Annual Testing Capacity LSI-TR-477-38A
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Pricing information is provided for the 19 different tests identified as being
needed to satisfy the Army's requirements for applied mammalian toxicology
research/testing. The prices were based on standardized protocols.

The pricing information was obtained from recent literature references. The
specific tents were identified as those required by the Army.
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INTRODUCTION

*A program was undertaken to study and define the Army's requirements for
Applied Mammalian Toxicology Research (AMTR) and methods for meeting the
requirement. Inherent in the latter is consideration of the types of toxicology
testing to be performed, the numbers of tests required and the pricing of this
testing.

Scope of Document

This document was conceived and prepared to accumulate, under one cover, all
of the standardized Protocols that could be used for the testing projected for
the Army's AMTR Program. Also, included is information on the pricing (in
current year dollars) of these tests.

Objective

The objective of this document is to assemble the protocols and pricing data
used for AMTR testing. This document will permit recalculations of price as a
function of changes in a protocol or selection of a different protocol.
Pricing information was obtained wherever possible by using a standardized
pricing procedure, built on basic cost elements (direct labor, overhead, other
direct costs, general and administrative costs and profit). Utilizing this
cost element approach a cost comparison between various performance alterna-
tives can be made more easily and accurately by determining the cost differences
for specific cost elements. Likewise, the cost element approach provides a
record of how the costs were calculated.

PROTOCOLS

Provided in Appendix 1 are the standard protocols used for the pricing of AMTR
tests. These protocols were published in the Federal Register and set out the
test standards for toxic substances and pesticides. They are also considered
as representative of the testing protocol that would be used if the same type
tests were done on other substances. There are standard protocols for 19 of
the potential Army AMTR tests. Standard protocols are not available for the
remaining tests of potential interest to the Army.

PRICING INFOR11ATION SOURCES

The pricing information sources listed in priority order used were:

1. Enviro Control, Inc. 1980. Cost analysis methodology and protocol
estimates, TSCA health standards and FIFRA guidelines. Draft report.
Rockville, MD: Enviro Control, Inc., U.S. Environmental Protection
Agency.

2. Fribush S., Langer G., ICF, Inc. 1980. Profile of the chemical
safety testing industry: an assessment of pesticide testing capacity.
Final report. Washington, DC: ICF, Inc., U.S. Environmental Protec-
tion Agency contract no. WA78-B247.

3. Calculations by Life Systems, Inc.

3
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Pricing information was available from Reference 1, for 16 tests and from
Reference 2 for two tests. Price estimates were calculated by Life Systems,
Inc. for all remaining tests.

PRICING DATA

Table 1 provides a summary of the pricing data for each toxicology test pro-
jected for the Army's AMTR Program.

CONCLUSIONS

This document provides the pricing data for the types of testing anticipated
to be required by the Army's AMTR program and ties the pricing to standardized
protocols wherever one is available. This approach allows for comparisons of
costs between various performance alternatives and uses a standardized pricing
approach that can be updated or recalculated, as protocols change or different
protocols are selected for use by the Army.

4
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PROTOCOL

Test No. 1: Acute Oral Toxicity Study (772.112-21), Rodent(a)

4 772.112-21 Acute oral toxicity study. (5) Dosing. All animals must be dosed (1) Tabulation of response data by sex
(a) Study design. (1) Species. Testing by gavage. All anim~als must receive the and dose level (i.e.. number of animals

must be performed with the laboratory same concentration of dosing solution. dying per number of animals showing
raL They should also receive about the same signs of toxicity per number of animals

(2) Sex and age. Young adult male and volume of dosing solution, which should exposed):
female animals must be used. not exceed 4-5 nl per apimaL (2) Time of death after dosing.

(3) Number of animals and selection (6) Durrtion of test. The animals must (3) LD,. for each sex for each test
of dose levels. (i) A trial test is be observed for at least 14 days after substance calculated at the end of the
recommended for the purpose of dosing. or until all signs of reversible observation period (with method of
establishing a dosing regimen which toxicity subside. whichever occurs later. calculation specified):
must include one dose level higher than (b) Study Conduct. (1) Fasting. Food (4) 95 percent confidence interval for
the expected LD,. If data based on shall be withheld from the animals the the LD,.: and
testing with at least 5 animals per sex night prior to dosing. (5) Dose-response curve and slope.
are submitted showing that no toxicity (2) Observation. The animals must be
is evident at 5g/kg. no further testing at observed frequently during the day of
other dose levels is necessary. If dosing and checked at least every 12
mortality is produced. the requirements hours throughout the test period. The
of paragraph (a)(3)(ii) of this section following must be recorded: Nature.
must apply. onset. severity, and duration of all gross
([i) Enough animals per dose level and or visible toxic or pharmacological

sufficient dose levels spaced effects. e.g.. abnormal or unusuaJ
appropriately must be used to produce cardiovascular. respiratory, excretory.
test groups with mortality rates between behavioral. or other activity, as well as
10 percent and 90 percent and to permit signs indicating an adverse effect on the
the calculation of the LD.. for males and central nervous system (paralysis. lack
females with a 95 percent confidence of coordination. staggering): pupillary
interval of 20 percent or less. At least 3 reaction: and time of death. The weight
dose levels of the test substance. in of each animal must be determined at
addition to controls (if any). must be least semi-weekly (3-4 day intervals)
tested. Though the group sizes may vary throughout the test period, and at death.
for each dose level. each group must (31 Sacrifice and necropsy. All test
contain equal numbers of male and animals living at the termination of the
female animals, observation period must be sacrificed.

(4) Ccntrol animals. (i A concurrent All test animals, whether dying by
vehicle control group is recommended if sacrifice or during the test must be
the vehicle or diluent used in subjected to a complete gross necropsy
administering the test substance would following their death. ;n accordance
be expected to elicit any important with J 77:.100-I(b)(7J. Subpart A. All
acute toxicologic response. or it there abnormalities must be recorded..
are insufficient data on the acute effects (c) Data reporting and evaluation. In
of the vehicle. addition to the information required by
(ii) A concurrent untreated control I 77.100-2(b)(8. Subpart A. the test

group is not required. report must include the following
information:

(a) Test No. 1 uses rodent as the animal, price is based on rat.

8
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Test No. 2: Subchronic Oral Toxicity Study (772.112-31), Rodent(a)

*772.112-31 Subchronlc oral dosing
studies.

(a) Study Design. (I) Species. Testing Is) L'urution oj testing. (:j in studies jbj Study Conduct. Ii) Obsenotjon or

must be performed in at least two with rodents, the substance being tested onimols. All toxicological and

mammalian species, prefeiably the same must be administered for at least 90 pharnacological signs sha't.be recorded

species and strain for which chronic days. daily. in&uding their time -. onset.

studies are anticipated. Once species (ii) In studies with nonrodents. the intensity, and duration. Such signs

must be a generally recognized strain of substance being tested must be include but are not limited to: Mortality:

laboratory rat. The second species may administered daily for at least 6 months and cardiovascuAar. respiratory.

be a nonrodent. The nonrodent species - (8) Number of dose levels and dose excretory. behavioral. and central

should usually be the dog. Selectipn of a selection. (i) At least three dose level ne'ous system (paralysis. ataxia. and

nonrodent species other than the dog groups (in addition to the control p,'pillary reaz, on) effects. Observations

will require full and adequate groups] must be tested. must be made by an appropriately
justification which should consider such (ii) The highest dosage level must trained observer. Food consumption
factors as the comparative metabolism result in toxicological o must be measured weekly dunng the

of the chemical and species sensitivity pharmacological effects, but not cause test. and the animals must be weighed at

to the toxic effects of the test substance. more than 0 percent fataei This least weekly. The animals must be
as evidenced by the results of other oul b observed as specified in Subpart A.
studies, level should be higher than tlhat I ;-,2.100-2(b)(6)(ii). A complete

(Z) Sex and age. Equal numbers of expected for human exposure. ophthalmalogical examination must be

males and females of each species and (iii) The lowest dosage level must be conducled by a veterinarian on all

strain tested must be used. The tester one which does not induce any evidence nonrodents at the termination of the

must begin to dose as soon as possible of toxicity, study.

after weaning and environmental . (7) Route o fodministrotion. The tea' (2) Clinical laboratory testing. The

acclimatization but no later than six substance must be administered in the following determinations must be made

weeks of age for rodents and at 4-6 animal's diet. Oral intubatiun may be at the time indicated below for each

months of age for dogs. allowed if the physical characteristics of qype of testing. For rodents. these

Control.group. A concurrent the test substance so dictate. The deterr-nations must be made on at least
(3) chgroup . T rou p cosen method must be used for all 20 animals of each sex in each group.

must be an untreated control group or. if levels. If the test substance is For nonrode-rts. these de.er-ninations

a vehicle is used in administering the administered by oral intubation. the must be made on all animals in each

test substance. a vehicle control group. amount of test substance must be group. Depending on the techniques

If the toxic properties of the vehicle are adjusted weekly or biweekly to used. it may be necessary to sacrificeIf he oxi prperiesof he ehile re maintain a constant dose level in mg/kg aiast aeth qie mia

not known or cannot be made available. (body weight If the test substance is animals to make the oequired clinical

both untreated and vehicle control abdyignite if the test sutaer is determinations. In case of said sacrifici.
both are required. administered in the diet, either a additional animals must be added to thegrouJpsarreued constant concentration (ppm) or a study as provided by paragraph (a)(4) of

(4) .Numberofanimals. Each test constant dose level in mg/kg (body this section.

group and concurrent control group must weight) must be used. The selection of tis seto.

contain at least Z animals of each sex dasage units of admuinistration in the d Hematoogy. Hematology

in studies with rats and at least a of diet must be consistent with that for

each sex in studies with nonrodents. chronic feeding studibs (Section 7.13- follows: For non"rodents shortly before

This number must be increased by the 3 Subpart D). the beginning of dosing. at least every 50
number if any. schedued to be days thereafter, and at the termination

sacrificed before completion of the of ihe testng period: and for rodents.

study, such as. for example. rats on shortly before the beginning of dosing.
which hematology and blood chemistry
determinations are made before and
during the study,

(a) Test No. 2 uses rodent as the animal, price based on rat.

9



at an intermediate time. and at the specific gravity or osmolarity. pH. intestines, adrenals, pancreas, liver, gall
termination of the testing period. The protein. glucose. ketones. bilLrubin. and bladder, kidneys, urinary bladder, aorta.
following hematology determinations urobilinogen. as well as microscopic testes, prostate, ovaries, corpus and
must be made: Hematocrit. hemoglobin, examination of formed elements. Results cervix uteri. spleen. a representative
erythrocyte count, total and diffelrential of these determinations must be lymph node. bone (w;th marrow),
leukocyte counts, platelet count, and. if expressed in quantitative terms by skeletal muscle, skin. sciatic nerve, and
sips of anemia are present, reticulocyte appropriate grading scales. . mammary gland. Sites from which bone
count. (v) Additional tests. Depending on the and lymph nodes are taken must be

(i) Blood chemistry. Blood cnemistry known or suspected properties of the indicated.
determinations must be performed as test substance. such other (ii) Rodents. The following organs
follows. Far nonrodents. shortly before determinations as may be necessary for and tissues of each test animal must be
the beginaing of dosing, at least every 30 -4equa~e uxiciuwiial avaliatiun must subjected to microscopic study:
days thereafter. and at the termination be performed. (A) All animals in control and high
of the testing period: and for rodents. (3) Handling of moribund and dead dose groups. All gross lesions, brain (at
shortly before the beginning of dosing, animals. (i) Moribund animals, least 3 levels), eye. pituitary, salivary
at an intermediate time. and at the Moribund animals must be sacrificed to gland, heart, thymus, thyroid (with
termination of the study. Nonrodents lessen the likelihood of unobserved parathyroid). lungs with mainstem
must be fasted for I day prior to death and subsequent autolysis or bronchi, trachea, esophagus, stomach.
obtaining blood samples. The following cannibalism. I small and large intestines, adrenals.
determinations must be made: Calcium, (ii) Tissue loss and dead animals. pancreas. liver. kidneys, urinary
potassium. serum lactic dehydrogenase. Requirements concerning tissue loss and bladder, testes, prostate. ovaries, corpus
serum glutamic pyruvic transaminase, the handling of dead animals are and cervix uteri, spleen. bone (with
serum glutamic oxaloacetic specified in Subpart A, J 77Z.100-Z(b] (6) marrow), and skeletal muscle. Section of
transaminase. glucose, blood urea and (7). respectively, bone (with marrow, when present)
nitrogen. direct and total bilirubin. (41 Gross necropsy. (i) The standards should be taken from sternebrae,
serum alkaline phosphatase. total set for necropsy procedures in vertebrae. or the tibin-femoral joint (the
cholesterol, albumin, globulin. total J 772.100-2(b)(7). Subpart A. must apply. last will also include attached muscle).
protein. and such other determinations (ii) All test animals in the study must (B)AJI animals in intermediate and
as may be necessary for adequate be subjected to gross necropsy, which low dosage groups. Liver. kidney, heart,
toxicological evaluation. The following must include examination of the any gross lesion, and any target organ
determinations may also be useful: external surface. all orifices: the cranial either at the high dose or from
Chloride. uric acid, blood creatinine, cavity, carcass: the external and cut laboratory tests or clinical observation
and gamma-glutamyl transpeptidase. surfaces of the brain and spinal cord: at any treatment level

(iii) Cholinesterase inhibition tests. if the thoracic, abdominal and pelvic (iv) Tissue and slide preparation and
the test substance contains a carbamate. cavities and their viscera: and the retention.
an organophosphate. or any chemical cervical tissues and organs. (A) The standards set forth in
that produces acetyl cholinesterase (iii) In addition, the following organs I 77..100-2(b)(7)(ii). Subpart A apply.
inhibition. the enzyme activity for must be weighed: Liver. kidneys, heart.
plasma and red blood cell must be gonads. and brain. Also. for nonrodents, (B) Tissue samples, tissue blocks, and

monitored shortly before the beginning thyroid (with parathyroid), adrenals, microscopic slides must be preserved

of dosing, at least twice during the and pituitary must be weighed. Prior to and held in accordance with I 772,11-

study, and at the end of the study, and being weighed. organs must be carefully (j), Subpart B.

the enzyme artivity for brain must be dissected and properly trimmed to (v} Exominer. The standards set forth
monitored at the termination of the remove fat and other contiguous tissue in I 772.100-2(b](I)(i). Subpart A apply,
study. In addition. when nonrodents are in &.uniform manner. They must be (vi) Records. The hjstopathology
used. monitoring of the enzyme activity weighed as soon as possible after findings must be recorded and reported
must be performed twice before the dissection to avoid drying. as required by paragraph (c)(4J of this
beginning of dosing. Additionally. serial (iv) The gross necropsy findings must section. -

determinations may be useful to provide be recorded and reported in accordance (c) Data reporting and evaluation. In
data on time-course of development of with paragraph (s)(3) of this section. addition to the general reporting
inhibition, extent of inhibition. and (v) Tissue samples must be preserved requirements of I 777.100-2(b)(8).
recovery from inhibition (e.g.. after and held in accordance with I 772.110- Subpart A. a subchronic oral dosing
removal from treated diet): the 1a, Subpart B. study test report must contain the
undertaking of such determinations (5) Histopothology examination. (i) following information, presented in the
should not. however, result in over. Ceneral. A histopathologyixamination format specified (unless adequate
stress of the test animals. shall be performd on the organs and justification is supplied to present these

(iv) Urinalysis. Urinalysis must be tissues of all animals in accordance with data in another form):
performed as follows: for rodents, at this paragraph. (1) Animal records and clinical
least once (at an intermediate time) (ii) Nonrodents. The following organs laboratory data. The following
during the testing period. and again at and tissues, when present, of each test information must be arranged by test
the termination of the testing period: animal must be subjected to microscopic group (dose level and sex). All means
and for nonrodents. shortly before the study: all gross lesions, brain (at least 3 must be accompanied by standard
beginning of dosing. every 60 days levels from the rorebrain, midbrain, and deviation.
thereafter. and at the termination of the hindbrain). ,tpinal cord (at least 2 (i) Significant time periods. for
test. .onrodents must be fasted I day levels). eye. pituitary, salivary gland. individual animals. In tabular form. ddia
prior to collection of urine samples. heart. thymus. thyroid with parathyroid. must be provided showing. for each
Each animal must be evaluated lungs with mainstern bronchi, trachea. an:mal:
individually. The urnalysis must include esophagus. stomach, small and large (A) Its ident;fication number,

10



(vii) Weekly survival and sacrifice (i) Descriptions of lesions. for each
(8) Whether it died by sacrifice, and If data. In tabular form. data must be animal. Data must be submitted in any

so. whether it was moribund before provided showinr the number of appropriate form showing:
sacrifice: animals in each group which remained (A) For each animal, its identification

(C) Its age at the beginning of the alive at the end of each 7-day interval, number, and a complete description and
study. the number of animals in each group diagnosis of every lesion in the animal.

(D) The week of the test when that were sacrificed or otherwise died Nonneoplastic lesions which are
sacrifice occurred or the animal's death during each 7-day interval, and the observed frequently or which are
was noted. and number that died by sacrifice and were common in both treated and control

(E) Its age at death. moribund before sacrifice, animals should be graded. [Desciptions
(ii) Variation from requirements. for (viii) Clinical laboratory test protocol. of neoplasms may also include grading.)

individual animals. In tabular form. data (A) The rationale for timing of the A commonly used scale such as =. 1. -,
must be provided showing. for each clinical laboratory tests. if different from 3. and 4. for degrees ranging from very
animal that was not subjected to gross the standards set forth in paragraph (d) slight to extreme can be used. but other
necropsy and histopathology of #.!s sectrc. ard scales are acceptable. It known. the
examination in accordance with MDl The method and ratio.nale for description and diagnosis should
requirements of this section: selecting animals for the clinical identify any lesion which caused the

(A) Its identification number laboratory tests, animal +o be moribund or to die. The
(B) The manner of variation: and (ix) Clinical laboratory testing. for description and diagnosis must include
(C) The reasons for failure to comply each animaL In any appropriate form. the time of appearance (if any) for each

with the requirements of this section, data must be submitted showing. for lesion. Abnormalities observed

(iii) Toxic. pharmacologic, and each animal: repeatedly need to be described only

behavioral effects for Individual (A) Its identification number:, and once. and may subsequently be supplied

animals. In tabular form. data must be (1) The results of any hematological. by reference. with any individual

provided showing. for each anima" blood chemistry. cholinesterase variations noted as necessary.

(A) Its identification number, inhibition. urinalysis, and other clinical (B) For each animal. a table or
(B) The date of observation of each laboratory tests performed. paragraph listing the tissues found to be

sign of toxicity. pharmacological effect. (x) Clinical laboratory testing, for normal.

or behavioral abnormality: and each test grup. In any appropriate form. (C) If a grading system is used. a

(C) A description of the toxic sip. data must be submitted showing. for description of the system.

pharmacological effect. or behavioral each test group (dose level and sex). the (ii) Counts and incidence of lesiars.

abnormality. If such a response occurs average of the results of each by test groups. Data must be submited

repeatedly. it need be descnbed only hematologic. blood chemical, in tabular form showing. for each test

once and may thereafter be described cholinesterase inhibition, urinalysis. and group:
by reference, with any variations noted other clinical laboratory test performed. (A) The number of animals at the start

as appropriate. (2) ,,oss necropsy. For all means in of the test. and the number of animals in

(iv) Toxic. pharmacologic, and the data required in this subparagraph. which any lesion was found:
behavioral effects for test animals. In the standard deviation must be stated. (B) The number of animals affected by

tabular form. data must be provided The following test information, arranged each different type of lesion, the average

showin& for each test group (dose level by test groups (dose level and sex). must grade of each type of lesion, the number

and sexr. be supplied in tabular form: of animals examined for each type of

(A) A list of each sign of toxicity. (i) Data showing the identification lesion. and the percentage of those
pharmacolosical effect, or behavioral number of any animal in which any animals examined which were affected

abnormali affecting any animal in the ross abnormality or gross lesion was by each type of lesion: andtest aeim . noted. and containing. for each such (C) The number of each different type

(B) For each sign. effect, or animal a description of each gross of lesion.

abnormality. tLe number of animals abnormality (including measurements). (ifi) Incidence of tumors. If a tumor is

affected: and the date (if known)-when it was first observed in any animal, the report must

C) For each sign.. effect o observed. Gross abnormalities observed include a complete description and

abnormality, the median time from the repeatedly need by described only once diagnosis of each tumor as required in
beganninn of the study to the firs and may thereafter be described by I 772.213-1(k)(2)[i)(D). Subpart D.

observation of such response. and reference, with any variations noted, as (4) Evoluodion of data. An evaluation
(D) The median ao at death of necessary, of the test results (including their

animals not sacrificed. (ito Data showing the number of statistical analysis). based on clinical
(v) Food and body weight data, E animalsln which any type of gross findings, gross necropsy findings, and

individual animals. In tabular form. data abnormality was observed. histopatholon- results, must be made

must be provided showing. for each (iii) Data showing, for each animal- Its and supplied. This submission must
identification number, weights of the include an evaluation of the

(A) inumbe organs listed under paragraph (b)(4) of r"L.iionship. if any, between the
at this section. and corresponding organ. animals' exposure to the test substance

(B) Measured food consumption of to-body weight ratios. and the incidence and severity of all
weekly intervals throughout the test (iv) Data showing the mean weights of abnormalities, including behavioral and
period: and each type of organ listed under clinical abnormalities, gross and

theBod est meaurid parakrap bhistopathologic lesions, organ weight
throughout t period paragraph (b)(4) of this sectenh and changes. effects on mortality, and any

(vi) Food and body weight data. mean organ-to-body weight rutios. other toxic effects. The evaluation must
means. In tabular and graphic form, data (3) Histooathology data. The following also include dose-response curves for
must be provided showing. for each test information must be arranged by test any toxic or pharmacologic effect which
group (dose level and sex): group (dose level and sex). All means appear to be compound-related for the

must beraccompanied by standard various groups. and a descnption of

(A) Mean measured food consumption deviation. The number of data units on statistical methods.
at weekly intervals throughout the test which a calculation is based must be
period: and reported for sli percentages and means.

(B) Mean body weight measured
weekly dunrin the test period.
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PROTOCOL

Test No. 3: Chronic Oral Toxicity Study (772.113-3), Rodent(a)

3 772.313-3 Non-oncogenc chronic laboratory dog and rat are selected. EPA (8) Duration of treatment and
effects test standards. must approve the number of animals per dbservaotin periods. The tester must

(a) Study e-s. (1) Species and group. administer the test substance to rate for
strains. (i) 7he tester mut use at least (5) Controlgroops. A tester must use a at least 30 months. Ln studies with
two mammaslian species: one. a matched contol Smup which is identical nonrodents. the tester must test for at
labora4ory rat and the second, a in every respect to the exposed groups least 2 years unless the Agency
nonrodeant. The Agency recommends the except for exposure to the test authorizes specific exceptions.
dog as the nonrodent species. The tester substance. (9) Dose levels and dose selection. (}
may ubtil other suitable nonrodent Note .-l a vehicle ii ad-mistred in the The tester must select doses to permt
species approved by EPA. matched control group and if its toxic analysis of dose-response relationships

Not.-Selecion of he most appropriate properties am not known. the tester may. at and the "no observable effect !evel"
no.uode species should be predicated upon hils/ber discetion, uea nqative or (NOEL).

Orch as s bolsm untreated conta group. (A) A miniaum of three dose levels
phaokinetis. samitivity or Not (U),-The EA amy ru a Posive (in addition to controls) in each sex of
a'pnorupn ...a other aooderstins Control Group for particular chemicals whn each species must be used.
pertinent to the study. the Sensitivity of the test animal to the (B) The highest dose level must
(ulJ The sponsor or tester must select cbemicaJ class to which the test substance demonstrate toxicologic effects.

the specific strains and/or stocks of test baloap cannot be documented. 'en used. Mortality in rat groups must not exceedthe positive control stoup should serve as anantimals to be used. Test anmals must internal quality control to ascertain whether 50 percent before IS months. Mortalit
be from established strains and/or the tws anmals are sensithre to or respond in
stocks. As part of the study plan a predictable mamer to known toxic sagmt in nonrodent groups must be kept to a
submission, the sponsor must present and whether the tea strain or species reacts minimum but signiricant toxicologic
the rationale for selection of the specific similarly to smother strain or species when effect mast also be demonstrated in the
test animals along with historical data exposed to the same known standard species.
on their lifespans and disease type and to@dcafL (C] The lowest dose level must be
incidences. () RouAte(s] of administration. To the selected to produce no observable

(2) Sex. The tester must use equal extant possible. route(s) of . evidance of toxicity other than tumors
numbers of males and females at each administraton should be comparable to (NOEL).
dose leveL the expected or known routes of human (D) The sponsor or taster may add

(3) Age ot start of test. The tester must exposure. Test rules in Part 77"1 'i additional dose levels at his/her own
begin to dose as soon as possible after specify the mute(s) to be employed for a discration. If other dose levels am
weaving and environmental particular chemical. For inhalation and tested, the sponsor must submit the data
acclimatization. but no later than six dermal studies. Part 771 win also speif from say such discretionary levels to the
weeks of age for rodents and at ten the specific conditions for administering Agency along with that of the required
weeks of age for dogs. For nonrodent the test substance. levels.
species. other than the dog, the Agency (7) Fequency of ccposure. The tester (u) The tester must conduct a
must approve the age of initial exposure. must administer test substance and preliminary toxicology study of at least
(4) Croup size. Each "test group" of vehicle, if any, by the same route and at go days to select the chronic dose levels

rodents must contain at least SO animals the same frequency for the duration of which meet the requirements of this
(plus at least 8 additional for clinical the study. For savage. the test substance section. A preliminary toxicology study
laboratory testing). If the nonrodent must be administered daily: for feeding, of at least go days that has been
species is the dog. then each group must ad libitum. for inhalation exposure. a completed previously may be submitted
contain at ieast six animals. The tester minimum of S days per week. a hours for this prpose.
must assign animals to individual test per day. and for dermal exposure. as (ih' The sponsor must submit the
groups by a specified randomization specifed in the applicable test rule. For rationale for dose selection including
procedure. When the study plan calls for gavage. the tester must conduct te supporting data from preliminary
interim kill. the tester must increase the dosing at approximately the same time toxicity studies as a part of the study
number of animals in each group at the each day. plan submissi o.
start of the study by the number
scheduled to be kiUed before completion
of the study. if species other then the

(a) Test No. 3 uses rodent as the animal, price is based on rat.
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(b) Study conduct (1) Clinical termination: hematocrit. hemoglobin. for liver function: electrocardiogram.
p ocedures. A veterinarian. as specified erythrocyte count., total and differential blood pressure. and exercise recovery
in i 77L113-1(e)(2). must ascertain and leukocyte counts, platelet count. and for cardiovascular function. The tester
be responsible far the health status and prothrombin and clotting times. If must perform these evaluations at the
care of &a test animals during the study. bematologic evidence of anemia is beginning (nonrodent only) and at least
A technical employm as specified ii present. reticulocyte counts must be every 3. 6. 1. 1.8 24 months and at study
f 772.113-1(e03)(Ji). must be responsible performed within one week of the termination.
for the daily observations and care of determination. (E Residue analysis. The tester must
the test anilsa [) Blood chemist.. The tester must measure levels of test substanr, ma c

(I) Observation of animals. (A) Each conduct the following quantitative blood metabolites or other biologically
test animal must be identfied by a chemistry determinations at least at 3. 6. significant metabolites at 3. 6.1. I , and
specific identification number. The 22. 18, 24 months and at study 24 months : 1 month and at the
tester must account for all animals at termination: calcium., sodium. termination of the study. Tissues from
the end of the study. The tester must potassium. chloride, serum lactic the predesignated animals analyzed
establish and adhere to standard dehydrogenase. serum glutamic pyruvic should include all target tissues from
operating procedures for housing. transaminase. creatinine kinase, serum prechronic toxicology studies and those
feeding, handling, and care of test glutamic oxaloacetic transaminase. suggested by pharmaco-kinetic studies.
animals as specified in I 772,110-1. To glucose. blood urea nitrogen;-creatinine. These analyses must include at least
further assure mnim-l loss of animals direct and total bilirubin. cholinesterase, plasma. 24-bouiurine. feces and, at time
due to mrnibalism or autolysis of total cholesterol. triglycerides, serum of death or scheduled killing. liver and
tissue, technical employees, as specified alkaline phosphatase, albumin, globulin, kidney.
above, must observe the test animals at and total protein, In addition to these (iWl) Interim kW'E The tester may kill
least every 12 hours throughout. the test tests, the tester may conduct other predesignated animals (other than those
period. EPA may consider a study to be quantitative blood chemistry predesignated for hematological tests in
unacceptable for purposes of satisfring determinations at his/her discretion, paragraph (bJ(1)(ii)(A) of this section at
a test rule requirement if losses in any such as uric acid. gammaglutamyl any time during the study, provided that
test group exceed 5 percent. transpeptidase, and ornithine be/she increases the number of animals

(B) Technical employees must conduct carbamoyltransferase. started in the study at least by the
routine clinical examinations on all test (C) Urinalysis.-The tester must number scheduled or anticipated to be
animals. Clinical examination must conduct the following quantitative killed before the end of the study.
includm weilying of each animaly at determinations at least at 3. 6, 12 16 24 (iv) Killing of test animals. Animals
approximately the same time of day. at months and at study termination: which appear during the study as
least once a week during the first 13 specific gravity or osmolarity. pH. moribund, injured, or weak. and not
weeks and every two weeks thereafter protein, glucose. ketones. bilirubin. and expected to survive ta the next
and observing al animals in relation to urobilinogen, as well as microscopic observation. must be killed to preclude
food and water consumption morbidity examination and inalysis of formed the loss of tissues from cannibalism
mortalty and causes thereof. t" of elements. Each animal's urine must be and/or autolysis. Animals surviving to
animals for whatever reason, signs of evaluated individually, the termination of the study must also
toxicity. pharmacologic effects, and be killed. A technical employee must
behavioral changes. The observer must Note.-AdditionaJ Tests. Based on results obtain blood samples for hematologic

of concurrent or previous studies on the test determinations from each animal
record all data in detail at the time of substance. its metabolic or degradation immediately before it is kiled or as it is
observation. products. the tester should conduct such killed. The method used for killing must

(ii) Clinical laboratory testing. The other determinations as may be necessary for be humane and the same throughout the
tester must conduct the following adequate toxicological evaluatio, study. The tester must select a m thodquantitativestedetertineetions otha
quantitative determinaitionnal (D) Function tests, (.) The tester must of killing which will not produce
predesignated rats in each test group determine the functional capacity of the interfering pathologic lesions.
r denrenal, hepatic pulmonary. and (2) Pdthologyprocedures. A Board-

For nonrodents. all animals in each test Certale oratc poard-lnarbl pahoonst
group must be utilized. In addition to the cardiovascular systems. Certified or Board-Elible pathoioost.

tests listed below, if any interim clinical Note.-Additional determinations must as specified in I 72.113-i(e)(1)(i). must
observations suggest that other tests are place major emphasis on organ ot system be responsible for the planning and
necessary to assess the health status of function tests. Selection of the appropriate conduct of all pathology procedures and
test animals, the appropriate tests must tests must be based upon the findings in the histopathology examination. as well as
be conducted. subchrunic studies or observations made for the final interpretation of all

Note.-Piedesignated means that the during the course of present study, pathology data. Other doctorate
animal has been selected to undergo these (2) Additional quantitative pathologists. as specified in 1 77.113-
tests by a ap-ified randomization procedure determinations may include, but not 1(e)(1)(ii). are also acceptable for
prior to initiation of the study. necessarily be limited to the following. conducting procedures in their

water dilution and water concentraton disciplines of specialization, under the
(A) Hematology. The tester must tests for renal function: total lung direct supervision of a Board-Certified

conduct the following quantitative capacity, functional residual capacity, or Board.Eligible pathologist as
hematologic determinations at least at 3. and residual volume for pulmonary specified in I 772.113-1(e)(1)(i).
6. 1-2 1M. 24 months and at study function: bromsulphalein excretion test
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Noa.-Direct supervision means that the tissue(s). Sections from the following allow for the largest surface areas
supervisor is immediately available for tissues from an test animals regardless possible for subsequent microscopic
consultation, as necessary. This consultation of their time of death must be popety examination. Hollow organs must be
may be done in person or by telephona, preserved for routine microscopic trimmed to allow for a cross section

(i) Cross necropsy. (A] Qualified examinatiom mount from mucosa to serOs,, Lymph
pathologists, as specified 1 772.113- (Al All gross lesions (with a margin of nodes must be bisected through the
1(e)(1). must perform or personaaliy normal tissueh bils. if possible.
supervise the necropsies. Other M Brain (minimum of one section (B) Slide preparation. A technical
apprupriitely tiained tech i-a en,'h 'r'm #he forebrain. ,,,dbrain. and employee must cut tissues routinely ai is
employees, as specified in 1 772-.113- hindbrain): thickness of three to six micra (3 to 6 j,].
l(e)(3)(i) may assist n the neCopsy. (C) Spia cord (minimum of one in no case exceeding 10 P. Al tissues

Notts:..prsonal supervision means that the s eion must be stained routinely with
supervisor is i mediately available for lumbar regions); hematoxylin and eoain (HS&E. EPA
onsultation at the sitse. () Eyes and contiguous Harderian encourages the use of special stains

Smandsa appropriate td the specific neoplasm.
(B Animals must be nebopsied as (E) Pituitary gland: lesion, or tissue. Multiple sections (step

soon as possible after death but no later (F) ,4or salivar glands. thymus. cuts) must be made an each tissue or
than 16 hours after death. If necropsy thyroid ivth parathyroid. mammary organ that contains gross evidence of a
cannot be performed immediately after Slands. Zymbal's gland (if present); neoplasm or lesion and on each tissue or
the animal is killed or found dead. a (C) Oral mucous membrane (including organ in which a metastasis may be
technical employee must immediately random sections from tongue. buccaL aniticipated. The tester must identify all
refigerate (but not freeze) the animal at and alveolar mucosa. pharynx. and blocks and microscopic slides by
temperatures low enough to minimize- nasopharynx): reference to the animal's specific
tissue autolysis (4-' C). Animals found (H)- Heart and aorta (three sections identification number and must preserve
dead upon routine clinical examination from different locations): and hold them in accordance with
must be necropsied as soon as possible (I) Trachea: lungs. with the mainstera I 772.IO-10(2).
to salvage usable tissues. bronch . (tv) Microscopic examination a.d

(C) The gross necropsy must include (J) Esophagus, stomach, small v uiop (A) Qualied pathologists as
an initial physical examination of the intestines and large intestine (cecum described in I 772.113-1(e)(1). must
external surfaces and'all orifices colon. and rectumS: perform the microscopic examination
followed by an internal examination of (K) Adrenal glands. pancreas. liver and evaluation with subsequent
tissues and organs in situ. The (minimum of two lobes). gal bladder (1i diagnosis. The same pathologist must
examination must include the following. present). spleen: examine and evaluate all microscopic
external and internal portions of all (L) Kidneys. urinary bladder slides from all-test animals of a given
hollow organs; cranial cavity and (NO Representative lymph nodes species.
external surfaces of the brain and spinal (including those draining any neoplasm (B) Microscopic examination mu3t be
cord; nasal cavity and paranasal and those with gross changes): performed on all appropriate tissues
sinuses; neck with its associated organs (N) Bone incuding marrow, from the described in paragraphs (b)}:)(ii).
and tissues; thoracic. abdominal and sternum vertebra and/or tibiofemoral (b)(2)(v), and (b)(2)(vi) of this section.
pelvic cavities with their associated joint The pathologist must record, document.
organs and tissues; and the muscular/ (01 Skin (sections from similar sites of and report all microscopic .indings
skeletal carcass The urinary bladder all animals): including all abnormalitie. lesions.
and lungs must be inflated with a proper . (P) Skeletal muscle: neoplasms metastatic tumors and ei r

fixative to aHow for better gross (Q) For males: testes, prostate. ada anatomic location in accmdance with
examination and preservation, other accessory sex organs: I 772.113-1(k)(2).
(D) The weights of the heart, liver. (R) For females: vagina, corpus and (v) Additional Examinations. All

kidneys. testes, spleen. lung, brain, and cervix uteri, ovaries, and fallopian adverse health effec.s observed during
adrenals must be recorded after careful tubes. the course of the study must bedissection and trimming. In addition. the (iii) Preparation of tissue for examined. ofen ther is ciica

thyroid (with parathyroids) and pituitary microscopic examination. A pathologist evidence of specific toxicologic or
must be weighed for each nonrodent. or a technical employee, as specified in pharmacologic effects related to specific
The person responsible for the goss I 772.123-1(e)(3)(i), mus. t prepare all target organs, the necropsy and
necropsy must record all gross specimens for microscopic examination, microscopic examinations of the
necreopsy findings in accordance with (A) Tissue rixotion and trimming. The suspected target organs must be
I 77Z113-1(kX2). technical employee must fix tissues for conducted in greater detail. For

the appropriate times for the fixative example. when there is c!.nical evidence
('i] Tissue preservation. A technical utilized. A pathologist must perform or of neurcloic effects. .,ulhoIoe secons

employee must immediately preserve all directly ad personally supervise tissue from brain. spinal cord. and nerres TWit

tissues and organs from all test animals trmming. Routinely. tissues must be be examined.
in 10 permnt buffered formalin or trimmed toa thickness of oo more t.han
another recognized and accepted 0.4 cm for subsequent processing.
fixative appropiate for the specific Parenchymal organs must be "-tr-med to

14



(vi) Special Examinado . (A)
Additional sections must be
microscopically examined from a
minimum of ten rodent animals selected
randomly from the long-term survivors
and all nonrodent animals of each test
goup and in all azimals in which
clinaal or rossly observable evidence
of disease is present. If microscopic

examination reevels evidence of disease
in any of these tissues, then these target
tisues must be examined in all test
animals.

(B) The necropsy and microscopic
examination must Include, in addition to
those tissues listed in paragraph
(b)(Z)(') of this section. the following:

(1] fi a feeding study- nasal cavity:
pamnasal sinuses. nasopharynx.

(2) In an inhalation studry multiple
sections of the upper respiratory tract:
tares: nasal cvitry peranasal sinuses:.
hypopharynxlarynx.

(3) In a dermal studr. skin normal
skin from sites of skin painting.
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PROTOCOL

Special Test No. 3: Oncogenic Effects Oral Study (772.113-2), Rodent(a)

1 772-112-2 Oncoginlc ellec tet
st a llwd(aI Study design. (1) Species and (9) Dose levels and dose selection. (i i

Stain. (I The t"wr muzt use at least and rat are selected. EPA must appro\ e The tester must provide d t O fron :t
two rodent species the laboratory the number of animals per group. least three dose levels (in addition to
mouse and rat. An alternative species (5) Control groups. A tester must use a controls) in each sex of each species.
may be used if the sponsor can provide matched control group which is identical (A) The high dose level must be the
sufficient data and/or rationale to in every respect to the exposed groups maximum level that can be administered
demonstrate that It is a more except for exposure to the test for the duration of the test period, with
appropriate species for a specific test substance. demonstrable but only slight toxicity.
substance. The sponsor must present Note ().-U a vehicle is administered to te and no substantial reduction in
such data and/or rationale for Agency matched control group and if its toxic longevity due to effects other than
approval as a pat of the study plan properties are not known. the tester may. at tumors. Signs of demonstrable, slight
submission. Iis/her discretion. use a negative or toxicity are a weight decrement not to

(ii) The sponsor or testes must selec n eated control gup. exceed 10 percent compared to
the specific strains a"ld/or stacks of test Note (U)-The P'A may rtqutmi Positive appropriate controls, clinical signs of
animals to be used. Established strains Control Group for particular chemicals when toxicity, or pathologic lesions other than
and/or stocks which ar expected to be the sensitivity of the test animal to the those related to a neoplastic response.
sensitive to the test substance must be chemical class to which the test substanca (B) The intermediate dose level must
used. As part of the study plan belQnSs cannot be documented. When used. be some fraction (4 to i of the highsubmission, the sponsor must present the positive control proup should serve as an dose level.

internal quality control to ascertain whether
the rationale for selection of the sAecific the test animals are sensitive to or respond In (C) The lowest dose level must be
test animals. This must include a a predictable manner to known toxic agents some fraction (% or less) of the-summary Of any pior test r sults with and whether the lest strain or species reacts intermediate dose level but not less than
the selected species. historical data on similarly to another strain or species when 10 percent of the high dose leveL
their lifespeais. spontaneous diseases exposed to the same known standard (D) The sponsor or tester may add
and conditions (including tumors) and toxicant. additional dose levels at his/her own
their incidences. (6) Aoute(s) of administration. To the discretion. If other dose levels are

Note,-Acceptable rationale for alternate extent possible, route(s) of tested the sponsor must submit the data
species would be rmats bom prim administration should be comparable to from any such aiscretonary levels to
oncosidty 9"t dies which show that th the expected or known routes of human Agency along with that of the required
alterntive sc is snstive ta the exposure. The test rules in Part M1 will levels.

which the le substance be a t specify the route(s) to be employed for a (Uii The tester must conduct a
alternate species has simila meta, ofr pardcular chemical. For inhalation and preliminary toxicology study of at least
pharmacolinetm to humans, dermal studies. Part 771 w.ll also specify 90 days to select the chronic dose levels

(2) Sex. The tester must use equal the specific conditions for administering which will meet the requirements in this
numbers of males and females at each the test substance. subsection. A preliminary toxicology
dose level (7) Frequency of exposure. The tester study of at least 90 days that has been

(3) Age at stai" of tesL 'Me tester must must administer test substance and completed previously may be submritted
begin to dose rodents as soon as vehicle. if any, by the same route and at for ths purpose.
possible after weening and the same frequency for the duration of (iii) The sponsor must submit the
enrirmental acclimatization. by no the study. For gavage. the test substance rationale for dose selection including
later than six (6) weeks of aIe. For must be administered daily. for feeding. supporting data from preliminary
noorodentt. the Agency must approve ad libitum: for inhalation exposure. a toxicity studies as a part of the plan
the age of initial exposure. minimum of 5 days per week. a hours submission.

(4) Group size. Each lest gpoup of per day and for dermal exposure. as (b) Study conducL (1) Clinical
rats or mice must contain at'least 50 specified in the applicable test rule. The procedures. Veterinarians. as specified
animals. The tester must assign animals tester must conduct the dosing at in I 772.113-1(e)(2). must ascertain and
to individual lest groups by a specied approximately the same time each day. be responsible for the heal'th status and
randomization procedure. When the (8) Duration of treatment and cara, of all test animals prior to and
study plan calls for Interim kill, the observation periods. The tester must durLng the study. Technical employees.
tester must increase the number of administer the test substance to rodert as specified in I -72.213-1(e)(3)(ii). must
ani:als In each group at the start o e species for a minimum of :4 Month, Ut bo esponsible for the daily
stwdy by the number scheduled to be no loncer than 30 months. If a non-Jen% observations and care of test animals.
killed before completion of the study. IT species is used, the Agency rus:
,r,'ries other than the laboratory mouse approve the duration of exposur,,.

(a) Special Test No. 3 uses rodent as the animal, price is based on rat.
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(i) Observation of Animals. (A) Each (Ui) Interim kilL The tester may kil!
test animal must be identified by a predesignated animals (other than those
specific identification number. The predesignated for hematological test in
tester must account for all animals at paragraph (b)(1)(ii) of this section at any
the and of the study. The tester must time during the study. provided that he
establish and adhere to standard (she) increased the number of animals
operating procedures for housing, started in the study at least by the
feeding, handling, and care of test number scheduled or anticipated to be
animals as specified in J 77.I10-. killed before the end of the study.
Subpart B. To further assure minimal (iv) Killing of lest animals. Animals
loss of animals due to cannibalism or which appear during the study as
autolysis of tissue, technical employees, moribund. injured, or weak. and not
as specified above, must observe the - expected to survive to the next
test animals every 12 hours throughout observation, must be killed to preclude
the test period. EPA may consider a the loss of tissues from cannibalism
study to be unacceptable for purposes of alrd/or autolysis. Animals surviving to
satisfying a test rule requirement if the termination of the study must also
losses in any test group exceed 5 be killed. A technical employee must
percenL obtain blood samples for hemotologic

(B) Technical employees must conduct determinations from each animal
routine clinical examinations on each ,Jmediately before it is killed or as it is
animal These clinical examinations '.illed. The method used for killing must
must include weighing of each animaL be humane and the same throughout the
approximately the same time of day. a. study. The tester must select a method
least once a week during the first 13 of killing which will not produce
weeks, and every two weeks thereafter, interfering pathologic lesions.
and observing animals in relation to (2) Pathology procedures. A Board-
food and water consumption, morbid'.., certified or Board-eligible pathologist, as
mortality and -auses thereof, loss of specified in J 772.113-1(eJ(1)(i). must be
animals for whatever reason, signs to responsible for the planning and
toxicity, pharmacologic effects, and conduct of all pathology procedures and
behavioral changes. The observer must histopathology examinations, as well as
record all data in detail at the time of for the final interpretation of all
observation, pathology data. Other doctorate

(LI] Hematology. The tester must pathologists, as specified in I 772.113-
conduct the following quantitative
hematologic determinations on a l(e)(1)(il}, are also acceptable for
minimum of eight predesignated animals conducting procedures in their
In each test group at one year (:t one disciplines of specialization, under the
month) and at termination: hematocrit, direct supervision of a Board-Certified
hemoglobin, erythrocyte count, total and or Board-Eigible pathologist as
differential leukocyte counts, platelet specified in I 77.113-1(e)i1)(i).
count, and prothrombin and clotting Note.-.Oirect supervision means that the
times. If hematologic evidence of anemia supervisor is immediately available for
is present at one year. reticulocyte consultation. as necessary. This consultation
counts must be performed wolin one may be done in persmt or by telephona
week of the determination. In addition [i) Cross necropsy. (A) Qualified
to the tests listed above. if any interim patholgsts. as specified in I 772.113-
clinical observations suggest that other 1(e)(2)(1). must perform or personally
tests are necessary to assess the health supervise the necropsies. Other
status of test animals, the appropriate appropriately trained technical
tests must be conducted. In the event employees, as specified in 1 7,7213-
that any of the predesignated animals I(e)(3)([). may assist in the necropsy.
does not survive 12 months, another Nota.-Peraonal supervision means that the
animal selected by statistical supervisor is immediately available for
randomization from the remainder of the coauu]Juoa at the ai
appropriate test group can serve as a.,'ptacement. (B) A.nimals must be necropsied as

soon as possible after death but no later
Note.-Prodesig eted means that the than 15 hours after death. 11 necropsy

animal has been selected to undergo this test cannot be performed immediately after
by a specified rendomization procedure prior the animal is killed or found dead. a
to initiation of the study. tec hnical employee must immediately
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refrigerate (but not freeze) the animAl at (0) For maler. testes, prostate, and all pharmacologic effects. including non-
temperatures low enougb to minimize other accessory sex organs; oncosenic effects, the necropsy and
tissue autolysis (4-4" C). Ainimals found (P) For females: vagina. corpus and microscopic examinations of the
dead upon routine clinical examination cervix uter. ovaries. and fallopian suspected tsrget organs must be
must be necropsied as soon as possible tubes. conducted in greater detail. For
to salvage useable tissues. (di) Preparation of tissue for example, when there is clinical evidence

(C Thgegross necropsy must include microscopic examination. A pathologist of neurologic effects. multiple sectic -s
an initial physical examination of the or a technical employee, as specifed in &am brain, spinal cord. and nerves must
external surfaces and all orifices J 77L113-1(e)(3)(i). must prepare all be examined.
followed by an internal examination of specimens for microscopic examination. (vi) Special examinations. (A)
tissues and orsnis in sunL The (A) Yssue fixation and Lnmhn. A Additional sections. as specilled below.
examination must include the foflowinf. technical employee must fix tissues for must be micrscopically examined from
external and internal portions of Il the appropriate time for the fixative , " a, . m
hollow organs. cranial cavity and utilized. A pathologist must perform or a minimum %,& &L a & .. ,

external surfaces of the brain and spinal directly and personally supervise tissue randomly fom the long-term survivors

cord; naaal cavity and paranasal trimming. Routinely, tissues must be of each test group and in All arimals in

sinuses; neck with its associated organs trimmed to a thickness of no more than which clinica] or grossly observable

and tissues thoracic. abdominaL and 0.4 cm for subsequent processing. evidence of disease is presenL If

pelvic cavities with their associate Parenchymal organs must be trimmed to microscopic examination reveals

orgazis and tissues; and the muscular/ allow for the lariest surface area evidence of disease in any of the tissues.

skeletal carcass. The urinary bladder possible for subequent microscopic then these target tissues must be
and lungs must be inflated with a proper examination. Hollow organs must be examined in al3 test animals.

fixative to allow for better gross trimmed to allow for a cress section (B) The necropsy and microscopic
examination and preservation, mount from mucosa to serosa. Lymph examinations must include, in addition
(D) The person responsible for the nodes must be bisected through the to those tissues listed in paragraph

gross necropsy must record all gross hilus. If possible. Jb]()(U) of this section. the followin:
necropsy fod in accordance with (B) Slide prepa.rution. A technical (1) In a feedin st y, nasal cavity:
|M 23-1 (kX2.- employee must cut tissues routinely at a paranasal sinusa nasopharynx.
(il) 7ssuepreserration. A technical thickness of three to six micra (3 to 4 pJ (2) I an inhalation studyr multiple

employee must immediately preserve all in no case exceeding 10L. All tissues sections of the upper respiratory tract:
tissues and organs from all test animals must be stained routinely with
in ten percent (2c%) buffered formarin or hematoxylin and easin (H&E). EPA nares: nasal cvity par nasal sinuses.
another recognized and accepted encourages the use of special stais hypOphafx-l .
fixative appropriate for the specific appropriate to the specific neoplasm, (3) In a derma study ski3n [normal);

tissue(s). Sections frm the following lesion, or tissue. Multiple sections (step skin from sites of skin paint'ig.

tissues from all test animals regardless cuts) must be made on each tissue or
of their time of death must be properly organ that contains gross evidence of a
preserved forToutine microscopic neoplasm or lesion and on each tissue or
examination: organ in which a metastasis may be

(A) All gross lesions (with a marg:n o: anticipated. The tester must identify all
normal tissuej: blocks and Microscopic slides by

(9) Brain (minimum of one section references to the animal's specific
each from the forebrain, midbrain, and identification number and must preserve
hindbraink: and hold them in accordance with

(C) Eyes and contiguous Harderian I 772.110-16)(2).
$lands; (iv) Miawrscopic examination and

(D) Pituitary gland* evaluation. (A) Qualified pathologists as
(E) Major salivary glands. thymus. described In I 772.113-1(e)(1). must

thyroid with parathyroid. mammary perform the microscopic examination
glands: Zymbers gland (1 present): and evaluation with subsequent

(F) Oral mucous membrane (including diagnosis. The same pathologist must
random sections from tongue. buccal. examine and evaluate all microscopic
and alveolar mucosa. pharyn. X nd slides fronm all test animals of a given
nasopharynx);, species.

(G) Heart and aorta
(H) Trachea: lungs with the mainstem (B) Microscopic examination must be

bronchi: performed on all tissues described in

(I) Esophagus. stomach. small paragraphs (b)(2)(ii). Lo)(2)(v). and
intestines and large intestine (cecum. (b(2)(viJ of this section. The pathologist
colon. and rectum), must record, document, and report all

(0) Adrenal glands. pancreas. liver microscopic findings including all

(minimum of two lobes). gall bladder (if abnormalities, lesions. neoplasms.
present). spleem metastatic tumors and their anatomic

(K) Kidneys. urinary bladder locations in accordance with I 77-113-.
(L) Representative lumph nodes 1(k)(2).

(including those draining any neoplasm (v) Additional examination. ALI
and those with gross changes): adverse health effects. including non-

(M) Bone including marrow from the oncogenic effects, observed during tie
sternum, vertebra andfor tibiofemioral course of the study must be examined.
joint: When there is clinical evidence

(N,') Skeletal muscle. suggesting specific toxicologic or
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PROTOCOL

Special Test No. 3: Reproductive Effects Study (772.116-3), Rodent(a)

1772.116-3 Reproductive effects test (6) Duration of testing. (i) The test (ii) Growth and delivery data. The
standards. substance must be administered to two weight of each weanling must be

generations of animals. F. and F,. A recorded weekly to weight maturity and
(a) Study design. (1) Species. Testing third generation of arimal:. F.. will be montily hereatr. T-he dates at

must be performed in at least one exposed to the test substance in utero delivery must be recorded.
mammalian species which may be the and through nursing. (iii) Matrb-al doe One-2t.-- -
same as one of the two species used in (ii) Dosing of animals in the F. be made of the general condition and
the teratogenic effects study pursuant to generation must begin as soon as behavior of mothers, including nesting
I 772.115-2 of thirsubpart. The rat is possible after weaning and and nursin. Any abnormalities must be
preferred. acclimatization, and in any case before recorded.

(2) Number and sex of animals. In the animals are 6 weeks old. The test (i) Poternal data. Measurments must
testing with rodents, each dose and substance must be administered daily to be made of spermatogenesis of all males
control group must contain enough the F. generation. Dosing must continue in the F.. F,. and F. generations used to
females to produce approximately 20 until all F, generation animals have produce the subsequent generations.
litters (20 sampling units) at each been weaned. Such measurements should be
breeding. assuming typical mating and (iii) Dosing of the animals selected undertaken witha one week after
fertility for the strain. At least 10 fertile from the F, generation for breeding must breeding. In addition. or as an
males per dose in the first mating of the begin as soon as the animals are alternative., histopathology
F generation must be used. weaned (approximately 30 days after examinations of the tests, as indicated
Subsequently at least 10 males per dose birth). The test substance must be in paragraph (c)(11) of this section. must
level are required, administered daily to these animals, be undertaken. Additional useful

(3) Number of doses and dose dosing must continue until 30 days after irdormation may be obtained by
selection. (i) At least three dose level all F, animals have been weaned. histopathology examinations of the tests
groups. in addition to the control group, (Dosing of aninals from F, generation is of males in the F. and F3 generations.
must be tested, not required if they have not been particularly those males used for

(ii) The highest dose level must selected for breeding). producing the subsequent generations. If
produce an observable toxicological or (bl Study conduct. (1) Breeding. Alter spermatogenesis or hiatopa hology of
pharmacological effect in the test • the F. generation animals such as tests is evaluated in males in the F. and
animals. Iut not cause more than 10 rodents and lagomorphs have received F, generations, such males should be of
percent fatalities. This |evei must be the test substance for at least 100 days. the same approximate age and should
higher than that expected for human they must be bred to produce the F, have been dosed for the same
exposure. - generation. Appropriate numbers of approximate length of time as males
(iii) The lowest dose level must males and females must be selected at used in the F, generation (at the time the

produce no observable adverse effects, random from different litters of the F, F generation males were examined).
(4) Controlgroup. Concurrent control generation for breeding. After the test (v) Litter date. All littes must be

groups are requied as follows. substance has been administered to examined as soon as possible after
() A vehicle 8 p'is required these animals for at least 120 days. they delivery. Where possible, effort should

if a veb"cle is used in administering the must be bred to produce the F, be made to prevent cannibaism of
test substance. If there are ins-ffciet generation. Figure 1 of the Appendix young. The following must be recorded:the txic ertis Litter size: number of stillborn. and
data an the toxic prea es of the indicates an acceptable breeding and number of live births. Viability counts
vehicle used in administering the test dosing schedule. " " lnv ihs. Vitbelcount
substance. a separate control group (ZJ Animal care. Pregnant females and pup weight must be recorded at
receiving n.eical treatment is also mustbecbirth, four days after birth. and wea, .
required. must be caged separately and Furnished Additional viability counts between the

(Hn) f no vehicle is used in with nesting materials, fourth day and weaning are required for
adnmisterirM the test substance, a (3) Obervonfans. The requirements non-rodents. Any physical or behavioral
separate control group receiving a sham for observation of animals as specified abnormalities must be recorded.
treatment (e.g., physiological saline) is in Subpart A. I 772.100-2(b)(6) apply to (4) Cross nec.-opsy cdrird Subpart F. ioptoly.i , ee.::.Te

(5) Route of ad)nisttion. To the m Frequency. Each animal must be histapology. fM F, geroe:icn. Ten
(S) oat ofadkinitraion Tothe obsrve fo efict aslon asit s bing males and 53 females Crom each dose

extent possible, route(s) of obse'ved for effects as long asials being level and the control group must be
administration should be comparable to epst e tes sutc as subjected to a complete gross necropsy
the expected or known routes of umin must be observed as frequently as
exposure. The test rules in Prt nn will necessary to obtain the data eqire. by
specify the route(s) to be employed for a parar'aph (c) of this section and
particular chemical. Subpan A Section "2.100-2 (b)6).

(a) Special Test No. 3 uses rodent as the animal, price is based on rat.
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and histopathology examination. The (D) For each dose level and control abnormality or lesion: and the number
animals must be chosen from the F, group in the Fe and F, generation: The of animals in which any abnormality or
generation animals used to produce the fertility index: average size of litter, lesion was observed.
F, generation. The animals must be average number of dead and live (4) Evaluation. (i) Evaluation of the
sacrificed at the end of the required offspring per litter and number and results with respect to all toxic or
period of dosing. The necropsy and percent of mothers showing behavioral pharmacological effects. including:
histopathology examination must abnormalities in nesting and nursing. (A) An evaluation of the relationships.
include examination of the reproductive (ii) Male data. For each male if any. between exposures to the test
organs. evaluated for spermatogenesis in substance and-the incidence and

(ii) F, andF, enerution. A complete accordance with paragraph (b)(3)(iv) of severity of effects (including effects on
gross necropsy and histopathology this section: identification number and reproduction, behavior, tumors and
examination must be conducted on five the results of the evaluation l..inne anl mnr,,,,.1y.
randomly selected weanlings of each (iii) Uftter data on preweanling (B) An indication of the dosage level
sex from each test group (dose level and animals. The following litter data on at which no toxic effects attributable to
sex) in each generation (F, and F,). preweaniing animals must be supplied the test sutbstance would appear.

(iii) Conduct of examinations. All in tables, with footnotes and (ii) Statistical analyses must be
examinations must be conducted by or descriptions where appropriate: performed to assist in the reporting and
under the supervision of a qualified (A) For each littr" arranged by dose evaluation of data. All statistical
pathologist. The standards set forth in level and generation: Total litter size; methods used must be identified by
i 772.100-2(b)(1J and (7). Subpart A number and percent of stillborn: number reference and/or fully described.
Apply. and percent of live births; viability

(c) Data reporting and evaluation. The index: lactation index: weekly viability
tester must submit to EPA the following counts and weekly weight of each pup
reports: from day 4 of life to weaning: and

-"Study Plan" as required in I 772.100... number and nature of physical
2(b)(2). Subpart A: abnormalities observed.

Interim Quarterly Summary Reports" (B) For each dose level and
outlining the current status of the study generation: Mean weekly weight of all
including any significant findings; and a pups from day 4 of life to weaning-,
"Final Test Report". number and percent of pups with

In addition to the basic information phsical or behavioral abnormalities:
required by I 772.100-2(b)(8). Subpart A. number and percent of pups surviving at

the "Final Test Report" must include the birth. 1 week. and 3 weeks: and mean
viability and lactation indices.

folowing information, presented in the (iv) U'tter data on postweanling and
format 2esipmcid The rationale for mature animals, the following
(1) Tes protool. (in setiona informaiton. arranged by test group

species and strain selectiotu and (dose level and sex). must be supplied in
(ii) The rationale for selection for the tabular form (unless adequate

dosage levels: dosage levels must be justification is supplied to present these
reported as mg/kg/day as well as ppm. data in another form):

(2) Animal data. For all means in the (A) For each animal: Its identification
data required in this subparagraph, such number, its age at the beginning of the
means must be accompanied by the study: its age at death and manner of
standard deviation, death: and its weight. as measured

(i) Female data. The following weekly through I month of age and
information relating to the reproduction monthly thereafter.
of each female must be supplied in (B) Cumulative data showing means
tables, with footnotes and description for each control and test group: The
where appropriate: weekly or monthly weights: and the

(A) For each animal Date of delivery: number and percent of animals with
and unusual or abnormal behavior behavioral abnormalities.
during estrous. gestation, or delivery: (3) Gross nicropsy data. The
and fertility, following test information, arranged by

(B Cumulative data showing means test groups (dose level and sex) must be
'for controls and each dose level group in reported-
the F. and F, generation: the gestation (i) Data showing the identification of
index: approximate duration of any animal for which any gross
gestation: and number and percent of abnormality or lesion was observed.
animals showing behavioral and containing for each such animal a
abnormalities in connection with description of each abnormality or
reproductive activity, lesion. Gross abnormalities or lesions

(C) For each mother Its identification observed repeatedly in gross necropsies
number any abnormalities in nesting or need be described only once and
nursing: total number of offspring per thereafter may be described by
litter number and percent of live and . reference.
dead offspring- and general condition of (ii) Data showing the number of
offspring and mother through weaning. animals effaced by each type of
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PROTOCOL

Special Test No. 3: Teratogenic Effects Study (772.116-2), Rodent(a)

§772.116-2 Teratogenlc effects test (5) Duration of test and time b e (7) Route of administration. To the
delivery. (1) The test subtance must be

(a) Study design. (1) Species and admlnistered daily beginning a. or administration should be comparable to

strain. Testing must be performed in at before. the time of implantation and the expected or known mutes of human

least two mammalian species. The rat. continuing through the period of major exposure. The test rules in Part 771 will
mouse, hamster, or rabbit are organogenesis. Exposure of each species specify the route(s) to be employed for a
acceptable. Other species may be used must encompass the gestation period up particular chemical
if adequate Justification is supplied. One to the day before term. (b) Study conducL (1) Animal care.
species must be the sam as the species (ii Fetuses must be delivered by Food and water must be provided ad
used in the reproductive study. Strains cesarean section approximately I day libitum. Pregnant females must be
with low fecundity must not be used. prior to term. provided nesting materials or
fistorical teratogenic data for the (ill) Females (parents) must ordinarily justification for not providing such
specific stain tested must be submitted. be sacrificed at time of cesarean section material must be submitted. Animals
(2) Sex and age. All test and control unless conditions indicate earlier may be individually caged or group

animals must be young. mature. sacrifce as required by paragraph (ii) of caged.
pregnant females of uniform age. size. this section. (2) Observation. (i) The requirements
and parity. Prima gravida females are (6) Dosage. (il At least three dosage for observation of animals as specified
preferred. levels must be tested in addition to the in Subpart A. J 772.200-2fb)(6) apply to

(3) Control groups. Concurrent control control(s). Subpart F. Each such observation must
group(s) are required as follows: (ii) The highest dosage level must be made by an appropriately-trained
(i) A positive control group is induce some fetal or maternal toxicity, observer, who must note and record

required. unless historical data from the as demonstrated by body weight behavioral abnormalities, and all
laboratory performing the test are reduction or other toxic signs, but not clinical signs of toxicity, including
submitted which demonstrate that the cause more than 10 percent maternal mortality.
strains of animals being used are fatalities. This level must be higher than (ii] Any female showing signs of
sensitive to known teratogenic agents. that expected for human exposure. abortion or premature delivery must be

(iiI A vehicle control group is required (1i1 The intermediate dose(s) must be sacrificed on the day such evidence is
if a vehicle is used in administering the spaced logarithmically (or at some observed. These animals must be
test substance. In addition, if there are approximate comparable point) between analyzed. and all observations reported
insufficient data on toxic properties of the high and low dosage level and must separately.
the vehicle used in administering the induce some observable fetal effects (iii) Females must be weighed at the
test substance, an untreated (negative) attributable to the test substance. when .,rst day of tes: substance
control group receiving a sham possible, administration and at sacrifice.
treatment (e.g.. physiological saline) is (iv) The low dosage level must induce (3) Necropsy. (i) Immediately after the
also required. no observable adverse effects female is sacrificed, the uterus must be

(ii) If no vehicle is used in attributable to the test substance. excised and weighed. then examined for
administering the test substance, a (v) The dose administered to each fetal resorption. number of live fetuses
separate control group receiving a sham animal must be based on the individual and number of dead or resorbed fetus,.
treatment (e.g.. physiological saline) is animal's body weight on the first day of The itter weight of live fetuses must be
requmred, test substance administration, determined.

(4)Number ofanimals. Eah test and (vi) Dosing must be scheduled at (ii) One-half of each litter must be
control group must include 20 ormore approximately the same time durg the examined for skeletal anomalies, andPregnant females for rat. mouse, and day ee remaining one-hal of ea litterern 1pregnant drr.st be examined for soft tissue

females for rabbit. anor.alies.

(a) Special Test No. 3 must be performed in two rodents, price is based on a
sing1e species rat study.
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(li) External and so issue (- Any signs of abortion or premature (G) Number and percent of fetuses
examination of the fetuses must be delivery, bearing anomalies of each kind
performed by or under the supervision (B) Data showing. for each dose leveL observed.
of an individual experienced and () The number of animals initially on (H) Nu mber and percent of fetuses
suitably trained interatogenic s study, bearing any anomaly.
The sex of each fetus must b e (2) The number and percent that died: (1) Number and percent of abnormal
determined. if possible. Cross (3) The number and percent that were fetuses per litter and
observations of the skeleton and pregnant; and UJ) Number and percent of litters
external and internal organs must be (4) The averaia mat.al body weight I -" ..... -farous .et...
made with the aid of a dissecting change. (4) Evaluation. The litter or dam is an
microscope (or other instrument (U) The following test information accepted unit for evaluation. Data on
providing similar magnification). The must be supplied in any appropriate individual fetuses with anomalies
internal gross morphology must be form: A description of all observed signs should also be considered.
examined by sectioning through soft of toxicity accompanied by the animal's (i) Evaluation of the results with
tissues (using razor blade sectioning or identification number, test group. and respect to obscrved effects, must
comparable techniques). date(s) of observation, include:

(iv) The necropsy data must be (3) Fetal data. When an anomaly is (A) An evaluation of the relationship.
recorded and reported in accordance difficult to describe, a photograph of it if any. between exposure to the test
with paragraph (3) of this section. may be submitted. All means must be substance and the anomalies and all

(v) Entire fetuses must be preserved accompanied by standard deviation. other toxic signs observed: and
and held in accordance with I -77.2lo- The following information arranged by (B) An indication of the dosage level

(j). Subpart B. test group must be supplied in tabular at which no toxic effects attributable to
(c) Data repori ng and evaluation. in form: the test substance would appear.

addition to the basic information (i) Numerical data showing, for each (ii) Statistical analyses must be
required by I 772.100-2(b)(8). Subpart A. litter performed to assist in the reporting and
the final test report must include the (A) Identification numbers: evaluation of data. All statistical
following information, presented in the .(B) Number and percent of live methods used should be identified by
format specified: fetuses; reference and/or fully described.

(1) Test protowol. Rationale for (C) Average live fetal weight:
selection of the species and strain used. (D) Number of each sex. if

(i) Dose levels (expressed as mg/k S of determined:
body weight per day) administered. and (E) Number and percent of dead and
the rationale for their selection: and the resorbed fetuses;
number of days of tests substance (j Number of implantations: and
administration. (C) Number and percent of fetuses

(ii) Route and method of with any soft tissue of skeletal
administration utilized and the rationale abnormality.
for selection if other than oral (ii) Anomaly data showing. for each
intubation. litter.

(iii) Positive control data or historical (A) Identification number(s);
data from the laboratory performing the (B) Number of fetuses examined by
test which demonstrate the sensitivity of 'necropsy-,
the strains being used. (C) Number and percent of fetuses

(iv) Justification statement for not having soft tissue anomalies;
providing nesting-aterials fc- (D) Number of fetuses examined for
pregnanat females. "I such m-terials skeletal aromalies:
were not provided. (E) Number and percent of fetuses

(2) Maternal data. (i) The following having skeletdl anomalies; and
information. arranged by test groups. (F) Incidence and a full description of
must be supplied in tabular form: each type of anomaly.

(A) Data showing. for each animal: (iii) Cumulative data showing. for
(2) Its identification number each dose level
(2) Its age (or approximate age) at the

start of the test: (A) Identification of the dose level
(3) Data. of caesarian section and group:

sacrifice: (B) Number of litters examined:
(4) Body weight on first day of dosing. (C) Number of implantations per litter.
(5)'lts body weight at sacrifice (actual. (D) Average number of live fetuses

and corrected (by subtracting gravid per litter
uterus)); (E) Average of live fetal weights:

(6) The body weight change based on (F] Percent of dead and resorbed
the foregoing weight measurements; and fetuses per litter
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PROTOCOL

Special Test No. 3: Combined Chronic Toxicity and
Oncogenic Effects Oral Study, Rodent(a)

(No standard protocol available)

(a) Special Test No. 3 uses rodent as the animal, price is based on rat.
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PROTOCOL

Special Test No. 3: Combined ReproducYion/Teratogenic
Effects Study, Rodent 

a

(No standard protocol available)

(a) Special Test No. 3 uses rodent as animal, price is based on rat.
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PROTOCOL

Test No. 4: Acute Inhalation Toxicity Study (772.112-23), Rodent(a)

S72.112-23 Acute inhalation toxicity
study.

(a) Study design. (1 Species. sex, and () Contrrl groups. (I) A concurrent
.J ... .L _ untreated control itroun is reauired.uge. Te f . ....... IN) If any solvent, other than water. is

laboratory rat. Young adult male and ii gen ent therthoswe
female animals must be used. used in generating the exposure

of .nimals and selecti.n atmosphere. is vehicie control group
(2) Number o. ('i o/A al s i must be tested. The vehicle control

ofedomenees.i tra te iupose ogroup must be exposed to an
recommended for the purpose of atmosphere containing the greatest
establishing a dosing regimen which concentration of solvent presi-nt in any
must include one dose level higher than test system.
the expected LC,. and at least one dose (b) Study conduct. (1) Exposure
level below the expected LC. If data chamber design and operation.
based on testing with at least 5 animal, (i) Inhalation exposure techniques
per sex are submitted %how'ne tha-t no described in this section are based on

toxicity is evident at S mg/1. no further the use of whole-body inhalation

testing at other dose levels is necessary. chambers which allow the experimental
if mortality is produced. the ' animals to receive whole-body dermal

requirements of paragraph (a)M2)(ii) of exposure and possible large oral
this section apply. exposure. as well as the exposure by

(ii) The number of animals per dose inhalation. In some cases, the
level, and the number and the spacing of investigators will want to use other
dose levies inust be chosen to produce inhalation exposure techniques
test groups with motality rates between involving face masks. head-only
10 percent and 90 percenL and to permit exposure. intratracheal instillation, or
calculation of the LC. with a 95 percent other similar techniques which reduce or
confidence limit of 20 percent or less. At preclude added dermal and oral
least 4 dose levels of the test substance, exposures. Some alternative techniques
in addition to controls, must be tested. are described by Phalen. 1976. When
Though the grcup sizes may vary for alternative techniques are used. the
each dose level, the group must contain procedures and results must be reported
an equal number of male and female in a manner similar to that required with
animals. • the use of whole-body inhalation

(3) Duration of test In selecting the chambers.
exposure period allowance must be . (ii) Animals must be tested in a
made for changed concentration dynamic air flow exposure chamber.
equilibration time. Where there is no The chamber design must be chosen to
difficulty in maintaining a steady enable production of an evenly
concentration of the test substance in distributed exposure atmosphere
the chamber(s). the exposure period throughout the chamber. The chamber
must be at least 1 hour. Where there is design also should minimize crowding of
some difficulty in maintaining a study the test animals and maximize their
concentration the exposure period must exposure to the test substance.
last up to 4 hours. The animals must be (2) Operation measurements. The
observed for 14 days. or until all signs of following measurements must be taken
reversible toxicity subside, whichever with care to avoid major fluctuations in
occurs later. the air concentrations or major

(4) Use of solvent. A solvent may be discrepancies in the operation of the
added to the test substance, if chambers.
necessary. to help generate an exposure (i) Airflow. The rate of air ,low
atmosphere. If a product's labeling through the chamber must be measured
instructions specify the use of a continuously.
particular solvent, that solvent is ii) Chc ber concentrations. (A)
preferred. 1I no solvent is specified in Nominal concentrations must be
the product's labeling instructions. the calculated for each run by dividing the
sojvenL if any. which is used to amount of Lte test substance used for
formulate the product should be used. the generating system by the air fowing

thrn,:Rh the chamber during t.e

(a) Test No. 4 uses rodent as the animal, price is based on rat.
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(B) Actual chamber concentration, signs of" reversible toxicity subside. analyzing airborne concentrations and
must be determined by samples of whichever occurs later. The following particle sizing must be described
chamber air taken near to the breathing must be recorded: Nature. onset. (3) The following operation data must
zone of the animals as frequently as severity, and duration of all gross or be tabulated both individually and in
necessary to obtain an averaged visible toxic or pharmacologic effects, summary form. using means and
integrated external exposure which is i.e. abnormal or unusal cardiovascular, standard deviations (with or without
representative of the entire exposure respiratory, excretory. behavioral, or ranges) in tabular form. The data
period. The system used to generate the other activity, as well as signs indicating summaries must be grouped according
vapor, gas. or aerosol should be such an adverse effect on the central nervous to experimental groups. and
that the chamber concentrations and system (paralysis, lack of coordination. nonexpected differences (such as in
particle sls distributions are controlled stoggering): pupillary reactions: and time temperature and airflow) and must be
under stable conditions, reflecting the of death. The-weight of each animal tested for statisticat significance.
current state-ofthe-art. and should not must be determined on the day of 1i) Airflow rates through the chamber
vary in a range greater than 30 percent dosing. 2. 3. 4. 7. and 14 days after (ii) Chamber temperature and
of the average (rangetmean equal to or dosing. weekly thereafter, and at death. humidity;
less than 30 percet). (4) Sacrifice and Necropsy. All liii) Nominal concentrations:

(iii) Temperature andfHtidily. 1he animals living at the termination of the (iv) Actual concentrations- and
temperature must be maintained at observation period must be sacrificed. (v) Median particle sizes and their
24 = 2' C. and the humidity within the All test animals. whether dying by geometric standard deviations and
chamber at 40-40 percent. Both must e sacrifice or during the test, must be percent of particles 10 microns or less.
monitored continuously. subjected to a complete gross necropsy 14) Tabulation of the response data

(ivj Oxge. The rate of air flow following their death, in accordance [number of animals dying per number of
through the chamber must be adjusted with I 772.100--2[b)(7). Subpart A. animals showing signs of toxicity per
to insure that the oxygen content of Examination must include nasal number of animals exposed) at each
exposure atmosphere-is at least 19 passages. trachea, bronchi. and lungs. exposure level by sex. and time of death
percioa nd any other tissues known to be after dosing;

(v) Particle Size Measurement (Al affected by the test substance. All (5) Tabulation of the body weights on
General In the case of gases and abnormalites must be recorded.
vapors, particulate sampling should be (51ores mst be recrded the day of dosing. 2. 3. 4. 7, and 14 days
carried out at intervals to insure the (51 Preservation of tissues and after dosing, weekly thereafter, and at
animals are not being exposed- to histopohlay examination. The death.
unknown and unexpected particulate fol(owing are required (0) The LC. [calculated on an
materials. Aerosol particle size (ij Those tissues designated in exposure of one hour) for each sex for
measurements should be made on paragraph (b)(51(ii) of this section must each test substance;
samples taken at the breathing level L, be placed in suitable fixative as soon as I) Specification of the method used
the animals. Thesi analyses should b4 possible. Tissues and microscopic slides for LC.. calculation:
carried out using techniques and must be prepared according to the (a) The 95 percent confidence interval
equipment reflective of the'state-of-the- standards set forth in 3 77ZW.D- for the LC.
art. All of the suspended aerosol (on a Z(bl(7l(ii) and (iii). Subpart A. Tissue (9) The dose-response curve and slope
gravimetric basis) should be accounted samples. tissue blocks. and microscopic (with confidence limits)- and
for. even when most of the aerosol-is not slides must be preserved and held in (10) The histopathology findingsrespirable, accordance with § 772.110-lWj. " I|Tehtosoolfnis

respirable.diTe flwitIsu 7 m ust. beincluding a complete record of lesions
( B) Sizing Analysis. The sizing (ii] The following tissues must be and abnormalities observed, and theanalysis should be in terms of examined microscopically- histological diagnosis and

equivalent aerodynamic diameters and (A) Lungs. liver, and kidneys at all characterization of each kind of lesion
should be represented as geometric dose levels. eir abnormality observed, naming those
mean (median) diameters and their (B) Any tissue or organ that appears which apparently caused death or
geometric standard deviations Isee abnormal, at any dosage level, as morbidity.
NIOSH syllabus in the Appendix to this determined in the necropsy
section), as calculated from log examination.
probability graphs or computer (i) The histopathology findings must
programs. The size analyses should be be recorded and reported as required by
carried out frequently during the paragraph (c)(101 of this section.
development of the generating system to (c) Data reporting evaluation. In
insure proper stability of aerosol addition to information required by
particles, and only as often thereafter I 772.100-Z(b)(8). Subpart A. and
during the exposure as is necessary to paragraphs (bl(31 and (b(4) of this
determine adequately the consistency of section. the test report must include the
particle distributions to which the following:
animals are exposed. maintaining at (l) Vapor pressure and particulate
least 20 percent of the particles at 10 size (median size with geometric
microns or less. At a minimum, these standard deviation).
analyses should be carried out once per (2) Description of the chamber design
hour for each level of exposure for and operation. including type of
Iasious test substances, twice per hour chamber, its dimensions, the source of
for liq;uid test substances. and 4 times makeup air and its conditioning (heating
per t our for dusts and powders. or cooling) for use in the chamber, the

(31 OC.ser.-oion The animals must be treatment o( exhausted uir. the housing
observed frequently during the day of and maintenance of the animals in the
dosing and checked at least every 1 chambers. and similar related
hours throughout the toot period. for ti information. Equipment for measuring
least 14 days after dcsing or until all temperatures and humidity. the

generating system. and the methods of
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PROTOCOL

Test No. 5: Subchronic Inhalation Toxicity Study (772.112-33), Rodent(a)

1772.112-23 Sutchronlc Inhatatio (ii) Negative control. A concurrent

negative cpntroi group is required. these
tOlclstuy, ~control animals must be treated in the

(a) Study design. (1) Species and Ae. saie nanner as all other test animals
Testing must be pertormed on young adult (including placement in exposure
laboratory rats.
(21 Number and Sex of Test Animals. A chambers), except that this control

minimum of(10 animals per sex per exposure group must not be exposed to an
level must be used. This number must be atmosphere containir the test
increased by the number, if any. scheduled to substance or any solvent.
be sacrificed before completion of the study. (b) Study conduct. (1) Erposure
such as. for example. rats on which chamber design and operation.
hematology and blood cenisu7 Inhalation exposure techniques
determinations are made before and duringthe studyn described in this section are based on
(3) Number and selection ofexposure the use of whole-body inhalation

Concentration levels. (i) At least three chambers. In such chambers. the
exposure concentration levels, in experimental animals receive whole-
addition to the control(s), must be used. body dermal exposure and possibly

large oral exposure, as well as exposure(ic The lowest atmospheric by inhalation. In some cases. the tester
concentration must not show toxic mywn oueohrihlto
effects& may want to use other inhalation

(eigs aexposure techniques involving face
(iii The highest atmospheric masks, head-only exposures.

concentration must demonstrate some intratracheal instillation, and other
toxicological effects, but not cause more similar techniqueswhich reduce or
than 10 percent fatalities. This level preclude dermal and oral exposures.
should be higher than that expected lor Some alternative techniques are
human exposure. described by Phalen. 1975. When

(iv) All exposure levels and control(s) alternative techniques are used. the
must be performed concurrently. procedures and results must be reported

(4) Duration oftesting. Animals must in a manner similar to that required with
be exposed to the test substance at least the use of whole-body inhalation
6 hours per day for at least 5 days per chambers.
week over a 90-day period. Longer or (21 Operational measurements. The
more continuous exposures may be following measurements must be taken.
selected. depending on the test with care to avoid major fluctuations in
substance and the expected use pattern the air concentrations or major
of the test substance. If shorter or less discrepancies in the operation of :he
continuous exposures seem appropriate, chambers:
the tester must consult with the Agency
concerning the exposure times.

(5) Usa of vehicle. A vehicle may be
added to the test substance. if
necessary, to help generate an exposure
atmosphere. If thot product's labelir;
instructions specify the use of a vehicle.
that vehicle is preferred. If no vehicle is
specified in the product's labeling
instructions, the vehicle, if any. that has
been used to formulate the product
should be used. if possible.

(6) Controls. (i) Vehicle control. If any
vehicle other than water is used in
generating the exposure atmosphere. a
concurrent solvent control group is
required.

(a) Test No. 5 uses rodent as the animal, price is based on rat.
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(i) Airflow. The rates of air flow (3) Observation of animals. All that produces acetyl cholinesterase
through the chamber must be measured toxicological and pharmacological signs inhibition, the enzyme activity for
continuously, must be recorded daily, including their plasma and red blood cell must be

(ii) Chamber concentrations. (A) time of onset. intensity, and duration. monitored twice before treatment. twice
Nominal concentrations must be Observations must be made at least 12 during treatment, and at the termination
calculated for each test exposure by hours throughout the test period and. in of the study, and the enzyme activity for
dividing the amount of the agent used particular. at the times the animals are brain at the termination of the study.
for the generating system by the air flow exposed to the test substance. (Also see (iv) Additional tests. Additional tests
through the chamber during the Subpart A. I 777.100-Z(bj(6J.) Such signs such a blood phf. blood CO,. specific
exposure. include, but are not limited to: Mortality, enzyme analyses, and pulmonary

(B) Actual concentrations must be and cardiovascular, respiratory, function tests should be carried out in
determined by samples of chamber air excretory. behavioral, and central order to conform the diagnosis of
taken near the breathing zone of the nervous system (paralysis. ataxia, and suspected disease states or to help to
animals as frequently as necessary to pupiary reaction) effects. Observations follow the development of disease states
obtain an averaged integrated external must be made by an appropriately known to occur with exposure to the test
exposure which is representative of the trained observer. Food consumption substance(s).
entire expostre period. The system used must be measured weekly during the (5) Handling qf moribund and dead
to generate the vapor. gas. aerosol must test. and the animals must be weighed at- animals. (i) Moribund animals.
be such that the chamber concentrations least weekly. Surveillance of animals Moribund animals must be sacrificed to
are controlled under stable conditions, must be made according to the lessen the likelihood of unobserved
reflecting the current state-of-the-art, requirements stated in Subpart A. death and subsequent autolysis or
and must not vary in a range greater J 77Z.100-2(b)(6). cannibalism.
than 30 percent of the average (range/ (4) Clincial laboratory testing. The (ii) Tissue loss and dead animals.
mean equal to or less than 30 percent). following determinations must be made Requirements concerning tissue loss and

[iii) Temperature and Humidity. The at the times indicated below for each the handling of dead animals are
temperature must be maintained at type of testing. These determinations specified in Subpart A. J 772.100-2(b) (6)
24±2" C and the humidity within the must be made on at least five animals of and (7), respectively.
chamber at 40-60 percent. Both must be each sex in each group. Depending on (6) Gross necropsy. (i) the standards
monitored continuously, the technique used. it may be necessary set forth for necropsy procedures in

(iv) Oxygen. The rate of air flow to sacrifice animals to make the J 772.100-2(b)(7](i) must apply.
through the chamber must be adjusted required clinical determinations. In case (ii) All animals in this study must be
to insure that the oxygen content of the of such sacrifice, the number of animals subjected to gross necropsy. which must
exposure atmosphere is at least 29 started in the study must be increased include examination of the externalpercent by the number scheduled or anticipated surface; all orifices: the cranial cavity,

(v) Pa r'cle size measurement, to be killed before the end of the study. carcass; the external and cut surfaces of
(A) General In the case of gases and (i) Hematology. The following the brain: spinal cord; the thoracic

vapors, particle size measurements must hematology determinations must be abdominal, and pelvic cavities, and their
be carried out at intervals to insure the made on at least five animals of each viscera. and the cervical tissues and
animals are not being exposed to sex in each group at the beginning organs. The following organs and tissues
unknown and unexpected materials. (before dosing), at an intermediate time, must be examined for gross lesions:
Aerosol particle size measurements and at the termination of the testing Adrenals. heart, lungs. trachea. bronchL
must be made on samples taken at the period. Hematocrit, hemoglobin, nasal passages and paranasal sinuses.
breathing level of the animals. These erythrocyte count. total and differential spleen, liver, kidneys, stomach, small
analyses must be carried out using leukocyte counts, platelet count, and if and large intestines, pancreas, ovary
techniques and equipment reflective of signs of anemia are present. reticulocyte and uterus, testes with epididymis,
the state-of-the-art. AD of the suspended count. prostate, urinary bladder, eye. bone
aerosol (on a gravimetric basis) must be (ii) Blood Chemistry. Blood chemistry (with marrow), and skin. Tissues in
accounted for. even when most of the determinations must be performed at the which any gross lesions are seen must
aerosol is not respirable. beginning (before dosing), at an be preserved for microscopic study.

(b) Sizing analysis. The sizing intermediate time. and at the (iii) Special treatment of the lung must
analysis must be in terms of equivalent termination of the study. The following be undertaken for morphological
aerodynamic diameters and must be determinations must be made: Calcium, evaluation of the development of
represented as geometric mean (median) potassium. serum lactic dehydrogenase. emphysema. Thus, the lungs must be
diameters and their giometic standard serum glutamic pyruvic transaminases, removed in tow. weighed, and perfused
deviation (see NIOSH syllabus for serum glutamic oxaloacetic intratracheally or intrabronchially
reference) as calculated from log- transaminase. glucose. blood urea (depending on the species) with an
probability graphs or computer nitrogen. direct and total bilirubin, total amount of 10 percent neutral buffered
programs. The size analyses must be cholesterol serum alkaline phosphatase. formalin that is equal to approximately
carried out frequently during the albumin globulin. total protein. and such 75 percent of the total lung capacity for
development of the generating system to other determinations as may be that species. A maximum of 25 cc of
insure proper stability of aerosol necessary for adequate toxicological water should be used for perfusion.
particles and only as often thereafter evaluation. The following additional (iv) In addition, the organs which must
during the exposure as is necessary to determinations may also be useful: be weighed include the brain, liver.
determine adequately the consistency of Chloride. uric acid. blood creatinine: kidneys, and heart. Prior to being
particle distributions to which the and gammaglutamyl transpeptidase. weighed. organs must be carefully
animals are exposed. At a minimum. (iil Cholinesterase inhibition tests. If dissected and properly trimmed to
these analyses must be carried out a the test substance contains a carbamate. remove fat and other contiguous tissue
daily basis, en organophosphate. or any chemical in a uniform manner. They must be
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weighed as soon as possible after information. Equipment for measuring of (iv) Toxic. Pharmacolugic. and
dissection to avoid drying. temperature and humidity. the Behavioral Effects for test Croups. In
, (v) The gross necropsy findings must generating system, and the methods of tabular form. data must be provided
be recorded and reported In accordance analyzing airborne concentrations and showing. for each test group (dose level
with paragraph (c)(4) of this Section. particle sizing must be described, and sex):

(vi) Tissue samples must be preserved (ii) ,xposure data. The 'ollowing (A) A list of each sign of toxicity.
and held in accordance with £ 772.110- chamber operational data must be pharmacological effect, or behavioral
1(). tabulated individually and in summary abnormality affecting any animal in the

(7) Histopothology examination. (i) To form using means and standard test group;
the extent indicated below in " deviations (with or without ranges) in (B) For.each sign. effect, or
paragraphs (A) and (B), the following tabular format. The data summaries abnormality, the number of animals
tissues must be examined must be grouped according to showing fiuc, eft;. . ur
microscopically. experimental groups. and the non- abnormality.

(A) In the control and highest dose- expected differences (such as (C) For each sign. effect mr
level animals: Brain (at least 3 levels temperature or airflow) tested for abnormality, the median time from the
from the forebrain. midbrain, and statistical significance, beginning of the study to when such
hindbrain). eye. pituitary, salivary gland. (A) Airflow rates through the response was first observed: and
thymus. heart. esophagus. lungs (with chamber. (D) The median age at death of
mainstem bronchi), trachea, nasal (B) Chamber temperature and animals not sacrificed.
passages and paranasal sinuses, liver, huidity. (vj Food and Body Weight Data, for
stomach, small and large intestines. (C) Nominal concentrations; Individual Animals. In tabular form.
spleen. kidneys, thyroid (with (D) Actual concentrations: and data must be provided showing. for each
parathyroidi. adrenals, pancreas. (E) Median particle sizes and their animal:
urinary bladder, aorta, testes, ovaries geometric standard deviations. (A) Its identification number
corpus and cervix uteri, bone (with (2) Animal Records and Clinical (B) Measured food consumption
marrow), skeletal muscle, skin, and all Laboratory Data. The foUowing weekly throughout the test period.
other tissues in which lesions were information must be arranged by test (C) Body weight measured weekly
observed at necropsy, and group (dose level and sex). ADl means throughout the test period.

(B) In all other animals, the lungs. must be accompanied by standard (vi) Food and body weight data.
trachea, nasal passages and paranasal deviation, averages. In tabular and graphic form.
sinuses, liver, kidneys, and all tissues in (i) Significant Time Periods. for data must be provided showing. for each
which lesions were seen at necropsy Individual Animals. In tabular form. test group (dose level and sex): -

and in which abnormalities were data must be provided showing, for each (A) Mean measured food consumption
observed during the histopathology animal- weekly thruughout the test period; and
examination described in paragraph (A) Its identification number (B) Mean body weight measured
(b)(7)(i)(A) of this section. (B) Whether it died by sacrifice, and if weekly throughout the test period.

(ii) Tissues and microscopic slides so. whether it was moribund before (vii) Weekly sarvivol and sacrifice
must be prepared according to the sacrificr data. In tabular form. data must be
standards set forth in I -7.100-2(b)(7) (C) Its age at the beginning of study, provided showing: The number of
(ii) and (iii). Subpart A. Tissue samples. (D) The week of the test when animals in each group which remained
tissue blocks, and microscopic slides sacrifice occurred or the animal's death alive at the end of each 7-day interval.
must be preserved and held in was noted: and the number of animals in each group
accordance with § 772.110-1(11. A (E) Its age at death. that were sacrificed or otherwise died
qualified pathologist must have final (ii) Variation from Requirements, for during each 7-day interval, and the
responsibility for the histopathology Individual Animals. In tabular form. number that died by sacrifice and were
examination. The standards set forth in data must be provided showing, for each moribund before sacrifice.
§ 772.100-Z(b)(1)(i). Subpart A. must animal that was not subjected to gross (viii) Clinical laboratory test protocol
apply. necropsy and histopathology (A) The rationale for the timing of

(iv) The histopathology findings must examination in accordance with clinical laboratory test. if different from
be recorded and reported as required by requirements of this section: the standards set forth in paragraph
paragraph (c)(5) of this section. (A) Its identification number (b)(4) of this section; and

(c) Data reporting and evaluation. In (B) The manner of variation: and (B) The method and rationale for
addition to information meeting the (C) The reasons for failure to comply selecting animals for the cLinical
general reporting requirements of with the requirements of this section. laboratory tests.
I 772.100-2(b)(8). Subpart A. the test (iii) Toxic. Pharmacologic. and (ix) Clinical laboratory testing for
report must contain the following Behavioral Effects, for Individual each animal. in any appropriate form.
information. presented in the format Animals. In tabular form. data must be data must be submitted showing. for
specified. provided showing, for each animal: each animal:

(1) Test conditions. (i) Chamber and (A) Its identification number:. (A) Its identification number and
generating system. Description of the (B) The date of observation of each (B) The results of any hematologcal.
chamber design and operation including sign of toxicity, pharmacological effect. blood chemistry. cholinesterase
type uf chamber, its dimensions, the or behavioral abnormality-. and inhibition, and other clinical laboratory
source of make-up air and its (C) A description of the toxic sign. tests perforned.
conditioning (heating or cooling) for use pharmacological effect, or behavioral Ix) C.iniccl lborator test ng for
in the chamber, the treatment of abnormality. If such a response occurs eacn test group. In any appropnate !orm.
exhausted sir. the housing and repeatedly. it need be'descrbed only data must be submitted showing. for-
maintenance of the animals in the once and may thereafter be described each test group (dose level and sex). the
chambers, and similar related by reference. average of the results of each
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hematologic. blood chemicaL designation by check mark of those
cholinesterase inhibition, and other tissues found to be normal.
clinical laboratory test performed. (C) If a grading system is used, a

(3) Cross Necropsy data. For all description of the system.
averages in the data required in this (ii) Counts and Incidence of Lesions.
subparagraph. the standard deviation by Test Groups. Data must be submitted
must be stated. The following test in tabular from showing, for each test
information, arranged by test groups group:
(dose level and sex), must be supplied in (A) The number of animals at the start
tabular form of the test. the number of animals

(i) Data showing the identification surviving to the termination of the test.
number of any animal in which any and the number of animals in which any
gross abnormality was noted. and lesion was found:
containing, for each such animal, a (B) The number of animals affected by
description of each gross abnormality each different type of lesicn. the average
(including measurements), and the date grade of each type of lesion. the
(if known) when it was first observed, numbers examined for each type of
Cross abnormalities observed lesion, and the percentage of those
repeatedly need be described only once animals examined which were affected
and may thereafter be described by by each type of lesion; and
reference, with any variations noted, as (C) The number of each different type
necessary. of lesion.

(ii) Data showing the number of (iii) Incidence of Tumors. If a tumor is
animals in which any type of gross observed in any animal the report must
abnormality was observed. include a complete description and

(iii) Data showing. for each animal: Its diagnosis of each tumor as required in
fdentification number, weights of its Section 772.213-1(k)(2).
organs listed under paragraph (b)(6)(ii) (5) Evaluation of Data. An evaluation
of this section and corresponding organ- of the test results (including their
to-body weight ratios. statistical analysis). based on clinical

[iv) Data showing the mean weights of findings, gross necropsy findings, and
each type of organ listed under histopathology results, must be made
paragraph (bJ(6)(ii) of this section. and and supplied. This submission must
mean organ-to-body weight ratios. include an evaluation of the

(4) HistopaLhology data. The following relationship, if any. between the
information must be arranged by test animals' exposure to the test substance,
group (dose level and sex). All means and the incidence and severity of all
must be accompanied by standard abnormalities, including behavioral and
deviation. The number of data units on clinical abnormalities, gross and
which a calculation is based must be histopathologic lesions, organ weight
reported for all percentages and means. changes. effects on mortality, and any

(iJ Description of Lesions. for each other toxic effects. The evaluation must
Animal. Data must be submitted in an also include dose-response curves for
appropriate form showing. any toxic or pharmacological effect

(A) For each animal. its identification which appear to be compound-related
number, and a complete description and for the various groups, and a description
diagnosis of every lesion in the animal of statistical methods.
Non-neoplastic lesions which are
observed frequently or which are
common in both treated and control
animals must be graded. (Descriptions
of neoplasms may also include grading.)
A commonly-used scale suci'as :t. 2. 3.
and 4 for degrees ranging from very
slight to extreme can be used. but other
scales are also acceptable. If known, the
description and diagnosis must identify
iny lesion which caused the animal to
be moribund or to die. The description
and diagnosis must include the time of
appearance (if known) for each lesion.
Abnormalities observed repeatedly need
be described only once. and may
subsequently be supplied by reference.
with any individual variations noted as
necessary.

(B) For each animal, a paragraph
listing the tissues examined and
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Zile Sy'stem, 1711C.

PROTOCOL

Special Test No. 5: Subchronic Behavioral
Effects Inhalation Study, Rodent(a)

(No standard protocol available)

(a) Special Test No. 5 uses rodent as the animal, price is based on rat.
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PROTOCOL

Test No. 6: Chronic Inhalation Toxicity Study (772.113-3), Rodent(a)

f 772.1 13-. Nan-oncogeni chronic laboratory dog and rat are selected. EPA (8) Duration of treatment and@e50c= test Stariarfa. must approve the number of animals per dbservation periods. The tester must
(a) Study des es (1) Species and group. administer the test substance to rate fcr

strains. (i) The tester must use at least (5) Control groups. A tester must use a at least 30 mon.hs. in stdies Wth
two mam.a.lian species: one. a matched control group wttich is identical nonrodents. the tester must test for at
laborao'y rat and the second, a in every respect to the exposed groups least 2 years unless the Agency
nonrodeat. The Agency recommends the except for exposure to the test authorizes specific exceptions.
dog as the nonrodent species. The tester substance. (9) Dose leves and dose selectior. (i)
may titilte other suitable nonrodent Note M U & vejUcle A d-iinrstered In The tester must select doses to permit
species approved by EPA. matched control group and if its toxic analysis of dose-response relationships

Note.-Selection of the most appropriate properties are not known. the tester may. at and the "no observable effect ,evel"
nou'odent species should be predcated upon his/her disctieon. ne a negative or (NOEL).

ick factors as metabolism. untreated control group. (A) A min.mnum of three dose levels
pharrauacketica. sensitivity or Not (4.-Ta EPA may require a Postive (in addition to controls) in each sex of
orpeopm and other cmaideations Control Group for particular chemica wten each species must be used.
pertinent to the study. the smsiUvity of the test animal to the (B) The highest dose level must

(ill The sponsor or tester must select chemical class to which the test suhait.nc demonstrate toxicologic effects.
the specific strains and/or stocks of test belongs cannot be documented. "'hn us*d. Morality in rat groups must not exceed
animals to be used. Test animals must the positive control romp should serve as an
be frown established strains and/or Internal qualt7 control to ascertain whether 50 percent before 18 months. Mortality

the test asmas are sensitive to or respond instocks. Ai part of the study plan a predictable manmer to known toxic agents in nonmodent groups must be kept to a
submission. the sponsot must present and whether the test strain or species reacts minimum but significant toxicologic
the rationale for selection of the specific smilary to another strain or species when effect most also be demonstrated in the
test animals along with historical data exposed to the same known standard species.
on their lifespans and disease types and toxicant. (C) The lowest dose level must be
incidencs. (6) Route(s) of administration. To the selected to produce no obser-able
(2) Sex. The tester must use equal extent possible. route(s) of . evidence of toxicity other than tumors

numbers of males and females at each administration should be comparable to (NOELI.
dose level the expected or known rmutes of human (D) The sponsor or tester may add

(3) Age at start of test. The tester must exposure. Test rules in Part 771 wi'l additionaldose levels at his/her own
begin to dose as soon as possible after specify the r ute(s) to be employed for a ddi.ro If oher dose levels are
weaning and environmental particular chemical. For inhalation ad tested, the sponsor must submit the dataacclimatization, but no later than six dermal studies. Part 77i win also speci from airy such discretionary levels to the
weeks of age for rodents and at ten the specific cenditious for administe.ing Agency along with th t of the required
weeks of age for dogs. For nonrodent the test substance. levels.
species, other than the dog, the Agency (n Frequency of e=osure. The te (ii) The teste must conduct a
must approve the age of initial exposure. must administer test substance and preliminary toxicology study of at least

(4) Crvup size. Each "test group" of vehicle. if any, by the same route and at 90 days to select the cronic dose levels
rodents must contain at least 50 animals the same frequency for the duration of which meet the requirements of this
(plus at least 8 additional for clinical the study. For gavage. the test substance sectior. A preliminary toxicology study
laboratory testing). If the nonrodent must be administered daily. for feeding, of at least 90 days that has been
species is the dog. then each group must odibitum: for inhalation exposure. a completed previously may be submitted
contain at least six animals. The tester minimum of 5 days per week. 6 hours for this purpose.
must assign animals to individual test mi n o der e.pours (ifio The sponsor must submit thegoups by a specifed randomization pet" day and f'or derml exposure. s (sh p no utsb i h
pocur Wyha specifiesd plandm~n f specified in the applicable test rule. For rationale for dose selection including
procedurm. When the stdy plan calls for gavage. the tester must conduct the supporting data from preliminary
ntemdosin at approximately the sahee tre toxicity studies as a part of the studynumber of animals in each group at the each day. plan submission.
start of the study by the number
scheduled *o be killed before completion
of the study. If species other than the

(a) Test No. 6 uses rodent as the animal, price is based on rat.
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(b) Study conduct. (11 -inicul termination: hematocrit hemoglobin. for liver function: electrocardiogram.
procedures. A Yeterinarian, as specified erythrocyte count, total and differential blood pressure. and exercise recovery
in I 77'.113-1(e)(2). must ascertain and leukocyte counts, platelet count, and for cardiovascular function. The tester
be responsibla for the health status and prothrombin and clotting times. If must perform these evaluations at the
cars of al test animals during the study. hematologic evidence of anemia is beginning (nonrodent only) and at least
A technical employee. as specified in present. reticulocyte counts must be every 3. 6. 12. 18 24 months and at study
I 772.113-1(e)(3)(ii). must be respoosible performed within one week of the termination.
for the daily observations and care of determination. (E) Residue analysis. The tester must
the test ani--l rB) Blood chemist.rv. The tester must measure levels of test substance. major
(i) Observation of animals. (A) Each conduct the foUowing quantitative blood metabolites or other biologically

test aW-a must be ident ad by a chemistry determinations at least at3. 6. significant metabolites at 3. s. 12 18. and
specific idandifca don number. The 12. 18. 24 months and at study 24 months I month and at the
tester must ac=ount for all animals at termination: calcium, sodium, termination of the study. Tissues from
the end of the study. The tester must potassium. chloride, serum lactic the predesignated animals analyzed
establish and adhere to standard dehydrogenase. serum glutanic pyruvic should include all target tissues from
operating procedures for housing. transaminase. creatinine kinase. serum prechronic toxicology studies and those
feeding, handling, and care of test glutamiic oxaloacetic transaminase. suggested by pharmaco-kinetic studies.
animals as specified in § 77z2,1o-1. To glucose. blood urea nifrogencreatinine. These analyses must include at least
further assure minimal loss of animals direct and total bilirubin, cholinesterase. plasma. 24-hour'urine. feces and. at time
due to cannibalism or autolysis of total cholesterol, triglycerides, serum of death or scheduled killing. liver and
tissue, technical employees, as specified alkaline phosphatase. albumin, globulin. kidney.
above, must observe the test animals at and total protein. In addition to these (iii) Interim kill. The tester may kill
least every 12 hours throughout the test tests, the tester may conduct other predesignated animals (other than those
period. EPA may consider a study to be quantitative blood chemistry predesignated for hematological tests in
unacceptable for purposes of satisying determinations at his/her discretion, paragraph (b)(1)(ii)(A) of this section at
a test rule requirement if losses in any such as uric acid. gaminaglutamyl any time during the study, provided that
test group exceed 5 percenL transpeptidese. and ornithine be/she increases the number of animals

(B) Technical employees must conduct carbamoyltransferase. started in the study at least by the
routine clinical examinations on all test (C) UrinalysisThe tester must number scheduled or anticipated to be
animal. Clinical examination must conduct the following quantitative killed before the end of the study.
include weighing of each animal at determinations at least at 3. 6 12. 18& 24 (iv) KillinS of test animals. Animals
approximately the same time of day. at months and at study termination: which appear during the study as
least once a week during the first 23 specific gravity or osmolarit, pH, moribund, injured, or weak. and not
weeks, and every two weeks thereafter protein. glucose. ketones. bilirubin, and expected to survive to the next
and observing all animals in relation to urobilinogen. as well as microscopic observation, must be killed to preclude
food and water consumption, morbidity, examination and inalysis of formed the loss of tissues from cannibalism
mortality and causes thereoL loss of elements. Each animal's urine must be and/or autolysis. Animals surviving to
animals for whatever reason. signps of evaluated individually, the termination of the study must also
toxicity. pharmacologic effects, and be killed. A technical employee must
behavioral changes. The observer must Nota.-Additional Tests. Based on results obtain blood samples for hematologic

of concurrent or previous studies on the test deteinatiodssfromeeachranimal
record all data in detail at the time of substance. its metaboice or degradation determinations from each animal
observation. products. the tester shoild conduct such immediately before it is killed or as it is
(ii} Clinical laboratory testing. The other determinations as may be necessary for illed. The method used for killing must

tester must conduct the following adequate toxicological evaluation, be humane and the same throughout thequanitatve dterinatons n astudy. The tester must select a method
quantitative determinations on aofkligwchilntprde
minimum of eight additional (D) Function tests. (j) The tester must of killing which will not produce
predesignated rats in each test group. determine the functional capacity of the interfering pathologc lesions.
For nonrodents, all animals in each test renaL hepatic, pulmonary, and (1 Pothology procedures. A Board-
group must be utilized. In addition to the cardiovascular systems. Certified or Board-Eligible pathologist.
tests listed below, if any interim clinical NoW.-Addional determinations must as specified in J 77,113-I(e)(I)il. must
observations suggest that other tests are place major emphasis on orlan or system be responsible for the planning and
necessary to assess the health status of function tests. Slecio o( the appropriate conduct of all pathology procedures and
test animals. the appropriate tests must tests must be based upon the findings in the histopathology examination. as well as
be conducted. subchronic studies or observations made for the final interpretation of all

Noe.-Predeasignsted means that the during the course of present study. pathology data. Other doctorate
animal has been selected to undergo these (2) Additional quantitative pathologists. as specified in 772.213-
tests by a sp-ifled randomization procedure determinations may include, but not 1(e)(1)(ii), are also acceptable for
prior to initiation of the study. necessarily be limited to the following conducting proced,.es in 'heir

water dilution and water concentration disciplines of spec;alhzation. under the
(A) Hematology. The tester must tests for renal functioni total lung direct supervision of a Board-Certified

conduct the following quantitative capacity, functional residual capacity, or Board-Eligible pathologist as
hematologic determinations at least at 3. and residual volume !or pulmonary specified in 7, 2.213-(e)(1 (i).
6. 1- 18. 24 months and at study function: bromsulphalein excretion test
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Not.-Direct supervision means that the tissue(s). Sections from the following allow for the largest surface areas
supervisor is immediately available for tissues from ar test animals regardless possible for subsequent microscopic
consultation. as necessary. This consultation of their time of death most be propery examination. Honow organs must be
may be done in person or by telephone, preserved for routine microscopic trimmed to allow for a cross section

(I) Cross necropsy. (A) Qualified exa minatom mount from mucosa to serose. Lymphpathologists, as specified 77.113- (A) Anl gross lesions (with a margin of nodes must be bisected 1!,.:'-ugh he

1(e)(1). must perform or personaally normal tissue) bitUs, if possible.
supervia, the necroosies. Other (BI Brain fminimum of one section " ..,,de . , ,
appropriately trained technical each from the forebrain. midbrain, and. employee must cut tissues routinely at a
employees, as specified in 772.113- hindbrain); thickness of three to six mic-a (3 to 6 .l.
1(e)(3)(i) may assist in the necropsy. (C) Spinal cord (tninianam of one in no case exceeding 10 i All tssues

Note.-:.Personal supervision means that the tion each from cervical. thoracic. and must be seaied r 1uiLely with

supervisor is immediately vaable for a'lumbar regions); m toe ia nd eo sin ( &E . EP A

consultation at the site. la Eyes and contiguous Hardenan encourages the use of special stains
BdAnimals must be necropsied as ( r y gland: appropriate td the specific neoplasrm.

(Bso als usibe ecr o later (F) Ptsaivary gland lesion. or tissue. Multiple sections Istep
soon as possible after death but no later h Mayor salivary gland. thymus cuts) must be made on each tissue or
than 16 hours after death. Ifnecropsy tyoid with parathyroid, mammary organ that contains gross evidence of a
canna be performed mmedately alter glands. Zymbals gland (if present): neoplasm or lesion and oin each tissue or
the animal is killed or found dead, a (C) Oral mucous membrane (including organ in which a metastAsis may be
technical employee must immediately random sections from tongue. buccal. anuticipated. The tester must identify all
refrigerate (but not freeze) the animal at and alveolar mucosa. pharynx. and blocks and mi=-oscopic slides by
temperatures low enough to minimize- nasopharynx, reference to the animnas specifc

ssue autolysis (4-B" C), Animals found (H), Heart and aorta (three sections identification number and must preserve
dead upon routine clinical examination from different locations) and hold them in acordanc-e with
must be necropsied as soon as possible (ai Trache: lungs. with the mainstem a

to salvage usable tissues. bronchi: Mi

(C] The gross necropsy must include ( Esophagus, stomach, small (valu Microscopic examination ad
an initial physical examination of the intestines and large intestine (ceeum evaluation. (A) Qua-fied pathologists as

external surfaces and all orifices colon. and rectumh perform the microscopic examinaton

folowed by an internal examination of (K) Adrenal glands. pancreas. liver and evaluation with subsequent
tissues and organs Mi si. The (minimum of two lobes). gal. bladder rif diagnosis. The same pathologist must
examination must include the following: present), spleen: examine and evaluate all microscopic
external and internal portions of all (L) Kidneys. urinary bladder. slides from all test animals of a given
hollow organs; cranial cavity and (M) Representative lymph nodes species.
external surfaces of the brain and spinal (including those draining any neoplasm (B) ),ficroscopic examination must be
corda nasal cavity and paranasal nad those with gross changes): performed on ail appropriate tissues
sinuses; neck with its associated organs (N) Bone including marrow. from the described in paragraphs (b)(2"(ii].
and tissues: thoracic, abdominal, and sternum vertebra and/or tibiofemoral (b}(2)(v). and (b](2- (vi) of this section.
pelvic cavities with their associated joint: The pathologist must record. docurrent,
organs and tissues: and the muscular/ (0) Skin (sections from similar sites of and report all rmcroscopic findings
skeletal carcass. The urinary bladder all animalsJ including all abnoralities. lesions.and lungs mbst be inflated with a proper (P) Skeletal musce; neoplasms metastatic turnors and e r

fixative to allow for better gross (Q) For males: testes, prostate, and &II anatomic location in accardance wiLth
examination and preservation, other accessory sex organs: I 77Zl13---(k)(2).

(D) The weights of the heart. liver. (R) For females: vagina, corpus and (v) .4dditional Examinc:ons. AU
kidneys, testes, spleen. lung, brain, and cervix uteri, ovaries, and fallopian adverse health effects observed duing
adrenals must be recorded after careful tubes. the course of the study must be
dissection and trimming. In addition. the (iii) Preportion of tissue for ehmined W'ou en there is Clinical

thyroid (with parathyroids) and pituitary microscopic examination. A patholcgist evidence of specific toxicologic or
must be weighed for each nonrodent. or a technical employee. as specified 1A pharmacologic effects related to speC'i.
The person responsible for the gross I 7"2.113-1(e)(3)(i). must prepare all target organs, the necropsy and
necropsy must record all gross specimens for microscopic examination, microscopic examinations of uhe
necreopsy findings in accordance with (A) Tissue fixation and trimming. The suspected target organs must be
I77L113-1(k)(2). technical employee must fix tissues 'or conducted in greater detail. Far

the appropriate times for the fixative example. when there is clnical evidence
(fi Tissue preserotion. A technical utilized. A pathologist must perform or of neurologic effects, multple sectons

employee must immediately preserve anl d.rect!y and personally supervise tissue from brain, spinal cord. and nerres
tissues and organs from all test animals trim==m. Routinely, tissues must be be examined.
un 10 percent buffered formalin or tr.mmed to a tucknes of no more than
another recognized and accepted 0.4 cm for subsequent processing.
Fixative appsroiate for the specific Parenchymal ornans must be -'.mJmed to
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(vi) Special ExaminaCdons. (A)
Additional sections must be
microscopically examined from a
minimum of ten rodent animals selected
randomly from the long-term survivors
and all nonrodent animals of each test
group and in all animals in which
c!'ntc.al or g-osly ebservable eviden--
of disease is present. If microscopic

examination reveali evidence of disease
in any of these tissues. then these target
tisues must be examined in all test
animals.

(B) The necropsy and microscopic
examination must include, in addition to
those tissues listed in paragraph
(b)(2)(d) of this section. the followinr.

(1) In a feeding study. nasal cavity,
paranasal sinuses: nasopharynx.

(21 In an inhalation study multiple
sections of the upper respiratory tract
nares: nasal cavity: paranasal sinuses:
hypopharynx-larynx.

(3) 1n a dennal study skin (normal.
skin from sites of skin painting.
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PROTOCOL

Special Test No. 6: Oncogenic Effects Inhalation Study (772.113-2), Rodent(a)

j 772.113-i Onclogenic etthcts test

(a) Study design. (1) Species and (g) Dose levels and dose selection. iI
Sbifl. (t) "be tester must use at least and rat are selected. EPA must appro% e "he tester must provide data from at
two rodent spemes, the Laboratory The ituniber uL drniams per group. least th'.ree dose levels (14 aJ.a;;u,, w

mouse and rt. An alternative species (5) Control groups. A tester must use a controls) in each sex of each species.
may be ,o-ed if the sponsor car provide matched control group which is identical (A) The high dose level must be the
sufficient data and/or rationale to in every respect to the exposed groups maximum level that can be administered
demonstrate that it is a more except ror exposure to the test for the duration of the test per;od. with
appropriate specdes for a specific test substance. demonstrable but only slight toxicity,
substance. The sponsor must present Note (n.-Lf a vehicle is administered to the and no substantia re ction in
such data and/or rationale for Agency matched control group and if its toxic longevity due to effects other than
approval as a part of the study pla. properties are not known, the tester may. at tmors. Signs of demonstrable. slight
submission. his/her discretion. use a negative or toxicity are a weight decrement not to

(ii) The sponsor or tester must select untreated control group. exceed 10 percent compared to
the specific strains and/or stocks of test Note (1,).-The EPA may requtre a Posi:ive apprnpriate controls. clinical signs of
animals to be used. EstabUshed strains Control Group for particular chemicals when toxicity, or pa&,ologic lesions other than
and/or stocks which are expected to be the sensitivity of the test animal to the those related to a neoplastic response.
sensitive to the test substare must be chemical class to which the test substance (B) The intermediate dose level must
used. As part of the study pin beloins cannot be documented. When used, be some fraction (4 to i) of the high
submission, the sponsor must present the positive control group should serve as an dose level.internal quality control to ascertain whether
the ratone fo se.lecton Of' the s cc the test animals are sensitive to or respond in (C) The lowest dose level must be
test animals. ThLs must include a a predictable manner to known toxic agents some fraction ( or less) of the-
susnizmmary at any prior test results with and whether the test strain or species reacts intermediate dose level but not less than
the selected species. historical data on similarly to another strain or species when 10 percent of the high dose level.
their )ifespans. spoentsneou diseases exposed to the same known standard (D) The sponsor or tester may add
and conlitiom (Induding tumors) and toxicant, additional dose levels at his/her own
their incidene . (6) Route(s) of administration. To the disc etion. If other dose levels are

Note-A eptsbe rati~om)e for alternate extent possible. routefs) of tested. the sponsor must submit the da:a
species would be results from prior administration should be comparable to from any such discretionary levels to
oncsl-,,hty swdiia wh5~ sbow that the the expected or known routes of human Agency along with that of the required
aternaev e pecies iseitve to t exposure. The test rules in Part 771 will levels.

which the tes t subest belongs or that th specify the route(s) to be employed for a (i) The tester must conduct a

alternate species ba sila r etabotflun or particular chemical For inhalation and preliminary toxicology study of at least

pier'macokimetics to hamans. dermal studies, Part 771 will also specify 90 days to select the chronic dose levels

(2) Sex. The tester must use equal the specific conditions for administering which will meet the requirements in this

numbers of males and females at each the test substance. subsection. A preliminary toxicology

dose level (7) Frequency of exposure. The tester study of at least 90 days that has been

(3) Age at start of test The tester must must administer test substance and completed previously may be submtted

begin to dose rodents as soon as vehicle, if any. by the same route and at for t-is purpose.

possible af ter weaning and the same frequency for the duration of (iW)] The sponsor must submit the

envwoimental acclimatization by no the study. For gavage. the test substance rationale for dose selection including

later than six t6) weeks of ale. For must be administered dally. for feeding. supporting data from preliminary

nonrodenti. the Agency must approve ad libitum: for inhalation exposure, a toxicity studies as a part of the plan

the age of initial exposure. minimum of 5 days per week. 8 hours submission.

(4) Group size. Each -lest group" of per day. and for dermal exposure. as (b) Sludy conduct (1) Clinical

rats or mice must contain afleast 50 specified in the applicable test rule. The procedures. Veterinarians. as specified

anmals. The tester must assign animals tester must conduct the dosing at in I 772.113-1(e](2). must ascertain and

to individual lest groups by a specified approx- ately the same time each day. be responsible for the health status and

randomization procedure. When the (8) Duration of treatment and care of all test animals pror to and

study plan calls for interim kill, the observation periods. The tester must d u-ng the study. Technical employees.

tester must increase the number of administer the test substance to rodent as specified mn I 7-113-1(e)(3)(iij. must

ani:als in each group at the start of te species for a minimum of :4 mo, It be responsible for the daily

stuiy by the number scheduled to be no lonrer than 30 months. 1f a nun-or.e.f ,cservattons and care of test an:mas.

kiled before completion of the study .I species is used. the Agency must
-"'ies other than the laboratory mo'se approve the duration of exposur,.

(a) Special Test No. 6 uses rodent as the animal, price is based on rat.
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(i) Observation of Animals. (A) Each (iii) Interim kill. The tester may kill
test animal must be identified by a predesignated animals (other than those
specific identification number. The predesignated for hematological test in
tester must account for all animals at paragraph (b)(1)(ii) of this section at any
the end of the study. The tester must time during the study. provided ;hat he
establish and adhere to standard (she) increased the number ). animals
operating procedures for housing, started in the study at least by the
feeding. handling, and care of test number scheduled or anticipated to be
animals as specified u2 J 77.11i-1. killed before the end of the study.
Subpart B. To further assure minimal (iv) Killing of test animals. AMnmaIs
loss of animals due to cannibalism or which appear during the study as
autolysis of tissue, technical employees, moribund, injured, or weak. and not
as specified above, must observe the - expected to survive to the next
test animals every 12 hours throughout observation, must be killed to preclude
the test period. EPA may consider a the loss of tissues from cannibalism
study to be unacceptable for purposes of ant/or autolysis. Animals surviving to
satisfying a test rule requirement if the termination of the study must also
losses in any test group exceed 5 be killed. A technical employee must
percent. obtain blood samples for hemotologic

(B) Technical employees must conduct determinations from each animal
routine clinical examinations on each immediately before it is killed or as it is
animal. These clinical examinations killed. The method used for killing must
must include weighing of each animal be humane and the same tlroughout the
approximately the same time of day, at study. The tester must select a method
least once a week during the first 13 of killing which will not produce
weeks, and every two weeks thereafter, interfering pathologic lesions.
and observing animals in relation to (2) Potology procedures. A Board-
food and water consumption morbidity, certified or Board-eligible pathologist, as
mortality and causes thereof, loss of specified in J 772.113-1(e)(I)(i). must be
animals for whatever reason. signs to responsible for the planning and
toxicity, pharmacologic effects, and conduct of all pathology procedures and
behavioral changes. The observer must histopathology examinations, as well as
record all data in detail at the time of for the final interpretation of all
observation, pathology data. Other doctorate

(l) Hematology. The tester must pathologists, as specified in 1 772.113-
conduct the following quantitative
hematologic determinations on a l(e)(1)(ii], are also acceptable for
minimum of eight predesignated animals conducting procedures in their
in each test group at one year (: one disciplines of specialization, under the
month) and at termination: hematocrit. direct supervision of a Board-Certified
hemoglobin. erythrocyte count, total and or Board-Eigible pathologist as
differential leukocyte counts, platelet specified in I 772113-1(e)(1)(i).
count, and prothrombin and clotting Note.-Ourect supervision means that the
times. If hematologic evidence of anemia supervisor is immediately available for
is present at one year. reticulqcyte consultation. as necessary. ThL: c€nsultation
counts must be performed wflhin one may be done in person or by telephone.
week of the determination. In addition i) Gross necropsy. (A) Qualified
to the tests listed above, if any interim patholrgists. as specified in I 772.113-
clinical observations suggest that other 1[e)r2)(1), must perform or personally
tests are necessary to assess the health supervise the necropsies. Other
status of test animals, the appropriate appropriately tained technical
tests must be conducted. In the event employees, as specified in I 77."13-
that any of the predesignated animals 11e)(3)(i). may assist in the necropsy.
does not survive 12 months, another Note.-Personal supervision means that the
animal selected by statistiwl supervisor is immediately available for
randomization from the remainder of the consultation at the size.
appropriate test group can serve as areplacement. (B) Animals must be necopsied as

soon as possible after death but no later
Note.-Predasignated means that the than 15 hours after death. if necropsy

animal has been selected to undergo this test cannot be performed immediately after
by a specifled randomization procedure prior the animal i- killed or found dead. a
to initiation of the study. technical employee must immediately
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refrigqrate (but not freeze) the animal at (0) For males- testes. prostate. and all pharmacologic effects. including non-
temperatures low enough to minimize other accessory sex organs oncogenic effects, the necropsy and
tissue autolysis (44' a Animals found (P) For females: vagina. corpus end microscopic examinations or the
dead upon routine cfiical examinationfl cervix uteri, ovaries, and fallopian suspected target organs must be
must be necropsied as soon as possible tubes. conducted in greater detail. For
to salvage useable tissues. (iii) Preparation of tissue for example, when there is clinical evidence

(C) Thbegross necropsy must include microscopic examination. A pathologist of neurologic effects. multiple sectict s
an initial physical examination of the or a technical employee. as specified in from brain, spinal cord. and nerves must
external surfaces and all orifices I 77.113-1(e)(3)(il. must prepare all be examined.
folowed by an internal examination of specimens for microscopic examination. (vi) Special examinations. (A)
tissues and organis in sits. The (A) Tissue fixation and trimming. A Additional sections. as specified below.
examination must include the folowing; technical employee must fix tissues for must be microscopicay examined from
external and internal portions of all the appropriate time for the fixative mu t io ial eled om
houow urgani. c-:- .,iy and uil~ed. A pathologist aost perform or a minimum of ten aels se.ec'd
external surfaces of the brain and spinal directly and personally supervise tisue randomly Erom the long-term survivors
cord. nasal cavity and oannasal trimming. Rcoutinely. tissues must be of each test group and in al a.nimals in

sinuses; neck with its associated organs trimmed to a thickness of no more tat which clinical or gros.sly observable
and tissues: thoracic. abdominal and 0.4 cm for subsequent processing. evidence of disease is presen.l 11

pelvic cavities with their associate Parenchymal organs must be trimmed to mcroscopic exanumation reveals
6rganis and tissues: and the musculart allow for the largest surface area evidence of disease in any of the tissues.
skeletal carcass. The urinary bladder possible for subequent microscopic then these 'rget tissues must be
and lungs must be inflated with a proper examination. Hollow organs must be exalined w all test animals.
fixative to allow for better gross trimmed to allow for a cross section (B) The necropsy and microscopic
examination and preservation, mount from mucosa to serosa. Lymph exa-inatons must include, in addition

(D) The person responsible for the nodes must be bisected through the to hose tissues listed in paragraph
gross necropsy must record aU gross hilus. if possible. (b)(2)(ai) of this section. the following:
necropsy findings in accordance with (B) Slide preparation. A technical (1) la a feeding study. nasal cavity

M m.113-1 0Z- employee must cut tissues routinely at a paranasal sinusrt nasophazyx.
(ii) Tissue preservation. A technical thickness of three to six micra (3 to 8 ;L). (2) In an inholation study, multiple

employee must immediately preserve all in no case exceeding log. All tissues sections of the upper respiratory tracr
tissues and organs from all test animals must be stained routinely with nares: nasal cavity: paranasal sinuser
in ten percent (i0w) buffered formar, or hematoxylin and eosin (H&E). EPA hy1pharynxalty n
another recognized and accepted encourages the use of special stains
fixative appropriate for the specaic appropriate to the specific neoplasm, (3J In a dermalstud,: skin (normaa
tissue(s). Sections from the following lesion, or tissue. Multiple sections (step skin from sites of skin painting.
tissues from all test animals regardless cuts) must be made on each tissue or
of their time of death must be properly organ that contains gross evidence of a
preserved for routine microscopic neoplasm or lesion and on each tissue o
examination: organ in which a metastasis may be

(A) All gross lesions (with a margin a- anticipated. The tester must identify all
normal tissue):, blocks and microscopic slides by

(B) Brain (minimum of one section references to the animad's specific
each from the forebrain. midbrain, and identification number and must preserve
hindbrain): and hold them in accordance with

(C) Eyes and contiguous Harderian I 772.110.-1)(2).
glands: (iv) Microscopic examination and

(D) Pituitary gland: evaluation. (A) Qualified pathologists as
(E) Major salivary glands. thymus. described In I 77Z-113-1(e)(1). must

thyroid with parathyroid. mammary perform the microscopic examination
glands: Zymbas gland (if present, and evaluation with subsequent

(F) Oral mucous membrane (including diagnosis. The same pathologist must
random sections from tongue. buccal. examine and evaluate all microscopic
and alveolar mucosa. pharynx. and slides from all test animals of a given
nasopharynxr. Spoe%.
(G) Hert and aorta:(C) Trachea: lungs with the mainsate: (B) Microscopic examination must be"ronchi: performed on all tissues described in
(1) Esophagus. stomach. small paragraphs (b)(2 ). P27(v). and

intestines and large intestine (cecum. (b](2)(vi) of this section. The pathologist
colon and rectum);, must record. document. and report all

(1) Adrenal glands. pancreas. Over microscopic findings including all
(minimum of two lobes), gall bladder (if abnornialities. lesions. neoplasms.
presentl. spleen: metastatic tumors and their anatomic

(M) Kidneys. urinary bladder locations in accordance with 1 777Z13..
(.) Representative lumph nodes l(k)(2).

(including those draining any neoplasm (v) Addieronal examination. All
and those with gross changes): adverse health effects, including non-

(M) Sone including marrow from the oncogenic effects, observed during the
sternum, vertebrs and/or tibiofemoral course of the study must be examined.
joint a W hen there is clinical evidence

(N) Skeletal muscle: suggesting specific toxicologic or
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Zie systems. 6uc.

PROTOCOL

Special Test No. 6: Combined Chronic Toxicity and
Oncogenic Effects Inhalation Study, Rodent(a)

(No standard protocol available)

(a) Special Test No. 6 uses rodent as the animal, price is based on rat.
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Zile Sy-stemsl, 1711C.

PROTOCOL

Test No. 7: Acute Inhalation Toxicity Study, Primate~a

(No standard protocol available)

(a) Test No. 7 uses primate as the animal, price is based on monkey.
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'le Syst ems, sc.

PROTOCOL

Test No. 8: Subchronic Inhalation Toxicity Study, Primate~a)

(No standard protocol available)

(a) Test No. 8 uses primate as the animal, price is based on monkey.
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Zile Systems, A.7/

PROTOCOL

Special Test No. 8: Subchronic Behavioral
Effects Inhalation Study, PrimateWa

(No standard protocol available)

(a) Special Test No. 8 uses primate as the animal,'price is based on monkey.
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PROTOCOL

Test No. 9: Chronic Inhalation Toxicity Study (772.113-3), Primate(a)

1772.113-3 Non-oncogenic chronic laboratory dog and rat are selected. EPA (8) Duration of treatrment and
effects test standards, must approve the number of animals per dbservation periods. The tester must

(a d e des g () Spec ee and group. administer the test sui6,ence Lo raae CT

strusn. (i) The tester muat use at least (5) Controlgroups. A tester must use a at least 30 months. In studies with
two mammalIan species: One. a matched contral group w€ich is identical nonrodenta, the tester must test for ;t
laboratory rat and the second, a in every respect to the exposed groups least . years uress the Agency
nonrodent. The Agency recommends the except for exposure to the test authorizes specific exceptions.
dog as the nonrodent species. The tester substance. (9) Dose levels and dose selection. (1)
may ntille other suitable nonrodent Note ().-t Ua vehicle is adminimstered t, the The tester must select doses to permit
species approved by EPA. matched control group and if its toxic analysis of dose-response relationsh,'Ps

Note.--.lectiou of the most appropriate properties are not iown. the tester may. at and the "no observable effect !evel"
nomodent species should be predicated upon his/her Atdion. we a negative or (NOEL).
mch factors as metaboaismtd con ro group. (A) A mininaum of three dose levels
pharmacakinetics. senivity or Now ffl,-Tb EPA may require a Positive (in addition to controls) in each sex of
orgnourpim ad other considerati.s Control Group for particular cbemicals when each species must be used.
pertinent to the study. the sensitivity of the test animl to the (B) The highest dose level must

(ii} 're sponsor or tester Must select chemical class to which the test substance demonstrate toxicologic effects.
the specific strains and/or stocks of test belongs cannot be documented. When used Morality in rat groups must not exceedanimals to be used. Test animals must the positive control group should serve as an So percent before is moths. Moralityinternal qualt 7control to ascertain whbsthebr
be from established strains and/or the test unmas are sensitve to or respond in
stocks. Ai part of the study plan a p.edictable manner to knowu toxic saprs in nortrodent groups must be kept to a
submission. the sponsoT must present and whether he test strain or species rmects minimum but significant toxicologic
the rationale for selection of the specific similarly to another strain or species when effect most also be demonstrated in the
test animals along with historical data exposed to the same known standard species.
on their lifespans and disease types and toxicant. (C) The lowest dose level must be
incidences. . (a) Route(s) of odministration. To the selected to produce no observable
(2) Seix. The tester must use equal extent possible route(s) of e evidence of toxicity other than tumors

numbers of males and females at each administration should be comparable to (NOEL).
dose level the expected or known routes o'human (D) The sponsor or tester may add

(3) Age at start of test The tester must exposure. Test rules in Part 771 will additional dose levels at his/her own
begin to dose as soon as possible after specify the route(s) to be employed for a discretion. If other dose levels are
weaning and environmental particular chemical. For inhalation and tested, the sponsor must submit the data
acclimatization, but no later than six dermal studies. Part 771 will also specify from any such discretionary levels to the
weeks of age for rodents and at ten the specific conditions for administering Agency along with that of the required
weeks of age for dogs. For nonrodent the test substance. levels.
species. other than the dog. the Agency (7) Frequeni'7 of eposure. The tester (i) The test., must conduct a
must approve the age of initial exposure. must administer test substance and preLiminary toxi ology study of at least
(4) Group size. Each "test group" of vehicle if any. by the samie route and at go days to select the cuVric dose :eveis

rodents must contain at least 30 animals the same frequency for the duration of which meet the reqwtremenrs of this
(plus at least 8 additional for clinical the study. For gavage. the test substance section. A preliminary toxicology study
laboratory testing), 11 the nonrodent must be administered daily, for feedin, of at least 90 days that has been
species is th.e do, ten eac' group must ad libitum: for inhalation exposure. a completed previously may be submitted
contain at !east six amiatls. The tester minimum of S days per week. 5 hours for this purpose.
must assign animaLs to ind:-.dual test per da. and for dermal exposure. a (ifi] The sponsor must submit the
groups by a specd.ed rardomization specified in the applicable !est rule. For ranonale for dose selecrion including
procedure. Wien .he study plan calls ror Savage. the tester must conduct te supporting data from preliminary
interim kill. the tester must increase the dosing at approximately the same tine toxcity studies as a part of the study
number of anmals in each group at .. e each day. plan submission.
start of the study by the number
scheduled to be kalued before completio*n
of the study. If species oter than the

(a) Test No. 9 uses primate as the animal, price is based on monkey.
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(b) Study conduct. (i) Clinictl termination: hematocrit, hemoglobin, for liver function; electrocardiogram.
procedures. A veterinaian. as specified erythrocyte count, total and differential blood pressure. and exercise recovery
in J M72.113-1(e)(2). must ascertain and leukocyte counts, platelet count, and for cardiovascular function. The tester
be responsible for the health status and prothrombin and clotting times. If must perform these evaluations at the
care of nal test animals during the study- hematologic evidence of anemia is beginning (nonrodent only) and at least
A technical employene. as specLed in present, reticulocyte counts must be every 3. 6. 12. 18 24 months and at study
I 772.113-1(eK3J(iU), must be responsible performed within one week of the termination.
for the daily obsemvatioas and care of determination. (E Residue analysis. The tester must
the test animals. (B) Blood chemistry. The tester must measure levels of test substance, major
(i) O6sarvation of animol (A) Each conduct the following quantitative blood metabolites or other biologically

test animal must be identified by a chemistry determinations at least at 3. 8. significant metabolites at 3. 6. 12. 18. and
specific identification number. The 12. 1 24 months and at study 24 months :t 1 -= .th and a.tester must account for all animals at termination: calcium, sodium, termination of the study. Tissues from
the end of the study. The tester must potasium. chloride, serum lactic the predesignated animals analyzed
establish and adhere to standard dehydrogenase. serum glutamic pyruvic should include all target tissues from
operating procedures for housing. transaminase. creatimine kinase, serum prechronic toxicology studies and those
feedin . handling, and care of test glutamic oxaloacetic transaminase. suggested by pharmaco-k netic studies.
animals as specified in J 772.110-1. To glucose. blood urea nitrogen.creatnine. These analyses must include at least
further assure raim l loss of animals direct and total bilirubin. cholinesterase. plasma. 24-hour'urine. feces and. at timedue to cannibalism or autolysis of total cholesterol. triglycerides. serum of death or scheduled killing. liver and
tissue. technical employees, as specified alkaline phosphatase. albumin, globulin, kidney.
above, must observe the test animals at and total protein. In addition to these (Lii) Interim kill. The tester may kill
least every 12 hours throughout the test tests, the tester may conduct other predesignated animals (other than those
period. EPA may consider a study to be quantitative blood chemistry predesignated for hematological tests in
unacceptable for purposes of satisfying determinations at his/her discretion, paragraph (b)(1)(ii)(A) of this section at
a test rule requirement if losses in any such as uric acid. gammaglutamyl any time during the study, provided that
test group exceed 5 percent. transpepridase, and ornithine he/she increases the number of animals

(B) Technical employees must conduct carbamoyltransferase. started in the study at least by the
routine Clinical examinations on all test (C) Urinaoysis.'The tester must number scheduled or anticipated to be
animal&. Clinical examination must conduct the following quantitative killed before the end of the study.
include weighing of each animaL at determinations at least at 3. 8, 12. 18. 24 (iv) Killing of test animals. Animals
approximately the same time of day. at months and at study termination: which appear during the study as
least once a week duri ks the first 13 specific gravity or osmolarity, pH, moribund, injured, or weak, and notweeks and every two weeks thereafter protein, glucose. ketones. bilirubin, and expected to survive to the nextand observing all animals in relation to urobilinogen, as well as microscopic observation, muist be killed to precludefood and water consumption, morbidity, examination and analysis of formed the loss of tissues from cannibalismmortality and causes thereof. loss of elements. Each animal's urine must be and/or autolysis. Animals surviving toanimals for whatever reason. signs of evaluated individually, the termination of the study must also
toxicity, pharmacologic effects, and be killed. A technical employee must
behavioral changes. The observer must Nol.-Additional Tests. Based on results

o f c o n c u rre n t o r p re v io u s stu d ie s o n th e te st d t e in aiod ss fro me e a chr a nm a l
record all data in detail at the time of substance. its metabolic or degradation determinations from each anial
observation, products. the tester should conduct such immediately before it is killed or as it is

Oil Clinical laboraory testing. The other determinations as may be necessary for killed. The method used for killing must
tester must conduct the following adequate toxicological evalustion. be hu.ane and the same throuhout the
quantitativestudy. The tester must select a method
minimum of eight additional (D) Function tests. (1) The tester must of killing which will not produce
predesignated rats in each test group, determine the functional capacity of the interfering pathologic lesions.
For nonrodents, all animals in each test renal. hepatic. pulmonary, and (2) Pathologyprocedures. A Board-
group must be utilized. In addition to the cardiovascular systems. Certified or Board-Eligible pathologist.
tests listed below, if any interim clinical Note.-Additional determinations must as specified in I 7:.113-1(e)(1[ 'l. must
observations suggest that other tests are place major emphasis on organ or syste.m be 'esponsible for the planning and
necessary to assess the health status of function tests. Selection o( the appropriate conduct of all pathology procedures and
test animals, the appropriate tests must tests must be based upon the findings in the histopathology examination, as well as
be conducted. subchronic studies or observations made for the final interpretation of all

Note.-Prdesignsted means that the during the course of present study. pathology data. Other doctorate
animal has been selected to undergo these (2) Additional quantitative pathologists, as specified in 7 7.113-
tests by a sp,,Ified randomization procedure determinations may include, but not tfe)(1}(ii). are also acceptable for
prior to initiation of the study. necessarily be limited to the followinr conducting procedures in tbeir

water dilution and water concentration disciplines of spec4alization, under the(A) Hematology. The tester must tests for renal function: total lung direct supervision of a Board-Certified
conduct the following quantitative capacity. functional residual capacity, or Board-Eligible pathologist as
hematologic determinations at least at 3. and residual volume for pulmonary spec:fied in I 77-113-1{e){1}(i).
6. 12. 18. 24 months and at study function: bromsulphaletn excret:on test
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NoI.-Direct supervision means that the tissue(s). Sections from the following allow for the largest surface areas
supervisor Is immediately available for tissues from all test animals regardless possible for subsequent microscopic
€ons-ltation. as necessary. This consultation of their time of death must be properiy examination. Hollow organs must be
may be done in person or by telephone. prese 'ved for routine microscopic trimmed to allow for a cross section

(i Cross necropsy. (A) Qualified examination: mount from mucosa to serosa. Lymph
pathologists, as specified I 77Z.113- (A) AU gross lesions (with a margin of nodes must be bisected th rough the
1(e)(1). must perform or personaally normal tissue). buns. if possible.
supervise the necropsies. Other ( Brain (minimum of one section (B) Slide preparation. A techrical
appropriately trained tec-"ical each from the foebrain. -ibra.n. and. employee must cut tissues routinely at a
employees, as specified in 1 772.113- hindbrain): thickness of three to six micra (3 to 6 )1.
I(e)(3)(i) may assist in the necropsy. (C) Spinal cord (minimum of one in no case exceedin1g 0. U.' t:zuc

Note.-Personal supervision means that the section each from cervicaL theracic. and must be stained routinely with

supervisor is immediately available for lumbar regions): hematoxylin and eosin (H&E). EPA
Consultation at the site. (0) Eyes and contiguous Harderian encourages the use of specal stainson a glands; appropriate td the specific neoplasm.
(B) Animals must be ne ropsied as (E)j Pituitary gland . lesion, or tissue. Multiple sections (step

soon as possible after death but no later (F) Major salivary glands. thymus cuts) must be made an each tissue or
than 15 hours after death. If necropsy thyroid with parathyroid. mammary organ that contains gross evidence of a

cannot be performed immediately after glands. Zymbal's gland (if present): neoplasm or lesion and dn each tissue or

the animal is killed or found dead, a (G) Oral mucous membrane (including organ in which a metastasis may be
technical employee must immediately random sections from tongue. buccal. ariticipated. The tester must identify all
refrigerate (but not freeze) the animal at and alveolar mucosa, pharynx. and blocks and microscopic slides by
temperatures low enough to miniize- nasopharynxr) reference to the animars specific
tissue autolysis (4-8 C. Animals found (H) Heart and aorta (three sections identification number and must preserve

dead upon routine clinical examination from different locations), and hold them in accordance with
must be necropsied as soon as possible (I) Trachea: lungs, with the mainstem I ,7110-1)(21.
to salvage usable tissues. broch . . (v) Micrscopic examinatin and

(C) The gross necropsy must include (J) Esophagus, stomach, small evaluation. (A) Quahlied patoogists as
an initial physical examination of the intesties and large intestine (ce-1m described in J 777.113-1(e)(1). must
external surfaces and'all orifices colon. and rectum) perform the microscopic examination
followed by an internal examination of (K) Adrenal glands. pancreas. liver and evaluation with subsequent
tissues and organs in situ. The (minimum of two lobes). gall bladder fif diagnosis. The same pathologist must

examination must include the following. present). spleen: examine and evaluate all microscopic
external and internal portions of all (L) Kidneys. urinary bladder. slides from all test animals of a given

hollow organs; cranial cavity and (Wl Representative lymph nodes species.
external surfaces of the brain and spinal (including those draining any neoplasm (B) Wicroscopic examination must be

cord. nasal cavity and paranasal and those with gross changes): performed on all appropriate tissues

sinuses: neck with its associated organs (N) Bone including marrow. from the described in paragraphs (b)(zl(ii).

and tissues: thoracic, abdominal, and sternum vertebra and/or tibiofemoral (b)(2)(v). and (b)(2)(vi) of this section.

pelvic cavities with their associated joint: The pathologist must record. docurent.
organs and tissues: and the muscular/ (0) Skin (sections from sLilar sites of and report all microscopic findings
skeletal carcass. The urinary bladder all awmals)L including all abnormelities, lesions.
and lungs mist be inflated with a proper (P) Skeletal muscle; neoplasms. metastatic tumors and th-eir

fixative to allow for better gross (Q) For males: testes prostate. and all anatomic location in sccodance with

examination and preservation. other accessory sex organs: I 772.113-1[k)(2).
(D) The weights of the heart. liver. (R) For females: vagina, corpus and (v) Additional Exomiho/ions. All

kidneys. testes, spleen. lung. brain, and cervix uteri, ovaries, and fallopian adverse health effects observed during

adrenals must be recorded after careful tubes. the course of the study must be

dissection and trimming. In addition. the (iii) Preparation of tissue for examined. When there is Clinical
thyroid (with parathyroids) and pituitary microscopic exominction A pathologist evidence of specific toxicologic or
must be weighed for each nonrodent, or a technical employee, as specified in pharmacologic effects related to speciic
The person responsible for the gross I 772.113-1(e)(3)(i). mute.st prepare all target organs, the necropsy and

necropsy must record all gross specimens for microscopic examination. microscopic examina tions of the

necreopsy findings in accordance with (A) Tissue fixation and trimming. The suspected target organs must be

£ 7,2.113-1(k)(2). technical employee must fix tiss')es for conducted in greater detail. For
the appropriate times for the fi.. -Ae example. when there is clinical evidence

() Tisruepresermvion. A technical utilized. A pathologst must perform or of neurclogic effect.s. multiple secnons
employee must immediately preserve all a/rect!y and personally supe,"vse tissue from brain, spinal cord, and ne"res.

tissues and organs from all test animals trimming. Routinely, tissues must be be examined.

in 10 percent buffered formalin or tr: ed to a thickness of no mcre ,han

another recognized and accepted 0.4 cm for subsequent processing.

fixative approWiate for the specific Parenchymal organs must be =-,.-ad to
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(vi) Special Examinadons. (A)
Additional sections must be
microscopically examined from a
minimum of ten rodent animals selected
randomly from the long-term survivors
and all nonrodent animals of each test
group and in all anmals in which

l,;IIaQel ut g3aly observable eviden(e
of disease is present. If microscopic

examination reveals evidence of disease
in any of these tissues. then these target
tissues must be examined in all test
animals.

(B) The necropsy and microscopic
examination must include, in addition to
those tissues listed in paragraph
(b)(2)(ii of this section. the followinr.

(1) In a feeding studr. nasal cavity:
paranasal sinuses. nasopharynx.

(2) In an inhalation study: multiple
sections of the upper respiratory tract:
nares: nasal cavity paranasal sinuser
hypopharyrx-laryux.

(3) in a dermal study, skin (normal).
skin from sites of skin painting.
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PROTOCOL

Special Test No. 9: Oncogenic Effects Inhalation Study (772.113-2), Primate (a)

1772.113-2 Oncogenic etfects tesot
standarle.
(a) Study design. (1) Species and (9) Dose levels and dose selection. iI

Strain. (i) The tester must use at least and rat are selected. EPA must approve The tester must provide data from at
two rodent species, Jw laboratory the number of animals per group. least three dose levels fin _dditin 
mouse and rat. An alternative species (5) Control groups. A tester must use a controls] in each sex of each species.
may be used it the sponsor can provide matched control group which is identical (A) The high dose level must be the
sufficient data and/or rationale to in every respect to the exposed groups maximum level that can be administered
demonstrate that it is a more except for exposure to the test for the duration of the test period, with
appropriate species for a specific test substance. demonstrable but only slight toxicity.
substance. The sponsor must present Note (i).-If a vehicle is administered to the and no substantial reduction in
such data and/or rationale lot Agency matched control group and if its toxic longevity due to effects other than
approval as a part of the study plan properties are not known, the tester may. at tumors. Signs of demonstrable, slight
submissioa. his/her discretion. use a negative or toxicity are a weight decrement not to

(iH) The sponsor or tester must select untreated control group. exceed 10 percent compared to
the specific strains and/or stocks of test Note (u).-The EPA may require a Posi:ive appropriate controls, clinical signs of
animal to be used. Established strains Control Group for particular chemicals when toxicity, or pathologic lesions other than
and/or stocks which are expected to be the sensitivity of the test animal to the those related to a neoplastic response.
sensitive to the test substance must be chemical class to which the test substanca (B) The intermediate dose level must
used. As part of the study plan belcings cannot be documented. When used. be some fraction (4 to V2) of the high
submission, the sponsor must present the positive control group should serve as an doselevel.internal quality control to ascertain whetherthe rationale for selection 0of the secic the test animals are sensitive to or respond in (C) The lowest dose level must betest animal This must include a a predictable manner to known toxic agents some fraction (Va or less) of the-
summary of any prior test results with and whether the test strain or species reacts intermediate dose level but not less than
the selected species, historical data on similarly to another strain or species when 10 percent of the high dose level.
theilifespans. spontaneo.s diseases exposed to the same known standard (D) The sponsor or tester may add
and conditions (Induding tumors) and toxicant. additional dose levels at his/her own
theu indsenm. (6) Route(s) of administration. To the discretion. If other dose levels are

Note.-Acceptble rationale for alternate extent possible, route(s) of tested, the sponsor must submit the data
species would be remilts bom prim administration should be comparable to from any such discretionary levels to
oncoseicity radis whih asow that the the expected or known routes of human Agency along with that of the required
altenative species is senstive oi the exposure. The test rules in Part 771 will levels.
which the test substance belongs or that toe specify the route(s) to be employed for a (ii) The tester must conduct a
alternate species has similar metabolism or particular chemical For inhalation and preliminary toxicology study of at least
pharmacokinea cs to humana, dermal studies. Part 771 will also specify 90 days to select the chronic dose levels

(2) Sex. The tester must use equal the specific conditions for administering which will meet the requirements in this
numbers of males and females at each the test substance. subsection. A preliminary toxicology
dose level (7] Frequency of exposure. The tester study of at least 90 days that has been

(3) Age at start of esL "The tester must must administer test substance and completed previously may be submitted
begin to dose rodents as soon as vehicle, if any, by the same route and at for this purpose.
possible after weaning and the same frequency for the duration of (iii) The sponsor must submit the
environmental acclimatization, by no the study. For gavage. the test substance rationale for dose selection including
later than six (6) weeks of age. For must be administered daily for feeding. supporting data from preliminary
nonrodents, the Agency must approve ad libitum: for inhalation exposure. a toxicity studies as a part of the plan
the age of initial exposre. minimum of 5 days per week. 6 hours submission.

(4] Group size. Each -lest group" of per day, and for dermal exposure. as (b) Study conduct. (1) Clinical
rats or mice must contain atfleast 50 specified in the applicable test rule. The procedures. Veterinarians, as specified
animals. 'The tester must assign animal, tester must cond&ct the dosing at in I 772.113-1(e)(2). must ascertain and
to individual :est groups by a specified approximately the same time each day. be responsible for the healh status and
randomization procedure. When the (8) Durotion of treatment and car of all test animals prior to and
study plan calls for interim kill, the observation periods. The tester must dung the study. Technical employees,
tester must increase the number of adinister the test substance to rodei as specified in 7 .113-1(e)(3)(ii), must
anim..als in each group at the start oftl".e species for , minimum of 24 moit'.i btv b. responsible for the daily
stutly by the number scheduled to be no longcer than 30 months. if a nonr-cen%,,ervations and care of test animals.
kiled before completion of the study. f species is used. the Agency -.us,
F!-.ies other than the laboratory mouse approve the duration of exposur,.

(a) Special Test No. 9 uses primate as the animal, price is based on monkey.
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(i) Observation ofAnimals. (A) Each (iii) Interim kill. The tester may kill
test animal must be identified by a predesignated animals (other than those
specific identification number. The predesignated for hematological test in
tester must account for all animals at paragraph (b)(1)(ii) of this section at any
the end of the study. The tester must tLme during the study. provided that he
establish and adhere to standard (she) increased the number of animals
operating procedures for housing, started in the study at least by the
feeding. handling, and care of test number scheduled or anticipated to be
animals as specified in J 772.110--. killed before the end of the study.
Subpart B. To further assure minimal (iv) Killing of test animals. Animals
lss of animals due to cannibalism or which appear during the study as
autolysis of tissue, technical employees, moribund. injured, or weak. and not
as specified above, must observe the - expected to survive to the next
test animals every 12 hours throughout observation, must be killed to preclude
the test period. EPA may consider a the loss of tissues from cannibalism
study to be unacceptable for purposes of and/or autolysis. Animals surviving to
satisfying a test rule requirement if the termination of the study must also
losses in any test group exceed 5 be killed. A technical employee must
percent. obtain blood samples for hemotologic

(B) Technical employees must conduct determinations from each animal
routine clinical examinations on each immediately before it is killed or as it is
animal These clinical examinations killed. The method used for killing must
must include weighing of each animal, be humane and the same throughout the
approximately the same time of day, at study. The tester must select a method
least once a week during the first 13 of killing which will not produce
weeks, and every two weeks thereafter, interfering pathologic lesions.
and observing animals in relation to (2) Pathology procedures. A Board.
food and water consumption. morbidity, certified or Board-eligible pathologist, as
mortality and causes thereof, loss of specified in I 772.113-1(e)(1)(i). must be
animals for whatever reason, signs to responsible for the planning and
toxicity, pharmacologic effects. and conduct of all pathology procedures and
behavioral changes. The observer must histopathology examinations, as well as
record all data in detail at the time of for the final interpretation of all
observation. pathology data. Other doctorate

(ii] Hematology. The tester must pathologists, as specified in I 772m.13-
conduct the following quantitative 1(e}(1)(ii). are also acceptable for
hematologic determinations on a
minimum of eight predesignated animals conducting procedures in their
in each test group at one year (_ one disciplines of specialization, under the
month) and at termination: hematocrit. direct supervision of a Board-Certifled
hemoglobin, erythrocyte count, total and or Board-Eligible pathologist as
differential leukocyte counts, platelet specified in I 777._113..-1(e)(1)(i).
count and prothrombn and clotting Note.-Direct supervision means that the
times. If hematologic evidence of anemia supervisor is immediately available for
is present at one year, reticulocyte consultation. as necessary. This consultation
counts must be performed within one may be done in person or by telephone,
week of the determination. In addition Ii) Cross necropsy. [A) Qualified
to the tests listed above, if any interim patholegists. as specified in I 77.113-
clinical observations suggest that other 1(e)(2)(1). must perform or personally
tests are necessary to assess the health supervise the necropsies. Other
status of test animals, the appropriate appropriately trained technical
tests must be conducted. In the event employees, as specified in 1 7,7 .113-
that any of the predesignated animals 1(e)(3}{i). may assist in the necropsy.
does not survive 12 months, another No-Personal supervision means that the
animal selected by statistical supervisor is ummediately available for
randomization from the remainder of the consultation at the sita.
appropriate test group can serve as a
replacement. (B) Animals must be nec'psied as

soon as possible after death but no later
Note-Predesignated means that the than 1B hours after death. If necropsy

Aimai has been selected to undergo this test cannot be performed immediately after
by a specified randomization procedu prior the animal is killed or found dead. a
to initiation o(the study. techucal employee must unmedisately
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refrigqrate (but not freeze) the animal at (0) For males:. testes. prostate. and all pharmacologic effects. including non-
temperatures low enough to minimize other acessory sex organ, oncogenic effects. the necropsy and
tissue autolysis I4."* C. Animals found (P) For females: vagina, corpus and microscopic examinations of the
dead upon routine clinical examination cervix uteri, ovaries, and fallopian suspected target organs must be
must be necropsied as soon as possible tubes. conducted in greater detail. For
to salvage useable tissues. (iii) Preparation of tissuefor example, when there is clincal evidece

(CI The-gross necopsy must include microscopic examinotion. A pathologist of neurologic effects, multiple sectic is
an initial physical examination of the or a technical employee, as specified in Lrom brain. spinal cord. and nerves must
external surfaces and all orifices J 77L13.-(eJ(3)(t). must prepare &a be examined.
followed by an internal examination of specimens for microscopic examination. (vil Special examinations. JA)
tissues and onus in situ. The (A) Tissue fixation and Lrimmineo A Additional sections. as specifed beow.
examination must include the following:, technical empi, Yee must fix tissues for must betins axpiled b

external and internal portions oi all tWe appropriate time for the fixative Znust be __ioscopi"'1Iy ex-

hollow organs: caial cavity and utilized. A pathologist must perform or a minimum of ten animals selectedhollw orans c ,ia]cevi7 .randomly from the long-trmi survivors

external surfaces of the brain and spinal directly and personally superv'ise tissue o m t long-aed suraivals

cord. nasal cavity and paranasal timming. Routinely, tissues must be of each test group and in all anials in

sinuses: neck with its associated organs timinmed to a thickness of no more than which clinical or gros.sly observable
and tissues: thoracic. abdominal and 0.4 cm for subsequent processing evidence of disease is present 11
pelvic cavities with their associate Parenchymal organs must be trimmed to microscopic examination reveals
drganis and tissues; and the muscularf allow for the lariest surface area evidence of disease in any of the tissues,
skeletal carcass. The urinary bladder possible for subequent microscopic then these target tissues must be
and lungs must be inflated with a proper examination. Hollow organs must be examined in all test animals.
fixative to allow for better ga trimmed to allow for a cross section (B) The necropsy and microscopic
examination and preservation. mount fom mucosa to ser sa. Lymph examinations must include, in addition

(DI The person responsible for the nodes must be bisected through the to those tissues listed in paragraph
gross necropsy must record all gross hilus. if possible. (b)(ZI(Ui) of this section. the followinF
necropsy findings in accordance with (B) Slide preparation. A technical (1) In a feeding study: nasal cavirt

7 7-3.. -1 (k(Z employee must cut tissues routinely at a parenasal sinusfs' nasopharyUx.

(il) "TIssue preservation. A technical thickness of three to six micra (3 to 1 ILI (2) In an inhalation studr, multiple
employee must immediately preserve all in no case exceeding ios All tissues sections of the upper respiratory trac
tissues and organs from all test animals must be stained routinely withn
in ten percent (I0) buffered formain or hematoxylin and eosin (H&E). EPA hypopharn-la rn s i
another recognized and accepted encourages the use of special stains
fixative appropriate for the specifIc appropriate to the specific neoplasm= (3 In a dermal study: skin (norma'l

tissue(s). Sections from the following lesion, or tissue. Multiple sections (step skin from sites of skin painting.
tissues from all test animals regardless cuts) must be made on each tissue or
of their time of death must be properly organ that contains gross evidence of a
preserved for-routine microscopic neoplasm or lesion and on each tissue or
examinatlon: organ in which a metastasis may be

(A) All gross lesions (with a martn o anticipated. The tester must identify all
normal tissue) blocks and Microscopic slides by

(B) Brain (minimum of one section references to the animal's specific
each from the forebrain, midbrain. and identification number and must preserve
hindbrain]; and hold them in accordance with

(C) Eyes and contiguous Harderian I 772.110-1)(2).
glands: (iv) M icoscopic examination and

(D) Pituitary gland- evaluation. (A) Qualified pathologists as
(E) Major salivary glands, thyrnus. described in I 77Z.113.--(e)(1). must

thyroid with parathyroid. mammary perform the microscopic examination
glands Zymbal's gland (if present). and evaluation with subsequent

(F) Oral mucous membrane (including diagnosis. The same pathologist must
random sections from tongue. buccaL examine and evaluate all microscopic
and alveolar mucosa. pharynx. and slides &om all test animals of a given
nasopharyn4. spades,

(C) Heart and aorta
("4 Trachea; lungs with the mainstem (B) icroscopic examination Must be

bronchi- performed on all tissues described in
(r) Esophagus. stomach, small paragraphs (bX2)(ii), (b)(zl(vl, and

intestines and large intestine (cecurn. (b)(2)(vi) of this section. The pathologist
colon. and rectum), must record, docu.ment, and report all

a) Adrenal glands, pancreas. liver microscopic findings including all
(minimum of wo lobes), gall bladder (if abnormalities, lesions. neoplasms.
present). splee.t metastatic tumors and their anatomic

N Kidneys. urinary bladder locations in accordance with J 77Z.113-
(L) Representative lumpb nodes 1(k)(2).

(including those draininS any neoplasm (v) Additional examinotiol. Al
and those with gross changes); adverse health effects. including non-

(M) Bone including marrow from the oncogenic "ect , observed dung tfie
sternum, vertebra and/or tibiofemoial course of the stdy must be eamrined.
jouit: Whet there is clinical evidence

(,) Skeletal muscle suggesting specic toxicologic or
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£//4 t Systems, Ihe.

PROTOCOL

Special Test No. 9: Combined Chronic Toxicity(asd
Oncogenic Effects Inhalation Study, Primate

(No standard protocol available)

(a) Special Test No. uses primate as the animal, price is based on monkey.
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PROTOCOL

Test No. 10: Subchronic Oral Toxicity Study (772.112-31), Dog

f 772.112-31 Suacnronic oral dosing

studies.

(a) Study Design. (1) Species. Testing (5) Durction of :est::'.g. (i] In studies (bl Study Conduct. ( ,seri'o jon o!

must be performed in at least two with rodents. the substance being tested onimals. All toxicological and
mammalian species. preferably the same must be administered for at least 90 pharmacological signs shall-be recorded

species and strain for which chronic days. daily. including their time .onset.
studies are anticipated. Once species (ii) In studies with no:rodents. the intensity, and duration. Such signs

must be a generally recognized strain of substance being tested must be include but are not limited to: Mortality:
laboratory rat. The secend species may administered daily for at least 6 months. and cardiovascular. respiratory.
be a nonrodent. The nonrodent species (6) Number of dose levels and dose excretory. behavioral and central
should usually be the dog. Selection of a selection. (i) At least three dose level nervous system (paralysis. ataxia. and
nonrodent species other than the dog groups (in addition to the control pupillary rearction) effects. Observations
will require full and adequate groups] must be tested. must be made by an appropriately
justification which should consider such (H) The bighest dosage level must trained observer. Food consumption
factors as the comparative metabolism result in toicological o must be measured weekly du.ng the
of the chemical and species sensitivity pharmacological effects, but not cause test. and the animals must be weighed at
to the toxic effects of the test substance, more than I0 percent fatalities. Ts ledst weekly. The animals must be
as evidenced by the results of other observed as specified in Subpart A.
studies. level should be higher thn that ;-2.100-2(b)(6)(ii). A complete

(2) Sex and age. Equal numbers of expected for human exposure- ophthalMalogical examination must be
males and females of each species and (iii) The lowest dosage level must be conducted by a veterinarian on all
strain tested must be used. The tester one wich does not induce any evidence nonrodents at the termination of the
must begin to dose as soon as possible of toxicity, study.
after weaning and environmental •sn utbe administr the (21 Clinical laboratory testing. The
acclimatization but no later than six substance must be administered in the following determinations must be madewees f ae or odntsan at11 animal's diet. Oral inaubaton may be at the trme indicated below for each
weeks of age for rodents and at 4-6 allowed if the physical characteristics of type of testing. For rodents, these

3) Controlgroup. A concurrent the test substance so dictate. The deterinations must be made on at leastScont'olgroup .requi rt chosen method must be used for .,1 10 animals of each sex in each group.
control group is required. This group levels. If the test substance is10ailsfechexnechgop

must be an untreated control group or. if lemenstees subtn i h For non'ode.nts. these de'enninationsa vhice s uedin dmistri'g he administered by oral intubation. the must be made on all animals in each
a vehicle is used in administering the amount of test substance must be group. Depending on the techniques
test substance, a vehicle control group. adjusted weekly or biweekly to used. it may be necessaryto sacifice
If the toxic properties of the vehicle are maintain a constant dose level in mg!k animals to mak e reqired clinical
not known or cannot be made available. (body weight). If the test substance is detei'ations. In case of said sacrifice.
both untreated and vehicle control administered in the diet. either a additmnal animals must be added to the
groups are required. constant concentration (ppm) or a study as provided by paragraph (a)e4) of

(4) Vumber of animals. Each test constant dose level in mg/kg (body this prvio.
group and concurrent control group must weight) must be used. The selection of this section.
contain at least 20 animals of each sex dosage units of administration in the (i) Hematology. Hematology
in studies with rats and at least 6 of diet must be consistent with that for determinations must be made as
each sex in studies with nonrodents. chronic feeding studibs (Section 772 113- follows: For nonrodents shortly before
This number must be increased by the 3 Subpart .the beginning of dosing. at least ever
number. if any, scheduled to be days thereafter, and at the termination
sac-ificed before completion of the of the testing period: and for rodents.
study, such as. for example. rats an shortly before the beginning of dosing.
which hematology and blood chemistry
determinations are made before and
dunng the study.
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at an intermediate time. and at the specific gravity or osmolarity. pH. intestines. adrenalt pancreas. liver. gall
termination of the testing period. The protein, glucose. ketones. bilirubin. and bladder, kidneys. ur:nary bladder, aor'a.
following hematology determinations urobilinogen. as well as microscopic testes. prostate. ovanes. corpus and
Vust be made: Hematocrit. hemoglobin. examination of formed elements. Results cervix uteri. spleen. a representative
erythrocyte count, total and differential of these determinations must be lymph node. bone (with marrow].
leukocyte counts, platelet count, and. if expressed in quantitative terms by skeletal muscle, skin. sciatic nerve, and
signs of anemia are present. reticulocyte appropriate grading scales. mammary gland. Sites from which bone
count. (vJ Additional tests. Depending on the and lymph nodes are taken must be

(ii) Blood chemistry. Blood chemistry known or suspected properties of the indicated.
determinations must be performed as test substance, such other (iii) Rodents. The following organs
foilow . " r aor'oder, .. s'",*- befors dcte,'oinations as may be necessary for and tissues of each Lest animai must be
the beginning of dosing, at least every 30 adequate toxicological evaluation must subjected to microscopic study:
days thereafter. and at the termination be performed. (A) All animals in control and high
of the testing period:- and for rodents. (3) Handling of moribund and dead dose groups. All gross lesions, brain (at
shortly before the beginning of dosing, animals. (i) Moribund animals, least 3 levels), eye. pituitary. salivary
at an intermediate time. and at the Moribund animals must be sacrificed to gland. heart. thymus. thyroid (with
termination of the study. Nonrodents lessen the likelihood of unobserved parathyroid), lungs with mainstem
must be fasted for I day prior to death and subsequent autolysis or bronchi, trachea, esophagus. stomach.
obtaining blood samples. The following cannibalism. I small and large intestines. adrenals.
determinations must be made: Calcium. (i) Tissue loss and dead animals. pancreas, liver. kidneys, urinary
potassium serum lactic dehydrogenase. Requirements concerning tissue loss and Madder. testes, prostate, ovaries, corpus
serum glutamic pyruvic transaminase, the handling of dead animals are and cervix uteri. spleen. bone (with
serum glutamic oxaloacedc specified in Subpart A. I 772.100.-2(b) (6) marrow), and skeletel muscle. Section of
transaminase. glucose. blood urea and (7). respectively, bone (with marrow, when present)
nitrogen. direct and total bilirubin. (4) Coss necropsy. (i) The standards should be taken from 4iternebrae,
serum alkaline phosphatase. total set for necropsy procedures in vertebrae, or the tibio-femoral joint (the
cholesterol, albumin, globulin. total I 772.100-z(b)(7). Subpart A. must apply. last will also include attached muscle).
protein, and such other determinations (ii) All test animals in the study must ('B)AI cnimals in intermediate and
as may be necessary for adequate be subjected to gross necropsy, which low dosage groups. Liver. kidney, heart.
toxicological evaluation. The following must include examination of the any gross lesion. and any target organ
determinations may also be useful: external surface: all orifices; the cranial either at the high dose or from
Chloride, uric acid. blood creatinine. cavity: carcass: the external and cut laboratory tests or clinical observation
and gamma-glutamyl transpeptidase. surfaces of the brain and spinal cord. at any treatment level.

(iii) Cholinesterase inhibition tests. It the thoracic. abdominal and pelvic (iv) Tissue and slide preparation and
the test substance contains a carbamate. cavities and their viscera: and the retention.
an organophosphate. or any chemical cervical tissues and organs. (A) The standards set forth in
that produces acetyl cholinesterase (iii) In addition, the following organs I 772.100-2(b)(7)(ii), Subpart A apply.
inhibition. the enzyme activity for must be weighed: Liver, kidneys, heart. (B) Tissue samples, tissue blocks. ari
plasma and red blood cell must be gonads. and brain. Also, for nonrodents. microssue slides tsse presr
monitored shortly before the beginning thyroid (with parathyroid). adrenals. and held in accordance with s2.110-
of dosing. at least twice during the and pituitary must be weighed. Prior to and heldird w
study, and at the end of the study, and being weighed, organs must be carefully 2), Subprt B.
the enzyme activity for brain must be dissected and properly trimmed to (v) Examinr. The standards set forth
monitored at the termination of the remove fat and other contiguous tissue in I 772.100-2(b)(1)(i). Subpart A app!y.
study. In addition, when nonrodents are in a.uniform manner. They must be (vi) Records. The histopathology
used. monitoring of the enzyme activity weighed as soon as possible after findings must be recorded and reported
must be performed twice before the dissection to avoid drying. as required by paragraph (c)(4) of this
beginning of dosing. Additionally. serial (iv) The gross necropsy findings must section. -

determinations may be useful to provide be recorded and reported in accordance (c) Data reporting and evcluation. In
data on time-ourse of development of with paragraph (g)(3) of this section. addition to the general reporting
inhibition, extent of inhibition, and (vJ Tissue samples must be preserved requirements of I 772' 00-Z(b)(81,
recovery from ,n-hibition (e.g.. after and held in accordance with 77,"2.110- Subpart A. a subchronic oral dosing
removal from treated diet); the 1.). Subpart B. study test report must contain the
undertaking of such determinations (51 Histopothology exami.nation. (i) following information, presented in the
shou'l not. however, result in over- General. A histopathology-xamination format specified (unless adequate
stess of the test animals. shall be performed on the organs and justification is supplied to present these

(iv) Urinalysis. Unnalysis must be tissues of all animals in accordance with data in another form):
performed as follows: for rodents, at this paragraph. (1) Animal records and clinical
least once (at an intermediate time) (ii) Nonrodents. The following organs laboratory data. The follow:ng
during the testing period, and again at and tissues, when present of each test information must be arranged by test
the termination of the testing ;eriod: animal must be subjected to microscopic group (dose level and sex). All means
and for nonrodents. shortly before the study: all gross lesions, brain (at least 3 must be accompanied by standard
beginning of dosing. every 60 days levels from the forebrain, midbrain, and deviation.
thereafter, and at the termination of the hindbrain). spinal cord (at least 2 (i) Significant time periods. for
test. Nonrodents must be fasted I day levelsi, eye. pituitary. salivary gland. individual animals. In tabuiar form. d.tia
prior to collection of urine samples. heart. thymus, thyroid with parathyroid. must be provided showing, for eich
Each animal must be evaluated lungs with mainstem bronchi. trachea. animai:
individually. The unrnaiysis must include esophagus. stomach, small and large (A) Its identification number.
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hvii) Weekly survival and sacrifice (i) Descriptions of lesions. for each
(B) Whether it died by sacrifice. and if data. In tabular form, data must be onima. Data must be submitted in any

so. whether it was moribund before provided showing the number of appropriate form showing
sacrifice: animals in each group which remained (A) For each animal, its identification

(C) Its age at the beginning of the alive at the end of each 7-day interval, number, and a complete description and
study: the number of animals in each group diagnosis of every lesion in the animal.

(D) The week of the test when that were sacrificed or otherwise died Nonneoplastic lesions which are
sacrifice occurred or the animal's death during each 7-day interval, and the observed frequently or which are
was noted: and number that died by sacrifice and were common in both treated and control
(E) Its age at death, moribund before sacrifice. animals should be graded. iDescriptions
(i) Variation from requirements. for (viii) Clinical laboratory test protocol. of neoplasms may also include grading.)

individual animals. In tabular form, data (A) The rationale for timing of the A commonly used scale such as =. 1. .
must be provided showing, for each clinical laboratory tests,. if different from 3. and 4. for degrees ranging from very
animal that was not subjected to gross the standards set forth in paragraph (d) slight to extreme can be used. but other
nercpsy .nd hit' ' of this section; and scales are acceptable. Ii known. the
examination in accordance with (B) The method and rationale for description and diagnosis should
requirements of this se.ction selecting animals for the clinical identify any lesion which caused the

(A) Its identification numbe laboratory tests, animal -o be moribund or to die. The
(B) The manner of variation: and (ix) Clinical laboratory testing. for description and diagnosis must include
(C) The reasons for falure to comply each animaL In any appropriate form. the time of appearance (if any) for each

with the requirements of this section. data must be submitted showing. for lesion. Abnormalities observed
(iii) Toxic. pharmacologic. and each animal: repeatedly need to be described only

behavioral effects for individual (A) Its identification number- and once. and may subsequently be supplied
animals. In tabular form. data must be (B) The results of any hematological. by reference, with any individual
provided showing. for each animat blood chemistry, cholinesterase variations noted as necessary.

(A) Its identification number, inhibition, urinalysis. and other clinical (B) For each animal, a table or
(B) The date of observation of each laboratory tests performed. paragraph risting the tissues found to be

sign of toxicity. pharmacological effect. (x) Clinical labomtory testing. for normal.
or behavioral abnormality: and each test group In any appropriate form. (C) If a grading system is used. a

(C) A description of the toxic sign. data must be submitted showing. for description of the system.
pharmacological effect, or behavioral each test group (dose level and sex). the (ii) Counts and incidence of lesiors.
abnormality. If such a response occurs average of the results of each by test groups. Data must be submitzed
repeatedly. it need be described only hematologic. blood chemical. in tabular form showing. for each test
once and may thereafter be described cholinesterase inhibition, urinalysis. and group.
by reference. with any variations noted other clinical laboratory test performed. (A) The number of animals at the stat
as appropriate. (2) Gross necropsy. For all means in of the test and the number of animals in

(iv) Toxic, pharmacologic. and the data required in this subparagraph, which any lesion was found.
behavioral effects for test animals. In the standard deviation must be stated. (B) The number of anLnals alfected by
tabular form. data must be provided The following test information, arranged each different type of lesion, the average
showing. for each test group (dose level by test groups (dose level and sex). must grade of each type.of lesion, the number
and sex). be supplied in tabular form: of animals examined for each type of

(Al A list of each sign of toxicity. (i) Data showing the identification lesion. and the perceotae of those
pharmacological effect, or behavioral number of any animal in which any animals examined which were affected
abnormality affecting any animal in the gross abnormality or gross lesion was by each type of lesion; and
test groupnoted. and containing, for each such (C) The number of each different type
(B) For each sign, effect, or animal, a description of each gross of lesion.

abnormality, the number of animals abnormality (including measurements). (ifi) incidence of tumors. If a tumor is
affected: and the date (if known)-when it was first observed in any animal. the report must

(C) For each sign. effect, or observed. Gross abnormalities observed include a complete description and
abnormality, the median time from the repeatedly need by described only once diagnosis of each tumor as required in
beginning of the study to the fire and may thereafter be described by I 772113-1(k)(2)(i)(D). Subpart D
observation of such response., and reference, with any variations noted. as (4) Evoluction of dcta. An evaluation

(D) The median aWe at death of necessary. of the test results (including ilheir
animals not sacrificed. (ii Data showing the number of statistical analysis). based on clinical

(v) Food and body weight data. for animals~n which any type of gross findings, gross necropsy findings, and
individual animals. In tabular form. data abnormalit' was observed. histopathology results, must be made
must be provded showing, for each (iii) Data showing. for each animaL Its and supplied. This submission must
animaL identfication number, weights of the include an evaluation of the

(A) Its identification number organs listed under paragraph (b)4) of r.i'"nship. if any. between the
this secion. and corresponding organ- animals' exposure to the test substance

(B) Measured food consumption at to-body weight ratios. and the incidence and seventy of all
weekly intervals throughout the test (iv) Data showing the mean weights of abnormalities, including behavioral and
penod: and each type of organ listed under clinical abnormalities. goss and

(C) Body weight measured weekly cinical lesioss and
throughout the test period. paragraph (b(4) of this sec:en. and cstapes effects On moraity and any

(vi) Food and body weight data, mean organ-to-body weight ratio&. other toxic effects. The evaluation must
means. In tabular and graphic form. data (3) Histopotholoy data. The following also include dose-response curves for
must be provided showing. for each test information must be arranged by test any toxic or pharmacologic effect whch
group (dose level and sex): group (dose level and sexl. All means appear tl be compound-related for tLe

must beaccompanied by tindard vanous groups. and a description of(A.) Mtean measured food consumptin deviation. The number of data units on statistical methods.
at weekly intervals throughout the test which a calculation is based must be
perid: bnd reported for all percentages and meansfB1 Mean body #eoight measured

weekly dunrit the !,it period.
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PROTOCOL

Test No. 11: Acute Dermal Toxicity Study (772.112-22), Rabbit

f 772.112-22 Acute dermal toxicity study. (5) Control animals. A ccncurrent (paralysis. lack of coordination.
(a) Study design. (1) Condition of test untreated control group of animals is staggering); pupillary reaction; and time

substance. If the test substance is a required. A concurrent vehicle control of death. The weight of each animal
liquid, it must be applied as a liquid. If group is required if a vehicle or diluent must be determined at least semi-
the test substance is a solid, it must be used in administering the test substance weekly (3-4 day intervals) throughout
slightly moistened (made pasty) with would be expected to elicit any the test period, and at death.
physiological saline before application, important acute toxicologic response. or (4) Socrifice and necropsy. All

(2) Species. Testing must be if there are insufficient data on the acute animals living at the termination of the
performed with at least one mammalian effects of the vehicle. observation period must be sacrificed.
species, preferably albino rabbits. An (b) Study conduct. (1) Application. In All test animals, whether dying by
alternative species may be used if the all animals, the application site must be sacrifice or dyring the test. must be
sponsor can provide sufficient data and/ free of hair. In addition, the application subjected to a complete gross necropsy
or rationale to demonstrate that it is a sites in abraded-skin groups must be following their death, in accordance
more appropriate species for a specific abraded in such a way as to penetrate with I 72.10-2(b)(7). Subpart A. AlN
test substance. the stratum corneum but not the dermis. abnormalities must be recorded.

(3) Age. Young adult male and female The test substance must be kept in (5) Histopothology. Examination of
animals must be used. contact with the skin of at least 10 skin must include histological

andaselection.percent of the body surface (for rabbits) examination of treated tissue in(4) Number ofoanimals fnd selection for at least 24 hours. (See Draize (1944) accordance with I 77200-Z(b)(7),
of dose levels. (i) A trial test is for equivalent sq. cm of body surface.) Subpart A.
recommended for the purpose of The preferred application site is a band Scbpat ev
establishing a dosing regimen which around the trunk of the test animal. A (c Dta-reporting aonrdevluaton. Inmustincude ne ose eve higer henaddition to the information required by
must include one dose level higher than wrapping material such as gauze §77Z, -2(b)(8} and paragraphs (b) (3),
the expected LD,. and at least one dose covered by impervious, nonreactive (4). and (5) of this section. the test report
level below the expected LD,,. 51 data rubberized or plastic material should be must include the following information.
based on testing with at least 5 animals used to retard evporation and keep the (1s includethe forons dataon.
per sex with abraded skin are submitted test substance in contact with the skin. (1) Tablulation of response data by
showing that no toxicity is evident at 2 At the end of the exposure period. the sex and dose level (i.e, number of
g/kg. no further testing at other dose wrapping should be removed and the animals dying per number of animals
levels is necessary. If mortality is skin wiped (but nowaed) to remove showing signs of toxicity per numbe of
produced. the requirements of paragraph any test substance still d toneng v animals exposed):
(a)(4)(ii) of this section apply. (2) Durotion of observot, i. Animals (2) Time of death after treatment

(iii The number of animals per dose must be observed for at Irast 14 days (3) Time of recovery for fully
levl, and the number and spacing of after dosing or until all signs of recovered animals:
dose levels must be chosen to produce reversible toxicity in survivors subside. (4) LD,. for each sex for each test
test groups with mortality rates between whichever occurs later, substance for an:mals with abraded skin
10 percent and 90 percent. and permit (3) Observotion. A.nimals must be and for animals with intact skin.
calculation of the LD,. (abraded skin observed frequently during the day of calculated at the end of the observation
.and intact skin) of males and females administration of the test and checked period (with method of calculation
with a 95 percent confidence interval of at least every 12 hours throughout the specified)-
-"0 percent or less. At least 3 dose levels test period. The following must be (5) 93 percent confidence interval for
of the test substance, in addition to recorded: Nature. onset, severity. and each LD.. and
controls, must be tested. Though the duration of each toxic and (6) Dose-response curve. and slope
group sizes may vary for each dose pharmacologic sign. such as abnormal or (with confidence liutsl.
level. the groups must contain equal unusual cardiovascular, respiratory.
numbers of male and female animals. excretory. behavioral or other activity.

as well as signs indicating an adverse
effect on the central nervous system
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ic Systcm, li".

PROTOCOL

Test No. 12: Subchronic Dermal Toxicity Study, Rabbit

(No standard protocol available)
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Zie Systems, /HC.

_PROTOCOL

Test No. 13: Acute Ocular Toxicity Study, Rabbit

(No standard protocol available)
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PROTOCOL

Test No. 14: Acute Delayed Neurotoxicity Study (163.81-7), Chicken

(U) A positive control is required. (1) TesL ProLocoL A descrption andd163JI-I Acute delayed oeurotouicity orthocreslyphosphate (TOCP) is rationale of the dosage levei(s) used.study. recommended. (2) Observations and animal rec.
Data from this study wtll identify OLi) A concurrent untreated control orda. All means in the data requi.red i.mpounds whith i4 uce the specfIc group is noL required. this su La".C-,h :."'! '= :==;neuropathy commonly associated wth (6) Aouta of adminitstration. The nlied by the standard deviation,organophosphates. Ard referred to as test substance shall be ministered in (I) The following test infornation.delayed neurOcoxicitY. Additional data known quantities by gavage (for exam- arranged by test group, sna.i oe sup-from a subchronic neurotoxicity study pie. in gelatin capsule) or by a compa- plied ifn tabular form (unless adequatewould be requla ed on any compound rable method. justification is supplied to presentwhich produced positive results in a (7) Observation of animals. Animals these data in another form) and wth

study performed according to this sec. shall be observed daily for at least 21 means. for appropriate measurements:tion (see f 163.82-5(acl Other kinds days. Each observation shall be made (A) Data showing, for each animl;
of cent-al nervous system neuropath- by an appropriately trained observer. Is identificaeion number. whether itIes are evaluatred in subchzrnic testing who shall note (and record where per- died oy sacice and i so. whether itrequIred by if 163.82-1 through tinent) food consumption (every 3-4 was moribund before sacrifice: the163.82-4. and n the s ubehonic neuro- week of the test when the sacrifice oc-
toxicity study (1163.82-5). days), and behavioral abnormality. curred or the animal's death was(a) When required. A ac=ut delayed moribundity, locomotor ataxia, paraly- nutedoneuotoxic evalu.ton is reeulred to sis. and any other clinical signs of tox- note&
support the regL'.rtizjon of ech to icity or pharmacologica effect. If (B) Data showing, for each a'n.xral:symptoms or signs of marginal value Its identification number' its weight in-sympomsor sgnsof mrgial vlue graims at the begtining of the testfacturing use product and formulated or questionable significance are ob period, at 3- to 4-day intervalsproduct If the active ingredients) or served, the dose shall be administered throughout the test perod. and atany of its (their) metabolites. degr'ad&- again and animals observed for an ad- death. and Its estimated food con.tion Products. or impurities cause ditional 21 days. The weight of each sumption at 3. to 4-day intervals
acetyl chollnesterase depression or are tu go ut t test p eridls
structurally related to a substance animal shall be recorded every 3-4 .roughout the test period: and
that Induces delayed neuratoxicity, days. ,(C) Data showing the identification
OrganOphosphorous pesticides and (8) Handling of moribund animad,. number of each animal not subjected
carbamstes (other than methlycarba. Moribund animals shall be sacrificed to histopathology examination In ac-
mates and demethylcarbamates) are to lessen the likelihood of unobserved cordance with the requirements ofexamoles of substances that require death and subsequent autolysis. All this section. Whenever the requiredthis test. test and control animals shall be sub- hlstopathology examination was not(b) Slandards. In addition to the jected to cross necropsy at their performed, or the manner of perform-general standards set forth in f 163.80- death. The standards for necropsy set ance varied from that required, he3. an acute delayed neurotoxicity forth In f 163.80-3(b)(10) shall apply. reasons and circumstances shall be
study shall meet the following stand- (9) Hisotpathology exAminition.-(i) fully described.ardsr GeneraL A hstopathology examina- CID The following test Lnfornation

(1) Substance tefed. The technical tion shall be performed on all test and shall be supplied in any appropriategrade of each active Ingredient In the control animals in accordance with form: A description of all observedproduct shll/ be tested. this paragraph, signs of toxicity of Pharmacological ef.puctl shall betested. (U) Exramination. The examination fects. or behavioral abnormalities in.(2) Species and isc. Testing shall be shall include multiple longitudinal and cluding locomotor ataxia and paraly.performed in the female domestic cross sections of the spinal cord (cerv- sis. accompanied by the animal's iden.chicken (hen). standard size breeds or cal. thoracic. and lumbar regions) and tification number, test group, and
(3) a peripheral nerve (preferably the sci- date(s) of ohser'ation:(3) Num ani m e of animaL Nor- acic nerve1. (3) HistoPatolny data. The follow .maLly. a mi.nimum of 10 anrimas shal (i lid) prepar foi. Microscopic ing Information shall be presented in- be testedL Additional animals may be slides shall be made from tissues fixed the format specified (unless adequaterequired when atropine and/or PAM n situ with systemic perfusion (e.g.. 4 justification is supplied to presentdo not protect the -I suffiiently percent paraformaldehyde followed by Uhese data in another form). All mesns

to isurt hst at least 10 strvve. percent gluta.radehyde). These see. shall be accompanied by starndazrd de.Adut en. et)at e8-14 months of ions shall be stained with hemaoxy. viation. The number of data units onage (2-3 k9 ea.h) at the beginning o lUn and eosi. As well as or in combmna. which a calculation Is based shall bethe study, shall be used. tion with an appropriate myelin- and reported for all percentages axnd aver.(4) Se ecttoR of dose leveL Each axon-specific stain. Tissue sarples and Les.antmal. when protected by atropine microscopic slides shall be preserved (I) De!c-pitons, of lchoo's. for eachalone or atropine In combination with and held n accordance with 1163.40-5. cnmaL Data shall be s-bmitted In ana suitable reactvitor such as PAM. (iv) LEaminer. The standards set approprnate form shour.s.all receive a done greater than the forth in 1 163.80-3(bX1;i)i) shill (A) For each anLnal. its Ident:fica.
unprotected. LD, dose. A repeat apply. tion number. and a complete descrip.dosing may be required according to (v) Recording. The histopathology tion and dlagnosis of every lesion uparagraph (bXI) of tChs section. findinrg shall be recorded and report-, the animal. Lesions should be traded,(5) Control roups. (I) If a vehicle is ed by paragraph (c)(3) of this section. A commonly used scale such as --.used. a concurrent vehicle control (c) Data reportng and evaluation. *:. i3. and *4 degrees ranging fromgroup is required. The vehicle control In addition to information "neeting very s~lht to extreme can be used, butgroup shall be exposed only to the ye. the general reporting requirements of other scales are acceptable. Abnor.hcie used in administering the test f ;63.80-4. the test re ort srhall contain malities observed repeatedly need tosuastance. the following information; be described only once and rnav pbt ..
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quently be supplied by reference, with
any IndLviduaj variations noted an nec.
mfary.
(3) For each animal, a paragraph

listing the tissues examined and desig.
nated by check mark of those tLwsues
found to be normaL
(C) U a rading systm is used. a de-

scription of the system.
(JI), C*UiitJ dnd incidence of lesions.

Data shall be submitted in tabular
form. showing:

(A) TLhe rumbef of animals at the
start of the test. the number of ani-
maLs surviving to the termination of
•the test. and the number of animals in
which any lesion was found;

(3) The number of animals affected
by each different type of lesion. the
average grade of each type of lesion.
the number of animals for each type
of lesion, and the percentage of those
animals examined which are affected
by each type of lesion: and

(C) The number of each different
type of lesion.

(4) Evaluation of data. An evlua-.
tion of the test results (Including their
statistical analysis), based on observa-
tions and histopathology results, shall
be made and supplied. This submission
shall Include an evaluation of the rela-
tionship. If any. between the animals'
exposure to the test substance and the

incidence and severity of all abnor-
malities, including behavioral abnor-
maLIUes. effects on mortality, and any
other toxic effects. The evaluation
shall also include a description of sta-
tistical methods.
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PROTOCOL

Test No. 15: Subchronic Neurotoxicity Study (163.82-5), Chicken

S163.32-S Subchronie Neurotoxleity Stud- oral). 5 163.92-3 (subchrontc 90-day nent) and behavioral abnormality. Io-
dermal). or 1163.82-4 (subchronlc In- comotor ataxia. and paralysis. Suzfi-
halation) U the standards for both cient surveillance of animals shall be

This section contains requirements types of testing are met. made to Insure that not more than 10
governing the performance of studies (a) Standards for tests wi/t hens. In percent of the animals In any test
to evaluate aekayeQ neurotoxicity and addition to the general standards set group are lost from the test due to
studiel to evaluate other kinds of cen- forth In f 163.80-3. the following cannibalism. autolysls of tissues. mis.
tral nervous system neuropathies. standards apply if the acute delayed placement. or !i-l--r ---
Paragraph (c) of this section estab- newrotoxclty test performed in ac- problens.
lshes standards for performing a cordance with 5163.81-7 showed neu- (9) Handling of moribund animaL.
subchronic test with hens to asses the ropathy or neurotoxicit. Moribund animals shall be sacrificed
potential of a compound to induce de- (1) Substance tested. The technical to lesen the likelihood of unobserved
layed neurotoxicity. (See als.o 163.81- grade of the active ingredient which death and subsequent autolysis or can-
7). The standards in paragraph (c). &as induced the neuropathy or neurotoxi- nibalism. All test and control aLnimnals
modlied in paragraph Mb) of thilS seC city shall be tested. shall be subjected to gross necropsy at
tion. apply to studies with other dif- (2) Specle and se, Testing shall be their death. The standards for ne-
ferent species (mammals) to evaluate performed in the female domestic cropsy set forth in 5 163.80-3(b)(10)
other kinds of central nervous system chicken (hen). standard size breeds or shall apply.
neuropathces. strains. (10) Histopathology examination-

(a) Wten required. Data from a (3) Number and age of animals. A (I) GenermaL A histopathology exammi-
subchronic neurotoxicity evaluation minimum of 10 animals per dose shall nation (microscopic study) shall be
are required to support the registra- be tested. Adult hens Preferably be- performed on all test and control ani.
tion of each manufacturing-use prod- tween 8-14 months of age (2-3 kg mals in accordance with this para-
uct and formulated product If the each) at the beginning of the study. raph.
active inrredlent(s) or Ay of its shall be used. (I) -caminatioL The examination
(their) metabollites degradation prod- (4) Number and.selection of dose shall include multiple longitudinal and
ucts. or impurities: leveLs Test data may be rejected by cross sections of the spinal cord (ctrvi-

(1) Induces neuropathy or delayed the Agency if the following standards cal. thoracic. and lumbo.sacral re.
neurotoxicity. as evidenced by the re- are not satisfied. Vors) and ganglia; of the medulla and
sults of an acute test: or (I) A minimum of 3 dose levels, in ad- Dons. cerebral and cerebellar cortex.
(2) Has a molecular structure closely ditlon to any control(s), shall be basal ¢anglia. and hiopocampus: of the

related to a compound, other than or- tested, optic and other cranial nerves: and of
gnophosphates or carbamates. known (U) The highest dose level shall be the proximal. middle, and dstal pe-
to induce neuropathy or delayed neur- one which Induces some toxic effects. riPheral nerves (including the sciatic
otoxlcity. (I) In selection of the high and nerve).
(b) Standards fo tests with mare- median dose levels. consideration shall (iii) Tisue and slide preparhion

mals. In addition to the standards set be given to the anticipated slope of and retention. Microscopic slides shall
forth In I 163.80-3. the following the dose response curve, be made from tissues fixed in situ with
standards apply If the acute oral (iv) The lowest dosage level should systemic perfusion (e.g.. 4% parafor.
(1163.81-1) acute dermal (1163.81-2). be one which does not induce any dele-, maldehyde followed by 5% glutaralde.
or acute inhalation (f 163.81-3) studies terous effects. hyde). These sections shial be stained
with the product showed neuropathy (5) Control groups. (1) A concurrent with hematoxylin and eosin. as well as
(r) Conduct of tet The test method- untreated control group is required. or in combination with an appropriate

ology shall conform to the standads (i) A concurrent vehicle control myelin- and axon.sneciic stain. Tissue

contained In Paragraph (c) of this see- group is required. This group shall be samples. tssue blocks, and microscop:r!
tion for testing of hens. provided, how- exposed only to the diet and to the ve- slides shall be preserved and he!d In
ever. that: hicle used in administering the test accordance with f 163.40-5.

(i) Ten animals of each sex of the substance. (iv) E:aminer. The standards spt
species which showed the neuropathy (ilI) A positive control is required, forth in § 163.80-3(b)(I)liii) shallor neurotoxicty shall be tested at Trlorthocresylphosphate (TOCP) is apply.eh dose levely recommended. (v) Recording. The histopatholor,,

(U) The route of exposure shall be (8) Roule of administration. The findings shall be recorded and report.
the same as the route used in the test substance shall be administered in ed as required by aragraph (d)(3) of
acute study In which neuropathy or known quantities by gavage (for exam- this section.
neurotoxicity (i observed) was ob- ple. In gelatin capsule) or by a compa- (d) Data reporting and evaluation.
served: and rable method, or in the diet. In addition to information meeting
(It) A compound which is known to (7) Duration of dosing. All animals the general reporting requarements or

induce neuropathy or neurotoxicity i shall receive the test substance daily 1 163.80-4. the test report shall contain
the test species shall be used as the for at least 90 days. the following information. presentel
positive control, and f possible. should (8) Observation of animals, in the format specified (unless ad-
be structurally related to the test sub- Throughout the test period, each test quate Justificatzon is submitted to
stance. aniial shall be observed daily. Esti. Present the data in another form):

(2) Combined protocoL A subchronic mates shall be made of ,ood co, sump- (1) Test ProtocoL (i) A description of
neurotoxiclty test conducted In ac- tion weekly during the test period. and the test dosage levels used: and
cordance with this parag ph may be body. weight shall be recorded weekly. (Hi) The rationale for selection of
combined with a subehronlc toxicity Each observation shall be made by an dosage levels.
test using, the same ioute of exposure appropriately-trained observer, who (2) Anrinal data. For all means In
reqUred by 1163.92-1 (subChronlc shall note (and record where perti. the data required In this subpara.
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graph. such means shall be accompa- Abnormalities observed repeatedly
nied by the standard deviatfon, need to be described only once. and

(I) The following test Information. may subsequently be supplied by rel-
arranged by test groups (sex and dose erence. with any individual variations
level), shall be supplied In tabular noted as necessary.
form: (B) For each animal, a paragraph

(A) Data showing, for each &nimsl listing the tissues examined and desig-
Its identification number whether it nation by check mark of those tisuis
died bY sacrifice, and. if so. whether It found to be normal
was moribund before sacrifice; and the (C) If a trading system Is used. a de-
week of the test when the sac11.fice oc. scription of the system.
curred or the animal's death was MU) Counts and incidence of leions,
noted: by test orou. Data shall be submitted

(B) Data showing, for each animal: in tabular form showing for each test
Its Identiflcation number, its weight in group:
grams at the beginning and at weekly (A) The number of animals at the
Intervals throughout the test period. start of the test, the number of ani-
and estimated food consumption rals sutring to the termination of
weekly throughout the test period: the test, and the ber of anils in
and t t fun d

(C) Data showing the Identification which any lesion 'as found:

number of each animal that was not (B) The number of animals affected

subjected to histopathology examina- by each different type of lesion, the

tion in accordance with the require- average grade of each type of lesion.

ments of this section. Whenever the the number of anrals examined for

required histopathology examination each type of lesion. and the percent-

was not performed. or the manner of age of those anima's examined which
performance varied from that re- were affected by each type of lesion
quLred. the reasons and circumstances and
shall be fully described. (C) The number of each different

(i1) The following test information type of lesion.
shaJl be supplied In any appropriate (4) Evaluation of datc, An evalua-
form: a description of all observed tion of the test results (including their
signs of toxiciy. pharmacological statistical analysis), based on gros ne-
effect, or behavioral abnormality (in. cropsy findings, and histopathologY
cluding locomotor ataxia and paraly. results, shall be made and supplied.
sts) accompan ed by the amsJ'3 Jden- This submissiol shall Include an eval.
tification number, test group (sex and uaton of the relationship. if any. be-
dose level), and date(s) of observation: tween the animals, exposure to the

(Ul) Statistical analyses shall be per- test substance and the incidence and
formed. where appropriate. to assist in severity of all abnormalities, including
the reporting and evaluation of data, behavioral abnormalities. histopatho-
All statistical methods used should be logic lesions, effects on rnortality. and
identified by reference or fully de- any other toxic effects. The evaluation
sc.bed shall also Include dose-response curves

(3) F'istopatfholoy data. The follow- for the various groups, and a descrip-
Ing information shall be arranged by tion of statistical methods.
test group (dose level and sex) and
presented in the format speciled. All
means shall be accompanied by stand-
ard deviation. The number of data
units on which a calculation Is based
shall be reported for all percentages
and mesna.

(1) Description of esion,. /or eact
anim&L Data shall be submitted in an
appropriate form showing.

(A) For each animaL its IdentifIca-
tion. and a complete description and
diagnosis of every lesion in the animal.
Non-neoolastic lesions which are ob-
served frequently or which are
common in both treated and control
animals should be graded. A common-
ly-used scale such =. 1. 2. 3. and 4 for
degrees ranging from very slight to ex-
treme can be used. but other scales are
acceptable. If known, the description
and diagnosis should identify any
lesion which caused the animal to be
moribund or to die. The description
and diagnosis shall include the time of
appearance (If known) for each lesion.
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PROTOCOL

Test No. 16: Acute Dermal Irritation Study (772.112-25), Rabbit

1772.112-25 Primary dermal Inftation
Study. not the dermis. A wrapping material
(a) Study Design. (1) Condition of test such as gauze covered by an impervious.

substcnce. (i) If the substance is a liquid, nonreactive rubberized or plastic
it must be applied undiluted, material should be used to retard
(ii) If the test substance is a solid, it evaporation and keep the test substance

must be slightly moistened with in contact with the skin. The animals
physiological saline before application, should be restrained. The test substance

(2) Species. Testing must be must be kept in contact with the skin for
performed in at least one mammalian 24 hours. At the end of the exposure
species. preferably the albino rabbit. period, the wrapping should be removed
Selection of other species and strains and the skin wiped (but not washed) to
may be acceptable. but must be remove any test substance still
justified. remaining. It may be necessary to rinse
(3) Age. Young adult animals must be off the material if colored test

used. substances are used.
(4) Number of Animals. At least six (c) Observation and scoring. Animals

animals must be used. must be observed and signs of erthytma
(5) Number and selection of dose and edema must be scored at 24 hours

levels. A dose of 0.5 ml of liquid or 0.5 g and 72 hours after application of the test
of solid or semisolid is to be applied to substance. The irritation is to be scored
each application site. according to the technique of Draize. 1.

K. (1959). Observation for irritition and
(6) Controlgroups. (i) A vehicle scoring of any irritation must continue

control group is required if the vehicle is daily until all irritation subsides or is
known to cause any toxic dermal obviously irreversible.
reactions or if there is insufficient (d) Data reporting and evaluation. In
information about the dermal effects of addition to the information required by
the vehicle. I ,72.100-2(b)(8). Subpart A. the test

(ii) Separate animals are not required report must include the following
for an untreated control group. Each information:
animal serves as its own control. (1) pH value of each test substance.

(b) Study Conduct. The test substance (2) In tabular form. the following data
must be introduced under 1-inch square for each individuL! animal and averages
gauze patches. The patches must be and ranges for each test group:
applied to two intact and two abraded (i) Scores for erythema and edema at
skin sites on each animal. In all animals, 24 hours, at 72 hours, and at any
the application sites must be clipped subsequent observations: and
free of hair. In addition, the abrasion (ii) Primary skin irritation scores
must penetrate the stratum comeum. but according to the technique of Draize.
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.il. Systems. sJfc.

PROTOCOL

Test No. 17: Subchronic Dermal Irritation Study, Rabbit

(No standard protocol available)
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PROTOCOL

Test No. 18: Primary Eye Irritation Study (772. 112-24), Rabbit

1 772.112-24 Primary eye Irritatlon study.
(a! Study Design. (1] Colvdition of tes (r) flhro-vtinn ,rnd cntrinc !i) -.! (it .. i, ._tt, ae.,i.g - ___-

substance. Observation. Readings of ocular lesions (includes nictitaton membrane-).
(i) If the test substance is a liquid. it must be made at 24. 48. and 2. hours Obvious sweluig with partial everson of

must be placed in the eye undiluted, in after treatment and at 4 and 7 days after Lie lids--.
accordance with paragraph (b) of this treatment. Readings must be made every Swelling with lids about half closed-3.
section. 3 days thereafter, if injury persiss. for at Swelling with lids about half closed to

(ii) If the test substance is a solid or least 13 days after treatment or until all completely closed--4.

granular product, it must be ground into signs of reversible toXicity subside. (C) Discha-e.-Any amount different mm
norma rdoes not include small amount

a fine dust or powder. The test Grading and scoring of irritation are to observed in inner canthu of normal
substance must not be moTstened before be performed in accordance with the animals]--I.
it is placed in the eye in accordance following tables (from Draize. J. H.. et o Discharge with moistening of the lids and
with paragraph (b) of this section. (1965)). The most serious effects, such as hairs just adjacent to the lids--.

(21 Species. Testing must be pannus or blistering of the conjunctivae Discharge with moistening of the lids and
performed with the albino rabbit. and other effects indicative of corrosive considerable area around the eye-.

(3) Age ond condition of animals. action must be reported separately. Score (A+B+C)x2 Total maixrmn =.
Young adult animals should be used. (ii) Table of scale of weight scores for The maxmimm total *core is the rum of all

The eyes must be examined using grading the severity of ocular lesions. scores obtained or the corea in& adThe yes ust e examied uin8  - mtives.

fluorescein dye procedures at least 24 1. Comea td) Data reporting and evaluation. In
hours before application of the test (A) Opacity-Degree of Density (Area addition to the information required by
substance. Animals showing preexisting Taken for Reading) Scattered or diffuse I 772.100-2(b)(8), Subpart A. the test
corneal injury are to be eliminated, area-detaiLs of iris clearly visble- . report must include the following

(4) Number of animaLs. At least nine Easily discernible translucent areas. details Information:
animals must be used. of iris slightly obscured-(

(5) Number and scleclion of dose. A Opalescent areas, no details of iris vimble, (1) pH value of each test substance.
dose of 0.1 ml of liquid or 100 mg of solid size of popl barely discemrible-3. (2) In tabular form. the following data
must normally be applied to each test Opaque. iris invisible-4. for each individual animal and the
eye. Smaller quantities may be used (B) Area of Cornea Involved. averages and iange for each test group
when the standard quantities would be One quarter (or less) but not zero-.L (eyes washed and unwashed):
lethal. or when 100 mg of the solid Greater thao one quarter-4ess than one.- (i) The primary eye irritation score at
cannot feasibly be odniistered to the half-7. 24. 48, and 72 hours and 4 and 7 days

Greater than one-haLf-less than three and any other readings: and
eye. quarters-3.

(6) Caging. Caging must be designed Greater than three quarters up to whole 00 Description of any serious lesions.
to minimize exposme to sawdust, wood area--4.
chips. and other extaneous materials Scoae equals .AMBXS Total maximum =8.

that might enter the eye. IL Isis
(b) Study Conduct. The test substance

must be placed on the everted lower lid (A) Vh/u=-Folds above normaL
congestion. swelling. circumcorneal injection

of one eye: the upp e ther olids ae (any one or all of thew or combinaton of any
then to be genty held together for I thereof), ins still reactin to light sluah
second before releasing to prevent lons reachan is poitive)-L
of material. The other eye. remaining No reaction to light, hemrrha'ge Sro
untreated. serves as a controL The destruction (any one or all of these)-,.
treated eves of six rabbits must remain Score AX3 total possible maximum - 10.
unwashed. The remaining three rabbits Ill. Conjunctiva
receive test material, and then the
treated eye is flushed for one minute (A) Redness (Re!ers to PaLpetbri
with lukewar" water starting no sooner Conn c'avee Oaeye r

Vessels demtely ijct-ed abovre nao-
than 20-30 seconds after instillation. A 1. More diffuse. deper crnonreci
local anaesthiti: to reduce pain in test individual vessLW not ,asljy d.scertaubL.-
animals may be used prior to Diffuse baefy red--.
administration of le test substance.
provided that evidence can be presented
indicating no significant difference in
toxic reaction to the test substance win
result from use o the ansesthetic.
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PROTOCOL

Test No. 19: Dermal Sensitization Study (772.112-26), Guinea Pig

772.112-26 Oermat sensitization study, water or alcohol can be used to moisten

(a) Study Design. (1) Condition of test the test substance (see Buehler. E. V..

substance. The test substance must be 1965).
applied undiluted. If the test substance (6) Controls. Ci) A positive control
causes marked irritation, it must be using a known sensitizing agent. is
diluted with physiological saline until a recommended.
concentration is found which produces (ii) A concurrent vehicle control group
only slight irritation. If the test is not required.
substance is a solid to be injected (b) Study conduct. (i] Preparation of
intradermally. it should be dissolved in test animals. Hair must be removed first
a minimum amount of physiological by clipping and then by shaving from a
saline, strip running from flank to trunk along
(2) Species. The test must be each side of each animal This

performed in at least one mammalian procedure must be repeated as
species. The albino guinea pig is the necessary.
preferred species. (ii) Introdermal injection. After

(3) Age and sex. Young adult males preparation of the test animal the test
should be used when albino guinea pigs substance must be injected
are tested. Young adults of either sex- intradermally. The first sensitizing

may be used when albino rabbits are injection must be made by starting at

tested. one end of one strip. The succeeding
injections must be made by moving(4) Number of animals. At least 10 along the shaved strip choosing a new

animals must be used. location for each treatment.
(5) Number and selection of dose (c) Observation and scoring.

levels. (i) An initial dose of 0.05 ml must Erythema. edema. and other lesions
be injected intradermally. This dose must be scored at 24 hours and 48 hours
must be followed by injection of 0.1 ml after each application, according to the
three times weekly on alternate days for standard method (Draize. 1959).
3 weeks, so that a total of 10 treatments (d) Data reporting and evoluat:on. In
is administered. Following the 10th addition to the basic information
sensitizing treatment, the animals required by I 772.100-2(b)(8. Subpart A.
should be set aside for 2 weeks after the following information must be
which they should be challenged by a reported.
final injection (Landsteiner and Jacobs. (1) Tabular data for each animal on
1935). scores for erythema and edema at 24

(ii) If the intradermal injection is and 48 hours postapplication or
impractical because the substance is injection.
highly irritating or cannot be dissolved (2) Tabular data for the aerage score
or suspended in a form allowing from all sensitizing treatments and the
injection, topical patch application can
be substituted using the same schedule score of the challenge treatment
but 0.5 ml per application. For patch
applications. other materials such as
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