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TECHNICAL APPROACH FOR DEVELOPING HEALTH EFFECTS PROFILES FOR HAPS

Scope of this document: The information contained in this document is not intended to be an exhaustive review of the scientific heaith effects literature on these chemicals, but to provide a
summary of the relevant literature needed to make a decision as to whether addiional testing 1s needed to understand the toxicity of these compounds foltowing nhalation exposure. To fulfill this
goal, the following criteria were used for the inclusicn of studies, and the final summaries were reviewed by EPA

] Acute, Subchronic, and Chronic Systemic Noncancer Toxicity - Since the main concern of this review 1s inhalation nsk, only inhalation studies were reviewed. Although oral studies
can provide important information on target organ toxicity and should be considered in the design of any testing protocol, these studies usually provide no information on the effects of a

compound on the respiratory tract. In addition, the systemic dose of many compounds are affected by "first pass"” effects at the portal of entry into the body making extrapolation between

oral and inhalation exposure problematic unless extensive pharmacokinetic data are availlable. An exception to this is dibutyl phthalate, which, because of its low vapor pressure, is being
considered for oral testing. For this chemical, oral acute, subchronic, and chronic toxicity studies were reviewed and summarized.

Reproductive Toxicity, Developmentat Toxicity, Neurotoxicity and Carcinogenicity - These endpoints were considered to be very important in evaluating the potential health effects of

the chemicats and for these endpoints, studies were reviewed regardless of the route of administration. in the evaluation of these endpoints, studies that were considered to provide no
useful information because of inadequate study design or poor reporting of experimental procedures were not included in the tables.

- Pharmacokinetics - For pharmacokinetics, only a summary statement was provided on the availability of pharmacokinetics data. The source of information on pharmacokinetics data was
obtained from secondary scurces initially consulted for evaluation of the HAPs. The purpose of this pharmacekinetics summary statement was to indicate whether there was potentially
sufficient information on the pharmacokinetics from the oral and inhalation routes to aliow route-to-route extrapolation of toxicological studies.

- Genotoxiclty - This toxicological endpoint was not included in this document, but summarized separately in Waters, 1990 which is available in the docket for the Test Rule.

-

Adequacy of Data - In the tables, adequacy is used to indicate if the conduct and deswgn of the study are sufficient to meet the requirements of OPPT's Test Guidelines. It should be noted
that a study does not have to specificatly meet the TSCA testing guideline, but t must have such qualities as sufficient numbers of test animals so that adequate statistics can be performed
and sufficient doses tested to define a dose-response relationship. When a study is indicated as inadequate, it is not implied that the study was necessarily poorly conducted or does not

provide useful and accurate test data, but only that the study does not meet OPPT's test guidelines and that it would not provide the best basis for a risk assessment using current EPA
methodology.

identification of relevant scientific literature: Under EPA’s direction, SRC performed searches of the hilerature 1n a step-wise manner to save both time and expense. The first step was to
identify and review secondary source health effect documents. EPA realizes that using secondary sources of information is not ideal, since the secondary source can miss important information or
incorrectly interpret a study. 1f information appeared to be missing or the interpretation was unclear, SRC obtained the original article for clarification. The second step was to conduct up-date

searches of the scientific literature, identify studies, obtain the original articles, and review these studies for inclusion in this document. The following details the strategy that was utilized
-

For this group of HAPs, EPA, IARC, or ATSDR heaith effects documents were identified and relevant data were extracted from these secondary sources and placed in the tables. if
essential information was missing from the review documents, then the origina! article was consulted
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To obtain unpublished studies submitted to EPA under TSCA, the TSCATS data base was searched by CAS Registry number, the documents were retrieved, and the study information was
entered into the table.

A current {1993) printout of the NTP Results Report {(generated from NTP's CHEMTRACK data base} was reviewed to determine if there were completed studies conducted by NTP and
obtain the status of studies i progress or planned.

The National Toxicology Program Review of Current DHHS, DOE, and EPA Research Relfated lo Toxicology Fiscal year 1993 was reviewed to determine the status of on-going toxicity
studies on these HAPs

If few studies were identified, then searches were conducted on CAS ONLINE

The EPA IRIS data sheets were reviewed to ascertain if additional data had been identified by the working group, and if studies were found, they were retrieved and added to the table.

An up-date search of the open literature was conducted on TOXLINE from 3 years prior to the date of the review document used to initiafly obtain toxicity information. These searches were
reviewed, hard copies of relevant articles were retrieved, and the data from these articles were entered into the tables.

The literature searches were conducted in the latter part of 1992 and early in 1993, however, additional studies have been added through the middle of 1994 as these studies were
identified during the review process by EPA and SRC.

In general, translations of foreign articles were not available and few such articies are included in this document. Exceptions occurred when the translation was readily avaitable in SRC's
achives or through EPA.
The tables were reviewed by a committee in EPA

Representatives from NIOSH, OSHA, FDA, and NIEHS were consulted to determine if these organizations had any information on completed or on-going studies that might not be included
on any readily available database.

Representalive trade organizations of the chemical industry were contacted to determine if they were aware of any on-going testing.

Other related documents: Two additional documents were prepared for the evaluation of the testing needs for these HAPs. One was a support document on physical chemical properties,
environmental transport and persistence, and exposure (occupational, consumer, environmental, and generat population) entitted Exposure Profile for HAPs — Group 1 prepared by SRC {May 25,

1994) The second was an evaluation of the genotoxic potential of these HAPs entitled Genetic Activity Profiles of 110 Hazardous Air Poflutants Listed Under Title Il of the Clean Air Act prepared
by Waters at EPA. Both of these documents are included in the docket for this Test Rule.



Chemical Name

Viny hdene chlonde

CAS Numbet

T5-154

Study Type Species

Epidemiolopy Humans

(Cohort study)

Raoute of

Adminisiration

Occupational

Type of Exposure

eSS S Tl B —— —________ _______________ -  — — — — _— — _ — _  _ _ _  _ ___ ___— __ _ ___————

Inhalatron

Table of Toxicity Data for HAPs

Duration

Less than 12 1o
over 120 months

Exposure levels

l.ess than 504,
SD0-999, 1,000-
1,999 to over
20040 ppm
months

Humber studied/
exposure kevel

28 to 32 in the three
higher exposure
groups and 50 in the
lowesl exposure
group

Response

There was no increase
n lung cancers
exposed workers

Swdy Adequacy

fnadequale because
siudy cohort was small
and there was no
allowance for a latency
period

Comments

There was exposure to
other chemicals
including vyl
chloride.

Reference

Ctl ctal 1976

¥inylidene chlonde

Epidemiology - Summary

No adequate epidemiotogical studics were located;

however, some

EAraing

lable (ATSOR, 1992).

Viny Irdene chlonde

Rats and
mice

Acute foxicity

Inhalaticn

0, 10, and 50
ppm

Tissue damage and
increased DNA
replication were noled.
in kidneys of exposed
mice

Inadequale because of
100 few concentration
levels tested and the use
of only one sex.

The authors suggesied
that twmars in mice
arose psimarily
through effecis of the
chemical on non-

genelic components of

the cells

Reitz et al , 1930

Vinylhidene chlorde

Acute toxicity

Inhalation

Not reported

Giexposure group

L.C,o = 32,000 ppm

Adeguacy could nod be
determined.

This is & briel
description of sludy
results.

Acute loxicity - Summary

Mo sdequate acute inhalati

tonicity sludies are avail

Vinylidene chloride

Vmylidene chloride

Subchromic Rars
toxicity

Inhalation

Not reponied

0,28, 61, 101,
and 189 mg/m"*
(0.5.04, 15.39,
2547, and 47.67
ppm}

I S/treaiment group,
304 control rats; sex
not reported

Reduced weight gain
and elevated hiver
alkaline phosphatase
and serum glwanic-
PYruvic lransaminase
activilies were observed
in high-exposure
snimals. Microscopic
Iiver and kidney lesions
were also observed only
in high-dose I

This is & marginally
adequate subchronic
toxicity study because of
the number of animals in
the treated groups

LOAEL = 189 mg/m’
{NOAEL =101

mgfm”) for subcheonic

inhalation texicity.

TP ILLINIAQL 4NOD
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Table of Toxicity Data for HAPs (continued)}

Route of Number stodied/
Chemical Name L AS Number Swdy Type Species  Adminisiration  Type of Exposurc Duration Expasure levels cxposure level Response Siudy Adeguacy Comments Relerence
Vinyhdene chlonde 15.35-4 Subchronic Guinea Inhalation Mot reported 90 days; 020, 61,101, 1 S/treatment group, Reduced weight gan This is a marginaily These data suggest a Prenderpast el 2,
loxicdy pigs continuous and 189 mgim’ 314 controt guinca and clevated liver adequate subchmonic LOEL of 189 mg/m' 1967
cxXuIsUre pigs; sex nol alkaline phosphatase toxicity study because of | (NOEE = 101 mg/m")
reported and serum glulamic- the number of animals i | for subchromic
PyTuUvic transaminase the treated groups nhalation toxicity.
aclivitics were observed
in high-exposure
ammals Mo gross or
histopathological
chanpes were observed
Vinylidene chloride 75-35-4 Subchromic foxicity - Summary Available data suggesi a p ial for subchronic inhalati . with
liver and kidney as possible target organs {HEEP, 1986).
2
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Table of Toxicity Data for HAPs (continued)

Roule of Number studied/
Chemical Name CAS Number Study Type Sp Administration  Type of Exp Dn Exp levels exposure level Response Study Adequacy Comments Reference
Vinylidere chionide 75-35.4 Chronic Fats Inhatalion Vapor 6 hours/day, § Nominal vapor R5-B6/sex/group No treatment-reiated This is an inadeg Aflr di Rampy et al., 1977,
toxicity daysiweck. for concenirations of changes were observed chronic toxicity study;a | LOAEL of 25 ppm 1978, McKenpa ct
18 months 0, 10, and 40 with respect to NOAEL was not for respirtatory effects al., 1982, Quast &
ppm (during first appearance and identified in males and females a2l 1986
month), 0, 25, demeanor, hematology, during exposure is
and 75 ppm clinical chemistry, or supported by these
(during unnalysis. Statistically data.
remaining 17 significant increases in
months) Interim absolute liver {males)
sacrifices and kidney (females)
occurred aftes 1, weighls were observed
6, and 12 months ir the ireated groups at
of exposure A 6- 12 months Organ
month weights seturned 10
—~ cbservation conlrol level by 24
b - penod followed months  Increased
Z 5 the exposure cumulative incidences
T pertod (ail sacrifices) were
BN observed in midzonal
aN hepatsc faity changes
T O (females, 75 ppm),
z T chronic of acule
— tracheitis {males and
— females; 25 and 75
h>s ppm). and chronic
- murine preamonia
{males and females, 25
and 75 ppm} Both
hepatic and pulmonary
clfects were dimimshed
afler cessmion of
cxposure.
Vinylidene chlorde 75-354 Chronic Mice Enhalation Whale-body 4 hoursfday. 4-5 0 10 or 25 ppm 30to 120isex/ group | Decreased body weight An imadequaie duestion NOAEC = 10 ppm; Maltonictal | |95
1oxIcCily daysfweek for 12 {maximum and kidney lesions of treatment was LOAEC = 25 ppm
months 1olerated occurred in high-dose wilized, bt was
exposure) animals, no effects were | sufficient to identify

noted on survival

effects.




Chemical Mame

Vi ldene chlonde

CAS Number

75-154

Study Type

Specics

Route of
Admimstration

Type of Exposure

Table of Toxicity Data for ITAPs (continued)

Duration

I’xposure levels

Number studied!
exposure level

Response

Study Adequacy

Comments

Reference

Vinylidere chloride

Chronic
toxicity

Chronic

Mice

Inhafalron

Not reported

& hours/day, §

months

daysfweck lor 12

Qor 55 ppm

T &isevdexposure

Two males died and had
acuic toxic hepattlis and
whular necrosis of the
renal cortex  Decreased
body weight and
hepatocellular changes
were noled in treated
mice of both sexes,
along with hepatic
lesions including focal
degeneration and
necrosis, microfoci of
menonucleas cells, and
other

Trmd. h

of

the use of oniy one
exposure level and a tow
number of 1esl animals
for & short exposure
period

| geoups of 4
mice/sex were
sacriliced after 1, 2, 3,
6, and 9 months of
treatment with similar
resulls

Leeetal, 1977,
1978

VYinylidene chlonde

toxicity

Chronic

Inhalation

Naot reporied

6 hours/day, §
daysiweek for 6
months

Bor 55 ppm

1 2/sex/exposure

Eleven died or were
killed when moribund
during the 18-month
observation period

[nadequate, because
only one exposure leve!
was used in & low
number of lest animals
for v short exposure
period

Cause of death was
not reported, bul
tumor incidence did
not differ significantly
between ircated and
untrealed animals

Hong e1 2k, 1981

Vinyhdene chionde

75354

toxIcily

{nhatanion

Not reported

6 hours/day, 5
daysiweek for 10
months

or 55 ppm

15 or 16fexigroup

20/30 died or were
killed when moribund
during the observation
period, as compared to
13/32 deaths among
controls

[nadequate because of
the short exposure
duration and use of too
few test ammals and
treatment tevels

Cause of death was
not reporied, but
wmor incidence did
nol differ significantly
between treated and
untreated animals.

Hong et al , 1981

Chronic toxicity - Sammary

Available data indicate hepatic and pulmonary toxicity (Quasi ct al , 1986,

HEEP, 1986).

Qd
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Chemical Name

CAS Number

Study Type

Specics

Route of
Admimistration

Type of Exposure

Table of Toxicity Data for HAPs (continued)

Exposure levels

Number studied/
exposure fevel

Response

Study Adequacy

Comments

Reference

Vinylidene chlonde

75-354

Carcinogemicily

Rals

Oral

Drinking water

Nominal
drinking water
concentrations of
0, 50. 100, and
200 ppm
{calculaled TWA
doses ol 0, 7, 10,
and 20
mg/kg/day for
males; 0, 9. 14,
and 30
mgfkgiday for

females)

43 ‘group for
ircated groups; 80
rats/sex for control
group

Mo sigmfi
Ircatment-related
carcinogenic eflect was
observed

This is an adequale
assay

Systemic 1oxicity was
indicated by

Mular ch

Quast et al., 1983;
Rampy ¢1 o, 1977,
1978, Humi el

al ‘r) me/kg/day in
femnales and at 20
meg/kg/day n males

al, 1978

Vinylidene chioride

Carcinogenicity

1nhalation

& hoursiday, 3
days/week. for
18 months

Nominal vapor
concertrations of
0. 10, and 40
ppm (during first
month). and 9,
25.and 75 ppm
{during
remaning |7
months} TInlerim
sacnfices
accurred afler 3,
&, and 12 months
of exposure A
6-monih
observation
perod followed
Ihe exposure

perod

B5-Ré/sexfgroup

No reatment-related

This is an adequate
i icity assay

significant in
tumors were observed
in males or females.

Exposure duration was
as 1n testing puidelines,
however, znimals were
observed for lifeume

A free-standing.
LOAEL ol 25 ppm
for respiralory effects
in males and females
duwring exposure is
supported by these
data

Quast ¢l o, 1956,

014}
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Table of l'oxicity Data for HAPs (continucd)

Wil

L6

Route of
Chemicat Name CAS Number Adminisiration  Type of Lxposure Duration Exposure lcvels Response Study Adequacy Comments
Yinylidene chlonde 75-154 Inhalatron Vapor 4 hoursiday, -5 0,10, and 25 Signilicant increases in This is an inadequate This study indicates a Malloni el al . 1985
daysiweck, for ppm (acule loxic the incidence of renal carcinogenicity study on | potential for
52 wecks effects in 50, adenocarcinomas (dose- | the basis of genicity after
100, and 200 related} and ¥ duration, h Lilis peclonged inhalation
ppm groups carcinomas {nol dose- adequale to qualitatively | exposure
necessitated refated) were observed determine
disconlinuing in mates (25 ppm) and carcinogenicity since the
Ircalment at these fernales {10 and 25 results were pesilive
exposure ppm)}, respectively.
concenlirations) Pulmonary sdenomas
{nol dose-related) were
increased in males and
females of both treated
groups
Vinylidene chlonde 75-354 Inhalation Vapor 6 hoursiday, 5 { or 55 ppm I d incid of Inadeq b of Additional groups of 4
daysiweek for 12 hepatic the use of only one miceisex were
months h i and P level, and a sacrificed after 1,2, 1,
lung, skin, and liver cell kow number of test 6, and 9 months of
lumors was noted, bul animals for a short treatment with similar
the increases were nol exposure period results.
significantly different
from lhai of conirols.
Vinylidene chloride 715-354 fnhalation Vapor 6 hoursiday, 5 4 or 55 ppm Mo significant i Inadeq b Negalive resulls were
daysiweek for |, in incidence of tumors only ene exposure level obtaned.
3. or 6 months was noted was used in a low
nusmber of test animals
for a short penod of
time
&




Chenmical Name

CAS Number

Study Type

Route of

ad

Table of Toxicity Data for HAPs {continued}

D

E levels

Mumber studied/
exposure level

Response

Siudy Adequacy

Commenis

Reference

Viny hidene chlonde

75354

Carcinogenicity

Inhalation

4 hours/day, 4-5
days/week for 52
weeks

¢, 10,25, 50, or
100 ppm

30/sexfexposure

Increased Lotsf number
of rats with mammary
tumors in 10 and 100
ppm groups and in total
number of rals with
fibromas and
fibroadencmas n all
greups, but a clear
dose-response was not
seen. Mammary
carcinoma incidence in
Ireated proups was net
significantly different
from that of controls.

Inadequale due Lo the
low number of Lest
animals and short
exposure duration.

A clear dose-response
was not observed

Maltoni et al , 1985

Vinvlidene chlonde

Inhalation

4 hours/day, 4-5
daysiweek for 52
wecks

0, 10, 25, 50, or
100 ppm

30/sexfexposure

Life-lime observations
e of

Inadequate due to the
low ber of rest

brain tumors (gliomas,
meningiomas, or
ependymomas) were
nol signilicantly
increased over control
values

animats and shorl
exposure duration.

Mo evidence of
carcinogenicity was
seen.

Malioni e1 2t , 1982

Vimyhdene chloride

Carcinogenicity

Inhalation

6 hoursiday, 5
days'week for 18
months

0, 16, and 40
ppm for BirsL 42
days, then 25 and
7S ppm for
remainder

I 4 inci of

Inad due to the

mammary
adenocarcinomas was
noled al 25 ppm, bul
nol & 75 ppm.

short duration of
exposure

An exposure-related
response was not seen,
50 the mammary
tumor incidence was
not considered

tated

Rampy et ., 1977,
1978; McKemna et

al, 1982, Quasi et

al, 1986

Vinytidene chloride

75-354

Carcinogenicity

inhalation

4 hours/day, §

daysiweek for a
total of 12
months

0 and 200 ppm
for 5 months,
followed by 100
ppm lor 7 months

30-5 1/sex/group

A significant i n

Inadequate because of

wmer incidence was
not seen

the sh:m exposure
duration and use of loc
few treatment bevels

This is a Yimited
report, and the extent
of histological
cxaminalion was nol
specified.

Viola and Caputto,
1977

TPILN3QL ANOD
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lable of Toxicity Data for HAPs (continued)

Roule of Number studied!
Chemical Name CAS Number Study Type Species  Admmistrahon  Type of bxposure Duration xposure levels cxposure level Response Study Adequacy Comments Reference
Vmy hdene chionde 75.354 Carcinogenicily | Rats Inhalation Mot reported & hours/day. 5 0 or 55 ppm A increased incidenoe Inadequale b af Addi | groups of 4 | Leccetal, 1977,
daysfweek for |2 of hepatic the shor exposure ratsfsex were 978
manths h gi was duration and use of 1oo sacrificed after 1, 2,3,
noted, but was not few test animals and 6, and 9 manths of
srgnificantly different treatment leveis treamment with similar
from controls results.
Winvlidene chlonde HNot reporied 6 hours/day, 5 A significant in | Inadequaie b of Additional groups of 4 | Hospgetal , 1981
daysiweck for (0 tumor incidence was the shoet exposure io 8 ratsfsex were
months not seen. duration and use of 0o sacrificed afer 1, 3,
few test animals and and & moaths of
treaimend fevels treatment and 12
months chservation
with similar results.
Vinylidene chloride Gavage 35 daysfweek for Mo significan i Inadeq B an Use of a maximum NTP, 1982
104 weeks was noted in mcidence MTD was not achieved toteraled dosc was not
of tumors with demonstrated.
Bonferroni comection
and bife table analyss; a
sigmficantly tncreased
incidence of
lymphomas was seen in
female mice without the
statistical corrections

a696¢ 1L 04
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Chemical Name

CAS Number

Study Type

Species

Type of Exp

Table of Toxicity Data for HAPs (continued}

D

E leveis

Number studied!
exposure level

Response

Study Adequacy

Comments

Vinylidene chlonde

75354

Carcinogenicity

Mice

CGavage

5 daysfweck for
104 weeks

0,2, and {0
mg/kg/day n

com ol

S0/sex/day

No significant i

Tnad h

was noled in incidence
of tumors with
Bonferroni comrection
and life Lable analysis,
without these siatislical
comections, there were
increased incidences of
adrenal
pheochromocytomas,
pancreatic islet-cell
adenomas and
carcinomas, tesies
interstitial cell wumors,
and subcitancous
fibromas in males and
pilvitary adenomas in
females.

MTD was not achieved

Use of a maximum
tolerated dose was not
shown

Vinyhdene chioride

Carcmogenictty

Drinking water

0,7, 10,0020
mg/fkg/day
(males), 0, 9, 14,
or 30 {females)

FT T

1 YISy of

group,
80/sex in controls

mammary gland
lbroadenomas/
adenofibromas in low
dose, bl no dose-
response was noted. A
high incidence of these
tWMOrs Was seen in
controls. Mammary
carcinomas were nol
increased; increased
incidence of total
tumors was seen in
males.

This is an adequate
carcinogenicity study.

Clear evidence of
carcinogenicity was
nol demonstrated.

Rampy ct al, 1977,
1978, Humiston el

al., 1978, Quasi et

al, 1983

Vinyhdene chioride

Carcinogenicity

Gavage

52 weeks

.5, 10,0r 20
me/kg/day in

ofive oil

50/sex/group,
100/sex/group in
conlrofs

Mo significanl increase
n incidence of tumors
was observed

The study is inadequate
N the muni

A longer exposure

nccepteble duration is
not used

d did nov yicld
positive resulis an
olher oral studies.

Maltoni ¢1 3, 1935




Route of

Table of Toxicity Data for HAPs (continued)

Mumber studied/

i Chemical Mar- N CAS Number Study Type Species Admumistrairon  Type of Exposurce Duration 1-xposure tevels exposure leve! Response Study Adequacy Comments Reference
Vinylidene chlonide 75-35-4 Carcinogenicity | Rats Oral Gavage 52 weeks OorQs 50isex/group, 77 to No significant increase The study was Data from other oral Maltoni ¢1 8., 1985
mg/kg/day in R2isex/group in m incidence of lumors inadequate since only sludies indicate thal
ahive oil controls was observed. ane EXposure proup was this dosc was well
used and Lhe exposure betow the MTO.
duration was Loo short
Vinylidene chloride 75-354 Carcinogenmicity | Rats Oral Not reported. bul 52 to 59 weeks 0,05,5 100r 20 | S0fsexigroup, Incidence of brain Inadeg I of Negative findings Maltoni e1 &2, 1982
appears o be mg'ke/day in 175/sexi/group mn tumors [gliomas, shott expesure duration agree with other oral
gavage alive oil controls meningiomas, or findings
ependymomas} were
not significantly
ncreased over controls
winylidene chlonde 75-354 Carcinogenicity | Rats Onl Gavage I day/week for Qdor [5G mgke 64 10 90 males and Exposare in utere Inadequate siwdy Animals were treated Ponomarkov and
120 weeks on day 17 of femnales fotlowed by weekly oncerweek, which is Tomatis, 1980
gestation, from trealmery from weaning nol & standard TSCA
weaning, J or 50 did not fead to 2 guidelines regimen.
mgfkg in olive sigmificant increase in Treatment has no
oil incidence of lumors cffect on titter size or
An increascd pre-weaning deaths.
prevalence of
hyperptastic nodules
was seen in the liver.
¥inylidene chloride 75154 Carcinogenicity | Mice Dermal Topical 3 apphications! 0,40, 0r 121 30 females/group No local papiliomas or Inadequale study Animals were not Wan Duuren i al,
apphcation week For hiie mgfapplication in carcinomas, nor ueated the minimum 1979
acelanc significant increase in recommended &
incidence of distant hours/day.
tumors
¥inylidene chloride 75-15-4 Carcimogenicity - § Available data sugpest a p ial for carcinogenicity (HEEP, 1386).

Qd
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Chemical Name

CAS Number

Study Type Species

Route of
Admmnsiration

Type of Exposure

Table of Toxicity Data for HAPs (continued)

Duration

Exposure levels

Number studied!
exposure level

Response

Study Adequacy

Comments

Reference

Vinyhidene chlonide

75-354

Developmental Rats

Neuroloxicity

Mot reported

21 hoursiday,
days 6-16 of
geslation, and
sacrificed on
peslalion day 20

0. 57, and 283
ppm (0, 230, and
1,142 mp/m*)

T3 1o I8 treated and
17 control hulers,
with tesis conducled
on LHiterfexposure
group, one male and
one female

Tests were conducled
from posinaial day ! 10
12 o7 14. Nocffects
were observed in the
following behavior
tests: surface righling,
pivoting, suditory
startle, bar holding,
righting in ir, visual
placing, swimming,
physicsl maturation or
aclivity bests

This is an adequale
developmental
behavioral sludy

A feed restricted
control group was
wmcluded becawse all
treated dams ale less
and had lower body
weights than controls

Short et al , 19772

Vinylhdene chionde

75-354

Neurotoxicity - Semmary

J effects (signs of

Some information is

e that indi logi
imals after acute inhalati

posure to high

incbriation} in h

and

of vinylid

hloride {ATSDR, 1992}
behavioral study showed no effects of Lreatment

A devclopmenial

Vinylidene chloride

Developmenial
toxicity

|_inhalation

Not reported

7 hours/day,
gestation days 6-
15

0, 20, B0. and
160 ppm (0, 80,
320. and 630
mgfm')

30-44 presumed-
females in

Msternal effects were
& d food

trrcaTed groups, 20-

consumplion and

47 in ™

o d body weight

controls for each
trealed group

gain (days §-9) in the 2
highest exposure
groups, and increased
liver weight in the high-
exposure group.
Significant {p < 0.05}
changes in the
incidence of delayed
skull and cervics
vertebra ossilication
and wavy tibs were
observed in the 30 and
160 ppm exposure
groups.

This is an adequate
developmental toxicity
sudy

A LOAEL of 80 ppm
(NOAEL = 2{ ppm)
for allerations in
skelelal development
and malernal toxicity
was delermined.

Mumay et al , 1979
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Table of Toxicily Data for HAPs {continued)

Route of Number studied/
Chemacal Mame CAS Number Study Type Species Administration  Type of Fxposure Duration Exposure levels expaosure level Response Study Adequacy Comments Reference
Vinvhidene chlunde 75-354 Developmenial Rabbats Inhalation Mot reported 7 hours/day, 0. R0, and 160 18-22 presumed- Maternal elfects were a This 15 a marginally Matemal and Murray et al , 1979
toncity gestation days fi- ppm (0, 320, and pregnant rabbiats n significant d m deg develop devel | foxicity
ts 630 mg/m') treated groups, 16in | body weight gain n the toxicity study Only 2

conleod group

160 ppm group, and
increased liver weight
at 80 ppm (slatistically
significant} and 160
ppm {not statistically
significant) groeps
There was an increased
ncidence of resorplions
and skeletal alterations
at 160 ppm

exposure levels were
tested.

was se::n at 160 pom
and maternal toxicity
al R ppm
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Table of Toxicity Data for HAPs {(continued)

Rouie of Number studied!
Chemical Name CAS Number Study Type Species Administrati Type of Exp Dr Exposure levels exposure fevel Response Study Adequacy Comments Reference
Vimylidene chlonide 75-354 Developmental Rats Inhalatron Nol reporied 23 hoursiday. 0, 15, 57, 300, Approximately 20/ Malernal toxicily was This is a marginally No effects were Shortclal, 19772
1oYicity days 6-16 of and 449 ppm (0, exposure group, 60 noled at all test fevels adequate devetopmental | observed in behavioral

gestation, and 59, 210, 1190, n the control group (decreased body weight | toxicity stody. A tests of the pups

sacrificed on and 1788 mg/m') gam and food NOAEC was not

gestalion day 20 consumption); 25% identified for maternal
malernal deaths and developmental
occurred al 300 ppmy toxicity.

and higher. There was
an increased incidence
of resorptions a1 57 and
449 ppm, a decrease in
number of fetuses/dem
al 300 ppm, and a
decrease in fetal weight
al 57, 300, and 449
ppm. The incidence of
{ateral ventricle
hydrocephatus
ncreased al 15 and 57
ppm (statistically
significant) and also
300 ppm (not
stanstically significant).
Also, a significant
increase in incomplete
stemnebrae ossification
was observed in the 15,
57, and 300 ppm
Broups

191 INAUL INOD
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Table of Tovicity Data for AP (continued)

Roule of HNumber studicd!
Uhemical Name CAS Number Study Type Species Admimistration  Type of I'xposure Duration Exproure levels exposurc level Response Study Adcquacy Commenis Reference
Vinylrdene chlonde 75-35-4 Developmental Mice Inhalation Not reported 23 hours/day. 015, w57, Approvimately 20¢ Maternal mortality was This is an inadequate A NOAEC was not Shortetal , 1977a
loxcity days 6-16 of 144, and 300 cxpasure group, 60 100% at 144 and 300 developmental toxicity identificd for fetal
geslation, and ppm {0 59120 i the control group ppm, and decreased study hecause of severe effects
sacrificed on 230, 571, and food consumption with maternal loxicity
gestation day 17 1190 mgim') decreased weighi gain
S6and 2R3 ppm occurred in groups
(zd 8-20% exposed 10 > 3¢ ppm.
There were no viable
fetuses ai 30 ppm or
higher. Also, a
significant increase in
incomplele stemebrae
ossification was
observed in the 15 ppm
group.
Vimy hidene chloride 75-354 Developmental Mice Inhatation Mot reported 23 hoursiday SMppmigd 6 Mot reported Maternal toxicity Inadcquate study. The authors were Short el al , 19772
toxicity gestation days 15), 41, 54, and {decreased weight gain) Mateenal loxicity atiempting to
(gd16-158-15. Mppmigd 8- was evidence al these occurred at nearly all climinate the severe
1615, 12-15 & 15). 41 ppmigd shorier exposure cancentrations matemal toxicity
9.9-12.12-15, 10-15}, 54 ppm periods, but incidences observed in other
and 15-17 (gd 10-15 and of resorption were studies by treatment
12-15), 56 &I, decreased for shorter times.
and 112 ppm Developmental toxicity during gestation, along
{gd 6-9,9-12, {increased incidences of with identifying the
12-15_ and 15- cleft patate} was scen at sensitive times during
17 54 ppm levels, afier gestattan
rcaiment on gestation
days 10-15 and 12-15
Delayed ossification,
immature skin, and
hematomas were also
noted in vasious groups
(not specified).
Vinylidene chloride 75-354 Developmental toxicity - Summary Adequate or marginally sdcquate data are available for 1 and
developmental effects in two species
14

814
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Table of Toxicity Data for HAPs {(continued)

Route of Number studied!
Chemical Name CAS Number Study Type Species Administrati Type ol E D Exposure tevels cxposure level Response Study Adequacy Comments Reference
Yinylidene chloride 75-354 Reproduchive Rats Inhalation Nol reperted 6 hoursfday, § 55 ppm, control 12 mates mated with | Male fertility and the This is an adequate There were 20 maied Short el &, 31977
toxicily daysfweck, 11 group nol 1 ur 2 females wcidence of pre- and dominant lethal Lest, bul females in the treated
weeks premating reported posl-imptantation losses | does not fully evaluate and 24 in the control
n females were not the reproductive elfects. group
affected by treatment;
however, there was a
significam decrease in
number of pregnancics.
Vinylidene chloride 75-35-4 Reproductive Rats Oral Drinking water Y-generation Drinking waler Parental: |0 males, Mo clear dose-retaied These A free. g NOEL [ Nitschkeetal , 1583
toxcity study Parental L= 20 females in reproductive effects caused meld dose refaled | of 200 ppm for
animals were were 3, 50, 100, treated groups, 15 were observed in any lesions in the liver Teproductive effects
exposed for 109 or 200 ppm males, 30 females in | generation. afier oral exposure 1s
days before the control group. indicated by these
mating {afler Number of animals dala.
raising one litter, thal were bred in
they were mated subsequent
again for a generations ranged
second litter) and from 2{t to 24 in the
F), rats were treated group
exposed afler
weaning.
Exposure
conbinued with
the F,and F,
animals
Vinylidene chlortde 75-35-4 Reproductive toxicity - Summasry Available infy suggests low reprod toxicity p ial, slthough
adequate inhalation studies were not located {HEEP, [986; ATSDR, 1992).
Vinylidene chloride 75-354 Phar & ¥ Data are available g the ph ki

REFERENCES

of inhaled or ingested

vm)rlld:ne chioride. Absnrphon appesrs 10 be rapid and complete, pulmonary

TP 10 be bip

ic wilh a rapid first-order phase. Distribution

is ynmmry to the kiver lnd kidneys, and sigmificant accumulation does not
seem Lo occur, up to 70-80% of absorbed oral and inhalation doses are
excreted within 24 hours (HEEP, 1986)

ATSDR {Agency fer Toxic Substances and Disease Registry) "Toxicological Profile on 1, 1-Dichlorncthene ” [1992)




Table of lovcity Data for HAPs {continued)
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Table of Toxicity Data for HAPs {continued}
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Table of Toxicity Data for HAPs {continued)

Route of Number studied/
Chemical Name CAS Number Study Type Species Administration Type of xpoesa Th Exp levels exposure level Response Study Adeq C Reference
t.1.2-Trichlorocthane T9-00-5 Lmdemiology Humans Occupatronal Not reporied Nt reported Not reported 58 solvenis/EDC No effect of occupational | This study was This document was Dow Chemical
(Cohort study) plant workers (55 exposure to 1,1,2- inadequale because | a sanitized Company, 1991
males and 3 trichloroethane {among of the fack of summary repert of a
females) and 38 al least 15 other solvents) | exposure review of internal
conlractors (sex on serum chemistry inf i health records at
not reported) wnciuding SGPT and Dow Chemical Co.
cholesterol was reported, submitted under
as compared 10 an TSCAto
unspecified range of OPPT/EPA
reference values (the
source of the range was
not reporied).
1.1.2-Trichloroethane T9-60-5 Epidemuology Huermans Occup | Mol rey d >{ year Nol reported 270 men (28 Total deaths and cancer This study was The study had 80% Dow Chemical
(Cohort study) known deceased); deaths were not relaled 1o | inadequate because | power 1o detect a Company, 1989
compacison groups | occupational exposurc to | of the lack of §5- 1.8, and 2 4-
were all white 1,4, 2-nchl h P fold risk in afl
males in United (among 15 other information. deaths, circulatory
Slates during. chemicals) in 270 deaths, and cancer
1944-1982 (28 workers at a Texas deaths, respectively.
deaths parcd to f: ing plant
29 15 expected during 1944-1982.
deaths), and afl
white males in
Texas during
1965-1982 (24
deaths compared to
19 37 expected
deaths).
1.1,2-Trichloroethane T9-00-5 Epidemiology - Summary Na adequate cpidemiological studies on [, 1,24richlorocthanc were
located [ATSDR, 1989, CHEMTRACK, 7/93, U.S. EPA, [984a
{HEA, Final Draf}, US EPA, 1984b (EPA 540/1-86-045), IARC,
[991; TSCATS, 993
1.1,2-Trichloreethane 79-00-5 Acule loxwity Rats Inhalation Not specified 6 hours Nol reported Males; numbernot | LCy, = 1654 ppm. This study This was a brief Bonnet et al, 1980
specified inadequatcely summary of an
reported methods acule toxicity study,
and results. CHPOSUTE WAS
whole-body.

I INJQL ANOD
604621 0Q




Table of Toxicity Data for HAPs {continued)

Route of Number studicd/
Chemical Name CAS Number Study Type Specres Administration Type of Exposure Duration Exposure levels exposure level Response Study Adequacy Ci Reference
I 1 2-Trichloroethane T9-00-5 Acule loxicily Rals Inhalation Vapor 4 hours SO0 ppm, 6/group; sex not 176 rals dred. This study This was a briel’ Union Carbide
conlrol group reported inadequaiely yola Corporation, 1987s
nol reported poried method: pari
and resulis between chemicals
with respect 1o
mortality duc 10
inhalation; no LCy,
of NOAEL was
indicated
1.1.2-Trichloroethane T9-00-5 Acute toxicity Rats Inhatation Vapor 8§ hours 1000, 2000 &igroup, sex not Mortality was 3/6 in rats This study This was a briel Union Carbide
ppm; contrel reponed exposed to 1000 ppm, insdequately yofa Corporation,
group not and &6 in rats exposed to poried method comparison 1987d; Union
reporied 2000 ppm; all rats and resulis. between chemicals Cartrde
apparently dicd within with respect 10 Corporation, 1961
the 8-hour exposure mostality due te
penod inhalation, no LCy,
o1 NOAEL was
indicated
1.1 2-Trichlorocthane T9-00-5 Acute toxicity Mice Inhal Not reporied 6 hours Exposure levels Mumber and sex LC,, =416 ppm Insufficient This was a briel Gradiskict &l |
net specified not specified [ ion 15 y of an 1978
avatlable for acule toxicity study,
evatuation a NOAEL was not
mdicated.
t.1.2-Trichlorncthane 79-00-5 Acule loxicity Mice Inhatation Net reporied 3 hours 800 ppm Number and sex Transient decreases in Insufficient This was a brief Takashara, 1936
{coniral not ol specificd plasma triglycerides and information was summmry of an
reporied} ATP and an increase in avmlahle for acute toxicity study,
tiver triglycerides were cvaluation no NOAEL was
obscrved SGPT was suggested from
also incressed, and these data, and it 1s
remained clevated not clear that all
] through 20 hours post- exposure levels
200 dosing were reporied
Z o
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Chemical Name

CAS Number

Study Type

Species

Roule of
Administration

Table of Toxicity Data for HAPs (continued)

Type of Exposurc

Duration

Exposure levels

MNumber studied!
exposure tevel

Response

Study Adcquacy

Commenls

Relerence

1 1.2- I'nchlarocthane

TO.0{-5

Acute loxicity

Rats

Inhalaticn

Nol reported

T hours

104, 250, or 500
ppm {control
group nol
reparted}

Females, number
nol specified

Mortality in over 50%6 of

rats 1n the 250 and 500

Ppm Eroups was
reported; necropsy of

Adequacy could
rot be eval d

Thes s & summary
of et d

methods and
results were

SuTvivors 1

"marked” krdney and
tiver damage. At 108
ppm, all survived but

were not microscopically

examined

¥

mpon;d

dala, no NOAEL
was sugpesled from
these data, since no
histopathology was
conducted on the
lowest exposure
group

Torkelson and
Rowe, 1981

1,1.2-Tnchleroethane

Acute foxicity

Inhalaticn

Not reported

1. 2. or 4 hours

250 ppm
{control group
not reparted)

Females, number
nol specified

Liver and kidney
necrosis were ohserved

after & 4-hour exposure,
bul "apparenily” not after

Adequacy could
nol be evah d

This is a summary
of i chad

methods and
resulls were

d, 1

1- or 2-hour

1 r

reported.

data; a NOAEL was
not suggested from
the dataand only a
single dose leve!
and a timited
number of
endpoints were
teported.

Torkelson and
Rowe, 1981

1.1.2-Tnchlorocthane

Acute toxicity

Tnhalation

Not speaified

6 femmales/group

B-hour LCg =5 45 mg/l.
{1,000 ppm) {calculated

by the moving average
method).

This study was
limited by & failure
Lo report exposure
levels, and
insufficient
endpoints
examined.

A NOAEL could
not be determined

Pozzami et al |, 1959

1.1.2-Trichloroethane

Acute toxicity

Inhalation

5 males/group

No tresimenl-related
cffects were observed
with respect 1o relative
liver weight, serum

glucose-6-phosphalase,

SGPT, or SGOT

This study wis
limited by an
insufficient number
of exposure levels
used and endpoints
examined.

This study indicales
a free-standing
NOEL of §%0 ppm
for hepatoloxicity.

Carlson, 1973
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Tabhle of Toxicity Data for HAPs {continued)

Route of Number studied!
Chemical Mame CAS Number Study Type Species Administration Type of Exy Di Exp fevels exp fevel Response Study Adequacy Comemems Reference
I
1.1.2-Trichtoroethane 79-00-5 Atute toxicity - Summary No adequate acute inhabation toxicity studies were located [ATSDR.
1989; CHEMTRACK, 1793, US EPA, 19842 (HEA, Final Drafl);
U.S EPA, 1984b (EPA 540/1-86-045); LARC, 1991, TSCATS,
9/93], however, available data indicaie that acute renal and hepatic
toxicity and death result from single exposures of 2250 ppm for 24
hours.
1,1.2-Trichlorocthane 79-00-% Subchrenic Rats Inhalation Vapor 7 hoursiday. § 0 or 84 ppm 12 males and 12 The mortality tate among | This is an The replacernem Union Carbide
toxiciy daysiweck, & fematesigroup (S cxposed rais was 62% insdequate study rats were exposed Corporstion, t987b
manths replacement rats (18429}, although severe due to the lung for 45 periods
were used because lung infection among infection problem
of deaths in the some lreated rats and the deficiency H
first month} confounded the in rumber of

nterpretation. “Major®
damage occurred in liver,
kidney, and lung in $5%,
$2%, and 59% of
exposcd rats, compared
10 respective incidences
of 46%, 25%, and 29%
in controls. No notable
differences with the
conirol group were
observed with respect 1o
body length, liver snd
kidney weights, icterus
index, liver fat, and

exposure levels

191 LNAQLANOD
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Table of Tovierty Data for HAPs {continued)

Roure of Number studied/
Chemical Name CAS Number Study Type Species Administration Type of | aposure uration 1 xposure fevels cxposure lcvel Response Study Adequacy Comments Reference
1.1.2-Tnchluracihane 79-04-5 Subchronte Dops Inhafation Vapor T hoursiday S fror 84 ppm i maie/group No notable changes from This s an Chinicat values were | Umon Carbide
toxrcity daysiweeh pre-cxposure values were | inadequate study determined monthly | Corporation, 1987b
moenths observed with respect to due 1o deficiency except for the last
bromsulfalen relention, in nuntber of maonth where they
serum phosphatase level, exposure levels and | were determined
blood urea nitrogen, and number of dogs weekly
blood cytology A “light | exposed perlevel
cloudy swelling” of the
hver and "light”
congestion of the lungs
were noted at necropsy,
while hiver and kidney
weights were not
remarkable
1,1.2-Trichtoroethane 19-00-5 Subchronic Rats Inhalation Vapor 6 months, 0 or 100 ppm 4 males, 7 females Mean Jiver and kidney Methods and This report Union Carbide
toxicity frequency nol tn the treated weighits as a percent of resulls were consisted of Corporalion, 1987c
reported group, 5 males, 6 the controls were 93.0% inadequately excerpts of tables
females n the and 94.1%, respectively. reported, only one from a large reporl
control group No other endpoints were concentration and
reported. oo few animals
were tested
1.1 2-Trichlorocthane 19-00-5 Subchronic Mice Oral Gavage 14 days 0,38 and 38 8-12/sexfexposure Bran, thymic, and This appears to be LDy, is 378 mpfkg White ct al., 19853,
toxicity mefkg group testicular weights were an adequate study. for males and 491 White et al., 1985b
significantly increased in mgfkg for females.
males at 38 mg/kg. Doses tesied were
1{£0 and 1/100 of
LD,
1.1.2-Trichlorocthane 79-00-5 Subchronic Mice Oral Gavage 14 days 0,38 and 18 8-1sexiexp Mo al wete noted | This sgpears to be Doses tested were Sandersetal,
toxicity/ mg’kg group in humoral oe cetl- an adequate study. 1410 ané 17100 of 1985; Whitcer al.,
1 yxicity mediated i stalus. LD, 1985b
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Table of Toxicity Data for HAPs {continued}

Route of Number studied!
Chemical Name CAS Number Study Type Species Admimistration  Type of Exposure In Exp levels level Response Study Adequacy Comments Reference
1.1.2-Trichlorocthane T9-00-5 Subchronic Mice Oral Drinking water 90 days 0.4 6,46, and §-12fsex/exposure There was a This appears to be The liver was a Whilc et al , 1985a;
loxrity 305 mg/hg for group ion depend an adequale study target of loxicity in While et al,, 1985b
males, reduction in weight gamn both sexes
0,39, 44, and in males and alicrations
384 mp/ke for in hepatic microsornal
femaies enzyme aclivitics and
serum enzyme levels in
both sexes. A significam
decrease in hematocrit
and hemoglobin levels in
females was noted.
1.1.2-Trichloroethane 19-00-5 Subchronic Mice Oral Drinking water 90 days 0.46,46, and 8- 1 Zsexfexposure Ceil-mediated 3 This app to be There are sex Sanders et o,
loxicity/ 305 mg/kg for group was unaltered in both an adequale study differences in the 1985; White et al.,
Fmmunotoxicity males. sexes and humoral ability of 1,1,2- 1985b
0,39 44 and immune stalus was trichlorocthane to
384 me/kg for depressed in both sexes alter immune
females Spteen lymphocyte function.
responstveness LPS {B
cell mitogen} wias
significantly decreased in
females. Macrophage
funciion was depressed
in males.
1.1.2-Trichkorocthane T19-00-5 Subchronic Rats, Inhalation Not reporied 7 hoursiday, § 15 ppm (controt | Males and femal No Tated Inad b This is a summary Torkelson and
loxicity Buines daysiweek, & group not number not cffects were observed only one of unpublished data. | Rowe, 1981
pigs, and months reparicd) specilied with respect 1o growih, concentration and
rabhits mortality, organ weights, loc few amimals
hematology, clinical were lested
chemistry, and
histopathology.
I 1.2-Trichioroeihane 79-00-5 Subchronic toxicity - Summary

No adh heh

TSCATS, 9/93)

q ic inhatation toxicity studies were located
{ATSDR, 1989, CHEMTRACK, 793, US EPA, 19848 {HEA, Final
Deafl), U S. EPA, 1984b (EPA S40/1-86-045), LARC. 1991,
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l'abte of Toviaty Data for HAPs (contmued)

Route of Number siudiedf
Chemical Name CAS Number Study Type Species Administraton Type of Fxposare Nuration Lxposure levels exposure level Response Study Adequacy Comments Reference
1.1.2- Trichlorocthane TIN5 Chronic toxicity - Summary Mo chronic inhalation toxicity studies or 1,4, 2-trichlosocthane were
located {ATSDR, 1989, CHEMTRACK, 7/93; 1S EPA, 1984a
(HEA, Final Drafl), U § EPA, 1984b (EPA 540/1-86-04 5} 1ARC,
1991, TSCATS, 993
1.1.2-Trnchloroethanc 79-00-5 Carcinogenicity | Mice Oral Clavape 5 daysfweek, 0, 150, or 300 S0fsex Hepatocellular This assay is A single technical NCI. 1978
78 weeks; 13- meg/kg/day in CAICINOMMAs were limiled by the grade baich of the
week pos(- corn o for 8 increased in all treated alteration of dose Lest substance was
treatmenl weeks, then ), groups (p<0.01), adrena | Tevels in mid- used:; results of
abservation 200, and 400 pheoch and the purity testing
period mg/kg/day for were present in 8/48 and brevity of the ranged between 91-
the remaining 12443 high-dosc males treatment peried. 9% over | year;
T3 weeks and females, However, the impuritics were not
(TWA 0,195, respectively, but in no temaining methods | specificd.
and 3%0 other group 0% and resulls appear
mg/kg/day, ity was achieved in dequate as a
calculated for 7 cach treated group dusing | qualitative
daysiweek); the period 58-90 weeks indicator of
both vefucie after initiation of dosing. carcinogenicity
and untreated
conirol groups
were used.
t.1.2-Trichiorocthane T19-04-5 Carcinogenicity { Rats Oral Cavage 5 daysfweek, 0,35, and 70 S0/sex No significant increase in | This assay is A single techmical NCL, 1978
T8 weeks, 35- me/kg/day in tumor incidenoe was fimited by the grade batch of the
week post- coun oil for 20 found in males or altegation of dose test substance was
treatment weeks, then D, females  50% mortality levels in mid- used, results of
observation 50, and 104 was achieved in each tremment and an putity testing
period meg/kgiday for dose group during the abhreviated ranged between 91-
the remaining perrod 96 1o >105 weeks reatmend period. 99% over | year,
58 weeks afler initiation of dosing. Howcever, the 1impuriies were not
{TWA: 0, 46, remaining nethods | specified.
and 92 and results appear
mgfkgiday adequate.
calculsied for 7
daysiweek);
both vehicle
and untreated
conirol groups
were used.
24
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Table of Toxicity Data for HAPs (continued)

Roule of Number studied/
Chemical Name CAS Number Study Type Specics Adminisiration Type of Exposure Duration Exposure levels exposure level Response Siudy Adequacy Comments Reference
1.1.2-Trichforocthane 79-00-5 Carcinogenicity - Summary C genicity was di d in mice but not in rats NCI,
1978), although the exposure levels in the rat assay are significantly
lower than in the mouse assay and ncither study strictly foflowed
TSCA guidelines A review of other sources (ATSDR, 1989,
CHEMTRACK 7/93, 1ARC, 1991; TSCATS. %93) revealed no
further icity dats
§.1.2-Trichlorocthane 79-00-5 Neurotoxicity Mice Onal Gavage (in Once 100 mg/kg; Male and female 128 mg/kg caused This study is These data do not Borzelleca, 1993
watcricom o) other dose mice, reversibie "motor Limited by support a NOAEL,
fevels not number/group not impairment™ i 50% of insufficient since the dose
specified reported treated mice (although reporting of levels were not
neither this dose level methods and clear.
nor higher dose levets resulls
were teporied in the
methodsy The peak
effect apparently
occurred § minutes afier
dosing Results of
necropsy were nol
reporied. "Taste
aversion” (not claborated
in study report} occurred
in the 100 mgfke dose
group.
1.1.2-Trichlorocthane 79-00-5 Neurotoxicity Mice Inhalation Vapor 4 hours Not reponted 1 males/group 418 ppmof 1,1.2- This study is This i5 a translation | De Ceaurrizeval
trichioroethane was limited by failure of a French study; 1981
required for 2 50% to report the these data do not
elevation in the clonic exposure levels support a NOAEL.
seizure threshold dose of | tested, and by the since the dose
penletrazole failure 10 examine Jevels were nol
suficiem clear
endpaints.
1.1.2-Trichtornethane 79-00-5 Newrotoxicity - Summary No adey inhalalion or oral icity studies on 1.} 2-
trichlorocthane were located |ATSDR, 1989 CHEMTRACK, 193,

US EPA, 1984a (HEA, Finai Draft}, U 5. EPA. 19845 (EPA 540/1-
26-045), 1ARC, 1991, TSCATS, 9/93). aithough available dats arc
suggeshive of neurological effects

I

IWILNIUL 4NOD
od

LT

25



Table of Toxicity Data for HAPs (conttnued)

Raute of Number studied?
Chemical Name CAS Number Study Type Species Admnistrabion Type of Exposure Duration Fxposure lcvels exposure level Response Study Adequacy Commenls Relcrence
I.1.2-Trichlorocthane 79-00-5 Chemofl Mice Cral {ravage Onceiday. 0or 350 30 nmed-pregnant Mo treatment-related This is an adequate The major purpose Scidenberg el al ,
kavlock pestation days meke/day i muce effects were observed screening lest, but of this study was 1o 1986, Seidenberg
posinatal %12 cirrm ik with respect malemal is not adeguale to test the utility and and Becker, 1987
mouse toxiciy, number of itters | evaluate accuracy of a
screening lest bom, number of litters develop | develop |
resorbed, number live toXICIty SInce toxictty screen with
pupsflitier, number dead i
pups/lilter, pup survival, were nol studwed. chemacals,
Tive pup weight, and pup including 1,1,2-
weight gain trichlorocthane
1.1.2-Trichloroethanc T9-00-5 Develop ) toxicity - § ¥ Mo sdeq inhalation oc oral develop | toxicity studies on
1,1, 2-trichlorocthanc were located (ATSDR, 1989, CHEMTRACK,
7/93,U.S EPA, 1984a (HEA, Finsl Draft); U S. EPA, 1984b (EPA
540¢1-86-045); IARC, (991; TSCATS, 9/93].
1.1.2-Trichlorpethane 79-00-5 Reproduciive toxicity - Summary

No inhalation or orzl reprod toxicity studies on 1,1.2-
trichloroethane were localed [ATSDR, 1989; CHEMTRACK, 7/93;

L1.5. EPA. 1984a [HEA, Final Draft); U S EPA, 1984b (EPA 541¥1-
86-045) [ARC, 1991; TSCATS, $/93]

i.l 2-Tnchioroethane 79-00-5 Pharmacokinetics - Summary

The blood/gas partitron coeMicient of 1,1,2-trichiorocthane in rats
and humans is suggestive of rapid absorption afier inhalation

exposure (IARC, 1991); data conceming respiratory and erinary
limination of radioaclive label in b afler single-breath
inhalati 10 "Cl-labeiled 1,1,2-TCE are available

(ATSDR, 1989, 1ARC, 1991). Other dala are available concerning
dislributs hol and ion of [,1.2-TCE after
inhalation exposure, and 2Aer exposure by other roules (ATSDR,
1989, [ARC, 1991)
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Table of Toxicity Data for HAPs {continued)
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Table of Toxicity Data for HAPs (continued)

Wumber siudied/

Route of
Chemical Namve CAS Number Study Type Species Adminsstration Type of Exposure Duration Exposure levels exposure level Response Siudy Adeq C Reference
Mcihy! methacrylate R-62-6 Epidemiology Humans Cceupatronal As dental 510 46 years 2200 10 5600 178 {146 males Eight persons having Adeq) study, Subjects were Romet al , 19834
(Prevalence laboratory (mcan=12% pg/m* {0 S o and 32 females) mean of 28 years of but b of | ly
study) technrcians years} 1.4 ppmi cmployment had simple exposure 10 viher exposed to cther
p Mean iafs, a clear potentially loxic
values for percent with ial tudi
predicted forced vital methyl precious metal
capacity (FYC) and methacrylate could alloys and silrca
forced expiratory volume | not be made
{FEV} were reduced
among male nonsmoker
1echnicrans comparcd lo
matched controds.
Spirometric values
decreased with
ncreasing work-years.
Mcthy| methacrylate 80-62-6 Epidemictogy Humans Occupational As dental 310 29 years Not quantificd 87 malc and Subjecti p Adequate study, Physiologica tests Rajanicmi, 1986
{Prevalence 1echnicians {mean =156 femate respondents | dermatitis in 34% of but of the panicd
study} years) {number/scx not persons, finger lack of exposure subjective |
reponied), numbness, coldness, and dala and responses Effects i
15 iHustralive whitening in 25% information on WErt more common '
cases participated Newvrophysiological other chemical ameng persons with
n the chmical evaluation of |5 cases EXpOSUIEs, & clear longer career and
analysis led & ;] tation with heavicr exposure
sensory conduction methyl Additional studies
velocities m the fingers ylate could | provide supporting
and occasional decreased | not be made data.
sensory action potential
amplitude associated
with rumbness, but not
with dermatitis
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Table of Toxicity Data for HAPs (continucd}

Route of MNumber studied!
Chemicat Name CAS Number Study Type Species Admmsiration Type of [xposurc Duration Exposure levels exposure jevel Response Study Adequacy Comments Reference
Mcthyi methacrylate R0-62-6 Fpidemiology Humans Occupational As ral §2. 3, 0r 39 Not quantified 3 cohonts Mo excess of mortality Inadequate since Workers were Walker 1 al., 1991
{Cohort study) producers of years 1919 men, 6548 from cancer was seen in exposure levels exposed to 2
melthyf men, 3381 men employees hired since were not available mixture, but methyl
methacrylale the mid-1940s. Excess methacrylaie was
{MMA) and ethyl colon and rectal cancer estimated 1o be the
acrylate (EAY were noled in employees major constituem
exposed at least ) years (83 10 100%} In
during the carly | 340s 10 the carly 19405, the
the highest levels of mix was
vapor-phase chemicals approximaicly 88%
MMA and 12% EA.
Methyl methacrylale 80-62-6 Epidemiology Humans Occup \| As ial 17 to 23 years 0.1310 1.00 1561 men No cffect was noied on Adequale Only 2% of the Collins et at., (989
{Cobhort study} producers of ppm, B-hour survival of cances study cohort was
MMA TWA mortality. Tost to follow-up
Methyl methacrylate B0-62-6 Epidermiology Humans Occupational During plastics Uplo 29 years | Not quantified 1372 men Total deaths or observed Inadequate. Co-exposure o Rohm and Haas,
{R.etrospective manufacture cancer deaths were not Exposure daia are other possible 198%c
cohort siudy) increased over the itabl imog:
expecled The observed {workers were also
number of respiratory exposed 1o ethyl

cancers was increased,
bul was not statisticaliy
significat When
grouped by year of hire,
incressed unspecified
cancers and lymphatic
cancers were noled

acrylate} provides a
confounder for this
study.
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Chemical Name

Table of Toxicity Data for HAPs (continued}

expecied, SMR = [67, 0
<0.01); however, the
majority of these cases
do not appear 1o be
relaied 1o lengih of
exposure or otal

1l

Roule of Number studied!
CAS Number Study Type Species Admimsiration  Type of Exposure DPuration Exposure levels exposure levet Response Study Adeq C Ref
Methy] methacryiate 80-62-6 Epidemiology Humans Occupational As commercia I tor 12 vears el quantified 3934 males Deaths from cancer of Quantitative Although the cobort | Rohm and Haas.
(Retrospeclive producers of the respiratory tract, skin, | exposure size was large, the 1984
cohort study} plastics stomach, liver, bladder, fi ion was p d
and kidneys were not nol avaitable. | Iy to
higher than the expecied cthyl acrylate, and
(LS. mortality rates the awthors
{1528 abscrved; 1869 concluded that it
expected). Deaths from was impossible to
cancer of the colon and Separate exposure to
rectum were significantly ethyl scrylate from
increased over the expesure to methyl
expected UL.S. mortality mcthacrylste.
rates (52 observed; 312
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Table of Toxicity Data for HAPs (conlinucd)

Route of MNumbcr studiedf
Chemical Name CAS Numbcer Study Type Species Adrunustration Type af Exposure Duration Exposure levels expasure level Response Study Adequacy Ci Reference
Mcthyl mcthacrylate RO-62-6 Emdemiology Humans Occupational Iruring plastics Lip o 37 years Mot quantified 6667 males al the Al Bristol, exp o Inadeg Exposures Rohm and Haas,
(Retrospective manufaclure Bristol plant. 3381 | cthy! acrylate was Quantitative happened 1990
cohort study) males at the considercd minor ke exposure data arc simultancously to
Knosville plant exposure to methyl unavailable, and cthyl acrytate, and
methacrylate No workers were also the authors
ically sigmifs d to cthyl concluded that it
excess of site-speaific acrylale was impossible to
cancers was noted separate exposure {o
At Knoxviile, cancers of cthyl acrylale from
the digestive tract, exposure to methyl
including colorectal methacry!ale.
cancer, were slatisticatly
significantly lower than
predicied values. No
association was seen
hetween cumulative
exposure "dose” and risk
of respiratory cancer or
digestive cancers
including colorectal
cancers
Methyl methacrylate R0-62-6 Epidemiology Humans Occupational Medical, while ot reported, JRwoiR | operating room Comeal ulceration Limeted This effect level Missen and
(Case report) ming bone short time mg/m' {0 9to nurse occurred on repeated observations. was considerably Corydon, 198%
cement period during 1.9 ppmy occasions when the nurse less than Denmark's
mixing worked under the same theeshold limit
procedure conditions valuc of 410 mg/m”
a5 reported in this
article
Methyl methacrylate 80-62-6 Epidemiology - Swmmary Epidemiology studies were located to identify some qualitative
effects of exp 1o methyt vlate.
32
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Tabie of Toxicity Data for HAPs {continued)

Route of Number sludied!
Chemical Name CAS Number Study Type Species Administration  Type of Exposure Duration Exposure levets exposure level Response Study Adeq C f
Methyl methacrylate 80-62-6 Acule toxicity Rats Inhalanon Vapor 4 hours 0, 1191, 2159, Sisexsproup Morality occurred at Adequate range- A no-cffect level is NTP, 1936
followed by a 2320, 4055, 16,000 ppm. Rals gained | finding test not reported in the
14-day 4446, 4632 or less among higher document.
obscrvalion 16.000 ppm EXPOSLIS Broups
period Compound-related
hypoactivity, dyspnea,
ard ancsibesia were
noted of all doses.
Methyl methacryfate 90-62-6 Acule toxicily Mice Inhalation Vapor 4 hours 0, 1191, 2159, Sisexfgroup All high-dose mice died Adcquaie range- A no-effect level b5 NTP, 1986
foilowed by a 2220, 4055, prior to the end of the finding test. nol reporied in the
14-day 4446, 4532, or stody. Compound- document
observation 16,000 ppm selated hypoactivity,
penod dyspnea, and ancsthesia
were noted st all doses.
No effect was evident on
body weight Mo
abnormalities were
apparenl at necropsy
Methyl methacrylate 80-62-6 Acute toxicily Rals Inhalation Vapor 4 hours 1086 to 2715 10 mates/ LCy {within 24 hours Inadequate The study is limited | Oberly and Tansy,
ppm concenlrahion post-exposare) was 1350 by use of males, 1985
(1161-1570) ppm No oniy as tes1 animals,
cviderce of bleeding the use of only 2
from mny orifice was seen CXPOSUTE ETOUDS,
in any trested Tats. and the use of only
Imitation of 1he cyes, 2 24-hour post
nose, and resperslory eXPOSURe
tracl, Mong with [abored observation period.
breathing, were apparemt
during trestment.
Meihyt methacrylate 80-62-6 Ace toxcity Rats trrhatation Vapor 1,23, 0rd 967 +04% ppm | 4 males/proup No effects were secemat | | This test measured | This study Raje ctal , 1985
hours was measurcd hour of exposure. limited endpoi dh portal-
chamber Interalveolar congestion of-entry effects at
concentralinn and hemorhage, nen-lcthal
0 pulmonary vasodilation concentralions.
o J snd edema were noted in
z 0 rats exposed for 2, 3, or 4
{ AL hours.
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Table of Toxicity Data lor HAPs {continucd)

Roule af Number studied/
Chemical Name CAS Number Study Type Species Administralipn Type of Lxposure Duration Exposure levels cxposure tevel Response Study Adequacy Commenis Reference
Methy ! methacrylate RO-62-6 Acule loxrcity Rats Inhalation Vapor & hours 112,134, 160, | 5-10fcxposure Mortality was observed This 1s an adequate Gross necropsy Haskell
201,255,265, | level at 25 5 mg/L and higher, acule toxiciy stedy | lindings were not Laboratories, 1937
300,313,330, with an LC,, vatue of 30~ for determining an reported
156.and 921 13 mg/L.; concentration- LC,.
me/l. (2734 §, related clinical signs a
32720, 39069, 13 4 mg/L. and higher
4908 1. 6226 7, included slight irritation
64708, 73255, te the upper sespiralory
16429 BOSR O, tract, depression,
8692 9, and ncreased urine flow,
22538 1 ppm) shight dysprea, and mild
cyanosis
Methyl methacrylate 80-62-6 Acute toxicity - Summary Other acute inhalati icity studies reported similar clinicat signs,
and indicated cffects on the eespiratory system (TSCATS, 1992)
Methyl methacrylale 20-62-6 Subchronic Rats Inhalation Vapor 6 hoursiday, 5 0. 500, 1000, 10/sexsgroup Mortality occusred a1 Adequate range- Appropriate NTP, 1986
toxicity daysiwech for 2000, and 50040 2000 ppm and higher. Ginding study pratocol was
14 weeks ppm Decreased body weight observed A
and compound-relaled NOAEC and
lesions of ol factory LOAEC were
epithelium, kidney and identified at 500
laver were noled at 2000 and 1000 ppm,
ppm and above, and a1 respectively.
21000 ppm, femabes had
malacia and ghosis of the
brain.
Methy! methacrytate R0-62-6 Subchronic Mice fnhalation Vapor 6 hours/day, & 0, 500, 1000, 10/sexfgroup Mortality occumed at Adequate range- Appropriale NTP, 1986
1oxicity days/week for 2000, and 5000 2000 ppm and higher finding study. protacol was
14 weeks ppm Decreased body weight pbserved A
and metaplasia of the LOAEC was
nasal cpithelium identificd, and a
accurred 1n sl treatment companion study
groups, sad compound- conducted at
related lesions of the industrial Biotest
kidney, olfactory Labs identtfeed 2
epithelium, and liver NOAEC of 250
were noted 2t 2000 ppm ppm
and higher.
34
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Table of Toxicity Data for HAPs (continued)

Route of Number studied/
Chemical Mame CAS Number Study Type Species Administrati Type of Exp Duration Exp levels p level Respense Siudy Adequacy Commenils Reference
Methyl methacrylale #0-62-6 Subchronic Dogs Inhalation Vapor 6 hoursiday, 3 0. 100. and 404 6 males/exposure No toxicity was This study is of Purity was not Rohm and Hass
toxicity days/week for ppm Tevel observed limited use b ported, Hmp Company, 1979
3 months tonly Wentifics a endpoints were
- o o
NOEL and by the
use of 100 few
animals per group.
Methyl methacrylale Br-62-6 Subchronic Rats Inhalation Vapor 8 hoursiday Oor |16 ppm 50 males/group in the J-month study, Fhis study is Immune function Tansy et al 1976
toxicity! for 3 and 6 there was a marked inadequale b was not assessed
Immunotoxicity months absence of visceral and only one
subcutancous fat conceniration level
Exposed rais had was lested
significantly lower whole
body {226.T g vs. 213.7
gl hung (0.94 g ¥s. 0 84
g), and spleen (041 g vs
0.59 g) weights than
controls In the 6-month
study, mean body end
poplileal fat pad werghis
and levels of serum
proten, cholesierol, and
blood urca nitrogen were
significarily lower than
conrols
Methyl methacrylale ED-62-6 Subchronic Rats Inhalation WVapor 4 hourstday, § O,and 110+ 8 Not reported During exposure rats The study is No hisiopathology Oberly and Tansy,
toxicity daysiweek for ppm preencd and huddled fimited by the usc was reported 1935
32 days with their eyes closed. of ondy one lest
No effects were cbserved | exposure Jevel and
on survival, hody of Inck of information
nissue weights, blood regarding number

chemistry. gross

of lest ammals

0 melabolic performance,
oy or spontancous small
PARe intestinal molor activity
:l — as compared 1o controls
S Y]

m Y

Z N
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Table ol Toxicity Data for HAPs {continued)

Route of Number studied!
Chemical Name CAS Number Study Type Species Administration  Type of Expasure Tluralion Exposure levels cxposure tevel Response Study Adequacy G Relerence
Methy! methacrylate B0-62-6 Subchronic Rats Inhalation Vapor & hours/day, S 0.6), 125, 250, 10/sexsexposure No toxicity was This study is of Purity was not Rohm and Haas
loxicity daysfweck for SO0, or 1000 Jevel observed limited use because | reporied; imporiant Company, 19892
97 days ppm it only identilies 2 endpoinis were
[t di d. a non-
NOEL, bowever, significant 10%
1000 ppm may be decrease in body
at the threshold for weight zain was
foxicity observed ot | 0O
ppm.
Mcthyl methacrylate 80-62-6 Subchronic Mice Inhalation Vapor 6 hourstday. § 0,63, 125, 250, 10/sexh De d body weight This appears to be Purity was not Rohm and Haas
tonicity daysfweek for 500, or 1000 level gain a1 1000 ppm an adequate pocied; imp Company, 1989a
96 days ppm bchroni y dp were
study examined.
Methyl methacrylate 80-62-6 Subchronic toxicity - Summary Data on subchronic inhatati ity were adeq; in 2 species.
Methy? methaceylate 80-62-6 Chronic Hamsters Inhalation Vapor & hours/day, $ 0. 23, 100, and 66/sex/exposure Tendency {statistical This is an adequate | Purity was not Rohm and Haas
1oxicity days/weck for 400 ppm level sigmficance unknown) chronic toxicity ported, imp Company, 1983
18 months 1owards a shorter life study. endpoints were
expeclancy in males at evaluated, this
400 ppm; otherwise, no study identified a
1oxicity was observed FEL of 400 ppm
and a NOAEC of
100 ppm
36
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Chermical Name

CAS Number

Study Type

Species

Ronte of

Table of Toxicity Data for HAPs (continued)

Wumber studied!

)

Type of Fxp Durali Exp levels

levet

Response

Study Adeguacy

Commenis

Reference

Melhyt methacrylale

£0-62-6

Chromic
loxicily

Rats

Inhalation

0,25 100, or
400 ppm

Vapor 2 years

44-
49fsexfexposure
level

This o b

W et

The two highest

b 4

groups e
related minimal lo stight
changes (including
inflammation,
degencration, atrophy,
and hyperplasia) in the
olfactory epithelium of
the anterior nasal cavity
There was aiso
concentration dependant
slight 10 moderate
inflammation and
hyperplasia in the
respiralory epithelium of
the anterior nasad cavity.

an ad sludy

observalions were
limited only to the
nasal cavily. The
WOEL was 25 ppm

Rohm and Hass
Company, 1992

Methyl methacrylate

80-62-6

Chrenic
loxicily

Rats

Inhalation

G hours/day, 5
daysfweek for
104 weeks

0,25, 100, and
400 ppm

Vapor

TO/sexfex posure
level

Mitd rhinitis was
abserved in treated rats;
otherwise no toxicily was
observed

This is an adequale
chronic Loxicity

study.

Purity >99.6%,
clinical signs and
imporaat endpoinis
were cyaluated.

Rohim and Hass
Company, 1989b

Methy i methacrylale

30-62-6

Chronic
toxicity

Rats

Inhalation

6 hours‘day, §
days/week for
02 weeks

Mates: 0, 500,
or 1000 ppm
Females 0, 250,
or SO0 ppm

Vapor

S¥sex/group

Decreased body weight
occursed in both sexes in
the high-dose group.
Treaiment-related
inflammation of the nasal
cavity and degenesation
of 1he ol factory sensory
epithelium was seen in
both sexes

Inadequaie because
8 NOAEC was not
dentificd.

Purity >99%;
adequaie endpoints

were examined.

NTP, 1986

IWIINIAL ANGD
84621 QQ
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Table of Toxicity Data for HAPs {continued)

Raoute of Number studicd/
Chemecal Name CAS Number Study Type Species Administralion Type of Exposure Thuration Expasure levels exposure level Response Study Adcquacy Ci Reference
Methy ! methacrylate 80-62-6 Chronic Mice Inhatation Vapor £ hours/day, 5 Q, 500, or 1000 Sffsex/group Treated mice had Inadequale because | Purnity >59%, NTP, 1986
Loxicily daysfweck for ppm decreased hody weight, a NOAEC was not adequate endpoints
102 wecks treatment-related identilied were examined
wnflammation of the nasal
cavity, degeneration of
the oifaclory sensory
epithelium, and epithelial
hyperplasia of the nasal
cavity.
Methyl methaceylate 80-62-6 Chronic toxicity - Summary Data on chronic inhalation toxicity are available which suggest that
the respiratory system is a target organ, but a NOAEC was not
identificd in these studies (NTP, 1986; TSCATS, 1992).
Methyl methacrylate 80-62-6 Car y | H Inhal Vapor 6 hours/day, $ 0,25, 100, and &6fsex/exposure No evidence of This is an adequate | Purity was not Rohm and Haas
daysfweck for 400 ppm level carcinogemcity was < iciy p d; impo Company, 1983
12 months observed sludy endpoints were
evaluated.
Methyl methacrylale 80-62-6 Carcinogenicity | Rats Tnhalation Vapor & hours/day, 5 Q. 25, 109, and Hisexfexposure Mo evidence of Thus is an adequale Purity >9% 6%; Rohm and Haas
daysiwecek lor 400 ppm Tevel carcinogenicity was carcinogenicity clinical signs, Company, 1989
104 weeks observed study important endpoints
were evaluated
Methy! methacrylate BD-62-6 Carcinogenrcaty | Rals Inhalation Yapor & hours/day. § Males 0, 500, Stisew/group No evidence of Adequale Purity >99%; NTP, 1985
days/week for or 1000 ppm carcinogenicity was adequate endpoints
102 wecks Females 0, 250, observed in either sex at were examined.
ot 500 ppm any treatment level
Methyl methacrylate 80-62-6 Carcinogenicity | Mice Inhalation Vapor 6 hours/day, § 0, 500, or 1000 SO/sexfgroup Wo evidence of Adequate. Purity >99%. NTP, |986
days/week for ppm carcinogenicity was adequate cndpoints
102 weeks observed in cither sex of were examined.
any treatment level.
Methyl methacrylale 80-62-6 Carcinogenicity - S y Adeg data on carcinogenicity are svaileble in 3 species.
38
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Route of

Table of Toxicity Data for HAPs (continued)

Number studied!
Chemical Name CAS Number Study Type Species Admimistration Type of Exposure Dugration Exp levels level Responrse Study Adequacy Ci Reference
Methyl methacrylate 80-62-6 Neurotoxicity Rats Oral Gavape Paily for 21 0 or 500 30 males/group Markedly impaired The study is Authors suggesi Husainetal, 1985
days mgSkg/day locomotor activily and limtled by the use that the changes in
leaming; increased of only one regional brain
biogenic amine level in exposure level. biogenic amine
brain. levels mey be partly
responsible for
altered behavior.
Mcthyl methacrytale 80-62-8 Neurotoxicity Rats Inhalation Vapor 60 minules 0 or 400 ppm Maies (number not | Depression in the The study is The study Innes and Tansy,
reported} multiple-urit electrical limited by lack of identified a LOAEL 1981
activity in the lateral information for central neuronal
hypothalamus and regarding number actvity of 400 ppm
ventral hippocampus of test animals and
limited scope of
endpoints
examined.
Methyl methacrylale B0-62-6 Neuroloxicity - Summary Additional neuroloxicity testing of methyl methacrylate could be
required. Available infe ion ndi ap ial for
neurotoxicity {TSCATS, £992; TOXLINE, 691}
Methyl melhacrylate 80-62-6 Developmental Rats Inhalation Vapor 2 hours/day, 0,052 ord 48 Not reported Mo f toxicity was | Inedeq The This report is in Luo et al, 1986
toxicity every 3 days mgsl. {0, 1299, observed Delayed P Bi b form only
on gestation or 1393 9 ppm) ossification occurred in did net follow
days 6-1% both tresiment groups, accepted protecol;
and s1 4 48 mg/l. CXPOSUILS Were
[ d incid of fucted only
resorplion occurred every 3 days.
Methyl methacrylate 80-62-6 Developmentat Rats Inhalation Vapor & hourstday on | 0,99 104, 27fexposure level Maternal 1owicity was This is an adequate | Purity 9% 9%, this Rohm and Haas
toxicity gesiation days 1178, and 2028 observed at all develop I study identificd & Company, 1991
6-15 ppm levels, no developmental toxicity study with LOAEL of 99
o3Ity was observed no develop 4 for ]
effects observed at 1oocity and a
0 levels producing NOAEL of 2028
oJ $ toxicily. apm
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Chemacal Name

Scthyl methacryiate

CAS Number

R0-62-6

city

Swdy Type

Developmeniaf

Species

Rats

Route of
Admunistration

Inhatation

Table of Toxicity Data for HAPs (continued)

Type of Exposure

Yapor

Duration

3 hoursiday on

Exposure levels

Number studied/

exposure level

Response

Study Adequacy

C

Reference

Methy! methacrylale

Developmental

Snhalation

gestation days
6-15

in

0,100, 1000
ppm (Exp 1), 0,
25, 100, and
FEH) ppm (Exp

30/exposure level

Mo matemal toxicity;
increased number of
carly plions and

Thisisa
marginally

ncidence of retarded
skeletal ossification as
1006 ppm

This study

developmenial

tevels not

4,

taxicil)rr study with

cffects obscrved at

and a NOAEL ol
100 ppm and
LOAEL of 1000
ppm for

toxicity. Dams.
were exposed §
hours/day, instead
of & hoursiday.

u:uiut;.

identificd a NOAEL
of | 000 ppm: for
| toxicity.

Impenal Chemistry
Industries, 1977

f

Methyl methacrylate

toxicity

lest

Fmbrvotoxicity

While

Injection into

Solution in

6 hoursfday on
geslation days
4-13

Single

ppm

0, 116, or 400

{B-38/cxposure
level

No matemal Loxicity;
decreased fetal body
weights at {16 and 400
ppm

This is an
nadequate study
because exposure
did rot include the
later stages of
Organogenesis,
only two doses
were iested, and no
NOAEL was
ideantificd for
developmental
toxicity.

Only raw daia
available from a
final report.

Rohm and Haas

Company, 1976a;
1976b

Mcthyl methacrylate

leghom
chickens

CERs

acctone

injcction

0,223,459,
18, and 16
pmolfegz

20-30/dosc leve!

ED,, {cmbryotoxicity}
was 22 0 {confidence
1imits =9.0 10 56.0)
pmol/egg
Malformations, including
eye, neck, back, wings,
and legs were observed,
but a dose-responsc
relationship was not

seen.

Thisisnota
standard
developmental lest.

The relationship of

these resulis with
regard o

is umclear

mammalian toxicity

Adequate developmental toxicity data arc available in | species

{TSCATS, 1992)
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> Table of Toxicity Data for HAPs (continued)
Rouic of Number studied/

Chemical Name CAS Number Study Type Species Administration  Type of Exp Durati Exp levels exposure level Response Study Adeq Ci Reference

Mzthyt methacrylale 80-62-6 Reproductive toxicity - Summary No data on the reproductive loxicity of methyl methacrylale were
located {FSCATS, 1992, TOXLINE, 6/93)
Mcthyl methacrylate 80626 Pharmacckinetics - Summary Ph kinctics data are available for the oral and inhadation
roules of exposure (HEEP, 1985, TSCATS, 1992; TOXLINE, &93).

REFERENCES
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d in rats following acute i
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halali
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Table of Toxicity Data for HAPs (continued)
11*A (1979)
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Chemical Name

CAS Number

Study Type

Species

Roule of
Adminisiralion

Table of Foxicity Data for HAPs {continued}

Type of Exposure

Number sindied’

Duralion Exposure levels exposure level Response Study Adequacy Comments Reference
Phthalic anhydride R544-9 Clinical Human Inhalation Fomes Bmonths o 25 | Minimal (16 20 males total 4 Workers had elevated Adequate to Workers were also Bernstein et al |
cvalualion years workers} 1o high lotal anhbody binding lo 1 posed to 1582
{1 worker} phthalic anbydride- sensitizalion to rimellitic
estimated human serum albumin phihalic anhydride. | enhydnde,
exposures {PA-HSA) and clevated howeves, there was
specific 1gG and 1gE to little cross reactivity
PA-HSA. The worker Bbetween the specific
with high exposure had antibodies for these
allergic rhinilis arthydndes.
associated with phthalic
anhydride
Phthalic anhydride 85-44.9 Clinical Human Inhalatron Dust Not reporied Mot reported 2 males Ocular itching, Adequate 1o Two other workers Bemsicin 21 al.,
evaiuation rhorrhea, chest ] posed to 1984
igh and wh ization 10 Thexahydrophthali
which stopped following phthalic anhydride. | anhydride and
removal from exposuge. himic anhydride
Theee was an increase in showed cross
serum-specific IgE 1o reaclivity having
PA-HSA in both heightened phihalic
workers anhydride
antibodies.
Phikahc anhydnide 85449 Epidemiology Humans Nct reporied Not repanied Mot reported ot reported 91 males and 14 No potential for Insdequate because | Although the study Koppers Co Inc.,
(Cross- females aliergenic effects were incidence and population was 105, | 1952a
sectional health observed s screened for | exposure data were | only 14 were
sludy) by an increase in not provided exposed 1o phthalic
cosinophils. arihydride.
Phthalic anhydride 85449 Epidemiology Humans Not reported Mot reported Not reporied Not reported 129 males and 10 No effects were observed | [nsdequate because | This plamt alse Koppers Co Inc,
{Cross- females in pul y functi p data were | produced maleic 1932b
sectional health renal function, urinalysis, { nol provided anhydeide, amino
stisdy) or immunclogical resins, and alkyl
Tindings. resing
Phthalic anhydride 85449 Epidemiology - Summary Several epidemiology studies sugges! the potential for phihalic
anhydride to induce respiratory hyperseasitivity {Clement, 1990d}
Phihalic anhydride B5-44-9 Acwele toxicity - Summsry

No daia on the acule inhalati

i d

tonicity of phihahi

were

43

located (Clemenl 1990d, TSCATS, 1992)




Chemical Name

CAS Number

Study Type Specres

Route of
Admunisiralion

Table of Toxicity Data for HAPs {contmued)

Type of I'yposure

Duration

Exposure levets

Number studied/
expasure level

Response

Study Adequacy

C

Reference

Phihalic anhydride

85-44.9

Subchromic Rais
oxicIty

Inhalation

Vapor

6 hours/day
for 5 days,
rested for 3
wechs, then
challenged
with a single 6
hour exposure

SO0 pgfm' (D0
ppm)

2cxposure level

Increased numbers of
hemorthagic foci were
observed, indicative of
respiralory sensitization

This is not an
adequate
suhchronic toxicity
study because only
onc endpoint was
evalualed and only
one exposure feve!
was used.

Although only onc
exposure leve!t was
used, this was likely
the highest vapor
concentration
obtainable

Amoco
Corporation, 1988

Phthatic anhydnide

Subchronic toxicity - Sammary

Addttional testing could be requi

d on the

1onicity of phthalic anhydride.

Phthatic anhydride

Chrosic toxiciy - Sammary

No data on the chronic inhalation toxicity of phthalic ankydride
were located (Clement, 1990d; TSCATS, 1992).

Phthalic anhydride

Carcinogenicity | Rats

105 weeks

G, 7500 or
15,000 ppm

S{fsex/group; 20
malched controls
of cach sex

Unrder the conditions of
the assay, phihalic
snhydride was not
carcinogenic  There was,
however, a significant
rend in
alveolar/bronchiolar
adenomas in female rats

This is an adequate
oral study.

Survival was not
affected by
ireatment.

NTP, 1979

Phthalic anhydride

Carcinogenicity

72 weeks

12,500 or
25,000 ppm for
males and 6250
o 12,50 ppm
for [emates

50/sex/group, 20
matched controls
of each sex

Under the conditions ol
the assay, phthalic
anhydride was nol
carcinogenic

This is an adequate
oral study

Phihalic anhydnde

Carcinogenicity - Summary

Mo data on the carcinogenicity of phthalic anhydride following
inhal stion exposure were located; an adequate oral study in twe
species is available (Clemem, 1990d; TSCATS, [992).

Phthalic anhydnde

Nearotoxicity - Summary

No data on the

of phthad:

(Clement, 1990d; TSCATS, 1992).

hydride were located
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Table of Toxicity Data for HAPs (continued)

Rouvte of Number studied/
Chemicat Name CAS Mumber Study Type Species Adminisiraion  Type of Exposure Dwration Exp levels levet Response Study Adequacy Comments Reference
Phihalic anhydride 85-44-9 Developmenial | Mice Injection L.P Ad d o Wol reported The compound was This is not an This study was Fabro ¢t al., 1982
1oxicly on pestalivn values not considered to be a "low adequate designed 1o test the
days 3-10 reported; hazard" with regard to devel Iative toxicity of a
highest dose terategenicity loxicity study numbes of
was reportedfy becaunse of compounds as 3
withtn 95% insufTickent pescent of the LDy,
confidence repotting of dose.
bmits of the experimental
calculated LD,,. design
Phthalic anhydride 35449 Develop ! toxicity - § ry Additional testing could be required on the develop: I toxicity
of phthalic anhydride
Phthalic anhydride 25449 Reproductive toxicity - Summary Ho data on the reproducti icity of phthalic sabydride were
located (Clement, 1990d; TSCATS, 1992).
Phthalic anhydride 85-44.9 Pharmacokinetics - Summary Limited infi ion regarding absorpti bolism, and
ion of phthalic mbydride were available in | (Clement,
1990d).
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Chnical fmmunology. 69 311-318

Remsicin, D[, Gatlagher, |5, D'Souza, L, and B

IL. 1984, H

dose for phthalic anhydride (85-44-9)." Prepared by Clement A

Fabro, S . Shull. G, and Brown, N A "The relative lerstogenic index and

E P

y: Proposed ¢

Inc for Envi

of develop

| Critezia and Assessment Office. (1990d).
Bemnsicin, D |, Pattesson, R.. and Zciss, CR. 1982 Clinical and immunologic evaluation of trimellitic anhydride - and phthalic anhydnide-cxposed

using a q

with

ity of specific-JgE responses in workers sensitized to acid anhydnide compounds.  Jowrnaf of Allergy and Clinical Immunology  74:794-80L.

loxicity risk

- T

Carciy

and M

ysis of enzyme-linked i

bent and radios

studics  Jowrmal of Ailergy of

2:61-76 (1982).

Koppers Co Inc "1979 Cross-sectional health study of workers at nine Koppers coal tar plants. Combined Report.” TSCA RD submussion B7-A2 10574, microfiche number OTS0206278 Washington, DC OPPT, US EPA {1982a)

Keppers Co Inc. "0 J health eval

NTP/NCI Natinal Toxicology Program/Mational Cancer Institute. *Bioassay of phihalic anhydnide for possible carcinogenicity ™ DHEW Publicalion No. {NIH} 79-1715 NTP TR 159 {1979)

TSCATS (Towc Subsiances Contrel Act [est Submissions} Database [1992)
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of the Bridgeville, Peansylvania plart of Koppers Company Inc osganic maicrials group Final Repon ™ TSCA BD submission §7-8210482, microfiche number OTS0206278, Washington, DC: OPPT, US EPA {1982b)



Table of Toxrcity Data for HAPs (continued)

Route of Number studieds
{hemical Name CAS Number Study Type Sp Admunistration Type of Mxposure ™ Fxp levels p level Respanse Study Adeq Ci Reference
Naphthalene 91-20-3 Epidemiology flumans nhalation Tumes ar dusi <5 years Nul reperted 21 workers Cwmaracts developed in This 15 an This study was Ghetti and Maria
{Cohort study) 8721 of the workers; /8 inadequate reported in Italian 1956
of the affected workers epidemiology with an English
were less than 50 years study because of abstract
old. the smatl
poputation and
lack of exposure
informaticn.
Naphthalene 91-20-3 Epidemiology Humans Enhalation Vapor Exposed to Air samples 8 adulis and | Yomiting and sbdominal | This is an This is u summaey Linick, 1983
(Casce study) fumes from collected child pain were observed in all inadequate of a case history of
hundreds of indicated 20 individuals, and anemia epidemiology the effects of
mathballs for ppb, but levels was reposted in "several” study naphthalenc
"several years™ | were probably individuals inhafation on the
in the home higher with inhabitanis of
fresh mothballs homes in which a
large number (300-
500) of mothballs
were distributed.
Waphthalene 91-20-3 Epidemwology Humans Oral Not reported 21 months, Not reporied | pregnant 26-year | Matemal hemolytic This is an This is a case report | Anzivlewicz et 4
(Casc study) frequency nol old anemia; newbom imadequate of transplacental 1959
reported hemolytic ancmia, pidemictogy aphthal
jaundice, lethargy, and study. poisoning
anorexia were noted
Naphthalene 91-201 Epidemiology - Summary No sdequate epidemiclogy studies were located (ATSDR, 1989,

TSCATS, 1992, TOXLINE, 6/93).
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Table of Toxicity Data for HAPs (continued)

Rouie of Number studied/
Chemical Name CAS Number Study Type Species Adminisiration Type of Exposure Duration Exposure levels exposure level Respanse Study Adequacy C Reference
Naphthalene 91-20-3 Acule toxicity Rats Inhalation Vapor 4 hours, then 177 ppm S/sex No mortalities were An inadequale Purty was 100% Pharmakon
nbserved for observed. Lacrimation, range of endpoi the R h
14 days mouth breathing, and were studied No used was the International, 1985
closed eyes were the only | histopathology was | highest
clinical signs. No gross performed concendration
pathotogic lesions were obtainable under
observed the experimental
condilions of this
laborstory. This
study reported signs
of irritation at
saturaicd fevels of
the compound.
Naphthatene 91-20-3 Acute loxicity - Summary Adcquate acute i y data arc not available on
naphthalene (TSCATS l992)
Waphthalene 91-20-3 Repeaied dose Mice Inhalation Vapor 6 hours/day, 5 0. 10, or 30 F Sisexgroup No tresimend-reated The siudy is Abnormally high NTP, 1992
sludy daysiweek, for | ppm ¢ffects were noted on nadequate for death raies were
2 weeks survival, body weight or cvatusting reported in the
clinical signs  Smafl but subchronic effects contrel grosp.
not significam alterati b imal
were neted in were exposed for
hemaiologic parameters an insufficient
high-exp P
females {incressed
leukocytes, decreased
hemoglobin and mean
cell volume) bul not in
males.
Naphthalcne ¢1-20-3 Subehronic toxicity - Summary Mo adequaic data on 1he subch halats y of
naphihalene were located {ATSDR, 1939, TSCATS, I992:
TOXLINE, 6/93)
)
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Table of Tovicity Data for HAPs (continued)

Route of Number studied/
Chemical Name CAS Number Study Type Specics Administeation Type of Exposure Duratton Exposure levels cxposure level Response Study Adeq C Reference

Naphthalenc 91-20-3 Chronic Mice Tnhalation Yapor 6 hoursiday, § 0, 19, and 30 T5/sexfexposure Chronic inflammation in This 15 an adequate This study NTP. 1952
toxiciy daysiweek for ppm Tevel nose and lungs at 10 and chronic foxicily dentified a LOAEL
104 weeks 30 ppm, metaplasia of sludy of 10 ppm

olfactory cpithehum and
hyperplasia of respiratory
epithelium in nosc at 1
and 30 ppm

Naphthalene Chronic toxicity - Summary An adequate chronic inhalabon foxicity study was located in |
species (NTP, 1992).

Naphthalene Carcinogenicity | Mice Inhaiation 6 hours/day, § 0, %0, and 30 TS/sexfexposure Incidence of pulmonary This is an adequate | The suthors NTP, 1992
daysiweck lor ppm level alveotarfbronchiolar carcinegenicity concluded that there
104 weeks adenomas was increased study was no evidence of
n females at 30 ppm. cacinogenic
activity in maies
and some cvidence
in females

Naphthzlene Carcinogenicity i Inhalation 6 hoursiday, § 0, 10, and 30 30 femaless Increased adenomas per This is sn adequate | This is a strain A Adkins 1 a1 . 1986,
Toxicety days/week for ppm exposure level 1umor-bearing mouse strain A mouse mouse study with a
26 wecks lurg ot 10 and 30 ppm, bioassay, but nol normakly high

but the number of tumors | an adequate incidence of lung
in tumos-bearing control lifetime cancer tumors in controls.
mice was significantly bioassay The authers

lower thar: the poofed concluded that the
controls of 6 other adenoma response
coacurrent studies on was not significant.
other chemicals.

Naphthalene Carcinogenicity - Swmmary An sdcquate carcinogenicity study was located in 1 species (NTP,
1992). Naphthalene has been sclected for inhalation studies in the
sl by NTP; gavage study was withdeawn (CHEMTRACK, 7/93}

Naphthalene Neurotoxicity - Summary Wo data on the icity of naphthalenc were located {(ATSDR,
1989; TSCATS, 1992; TOXLINE, 6/93) There is a 90-day

bchronic study in progress that will be under consideration by the
OPP of EPA

I LLINAUL INOD




Roule of

Table of Toxicity Data for HAPs {continued)

Number studied/

Chemical Name CAS Number Study Type Specics Adminisiration Type of Expasure Duration Exposure levels cxposure leved Response Study Adeq Ci Reference
Naphthalene 91-20-3 Developmental Mice Onal Gavage Daily on 0or 200 Dfexp group | Reduced body weight This study is 300 mg/ke/day was Plasterer ct al .
Lloxicily gestation days | mgfkgiday gain and increased inadequate b d ined to be 1935
1-14 mortality were observed the young werenot | the MTD in Booth
in dams The number of exmmined for ctal, 1983
Tive young at birth was mualformations and
decreased only one dose
group was used.,
Naphthalene 21-20-3 Developmentat Rats Oral Gavage Daily on 0. 50, 15D, and 25-26/exposure Transient clinical signs This is an adequate | The NOCAEL for Navaro el al | 199]
toxicity geslation days 450 mg/kp/day group (lcthargy, slow Jevelop 1 f effects is
6-15 respiration, prone body study. 50 mg/hg/day, snd
postore, and rooting the LOAEL is 15¢
behavior), transient mg/kg/day,
reduced focd and water although ne
consumption, and LOAEL waxs
reduced body weight observed for fetal

gain were observed in all
dams  Significantly
decreased body weight
gain was seen M 150
mg/Xg/day. No
significam changes in
fcial growth, viability, or
morphological
development were
observed

effects, a significant
dose~rclated trend
toward decreased
fetal weight and
incressed
mal{ormations was
noled.
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Table of Toxicity Data for HAPs [continued)

Route of Number sludied’
Chemical Name CAS Numbher Study Type Specics Admmisiration Type of Lxposure Duration I xposure levels cxposure level Response Siudy Adequacy < Reference
Naphthalene Q1-20-3 Developmental Rabhils Oral Giavage Traly on 0, 40, 200, and | B/cxposure group Clinical sipns (decreased This 15 an adequate Purity was not Pharmakon
toxicHy goslation days 400 mekeday activity, dyspneca, study, although the | reported, this study Research
o8 cyanosis. ocular andfor sampie size 15 identified n NOAEL | International, 1986
nasal discharge, and shghtly low of 40 ppmand a
salivatior) were observed LOAEL of 200 ppm
n the dams from the 200 for matemnal
and 400 mg/kg/day loxicity and a
groups No eflects were NOAEL of 400
seen or: maternal ppm for
survival, body weights or developmental
body weight gain. No toxicity
effects were noted on
reproductive parameters.
No congenilal
abnormalities were
obscrved.
Naphthalene 91-20-3 Developmeniat Rabbits Oral Gavage Daily on 0, 20, 80, and 25027 No effects were reported This study 15 Doses of 150 mg/kg | Navarroetal, 1952
tovicity gestation days 120 mg/kp/day females/group in does or fetuses inadequate b were d incd to
6-19 it did not lesi 1o the | be tethal in a pilot
MTD as indicsted study
by maternal
loxicity
Naphthalene 91-20-3 Develnpmenial toxicity - Summary Adegquale developmental toxicity data for the oral route were
available in 2 species (ATSOR, 1989, Navarro et ab, 1991,
TSCATS, 1952)
Naphthalene Reproductive Gavage Daily for 14 0or267 40 1o No effects on testicular Inadequate These dala were Shopp et al, 1984
1oxIcity days. meg/kg day 1 1 2{sexfgroup weights. from a subchronic
study.
Daily for 90 Oor 13} 4010 No cffects on testicular Inadequate These data were Shopp ct al., 1984
igh from a subchronic

Reproductive [ Gavage
days mg/kg/day 1 12/sex/g B
study.

1oxicity

Naphthalene

3
o
Zo

vlvl-LN__:]Q.[d




s
o 2
z o
T
—f
N
B
Z o~
— B
— %%
>
Table of Toxicity Data for HAPs (continued)
Route of Number studied!
Chemicat Name CAS Number Study Type Speci Administrati Type of Exp Durati Exp levels p level Response Study Adequacy C Reference
Maphthalene 91-20-3 Short-term Mice Oral Gavage Daily on O or 300 (pre- 50 sperm-positive Decreased maiernal Adequate Results show Booth c1 4., 1933
reproductive gestation days determmed females survival and & d p ve short- develop |
toxicity T-14 MTD) body weight gain term screen. effects.
me'ke/day Significantly decreased
number of live pups and
fitter weight, bul not
significantly decreased
weight/pup
Naphthaiene 91-26-3 Reproductive toxicity - Summary Data on the reproductive toxicity of naphthalene were inadeq
Naphthalent 91-20-3 Pharmscokinetics - Summary Limited indc ion is mvailable regarding the distrit
melabolism, and excretion, of orally sdministered naphthalepe in
animals (ATSDR, 1989, lyer et o, 1991), a5 well as the mechanism
of action of pulmonaey necrosis {Buckpitt and Franklin, 1989).
REFERENCES

Adkins, B, Jr . Van Siee. E W_. Simmons, J E | and Eustis S.1. "Oncogenic response of strain A/F mice to inhaled chemicals * Journal of Toxicology and Environmental Health 17 311-322 (1986)

Anzutewicz, J A, Dick, H ., and Chiarvili. £ E "Transpl. § naphthat poisoning.” Amerrcan Jourmal of Obstetricy and Gyrecofogy 78(3) 519-321 (1959)

ATSDR {Agency for Toxic Substances and Disease Regisiry) "Toxicological Profile on Naphthalene.™ (1989

Buckpitt, A R . and Franklin, R B "Relationship of naphthsiene and 2-methylnaphthal bolism to pul ¥ bronchiolar cpithetial cell necrosis ™ Pharmacology and Therapeatics 41.393-410 (1939}
CHEMTRACK National Toxicology Program Resulls Report "Results, status and publication inf on all NT? ch Is produced from NTP CHEMTRACK system " July {1993).

Booth, G M |, Bradshaw, W 5, and Carter, M W_ 5S¢ ing of priority chemicats for potential reprodective bazard (final report).” NTIS PR83-213017 (1983)

Ghetli, G, and Maniani, 1. “Alterazioni oculari da naftalina.* Medicani del Lavoro. 47{10):533-538 {1956).
Tyer, P . Martin, J E_, and Irvin, T R "Role of biotransformation in the i vitro preimplaniation embryotoxicity of naphthalene.” Toxicology 66 257-270 (1991}

PP A bhalle tndi

d with o in

P P

Lmick. M "Hiness as " MAMWER 3X2):14-35(198])

Mavarro, H A, Price, C ), Marr, M C., Myers, C.B_, Heindel, J 1., and Schwetz, B A "Developmental toxicity of naphthelene in Sprague-Dawley (CD) rats on gesiational days 6 through |5 (final study report and appendix} " NTIS PB92-135623, Report No. RTi-376 December S (1991).

Navarro_ H A , Price. CJ . Masr, M C , Myers, C B, and Heindel, ) "Final report on the develop | toxicity of

p
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hthalene (CAS no 91-20-1) in New Zealand While (trade name) rabbits.* NTP, NTIS/PB92-219331 (1992)



Table of Toxicity Data for HAPs (continued)
NTP (Natronal Tovicelogy Program) "NTP technical report on the toxicology and carcinogenesis studies of naphthalene in BACTIT mice " NTP TR 410 (1992)

Pharmakon Rescarch Intemnational, Inc “Naphthalene acute inhal

toxicity study " TSCA B3 submisstan BA-RHHINASSE, nucraliche number OTS0513636 Washinglon, XC OPPT, US EPA (1985).

I Research intemational "Devel

| toxiciy study in rabbits using test anticle 5601-56-1 " TSUA 8D submrssion R6-870000563, microfiche number OTS0513641 Washington, DT OPPT, US EPA (1986)

Plasicrer. M R . Bradshaw. W S . Booth. G.M., Carter, M W _ Schuler, R L , and Hardin, B D "Developmental toxicity of nine selected compounds following, prenatal exposure in the mouse N

phthalene, p-nitrophenol, sodi tenite, dimethyl phihal hytene thi and four plycol ether
denvatives * Jowrnal of Fovicology and Environmentat Healrh 15 25-18 (1985)
Shopp, G M . White, K 1., Jr . Holsapple. M P, Barnes, D W, Duke, § 5., Anderson, A C . Condie. L W, Jr . Hayes, J R . and Borzelleca. ) ' "Naphthalene toxicily in CD-1 mice General toxicology and i icology.” Fund: f and Applred Toxicology. 4 406-419 (1984).
TOXLINE National Library of Medicine Online Datab (1993)

TSCATS (Toac Subsiances Control Act Test Submissions). Database (1992)
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Table of Toxicity Data for HAPs {continued)

. Roule of Number studied/
Chemical Name CAS Number Study Type Specics Administration  Type of Exposure Duralion Exposure levels exposure leve! Response Study Adeq G Reference

¥

1.1I'-Biphenyl 92-52-4 Epidemiclogy Humans Inhalati Occupalional Approwmately | 4410 128 33 (32 menand 1 Complai ibuled to Inadeq b Workers were Hakkinen et al .
(Case studtes) 100 daysfyear mg/m’ {0 7 to woman} bipheny! exposu there were no preparing biphenyl 1973

for |1 years 203 ppm} include headachs Is used and impregnated paper
gastrointestinal detailed refe for wrapping fruit.
discomfort, polyneuritic Tales were pot
symptoms, and gencral provided.
fatigue. 1 mandied as a
result of acute yellow
liver atrophy and B
workers had evidence of
hepatic and nervous
system toxicity which the
authors concluded were
related lo exposure

t.U-Bigheny! Epidemiclogy - Summary Adcquate epidemiclogy data were not located for inhaled 1.1
biphenyl (HEED, 1990; TSCATS, 1992).

1.1-Biphenyl Acute toxicity Rats Inhalation 6 males 0f6 mottalities; no texic Inadequate. Only one exposure Monsante Co.,
signs; gross aulopsy tevel was used; an 1983
tevealed normal- clfect fevel was not
appeasing viscera. identified.

1.1IBiphenyl Acute toxicity ; Inhalation 14, 38, and 43 10/sextgroop LICy >43 ppm; Insdequate because | No effect bevel wes | SunCo., 19832
prm hyperactivity snd mild histopathology was | identified.
respirstory discomfort not studied.
noled during exposure,
and gross psihology
indicated mild lung
congestion at ali
exposures

1. 1"-Biphenyl Acute loxicity - Summary Adeq acute inhal icity data on §,1"-biphenyl were not
located (HEED, 1990; TSCATS, 1992).
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Route of

Table of Toxicity Drata for HAPs {centinued)

Wumber studied/
Chermical Mame CAS Number Study Type Species Administration Type of Faposure Thuration Exposure levels exposure level Response Study Adcquacy C Reference
P 1*-Bipheny! 92-52-4 Subchrontc Mice Inhalation Vapor 7 hours/day, 5 | 0,24 80, and 10/sex/group Hyperactivity during This appears to be The concentralion Sun Co . 1983b
loxicsty {range days/weck for 54 15 ppm CXPOSUrE; O a range-finding tested is dikely the
finding) 2 weeks {mcan histopathotogical effects study with a highest
measured) in lungs, trachea, liver, duraticn too short concepleation
kidneys, or spleen. 10 #55€55 oblainable
subchronic
loxicity.
1.1 8iphenyl 92.52-4 Subchronic Mice Inhalation Vapor 7 hours/day, § Q, 25, and 50 $0/sexigroup Treaiment-related Inadeq k The tracheal effect Sun Co., 1983c
toxicily daysiweek for ppm (nominal) hyperplasia of tracheal onty 2 dosc levels may have resulted
£3 weeks epithelia was noted, were used; & from irritating
alorg with congestion of | NOAEL was not cffects of the
the tung, liver, and identified chemical.
Kidney.
1.I"-Biphcnyl 92.52-4 Subchronic toxicity - Summary Adeq behronic inhalation data on L, 1-biphenyl were not
located {(HEED, 1990; TSCATS, 1992).
1.1"-Biphcny! 92-52-4 Chronic toxicity - Summary Chronic inhaiation dsta on 1,1"-biphenyl were not located Evidence
of chronic effects in h has been d {scc Epidemiclogy
section sbove) (HEED, 1990, TSCATS, 1992).
1. I'-Biphenyl 92-52-4 Carcinogenicity | Rats Oral Diet T00 days 0, 0001, 0.00S, 15/sex/dose group Histopathological Inadeq b R ible kidney Ambrose ctal |
041, 00501, examination revealed no insufficient lesions were 1960
05, 0r 1% treatment relsted numbers of test observed m 0.5 and
incidence of tumors animals were used. 1% and food
consumption was
decreased at 1%.
1.1"-Riphenyl 92-524 Carcimogenicity - Summary Carcinogenicity date on inhaled 1,8™-biphenyl were not located,
sdequate ocal data were not located {HEEP, 1984; TSCATS, 1992;
CHEMTRACK, 7/93).
£ 1"-Biphenyl 92-52-4 Neurotoxicity - Summary

Mewrctoxicity data on inhaled 1 i*-bipheny! were not located (HEEP,
1984; HEED, 1990; TSCATS, [992).
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Table of Texicity Data for HAPs (continued)
Route of Number studied/
Chemical Name CAS Number Study Type Sp Admini Type of Exp O Exp lewels exposure level Response Study Adequacy C Reflt
1.1'-Biphenyi 92-524 Developmenial Rats Oral Gavage Geslation days | 0,125, 250, 18 to 20 maled Maternal and Adequate study. An appropriale Kheraetal, 1979
toxicity 6-15 500, or 1000 females/group embryoloxicity occurred range of lest tevels
mgkg/day at 1000 mgfkg/dey and number of test
(mortality of § dams animals were used,
during the treatment appropriate
period, preceded by 2 endpoints were
sharp reduction in body cxamined.
weight and drarthea),
increased resorptions,
and 5 dams were found
nol 10 be pregnant,
possibly due to
imerference with
tmpiantation}. No effects
were noted on dams or
development of offspring
in the other tesi groups.
1.1'-Biphenyl 92.524 Developmental toxicity - Summary Devetopmental inhalation toxicity data on |, 1-bipheny] were not
located (HEEP, 1984; HEED, 1990; TSCATS, 1992} An sdeguate
study conducted by the oral route is available in rats.
1.1I"-Biphenyi 92-524 3-Generaton Rats Oral Feeding F, parents 0,001,011, 0r 3 males; 9 Decreased fenility and Inadequate b The avih Dow Chemical Co.,
reproductive from age 4 1 0% dictary females/group litter size of high-dose too few animals abiributed the 1983
toxicity months levels females and decreased were used and effects in the high
through growth raic of pups n the | histopathotogy was | dose groupto a
mating, high-dose group There not performed. decrease in food
gestation, was no evidence of consumption.
laciation; cumul atrve toxicity over
coninugus J generations.
dosing of F,
and F, parent
generations
1.1-Bipheny? 92-524 Reprodaclive toxicity - Summary Reproductive snhalstion toxicity data were nol localed. Adeguate
oral daia are available for | specees (HEEP, 1984, HEED. 1990;
_ _ __JSCATS, 1992). — -
1.1"-Bipbenyl 92524 Phar ki 1.8 Phar kinetics dala on ishated 1, 1-biphenyl were not located.

{HFEP, 1984, HFFD, 1990, TSCATS, 1992).




Table of Tovicity Data lor 11APs {continued)

REFERENCES

Amhrose, A M Booth, AN DellDs F | and Cox, A L, Ir "A toxicological study of biphenyl, a citrus funprstat " Foed Research 25 3128136 (1960

CHEMTRACK Nauenal Fovicology Program Results Repont "Results, status and publication information on all NTP chemicals produced from NTP CHEMTRACK system ™ July (1993)

Pow Chemical Company “Toxicological stedy of diphenyl 1n crirus wraps with cover letter " TSCA £D submussion R78213721, microfiche number OTS02064 56 Washinglon, DC OPPT, 15 EPA (1981)
Hakkinen_ |, Siltanen, E . lfemberg. S., Seppalainen, A M, Karli, P_, and ¥ikkulz. E “Diphenyl poisoning in frun paper production ™ Archives of Environmental Health 26.70-14 (1973}

11 D "Health sad Envi | Effects Dy for 1,F-Biphenyl " US Envrronmental Protection Agency {1990)

1IFFP. "Heatth and Environmental Effects Profile for L, I™-Biphenyt.” US Environmental Protcction Agency [19R4)

Khere, K 5§, Whalen, C , Angers, G, and Trivel, G "A of the ic p ial of piperonyl butoide, biphenyl, and phosaltone in the rat." Toxwcology and Appfred Pharmacofogy. 47:353-358 {1979)
M Comp *Texicotogical i igation of biphenyl.” TSCA 8D submission 878213572, microfiche number OTS0206411 Washmgton, DC OPPT, US FPA (1983}
Sun Company Inc. "Acute whalation toxicity of biphenyl with cover letter.” TSCA 8D submission 78213530, mrcraliche number OT50206401 Washington, DC OPPT, US EPA {1983a)

Sun Company Inc. "Subacute mhalation toxic:ty of biphenyl * TSCA 8D submission 878213511 microfiche number OTS0206401 Washington, DC- OPPT, US EPA (1983h)
Sun Company Inc "90-Day inhalation toxicity siudy of biphenyt (99 + % purity) in CD, mice " TSCA 8D submission 878213512, microfiche number OTS0206407 Washinglon, DC OFPPT, US EPA (1983¢c)

TSCATS (Toxic Substances Controt Act Test Submissions) Datsbase (1992)
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Table of Toxicily Data for HAPs (continued)

Route of Number stodied!
Chemecal Name CAS Number Stedy Type Sp Admi on Type of Exposure Duration Fxposure Tevels exposure leyel Response Study Adeq Ci Reference

Fihylhenzene 100414 Epidemiotopy Humans Occupational Commercial 29 years Not reporied 200 males Mo effects were noted on | Marginal. ‘Workers were also Bardodej and

(Cohort study) preduction of complete blood count, Quantification of posed lo b Cirek, 1988
ethyibenzenc hemoglobin exposure levels
concentration, or blood was not reporied
chemistry values
Urinalysis indicated
mandelic acid, phenol,
and mercapiurates were
within maximum
allowable concentration
(MAC) range.

Fihylbenrene 100414 Epidemiology Humans Inhalation Vapor 8 hours 106 ppm 18 volunteers There were no adverse The study is This study identifics | Bardodej and
{Centroited health cffects. Ondy inadequate because | & NOAEL of 190 Bardodejova, 1979
human races of ethylbenzene it was designed ppem for subjective
experimentaly were found in expired air | onlyasa symptoms in

and only negligibd bi fi h
amounts were excreted in | study of
the urine; at unspecified cthylbenzene and
highes cencentrations, thas, only a limited
irritatyon of the eyes and number of
pirsory lract d dpoints were
and subj developed M
headaches and fatigue
Ethylbenzeme 100414 Epidemiology - Summary Adverse cffects have been reported in work d 1o
eihyib vapor, h i P to ather
pouonds limits i of these studics {Clement, |990g).
Fihylbenzene 100414 Acute toxicity Rats Inhatation Yapor 4 hours 2000, 4000, and G/group Mortalitics were 046, 3/6, This is not an. Purity was nol Union Carbide
8000 ppm, and &/6, and 6/6 for 2000 adequate acwe reported; clinical Cosporstion, 1987
saturaled vapors ppm, 4000 ppm, 8000 toxicity study signs were not
ppm, and saturated because only one reported and LCyy
~ vapors, respectively sex was tesied was not calculsted
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Table of Toxicity Data for [TAPs {continued)

Rouvic of Number studied?
Chemical Name CAS Number Study Type Species Administration Type of I xposure Duration Exposure levels exposure level Response Study Adequacy C Refi
Fihythenrene 100-41-4 Acute toxicuy Mice Inhalation Vapor A0 minutes 410, 860, 1875 4 males/group Decrease in respiratory Inadequale The Al the lower Nielsen and Alarie,
39, and 9640 rate was obscrved at all group size was cxposures, the onsel | 1982
ppm concentralions and smalt and the only of respiratory
scdation occurred at effect examined depression was
9640 ppm was respiratory slow.
rate.
Ethylbenzene 100-41-4 Acute toxicity - Summary Additional testing could be required on the acute inhalation 1oxicity
of ethylbenzene because of the limited range of endpoints reporicd.
Cthylbenzene 100414 Subchronic Rats Inhalation Vapor 6 hoursfday, S 0, 50, 100, and 5 males/group Ne effect was noled on This is not sn This study provides | Elovaaraelal,
toxicity daysfweek for 600 ppm weighi gain. Increased adequate study cvidence that 1985
2,5.9 0716 relative kidney weight because of the cthylbenzene can
weeks wasnoted st 2 and 9 small group size, induce drug

weeks in high-dose use of only males, metabolizing

animals, but not at 16 and the limited enzymes

weeks. Other effects endpoints

noted at 500 ppm examined.

included changes in

hepatocyie ulirastructure,

bul no necrosis; aitered

liver and kidney

melaboiizing enzymes,

slightly increased

excretion of kidney GSH,
but no change in hepatic
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Table of Toxicity Data for HAPs (continued)

Rouie of Number studied!
Chemical Name CAS Number Study Type p Admin Type of Exposure Duration Exposure Jevels exposure level Response Study Adequacy Commenis Reference
Ethylbenzene 100-41-4 Shon-term Rats, mice, | Inhalation Yapor & hours/day 0, 400, 1260, 5 male rats and Mortality of rats (2400 This study is Na histopathology Biod ics Inc.,
exposure and rabbits for 4 days and 2400 ppm mice and 4 male ppm} and mice (1200 and | adequate because | was performed 1987
rabbits/exposure 2400 ppm), with of the small group This study identifies
level lacrimation, shaflow size and the use of a FEL of 1200 ppm
breathing, and only male animals for mice and of
prostration prior to death. 2400 ppm for rats,
Congestion of the nasal and a NOAEL of
mucosa, lungs, tiver, and 2400 ppm foe
kidneys in rats {2400 rabbits. This study
ppm) and mice (1200 and demonstrates
2400 ppm) was observed possible portal-of-
in animals that dicd and entry effects,
may nol be treatment however, since
refated Transient effects on the lungs
increased tacrimation were observed enly
was observed in rabbits in animats that died,
at all exposure levels. 1he congestion may
be mercly related 1o
not being bled.
Ethylbenzene 100-41-4 Subchronic Rats, mice, | Inhalation Vapor 6 hours/day § 0. 99, 382, and Sfsexfexp Tevation, ) This 1s an Purity 99.7%; most Craggelal, |989
loxicity and rabbits daysiweek for 782 ppm {rals level and i d relati dequate study impertant endpoints
4 weeks and mice); O, fiver weights in cats at Too few animals were evalused, this
383,782, 0r 382 ppm and greater; Per Rroup were stody identifics »
$610 ppm hematobogical effects in used and exposure NOAEL of 332
{rabbus) rats a4 782 ppm and was for a short ppm and » LOAEL
greater; no adverse duration. of 782 in rats and
cifects in mice, rabbits, snd n
decreased body weight NOAEL of 1610
) gains in rabbits al 762 ppm in mice
o lw; and 1610 ppm.
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Table of Toxicity Data for HAPs (continued)

Number sludied!

Route of
Chemical Name CAS Number Sludy Type Species Administralion Type of 'xposure Druration Exposure levels exposure level Response Study Adeq C Reference
I'thylhenzene 100-41-4 Subchronic Rals {nhatation Vapor 6 hoursfday, § Q. 100, 250, 1 ¥sexfexposure Dose-related increased This is an adequate Purity >99.5%; this NTP, 1952
wxicity days/week for 500, 750, and level dence and ity of behronic toxcity | study identified 2
90 days 1000 ppm regeneration of renal study NOAEL of 100
tubules, increased ppm and a LOAEL
relative kidney (S00 ppm of 250 ppm far
and higher) and liver increased refative
weights (250 ppm and lives weights No
higher) histoogical
evidenoe of effects
was observed in the
spleen or thymas.
Ethylbenzene 100414 Subchronic Mice Irhalation Vapor 6 hoursiday, § 0, 100, 250, 10/sex/exposure Increased relative liver This is an sdequate | Purity >99.5%,; this NTP, 1992
toxicity days/week for 500, 750, and level {750 ppm and higher) subchronic toxicity | study identified a
90 days 1000 ppm and kidney weights stody. NOAEL of 500
(1000 ppm) pp snd a LOAEL
of 750 ppm for
increased relative
fiver weights, no
) comesponding
histotogical
evidence of adverse
cifects was
obscrved in the
tiver, spleen,
thymus, or kidney.
Fthylbenzene 100414 Subchronic toxicity - Summary Adeq inhatati behronic data were available (Clement,
[990g; NTP, 1992).
Ethylbenzene 100-4]1-4 Chronic Mot inhalaticn Not reported 2 years Not reporied WMot reported A 13-week study bas The study is not This test is CHEMTRACK,
\oxicity reported been completed, the 2- avzilabie to be currenily in 1994
year histopathology evaluated. progress
evaluation is in progress.
Fthylbenzenc 0414 Chronic toxicity - Summary No data on the ch inhalati of ethylb were
abla- b ducting an inhakation bb y

. il B
{Clement, 1990g; TSCATS, 1992; TOXLINE, 6/93)
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Table of Toxicity Data for HAPs (continued)

Route of Number studied/
Chemical Name CAS Number Study Type Sp Administrati Type of Exposure Duration Exposure levels exposure level Response Siudy Adequacy C Relerence
Ethylbenzene 100-41-4 Carcinogenicity | Mot Irthalation Mol reported 2 years Nol reported Mot reported A |3-week study has The study is not This test is CHEMTRACE,
reposied been completed, the 2- available to be curremily in 1994
year histopathology luated progress
cvalualion is in progress
Fihylbenzene 100414 Carcinogenicity - Summary No data on the genicity of ethylb were b ¢
(Clement, 19%0g, TSCATS, 1992). Histopathology is being
Juaied in an NTP inhalati inogenicity study in rats and
mice (CHEMTRACK, 1994).
Ethylbenzenc 100414 Neurotoxicity Rats Inhalation Vapor 14 hours/day, 0, 1500, 2000, 12 males/group In ali but the group This is an This study was part Pryos and Rebert,
7 daysiweek or 300{ ppm for exposed to 1500 inadeguate since of a study of a large 1993
for | week 15 hours, 0, followed by 500 ppm, the concentration group of solvents
1200, 1500, or there was & cicar was reduced during { that indicated that
2500 ppm for 2 impairment of auditory the study 10 many solvents
mare hours, and sensitivity which was mitigate overl produce otoloxic
D, 500, 1000, or more noliceable at 16 toxicity. effects.
1500 ppm until kHz than B XHz.
the end of the
study (The
concentralion
was reduced
because of overt
laxicity )
Ethylbenzene 100-41-4 Brain chemistry | Rabb Inhal Vapor 12 hours/day, O or 750 ppm § males/group Marked depletion of Not s standard Results suggest that | Romanefli et af.,
assay 7 days striafal and neuroloxicity test dopamine 1986, Muttict ol ,
tuberoinfundibulas melabolism is & 1938
dopamine was noled in toxicity 1arget for
treaied mimals ethylbenzene.
Ethylbenzene LOG-4 14 Neurotoxicity - Swnmary Ototoxic effects in rats indicate the p ial for ethylb tobea
neuroloxic agent.
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‘Table of Texswcity Data for HAPs (conlinucd)

Route of Number studied/
{hemical Name CAS Number Study Type Sp Administration T'ype of Exposure Duration Exposure levels exposure level Response Study Adequacy G Reference
Fthy thenzene 100-41-4 Developmental Rals Inhalation Vapor 6 hours/day or | 6 hoursiday- 0 17 or |9exposure All dams susvived, no Marginafly 1t is uncicar whether | Ungvary and
toxicity continuous or 60§ ppm; or tevel other maternal eflects sdequate study effects were seen in Tatrai, 1985
€Xposure on were reported Inthe & The TSCA the dams. The
geslation days Continuous hour/day expor group, | guidetines require tabular presentation
715 exposure. 0, no embryonic or fetal 20 animals/group included survivaf of
600, 1200, and effects were noled. En dams, but no other
2400 mg/m® {0, Lhe continuous exposure maternal endpoint
1382,276 3, group, significantly
and 552 6 ppm) (p<0 05) increased
percent dead of resorbed
fetuses and skeletal
retardation was seen st
600 mg/m’ and higher,
and a1 2400 mg/m?,
decreased fetal weight
and increased incidence
of extra ribs and skeletal
malformations were seen.
Ethylbenzene 100-41-4 Developmental Mice Inhalaticn Vapor Continuous 0 and 500 20/group No effects were noted on | Inadequate because | Results were Ungvary and
toxicity CXpOSUre on mg/m' (0 and maternal survival. only onc exposure presented in Talrai, 1985
gestation days 115 | ppm) Increased incidence of level was used. summary form
6-15 anomalics of the
uropoictic apparatus
occurred in trealed mice.
No other effects were
reported.
Ethylbenzene 100414 Developmental Rabbits Inhalation Vapor Continuous 0, 500, and 60,9.and 3 No effects were noted on Inadequate, the The study suggests Ungvary and
toxicity exposure on 1030 mg/m’* {0, respectively maternal suevivel, weight ber of animal that abortions arc Tatrai, 1985
gestation days (15,1, and gain, or relative lives d was 100 induced &
7-20 2303 ppm) weight. Decreased fetal smalt. concentrations that
body weight occurred at are nol loxic to the
500 mg/m', and all dams dams.
sborted &t 1,000 mg/m’.
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Table of Toxicity Data for HAPs (continued)

Route of Number studied!
Chemical Name CAS Number Study Type Speci Admi wn  Typeof Exp Durali Exp levels exposure level Respense Study Adequacy Comments Reference
Ethylbenzene 100-514 Developmentat Rats Inhalation Vapor 7 hoursiday en | 0, 160, or 1000 Mot reported M I (i d liver, | Thisisa Parity was not Hardin et al , 1981
toxicity gestation days ppm targel number of kidney, and spleen marginally reported. This
1-19 j; fEroup was ights [relative or adequate study. study wdentified &
p absolute ot reported]} NOAEL of 100
and developmental ppm and a LOAEL
loxicity {increased of 1000 ppm for
incidence of exira ribs) at maternal snd
1000 ppm. developmental
toxicity.
Ethylbenzene 100-41-4 Developmental Rabbits Inhatation Vapor 7 hours/day en | 0, {00, and 29-30/exposure Wo maternsd or This study is Purity was not Andrew o1 ad , 1981
loxicity geslation days 1000 ppm level devefopmental toxicity inadeq b ported in Hardin
1-24 was cbserved (increased no loxicity was et al, 1981, but in
matesnal liver weight and | produced the Andrew cial,
slightly decreased 1981 report, it is
number of live kits/litter reposted as >99%
o 00 and 1000 ppm purity
were not considered
reatment-retated)
Fthylhenzene 100414 Developmental Rats Inhalation WVapor 7 hours/day, 5 0, 100, and 38 sperm positive Maternal toxicity Adequate study. Purity >99%. Andrew e1al, 1981
toxicity daysiweek for 10C0 ppm (increased retative liver, Although only 2
3 weeks, kidney, mnd spieen exposure levels
followed by weights; reduced numbes were used, 2
maling, then of sperm-posilive Tis NOAEL (100 ppm)
exposvre daily that were pregnant and LOAEL (1000
through 19 following pregesiational ppm) were
days of exposures} &t high-dose: identified for both
geslation Devetopmental 10xicity maternal and
{increased incidence of developmental
supermumesary fibs and toxicity.
decreased crown-romp
fengih) at 1800 ppm
Fthylbenzene 100414 Develop I toxicity - § ¥ Adequate developmental toxicity dats were b d in | spr
(Hardin ci al,, 1981; Andrcw ct al., 1981).
Ethylbenzene () 100-41-4 Reproductive toxicity - Summary Wo data on the reproducti icity of ethytb were locsted
o2 {Clement, 1990g; TSCATS, 1992; TOXLINE, 6/93).
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Table of Toxicity Data for HAPs (continued)

Roule of Numher studsed!
Chemical Name CAS Number Study Type Species Admimstraion  Type of I'sposure Duration Exposure levels cxposure level Study Adequacy Reference

Lthy Ibenzene 100-41-4 Pharmacokinetics - Sommary Inf ion on the absorpli and excretion of inhaled

hylb 15 lable in i h kinetics

T
information on orally admini d ethylb is lable for
animals (Clement, 1990g)
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Table of Toxicity Data for HAPs (continued)
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Chemical Name

CAS Number

Study Type Specics

Route of
Adminstralion

Table of Foxicity Data for HHAPs {continued)

Type of xposure

Duration

levels

HNumber studied’
level

Response

Study Adequacy

Comments

Reference

Fthylene drchlonde

107-06-2

Epidemiology
ilicalth
SUTVEYS)

Humans

Occupational
CX[HISUTE

Aarcralt industry
workers, soft lank
producers

Up o
approcimately
4 vears

TWA 10-15
rpm

83 workers

t bladd

Liver and gal

Tevad, h

discase, nervous system
dysfunction, and

gastrointestinal disorders

were observed

controls were not
uiilized.

This is a translation
of a Russian study.

Kozik, 1957

Ethylene dichloride

107-06-2

Eniderm il

Occup

Ef i3
{Case reports)

exposure

Qil refinery
workers

Not reporied

10 to 200 ppm

16 males

Buming sensation in the
eyes, lacrimation,
dizziness, fatigue,
drowsiness, nausca,
occasional vomiting,
constipation, loss of
appetite, liver, and G 1
tract effecls were noted

This study provides
qualitative
information on
effects of ethylene
dichloride.

Symptoms
disappeared upon
change of
workplace, but
reappeared upon re-
cxXposure

Cetnarowicz, 1959

Ethylene dichloride

Epidemiology - Summary

Enidermial

| data are availabl

10

containing ethylene dichloride (TSCATS,

accounts of acute and

& 3 1

9?93{ Numerous

report fatal

and non-fatal outcomes; none provide exposure dala, and subjects

were usualty st

ol b
¥

y exposed Lo other p
Aly attributed to

malcrials Death was g

circulatory falure (HAD, 1984).

pi y and

Ethylene dichloride

Acute
mmumo-
Loxicity

Inhalation

3 hours (5
hours for
baclerictdal
activily
assays)

Males; number not
reported

No effecls were seen on
pulmonaey bactericidal
activity, nor on alveclar
microphage 2 vitro
phagocytosis of chicken
red blood cells,

cytostasis, o cytolysis of

tumor target cells.
Lymphocyte Function
was nol affected.

Inadequate. Only
limited specialized
endpoints were
studied

This study
evaluaied the
elfects of ethylene
dichioeide on
pulmonary defense
mechanisms

Sherwood et al ,
1987
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Tabte of Toxicity Data for HAPs {continued)
Route of Number studied/
Chemical Neme CAS Number Study Type Sp Administrati Type of Exp Dr Exp levels p fevel Response Study Adeg C Reference
Fthylene dichleride 107-06-2 Acute Mice Inhalation Vapor 3 hours {5 0,255, and 10 | 18-36 femates/ Inceeased susceptibility Inadequate  Only This study Sherwood et al.,
immumo- hours for ppm group lo pulmonary bacierial limited specialized cvaluated the 1987
1oxicity bactericidal infeclion was noted ai 5 endpoints were cffects of cthytene
activity ppm; no effects wese studicd. dichloride on
assays} noted on this parameter pulmonary defense
or on survival st 2 § mechanisms
ppm.
Ethylenc dichloride 107-06-2 Acute upper Rats Inhalation Vapor, head only 10 minute B concentrations | 4 males/group Mo eppreciable This is nol a This subsiance does | E I DuPent de
respisatory iract ranging from respiratory mte slandard acule not appeas to be an Nemours & Co,
irmitation study 640 to 12,000 depression was observed 1oxicity fest. irritar 1o the upper 1982
ppm and an RDy, could not be respiratory iract.
deteemined.
Ethyicne dichloride 107-06-2 Acule toxicity Mice, rats, tnhalation Vapor 1 hour 200 ppm 1D/group 4/10 mice died; no Inadequate  Only This is a bricl Union Carbide
and rabbits mortalities were seen in one exp level y of astudy; | Comp, 1987
ats or rabbis. was ysed and no supporting data
limited endpoins are provided.
appear 1o have
been examined.
Ethytene dichloride 107-06-2 Acule loxicity Rats Inhalation Vapor 4 hours 1000 ppm 6 males or females | 4/6 died during the 14 Inadequate. Use of | Graded Carpenter et al,
day observation period. conrols was nol concentrations were | 1949
reported, mnd the tesied, but only data
number of on 1000 ppm were
exposure levels and | provided.
snimals/group is
unclear
Ethylene dichloride 107-06-2 Acuie toxicity Rats Inhalation Vapor G170 200 to 12,000 4-6/group {sex not Adverse effects (not Inadequate NS depression Spenceretdd , 1951
hours to ppm reporied) desceibed) d with Exp was ot occurred prior 10
decreasing exposure 1o 200 ppm for for a sct duration, death.
concentrations 5 5 hours up to 12,000 and low numbers
ppm for 0 1 hour. of test animafs
were used.
Elhylene dichYoride 107-06-2 Acule loxicity Rats Inhzlation Vapor 05 to 8 hours 6 concentrations | 10 to 44 Mortality occurred in all Inadequate. Liver and kidney Spencer et al., 1951
- from-300 1o malesfexposure trestmen! groups excepl ” | Exposure limes appeared 10 be
3000 ppm level 300 ppm for 7 hours. varied and use of target organs.

controls was not

reperied
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Route of

Table of Toxicity Data for HAPs {continued}

Number studied/

Chemical Name CAS Number Study Type Species Admistration  Type of hxposure Daralion [xposure levels expasuee level Response Study Adequacy Commenls Reference

I'thylenc dichleride 107-06-2 Acute toxicily Rats, muce, | Inhalation Vapor 1 5t0 7 hours 1500 and 3000 13-20 rats, 20-23 Morality d at Inadeq Lungs and kidney Heppelet at , 19

guinca ppm mige, 12-14 guinea | 3000 ppm in all species Exposure times. appeared 10 be
mgs. pigs, 16 rabbils. 3 except raccoons, 420 varicd, onky 2 target organs.
rabbhits, cals, 2 hogs. and ¥ rats and 20/20 mice dicd exposure levels

cats, hogs. raccoons afier exposure to 4500 were used, and use

and ppm for 7 hours of controls was not

Faccoons reporied.

Ethylene dichloride 107-06-2 Acute toxicity - Summary Adequate aculte inhal ation toxicity data were not located, but
available amimal data support findings in humans; acule toxicity
signs include squinling sad lacr ion of the eyes, rubbing of
nose, verligo, static and motoc ataxia, unconsciousness,
incoordination of extremities, and congestion of the liver, spleen
lungs, adrenat glands, and kidneys. Death was usually ascribed
respirstory and circulatory failure (HAD, 1984).

Ethylene dichioride 107-06-2 Subchronic Rabiuts Inhalation Vapor 2 haurs/day, 5 3000 ppm 10 {sex not Anemia, granuloblastic, This study is Results suggest that | Licia and Elmi

toxicity daysiweek, 90 reported) and crythrobiastic limited by use of ethylene dichloride 1959
days hyperplasia of bone only one lest affects formed
marow, altered liver and | exposure and no elements of the
kidney function, and reporied use of blood
vasculas deg i I
and Focal necrosis of the
fiver and kidncy were
observed.
Fthylene dichlonide 197-06-1 Subchronic Rals, Inhatation Vapor & hours/day. § 0, 100, and SO0 10 (rats and guinca | Mortality was high in )l This study is A NOAEL of 100 Hofmann et al.,
toxicity guinea daysiweek, § ppm pigs) and 4 {rabbits | species following timited by the use ppm was identified 1971
pigs, weeks and cals), sexes nol | exposurce at 500 ppm; of only 2 test for cats, guinca
rabbits, reparted necropsy revealed kestons | levels. pigs, and rabbits; a
and cats in the liver, kidney, NOAEL was not
adrenals, heart, mnd idendified for cats
lungs. At {00 ppm, cals
had decreased weight
gain. No other effects
were noted in mnimals
d tg 100 ppm.

VL INAJL ANOD
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Table of Toxicity Data for HAPs (continued)

Route of Number studedf
Chemical Name

CAS Number Study Type Administration Type of Fxposure Dwration Exposure levels exposure level Response Study Adequacy Commenis

Ethylene dichloride 107-06-2 Subchronic . Inhalation

WVapor 6 hoursiday, 5 0 and 500 ppm 4 cats, 4 rabbits, 10 | No adverse effects were This is not & Ethylene dichloside Hofmann et al ,
loxicity

days/week for for 13 weeks, guinca pigs, and 10 | seccn afier 13 weeks at standard protocol was nol loxic 1o 1971
26 weeks followed by rats equally 500 ppm, so animals for subchronic rais, guinea pigs, or
1000 ppm for divided by sex were exposed for an toxicity because rabhits at high

an additional 13 additional 13 weeks 10 exposure levels levels of exposure;
wecks 1000 ppm. No evidence were changed A LOAEL of 1000
of toxicity was scenin during the study ppm was identified
rats, guinea pigs, or in cats

rabbits. [n cats, rena?
injury with histological
alterations and increased
bfood urea developed
afler the sdditional high-
expasure

Ethylene dichlonde Repealed Inhalanon 5 hours/day, 5 0. 18, 20, 50.or Males, number not | Mo cffects were seen on This is a0l Limited endpoints

exposure; days/week for 100 ppm reported P ¥ tcidal were examnined.

pulmonary 12 exposures activity, nor on alveolar subchronic toxicity

defense

microphage rmr vire 1est.
evaluation

phagocylosis of chicken
red blood cells,
cytostasis, or cytolysis of
tumor larget cefls.
Lymphocyte function
was not affecied.

Elhylenc dichlonde Repeated i Inhalation
caposure,
pulmonary
delense
cvaluation

Qor25ppm 18-36 females/ Ne effects were noted on | This is not a Limited endpoints
group survival or bactesicidal standard were cxamined.
activity a1 2 5 ppm. subchronic toxicity
best

Ethylene dichlonde Subchronic toxlcity - Summary Adequate subchronic inhalation toxicity data wese pot Jocmed

{TSCATS, 9/93; HEEP, 1985; HAD, 1934) Limited svailsble
in 5 species suggest ethylene dichloride is moderatedy toxic and
1he Biver and kidneys arc the primary targets.
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Chemical Name

CAS Number

Study Type

Species

Route of
Admunistration

Iable of Toxicity Data for HAPs (continued)

type of Fxposure

Duration

Exposure levels

Number studied’
exposurc level

Response

C

Study Adeg

Reference

INhylene dichloride

107-06-2

Chronic
iy

Rals

Inhalaticn

Vapor

7 hours/day, §
daysfweek for

T8 weeks

0. 5. 10, and 50
ppm, and 250
ppm reduced Lo
150 ppm

Slisex/group

A high incidence of

Adequate study,

mostahity in the 250 ppm
group led to reduced
concentration of {50
ppm from week 10 to the
end of the study
Increased SGPT, 1-
glutam:ne transpeptidase
(females only), blood
glucose and uric acid
fevels were noted at 50
and 150 ppm, snd SGOT
and cholesterol levets
were depressed ot these
levels.

adequale lest levels
were used over an
adequate lifespan.

Animals were
observed for Tife.

Maltoni ¢ al., {930
{also presenied as
an abbreviated
report in Dow
Chemical Co.,
1937)

Ethylenc dichloride

107-06-2

Chronic
toxIciy

Mice

Inhalatron

Vapor

7 houts/day, §
days/week for

7R weeks

0, 5, 10, and 50
ppm, and 250
ppm reduced 1o
150 ppm

Hisexfgroup

A high incidence of

Ad study

mortality m the 250 ppm
group led to reduced
concentration of 150
ppm from a few days
{not quantificd) to end of
the siudy. No treatment-
related increases in
incidence of tumors were
observed

using adequate test
levels over an
appropriate
duration

The report indicaies
aNOAEL of 150
ppm was identified.

Maltoni <t al., 1980
{also presenied as
an shbreviated
repost in Dow
Chemical Co.,
1987

Ethylene dichloride

107-06-2

Chsonic
toxicity

guinea
pigs,
rabbits,
and
monkeys

Inhalation

Vapor

7 hoursiday, §
daysiweck for

170 10 248
days

100, 200 (rats
and guminea pigs
only}, and 400

ppm (all
species)

15/sex rats, Bfsex
puinea pigs, 2
male, | female
rabbit; and 2 male
menkeys

400 ppm = NOAEL in
rabbits, 200 ppm =
NOAEL in rats, 190 ppm
=MNOAEL in other
species  Guinea pigs
showed decreased body
weight, increased relative
liver weight snd slight
hepatic degeneration at
200 ppm. Mortality
occurred in all species

but in rabbits at 400 ppm.

This study is
inadequate because
of the short
duration of
expasure

Data sugpest that
guinca pigs may be
more sensitive to
inhaded ethyl
dichioride than rats,
but use of small
numbers of test
animals weskens
this conclusion.

Spenceretal , 1951
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Table of Toxicity Data for HAPs (continued}

Rouic of Number studiedf
Chemical Name CAS Number Study Type Sp Administrali Type of Exp Dy Exp tevels exposure level Response Study Adequacy C Reference
Tthylene dichlonde 107-06-2 Chronic toxicity - Semmary Adequate chronic inhalation 1oxicity data are available in two
specics, with the liver as an apparent target organ.
Ethylene dichloride 197-06-2 Carcinogenicity | Rats Inhalation Vapor 7 hoursiday, § 0.5, 10, and 50 90isexigroup A high incidence of Adequale study Clear evidence of Malloni ¢1 a1, 1980
daysfweek for ppm, and 250 monality in the 25¢ ppm cxamining cascinogenicity was | falso presenied as
T8 weeks ppm reduced to group led 1o reduced appropriate not observed during | an abbreviated
150 ppm concentration of 150 endpoinis the lifetime of the report in Dow
ppm from week 10 to end rats. Chemical Co.,
of the study No 1937y
ireatment-related
increases in incidence of
tuinors was ohserved;
however, 8 non-
significa, non-
concentration-relsied
increase in benign
mammary fumors
(fibromas and
fibroadenomas) was
noled in treated animal.
Ethylenc dichioride F07-06-2 Carcinogenicity | Mice Irthalation Vapor Thoursiday, 5 | €, 5,10, and 50 90/sev/groun A high incid of Adequate stody Evidence of Maltoni ¢l ol , 1980
daysiweek for ppm. and 250 martality in the 250 ppm examining carcinogenicity was | (also presenied as
T8 weeks ppm reduced 1o group Yed i reduced appropriate noi observed during | &m abbreviated
150 ppm concemtration of 150 endpaints. the lifetime of the repost in Dow
ppm from a few days mice Chemical Co,
(nol quantified) to end of 1987}
the study. No treatment-
refated increases in
incidence of tumors was
ohserved.
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Chemical Name

CAS Number

Study Type

Route of

Tablc of Toxicny [Mata for 1TAPs (continued)

Number stucdhed/

Species Adminisiration Type of Exposure Duiration Fxposure levels cxposure level Response Study Adequacy Comments Reletence
I'thylene dichtorde 107-06-2 Carcinogenicity | Rats Irthalation YVapor 7 hours/day, § 0 and 50 ppm S0fsexfgroup There were no significant | This sludy is Addition of Cheever et at, [990
daysfweck for changes in body weight inadequate because | disulfiram 10 the
24 manths or tumor incidence. only one cxposure diet, which
level was used and produced higher
this was not the cthylene dichlonde
highest levels, resulied in
that ¥ in liver,
could be tested mammary gland
(females) and
testicular tumors
Ethylene dichloride £07-06-2 Carcinogenicity | Rats Oral Gavage 5 daysfweek 0, TWA 47, and | 504 1 d mortality Adcquate. Evidence of NCE, 1978
for 78 weeks 95 mp/kp/day group, occurrcd m 47 mg/kg/day carcinogenicity was
Hsexscontrol and highet, Dose-relsied seen in both sexes.
group increased incidence of
squamous cell carcinoma
of the foresiomach,
hemangiosarcomas of the
circulatory system, and
subcutaneous fibromas
occurred in treated male
rats. Incidence of
combined mammaey
fibromas and
adenocarcinomas was
also dosc-related in
females
72
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Table of Toxicity Data for HAPs (continued)

Route of Number studied/
Chemical Name CAS Number Study Type Sp Admi Type of Exposure Duzation Exposure levels exposure level Response Study Adequacy C Referernce
fithylenc dichloride 107-06-2 Carcinogenicity | Mice Oral Gavage 5 daysfweek, 0, TWA for S 1 d moriality Adequale Evidence of NC1, 1978
T8 weeks males = 97 and group; occurred in high-dose carcinogenicily was

195 mg/kg/day; 204 ot females; no other effects seen in both sexes

TWA for group on survival were

females = 149 reported. Incressed

and 29% mammary

mgfkgiday adenocarcinomas and
endometrial stromal
petyps and sarcomas
were seen in females,
increased hepatocellular
CATCINOMAS WETE Seen in
males, and increased
alveolarfbronchiolar
adenomas wese seen in
both sexes.

Ethylene dichloride 107-06-2 Carcinogenicity - Semmary An adeg inogenicity study is avaifable for rats and mice
(Malioni e1 o. 1980}, and oral gavage and drinking water 13-week
studics have been completed in rats and mice (NTP, 1991), no
indication of continuing studies by NTP was reported
(CHEMTRACK, 1993}

Ethytcne dichlonde FO7-06-2 Newrotoxicity - Summary

Neurotoxicity dsta on ethylene dichloride were not Tocsed in the

Wi LN3QI 3NOD
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Chemicai Name

CAS Number

Study Type

Species

Route of
Admunistration

Table of Toxicity Data for HAPs {continued)

Type of Exposure

Duration

Exposure levels

Number studied/
exposure level

Response

Study Adequacy

Comments

Reference

Ethylene dichlortde

107-06-2

Developmental
toxIcity

Rats

inhatation

Vapor

7 hoursiday.
pestation days
& through 15

0, 100, and 300
ppm

16 to 30 bred
females/group

Matemnal mortality {two-
thirds of exposed dams}
occurred 3t 300 ppm. Mo
evidence of maternal or
developmental toxicity
was scen at 100 ppm

This study is
nadequate because
only 2 test
concenlralions
were used, and
because there was
an insufficient

A threshold for
malernal toxicity
was nod identified
The NOAEL for
maternal toxicity
was 100 ppm.
There was extreme

ber of pregr
rats at 100 ppm

| toxicity st
304 ppm (including
ataxia and !etharpy}
and LO/16 rats died.
In addition, there
were no pups bom
to the surviving
dams.

Shell Oil Co., 979
(also cited in Rac et
al, 1980)

Ethylenc dichlonde

Developmental
toxIcity

Inhalation

7 hoursiday,
geslation days
6 through 18

0, [00, and 300
ppm

19-21 bred
females/group

Matemad mortality
occurred at both
treatment kevels No
developmental effects
were noted at any
treatment tevel

This study is
marginally
adequate because
oniy 2 test
concentrations
were used.

A maternal NOAEL
was not kentified

Shell Oil Co,, 1979
{also cited in Rao &L
al, E980)

Ethylene dichlonde

ad PR

Ioca;od in the available litesalure (HAD, 1984

TSCATS, 9/%3)

or oral devel I

studies were not
; HEEP, 1985,

Ethylene dichloride

Single
generation
repeoduciion
study

Inhalation

6 hours/day, 5
daysfweck
during a pre-
breeding
period of 12
weeks theough
breeding,
geslation, and
lactation

30¢sexfgroup

o observable signs of
toxicity were seen at any
treatment level in doscd
parents or offspring.

This study is
limited by lack of
identification of an
effect fevel

A frec-standing
NOEL of 150 ppm
was identified.

Rao et al., 1980
Murray ct al , 1980
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Table of Toxicity Data for HAPs (continued)

Number studied/

Route of
i i Type of Exp Durali Exp levels exposure level Response Study Adequacy Comments

Chemical Mame CAS Number Study Type

102-06-2 Multi- Oral Drinking waler Continuous 0, 30, 90, and 10 males and 30 Mo cbservable signs of This study is A free-standing Lane et af., 1982
among F, 290 mg/L females/group toxicity wese seen at any limited by tack of NOEL of 390 mg/L
generation for treatmeni level in dosed dentification of an in drinking water
study $ weeks pre- parents or offspring of effect level in was identified.
mating either generation cither gencration.

through 2
weeks after
weaning; F1
generation for
11 weeks pre-
mating
through
gestation

I'thylene dichloride
generalion
reproduction

Ethytere dichloride Reproductive toxicity - Summasry Adeq producti icity data were not located in the svailab
iersture (HAD, 1984; HEEP, 1985, TSCATS, 9/93).

Ethy tene dichloride i Data seganding absorpti
of inhaled mnd orally ing ry
indicate that this sut is rapidly
throughout body tissues, metabolized by hepaiic microscmsl
, and ¢liminated primasily by urinary on of exh
via the lungs (HEEP, 1985).

A ethuk "

berthad i
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Table of Tovicity Data for lHHAPs (continued)

HII-P "Health and Fnvironmenlal Cifects Profile for Dichl, I " US Envi | Protectron Agency {19RS)

Heppel. L A Neal, P A . Pernin. T L., Endicoit, K M . and Porterficld, ¥ T “The toxicology of 1 2-dichlotocthane (ethylene dichlaride} 111 Its acute toxiciy and the effect of protective agents " Journal of Experimental Pharmacology and Therapy. 81.53-63 {1945).
Hofmann. 11 T . Bamshiel. H . and Jobst. P “Inhalaton tovacity of 1.1-and 1,2-dichioroethane = Archives of Toxicology 23248265 (1971)
herik. |V “Problems of industmal hyvgiene in using dichlorocthane in the arcraft industry * Gigiena de Truda 1 Profesnonalnye Zaholeverma 1°:31-38 {1957).

Lanc. R.W , Riddle. B I. . and Bowzclleca, J F "Effects of | 2-dichlorocthane and 1,1, 1-tnichloroethane in drinking water on

production and d T in mice * Toxicology and Applied Pharmacology 63 409-421(1982).

Liwna, N, and Elmino, O *Toxicily of 1.2-dichlorocthane | Behavior of the formed elemenis of the blead and mamow * Fofa Medica 42 1238-1254 (1959}

Mal C . Valgimigli, L., and S C. “Long-term carcinogenic bioassays on ethylene dichloride admmistered by inhalation to rats and mice * n. Bandury Report No. 5. Ames, B, Infante, P and Restz, R, eds. Cold Spring Harbor Laboratory pp 3-33 (1980}

Murray. § 5, Ra0, K 5, Young, ) T, Calhoun, L.L.. Hanley, T R Jr., Deacon, M.M., Pilny, M.X , and John, I A "Ethylenc dichloride Single g ion inhalation reproduction stedy in rats with cover letter " TSCA FY1 submission FY1-AX-0680-0078, microfiche aumber OTSDODO7S
Washinglon, DC OPPT, US EPA (1980)
NCI. Nationat Caricer Institute. "Bi of 1, 2-dichh hane for possibl i ity * Technical ®eport Series Mumber 55 (1978}

Rao, K.5 ., Murray, J S . Deacon, M M |, John, ] A, Calthoun, L.L. , and Young, J.T "Ti

q

genicily and rep ior studies in animals inhaling cthylene dichloride * Bambury Report. 5 149-166 {1980}

Shetl Oil Co. "The effects of inhaled ethylene dichloride on the embryonat and fetal development in rats and rabbits with altachments " TSCA BD submission 86-870001578, microfiche number OTS0515159. Washington, DC OPPT, US EPA (1979)
Sherwood, R L., (FShea, W, Thomas, P T, Ratajczak, H ¥, Aranyi, C., and Graham, ) A_ "Effects of mhaiation of ethylene dichtorsde on pulmonary defenses of mice and rats * Tavicology and dppled Pharmacology 91:491-495 (1987).

Spencer. HC., Rowe, V K | Adams, EM , McCollister, D I}, and Irish, D.D “Vapor loxicity of ethylene dichloride determined by expeniments on laboratory ammals.” Journal of fedustrial Hygrene and Occupational Medicine. 4 482493 (1951}
TSCATS (Toxic Substances Control Act Test Submissions) Database (1993}

Umon Carbide Corporation “The toxicety of ethylene dichtoride " TSCA 8D submission 86-870001403, microfiche Number QTS0515565 Washington, DC OPPT US EPA (1987)

76

L3621 0

0y
o
Z
T
—
-
M
z
—f
—d
24




Table of Toxicity Data for HAPs {continued)

Roule of Number studicd/
Chemical Name CAS Number Study Type Sp Administraion  Type of Exposure Buration Exposure fcvels exposure level Response Study Adequacy Comments Reference
Ethylene glyced 1072111 Epidemiology Homans Inhalation Acrosp) Mot reported 3,67, 140, and Nol reporicd Subjective reports of There are no This study reperied Wills et ab., 1974
{Human acinic 2 mg/m’ il 2, irritation at 140 mg/m® guidelines for acute | only subjective
exposure) 264, 55.1, and and intolerable 1 200 tonicity studics in resSponses., no
78 8 9pm) mg/m"; no effects were humans controls were
teported al 3 or 67 reported
mg/m".
Ethylenc glycol 167-21-1 Epidemiology Humans Inhaiation Acerosol 20-22 0 or 30 mg/m’ 4 menfprebminary | Wo effects on Studves of This stedy identifics | Willset s, 1974
{Human hoursiday for (0or11 8 ppm} | exposure group hemalology, clinical experimental 1 MNOAEL of 30
repealed 7 or 30 days 2 fmam study h y, vrinalysis, exposures of mg/m".
exposure) group EKG, EEG, humans are note
psychological testing of required under
reaction time, visual- TSCA.
molor coordination,
perceplion, or mental
ability
Ethylene glycol 107-21-1 Epidemiology - Summary A limited study in humans indicaes that ethylenc glycel is irritating
{not further defined) to intolerable. No other epidemiology studics
were locaied (HEA, 1987; SRC, 1937, TSCATS, 1992).
Ethylene glycol 107-21-1 Acute loxicity - Summary No data from animal studies on the acute inhalation toxicity of
cthylene glycol were locsted (HEA, 1987, SRC, 1987; TSCATS,
1992; NTP, 1993},
FEthylene phycol 107-21-3 Subchronic Reis, Inhalation Vapor Continuously 0or |2 mg/m* 15 misfsexf Mortality was observed A limited number This study identifics | Coonetal . 1970
toaicity guinca for 90 days (Dor4d 7 ppm) exposure group; 15 | in 1715 rats, 3715 guinea of endpoints were a LOAEL (and
pigs, Bguinca pigs/sex/ pigs, 2nd 1/3 rabbits; evalumed; possibly a FEL) of
rabbits, exposure group; 3 ¢ pul Y h ., this study | 12 mg/m’ for rats,
monkeys, male rabbits! fl on was demonsiraies guinea pigs, rebbits,
and dogs exposure group; 3 observed in all species; porist-of emry menkeys, and dogs
male menkeys/ ocuia imilation and effects.
€XpOSUIe group; edema was observed in
0 — and 2 male dogs/ rabbils, and 2 rats
oJd EXPOSUTE group became biind
— Z 0
=t
—
oW
D
Z
-~
~
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Table of Toxicity Thata for HAPs {continued)

Route of Mumber studied’
Chemical Name CAS Number Study Type Species Administralion Type of Pxposure Duration Cxposure lcvels exposure level Response Study Adequacy C Reference
Fthylene glyeol 1n7-21-1 Subchronic Rals. Inhalation Vapor R hours!day, § 1 10, 0r 57 15 rats/sex/ Mo moriality was A limited number This study identifies | Coonetal, 1970
toxicity guinca daysiweek for me/m’ (0,39, exposure group;, 15 | observed, nonspecific of endpoints were aNOAEL of 10
pigs. i weeks or 224 ppm) guinea pigsisex/ fl y changes it luated mgfm’ and a
rabbits, exposure group, 3 the hearts and lungs were | however, this study | LOAEL of 57
monkeys, male rabbits/ observed in all spectes at demonsiraics mp/m’ for rats,
and dogs exposure group, 3 57 mg/m’", but not at 10 portal-of entry guinca pigs, rabbits,
male monkeys/ mg/m’ effects. monkeys, and dogs.
expasure group,
and 2 male dogs/
€XpOsure proup
Ethylene glycol 107-2i-1 Subchronic toxicity - Summary Tnadequate data arc available for evaluating the subch
inhafation toxicity of ethylene glycol The svailable data indicate a
potential for portal-of-entry cffects (HEA, 1987, SRC, 1987).
Ethylenc glycol 107-21-1 Chronie toxicity - Summary No data on the chronic inhalati icity of ethyiene glycol were
located (HEA, 1987, SRC, 1987, TSCATS, 1992, NTP, 1992}
Chronic oral toxicity data indicaie that ethylene glycol is toxic to
mice and that target organs are liver, lungs, and kidneys (NTP,
1993).
Ethylene glycot 107-21-1 Carctnogenicity | Mice Oral et 2 years Males 0. 6250, olisexigroup Mo chemical-related This is an adequate | No effect was noted | NTP, 1993
12.500, or nieoplasms were seen in dictary study; on survival ol cither
25,000 ppm mice of cither sex at any appropriale sex at any dose
(approximately treatmient levet. The endpainits were
1500, 3000, or range of exp ined
6000 encompassed levels that following an
mg/kg/day) produced systemic acceplable
toxicity protocol.
Females 0,
12,500, 25,000,
ot 50,000 ppm
{approximatcly
3000, 6000, or
12.000
ma/kp/day}

d
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Table of Toxicity Data for HAPs (continued)

Roule of Number studwed!
Chemical Name CAS Number Study Type Sp Ad Type of Fxposure Duration Exposure levels exposure level Response Study Adequacy G Reference
Tthylene glveol 197-21-1 Carcinogenicity | Rats Oral Diet 24 months G04.02 00 1.0 | 26/sex/group There was no statistically | This appears to be The high dose was DePass et al. 1986a
g/kg bw/day significant inceease in a well conducted the maximum
tumeos incidence in rats study, although toleraied dose, with
BTOUp Size was uil of the males st
only half of that this dose dying by
recommended in 8 months.
the TSCA test
guidelines.
Fthylene glycol 107-24-1 Carcinogenicity | Mice Oral Daet 24 months 04,02, arl 0 164sex/proup There was no statisticaily | This appears to be There was a non- DePassetal 1986a
g'ke bwiday significant increase in awell conducted statistically
turnor incidence in mice study, stthough significant increase
only 16 s/ in lymph
sex/group were in the high dose
used rather than the | females by | of 3
50 recommended lests used. The
in the TSCA test umors appeared to
guideli develop earlier in
this group.
Ethylene glycol 107-21-1 Carcinogenicity - Summary No data on the carcinogenicity of ethylene glycol following
inhalation exposure were located (HEA, 1987; SRC, 1987,
TSCATS, 1992). Adequate oral dietary carcinogenicity studies
ducted in mice provided no evid of carcinogenic ectivity of
cthylene ghycol. This compound was withdrawn from NTP feeding
bioassay (CHEMTRACK, 7/3).
Ethylene glycol 1072141 Neuroloxicity - Summary

No icity data on ethyl

SRC, 1987 TSCATS, 1992).

glycol were locsted (HEA, 1987:

0d
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lahle of Foxicily Dati for HAPs {continued)

Route of Number studied/
Chemical Name CAS Number Study Fype Speces Admunistration Type of Fxposure Durauon Exposurc levels cxposure level Response Sudy Adequacy C Reference
1 thylcne glycol 107-21-1 Developmental Rals Inhalavon Acrnsol fhaursiday on | 0, 60, 400, and 2Sfexposure group Increased maternal This 15 an adequate | The avthor Union Carbide
lovicity gestation days 1000 ppmi (D, absolute and relative study, although concluded that, due | Corp., 1985
f-15 150, 1000, and liver weights [this may assessment of o grooming, oral
2500 mgfm’} not be a toxic effect) at concentration- intake was greatet
1000 ppm, increased effects than snhaled intake
delayed ossification in retationships may of the compound;
the fetal hindiimbs at 400 | be difficult this study identified
and 1000 ppm a NOAEL of 1600
ppm (2500 mg/m’)
for matemal
1oxicity, and a
NOAEL of 63 ppm
{150 mg/m’) and a
LOAEL of 400 ppm
(1000 mg/m’) for
developmental
toxicity.
Cihylene glycol 107-21-1 Developmentat Mce Inhalation Acrosol 6 hoursiday on | 0. 60, 400, and 25/exposure group Decreased maternal body | This is an adequate | The suthor Union Carbide
oxicity gestahion days §000 ppm {0, weight at 400 and 1000 study, although concluded that, due Corp., 1985
615 150, 1000 and pom; develop I of 1o grooming, oral
2500 mg/m’y 1oxicity obscrved st 400 conceniration- inake was grester
and 1000 ppm included effects than inhaled intake
increased number of late relationships may of the compound;
resorptions and increased | be difficult. this study identifics
incidence of external, aNOAEL of 60
visceral, and skeletal ppm (150 mg/m”)
malformations and a LOAEL of
400 ppm (1000
mg/m"} for maternal
and developmental
toxicity.
80
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Table of Toxicity Data for HAPs {continued)

Number studied!

Route of
Chemical Mame CAS Number Study Type Species Admimistration  Type of Exposure Duralion Exposure levels exposure level Response Study Adeq G Relerence
Ethytene plycel 197-21-1 Developmental Mice Inhalation Acrosal 6 hours/day on | Nosc-only- 0, 30fexp group M d kidney weigh This app to be This study ientifies | Tyl 1988
Icity (nose-onky geslation days 500, 1000, and were increased af |0G0 3n adequate stody a NOAEL of 2500
exposure of 6-15 2500 me/m’ (0, and 2500 me/m! {nc Appendices mg/m’' for mateenal
whole-body 196 9. 393 8, panying histolog) ining 1oxicily, and a
cxposure) and 984 6 ppm} changes were seen). indwvidual animal NGAEL of 1060
Whole-body, as Developmental toxicity dala were not mg/m’ and a
positive control- (decreased fetal body submitted with the LOAEL of 2500
O and 2100 weights and increased report, bt mg/m' for
mg/m’ (0 and incid of skeletat ages for all developmental
827 | ppm) variations) was observed data points were 1oxicity.
al 2500 mg/m’, presented in 12
accompanying
tables.
Ethylcne glycol 107-21- Developmental Mice Inhalation Acrosol 6 hours/day on | Nose-only Séexposure group These satellite femafes This appears 1o be This is a useful Tyl, 1988
loxicity {nose-only or gestation day 2500 mg/m’ were sacrificed sn adequate study sakellite study that
whole-body 6 (984 6 ppm) immediately after one may explain the
exposure) Whotle-body exposure and washed in relatively greater
2100 mp/m* hot waler 1o desermmine severity of effects
{827 1 ppm) the smount of ethylene following whole-
glycel on the far. The body exposure.
quantity availablc for
potentisd ingestion
following whole-body
exposure t0 2100 mp/m’
was 1390 mg/kg, and
afier nose-only exposure
10 2500 mp/m' was 130
me/kg.
Fihylene glycol 197-21-1 Developmental Rals Oral Dictary Geslatron days | 0,40, 200, 1000 | 20 lemales/group No maternal foxicity was | Adequate. This study Maronpotci sl ,
1oxicity 6-15 me/kg/day seent M any breatment entified a 198
fevel Shightly increased malemnal NOAEL of
preimplantstion foss and 1000 mp/kp/day
significantty increased andn
incidence of poorly develtopmenia)
ossificd and unossified LOAEL of 1000
vertcbral centra were mg/kpiday.

nofed s 1000 mg/kg/day

g1



Table of Toxicity Data for HAPs (continued}

Route of Number studicd!
Chemical Name CAS Number Study Type Specics Administration Type of Exposure Duration Exposure levels exposure tevel Response Study Adequacy C. Reference
1 thylene glveed 107-21-1 Developmental Mice Oral Gavape | dosc/day on Gor 11060 Sexy group Dy d I body | Inadeq b Develop i Hazel 1987 (a
toxicity screen pestation days mg/ke/day werght gain, fetal weight, | only onc exposure screen NIOSH repon, also
7-14 [maximum and huer viability were group was used reported as Schuler
toterated dose) seen in ircated mice ard a NOAEL was et al, 1983)
not identified.
I'thylene glycol 107-21-1 Devclopmental Mice Oral Gavage | dosc/day on 0, 750, 1500, 23-24/exposure Maternal toxicity was Inadeq b A i1 NOAEL | Priceet al, 1984
oxicity gestation days and 3000 group noted s mid- and high- aNOAEL for of 750 mg/kg/day
6-15 me/kpiday dase {decreased body developmental was identificd, but
weight gain and gravid effiects was not developmental
ulerine weight) identificd effects were noted
Developmentak toxicity at all treatment
{decrcased sverage fetad fevels. A similar
body weightlitter) was study by Pricc et ai_,
noled in all treatment (1984b) found a
groups, and number of decrease in number
live fetuses/litter was of live fetusesAitter
decreased ot high-dose. and a decreased

Mat{ormation incidence

(gross, visceral, and

average fetal body
weight/hier at 2500

skeletal) was increased at mgfkg/day and
all levels higher
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Tabte of Toxicity Data for HAPs {continued)

Route of Number studied/
Chemical Name CAS Number Study Type Species Administration  Type of Exy D Exp levels exposure level Response Study Adequacy C Reference
Ethylene glycol 107-21-1 Developmental Rats Oral Gavage I dose/day on G, 250, 1250, 16-20/exposure {4- | Matemal toxicity was Adequate Maternal NOAEL Pricc ctal , 1988
oxicity geslation days and 2250 Sirephicate) observed a1 1250 was 250 mg/kg/day
6-20 mgfhg/day mgfkg/day mnd above and LOAEL was
{trcatment-reiated renal 1250 mp/kg/day.
pathology) A12250 Developmenial
mg/kg/day, decrensed NOAEL was 1250
body weight, body mg/kg/day and
weight gain, and LOAEL was 2250
decreased absolute and mg/kg/day
relative kidney and
postpartum Herine
weights were observed
Developmental toxicity
occurred al 2250
mg/kg/day {decreased
five hiter size, neonatal
pup body weightl, and
increased mortality}
Ethylene glyco! 107-21-1 Developmental Rabbits Onal Gavage | dosciday on 0, 160, 500, 23-24/group Maicenal toxicity was Adeguale Although rabbits Tyl etnl, 1991
toxicity, pilot geslation days 100G, and 2000 observed at 2000 appear more
study 6-19 me/kg/day mg/kg/day (42% sensilive 10
moriality, carty detiveries maternal toxicity
and sponiancous than athes species
abortion, renal tested, they seem to
pathotogy). No evidence be more resistant 1o
of embryotoxicity or developmeniad
teratogenicity was noted 1oxicity.
al any treaiment level
Fthylene glycol 107-21-1 Develop ¥ loxicity - 5 ¥ ad devel ) studies are availsble Inhalati

developmental foxicity studies were avaitable in 2 species

(TSCATS, 1992).
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Table of Toxicity Data lor HAPs {continued)

Route of Number studicd/
Chemacal Name CAS Number Study Type Species Adminsstration Fype of I xposure Duration Exposure levels cxposure level Response Study Adequacy Comments Reference
Fihvlene glyeol 107-21-1 Multigencration | Rats Oral Dict Continuously 0. 40, 20¢). and 16-20/sex/ Mo general toxicity This study is of This study identifies | DePassetal,
reproduclive [} 1000 me/kpfday | exposure groups ¢ffects were observed, limited use since a NOAEL of 1000 1986b
toxicity generalions generation ner were there effects on there was no mgskg for parental
fertility index, gestation evidence of general | and reproductive
in Fy. F,, 01 F, rats, toxicity in any loxicity
histopatholegy of testes, treatment group,
epididymis, accessory and thus, the dose
sex glands, uterus, or Jevels may not
ovarics in any generation have been
through F, rats. adequate
Fihylenc glycot 107-21-¢ Continuous Mice Orat Drinking water Continuously 0,025%, 05% 20/sexfgeneration Na effects were observed | Adequate data A pilot study Lamb et al , 1985
breeding study for 2 and | 0% in the 0.25% groups Al indicate that indicated that levels
generations Authors the 1% level, there was a cthylenc glycolisa | of2.5% and 5 0%
cshimaled doses & in the b productive were lethal.
of 0,041,084 of hitters/fetal pairs, live toxicant when
and | 64 gikp. pups/littes, and live pup administered
weight (this also continuously to
occurred in the 0.5% mice in drinking
group) Enthe 1% level, waler
there was an sncrease in
facial and skeletal
b fities.
Fthylenc glycol 167-21-1 Coentinuous Mice Oral Drinking water Conlinuously 0,0 5%, 1% 20fsexigeneralion Althe 1 5% level, there Adequate data The NOAEL level Gulan et al.. 1986
breeding study loe 2 and 1 5% was decreased fertility indicate that was 5%
generations Authors index, female pupsiitter, cthylenc glycol 15 2
eshimated doses pup weight, and reproductive
of 0,09, 18, ncreased pup death 1oxicant when
28gkg during weaning AlLL 0% | sdministered

and higher, there was
Tacial abnormalities, and
ablephazen. In the high
dose males, sperm
mobility was decreased,
the number of abnormal
sperm increased, and
there was degencration of
the testes

continvously to
mice in drinking
walter.

191 LNJA L 4NOD

YZL64L0 VA

84



ANQD
8]g]

L

YLINAQL
L

Table of Toxicity Data for HAPs (continued)

Rouvie of Number studied!
Chemical Name CAS Number Study Type Species Adminisirastion  Type of Exposure Duration Exposure {evels exposure level Response Study Adequacy C Reference

Ethylene glycot 107-21-1 Reproductive tovicity - Summary Sufficient evidence is avaifable to indicate that cthylene glycol is a
reproductive toxicant in male mice exposed continuously 1o 21%
test malerial by the oral route in drinking water. Reproductive
toxiciy sn female mice has not been ruled out.

Ethylene glycol 107-2¢-1 Pharmacokinetics - Summary nf 3on on ph Kinctics of oral and inhaled cthybene glycol
is available in | and animals {HEA, 1987; TSCATS, 1992;
NTP, 1993). 1t is rapidly absorbed, bolized, liminated in
all specres iesicd, and rales vary with dose and route of exposure,

REFERENCES

CHEMTRACK Naticnal Toxicology Program Resufts Report “Results, status and publicatron information on alt NTP chemicals produced from NTP CHFMTRACK system.” fuly (1993}
Coon. R A Jones. R A, Jenkins, L ¥, Jr. and Siegel. J "Animal inhalation studies on ammonia, ethylenc glycol, formaldehyde. dimethylamine. and ethanol = Toxtcofogy and Applhed Pharmacology. 16:646-655 (1970).

DePass. L R , Garman, R H , Woodside, M D, Giddens, W E . Maronpol. R R , and Wedd. CS "Chronic toxicity and oncogentcity studres of ethylene glycol in rats and mice * Fundamental and Applied Toxicology 1-547-565 (1986a)
studies of cthylene lycol in the ral ™ Fundamental and Applied Toxicology. 7:566-572 (1986b)

DePass, 1. R . Woodside, M T2 . Maronpol, R R, and Weil. CS "Three-generation reproduction and o Tethal
Dow Chermcal Corporation “Initial submission Develop ) loxicity eval of ethylene glycol in mice by nose only or whole body cxposure with cover letter daled 050792 " TSCA S8ECP submission 88-920002497, microfiche number 0750537307 Washington, DC: OPPT, US EPA
(1992)

Gufah, DK . Hommel-Bames, L., Welch, M., Russell, 5 . Poonacha, K B.. and Lamb, J.C ~Final report ethylene glycol- Reproduction and ferhiiity assessment in CD-1 mice when administered in drinking water * Prepared for the Natronal Toxicology Program. [1986).

Hazelton Labs "Screening of priority chemicals for potential reproductive hazard ™ Prepared for WIOSH, Cincinnati, O (1987)

JTEA "Health Flects Assessment for Ethylene Glycol ™ US Lovironmental Protection Agency (1987).
Lamb. J C , 1%, Maronpot, R R, Guiati, D K , Russell. ¥ S, Hommel-Barnes, L., and Sabharwal, P.S “Reproductive and developmenial loxicity of ethyiene glycot n the mouse * Toxrcology and Apphed Pharmacology 81 100-112 (1985)

Maronpal, R R., Zelcnak. ? P, Weaver, EV . and Smith, N . "Teratogenrcity study of ethylenc glycot in rals.” Drug Chemistry and Toxicology. $(6} 579-594 (1983).

NTP {(Malional Toxicology Program) “NTP Iechnical report on the toxicology and carcinogenesis studies of ethylene glycot m BSC3F, mice (feed studies) " NTP TR 413 (1993)
gh 15 " Prepared for National Center for Toxicological Research, JefTerson, Arkansas (1984}

Price, C 1, Tyl R W, Piserchia, PV | Feldman, 3 B . DeWoskin, R B, and Marr, M C "Teratolegi luation of ethyl glycol admimsiered to CD-1 mice on | days & th

lop I 1oxicity eval of cthylenc glycol in CD) rats " Prepared for Mati

| Center for Tox | Rescarch, Jefferson, Arkansas [1988)

Price C I, George, 2 D, Marr. M C_, ¥ommel, C A | Schwete. B A, and Momissey. R E "De
SRC {Syracuse Rescarch Comoration) “Reference doses (RTs) lor inhalation exposure, ethylene glycol “ SRC TR R7-122 {1987
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Table of Toxicity Data for HAPs (continued)

PSCATS {Toxic Substances Control Act Test Submissions) Datahase (1992)
of cthylene plycol (EG) apphied cutancously to €D-1 mice. Teratology Socrety Absiracts p 498 {1988)

TvlLR W . Fisher, 1. C . Kubena, M F. ¥rhanic. M A, and Losco, P E "Develop | toxicity ¢

Tyl R W . Pricc. O ) Man, MO, Myers, C B, Heindel, J T, and Schwetz. B.A “l'nal report on the developmental loxicHy of ethylene glycol in New 7caland while tabbits " Prepared for U S Department of Health and Human Services {1991}

Union Carbide Corporalion “Summarized resulls of study to determine the teratogenic potential of ethylene glycol by exposure of €1 rats and CD-1 muce to an acrosol of cthylene ™ TSCA FY) submission DT5-1085-0323 SU, microfiche number 0323. Washingion, DC: OPPT, US EPA {1985

luation of the acrosol in CD-1 mice by nosc onfy of whole body exposure (final report) with cover fetter dated 103191 " TSCA BECP submssion 88-9200001 19, microfiche numbes OTSO534569.

Unton Carbide Corp . "Imitial sub ion Cthylene plycol Develop ! toxicety
Wastonglon, DC. OPPT, US FPA {1591

Wwills, 11, Coulston, F . Hamis, E § , McChesney, E W . Russelt, 1.C , and Serrone, DM. "Inhalation of acrosohized ethyienc plycol by man " Clinreaf Toucofogy T{Sr463-476 {1974}
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Table of Toxicity Data for HAPs {continued)
Route of Humber stodied!
Chemical Narme CAS Number Study Type Specics Admnistration Type of Exp Dv Exp levels p level Response Study Adeg Ci Reference
Methyl isobutyl kelone 108-10-1 Eprdemiclogy Humans Inhalation Yapor 20-30 minuies 20 ppm ({low 1% workers Over 50% of the workers | This study A LOAEL could Linari et ak., 1964
(Case studies) of high- exposure) and comptained of nausea, mdicates a nol be determined
cxposure; low- | 500 ppm (high- headache, burning in the potentisl for because the effects
exposure for exposure) eyes, and weal icity, but may have resulied
rest of work S t it is inadequate for from shori-duration
day and imestinal pain were d ining & p 10 high
also reported. 4 of the MNOAEL or ievels or from long-
workess had enlarged LOAEL. duration exposure
livers. to low fevels
Methyl isobutyl ketone 108-19-1 Epidemiology Humans Inhalation WVapor 15-30 minutes 50 ppm (low 14 cases A few workers This study Thiswas a Armeli et al., 1968
{Case studies) of high- cxposure) and complsined of indicates a subgroup of the 19
exposure, low- | 100-105 ppm gastrointestinal snd CNS | potential for workers studied by
p for (high-exp ) symptoms 2 of the neurctoxicity, bt Linari et of., 1964
rest of work workers had enlarged it is inadeq five years later
day livers. determining a
NOAEL or
LOAEL.
Methyl isobutyl ketane 108-10-1 Epidemiology Humans Inhalation Yapor 2 hours with 10, 100, and 8 males exposed to | lrrilation (p = { 066} and There are no -] The small number Hjelm et al., 1990
(Casc studies) exercise 200 mg/m' {24, | vasious umdefined CNS guidelines for tests of subjects and
244, and 48 B concentrations in symploms (p =0 101} n humans borderline statistical
ppm} MIBK; or sequence were reported. Effects significance limits
108 mg/m’ from MIBK alone were these data.
(24.4 ppm) noted st &l trestment
MIBK plus 150 fevels and showed an
meim' {396 exposure-related trend.
ppm) toluenc Effects were prester from
exposure o a mexture of
MIBK and toluene than
10 the single substance.
No effects were noted on
simple reaction time,
ability 10 do mental
arithmetic, or mood
Methyl isobuiyl kelone 108-10-4 Epidemiology - Summary

Another study briefly reported headache, navses, snd respirstory
writation i workers exposed to 100 ppm (Elking 1959
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l'ahle of Toxicity Data for HAPs (continued)

Routc of Number studicd/
Chemical Name CAS Number Study Type Species Admnistration  Type of Lyposure Duration Txposure levels expasure fevel Response Study Adequacy Commenls Reference
Methyl isobutyl ketone 108-10-1 Acule loxicily Mice Inhalation Vapor 30 minutes 19,500 and I1Dfexy group | Anesthesia was produced | This study This study E [ DuPont de
>20.000 ppm in 7¢10 animals at 19,508 d d the jentificd a LOAEL | Nemours, 1983
pom, however, all anesthetic effects of 19,500 lor
recovered normally of methyl isobuyl ancsthesia from
follewing removal. Deep | ketome following acule exposure
anesthesia was observed acute exposure tc
n mice al >20,000 ppm, high levels;
and these mice did not however, only a
recover. Mice dying had limited number of
some congestion of the dpoints were
{ungs. evaluated.
Methyl isobutyl ketone 108-10-1 Acute toxicity - Summary Data on the acute inhalati icity of methyl isobutyl ketone were
inadequate (HIEA, 1987, TSCATS, 1992).
Methyl isobutyl ketone 108-10-1 Subchronic Rats, dogs, | Inhalation Vapor Continuously 0, 100, and 200 50 P I d relative kidney | This 1s an adequate | This study did not MacEwen et al_,
toxicity mice, and for 2 weeks ppm group, 40 mice/ weights at 100 and 200 range-finding identify a NOAEL 971
monkeys exposure group, § ppm, and increased study. for rats, mice, dogs,
dogsfexposure relative Jiver weights st and monkeys
group; 4 menkeys/ 200 ppm
EXPaSUTE Broup
Melhyl isobuly! ketone $08-10-1 Subchronic Rats, dogs, | Inhalation Vapor Continuously Oor 410 ppm 100 male rats! Mo effects were observed | These results are of | This study was MacEwen ct al |
1oxicity mice, and for 90 days exposure group, § in dogs and keys, questionabl carried out under 1971
monkeys male dogs/ rats had increased | b { conditions
exposure group, 2 relative Yiver and kidney of the specialized (oxygen-rich
male monkeys! weights, and hyaline conditions used in environment and
exposure proup droplel degeneration of the study low atmospheric
the proximal lubules with pressure). This
occastonal lubular study identified a
MeCTosis LOAEL of 410 ppm
for rats and »
NOAEL of 410
ppm for dogs and
monkeys
838
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Table of Toxicity Data for HAPs (continued}

Route of Number studicd/
Chermical Name CAS Number Study Type Species Administration  Type of Exy D Exp levels exposure level Response Study Adequacy Comments Reference

Methy! sobutyl ketone [08-10-1 Subchronic Rats Inhzlation Yapor 6 hoursiday, 5 0, 50, 250, and 14/sex/exposure Increased shsolute and This is an adequate | This study identifies | Phillips etal, (98

oxicity daysfweck for 1000 ppm Tevel Tative liver weights and bchroni ici A NOAEL of 50
14 weeks total urinagy prolein in study ppm and a LOAEL
males st 1000 ppm, of 250 ppm for
increased serum increased serum
cholestero) and urinary chofesterol and
glucose in males at 250 urinary glucose.
and 1000 ppm; incressed
incidence of hyaline
dropiets in rensl
proximal tubules in
males 5t 250 and 1000
ppm.
Methyl isobuty! ketone 108-10-1 Subchronic Mice Inhatation Vapor & hours/day, S 0, 50, 250, and 14 sex li ¢ absolute liver This is an sdequaie | This study Phillips et a2, 1937
toxicity daysfweek for 1008 ppm levei weight was secn inmales | subchronic toxicity | identificd a NOAEL
14 weeks at 250 ppm and higher, study, of 250 ppm
and incressed relstive
liver weights in males ¢
1008 ppm.

Methy! tsoburtyl ketone 108-10-1 Subchronic toxicity - Smmmary Adeq behronic inhalati icity studies were availuble in 2
SpECies.

Methyl isobuly? kelone 108-10-1 Chronic toxicity - Summary No data on the chronic inhalats icity of methyl isobuty! ketorx
were located (HEA, 1987, TSCATS, 1992).

Methv! isobutyl ketane 108-10-2 Carcinogenicity - Summary N data on the carcinogenicity of methyl isobutyt ketone were
located (HEA, 1987, TSCATS, 1992). Methy! isobutyl ketone has
been nominated for NTP testing; the route was not specified
{CHEMTRACK, 7/91}.

Methyl 1sobulyl ketone 103-10-1 Ni icity Bab Inhal Vapor Conlinuously 0 or 50 ppm 4 juventle males Minimal effects in This study reported | This study Geller et al, 1979

for 7 days accuracy were observed equivocatl effects identified & LOAEL
in a delayed match-lo- for neurvloxicity al 50 ppe for
sample discrimination following shoet- behavioral changes
1ask, but response time term exposure
was slowed.
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Table of Toxicily Data for HAPs (continued}

Roule of Number studied/
Chemical Name CAS Number Study Type Species Administration  Type of Fxposure Turation Expasure levels exposure level Response Study Adequacy Comments Reference
Meth | isobutyl ketone 108-10-1 Neurotoxicily Hens Inhalation Vapor Continuously Dor 1000 ppm Sfexposure Tevel Lep weakness was This is an This study identifics | Abou-Donia et at,
for 90 days, observed during inadequale stedy a LOAEL of 1000 1985
followed by a exposure, followed by because only one ppm.
Juo-day subsequenl recovery cxposure level was
abservabion used and the proup
period size was small
Methyl sobuty] ketone 108-10-1 Neurotoxicity - Summary Available daia indicate 2 p ial for icity (see also
devetop | toxicity studies) (HEA, 1987} TSCA Section 4
inhalation neurotoxicity studies in rats are in progress (US EPA,
1993}
Methyl isobutyl kelone 108-10-1 Developmental Mice Inhatation Vapor 6 hours/day on | 0,300, 1000, 25texposure level M | foxicity This is an adequate | This study Union Carbide,
toxicity gestation days and 3000 ppm {decreased body weight . identified 2 NOAEL | 1984
615 gain, loss of of 1000 ppm and »
cootdinstion, negalive LOAEL of 3000
tail and toe pinch, partial ppm for maternal
paralysis, musculsr and developmental
weakness in hindiimbs, toxicity
miloerection, lacrimation,
and red perioral
encrustalion) was
observed at 3000 ppm,
decreased fetal body
weights and increased
incidence of unossified
skeletal clements st 3000
ppm.
90
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Table of Toxicity Data for HAPs (continued)
Route of Number studied/
Chemical Name CAS Number Siudy Type Species Adminssiration  Type of Exposure Duration Exposure fcvels exposure leve! Response Study Adequacy C Reference
Methyl iscbutyl ketone 108-10-1 Developmenat Rats Inhalation Vapor 6 hours/day on | 0,300, 1000, 25fexposure level Maternal toxicity This is an adequate | This study identifies | Union Casbide,
toxicity gestation days | and 3000 ppm {decreased body weight study a NOAEL of 1000 1984
6-15 gain, loss of ppm and & LOAEL
coordination, ncgative of 300G ppm for
tai! and toe pinch, partial matemal and
pasalysis, muscular developmental
weakness in hindfimbs, 1oxicity.
pitoerection, lscrimation,
and red penoral
encrusiation) was
observed at 3000 ppm,
decressed Tetal body
weights and increased
incidence of unossified
skeletal elements at 3000
ppm
Meihyl 1sobuty) ketone 108-10-1 Developmental toxicity - Summary Adequate developmendal toxicity studies are available in 2 speci
{HEA, 1987, TSCATS, 1992; TOXLINE, 1992).
Methyl isobutyl ketone 108-10-1 Reproductive toxicity - Summary Mo data on the reproductive toxicity of methyt isobutyl ketone
located (HEA, 1987, TSCATS, 1992; TOXLINE, 1992).
Methyl ischutyl ketone 108-10-¢ Phar kinetics - 8 Y Limited inft ion on the absorp and won of methyl
isobuty] ketone was available in animals for the oral and inhal
routes (HEA, 1937, TSCATS, 1992; TOXLINE, 1992).
REFERENCES
Abou-Donia, M B., Lapadula, D.M , Campbell, G., end T:
81 #-16 (1985)

PR “The syrergism of n-hexanc-induced neurotoxicity by methy! isobutyl ketone fotlowing subchroric {30 days) inbal. in hens Ind:

of hepatic microsomal cylochrome P-450 * Toxicology and Applied Pha

Arme¥i. G, Linan, F | and Martorano, G “Rilievi clinici ¢d ematochimici in operai esposti all'azione di un chetone superiore {MIBX) ripeluti a distanza di 5 anni " Lavore Umane 20 413-424 (1968)
CHEMTRACK Natienal Toxicology Program Resul

Report "Results, status and publication information on all NTP chemicals produced from NTP CHEMTRACK system * July (1933

E1 DuPont de Nemours "Industrial Hygiene Bulketin® — prepared by Shell Ch

| Corporation with cover letier. TSCA 8D submission 8782 1796, micrafiche nember OTS205872 Washingtﬂ!‘li DC 6PPT, s E—P—A (1981
Flkins, HB “The Chemistry of Industrial Toxicology" Second Edition. New York, NY John Wiley and Sons p 121 {1959).
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Table of Toxicity Data for HAPs {continued)

f Archives of Ocenpanonal Environmental Health 62 19-26 (1950)

Geller, V. Gavse, ¥ kaplan 11, and Hartmann, R} "Effects of acetone, methyl cthyl ketone and methy! isobutyl ketone on a match-to-sample task in the hahoan ™ Pharmacolomy Brochemistry and Behavior 11.401-406 (1979)
in man " Inter

TEA "lleafth T'Mects Assessment for Methyl tsobutyl Xetone.* US Environmentat Protection Agency (1987)
Hictm. E W ¥lagherg. M, Iregren, A . and Lof, A. "Exposurc 1o methyl isobutyl ketone Tomicokinetics and occumrence of aritative and CNS sy

e ionate da pombo ™ Archives of Science and AMedicine. 116 336-347 (1964)

d for the Acrospace Medical Research Lab y. (1971}

P

iduria nella i

Linan. I’ Coscia. G ( , Manorano. G|, and Perrell, G "L
MacEwen. ! D, Vemot 1° 1L and Haun. C C. "Effect of 90-day continuous cxposure to methyhisobutyiketone on dogs, monkeys and rats (final report} " Prep
Philtips. R D, Morgan, E.§ , Dedd, D E, Fowler, EH., Kary, CD., and O'Donoghue, 3 "A 14-week vapor inhalation toracity study of methyl isobuty! ketone ™ Fundamentol and Apphed Toxcology H34 380-188 (1987}

TOXLINE National Library of Medicine Online Database (1993)

13

TSCATS {Toxic Substances Control Act Test Submissions) Database (19%2)
Einion Carbide Corporstion “Teratologic evaluation of methyl isobutyl ketone in Fischer 344 rats and CD-{ mice fotlowing

Washinglon, DC OPPT, US EPA (1984}
US EPA (U'S Environmental Protection Agency} "Mulli-substance rule for testing of neurotoxicity; Final Rule ~ Federal Reguster 56FR40262 July 27 {1993)
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{final report) Part 1 and 2 with cover letter and abstract daled 100584 * TSCA 4d submission 40-8444671, microfiche number OTS0507469.



Tabte of Toxicity Data for HAPs (continued)

Route of Number studied/
Chemrcal Name CAS Number Study Type Species Administralion Type of Exposure Durati Exp levels oxp level Response Study Adequacy C Reference
Maleic anhvdride 102-31-6 Epidemiology Humans Inhalation Acrosol | month Not reported I male A 64 year ofd man This was an Purity = 98% Leeet at, 1991
{Casc study) developed a cough, scoeptable
rhnitis, breathl bronchiaf
and wheezing He had & provocation test
positive patch test for
MA, and he developed
an asthmatic reaction
staring  minutes afier
exposure te 0 09 mg/m’
of respirable MA dust
Maleic anhydride 108-31-6 Epidemiology Humans Inhalation Acrosol 5 minuies, | 25,45.10,20, 5-10 subjects/ Greater than slight eye This study Purity >99%; this Cheyron Chemical
(Acute toxicity) houe, and 4 and 30 ppm for eXposure group ieritation was observed at | demonsirates the study identifies a Company, [984
hours 5 minute 20 ppm ard higher; imilative properties | NOAEL of 10 ppm

cxposure, & greater than slight nose to humnans of and & LOAEL of 20

ppm for | hour irritation and pulmonary maleic anhydride ppm

exposure; 5 discomfort was observed following acute

ppm for 4 hour at 30 ppm and higher, no | exposure.

expasure effect on CNS or

piratory functi
Malcic anhydride 108-31-6 Epidemiclogy - Summary Several sludies indicated that pational exp to maleic
anhydride in the workp d ly affects respissiory organs,
skin, and eyes {ACGIH, 1986).
Malcic anhydride 108-31-6 Acule toxicify - Summary Additional acute inhalstion 1oxicity 1esting of maleic anhydride
could be required. Limited available acute toxicity duta indicale
imitative porial-of-eniry elfects
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Table of Toxicity Data fer HAPs {continued)

Type of Exp

D

Exp Tevels

Number studicd!
exposure level

Response

Study Adeq

C

Y

Reference

Maleic anhydride

108-3!1-6

Subchronic
Loxiciy

Ralts,
hamslers,
and rhesus
monhkeys

Inhalation

Aerosal

& hours/day, 5
daysfwech for
& months

1,3 orl0
mg/m' {0207,
or 2.5 ppm)

FShsex/group (rats
and hamslers)
3isexSgroup
(monkeys)

There were no lreatment
retaled deaths. There
were intermittent seduced
body weights in the mid
dose rats and reduced
body weights from day
40 to the end of the study
in mate rats. There was
no cffect on body weight
in the other species.
Nasal and ocular
iritations were observed
in alt groups; this was
considered reversible.
There were no tresiment-
related hematolagical or
clinical chemistry,
urinalysis, or pulmonary
function effects

The study appears
to be adequate in
rats and hamsters.

Portal-of-entry
eflects are
observed

Short ¢t al | 1988

Malcic anhydride

108-31-6

Subchronic
toxicity

Rats

nhalation

Aerosol

& hoursfday, §
days/week for
21-22
exposures
(=30 days}

0,0012, 0032,
and 0 0360
mg/L (12,32,
and 86 mgfm")
(0,29, 79 and
21 4 ppm}

10fsexfexpesure
group

Reduced body weights nt
032, and 0.0860 mg/l.,
numerous upper
respiratory lesions were
observed o 0.012, 0032,
and 0.0360 mg/L, snd
rumerous lung lesions
were cbserved at 0.032
and 0.08560 mg/l.

This is an
inadequate study
since a NOAEL
was nol identificd.

This study identifies
a LOAEL of 0.012
mgfL This study

portal-
of-entry effects
following short-
term exposure

Gotdenthal et al
1984a

91 ANAALANOD
g8¢6¢l 0d

94




)

1YL INIAL ANO

0d

vel |

&

394

Table of Toxicity Data for HAPs (continued)

Route of MNumber studied/
Chemical Name CAS Number Study Type Species Adminisiration  Type of Exposure Duration Exposure levels exposure bevel Response Sudy Adeq Ci Ref
Maleic anhydnide 108-31-6 Subchronic Rats Inhalation Acrosol 6 hours/day, 5 4, 00011, 1 S/sexiexp Reduced ights at { This app 1o be This study idemtifies | Ulrich et al., 1984
1oxicity daysiweek for 40033, and group 0.0033 and 0.010 mg/L. n adequale aNOAEL of 00011
6 months 0010 mg/L {0, Dase-related red-tinged subchronic toxicity | and a LOAEL of
03,08 and25 nasal discharge and study 0 0033 mg/l.
ppm) sneezing. Brain
cholinesterase was
increased at 0033 and
0.010 mg/L, hawever the
authors did not consider
this effect 10 be treatment
related. No histological
evidence of damage to
the respiratory tract was
observed
Malerc anhydride 108-11-6 Subch H Inhal Aerosol & hours/day, 5 0,00011, 15/sexfexp Nasal discharge, ocular This appears to be This study identifies | Ulrichet af., 1934
oxicity daysfweck for 00033, and Broup irritation, dyspnca, and an adequate a NOAEL of ¢ 0033
& months 0010 mg/L (0, gasping were observed st | subchsonic toxicity | and a LOAEL of
03,08 and25 0.0l0 mg/L. Brain study 0.010 mg/L.
ppm) cholinesterase was
increased at O 019 mg/l.
No histologicat evidence
of damage 1o the
respiratory tracl was
observed.
Maleic anhydride 108-31-6 Subchronic Monkey Inhal: Acrosol 6 hoursfday, 5 0, 00011, Msex/exposure Nasal and ocular This subchrenic This study identifies | Ulrich et o, 1934
1oxiciy daysfweek for 00033, and group rrilaton, snd slight toxicity study is a NOAEL of © 0033
6 months 010 mg/l (0, tyspnea with coughing nat adeq and & LOAEL of
43, 08.and 25 and sneezing were because of the 0080 mg/L
ppm} observed st 0.010 mg/L. small numbess of
No histological evidence mimals used/
of demage to the reated group
respiratory leact was
chserved
Maleic anhydride 1G8-31-6 Subchromic toxleity - Summary Subchronic inhal®ion toxicity studies in several species reporied
orimarily respiratory effects (HEEP, 1986).
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Table of Toxicity Data for HAPs {conlinued)

Type of Fxposure

{Juration

Exposure Tevels

Number studied/!
exposure level

Response

Study Adeq C Rele

Maleic anhydride

108-31-6

Chronic toxicity - Summary

No data on the chronic inhalation loxicity of mateic anhydride were

Maleic anhydnide

108-31-6

Carcinogenicity | Rats Oral

Dict

2 years

0, 11%. 32, and
190 mgfkg/day

126/sc/group

No Iated

located (HEEP, 1986, TSCATS, 1992).

ncreased incrdence of
neoplastic lesions was
noled.

q p CIIT, 1984
analysis indicates
that the doses
received ranged
from 44 10 92% of
the target doses;
some uncertainty
exists as to whether
animals received
anhydride or
whether it was
converted in the
feed to acid.

Malcic anhydnide

103-31-6

Carcinogenicity - Summary

Mo data on the irhalati inog of makeic anhydride were
located, adequate oral data were not located (HEEP, £986, TSCATS,

Malerc anhydnide

103-31-6

Meurotoxicity - Summery

1992; CHEMTRACK, 71/93).

No data on the nevrotoxicity of maleic anhydride were located
(HEEP, 1986, TSCATS, 1992).

Maleic anhydride

10R-31-6

Developmental Rats
Loxicity

Orat

Gavage

Daify on
gestation days
6-15

4, 30,99, and
140 mp/kpfday

25fexposure group

Reduced body weight
gain was obsesved in
dams &t il exposure
levels. Ne
developmental 1oxicity
was observed.

This is an adequate
study

This study identifies
a LOAEL of 3¢
mg/kg for matemal
toxicity and 8
NOAEL of 140
mg/kg for
developmental

Goldenthal c1 4,
1984b

Maleic anhydride

108-31-6

Developmental toxicity - Summary

toxicity.

An adequale developmental toxicity study using the orsd route was
available in 1 species; no developmental toxicity siudies on inhaled

1 L INAQL ANOD
(80621 Od
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maleic anhydride were avail abte (HEEP, 1986, TSCATS, 1992}
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Table of Toxicity Data for HAPs (continued)

Roule of Numbes studied/

Chemical Name CAS Number Study Type Species Admimistration  Type of Exposure Duration Exposure levels expasure evel Response Study Adeq C Reference

Reproducuive Rats Oral Gavage Daily during 0. 20, 55, and 10-20sex/ 65 and LD0% moniality in | This is an adequate This study Monsanto Co ,
an 80-day 150 mg/kg/day cxposure group’ males and females, 2-generation study, | identified a NOAEL | 1984
premating generation pectively, red porting of 55 mg/kgand a
period, body weight gain, and reproductive LOAEL of 150
maling. renal cortical necrosis toxicily at dose meg/kg for parentai
gestation, and was observed at the high- | levels preducing and reproduct
lactation for 2- dose level. Pup growth parcnlal toxicity toxicity
generalions. was decreased ol 150
me/kg. The high
mortality was the result
of gavage emrors

Mafeic anhydride 108-31-6
1oxicity

+

Malcic anhydride 198-31-6 Reproduciive toxicity - Summary An adeq 2-g on reproducti icity study using the orat

route was available in | specics; no reproductive toxicity studies on
inhaled maleic anhydride were available {HEEP, 1935, TSCATS,
1992)

Maleic anhydride Pharmacokinetics - Summary Limited data on the absorption and distribution of orally
adminmistered maleic anhydride were available in dogs {HEEP, 1986,

TSCATS, £992}

REFERENCES
ACGIH (American Conf of Gover | Imdustrial Hygieni "I of the threshold limit values and biological exposure indices.” Cincinnati, OH p 353 (1986)

CHEMTRACK National Toxicology Program Resulls Report "Results, status and publication infi ior on all NTP chemicals produced from NTP CHEMTRACK system ™ July (1993).

Chevron Chemical Company, Inc *Sensory threshold studies on maleic anhydnde * TSCA 8D submission 878214794, microfiche number OTS0206657 Washingion, DC OPPY, US EPA (1984).
hydride. Volume [ Narrative " TSCA FY1 submission FYI-1283-0277, microfice number OTS0000277-0. Washington, DC: OPPT, US EPA (1983)

CIIT Chemical Industry Innstitute of Toxicology *Chronic dietary administration of maieic
Goldenthat, E 1, Jessup, D C_, Geil, R G., snd Leong. B.K.} "Four-week inhalation study in rats {IRD-77-108). with cover memo ™ TSCA 8D subnussion 878214771, microfiche numbes OTS0206655 Washington, DC: OPPT, US EPA (1984a).

Goldenthal, E 1, Jessup, [ C , and Rodwell, D E. "Teratology study w rais (IRD-77-1 10} with cover meme ™ TSCA $D submission 878214774, microfiche number OTS0206655. Washingten, DC OPPT, US EPA (1984b)}

HEEP "Health and Environmentsl Effects Profile for Maleic Anhydride * US Environmentazl Prolection Agency (1986)

Lee, HS , Wang ¥ T, Cheong, T FI, Tan, K.T, Chee. B E | and Narendran, K. "Occupational asthma due 1o maleic anbydride ™ Bratish Jowrnal aof Indusseial Medicme 48 283-285{1991)

Maonsanto Company “Three-p reproduction study in rats {modified to a two-generation study} volume 1 of 3 = TSCA B> submission 878214777 microfiche number (YTS0206655. Washinglon. DC OPPT, US EPA (1984)
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I'able of Toxicity Data for 11APs {continued}

Short R 1), Johannsen, F R . and Ulrich, C12 "A &-month multispecics inhalation study with maleic anhydride ™ Fuadamental and Appited Toxtcology 10 S17-524 (1988)

150 ATS { Toxic Suhstances Control Act Test Submissions) Database (1992)

Ulnch. C ¥, Blaie, M . Rop, I} A, and Arceo. R 1 "Six-month multispecies mhalation tovieity study (IRD-77- 11} wuh cover nemao ™ TSCA 8D submission 878214772, microfiche number OTSO206655 Washington, DC OPPT, US EPA (1984)
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Roule of

Table of Toxicity Data for HAPs {centinued)

Number studied/
Chemical Name CAS Number Swdy Type Species Administratio Type of Exp Durati Exp levels exposure fevel Response Study Adeq C Reference
n
Chlorohenzene 108-90-7 Epidemiclogy - Summary One study reported f inh pationally exposed
1o chlorobenzene, bowever, this study did not report exposuse levels
(Rozenbaom ct al., [947).
Chilorobenzene 108-90-7 Acute toxicity Mice and Inhalation Vapor 2 hours Nol reported Not reporied LCy, in guinca pig was Incomplete report Insuficient Lecce-Radu, 1959
guinca 50 mg/m’ of dala. information was (English translation
pigs LCy 1 mice was 20,000 provided regarding nol svailablc, s
mgfm* nurnber of animals cited in Willhite
tested and exposure 1990)
levels.
Chiorobenzene 108-90-7 Acute toxicity Rats and Inhalation Vapor 30 minutes Q, 2990, 5850, Sisexfexposure Slight eye and nasal This study Purity was not UBTL, 199t
guinca and 7910 ppm level irritation at 2990 ppm, demonsirates reported; this study
pigs narcolic ¢ffects 2t 5850 neurotoxicity identifics a NOAEL
and 7970 ppm, no following acwie of 2990 ppm and a
mortality exposure, LOAEL of 5850
pem for rats and
ginca pigs
Chiorobenzene t08-90-7 Acute toxicity - Summary Adequaie acute inhalation toxicity dala sre not available for
hlorob One study indi ap ial for mcole
neurctoxicity (TSCATS, 1992).
Chlorcbenzene 108-50-7 Subchronic Rats, Inhalation Vapor 7 hoursfday, § 475 or 1000 Not reporied At low exposure, liver, Tests were Hurd copy of Deichmann, 1981
{oxicity rabbls, days/week for ppm kidney, and hung lesions conducted for an original study was
and gumnca 44 days were observed in guinea inadequate not available for
pigs pigs. These signs were duration at only review.
observed in all species at two exposure
the high exposure level. fevels. Itis not
known how many
test animals were
L ] used.
o 7
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Table of Toxicity Data for 11APs {continued)

Route of Number studied/
Chemical Name CAS Number Study Type Admirnistralio Type of Fyposure Daration Lxposure levels exposure level Response Study Adequacy Comments Reference
fa
Chlorohenzene 138-90-7 Subchronic Mice Inhalation Vapor T hoursiday, 7 01 med. (22 S males and § Ap and i d [nadeg This FfTects were similar Zub, 1978
toxicity daysiweek for ppm) fernatesfexposure movement were noted iR study examined o those of benzene
3 maonths group treated antmals, bul no limited endpoints
othes changes in and only onc fest
behavior. Leukopenia exposure level was
and lymphocytosis were used
noted
Chlorobenzene 108-90-7 Subchronic Mice Inhafation Yapor 7 hoursiday ., 7 Oand 2 § mg/d. S males and 5 Halfl of the animals died Inadequate This Al twice this Zub, 1978
toxIcity daysfweck for ] {0 and 543 females/exposure after dosing. Loss of study incd ion, all
3 weeks ppm) group appetite, gencral limited endpoints animals died.
emaciation, neutropenia, and only one test
=nd marked I level was
were observed. There used.
was & slatistically
significant drop in WBC
ard an indication that
there was damage to the
bone marrow.
Chlorobenzene 108-90-7 Subchronic Rats Inhalation Vapor 7 hours/day, § 0.73, or 248 32 males/group Microscopic Tesions in The study is Purity = 9% Ditley, 1977
toxiciy daysfweek for ppm sdrenal cortex, kidney, limited by use of chlorobenzene; this
24 weeks liver congestion, and only 2 exposure study identifies a
decreased SGOT at 73 levels and LOAEL ¢f 73 ppm
and 248 ppm. treatment of males
only
Chlorobenzene 1 08-%0-7 Subct Rabb nhat Vapor 7 hours/day. § 0.73, 01 248 32 males/group Decreased LOH and The study is Purity = 99% Dilley, 1977
toxicity daysiweck for ppm liver congestion at 73 Itmited by use of chlorobenzene, this
24 weeks and 248 ppm only 2 exposure study identifics a
levels and LOAEL of 73 ppm
treatment of mates
only.
Chlorobenzene 108-90-7 Subchronic toxicity - Summary Adeq behronic inhalation date sre not avaitable
Studies available suggest a potential for liver and kidney effects
(ATSDR, 1990; SRC, 1990).
Chlorobenzene 108-90-7 Chronic toxicity - Summary Mo data on the ¢h inhajati icity chlorob were

located {(ATSDR, 1990, SRC, 1990; TSCATS, 1992).
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Roule of

Table of Toxicity Data for HAPs {continued)

Number studicd!
Chemical Name CAS Number Study Type Specics Admnistratio Type of Exposure Duration Exposure levels exposure level Response Study Adequacy C Reference
n
Chiorobenzene 108-90-7 Carcinogenicity | Rats Oral Gavage 5 daysfweek 0, 60, or 120 SGfsex Smail increase in Adequate oral Considered NTP, 1985
for 103 weeks me/ke neoplastic nodules in study equivocal evidence
mate rats of the high of carcinogenicity
dose group.
Chiorobenzene 108-90-7 Carcinogenicity | Mice Oral Gavage 5 daysiweek 0, 60, or 120 50/sex Mo i d incid Adeq oral Considered non- NTP, 19835
for 103 weeks mgfkg of tumors. study. carcinogenic in
(females), or 0, mice
30, or 60 mgfkg
{males)
Chiorobenzeme 108-90-7 Carcinogenicity - Summary No data on the inhalati inogenicity of chlorob were
located (TSCATS, 1992). Adequate oral dsa indicate equivocal
evidence of carcinogenicity (NTP, 1985).
Chlorobenzene 108-90-7 Meurotoxicity Rats Inhalation Vapor 14 hours/day. 0, 1500, 2000, | 2fmalesigroup 1n 21l but the group This is an This study was part | Pryor and Reben,
T daysfweck or 3000 ppm exposed to 1500 insdequate since of & study of & large 1993
for | weeks for 2 hours, 0, followed by 500 ppm, the concentration group of solvenis
500, 1500, or there was a clear weas reduced during | thet indicated that
2000 ppm for impairment of auditory the study lo many solvens
the remaining 5 sensitivity which was mitigse overl produce otoloxic
hours and after more noticeshie at 16 ici effects.
the 5th day; 0. kHz than 8 kHz
500, 1000, or
1500 ppm on
the 61h day, and
0, 500, 1000, or
250 ppm on the
‘Mh day, rcs-
pectively. (The
conceniration
was reduced
hecause of
overt toxicity }
Chlorohenzene 108-90-7 Neuroloxbeity - Summary Ootoxic effects in rats indicate the p ial for chlorob to be

a nevrotoxic agent

o




Table of Toxicity Data for HAPs {continued)

Rouie of Number studwed/
Chemical Name CAS Number Study Type Species Admrmistratic Type ol Fxposure Duration Exposure levels cxposure level Response Swudy Adequacy C Reference
n
Chlorohenzenc 108-30-7 Deveiopmental Rats Inhalation Vapor 6 hourstday 0,75, 210, or 12-33/exposure Decreased maternat body | This is an adequate | Purity 99 9% The Johr cLal | 1984;
toncity on geslahion 590 ppm group weight gain {only for study, reporting LOAEL fer Dow Chemical Co .
days 6-15 days 6-8), and i d develop i I znd 1982
absolute and relative toxicily at an developmental
liver weaghts al 590 exposure leve! toxicity was 590
ppm, i @ incid producing minimat | ppm and the
of skelctal ab il | ¥ NOAEL for both
{delayed ossification, effects was 210
bilobed centra, and ppm.
cervical spurs) al 590
ppm
Chlorohenrene 108-%0-7 Devetop | Rabb nhal Vapor & hours/day 4,75, 210, 0r 30/exposure group Matemnal foxicity in the This is an adequate | Purity 99.9%; this John et al., 1984,
toxicity on geslation 590 ppm form of increased siydy, reporting study identifics a Dow Chemical Co |
days 6-18 absolute and relative developmental LOAEL of 590 ppm | 1982
liver weight at 210 ppm; 1oxicity at for maternal snd
i d plion rale levels developmental
and aumber of producing maternal | toxicity A number
malformed feluses at 590 | toxicity of malformations
ppm were observed in
other concentration
groups, bul there
was ne
concentration-
relsted trends
Chlombenzene 108-90-7 Developmentat Rabbits Inhalation Vapor 6 hours/day 0,.10,30, 75, or 29-12/exposure Maternal toxicity in the This is an adequate | There was sn Johnetal, 1934,
toxicity on geslation 593 ppm group form of increased liver study, reporting increase in exira Dow Chemical Co .
days 6-18 weight at 590 ppm, and developmental ribs ot the lowesl 1982
there was a significant toxicity at concentration that
3 in plion in levels was not considered
this group producing | | biclogically
toxicity. significant.
Chlorobenzene 108-90-7 Develop 1 toxicity - § ¥ Adequate developmental toxicity dats were available in 2 species
{ATSDR, 1990; TSCATS, 1992); thercfore, no additional
deved mital loxicity data are needed.
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— Table of Toxicity Data for HAPs (continued)
Roule of Number sindied/
Chemical Name CAS Number Study Type Species Admnistratio Type of Exposure Duration Exposure levels exposure level Response Study Adequacy C Reference
"
Chlorobenzene 108-90-7 Reproductive Rats Inhatanion Vapor & hours/day, 7 0. 50, {50, or 30/sex/group! Parental toxicity This is an adequate | This study Mair et al , 1987
toxicity daysfweek for 450 ppm generation thepatocetular 2-generation identificd a NOAEL
2 gencrations hypertrophy, renal reproductive of 50 ppm and a
degeneralion, and toxicity study LOAEL of 150 ppm
testicular degeneration of for Jiver and kidney
the germinaé epithelivm) effects; however,
& |50 and 450 ppm; the authors
other thar affect on the considered the
testis, no reproductive observed effects on
paramelers were the Jiver to be
affected equivocal
Chiorobenzene 108-90-7 Reproductive toxicity - Summary An sd 2-p i productive loxicity study was availsble
in rats (ATSDR, [990; TSCATS, 1992).
Chlorobenzene 108-90-7 Phar 11 -8 ¥ Infi on absorp bolism, and of
hiorob was available in h and rats for the oral and
inhalation rountes of {ATSDR, 1990).
REFERENCES
ATSDR {Agency for Toxic Substances and Discase Registry} "Toxicological Profile on Chlerabenzene * {1990).
Deich w8 "Hal d cyclic hydrocasb

Dilley. 3 V . "Toxic eval

of inhaled chiorob

"in Potty’s Industrial Hygiene and Toxicology. Third revised edition. Yol 28, Clayton, G D, ard Clayion, F E., editors. New York: John Wiley and Sons, pp. 3603-3611 (1981)
{monachlerob } {Tinzl report} " PB 276 623 Prepared for NIOSH {1977).
Dow Chemical Company "M hlorob - Inhalati

logy study in rats and rabbits * TSCA BD submission 87-8211237, microfiche number OTS0206148 Washinglon, DC OPPT, US EPA (1982).
John, A . Hayes, W C, Hankey. TR, Jr, Johnson, K.A_, Gushow, T.5., and Rao, K 5 "Inhalation teralology study on monochlorobenzene in tals and rabbils.* Toricology and Applied Pharmacology 76.365-373 (1984).
Lzcca-Radu, R "Modifications of blood carbonic anhyd and leucocytic indopheno? oxidase in chronic benzene and hi
Nair, R 5, Barter, } A, Schroeder. B E., Knezevich, A . and Stack, CR "A v

h

ication * fgrena. 3 231-240 {1959}
production study with monochlorok

b "SR1I

vapor in rats.” Fundamental and Applied Toxicofogy. 3 678-686 {1987).
NTP (National Toxicology Program). "NTP technical report on the loxicology and carcinogencsis studies of chlorobenzene in F144/N rals and PN6C3FT mice (Eavage studics) " PR86- 149714 NTP TR 261 [I‘?!Sj.
Pryor. G T . and Rebert. {” S "MNeurotoxicity of inhaled | Final Report LSU-1644; Prepared under conlract No 271-90-7202 (1993)
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Table of Towcily Daia for HAPs (continued)
Rorenbaum, N Hlock, R S . Kremneva, S N, Ginzburg, S 1. | and Porhatiskn, | ¥V "Use of chlorabensenc as a solvent from the standpoint of industrial hygiene.” Gegrena + Samiraria 12 21-24 {1947}

SRC {Syracuse Rescarch Corporation) "Interaction Profile on Chlorobenzene * SRC TR 90061 (1090
ISCATS (Foxic Substances Control Act Test Submissions) Database {1992}

UBTL Inc “Inniai submission A LHah bi di
1991}

7 test lab ¥ report on MIOSH sponsored inhatation study (or IDFI. »afues (final repont) with cover letier dated 102291 " TSCA #ECP submission 88-920400 1 56, microfiche number OTS0534605 Washington, DC: OPPT, US EPA Icirca

Fab, M "Reactivity of the while biood cell system 1o toxic aclion benzene and its derivalives " Acta rofogrea Cracoviensta 217163-174 (1978)
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Table of Toxicity Data for HAPs (continued)

Route of Number studied’
Chermical Mame CAS Number Study Type Sp Administraton  Type of Exp D Exp levels exposure level Response Study Adequacy Ci Reference
Phenol 108-95-2 Epidemiology Humans Inhatation and | Not reporied Imermittem Not reported 1 male Muscle pain and Inadequaie. Thisisneta Merliss, 1972
{Case report) dermal exposure for weakness that may corrofled
an unspecified represent a neurological neproADXicity study.
tength of time effect
Phenol 108-95-2 Epidemiology - Summary Adequase epidemiology dats for inhaled phenol were not located in
the avaslable litersture (ATSDR, 1989; TSCATS, 1992).
Phenot 108-95-2 Acule loxicity/ Mice Inhatatior Vapor 5 rephicate approximately appoximately Phenol did not produce Inadequate. The
Immunatoxicity challenges of 5.6 ppm 30/group for the significant changes in exposure level was
single 3-hour streptococcus mortality from oo Jow and the
exposures infectivity study P d chalteng: P 1ime was
and 18/group for There were no significant | oo short 1o be an
the pulmonary effects on baciericidal adequate study of
baciericidal activity imarunctoxicity
aclivity assay.
Phenol 108-95-2 Acuie foxicity Rats inhalation Nol reported 24 hours/day 0 ané 26 ppm Males and femates; | Increased activity, motor Inadequake. Effects were Dalin and
for 15 days number/group rot disorders, involuntary Number of test observed after 3 Kristoffersson,
reporied muscle twitching., imals was not dzys of exposure. [974
especially in the neck reporied and an
region, during trestment; | insuflicient number
and increased plasma of exposuze levels
potassium and was used.
magnesium Jevels.
Phenol 108-95-2 Acule Loxicity Mice Inhalation Not reported 4 exposure Not reported Males, numbes/ 0.1 RD,, (50% decrease Inadequate The suthors De Cenumizer ol |
level group nol reported in respiTiory rate) was Number of test estimated that 17 1981
{concenirabon 17 ppm and irritation of snimals and range ppm would be an
nol reported) the upper respisatory of exposure levels uncomiortable
for 5 minutes tract was observed. is unknown concentration for
humans
108-95-2 Acute toxicity - Summary Adcry acule irvhalath data were not Socated For phenol
D (ATSDR, 1989, TSCATS, 1992).
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Table of Toxicily Data for HAPs {continued}

Route of Number studied/
Chemical Name CAS Number Study Type Specees Admnistration Type ol Lxposure Duration Exposure fevels exposure level Response Siudy Adeq Ci Refercnice
Phenal 168-95-2 Subchronic Rats Inhalation Vapor 7 hoursfday, 5 26 ppm 15/group, sex nol No effects noted on Inadequaie Mo 26 ppm represents a | Deichmann el al |
toxicity daysiweck for reported survival, clinical signs, controls were used, free standing 1944
74 days nor gross or sex of test animals MNOAEL.
histepathology 15 not known, and
an insufficient
number of test
cancentrations was
used.
Phenol 103-95-2 Subch Rabb Tnhal Vapor 7 hours/day, § 26 ppm &/group, sex nol Pul ¥ cong inadeg Ne Only frank effects Deichmann ¢t al ,
toxicity daysfweck for reported and hyperplasi Is were used, | were reported 1944
RE days myocardial degeneration, | sex of test animals
centrolobulas ts not known, and
degencration of the liver, an insulTicient
and edema of the liver number of test
concentrations was
used
Phenol 108.95-2 Subchronic Guinca Inhalation Vapor T hours/day, § 26 ppm 1¢group; sex not 5 animals dicd after 20 Inadequate. No Only frank effects Deichmann ¢t al |
toxicity pigs days/week for reporied exposures; iver and heart | controfs were used, | were reported. 1944
74 days necrosis, preumonia, sex of test animals
renal coriical injury, xnd is mot known, and
hind {imb paralysis were an insufficient
noted. number of test
conceniralions was
used
Phenaol $08-95-2 Subchronic Rats, mice, | Enhalation Vapor Conlinuous 0and 5 ppm 50 rats, 100 mice, No effects on survival, Inadequate. Only There were some Sandage, 1961
toxicity and exposure for and 10 monkeys; hematology, or one tesl very manimal
monkeys 90 days all males pathology were noted in concentration was histopathclogscal
any species. used. changes in the lungs
of mice, but the
authors did not
consider them
meaningful.
Phenol 108-95-2 Subchronic Not Inhalat:on Not reported Not reported Not reported ot reporied Results are not yet Adeguacy cannol This study is US EPA, 1992
toxicity reported avzilable be & ined 1y in
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Route of

Table of Toxicity Data for HAPs (continued)

Number studied’

Reference

Chemical Name CAS Number Study Type Specics Adrnunistration Type of Fxposure Duration Exposure levels cxposure level Response Study Adequacy C
Phenol 108-95-2 Subchronie toxicity - Summary Adeq hchronic inhal toxicity data were not located for
phenol {ATSDR, 1989; TSCATS, 1992). Subchronic toxicity testing
is currently being required under NPRM (US EPA, 1993)
Phenol 108-95-2 Chronic toxicity - Summary Chsonic inhalation toxicity data were not located for phenot
(ATSDR, 1989; TSCATS, 1992).
Phenol 108-95-2 Carcinogenicity | Rats Oral Drinking water 105 weeks 0, 2500, or 5000 | S0/scxfday Equivocal evidence of Inadequate b Ad p NCL. 1930
ppm carcinogenicity. Althe 1he conlrod groups effect was not
low dose, but not the had an unusuaally found.
high dose, there was an high spontasicous
increased incidence of tumor incidence.
leukemia, lymphoma,
and pheochromocytomas
in the adrenals of male
rats.
Phenol 108-95-2 Carcinogenicity | Mice Oral Drinking waler 105 weeks G, 2500, or 5000 § SOvsex/day Increased wierine Inadequate since it Mo turnors could be NCIL, 1980
ppm endometrial stromad was concluded that | clearly associated
polyps relative to atoxic dose was with phenol
matched controls were nod cblained.
observed in high-dose
females (5/48}, bat this
did not exceed those
observed in histerical
controls {frequency not
reporied)
Phenot 108-95-2 Carcinogenicity - Summary Carcinogenicity data for inhafed phenol were not located; adequate
oral data were not found (ATSDR, 1939, TSCATS. 1991}, phenol

has been nominated for study by NTP, roule not specified
{CHEMTRACK, 7/93).
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Table of Toxicity Data for HAPs (continucd)

Route of Number studied/
Chemical Name CAS Number Study Type Species Adminisiralion Type of Exposure Duralion Feposure levels exposure fevel Response Study Adequacy Comments Reference
Phenol 10R-95.2 Neuroloxicity Rats Inhalation Net reported 24 hoursiday 0 and 26 ppm Males and females Increased activity and Inadequate Fllects first Dalin and
for 15 days lested number not nvoluntary musche InsulTicient observed after 3 Kristoffersson,
reporied twitching, especially in dpoints were days 1974
the neck region, during examined, number
treatment. of animats is
unknown, and
insufficient
exposure levels
were lesied.
Phenol 108-95-2 Neurotoxicity Guinea Inhalation Vapor 7 hoursiday, 5 26 ppm 1 27group; sex not 5 animals died afler 20 Inadequaie  No The study was Deichmann ct al,
pigs daysfweek for repored exposures  Hind limb conirods were used, | terminated afiee 29 1944
74 days paralysis was noted sex of test animal P b
is not known, and of poor condition of
an insufficient the animals.
niumber of 1est
concentrations
used
Phenol 108-95-2 Neuroloxicity Rats Oral Gavage 1 exposure 207 mefkg Maies, number nol | Twitching around the Inadequate. This study was Liso and Ochme,
reporied cyes and ear muscles Number of test primarily designed 1921
immedintely after snimals is 10 assess the tissue
P foliowed by k ,only one | distribution of
convulsions and coma. exposure level was phenol.
Violent clonic spasms of | tested, and
the whole body persisted | insufficient
for 15 1o 30 minules endpainis were
examined
Phenol 108.95-2 Neurotoxicity- Not Inhalation Mot reported ot reported Not reporied Not reported Results are not yel Adeguacy cannot These studics are US EPA, 1993
acuic and reported reporied. be derermined cusremly in
subchronic progress.

Phenol 103-95-2 Newrotoxicity - Summnry Adequate neuratoxicity data were not located For phenok (ATSDR,
£989; TSCATS, 1992). Acute and subchronic inhalation
newroioxicity testing is curreatly being required under NPRM (US
EPA, {993}
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Table of Toxicity Data for HAPs {continued}
Route of MNumber studied!
Chemical Name CAS Number Study Type Species Administration  Type of Exposure Duration Exposure levels exposure level Response Study Adeq O Reference
Phenol 108-95.2 Developmental Rats Oral Gavage Geslation days | 0, 340, 60, and 20 to 22 pregnam No statisticaily Adequate. The NOAEL for Jones-Price et al |
toxicty 6-15 120 mg/kp/day females/group stgnificanl signs of maternal toxicity 1983a
maternal toxicity were was 120 mg/kg/day
observed There was an For determining the
increased proportion of NOAEL and
litters with resorption LOAEL for
sites in the 30 and 6% developmental
mg/kg/day groups, bn toacity, it may be
not in the 120 mg/kg/duy necessary 1o review
group. A dose-related the raw data from
decrease in mean live this study in order
felal body weight was to determine the
statistically significant at significance of the
120 me/kpiday effects on
resosplion. Ata
minimum, the
LOAEL is £20
me/kgiday snd the
NOAEL is 60
mg/kg/day.
However, upon
further review of
the resorplion data,
e LOAEL may be
30 mg/kg/day, the
Towest bevel tested.
Phenot 103-95-2 Developmental Mice Orat Gavage Gestation days | 0, 70, 140, and 510 27 pregnant Dose-retaied decreased Adequmte. Appraprise Jones-Price et al,
toxicity 6-15 280 mg/kp/day females/group | weight gain and endpoints were [933b
fetal growth retardation evalumed.
and an apparcnt, though
not statisticadly
significant, dose-related
increase in cleft palate
were obscrved
Phenol 108-95-2 Developmental | Not Oral Gavage Molreporied | Mot reponied Not reported Resultsmre notyet —— | “Adequacy cannot | This study is US EPA, 199
loxicity reported reported be determined. currerily in
_progress.
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Table of Toxicity Dala for HAPs {continucd}

Route of Number studied!
Chemical Name CAS Number Study Type Species Adminisiraton lype of I'xposure Duration Exposure tevels exposure level Responsc Study Adequacy Commenls Relerence
lhenol 108-95-2 Devetopmental toxicity - Summary Ne inhalation developmental toxicity studics on phenol were
located Adeq oral develop I toxicaty studies in 2 species
wene located {ATSDR, 1989, TSCATS, 1992} Developrnental
neurcloxicity lesting is currently being required under NPRM (US
EPA, 1993).
Phenal 108-95-2 Multi- Rats Oral 1¥rimking water 2.5 100, 500, or Mot reporied No effects were nated in Inadequate. The The suthors Heller and Pursel!,
generation generations 1000 ppms (5 any generation untll number of lest sitributed some of 1938
reproduct ive gencralions); 10,006 ppm where animals was nol the observed effects
toxicity 3000 or 5000 reproduction was reported and tesi on the animals not
ppm (3 "retarded” There wasno | doses did not lead drinking the water.
generations), reproduction at 12,600 1o cffects
000 or 8600 ppm.
ppm {2
pencrations)
Phenol 108-95-2 Reproductive Mol Inhalauon Nol reported Naot reported Mol reporied Nol reported Resulis are not yet Adequacy cannot This study is US EPA, 1993
toxicity reported teported be d ined. Iy
progress.
Phenol 108-95-2 Reproductive foxicity - Summary Mo inhalation reproductive texicity studies on phencl were located.
Adequaic orsl studies were not located {ATSDR, 1989, TSCATS,
1992). Reproductive loxicity testing is currently being required
under NPRM {US EPA, 1953}
Phencl 108-95-2 Pharmacokinetics - Summary Information on absorption, metabolism, snd ehimination of inhaled
phenol is gvailable for h and Is (ATSDR, 1989, HEEP,
1937)
REFERENCES
ATSDR (Agency for Toxic Substances and Discase Registry} “Toxicological Profile on Phenol " (1989)
CHEMTRACK National Toxicology Program Results Report "Results, stalus and publication infc ion on all NTP chemicals produced from NTP CHEMTRACK system.” July (1993}
2ahin, N.M and Kristoffersson, R "Physiol t elfects of a sublethal ation of inhaled phenol on the rat” Anr Zoof Fenmicr 11 193199 {1974).
De Ceaurriz, 1 C . Micillino, ] C., Bonnet, P, and Guenier, ! P. "Sensory irritalion caused by vanous industrial airb h Is." Toxicology Letters 9:137-143 (1981).
13cichmann, W B_, Kitzmiller, K. ¥ . and Witherup, B S "Phenot studies V1. Chronic phenol poisoning, with special reference to Lhe effects upon experi | animals of the inhal ati
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Table of Toxicity Data for HAPs {continued}

Heller, ¥ G, and Pursell, L. "Phenol -contaminaied walers and their physiological action.” Journal of Pharmacology and Experimental Therapy 63 95-107 (1918)

Jones-Price, C . Ledoux, T.A , Reet, J.R., Fisher, P W, Langhofl-Paschke, L, Marr, M C., and Kimmel. C A “Teratologic evaluahon of phenol {CAS No. 108-35-2} in CD rals Research Triangle Park, NC Rescarch Triangle Institule NTIS PB83247726 (1983a).

lones-Price, C.. Ledoux, T A, Reel, 1 R, LanghofT-Paschke, L . Marr, M C, and Kimmel, C.A “Teratologic evaluaiion of phena! (CAS No. 108-95-2) m CD-1 mice Laboralory study, September |8, 1980 to January 12, 1981 Rescarch Triangle Park, NC: Rescarch Triangie Institute NT13
PBBS104461 {1983b}

Liac, T F, and Ochme, F'W "Tissue distribution and plasma proiein binding of {"C| phenol in rats Toxicology and Applied Pharmacology 57 220-225 (1981)

Mertiss. R R "Phenol marasmus * Occupational Medicine. 14 55-56 {1972)

MNCI, National Cancer Instituie “Bioassay of phenol for possible carcinogenicity.” Technical Report Serics No 203 (1980)

. Wright-P Air Force Base, OH U S. Air Force systems command, Acronsutical

e to toxic material. &, Effects on amimals of 9)-day exposure lo phenal, CC), and a mixture of indale, skatole, H;S and methyl ap

Sandage, C "Tolerance criteria for i inhalation
Swstems Division, ASD technical report 51-519 {1961}

TSCATS (Toxic Substances Control Aci Test Submissions} Dratabase (1992)
US EPA. "Acelophencne, phenol, N,N-dimethylaniline, cthyt acetate, and 2,6-dimethylphenol, Proposed 1est rule, notice of opporunity Lo nitiate ncgetiahons for TSCA Section 4 lesting consent agreemenls * Federal Register 58(223) 61654-61671 November 22 ([993)
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Chemscal Name

Dicthanolamine

CAS Number

111-42-2

Stody Type

Species

Route of
Admmistration

Table of Toxicity Data for HAPs {continued)

Type of I'xposure

[uration

EExposure levels

Number studied’
exposure level

Response

Study Adequacy

Comments

Reference

Thethanolamine

111-42-2

Acule toxicity

Epidemiology - Summary

Rats

Inhalalion

Mo epidemictogy data on dicthanolamine were located (Clement,
19914, TSCATS, 1992, TOXLINE, 6/93).

Dicthanolamine

111422

Acute toxiclty

- Swmmary

Vapor or acrosol

Tuther

provided)

Short-term {no

information

200 ppm vapor
or

1400 ppm
acrosol

Mot reported

Respiratory dilficultres
and some deaths
occurmed (no further

1nadequate.
Exposure levels,
number of test

P -

duration
identification of
no-cffect-level
were not reported

Thes is ant abstract

Hartung et al , 1970

Dicthanolamine

£11-42-2

Ad acute int

P 1

dataon

were nol

Drethanolamine

11422

Range-finding
test

Subchironic

Rats

Inhalalion

ot d

C

days

exposure for 9

00125 ppm

Mot reported

Tncreased liver weight,
clevated SGOT,
increased kidney weight,
and elevated BUN were
noted

[nadequaic
Protocol

to assessing the
study is not
reported (For
exmmple, number
of test animats,
other exposure
levels, il any)

information critical

located (Clement, 1993a, TSCATS, 1992, TOXLINE, 653}

This is an ahstract.

Hartung et al., 1970

toxicity

Inhalation

Not reported

13 weeks

A "workday
schedule” for

Gor & ppm

Naot reporied

Effects included
depression of growth
rate, mncreased lung and
kidney weights, and
some deaths among male
rats.

Inadequaic
Protocol
informalion criticsd

example, rumber
of lest animals,
ather exposure

Jevels, if any).

This is an abstract.

Hartung el al . 1970
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Table of Toxicity Data for HAPs {continued)

Route of Number studied/
Chesnical Name CAS Number Study Type Sp Admi: i Type of Exp D Exp levels cxposure level Response Study Adequacy Comments Reference
Diethanolamine b1-42-2 Subchronic Rats, Inhalation Vapor & hours/day, 5 0 or 0.5 ppm 10 rats, 6 guinea Mo signs of toxicity were | This study is The concentration Eastman Kedak
loxicity guinca daysiweek for pigs, 3 dogs/ noted. Histopathological | inadeq b 1est was likely the Company, 1939
pigs. and 9 weeks cxposure group, all | examination of a wide duration of ghest vapor
dogs males varicty of tlissues exposure was less concentration
including sections of the than 90 days cblanable. Purity
gerebrum, cerebellum, 99%; most
snd eye showed no enidpoints were
lesions. evaluated.
Diethanotamine 111-42-2 Subchrenic Rats, Inhalation Vapor Continuously B or 026 ppm 10 rats, S guinea No toxicity was cbserved | This study is The concentration Esstman Kodak
Loxicity guincs for 90 days pigs, 2 dogs/sex/ in guinca pigs or dogs; inadequale since test was likely the Company, 1939
pigs, and exposure group, all | equivocal histological high aeroso! highest vapor
dogs males evidence of slight Jung €Xposure may concentration
effects in rats. occur oblainable Purity
wis not reporied;
most endpeints
were evaluaied
Diethanolamine 1E1-42-2 Subchronic foxicity - Summary Additional lesting could be ired on subchronic inhalats
toxicity of inhaled diethanolamine. Oral subchroni icity testing
has been compieted by NTP (CHEMTRACK, 7/93).
Dicthanolamine E11-42-2 Chronic toxicity - Summary Mo data on the chronic inhaation 1oxicity of dicthanolumine were
Socated {Clement, 1991a; TSCATS, (992, TOXLINE, 3/93).
Dicthanofamine 111-42-2 Skin painting Not Topical Nol reported Not reported Mol reported Mot reported Results are nod available This test is in The histopsihology NTP, no dae
assay reporied yel PrOgress p : portion of the study
is under review.
Dicthanolamine 11422 Carcinogenicity - Summary No data on the of diethanolemine were | d

(Clement, 1991a, TSC:TS 1992, CHEMTRACK, 7/93}). Studies
by the oral (dictary) and dermad routes have been imitised by NTP;

the subchronic study is complete (NTP Report #20}.
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Table of Toxicily Data for 1IAPs (continued)

Route of
Chemical Name CAS Number Study Type i Administrati

Number studicd!
n Type of Exposure Duration I'xposure levels expasure leve!
icthanolamine t11-42-2

Response Study Adequacy C
Meuroloxicity

Cral

Refercnce
Dnnking watcer

131 weeks 0,016,032 1sex/exposure

Demyeltnation of brain
063125125, fevel

and spinal cord at 2 5 and
50 mp'mL

This was a Punty was not Battelle Columbus
subchronic loxicity | reported, Lhis study Lab. 1989
and 5 0 mg/mL

study showing identified a NOAEL
[doses were 28- neurotoxic effects of125anda
288 mp/kg for LOAELef 2 5 for
males and 15-

neuroloxicity
240 ma/kg for
females)

Dhethanctamine 111-42-2

MNeurotoxicity - Summary

Available evidence for dicthanolamine suggests a potential for

neurotoxicity {TSCATS, 1992) However, the available study was
not designed specifically to d i icity; thus, more
neuroloxicity studies could be required for diethanolamine
Dicthanolamine t11-42-2 Chemoltf Mice Oral Gavage Daily on 0 and 450 50 mated No matemal toxicity, This is an adequate | The Chemofff NIOSH, 1987
Kavlock post- gestation days | mp/kg/day femalesi/group despite exp to the ing tesl, but Kavlock
natal mouse 6-15 predicted LD,,. is not sdeq to preliminary screen
screeing test Developmental 1oxicity evaluate score was [9, which
occurred {d d Jevelop I P high
neonalal survival, 1oxicity since priority for iesting
p=0 001, i d mal formati in a conventicnal
gestation length, p<D@1) | were not studied developmental
and neonatal weight gain. toxicity test. Thisis
p<0.001} an accepiable
screening lest;
compound identity
was confirmed by
gns chromatography
using a flame
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Table of Toxicity Data for HAPs (continued)

Route of Number studwed!
Chemical Name CAS Number Study Type Species Administration  Type of Expos D Exp jevels exposure Jevel Response Study Adegquacy Comments Refesence
Icthanolamine 111-42-2 Chernoflt Mice Oral Gavape Datly on 450 mp/kpiday 14/exposure level No matemal loxicity This is an adequate | This may be a Union Carbide
Kavlock pestation days Develop | texicil ing test, but report on the Corp., {990
preliminary 6-15 was noted {decreased is not adequatc fo NIOSH, 1987, sest,
developmenial number of viable litters, evaluate but if 50, some
loxicity percent sarvival of pups, develop I infi ion was
and weight gained by 1oxicity since lacking in this
pups} malformations presenistion. Parity
were not stodied was not reported
(purest grade
commercially
available); only one
exposure level used;
did not measure
many parameters of
developmental
toxicity.
Diethanolamine 113-42-2 Develop 1 toxicity - S ¥ Additional testing could be required on the develop { toxicity
of dicthanolamine Develop | ing tests picted by
NIOSH suggest the sub is a d P ] toxican, and
resulis place it in a high-priority category for testing
Dicthanolamine 111-42-2 Subchronic Rats Oral Drinking water 13 weeks 0,016,032, | 0/sexfexposure Atrophy of the prostate M | This wasa Purtity was not Battellc Columbus
toxicity 063,125,258, Tevel 5.0 mg/mL; strophy of bchroni poricd; this study Lab, (989
and § 0 mg/mL seminal vesicle, study which identifies s NOAEL
(ases weee 28- hypospecmia in the identified of 1.25 mg/ml and
288 mg/kg for epididymis, and reproductive 2 LOAEL of 2.50
males and 15- spermatic arresi in the effects. mg/mL for
249 mg/kg for testis at 2.5 and 5.0 reproductive effects
females) mg/mL. in males.

Drcthanclamine 11422 Reproductive toxicity - Summary Availsble evidence for diethanolamine suggests a potential for
reproductive toxicity m males (TSCATS, 1992). However, the
available study was nol designed specifically 10 determine
reproductive toxicity, thus, more reproductive 1oxicity studies could
be required for dicthanolamine

Dicthanciamine 111422 Pharmacokinetics - Summary -

The only phmnacok;r;:lics study bocated for dicthanolamine used

intravenous sdministration in dogs {TSCATS, 1992).

Is




Table of Toxicity Data for HAPs {continued)

REFERENCES

ite Columbus Lab "Dicthanolamine Subchronic dosed water and dermal studies in F344 rats and B6C3F1 mice — Final report for prechronic dosed water study of diethanolamine in Fischer 344 rats.” TSCA FYT submission OTS1189-0721, microfiche number OTS0000721. Washington,
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Table of Toxicity Data for HAPs (continued)
Route of Number studicd/
Chemical Name CAS Number S T Speck Adminisirath T f Exp Dursti E: levels €X| level
) tudy Type 'ype ol p e posure le Response
£.2,4-Trichlosobenzene 120-82-1 Epidemiology - Summary No epidemiclogical studies were located (HAD, 1985; HEA, 1937,
TSCATS, 1992).
1.2,4-Trichlorobenzene 120-82-1 Acute toxicity Rats inhalation Vapor 4 hours, thea 418 ppm 6 males No monality; This is an No LCy could be E.{. DuPoat de
observed for Facrimath Jivation, inaderg acile calculated. Nemouss, 1952
14 days pink cars, labored toxicity study
breathing, and because only males
discoordination were were used and only
cbserved, body weigh one '
decreased [6%, then was lested.
1.2, 4-Trichlorobenzenc 120-82-1 Acwuie bezicity - Summary Data on the acute inhalati ity of 1,2 4-richlorob were
. insdequate (HAD, 1985; HEA, 1987; TSCATS, 1992).
1,2,4-Trichlorobenzenc 120-82-1 Subchronic Rats Inhalation Vapor 7 hours/day, 5 0,30, or 100 20 males/exp T d urinary This stady is This siudy Kociba, 1931
toxicity days/week for | ppm group excretion of porphyrin at | limited since only identificd a LOAEL
44 days 30 and 100 ppm, no male test animals of 30 ppm;
gross or histologic were used. however, the
effects. authors indicaled
that the observed
effect might ot be
toxic.
£.2,4-Trichlorobenzene 120-82-1 Subchronic Rais Inhalation Vapor 6 hours/day, § 0,3, and 1O 10-264sex! Increased urinary A limited number This study Wadanabe ctal ,
toxicity daysiweek for ppm exposure group ion of porphyiin at of p were | identified s LOAEL 1978
3 months 19 ppm. examined. of 10 ppm;
however, the
swthors indicated
that the observed
effect might net be
toxic.
1,2,4-Trichlorobenzene 120-82-1 Subchronic toxicity - Summary Subchronic inhalati y studics were located; however, an
unequivocal LOAED was identificd (HAD, 1985; HEA, 1987,

TSCATS, 1992).




Table of Toxicity Data for HAPs (continued)

Rouie of Number studicd/
Chemical Name CAS Number Specics Administration Type of Exp D Exp levels exposure level Response Ci Reference
t.2 4-Trichlorobenzene 120-82-1 Chronic Rats Inhalation Vapor Continuous 0,25, 56, and 30 males/group Nao effects werenoted on | Insdeguate. Only The incecase insize | Coate et i, 1977
loxicity exposure for 100 ppm survivel, body weight, male test ] and v dation of
26 weeks aphthalmic condition, were used. the cytoplasm of
hematological or serum hepatocytes may
biochemistry, pulmonacy reflect an increase
function or operam in the amount of
behavior. endoplasmic
Histopathological reticulirm necded to
examination revesled increase detoxifying
transient mild enzymes.
hepatomegaly and
vacuolation in liver
parcachymal cells, snd
hyaline degeneration in
the renal cortex in slt test
groups st 4 and 13 weeks
of exposuee. These
changes were not
appare st 26 weeks of
exposie.
1,2,4-Trichlorobenzene 120-82-1 Chronic Rabbits Inhalation Vapoe Continuous 0,25, 50, and 16 malesigroup Mo effects werenoted on | Inadequate. Only 11 is not known Costcet o, 1977
toxicity exposure for 100 ppm survival, body weight, male test animals whether transient
26 weeks ophthalmic condition, were used. changes such as
hematological or serum those found in rats
biochemistry, puimonary occurred here, since
function, operant interim sacrifices
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