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‘The Office of Management and Budget
has exempted thfsmmafg feom the ndge
requirements of section 3 of Executive
Order 12291,

Certification: Under the Regulatory
Flexibility Act : .
Pursuant to the provisions of 5 U.S.C.
605(b), Lhereby cortify that this -
authorization will not have a significant
economic impact on a substantial
.number of smail entities. This.action
“does not impese any new burdens on
small entities, and therefore; does not
-require a regulatory flexibility analysis.
List oF Subjects i 46 CFR Part 271
" Administrative practice and
procedure, Confidential business
transportation, Hazardous waste, Indian
" lands; Tntergovernmental relations,
Penaltfes, Repo and recordkeeping:
Tequirements, Water pollution control,
. Water sapply: -
. .Antherity: This notice i8.issued under the
authority of secs. 2002(a}, 3008, and'7004{b) of
aste: FAct as amended 42

 the Solid Waste DisposalAct as
USC. e012(a}, 0025, 6679(b).
Bated:: Augest 16, 1336,
Regional Administrator:
[FR Doc: 88-21015 Filed 8-14-88; 8:45 am]

. 40 CFRParts 798ind 700 _
[OPTS-42000; FAL-3448-1]
 Methyl Ethyl Ketoxime; Proposed Test

" suMMARY: EPA is proposing that

npfa, and processors of methyl

- ethyIketoxime {MEKO, CAS No. 96-20-

' 7) be requited; under section 4 of the

- Toxic Substances Control Act {TSCA),
to perform testing for oncogenicity,

. mutagenicily, developmental toxicity,

- reproductive effects, neurotoxicity and
p es: This rule'is proposed
in response to the Inti Testing
Committee’s (ITC's) recommendation to
consider MEKO for health effects
testing. iw thie role, EPA is
proposing toiadd & new test guldeline

-+ for pharmacokineticy testing. This

- geneealiguidelimeiay be weed in:

&
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DATES: Submit written comments on or
before November 14, 1988. If persons:
request an opportunity to:submit oral
comments by October 31,1988, EPA will
hold a public meeting on this rule in
Washington, DC, :

For further information on arr
to speak at the meeting see Unit VIL of
this preamble. o
ADDRESS: Submit written comments,
identified by the document control
number (OPTS 42098), in triplicate to: -
TSCA Public Bocket Office (ES-793),
Rm. NE-GO04, Offioe of Toxic
Substances, Environmental Profection
Agency, 401 M St., SW., Washington, DC
20460. :

A l;ublic version of the administrative

" record supporting this-action (with any
business inform

confideritial ! ation
deleted) is available for inspection at
the above address from 8 a.m. te 4pam.,

" Monday through Friday, except legal

holidays, )
Michael M, Stahl, Acting Director, TSCA
Assistance Office Office of

. Toxic Substances; 461 M St., SW., Rm.

1404), TDD: (202).554-0551. .
SUPPLEMENTARY INFORMATIONC EDA is
issuing & proposed test rule for MEKO.
under section 4fa) of FSCA in response
to the FI'C's.recommendation that
MEKO b&gonsidemils for hea‘ig:’ effects.
testing. Tlie Ageney is propo rtesting
for MEKOunder section 4(a){t)(A)and
(B) of TSCA.

Public reporting burden for this
oollection: ofhlgfnm&lwn is-estimated to
average 535 hours per response,
including time for reviewing )
instructiona, searching existing data
sources,.gathering and maintaining the
data needed, and completing and
reviewing the collection of information,
Send comments regarding the burden
estimate or any other aspect of thia
collection oﬁﬁmnﬁon. i §

suggestions for reducing this-burden, to.

Chief, Information Policy Branch, PM-

20460; and to the Office of Informa

. and R

Affairs, of
Man ent and Wi
Ma a.sem'_ Budget, aghinston.

L Introduétion
‘A. IT€ Recommendation
TSCA (Pub. L. 04-469; 80 Stat. 2003 c2
seq., 15 US.C. 2601 et seq.) established
the ITC under section 4{e] to recommend
to EPA a list of chiemical substances and
mixtures (chemicals) to be considered -
for testing under TSCA section 4(a),
The ITC added MEKO:to the FEC's list
of chemicals for pricrity consideration

- enforceable consent ag

by EPA in the promulgation of test rules
under section-4{a) of TSCA. The FTC
recommended MEKO be considered for
health effects testing:in its 19th- Report,
published in the Fedeéral Register of

.November 14, 1986 (51 FR 41417},

especially for its effects on the
hematopoietic system and for its _
oncogenic potential, The ITC did not .
designate a time period for EPA’s

. response on MEKO, -

The ITC’s:rationale for healthi effects
testing was based on concern for
widespread use of MEKO and the .
potential for human exposwie; the lack
of a no-effect level forblood effects
demonstrated in animal studies cf
MEKO; and the absence of data.on
MEKO's oncogenic.potential.

B. General Pharmacokinetics Test
Guideline = . - B

- _In the-Federal Register of September
27, 1985 (50 FR 39252), EPA issued 40
CFR Parts 796, 797 and 798, which-
codified TSCA test guidelines that were
Previously prépared by EPA. At that
time, EPA stated that new guidelines
would be added as the state of the art of
testing evolves and as the need for new
guidelines arises. This document
proposes a new test gnideline for
pharmacokinetics that may beused to
establish test in future TSCA
Sectio 4 test rules i 40 CFR Part 799,
The test guidefines are state of the art
methods for generating test data and, .
when cited in chemical:specificrules,
would mitzt’% glireachint decisions:
chemical. This pharmacokinetics test
guideline has been extensively reviewed
by both internal amd external

Godiﬁwtlunomhip-suideline,‘
however, wonld notimpose any '
regulatory obligation on any persen who
may be subject toa TSCA Section 4 test
rule bacause the guidelines do not
become mandatory test standards-until
they are promulgated as such in an
individual test rule for a specific
chemical substance or mixture. EPA.
may modify the pharmacokinetics test

* guideline as it appears to.a proposed.

rule for a specific test.substance. Each
specific rule.employing the test guideline
would be subject to public comment. )
EPA is also proposing that this test
guideline would serve.as the test
MEKO

" standard for the

phamanpliimtics testing.

C. Opportunity for Negotiati a
ConsentOlﬂerfw 80 mg
EPA»miseéﬁepouibilﬂy of
eondncﬁngtgsﬁngan-'mo-w'an :

representatives present at the public _
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maeting for MEKO on December 17,
1966, indicated that a consent agreement
would not be practicable becavse
agreement between importers and the
sole United States manufacturer was not
likely (Ref. 24). Industry reaffirmed that
a consent order would not be feasible at
the public meeting to announce EPA's
course-setting decision held December
15,1987 (Ref. 25). - -

D. Test Rule Development Under TSCA

Under section 4{a) of TSCA, EPA must
require testing of a chemical to davelop
health or environmental data if the .

Administrator makes certain findings as .

described in TSCA under section

ﬁ:)[l}f&} or (B}. D‘etaﬂéog ‘gi:scussinns_ of
statutory section 4 findings are

provided in EPA’s first and second

- proposed fest rulés which were

published in the Federal Register of July

18, 1880 {45 FK 48510) and June 5, 1981

(8FR30300). - -

In evaluating the ITC's testing
recommendations fer MEKO, EPA -
considered alt a\railabtllel uﬁl)ev&nt
information including the following:
informationpresented in the ITC's
report and public comments on the ITC's

- recommendations; production volume,

use, exposure, and release information
importers of MEKO under the TSCA
section 8(a) Preliminary Assessment
Information Rule {40 CFR Part 7125 .
health and safety studies submitted

- under the TSCA section R:{:l) H(g%gnd
Safety Data Reporting' {40 'art
716) conceraing MEKO;, and published
and unpublished data available to the
Agency. From its evaluation, as
described i= this proposed rule, EPA is
propasing health effects testingfor
MEKO under TSCA section 4{a)1){A)
and (B), and, as such, EPA is responding
to the ITC’s reconmendation of MEKO

IL Review of Available Data
A. Profile

MEKO, also known as 2-butanone
-~ oxime, (CAS Registry Number 96-29-7),
is a clear, colorless to light yellow liquid
at roem temperature, with a barely
discernible ethereal aroma. The
molecular weight of MEKO is 87.12
daltons. The solubility of MEKO in
‘water is 100 g/L. MEKO has a vapor
pressure of 1.06 mm Hg 20°C. The flash
point is 69°C and the boiling point is
152°C. Given these properties, MEKO is
expected to volatilize; and, therefore,
workers may be exposed through
inhalation duting manufacturing,
processing, and use.

.cleaner, and a caulking

B. Production

MEKO is produced by reacting methyl
ethyl ketone with hydroxylamine. It is
produced in the United States by Allied-
Signal, Inc. (Allied), Hopewell, VA.
Current total production volume
information on MEKO is claimed

" confidential business information (CBI).

However, in its 18th report the ITC
reported that 2.2 million pounds of
MEKO were imported into the United

- States in 1985 and 2.0 to 2.9 million

points were produced in the United
States in 1983, From this information
and information on the volume of MEKO
which is claimed CBI, EPA believes that
the combined anmal produetion and -
import volume of MEKO in the United
States exceeds 5 million pounds. At the
present time, there are five importers of
MEKO: (1) Aceto Corp., Flushing, NY; (2}
Interstab Chemical, New Brunswick, NJ; -
{3) Mooney Chemicals, Inc., Cleveland, .
OH; (4) Nuodex, Inc., Elizabeth, NJ; and
(5) Troy Chemical Corp., Newark, NJ
(Ref. 2). '
C. Uses B )
MEKQO is sold primarily as a -
nonreactive antiskinning in alkyd
surface coatings and paints. The.
concentration of MEKO in paints and
coatings ranges from 0.1 percent to 0.8
percent. MEKO is also used as a
blocking agent for isucyanates and
siloxames. MEKO may also be used in
other industrial products. The National
Occupational Hazard Survey
Tradename Ingredient Database (Ref.
11] lists 26 industrial products that
contain MEKO. The majority of these
products are paints, but MEKO is also
found in exlteri%r caulk, paste ﬁlrll:a;. '
pentane gel, and antiskinning p: Ct8.
In addition to being foundin -
industrial products, MEKO may also be
added to consumer products. The
Consumer Product Safcty Commission”s
Chemicals in Products Database listed
764 products which contained MEKO at
concentrations ranging from 0.1 to 0.8
percent. Most of the products from this
list were surface coafings or paints but
also included were 12 bathroom bowl
cleaners, a glass cleaner, a liquid rug
shampoo, an aluminum cleaner, a
developer, an adhesive, a household
g and repair
product (Ref. 10). In addition to the
above uses, EPA has been informed of
another use which has been claimed
CBIL '

D. Human Exposure

‘1. Occupational. During its
manufacture, 100 workers are
potentially exposed to MEKO via

inhalation or dermal contact. Fifteen of

the 100 may be exposed to MEKO on a
daily basis up to 300 days per year (Ref.
13). Using monitoring data for 8-hour
time weighted average exposure levels
submitted by Allied, EPA estimates
workers may be exposed to up to 43 mg
of MEKO per day. Using models for
filling operations, EPA estimates _
inhalation exposures may reach 90 to
100 ppm for 2-hour periods for

and tank truck loading and up to 2 ppm
for sampling and quality control. )
Furthermore, there may be dermal .
exposure. EPA astimates that, during
drumming, tank car loading, filter
changes, and maintenance and cleanup,
dermal exposure may range from 1,300
to 3,900 mg/day. During sampling and
quality control (QC) analysis, dermal
exposure may range from 650 to 1,950
mg/day (Ref. 13).

‘The National Occupational Hazard
Survey (NOHS; Refs. 11 and 13) reports
that 12,100'workers in 1,540 plants were
potentially exposed to MEKO in the
worqu':l::tl:;i !:alf of these workers were
mixing atching operators,
Preliminary data from the National
Occupational Exposure Survey (NOES;
Refs. 12 and 13) indicate that 2,145
workers in 10 plants were potentially
exposed to MEKO in 1980. ’

During the processing of MEKO,
inhalation and dermal exposure may
occur when mixers or reactors are
charged or unloaded. Exposure levels
for these operations may range from 1 to
2 mg/day for inhalation exposure to
3,900 mg/day for dermal exposure (Ref.
13). Exposure to MEKO from
or tank car filling with final products is
estimated to be leis than 1 mg/day for
inhalation exposure and 13 to 39 mg/day
for dermul exposure (Ref. 13). :

An estimated 900,000 or more -

" commercial painters in the United States

may be routinely exposed to MEKO
(Ref. 16}, During use, EPA eslimates that

-commercial painters may be exposed to

as much as 432 mg/day (328 mg via
iﬁlhfala,tion and 104 mg via dermal routes;

ef. 3). ) .

2. Consumer. Consumers are exposed
to MEKO from the use of paints and:
other containing MEKO. A
National Household Survey of Interior
Paints (Ref. 4), indicates that one in five
houscholds in the United States had a
membar who conducted some painting
during the year. Of these, 16.8 percent
use vil-based paints, The maximum use
of oil-based paints by consumers was
found to be 12 gallons per year, and -
maximum painting time was 72 hours -
per year. Painting consisted of covering
walls and as well as trim and
other woodwork. Based on this survey
and model estimates of exposure levels,
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over 2 million consumers may
potentially be exposed to up to
approximately 432 mg/day of MEKO for
up to 3 days per year (Refs. 8 and 4).

E. Health Effects

1. Pharmacokinetics. The only data on

the absorption and distribution of
MEKO are provided by a summary of an
autoradiography study submitted by
Allied {ief. 5). Pregnant mice were
administered as single oral dose of “C-
labeled MEKO on day 14 of gestation. In
addition, one male mouse was
administered a single oral dose of
MEKO. The distribution of the C label
was noted over a 24-hour period. Based
on this limited data, it appears that
MEKQO is rapidly absorbed via the oral
route, and distributed intact ut
the body. The study showed that the 14C
label was found to occur at higher levels
in the liver of the developing fetus than
in the mother, and com;rete,cl_earance of
> the “Clabel occurred in approximately

" . 16 hours. There is insufficient
" information to determine the relative
rates-of absorption, distribution,
metabolism, and excretion of MEKO.
Allied speculated that MEKO would
_metabolize to methyl ethyl ketone
(MEK) and hydroxylamine but supplicd

" . no information to support this

contention (Ref. 30).-

2. Acute toxicity. The ITC report
classified MEKO as a mildly toxic agent,
citing the results of acute oral, dermal,

. and inhalation exposure studies by
Allied (Ref. 30). EPA has received
additional information submitted by
various companies under section 8(d) of
TSCA coi ing these results (Refs. 31
through 37). In a summary of acute oral
studies on rats and mice, Allied reported
the LD50s to be 1,000 mg/kg in mice and
to range from 930 to 3,700 mg/kg in the
rat (Refs. 27 and 30). Other companies
reported LD50's of 1,600 to 2,760 mg/kg
in rats (Refs. 32. 35. and 38). In a dermal
toxicity study reported by Allied, the
LDD100 in rabbits was found to be 2.0
mL/kg (1,860 mg/kg) (Ref. 30). Central
nervous system depressionwas = -
observed prior to death. In addition,
Allied reported methemoglobin
formation at 0.2 mL/kg, but there were
:& 72?7&1 e,fl!g):ts on the bloo%::l 0.?2

10'mg administered daily for
5 weeks (Refs. 14 and 30). .

Rats exposed to airborne
eonlcex’lt(raﬁons of 3190, 1,450, ax)ug 4,830

- mg/m?3 (53, 407. and 1,355 ppm) for 4
hours showed anesthesia in the high
does group and methemoglobinemia in

* the mid and high dose groups (Refs. 14

and 30). No deaths occurred. In another

short terms test, rats were exposed for

24 hours per day for 5 days to a

saturated vapor of MEKO (calculated to

be 8,000 mg/m? Refs. 14 and 30). Death
occurred in4 to 5 days.

Allied reported MEKO to be a skin
frritant and sensitizer (Ref. 30). MEKO
was found to produce equivocal results
on sensitization in the Buehler test and
positive sensitization results when
tested in the Morganson-|
maximization test in guinea pigs (Ref.
80). From a moust ear swelling test, Gad
et al. reported the MEKO caused 40
percent of the animals to be sensitized
(Ref. 38). While Allied reported only
slight skin irritation from the application
of MEKO to rabbits, Kodak reported
scarring of skin and severe erythema
from dermal application to rats (Ref. 34).
Most reports indicated that MEKO is a
severe eye irritant. o

3. Subchronic toxicity. The longest
duration study conducted to date with
MEKQ is & 13-week oral toxicity study
conducted in 1977 by Hazleton -
Laboratories for Allied (Ref. 30). Rats
received MEKO by gavage at does of 25,
75, or 225 mg/k%g days ﬂl:er week.
Treated groups from bo!
dose related decreases in e :
count, and hematocrit and hemoglobin
values and displayed a moderate to
marked reticulocytosis. Heinz bodies,
occasional siderocytes, polychromasia,
basophilic stippling, and Howell-Jolly
bodies were generally present in the mid
and high dose groups: Blood chemistries
revealed an elevation of total bilirubin
and erythrocyte cholinesterase in mid

- dose males and high dose males and

females. Alkaline phosphatasc levels of

high dose males also increased. A slight -

depression in blood urea nitrogen and

. plasma cholinesterase levels were noted

in the high dose level female group.
ere was also an increase in the

absolute and/or relative weights of the

spleen, liver, and kidney in all dose

groups. The spleen and liver were dark o

and histologic examination of these
?rgans revealed hen:;topoieai&se "
extramedullary) and macrop 8 Wi
greenish-brown pigment. Pignient of
ilar appearance was also detected in
the epithelial cells lining the proxi
convoluted tubules of the kidney.

These data suggest that MEKO
induces a hemolytic anemia in the rat
with compensatory erythropoiesis. This
study did not define a no-observed-
adverse-effect level (NOAELY), but
predicted the NOAEL to be less than 25
mg/kg/day. In addition to the effects on
the hematopoietic system, data from the
18-week study show that the number of
animals with decreased
spermatogenesis or aspermatogenesis
was mal ly increased in the high dose
group (225 mg/kg).

sexes showed

Many effects similar to those found in
the Allied study were observed by Jurita
(1967) in a 4-week study in which MEKO
was administered by subcutaneons
injuction (Refs. 14 and 30).

4. Developmental effects and
reproductive toxicity. The reported
results of the 13-week study discvssed in
Unit ILE.3. suggest the MEKO may
adversely affect spermatogenesis and,
thus, reproduction. Since MEKO may

metabolize to hydroxylamine and

* methyl ethyl ketone (MEK; Ref, 30), the

results of tests on these possible -

. metabolites suggest that MEKO may '

also cause developmental and
reproductive toxicity. In a study by
Chaube and Murphy, an increase in

* . resorptions occurred in pregnant rats

given a single intraperitoneal injection
of hydroxylamine hydrochloride and a
dose of 47 mg/kg (Refs. 39 and 47). In
addition, Zimmermann and
Gottschewiski reported teratogenic
effects from the injection of 10 mg/kg of
hydroxylamine inito pregnant rabbits
(Refs: 40 and 47); De Sesso found -
malformations in the offspring of rabbits
exposed to hydroxylamine through '
interacoelomic injections (Refs. 41 and
47); and Stoll ct al. demonstrated
developmental effects from injection.of
hydroxylamine directly into chicken
embryos (Refs. 42 and 43). Furthermore,
in a study by Ramaiya, exposure to
hydroxylamine appears to produce a
decrease in fertility in male mice by
adversely affecting specific stages of
spermatogenesis (Refs. 44, 45, and 48). It
also results in evelopment of the
mannary glands, alterations in
circulating prolacting levels, alterations
in length of estrus cycle, and failure of
Graafian follicles to develop into
corpora lutea after ovulation (Refs. 44,
45, and 46). :
MEK, anothier possible metabolite of
MEKO (Ref. 26), caused fetal
abnormalities in rats at 1,000 ppm and
soft tissue abnormalities in rats at 8,000
ppm (Refs. 15 and 52), These data are
insufficient to fully characterize MEKO's

- developmental and reproductive effects,

but suggest that MEKO may cause such
effects. Developmental toxicity and
reproductive effects studies have not

been conducted on MEKO itgelf, EPA

" believes that the above data on

hydroxylamine and MEK and the
subchronic toxicity data on MEKO,
provide suggestive evidence that MEKO
may cause re e effects and
developmental toxicity.

5. Mutagenicity. Concern for the
potential muatagenicity of MEKO is

. based on mutagenicity data on MEK and

droxylamine. The National Cancer
Institute {NCI) reported that MEKO was
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mutagenic in the mouse lymphoma gene
mutation assay (Ref. 48). MEKO was
nonmutagenic in Salmonella strain
TA98, TA100, TA1535, TA1537, and
TA198 (Refs. 30 and 53], These data are:
insufficient ta fully characterize MEKO's
mutagenicity potential, but suggest that
MEKO may be mutagenic..

- EPA, in-a review of the mutagenicity -
data on hydroxylamine and - .
hydroxylamine hydrochloride, found the
chemicals to be gene mutagens,
clastogens, inducers of sister cliromatid -
exchange and DNA effects, and/or
inducers of cell tfansformation. Effects

. wet: ob:erireld in pl;lllsc'e,lh.
prokaryotes, lower higher.
eukaryotes, and mammals and
mammalian cells; including mammalian
germ cells (Refs. 46 and 47). Because
hydroxylamine and hydroxylamine
hydrochloride are mutagenic, MEKO
may also be mutagenic.

6. Oncogenicity. Concern for the
potential oncogenicity of MEKO iz
based on data on:acetoxime (Refs. 6,9,
28, and 29), a close structural analogue
of MEKO, and on the positive mouse
lymphoma gene mutation assay using
MEKO (Ref. 48). . :

Acetoxime was tested in an 18-month
carcinogenicity study conducted by
Miryish et al. (Ref, 28) using MRC~ -

in this study raise significant concem

about the potential careinogenitity of

MEKO, a close structural analogue of

: &cetoﬁime. whfich differs f::'ﬁ MEKO by

e addition of a single m A

. While EPA is acustgllglaware %fgroup
deficiencies on the data that would

prevent its use in quantitative risk

assessment, the study is nevertheless

sufﬁc_‘i;la:t toraise conc:fm for :’h;

possible oncogenicity of MEKO by

analogy to acetoxime (Refs. 8, 9, and 28),

Acetoxime administered in the
drinking water to rats indiced a -
statigtically sj; increase in the
incidence of hepatocellular adenomas in
80 percent of male rates (Ref. 28). The
incidence of liver tumors in females was
not significant. No liver tumors were
noted in the untreated controls; these
results are similar to those for previous
untreated groups (historical control; Ref,
28). - )

Following the publication of the
Mirvish study, EPA was informed by the
author that a second pathologist
reviewed the original )
histopathologicalslides. Secondary
analysis confirmed the diagnosis of
hepatocellular adenomas in 11 of 12 -
-animals. ’ .

Hepatocellular carciriomas were also
noted in 6 of the 11 animals that had
adenomas (Refs. 6 and 29).
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The positive mouse lymphoma gene
mutation.assay on MEKO.provides
further suggestive evidence that MEKO
may be oncogenic because the
correlation from the mouse lymphoma
gene mutation assay in the L5178Y
system to oncogenicity as determined in
phase I of the EPA Gene-Tox Program
is 81.5 percent (Ref: 54). EPA believes
there ig sufficient evidence to indicate

that the Chinese hamster V79 system,

- mouse lymphioma gene mutation L5178Y

system, and the Chinese hamster ovary
system assays may be used to trigger an
in vivo assay for oncogenicity (S0FR -
20672; May 17, 1985).

7. Neurotoxicity. No studies were
found in the literature or submitted by
industry‘on the neurological or

- neurobehavioral toxicity of MEKO.

HL Findings

EPA is basing its proposed
pharmaicokinetics, oncogenicity,
mutagenfeify; developmental toxicity,
reproductive-foxicity, and neurotoxicity
testing for MEKOron the authc ity of |
section 4(a)(1){A} and [B) of TSCA.
- Under section section 4(=}{i}{B){i}

& MEKO is -in
substantial quantities and that there
:lnay be substential human exposure 1

uring ing, processing, and
use of MEKO., : e

. The total annual production of MEKO
in CBE however, according to publicly

available information, total imports and -

domestic annual production are in
excess of 5 million pounds per year (Ref.
2). An estimated 2 million consumers
may be exposed to MEKO through use
of oil-based paints and additionally may
be exposed to MEKO through use of
household cleaning products and
caulking, and repair products
(Refs. 3, 4, and 10). An estimated 900,000
professional painters

. exposed to MEKO through use of eil- -
" bascd paints (Ref. 10). An estimated

12,000 workers in 1,500 plants may be
exposed through manufacture and
processing of MEKO (Refs. 11 and 30).
Under section 4{a)(1)¢A)(i), EPA finds
that the manufacture, processing, and

.. use of MEKO may present and

unreasonable risk of injury to human
health due to its potential to cause .
oncogenic, mutagenic, reproductive,
developmental, and bloed effects for the
reasoris presented in Unit ILE, and in the
support document (Ref, 1) which is
available in tlie rulemaking record.
Exposure to MEKO is described above.
The finding for potential oncogenic risk
is based upon date which indicates that
acetoxime, a close structural analogue
of MEKO, caused benign and malignant
hepatocelular tumors in mice (Refs. 6, 9,
28, and 29). In addition, MEKO is - -

positive in the mouse lymphoma gene
mutation assay (Ref. 48). Data in these
reports suggest that MEKO may be
oncogenic.

The finding for potential mutagenic
risk is based on open data indicating
that MEKO: caused gene mutations in a
mouse lymphoma gene mutation test
(Ref. 48). In addition, hy lamine, a
possible metabolite of MEKO, is
mutagenic in various systems (Refs. 46
and 47). Data in these reports support a
concern for potential mutagenic risk
from MEKO. : :

The finding for potential reproductive -

- risk is based on adverse effects on

testes of rats from a 90-day exposure to
MEKO (Ref. 30). In addition,
hydroxylamine, a possible metabolite. of
MEKO, appears-to adversely aﬁ'c;'lct
spermategenesis, mammary
dgvelop;%nt.- prolactin levelsg;‘zl;!ms

‘cycle, and development of graafian

follicles {Refs. 6; 15, 43, 45, and 46).

These results suggest potential

reproductive risk from MEKO.
The finding for potential °

.- developmental.risk is hased on data

from tests-on methy} ethyl ketone
(MEK]; a possible metabolite of MEKO,
which indicate that MEK causes fetal
skeletal abnormalities in rats at 1,000
Ppm and soft tissue abnormalities in
rats at 3,000 ppm.(Ref. 15). In addition,
data on hydroxylamine (Refs. 40, 41, 42,
43, and 47), another possible metabolite
of MEKO, suggest that hydroxylamine is
developmentally toxic, raising concern
that MEKO may also potentially cause
develTh oﬁmpmeml effects. .

e for potential blood effects
risk is based on data froma oral.
toxicity of MEKO {Ref. 30) which
suggest that O induces a hemolytic
anemia in the rat with compensatory

. erythropoiesis.as described in section

ILE.3.,, and supports concern for the risk
of bloud effects from MEKQ.

Although the available data on blood
effects are adequate for risk assessment,
it may be in the interest of those subject
to this rule to further assess blood .
effects. The 90-day subchronic study
{Ref. 30) does not provide a NOAEL for
blood-effects for MEKO. Uncertainty
ORI Somebiable teve o LOAKL to
estal acceptable levels of exposure,
Testing to determine the NOAEL for
bleod effects associated with subchronic
and chronic exposure would reduce the
uncertainty in evaluating MEKO.

The NOAEL for blood effects could be
established in the subchronic range
finding studies for the MEKQ
oncogenicity test, This data should be
developed according to the test
guideline at 40 CFR 798.2650 modified to
direct specific attention towards the :

R
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hematology profile. Hematology
determinations (hematocrit, hemoglobin
concentrations, erythrocyte count, total
and differential Jeukocyte count, and a
measure of clotting potential such as
clotting time, prothrombin time,
thromboplastin time, or platelet count)
and certain clinical biochemistry.
deta“sminaﬁoni: :lnmod coultlia be.xf‘n:de
on all groups including dontrols at day
30 and at day 90 of the test period for
the rat. Since this assurés data on the

- concurrent controls, baseline data prior
to the initiation of expnsure would not
be needed. A chronic NOAEL for bloed
effects could be obtained by modifying
the oncogenicity study to include

hematology and blood biochemistry.

This could be accomplished by

modi the oncogenicity test

guideline at 40 CFR 798.3300 to include

hematology determinations and certain -

olinical biochemistry deierminations on
blood for rats, as listed in 40CFR
798.3320, the combined chronic toxicity/

oncogenicity test giideline.
Alt_ﬂirnaﬁv;l’i. thegt_:ist sponsor could
conduct the combined chronic toxicity/
oncogenicity test at 40 CFR 798.3320.
Provisions from 40 CFR 798.3320 would
be'modified to be consistent with the
revisions of 40 CFR 798.9300 (52 FR -
19055; May 20, 1987). Satellite groups of
rats.may be necessary to avoid stress to
the test-animals from blood sampling
and to provide sufficient animals for
adequate blood collections,
The findings for the above potential
health effects under section 4{a)(1)(A){1),
- and the finding that MEKO is produced
in substantial quantities and that there
may be substantial human exposure
under section 4(a)(1)(B)(i), support EPA’s
concern that the' manufacturing,
processing, and use of MEKO may

present an unreasonable risk of injury to
ealth. : ’

human h
Under section 4{a)(1) (A)(ii) and (B)
(ii), EPA finds that there are insufficient
data and experience from which the
z&tenﬁaél;;?lth risks {other than blood
ects). manufacturing, processing,
" and use of MEKO can reasonably be
determined or predicted. In the 90-day
subchronic test of MEKO the lowest-
observed-adverse-effect level (LOAEL)
was determined to Le 25 mgkg. The
LOAEL data from the subchronic test is
‘adequate for risk 2sgessment. However,
- if manufacturers of MEKO desire to
réduce the uncentainty factors that
would be used in risk assessment,
additional testing to determine a
NOAEL is recommended but not
required. - - .
Under section 4(a)(1) (A)(iii) and
(B)(iii), EPA finds that testing of MEKO
18 necessary to develop such data for

-day. September 18, 1988 / Proposed Rules

oncogenicity, mutagenicity, reproductive
toxicity, developmental toxicity, :
neurotoxicity, and pharmacokinetics.
EPA believes that data resulting from
this testing will be relevant to a
deteminaﬁon asto whsie;sl}er 1 ¢
manufacturing, processing and use o
MEKO does or does not present an

unreasonable risk of injury to human
- health. : mlm'y

Bet:aus::i of the above c:mu';t;mi:i for
oncogenicity, mutagenicity, bloo
effects, reproductive effects, and

- devclopmental toxicity for the described

exposures to MEKO, EPA finds that
pharmacokinetics test data are
necessary, Ultimately the purpose for
generating pharmacokinetics data is to
use the information in risk assessement,
Such applications offer the only
scientific avenue for maki
extrapolations of toxicologic data from
species to species, from route to route of
administration, and from high to low
does. Furtheimore, does selections for
the chronic toxicity studies would be
imporved by prior knowledge of the
extent of absorption by tlie routes to be
used. In addition, these data would be
used to detect major differences

betwaeen soxes relative to the metabolic )

processes of ab: on, tissue
distribution, biotans-formation and
excretion, whether the metabolic
processes are modified by different -
routes of administration of the test
substance, and whether these proceses
are modified by repeated dosing.

1V. Proposed Rule
A. Proposed Testing and Test Standards

On the basis of the information

Fresented in Unit II. and the findings set

orth in Unit I, EPA is proposing health
effects testing for MEKO, The tests
would be conducted in accordance with
EPA’s TSCA Good Laboratory Practice
Standards in 40 CFR Part 792 and
specific TSCA test guidelines in 40 CFR
Parts 795 and 798, or other published
test methods as specified in this test rule
for MEKO in the following table.

TME—PRMSE TESTING, TEST
STANDARDS AND REPORTING REQUIRE-
ME!_!TS rOR MEKO '_ ..

i Test: 40
| FRamta |

Test . -

Pharmacokin: 4§7807488..] - 18]
Oncogenlcty..| §7683900... 63

o oo . [HEE

Developmen- | § 798.4800..... 15
1al toxiciy.
Al toxicty.

!mmom.w-: .

S ——

TABLE—PROPOSED  TESTING,  TEST
STANDARDS AND REPORTING REQUIRE-
MENTS FOR MEKO—Continued -

o |

for final | "reports

report? | required

$7908.5275..... Bf 2

stancard 40
| CFR citation)

§798.5385...., 8l - o
or
| $708.5305 ...

gmees...] 12| Ty
700200 2] 4

$790.0400..... 2] 1.

inhalation, and intravenous absorptions,
repeated and washing efficicncy
studies; (2) an oral 2-year oncogenicity
study, using the guideline at 40 CFR
798.3300; (3] an oral 2-species
developmental toxicity study using the
guideline at 40 CFR 796.4900; (4) an oral
2-generation reproductive toxicity study
using the guideline at 40 CFR 798.4700 -
and including histopathology of the
testes with staging of the gperm, -
histopathology of the ovaries, and
vaginal cytology for the last 3 weeks
prior to mating to monitor the estrus
oyale; (5) sex-linked recessive lethal
gene mutation assay in Drosophial ui
the guideline at 40 CFR 798,5275; (6) in
vivo mammalian bone marrow
cytogenetics test using the guideline for

-either the chromosomal analysis at 40

CFR 788.5385 or the micronucleus assay
at 40 CFR 798.5395; and (7) acute and

- subchronic 90-day oral neurotoxicity

tests including a functional ebservation
battery using the guideline at 40 CFR
798.6050, a motor-activity test -using the -
guideline at 40 CFR 798.6200, and
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neuropathology test using the guideline
at 40 CFR 79?:400. I the tlu-eegtentn
listed under {7) above combined, at Jeast

T %2 animals per sex per dose level would

The test guideline would be modified
in the 2-generation reproductive toxicity
test. The integrity of the various cell
stages of apermatogenesis would be

- “determined with particular attention

" - directed toward achieving optimal
‘quality in fixation and embeddinig. *:

" 'Preparations of testicularand -~ -~ -
associated reproductive organ samples
for histology would followthe -~ -
t&gmﬁn)'endaﬁonspfhmh and Chapin

3 or anrequivalent procedure;
and histopathology of the testes wouls
be done on P, and F; adult males at the

time of sacrifice. Histological analyses.

ermatogenis e, Le,, the presence .
:i:rma inugntosel;l:fct{a 14 ocll atagea’pmf ‘These *
provided by Clerioot oo e S gaio®
provided by Clerinont énd Pérey. (Ref.
2, o o e e

: nature and level of lesio
observed in contro] animals for .

- . (R 2. Data would be provided on
. whether the animal is cycling and the -
. cycle length. Py and F, females would
continue fo be exposed to MEKO in
order to permit them to begin cycling
. once again. The ovary would be serially
-sectioned with a sufficient number of .
sections examined to adequately detail
- oocyte and follicular morphology. The -
‘methods of Mattisoh and Thorgiersson
(Ref. 20) andl;e:ersod:n and 1[:;01‘8 (Ref.
21) may provide guidance. strategy
for sectioning and evaluation would be
left to the discretion of the investigator,
but would be described in detail in the
- -protocol and final report. The pature .
and background Jevel of lesions in the -
control tissue would also be noted. ,
- - Gross.and histologic evaluation of. .- -
mammary glands would be conducted
“on female F; and F: pups sacrificed at -
weaning and in adult F; females at the
termination of the study. . -

An in vitro mammalian cytogenetics
assay, a gene mutation agsayin . - -
nonella; and %‘st-(lftg chromd

exchange test en -are bei

- conducted by the National Toxicology -
Program. EPA will evaluate the data
from these tests, the sex-linked

) wviw n‘:nlmmalian ethal assay in Droso, uel;hﬂa' the .
In cytogenetics assay,

- and other information developed on .
MEKO to determine if the mouse visible -

- modified in thie'proposed test standards.

* guidelines forhealth effects testing. .- .

" exposed.

a , MEKOtset: .

G, Perspiis Requ
e
- distribution'in commerce, use, and/or

- . responsibility for testing a chemical,

- commerce; use, or disposal of the
- .chemicak ~ . -- '

: manufacture or process MEKO as a

specific locus assay, the rodent
dominant lethal assay, the rodent
heritable translocation assay, or other
mutagenic testing is necessary for -
MEKO. These upper tier mutagenic tests
are not being proposed at this time. EPA
will evaluate the need for these tests
upon receipt of the lower tier test
et ing that the TSCA

A is propos t
Health Effects Test Guidelines . - .
referenced in the above table and as
be used-for the purnoses of the required
tests for MEKO. The TSCA test

conditions for deiemi:'ig ng the health
-effects for substances such as MEKO to
which-humans are expected to be

B, Test Substarice o L
EPA is proposing that MEKO of at -

" least 99 percent purity be used as the

‘test subtanice; MEKO of thiis purity is

- éommiercially available. EPA has - -
. specified a relatively

e pure subistance for
testing because it in interested in :
évﬂudﬁﬁgﬁéeﬁentﬂ‘a!ﬁihﬂtahle"to :

4(b)(3)(B) specifies that the. --..-
whichEPAmak'esaecﬁonu. .

disposal) determine wlhio bears the

Manufacturers and persons who intend
requirod totostf tho Badiage ace basod
required to test if the findings are ba
on manufacturing (“manufacfure” is
defined in section 3(7) of TSCA to
include “import"). Processors and -
persons who intend to process the . -
chemical are required to testf the
findings are based on processing. -
Manufacturers and processors and
persons who:intend to.manufacture or -

- process the chemical are required to test -

‘risk occurs during distribution in

Because EPA has found that there are’
insufficient data and experience 1o -
reasonably determine or predict the
effects of the manufacture, processing,
and use of MEKO on buman health, EPA
is proposing that all persons who
manufacture including import or process
or intend to manufacture or process

. MEKO, including persons who

-manufacture or process or intend to

byproduct; or who import-or intend to
import products which contain MEKO,
‘atany time from the-effective date of the

- years after the last .

'repqrt,

applicationwi

. exemption applications, or
" testing, unless manufacturers

" final test rule to the end of the

reimbursement period be subject to the
testing requirements contained in this
proposed rule. Persons who
manufacture, import, or process MEKO
only as an impurity a:he not subject to

 these requirements. The end of the

+ri1l be at least 5
tooport is
submiitéd; but, if it takes lunger than 5
years to submit the last final report, the

reimbursement pe:::;

 reimbursement period will be extended

an antount of time‘equal to that which
was requu'ed to submit thie last fipal

. -Bacause TSCA containes provisions
to avoid duplicative testing, not every
person subject {o this rule must
individually.conduct testing. Section
4(b)(3)(A) of TSCA provides that EPA

-may permit two or more manufacturers

or processors who are subject to the rule

" to designate one such person or a

qualified third person to conduct the -
tests anid-submit data on their behalf.
Settion 4{c) provides. that any person

- Tequired {0-test may apply. to EPA for an-
Brcmulgated procedunes for sepiyin for

- ‘prom d procedures for applying for

" pag psection 4fc) exemptions in 40 CFR ..

+ Mariufostisers fncludiig importers) -
subject to this rule Would be réquired to
submit'either alettér of intént to--- -
petfori tésting'or dn-exemption - -

within 50 days after the -
effective date of the final test rule. The

Maniufadtirics fincladis

- required procedures for submitting such

letters and applications are desciibed tn -
40 CFR Part 790, C
Progessors subjéct to this rule, unléss’
they are also manufacturers, would not
be required to submit letters of intent or
to conduct
1y fail to
submit notices of intent to test or later
fail to sponsor the required tests. The
agency expects that the'manufacturers
will pass an appropriate portion of the

costs of testing anto processors

the pricing of their products or other

. reimbursement mechanisms. If

manufacturers perform all the required .
tests, procéssors will be granted . - - ..
exemptions automatically. If - : :
manufacturers fail to submit notices of
intent to test or fail to sponsor all the
required tests, the Agency. will publish a
separate notice in the Federal Register

to notify processors to respond; this
procedure is described in 40 CFR Part
m - . .

Persons condiicting tests would

. submit plais and conduét tests in

accordance with TSCA Good -

-Laboratory Practice Standards (40 CFR
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proposed testing for MEKO. As noted in
Unit IV.B;, . EPA is interested in ‘
evaluating the effecta attributable to
MEKO itself and has:specified

a8
relatively pure:substance for testi
Man:gamu-andpmessors» iect
to this.test rule would comply. with the.
test rule development and exemption.
procedires.in 40-CFR Part 790 for single-

phase rul

* {1

. D. Reporting Requitements

All data developed under this rule

‘would'be'reported in accordance with

its TSCA Good:Eaboratory Practice
(GLP) Standards-which appear-at-40-
CFR Part'792; In-accordance with 40°
rcul;R Part MImdersque-phase

emaking procedures, test'sponsors.
. 'would‘be required to submit individual

study plans-at'least:45 days prior to the-
lmélggm oieacbta::. :

‘ sis:required by TSCA section
4(b)(1E)t0 specify the-time period
during which persons subject:to a tost’

., rule must submib test-data. The Agency’s
. Tule my Asélgcy'

proj
. eacﬁ:og & ¢ E
- specified in the Table in Unit IV.A.

teststandards are- -

Progress: :
required:at.6-manth:intervals. starling 6
months from the effective-date of the

- final test rule. No-interim report would

: ofsﬁ(& the'Ax.e,ncy requests

be required for the-in wive mammalien:

_ bone:marrow-eytogenetics assay. .

V. Issues for-Comment:

Thispmposednﬂe' i TSCA
, The

- specifies
test guidelines as.the test standards,

Agency. i soliciting comments as to

whetlier the.test guidelines are :
appropriate and applicable for thie
testing of MEKO. Also the test

comments on:
1. Is thie-testing proposed to

'characterize tlie potential heaith effects -

of MEK® adéquate?

2. Should'EPA: requiie estalilishment.
of the NOAEY. for bfood effects?
Available data supports concern for

. blood-effécts at-estimated'worker
- exposure levels; Purther-testing would'
-confirm and refine the hazard

assessment;

3. Are there-other testing approaches
that should'be considered?’ )
VI. Economic Analysis of Proposed Rule

To evaluate the potential economic
impact of this proposed rule, EPA has
prepared an economic analysis that
evaluates. the-potential for significant
economic impaets on.the:industry as a-:
resultof the proposed .The

* economic analysis estimates the costs of

conducting the proposed testing.and
evalugm thﬁcu:;etmﬁdcomm
examining:
MEKO: Price

structure, and market.expectations. I§
these indications are negative, no-
further economic analysis.in performed.
However, if the first level of analys's
indicates & potentinl for significant

economic iwzpact, & more:comprehensive

and detailed analysis is:
magnitde and dietribution of the:
“i"ef;ife;ﬁgﬁmf&mm
o ting: > osed:
ru!efnnhﬁ&&mamwruge
Fnanciel docitomman oot he
manufacturi ; these-costs-have

been annualized. Annualized costs.aze- ,

compared with annual revenue as an
indication of potential impact. The
annualized'costsirepresent equivalent

constant coste-wlich would have tobe

recouped eacivyeer of the payback: . .

eriod to finance the-testing expenditure
: iP;: the first yewr, -

The anmalized-tost costs; calcelated
using & cost of capitak:of 7 pezcent over
a period of 15 years,
ta $205,000. Though the )
costs of the tests relative to the product
price of MEKCr appeer to be:high; EPA
believes that'the:potential for adverse:
economic-impact is moderate, This
conclusion is-besed on the following
lc:ibgs;rvaﬁbns: i m .ﬂbmmugze

er-price-of viakle substitutes; th
demand for MEKO:appears to be: -
inelastic with respectto-pricein its
largest-end use as-an antiskinning agent
in alkyd paints, and:the market for-
‘MEKO appears-to be stable.

Refer to the-economic analysis which
is contained:iirthe pablic reeord for this

‘rulemaking fora-complete:discussion of

test cost estimation and potential for
economic impact resulting from these-
costs (Ref: 2

If persons indicate o EPA that they
wish to present oral comments on this
proposed rule to EPA officials who.are.
directly respensible-for developing the
rule and supporting analyses, EPA will.
hold a publicme 4 to the
closeof the publiccomment period in
Washington, DE. Persons-whe wish to
attend or to:present. comments at the
meeting should callithe- TSEA
Assistance Office (CAO} {202-554-14~

. 4), by October31, 1888, A meeting will

not be held if members of the public do

-not indicate that they wish-tomake oral

presenmvﬁﬂe&e meeting-will be
opento:the publie; active participation
will be limited to: thoge persons who

characteristics of

ange from:$150,000.
annualized unit’

ammdmmmm andto.
- designated EPA participants. Attendees
shiould call TAO' before making tri

travel
plans to verify whether a meeting will
be held. '

Should a meeting be-held, the Agency
the written transcript in the

 record; Participants are invited; but nof

reéquired; to'submit copies of their-
statements priorto or orr the day of the
meeting. All'such written materials will
become part of EPA’s record for. this
VIHE Avsilability of Test:Facilities and
Pors :

4{bJ{1):0f TSC)

toconsider“* * * the reagsonably
foreseeabl&‘-mifabililyoﬂh;fadliﬁes
and personnel needed. to. perform. the.
testing requirod unden the rule.””
Therefore; EPA: conducted a sfudy to
assess the availability of testfacilities.
section 4 testrules: €opies:of the study,
ghenziml,'l'uﬁn‘&wgﬁhof

oxicalogical: Besting, carrbe:-ebtained

140773).. SOpY
study js-also-inicludediiivthe docket for
this rule and is available to.thepablic
for copying. thie-basis of this-study,
the Agericy Belteves thet tiers wilt be

proposed rule; . :

EPA has reviewed the.availability of
the Toquired Aok e 0 conduct
e requiredneurotoxicity: tests (Ref. 5

and'believes that facilities will e
available for the tests. The Inboratory
are gurrens oanduchag e. )
according to TSCA. test guidelines and

barriers faced by testing laboratories to
gear up for these tests are not.
formidable. Laborateries wili have to
invest in. testing.equipment and-
persontiel training but EPA believes that
tt::se investments will be recovered as
neuratoxicity testing program under
TSCA section 4-continzes. EPA’s
expectations of laberatory availability
were borne-out under thi testi
requirements.of the C9 aramatic
hyt_lrocarhm.&aeﬁon;wstxrde-(m FR
20675; May 17,.1985): Pursuant to that
rule; manufacturers:were-able to:
contract with & lahoratory to-conduct:
the testing:according to-"TSCA test
guidelines:and TSCA.GLP standards.




IX. Rulemaking Recoed
) mlEPA has established. ?dr:ccl?r:l for g:;s'
. maxing p! 8 (et number
- OPTOARRS) This ce ket e
_ basie information considered by the
. Agency'in developing this proposal and -

. appropriate Federal Register notices.
! This record includes:” -

A Suppodmg bocumentétion.

(1)-1?odml.Resighr:1f?ﬁ¢es pertaining * Washington',-glc. (September 24, 1987).
BEIV(

" -to this rule consisting
(a) Notice containing the ITC'’s
recommendation 6f MEKO to the
" Pidority List (50 FR 41417 Nov. 14, 1988]
and comments oii MEKO received in
response to that notice. ’

. (b)Rules requiring TSCA: section 8(a).

and 8{d) reporting on MEKC (51 FR
41328; Nov. 14, 1988).

(c) TSCA test guidelines cited as test
standards for this rule, 40 CFR Part 798,

d) Identificatioii of Specific Chemical
Su :it::man%thy lﬁ_xtumesl lix Testi :
Requirements; toluenes;
Trimethylbenzenes, and the Co Aromatic
Hydrocarbons Fraction: Final Rule (50
FR 20002; May 17, 1985).

. (2)-Support document consisting of '

economic impact evaluation for MEKO. -

.- (3] Communications before proposal
consistingof:” "~ . _

- {a). Written public comments and
letters. <. .- :

.. .- (b) Meeting summaries. . .

" (4) Reports—published and
unpublished factual materials including:
Chemical Testing Industry: Profile of -

-Toxicological Testing (October 1981). -

" B:References

" - . (1) US. Environmental Protection -

. {USEPA). Technical Support
- %t for Methy] Ethyl Ketoxim
Syracuse Resenrch Corporation. o
Contract number 68-02-4209, Office of
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35845
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on eye!
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DC. (February: 12, 1987);

(32).Moeney, Chemicals, Inc. Acute.
oral toxicity LD50-rats. Submitted to
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DC. (February,17; 1487).

(33) EX..dx Ponte de Nemours and

Company: Acute inlialation toxicity of
-methyl etfiytketoxiine; Submitted'to
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Confidential Business Information
(CEH. ﬁhﬂf: part of this record, is not
available npnbﬁcmApm
verison of the reeord, from which-CBI.
has been deleted; is.available for

.inspection in-the TSCA Public Docket

Office, Rui. G-004, NE Mall, 401 M St.,.-
sw.,WashmngG.fmm&a.m. to4. -
.m., Monday: threugh Priday, except - -
my‘ e Wmmn,“'“ "
Wi
additional ml-vnthﬁm
received.

X. Othwkoaikﬁnrhquﬁmnh
A..Exeacutive.Crdar- 12291

Under Executive Order 12291 EPA
must judge wliethtrtmleris“mnjor

and therefore sulifeet‘w the
EPA

not be major-because it dives notmeet
any of the criteria set forth i section

: l(bTof thie Order. i.e:. itwonld not have .
“any annual effect on the-economy of at

least $100 miflion, would'not cause a
major increase in prices; and would'not

havea t advarse efféct on. :
competition or the ability of U.S.

- enterprise to. nompeteuﬁthfomigx
enterprises..

This proposed ruIe was submitted to
the Office of Management and Budget:
(OMB).for review:as réquired by
Executive Order:1220%. Any-written. -
w from:OMBto EPA, amlany.

response-ta.those somments, are.
included in the rulemaking record:
B. RegulawzyFIembzﬁtyAct

-Under the Regulatory. Flexihility-Act:
(5 U.S.C.. 802 et seq;, Pub. L. 96-354;.
September 19;.1880), EPA. hcertifxing'
that:this test rule; if promulgated, would

impact on.a
substantial-number of small businesses
because: (1) They are notkikely to
perform testing themselves, or to
participate-in-the organization of the

" testing effort; {2) theywill experience

onlyvemmnomostt. if any, in.
exemption from testh reqnixemmns
and (3) they are: ¥ to be affected
by reimbursement requirements.

C. Paperwork. Reduotzm Act

The Office.of: and-Budget-
(OMB) hes approved the. information.
collection requirements contained in this:
propo:ed rule wirder the-pravisions of.

the Paperwozk Rad\mimAct. 44:.USC.




. collection of information is estimated to
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3501 é¢ seg, and has oMB
 controf mnber 2070 seg 0

Public reporting burden for this .

et b
estimate or .
suggestions for ﬁ:‘ducmg this btdgn.“
223, l.'I.S. Environmental

Protection
- Agency, 401 M St,, SW., Washington, DC

* 20460; and to the Office

4 Regulatory Allabe, Ofher ot
an -
Management and Budget, W

DC 26503, marked “Attention;
rospond 1o any OB or ke )
re! ‘o B or
cormmente o ho Iboen St oection
requirements contained in this proposal.
List of Subjacts in 40 CFR Pazts 798 and
799

Hazardous substances, Testing
Laboratories, Reperting and '
recordkeeping requirements.

Dated: August 26, 1000,
Susen F. Voqt,
Acting Assistant Administrator for Pesticides
and Toxic Substances..

Therefore, it is praposed that 40 CFR,

- Chapter Y, subchapter R, be amended as
follows: - .

1. In Part 708:

PART 790~—-[AMENDED]
a. The authority citation continues 1o

read as follows:

Authority: 15 US.C. m. .
b. By adding § 798.248% 1o read as
follows: :
$790.7455 Phasmacokinetics.

The of these
stides i 1 PP
(1) Ascertain whethmderlhe

(2! Determine bisavailability of a test

"substance afier orel, dermal, and
inhalation &

tion administration.

(3) Examine the effects of dose level
and of repeated dosing on the
pharmacokinetics and metabokem of the
tea[:’nhllnee. P .

. [b] Defimitions. (1) “Bloavailability*
refers to the raté and relative amownt of

- administered test substance which

rediches.the systemic circulation.

body and inclades
 dintibn

'(2) “Metabolism® means the stdy of
the sum of tlie processes by which a
particular substance is handled in the

tion,

3 “Peroeat absorptio 100
: al n" means
ti;nesdiﬂ_u,raﬁo bfehnen to:lde.xcreﬁon
or minhal%Wadmhimaﬁon and total
excretion of radfoectivity following
intravenons administration of the test

substance. .

s” means the

‘ st::l]yrofﬂn?alnofob‘mpﬂomﬁme

ormation, and
excretion.

" {c} Test procedures—{1) Animol

selection—{i}) Species. The rat shall be

mlt.i:w.wn]‘for
metabalic E or
dermal bioavailabilty studtes, the rat -
and the guinoa pig shall be used. .
(i) Animol strains. Aduk male and
female rats {strain weed for :

fmamahofudlkmfmntotalofm
snimals. :

.least

(iif) Animral cure. (A) Animal care and
housing should be in accordance with
DHEW Publfcation No. NIH-78-23, 1978,
;‘.Eumfoﬂheq'anmdlluof

(B) The animals shall be housed in

en' controfled rooms with
nt%whm.ﬁe

temperature of 2¢::2 degrees cen

and h of 5010 percent with a

rais sl o hepr e day. The
a

;:nthmvdmpmrmm.a':ldmw

-be acclimated to the

experimen!

environment for a minimum of 48 hours
"'{%’i‘%m.m. cclimatization period

R on »
the animals shall be housed in snitable
cages. ARl animals shall be provided
with certified feed and tap water od
libitum. The guinea pig diet shall be
supplemented with

(2) Administration of test substance—
(i) Test substance. The use of a

?dhl? cﬁ‘; t'“;deaﬂy‘ th ki .fbo'th
or all studies. , the ty o
radioactive and nonnd&vﬁe test
substances should be greater then 99
percent. The radioactive and
nonradioactive substances shall be
chromatographed separately and
together to establish purity and identity.
g&:hrom hhﬂg?&le?!gmﬁm ‘:{yif

e atograms significantly,
EPA shouid b:ndeonoulted .

ii) Dosage treatment—{A
Ing!!vonouc. The low dose ‘o?t(snlh test
substance, in an appropriate vehicle,
shall be administered intravenously to
four rats of each sex,

(B) Oral. Two doses of the test
substance shall be.used in the oral -
portion of the study, a low dose and a
high dose. The high dose should ideally
induce some overt toxicity, such as
sedation, irritation or loss, Both
the high and Iob\; dose levels should be
accomplished by gavage or
edministering encapsulated test
substance. if feasible, the same high and
low doses should be used for oral and
dermal studies.

{C) Inhalation. Two concentrations of
each test substance shall be used in this
portion of the study, a low concentration
and high conoentration, The high
concentration should ideally induce
some overt toxicity, while the low
concentration should ond to a
no-observed-adverse-effect level.
Inhalation treatment should be
conducted using a “nose-cone” or “head
only” apparatus to prevent ingestion of
test substance * °

(D) Dermal{(1) Dermal treatment. For
e
com, to
doses when feasible, shall be dissolved
in a suitable vehicle and applied in
volumes adequate to deliver the doses.
The backs of the aniinals should be
}lightly l:efomw with an electric clipper 24

. ige). ~
areas shall be pmtm witha suii:‘able
Pporous covering w ‘is secured
place, and the animals shall be housed
separately. When the test substance has

. signficant volatility, the methodology of

Susten et al. (1908), paragraph (e)(1) of
this or another eqniva!‘etzg :
method, sl;:;uldelf;;m o Beb ’

{2) Washil cy study. Before
ol e
studies, cal
experiment shall bemmnscondﬁc!ed to :’ssess
the removal of the applied low dose of
test substances by washing
skin area with soap and water and an
appropriate organic solvent. The low




dose shall be applied to four rats and
-four guinea pigs in accordance with
paragraph (c)(2)(ii)(D)(2) of this section.
After application (2 to 5 minutes), the
treated areas of two rats and two guinea
pigs shall be washed with soap and
water and the treated area of the
remaining animals shall be washed with
an appropriate solvent. The amounts of
test substance recovered in the washing
shall be determined to asgess the
efficacy of its removal by washing.

(iii) Dosing and sampling schedule—
(A) Rat studies. After administration of
the test substance, each rat shall be
placed in a separate metabolic unit to
facilitate collection of excreta, For the
dermal and inhalation studies, excreta
from th&l rats shall also b:at’:.ollectt:d 4
during the exposure periods. At the en

" of each collection period, the metabolic
units shall be cleaned to recover any
excreta that might adhere to them. All
studies, except the repeated dose
studies, shall be terminated at 7 days, or
after at least 90 percent of the
radioactivity has been recovered in the

excreta, whichever occurs first,

" _ (7) Intravenous study. Group A shall

be dosed once intravenously at the low
dose of test substance.

(2) Oral Studies. {i) Group B shall be
dosed once per os with the low dose of
test substance.

() Group C shall be dosed once per
0z with the high dose of test substance.

(3) Inkalation studies. A single 6-hour
exposure period shall be used for each

8“()3% D -ﬂall be exposed to a
roup I

mixture of test substance in air at the
lo‘(” f'ém"s'fﬁ':'n be exposed .

ii toa
mixtlu:gfupmt substance in air at the
high concentration.

(4) De:mal studies. Unless precluded
by corrosivity, the test substance shall
be applied and kept on the skin for a
minimum of 6 hours. At the time of
removal of the covering, ths treated area
shall be washed with an appropriate
solvent to remove any test substance
that may be on the skin surface. Both the
covering and the washing shall be
assayed to recover residual
radioactivity. At the termination of the
studies, each animal shall be sacrificed
and the exposed skin area removed. An
appropriate section of the skin shall be
solubilized and a; for )
radioactivity to ascertain if the akin acts
as a reservoir for the test substance.
Studies on the dermal absorption of
corrosive test substances should be
discussed with EPA prior to initiation.

(/) Group F shall be dosed once
dermally with the low dose of test
substance,
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(iij' Group G shall be dosed once
dermally with the high dose of the test
9 Repeatd dosing study. Group H

ated dosing study. Group
shall receive a seﬁs;'gof single daily low

doses of nonradioactive test substance . - ¢

for at least 7 consecutive days by the
cral, dermal, or inhalation route,
Twenty-four hours after the last
nonradioactive duse, a single oral,
dermal, or inhalation low dose of
radioactive test substance shall be
administered. Following dosing with the
radioactive substance, the rats shall be
placed in individual metabolic units as

- described in paragraph (c){2)(iii)(A) of
escri paragrap. sl‘:allbe

this section. The study
terminated 7 days after the last dose, or
after at least 90 percent of the .
radioactivity has been recovered in the
m(B) té. whicheve:'n mdx Hﬁ;at.

uinea pig studieg—{1

?ltmwnaxa .75‘5» Th:asgdy condugted

or group A as specifi paragrap|
(c](g;?ﬁi)[A)m of this section should be
repeated using a group of four guinea
pigs (Group I). :

(2) Dermal studies. The studies
epocifed i pusagrorh AN of
8 par c o
tlllli: secti ha?lsrb:l:upeated using four

on 8
guinea pigs per group.

() Groll?p ] shall l‘;gdosed once
dermally with the low dose of the test
substance.

(i) Group K shall be dosed once
dermally with the high dose of the test
substance

(iii} After administration of the test
substance, each guinea pig shall be kept
in & separate metabolic unit to facilitate
collection of excreta. At the end of each
collection period, the metabolic units
shall be cleaned to recover any excreta
that might adhere to them. All studics
shall be terminated at 7 days, or after 90
percent of the radioactivity has been .
recovered in the excreta, whichever

() Typos of tudiss—)
Pharmacokinetics studies—{A}) Rat
studies. ( A through G shall be
used to determine the kinetics of
absorption of the test substance, In the
group administered the test substance
intravenously (i.e., Group A), the
concentration of radioactivity in blood
and excreta shall be measured following
administration, In administered
the test substance by the oral,
inhalation, and dermal routes (ie,
GmupsB.G.D.B.F.andG] the
concentration of radicactivity in blood
and excreta shall be measured at

owing the exposure peri
addition, in the group administered the
test substance by inhalation (i.e., Groups
B and E), the concentration of test

substance in inspired air shall be
measured at selected time intervals
during the exposure period.

(B) Guinea pig studies. Groups ] and K
shall be used to determine the extent of
ermal absorption of the test substance.
The amount of radioactivity in excreta
shall be determined at selected time
intervals. .

(ii) Metabolism studies—{A) Rat
studies. Groups A through G shall be
used to determine the metabolism of the
test substance. Excreta (urine, feces, and
expired air shall be collected for
identification and quantification of the
test substance and metabolites.

. (B) [Reserved]

(4) Measurements—{i)
Pharmacokinetics. Four animals from -
each group shall be used for these
P (A) Rat studios—(2) Bioavailabili

at studi 2) Bioavailability.
The levels of radioactivity shall be
determined in whole blood, blood
plasma, or blood serum at appropriate
intervals (e.g. 15 minutes, 30 minutes, 1
hour, 2 hours, 8 hours, 24 hours, 48
hours, and 96 hours) after initiation of
intravenous, oral, and dermal dosing,
and at the same intervals after cessation
of dosing by inhalation.

(2) Extent of absorption. The total
quantities of radioactivity shall be
determined for excreta collected daily
for 7 days, or after at least 90 percent of
the radioactivity has been recovered in
the excreta.

(3) Excretion. The quantities of
radioactivity eliminated in the urine,
feces, and expired air shall be
determined separately at appropriate
time intervals. The collection of carbon
dioxide may be discontinued when loss
than 1 percent of the dose is found to be
exhaled as radioactive carbon dioxide
in 24 hours.

(4) Tisgue distribution. At the
termination of each study, the quantities
of radioactivity in blood and in various
tissues, including bone, brain, fat,
gastrointestinal tract, gonads, heart, .
kidney, liver, lungs, muscle, skin, and
spleen, and in the residusl carcass of
ea&)h animnlcﬁ lhnllin phbe detennink' ed.

armacokinetics.
Results g'gehameoldncﬂco
measurements (i.e., bioavailability,
extent of absorption, excretion, and

* tissue distribution) obtained in rats

receiving the single low inhalation dose
of the test substance (Group D) shall be
compared to the co; results
obtained in rats receiving repeated oral
doses of the test substance (Group H).
(B) Guinea pig studies—(1) Extent of
absorption. The total quantities of
radioactivity shall be determined for
excreta daily for 7 days or until 90
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(v) Quantity and percent recovery of
radioactivity in feces, urine, expired air,
and blood. In dermal studies on rats and

guinea pigs, include recovery data for
skin, skin washings, and residual
radioactivity in the covering apparatus .
as well as results of the washing
efficacy study. =~ - .

specified in gmngn e) of this section
to the end of the leigi:n(tlement period
shall submit lettes of intent to conduct
testing, submit study plans, conduct
tests, and submppl;:.data. or subm;ltﬁ 1
exemption applications, as specified in
this section, Subpart A of this Part, and
Parts 790 and 792 of this chapter for
single-phase rulemaking. Persons who

September 15,

percent of the test substance has been (vi) Tissue. distribution reported as manufacture, import, or process MEL.
excreted. i : quantity of radini;ctivi_ty in bload and only as an impuirity are not subic o
‘mm” ﬁ..u~ clu‘hns bon.- .an thm ) |
Eﬁ")mmmm * brain, fat, gastrointestinal tract, gonads, MMW!&:&'I&—&)
each growp shall be used for these mmkfm\gﬁem puscle, skin,  Pharmacokinstics Iaating;(i) Beq:!rllazﬁd
_.m_‘(rg?;:; studies—{1) of raz sacrifice 24 hours after dosing ﬁ conducted in accorciuﬁ?oe%
Biotransformation. Appropriate and at the L of the study. . § 798.7485 of this chapter. '
qualitative and quantitative methods (vii) Biotransformation pathways an (ii) Reporting requirements. (A)
shall be used to assay urine, feces, and  quantitics of thie test substance and - Pharmacokinstics testing shall be
expired air collected from rats. Efforts ~ metaboliles.in ot collocted after  completed and a final report submitted
e T T - - ey
: percent or more P . e .
the dose eliminated and the major (“h@:f‘t?}"’“m "“::5""" and spem An interim progress report ahallobt:a
: ra?zi;w.ﬁve cong;ents ofblozg_-m g:f"l bolites.in """““l collocted after :;bgt:dePAgmdizmonths:ffter
Appmpﬁamgldita:l::u alr:l wﬁfnﬁva :adlu.ninilterins repeated low doses to th?n mﬁapme_ciﬁed in paragraph e}
assay methodology sk sed to i (2) Oncogenicity—{i) Required testing,
compare the composition of tadioactive ea&f:?.u,“""""mm““’?:‘w"“ Oncogenicity testing shall be conducted
compounds.in excreta from rate tissues and excreta. orally in accordance with § 796.3300 of
ot e R o O
. (sroup i1 nose ‘ ' (i) Reporti s, (A)
halation avses (o meI"Po21o8 . ) Eferencas For Satonal. ™™ Ohoagenor Geapuiomante )
inhalation doses (Groiip H). background information, the following  and a final report submitied to EPA
(B) [Reserved] reference may be consulted, .~ within 53 months of the date specified in
" ropont shall et ey il eat (Gt A, Damos.BL.and  paragiaph oy o o omie specih
mp:r;’zmnm of results, Numerical ~ Niemaiee, RW., “/n vivo percutaneous {B) Interim progress reports shallbe
da{ta)shlbemm&hmﬁhr absoeption studies of volatile solventsin  submitted to EPA at 6-month intervals,
hmmm&m. depot.” Journal of Applied Toxicology.  spacified in paragraph {e) of this saction,
Quama(tti.ve observations shall also be mm ’ gﬁ&l suberission of the final report to
(2) Evaluation of results. AR 2. In Part 798: , () ”’”’”F"‘"gl‘,"’ﬂ“"“‘"'
quelitative results shall be evaluated by PART 799-—-{AMENDED] It oh:ddtyw'-d moiull bowmudmd orally
anampﬁa-hchﬂlﬁcgmﬁud. o The au , © lnuod::m-' Jent in
thgst)e rting ummlim;nh.rﬂm fo read as follows: acoordance with § 798.4000 of this
in Part 782 of thia chapler, m Autherity: 15 US.C: 2003, 2611, 2825, “:{";', . A
specific information shalibe roported: , B Line € 2002700 10 roed us reeiopmasatel oy vones (A) b
(1) Species and strains of laborstory 0 % puian- md‘%n boall be
"(ii) Chemicel charactezization 7902700 Mettvyl Ethyl Ketoxime. to EPA within 53 months of the date
h!itﬂt_nlnm. ¢ Rofte 4 {e) Mﬁwmn':}“mzmm (1) °Podified in paragraph (e} of this section.
(A} For the radioactive test Mathyl ethyl ketoxime (MEKO, CASNo. _ (B] Interim progress reports shall be
o o the si . submitted to EPA © and 12 months after
3nb tnefa.gi!hnm . tg;.nd mshnbchmdhamrdam the date iy oh (e) of
egree of radiolabeling, including section. - -'l”dﬁ'. din paragra
activity, chemical MEXO percent ; this section. .
;f-{-?t';?l nﬁﬁgi‘wm ahﬁuwoi:mwt’ (4) Reproductive toxicity—{i)
- (B) for the nonradioactive test (b) Persons required to submit study ~ Required testing. (A) Reproductive
substances, information on chemical illlm md::th:ub.mdwbmitdata. : wwmwmhw%m
() Results of chromatography. cu o peoces ot tend > chapterehcapt s 3 peornees
tograp import) o process
{iii) A full description of the manufacture or process MEKO, paragraphs {c) (8){iii) and (9)(i) of
‘'sensitivity, precision, and accuracy of including persons who manufacture or § 788.4700. .
all procedures used to generate the data. process or intend to manufacture or (B) For the purpose of paragraph {c){4)
{iv) Precent sbsorption of the test process MEKO as a byproduct, orwho  of this section, the following provisions
substance after inhelation and dermal - import or intend to import products apply: o
- exposures to rats and dermal exposure = which contain MEKO, after the date - (2) the following organs and tissues, or
to guines pigs. . representative samples thereof, shall be -

preserved in a suitable medium for
possible future histopathological
exarination: vagina; uterus; oviducts;
ovaries; testes; epididymides; vas
deferens; ;md. nnd,mm. 3 pmltate:) ”
pituitary gland; target organ(s

all P; and F, animals selected for




2)(7) full hialopathology shall be

listedin ”‘"’ﬁ’:“j‘a}(‘i’;’iﬁﬁ‘z‘mw
paragraph (c

section for all high dose and control P,

and F, animals lelectsd for mating.

(1] The integrity of the various cell
stages of spermatogenesis shall be
de!emined. with particalar attention

ed toward a opﬁmal
qnﬂlilyinlheﬁxaﬁon embedding.

Prepauggmofmticularand )

. assoclated reproductive organ samples
for should follow the
recommen ﬁomofﬁl;[a)ndf%:; pin
(1885) unider paragraph (d)(1) o
section, or an equivalent procedure.

- Histopathology of the testes shall be
conducted on all P, and F; adult males
at the time of lacriﬁoe. and hintological

atogenlc oycie o the preme "
spermal ., the presence

andlntegrltyohhe:ldulhwl These
evaluaﬂ;ré; should foll::&thé gui;h:st;)e

provide t Perey (1

under paragraph {d)(2] )ofthioucﬂon.

Information shall'also be provided °

tmthenammmaoﬂmm

inoonml

(bz!]dauonfemdecyclidtylhallbe
obtainad by aginal cylology
lr&and"’;femaluovutheluts
wecka priny to mating; the cell of

?wm&dh ‘lm)mdﬂu
ginal ameur mathod in

:’igrpms.gwepili::‘(lg) [a]md(:{:lf thlo
see o7, TESERG , OF 8(uivi

Lt .a\}smfndbemd.mhlhllbc

wrvided :gl .{"."2,“‘5'

e.-,».;nn;.;ez' e

i % zad Fy females continue to
iw capirod to MBKO for at least an

ads. tioual 2 weeks fcllowing we; of

u‘ﬁ.pnng to permit them to b:ecycllng

(1979) and Pederson an 1968)
undernmaphs(d)(d)and(sloﬂhu
;;ieﬁm-m elv-myp
andevahmﬁonisleﬁtothedin;?ggnof
the Investigators, but shall be described
in detail in the study plan and final
: report.'l‘henatnreandbu und level
lesiomhmntrolﬁsme all also be

(Gmand th
v)m: himpaolosm

Reporting requirements. (A
Reproductive toxicity testing sgm{l be

completed and a ﬁna] uport lubmitted
A
ied in p: €] on.
mpmgreu reports shall be
d to EPA 6, 12, and 18 months
aﬁer the date speciﬁed in paragraph (e)
of this section, .

(ii) Reportmgmquusmenn. (A) The
sex-linked recessive lethal assay in
Drosophila shall be completed and a
final report submitted to EPA wlthinm
specified in

section.
(&) )Mntagemceﬁ’ecb—cbmmuamal
A
M;uzom-ﬂﬂeqmmdmml )(7)

chromosomal analysis) of
tele (mputﬂ cxmtmusnpho (d)(s) (i)
(mlmmeloun assay) a!‘ tli:lna chapter

except for the provisions
(dl(l!)l;" ) and (ﬂi) of !
(cl(ol

Plﬂlflph

(3)Pox G purpose of e pasdsraph
or the of p)
(c][el.thefo provisions also

mbfim&gsoﬂhhchapmkued

test:

(!} Dose levels and duration of
exposure. At least three dose levels
shall be tested. The highest dose tested
wdbethemamnmtolefﬁast:dgmor

lose producing of
cytotwdmty(e.g.,admnseintberaﬂoof
g]ghrocytesjc shall be thy hidlest
e
dose attainable. Animals shall

exposadahomperdnyfors
consecative

exposedtoMBKOorally
5. (A) Th
m)Repom:rgmquuemen“{e’)"h:ﬁn

be completed and a final report

‘lower doses shall show efther
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submitted to EP/. within 8 months of the
date specified ﬁrparagmph (e) of thil
section,

(B) No interim | 88 rt is
required for the in vivo manimalian
bone marréw cytogenetics test.

e obseivation
battery. m functional observation
be‘conducted with MEKO
chap exeept?o&ﬂfe ofﬁ'
r rovisions
Parﬂsl‘anlu (d) (a)(i). (5). and (6) of
(2)

A B e oo
(01(7)(11[ ):li.l.!lll lecﬂnn. ) uwing
[I'l Lower dosss. 'l‘he data from the

graded

t effects in at least two of
tested including the t

(B)Momacﬂvi (I)A otor
be u'é'ua

“activity test shall be
MEKO in

(if) Duration and frequency of

" exposure, Fonheacnmtenﬁng.

animals
shall be exposed for 6 hours per day for
1 day. For the subchronic ting
animals shall be exposed for 8 per
daysdayoperweekforam-daypeﬁod.
(iii)ﬂoute of exposure. Animals shall
be exposed orally.

(C) Neuropathology: (1) A
uropathol teanhallbe du
gv:v':em ::schapmexceptc&n m
[
provisions in paragraphs (d){4) (if},
(), and mnv)(c)m’ ) 0065,

(c)((z;'])(l)(C)th:ﬂhh lecﬁon. ﬂ: fnﬁhowing
e
Pprovisions also

(i) Lower doses. Thedatnhomthn
lower doses shall show either graded
doae-dependenteffechinatleautwoof
allthedosestestedincludmg the highest




