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ENVIRONMENTAL PROTECTION
AGENCY

[OPTS 41006; TSH-FRC 1680-1]

Seventh Report of the Interagency _
Testing Committee to the
Administrator; Receipt of Report and
Request for Comments Fegarding
Priority List of Chemicals

AGENCY: Environmental Protection
Agency, (EPA).
ACTION: Notice.

SUMMARY: The Interagency Testing
Committee (ITC), established under
section 4(e) of TSCA, transmitted its .
Seventh Report to the ‘Administrator of
EPA on October 24, 1980. This report,
which revises and updates the
Committee's priority list of chem.lcals.
adds two chemicals and two chemical -
categories to the list for priority
consideration by EPA in the
promulgation of test rules under section
4(a) of the Act and deletes one chemical
that was icluded on the previous list.
The Seventh Report is included in this
Notice and the Agency invites interested
persons to submit comments on the
Report.

DATE: Comments should be submitted
by December 26, 1980.

ADDRESS: Send comments to: Document -

Control Officer (TS-793), Office of
Pesticides and Toxic Substences,
Environmental Protection Agency, Rm. -
E-447, 401 M St., SW,, Washington, D.C.
20460,

FOR FURTHER INFORMATION ONTACT:
John B. Ritch, Jr., Director, Industry
Assistance Office (TS-799), Office of -
Toxic Substances, Environmental
Protection Agency, 401 M St,, SW., .
Washington, D.C. 20408, Tol! Free 800-
424-9065; in Washington, D.C. 554-1404.
SUPPLEMENTARY INFORMATICN:

Background

Sec. 4(a) of TSCA authorizes the
Administrator of EPA to promulgate
regulations requiring testing of chemical
substances in order to develop data
relevant to determining the risks that
such chemical substances may present
to health and the environment.

Sec. 4(e) of TSCA establish ed an
Interagency Testing Committee to-make
recommendations of chemical
substances to the Administrator of EPA
for priority consideration for ]Jroposmg
test rules under Sec. 4(a). The =
Committee may at any one time
designate up to 50 of its
recommendations for special Jnunty

consideration by EPA, Within 12 months

of that designation, EPA must initiate
rulemaking to require testing or publish

in the Federal Register its reasons for
not doing so.

The Committee’s initial
recommeéndations to the priority list, of
four substances and six categories of
substances, were published in the
Federal Register of October 12, 1977 (42
FR 55028). EPA's response to the initial
recommendations appeared in the
Federal Register of October 26, 1978, (43
FR 50134). The ITC's revisions to the
initial list appeared in the Committee's
Second Report and were published in
the Federal Register of April 19, 1978 (43
FR 16684). Those revisions were the
addition of four substances and four
categories of substances to the priority
list. EPA responded to the Second ITC

;. Report on May 14, 1979.(44 FR‘28095). In

its Third Report, published in the
Federal Register of October 80, 1978 (43
FR 50631), the Committee recommended
the addition of one chemical substance
and two categories of chemical
substances to the priority list. In its
Fourth Report the Committee
recommended the addition of 11
individual chemicals and one category
to its priority list, each designated for
priority consideration by EPA. The ITC's”
Fifth Report was received by the
Administrator on November 7, 1879, In
its Fifth Report, the Committee
recommended the addition of two
individual chemicals and three
categories of chemicals to its priority
list, each designated for priority . .
consideration by EPA. The ITC's Sixth
Report was received by the
Administrator on April 15, 1980, In the
Sixth Report the Committee
recommended the addition of one
category of chemicals to its priority list.-
The ITC's Seventh Report was received

" by the Administrator on October 24,

1980. .

_EPA proposed health effects testmg
for chloromethane and chlorinated
benzenes and tentatively decided not to
require health effects testing of
acrylamlde Notice of these actions

" appeared in the Federal Register of July

18, 1980 (45 FR 48510). In the notice
proposing testing of chloromethane, EPA
addressed all of the concerns of the ITC;
thus chloromethane has been removed
from the ITC Priority List. Acrylamide
and the higher and lower chlorinated
benzenes remain on the list because the
ITC recommended environmental effects

- testing for these chemicals and EPA has
" not yet addressed the ITC's

environmental testing recommendations.

Public Comments

The ITC's Seventh Reportfollows.
EPA invites interested persons to submit
comments on the ITC's new
recommendations. The Agency requests

\\
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comments be submitted no later than
December 26, 1980. All comments
received by that date will be considered
by the Agency in determining whether
to propose test rules in response to the
Commiittee's new recommendations.
EPA also intends to hold a public
meeting concerning the 1TC report
shortly after the conclusion of the
comment period. A notice of the datg,
time and place of the meeting providing
more details concerning its intended
scope, will be published in the Federal
Register at a later date. The meeting s
intended to be a scoping conference fo
provide an early opportunity for the

. academic community, labor, industry,

environmental groups, and the general
public to make additional information
available to EPA and to raise issuos that
are significant for a determination as to
whether to propose testing.

Comments sgould bear lha identifying
notation OPTS—41006 and should be
submitted to the Document Control
Officer, Room 447, East Tower, Office of
Pesticides and Toxic Substances, (TS~
793), EPA, 401 M St.,, SW,, Washington,
D.C,, 20460. All written comments will
be available for public inspection in
Room 447, East Tower at the sume
address, between 8:00 a.m. and 4:00
p.m;, weekdays, except legal holidays.

* Daled: November 13, 1980.

Steven D. Jelinek,

Assistant Administrator for Pesticides and
Toxic Substances.

Toxic Substances Control Act, Intoragency
Testing commiltce

Member agencies: Councll on
Environmental Quality, Department of
Commerce, Environmental Protection
Agency, National Cancer Institute, Natlonal
Institute of Environmental Health Sclonces,
National Institute for Occupational Safoty
and Health, National Science Foundation,
Occupalional Safety and Health
Administration.

Liaison agencies: Consumer Product Safoty
Commission, Department of Agriculture,
Department of Defense, Department of tlio
Interior, Food and Drug Administration,
National Toxicology Program.

October 24, 1980,

The Honorable Douglas M. Costle,

Administator, U.S. Environmental Protaction
Agency, Washington, DC. .

Dear Mr. Costle: 1 am pleased to present to
you the seventh report of the TSCA
Interagency Testing Committee. This roport
meets the statutory requirement under
Section 4(e)(1)(B) of TSCA, which stipulates

that the Committee shall make revisions In
the Priority List, as it determines to be
necessary, at least every six months.

In the Committee's seventh report, two
chemicals (i.e., benzyl butyl phthalate and
butyl glycolyl hutyl phthalate) and two
categories of chemicals (l.e., alkyltin
compounds and fluoroalkenua] ure added to
the Priorily List. Based on your response lo
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the Committee's earfer designation of together with the lypes of testing Joseph McLaugklin
chlormethane, thie chemical is celeted from recommended, as follows: Drpartment JWM 2
the Priority List. Althgugh yeu have alec " Hnull‘enr E ﬁﬁi{ﬂd and Fred W. Clayfon
resporded #o the Committee’s d':signation of P & P s ; vpartment ense
acrylamide and cldorinated ber:zenes, these o oo Bemard P. McNamara
chemicals remsin on the Priocity List for Aoy Compounds Caronogemcy, musgescty  Department of the Interior
environmexntel effects testing. A5 & reswlt of reprodictve etects. el Charles R. Walker A
these actiems, the Priority List now centeins a Wmé;m Food and Drug Admmistration
total of 42 entries. m‘“‘“ S e o Allen H. Heim and Winston deMonsabert
The Conmnittee thart this seventh e Nahional TD*JCO";EY Program
report is helplil to the EPA in ity efforts to Bearyl buiyl p c ponchy. rogroducive Dorthy Canter
control tu'iuc substances. A RS i S
Sincerely yours, Butyl giycoit iyl phihaisls - Reproduchwe eiects, muta- Maﬂiu(}'uif!-:d S e s
Jens i g, o lu::r m Vucant. Adminisirative Technician
Chairmai. focis. and ermroamenisl
Sevealh Repost of the Toxic Substances Flooronivenes . c #y & - il
Control Act Inte Testing Commtt o m EIIIE-II’:J\S:cg!er—OHicE of the General Comsel.
to the Administrator, Environmental ‘M"" Edward Zillicux—Office of Toxic
Protection Ageacy - Substances, EP\

- Each of the new recommendations is The Commillee acknowledges and is
Contents being designated by the Committee for graleful for the assistance and support
Summary action by the EPA withinlhtwe{ve months szrvTen tpsé:g. ?rmm EPAO;ﬁ}ce
Comamitiee menrbersirip of the dete of this Seventh Report. as ot toxic ances. he staff
Chuplu' 1. siressction stipulated by TSCA. fg:;::g:&tmﬁ Inc. (technical support

1-2 Cemmriliee’s activities dw' ng this T T - Seventh Report of the Toxic Substances
reparting pesiod Statutory Member Agencies and Control Act Inleragency Testing
13 Committee’s Representatives c ittee to the Administrator,
R:k& TSI o *" hm it Council om Environmental Quality Environmental Prolection Agency
Chapter 2. Recsmmendations of the D:aoarl:t!ml of Cz:m’ce October 1900.
Commiliee Orville E. Paynter, Member p
21 Chemicais designeted for aclion by Bernard Greifler, Alternate member Chapter 1. Introduction.
the EPA Environmentad Protection 11 Background. The TSCA
22 Ralioaales Joseph Seifrer, Member Interagency Tesling Commitfee
a. cemspounds Csal B Morris, Alternate member * (Committee) was established under
b.gmen;ﬁ he{;ﬁu&:;ﬁfw . Nx}ﬁudﬁm Institute T seclion 4(e] of the Toxic Substances
C. SN P " ames M. Sealug. Member wperson trol Act of 1978 (TSCA, Pub. L. 94—
d Fluoroalkexes National Instate of Environmental Teakh 338 T comeie mrmoors ot 1he
Summary Sclences Committee is to identify 2nd recommend

Section 4 of the Toxic Substimces
Control Act ef 2976 [TSCA, Pub. L 84—
466) provides for the tes#ing of
chemicals in commerce which may
presert am nareasomable risk of injury to
kealth or the exvizonment. K also
provides for the establishmend of a
Commiitee, composed of representatives
from eight designated Federal /Agencies,
to recommend chemical substances or
mixtures to which the Adminisirator of
the U.S. Environmental Protection
Agency [BPA} should give prior Ky
consideration for fhe prom fon
testing rules, The Commbiee mukes
such revisions in the list fthe Section
4(e) Priority Lis{} as ® determines to be
necessary and transmits them to the
EPA Admtatstrator at least every six
monfths.

As a reswilt of its deliberations, the
Comm#tiee is revising the TSCA Section

.4(e) Priority List by the removal of one
chemical and the additien of twn
chemica¥s and two categories of
chemicals. Cholromethane is being
removed from the list. The chemicals
and categories of chemicals being added
to the list are presented alphabetically,

Warren T. Piver, Member *
Dorothy Canber, Aornale member ?
Natiomal Instilule for Occupalional Safety
and Health
Vera W. Hudson, Member and Vice
Chairperson
Alfved W Milbert, Akernate member *
National Science Feundation
Sidney Draggan, Member
Occupational Safely and Health
Administration
Patricia Marlow, Member *
Lucife Ademson, Alternate member ¢

Liaison Agencies and Represenlalives
Consumer Product Salety Commission

* Dr. Morris replaced Dr. Amy Rispin as the
Allernate member on Augest 21, 1960,

*Dr. Piwer changed from the Allemale member Lo
the Member on May 15, 19€0.

3 Dr. Canter joined the Commiliee as the
Altesuste member of the National Insutule ol
Envisensnents] Heelth Sciences and as the Liaison
repssseniative of the Nahonal Toxicology Program
on May 15, 080

*Dr. Mitbect replaced Dr. Michaal Blackwell as
the Alternate member on Apcil 24, 1960,

appointed the Member. replacing Dr. Victor
Alexander, on July 17, 1980,

*Dr. Adamson replaced Dr. Patricia Marlow as
the Alternate member on July 17, 1060
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to the Administralor of the U.S.
Environmental Profection Agency (EPA)
chemcial substances or mixtures in
commerce which should be tesied to
determine their potential hazard to
human health and/or the enviroament.
The Act specifies that the Committee's
recommendations shall be in the form of
a Priority List, which is to be published
in the Federal Register. The Commiftee
is directed {o make revisions to the List,
as it determines fo be necessary, and to
transmit such revisions to the EPA
Administrator at Jeast every six months
after submission of the Initial List.

The Commiltee is comprised of
representatives from eight statutory
member agencies, five liaison agencies,
and one nalional program. The specific
represenlalives and their affiliations are
named in the front of this report. The
Coommittee’s chemical review
procedures and prior recommendations
are described in previous reports (Ref. 1
through 7). i)

1.2 Commitfee’s aclivilies during
this reporting period. The Committee

TMr. Greif joined the Committee Staff as
Executive Secretary on July 28, 1960.
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has continued to review chemicals from
its second round of scoring (see Ref. 2
for methodology). A third round was
completed in July 1980. In. this-latest
scoring effort the Commiltee utilized, for
the first time, the public (non- .
confidential) portion of the TSCA
Chemical Substance Inveatory for 1977.

Essentially the same method for scoring

chemicals was used in the third round
as in earlier ones. Only high production
chemicals reported in the public portion
of the Inventory (i.e., those with annual
production known to be it excess of 2 -
million pounds) were considered.
Chemicals scored previously were
excluded. : _

1.3 Committee's previous reporis.
Six previous Reports to the EPA
Administrator have been issued by the
Committee and published in the Federal
Register (Ref. 2 through 7). A total of 39

- entries (i.e., chemicals and categories of
chemicals) has been designated for
priority consideration by the EPA
Administrator in those reports.

1.4 The TSCA Section <(e) Priority
List, The Committee is removing
chloromethane from the Priority List
because the EPA Administrator has
responded to the Committee’s
recommendations (Ref. 8).

The EPA Administrator has
responded to the Committea’s
recommendations for health effects
testing of acrylamide (Ref. 9, 10). -
However, acrylamide remains on the
List because the EPA has not yet
responded, as required by section
4(e)(1)(B) of TSCA, to the enwvironmental
effects testing recommendation of the
Committee. :

The EPA Administrator has
responded to the health effects testing
recommendations of the Committee on_
the chlorinated benzenes (mono-, di-,
tri-, tetra-, and penta-) (Ref. 3). However,
the chlorinated benzenes reraain on the
List because the EPA has not yet
responded, as required by section
4(e)(1)(B) of TSCA, to the environmental
effects testing recommendation of the
Committee. . y

. 'With the removal of one chemical
from the Priority List and the
designation of two new chemicals and
two new-categories of chemicals, the
Section 4(e) Priority List now contains
42 entries. The entries and th= dates of
their designation by the Committee are
presented in Table 1. The delztion from
the Priority List and the date of its

.

deletion by the-Committee are presented dossiers also were published by tho

in Table 2. X
Table1.—7he ’TS{JA Section 4(e) Priority List

Entry Date of dosignation

1. Acetonitril April 1979,

2. Acrytamid April 197804
3. Alkyl epoxid October 1977.
4. Alkyl g October 1977.4
-5. Alkyltin COMPOUNDS wermrmsssssneeene. OCtObEF 1980,
6. Aniline_and bromo, cloro and/or April 1979,

71 Antimony gnota) . April 1979,

8. Ant y sulfide April 1979,

9. Animony ti0Xde ceeeesnemees APIHl 1879,
10. Aryl phosphates. April 1978.%
11. Benzidine-based dyes N ber 1978,
12 butyl phthalate October 1980.

13, Butyl glycolyl butyl phthalate ... October 1980,
14, Chlorinated benzenes, mono- Oclober 1977.2¢

and di-.
16. Chlorinated benzenes, tri-, tetra- Oclober 1978.¢

. and penta-.
16. Chlorinated naphthalenes e April 1878
_ 17. Chlorinated paratfing——........ October 1977.*
18. Cresols. October 18770 |
19. Cycloh April 1979,
. o-Dianisidine-based dyes.......... November 1979,
21, Dich April 1978.*
22 1,200 prop Oclober 1978,
Fi October 1980.

26. Hexachloro-1,3 October 19772

27.H yelopentadiena . Aprl 1977.

28, Hydrogy November 1679,

29, Isoph April 1979

30. Mesityl oxide . April 1979

31. 4,4*Methylenedianil April 1979,

32. Methyl ethyl ketone. April 1978,

33, Methy! isobutyl ketone. April 197,

34. Nitrob October 19772

35. Phenylenediami April 1980.

36. Polychlorinated terphenyls............ April 1878.%

37. Pyridine April 19785

38. Qui e November 1979.

39, o-Toliding-based dyes November 1979,
. 40. Tol October 1977.6

41. 1,1,1-Trichloroeth April 1978

42. Xyleno October 1977.*

* Responded to by the EPA Administrator in 43 FR 50134~
2-nespoade¢mbymesmmmtom«mms-
4;52:%pondadtobymesmmmmmsm4esa¢-

4;5?5:;“@ to by the EPA Administrator In 45 FR 48510-

Table 2.—Removal from the TSCA Section

1

© 4(e) Priority List  * -
e e
1. Chioromethane® Oct. 1980,

“}Fs!‘ﬁponded to by the EPA Administrator in 45 FR 48524~

References

1. Preliminary List of Chemical Substances
for Further Evaluation, Toxic Substances -

» Control Act Interagency Testing Committee,

July 1977.

2. Initial Report to the Administrator, -
Environmental Protection Agency, TSCA
Interagency Testing Committee, October 1,
1977. Published in the Federal Register, Vol.
42, No. 197. Wednesday, October 12, 1977. pp.
55026-55080. Corrections published in Federal
Register,, Vol. 42, November 11, 1977. pp.
-58777-58778. The report and supporting

-
o .
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Environmental Protection Agency, EPA 500~
10-78/001. January 1978,

3. Second Report of the TSCA Inleragoncy
Testing Committee to the Administrator,
Environmental Protection Agency. TSCA
Interagency Testing Committee, April 1078,
Published in the Federal Reglstor, Vol. 43, No.
76, Wednesday, April 19, 1078, pp. 16084~
16688. The report and supporting dosslers
also were published by the Environmental
Protection Agency, EPA 560~10-78/002, July
1978.

4, Third Report of the TSCA Interagency
Testing Committee to the Administrator,
Environmental Protection Agency. TSCA
Interagency Testing Committee, Octobor
1978. Published in the Federal Roeglster, Vol
43, No. 210, Monday, October 30, 1978. pp.
50830-50835. The report and supporling
dossiers also wére published by the
Environmental Protection Agency, EPA 560
10-79/001, January 19879,

5. Fourth Report of the TSCA Inleragency
Testing Committee to the Administratory, .
Environmental Protection Agency. TSCA
Interagency Testing Committee, April 1970,
Published in the Foderal Reglstor, Vol, 44, No.
107, Friday, June 1, 1979. pp. 31866-31060,

6. Fifth Report of the TSCA Interagonoy
Committee to the Administrator, Environ-
mental Protection Agency, TSCA Interagoncy’
Testing Committee, November 1970, Pub-
lished in the Federal Register, Vol. 44, No. 237,
Friday, December 7, 1979. pp. 70684-70074.

7. Sixth Report of the Interagen
Testing Committee to the Administrator, En-
vironmental Protection Agency. TSCA Intor-
agency Testing Committee, April 1080,
Published in the Federal Registor, Vol, 46, No.
104, Wednesday, May 28, 1080. pp.
35897-35910.

8. Chloromethane and Chlorinated Bon-
zenes Proposed Test Rule: Amendment to Pro-
posed Health Effects Standards. Published In
the Federal Rogister, Vol. 45, No. 140, Friday,
July 18, 1980. pp. 48524-48504,

9. Acryulamide: Response to the Intor-
agency Testing Committee. Published in the
Federal Register, Vol. 45, No. 140, Frlday, July
18, 1980. pp. 48510-48512. -

10. Assessment of Testing Needs: Acrylu-
mide, Support Document for Declslon Not to
Require Testing for Health Effects, U.S, Envl-
ronmental Protection Agency, Washington,
D.C. 20460, EPA-560/11-8018, July 1980.

Chapter 2. Recommendations of the
Committee :

2.1 Chemical substances and
categories designated for action by the
EPA. As directed by section 4(e)(1)(B) of
TSCA, the Cdmmittee is adding two
chemical substances and two catogories
to the Section 4(e) Priority List. Tha
designation of these entries was
determined after considering the fuctors
identified in section 4(e)(1)(A) and other
available relevant information, as well
as the professional judgment of
Committee members, The recommended
studies for these enfries and the
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rationales to support the
recommendations are given in section
2.2 of this report. In accordante with
section 4(e) of TSCA, the Committee
designates these entries for action by
the EPA within twelve months of the
date of this seventh Committee report.
2.2 Recommendations and
rationales.
2.2.a Alkyltin Compounds.
Recommended Studies
Health.
" Carcinogenicity
Mutagenicity
Teratogenicity
Reproductive effects
Developmental effects

Other chronic effects
Epidemiology

Environmental:

Environmental effects.

The recommended studies are
conditional, based upon the
considerations discussed below.

Studies for carcinogenic and
mutagenic effects. One dialkyltin
compound (i.e., dibutyltin diacetate) has
been studied for carcinogenicity. The
results of the study were inconclusive
and the compound should be retested.
Before long-term bioassay studies are
recommended for other members of this
category, short-term screening fests
should be performed to determiae and
assess other genotoxic effects and to
identify those compounds having a
potential for causing mutations ar
otherwise altering genetic material.

Studies for reproductive, teraiogenic,
and developmental effects. Cerlain
members of this category have produced
reproductive effects in laboratory g
animals. Studies of these category
members indicate that they reach and
are transported across the blood-
placental and blood-testicular organ
barriers. Transport to and across these
blood-organ barriers can affect
reproduction and cause teratogenic and
post-natal developmental effects.
Studies of other members of this
category are needed to assess thair
capacity to be transported across the
relevant blood-organ barriers to
determine their effect on reproduction.
teratogenicity, and postnatal
development.

Chronic health effects studies.
Chronic health effects studies with
laboratory animals have been pe-formed
on a }imited number of the alkyltin
compounds in this category. These
studies indicate that exposure to certain
members of this category caused
adverse effects on the liver, lungs,
kidney, and central nervous system. For

those compounds tested, the observed
response appeared to be related to the
number of alkyl groups covalently
bonded to the tin atom and the chemical
composition of the alky! group.
Additional studies, however, are needed
on the untested members of this
category to determine their toxic effects
on target organ systems. For those
compounds that have been tested,
observed systemic effects are a strong
function of absorption, distribution, and
retention at target organg. Therefore,
attention should be given to different
routes of exposure. In addition to these
studies on target argan toxicity,
biochemical studies are required to
determine metabolic pathways, binding
affinities to proteins and other
macromolecules, and the ability of these
chemicals to inhibit enzymatic
processes necessary to cellular and
organ function.

Epidemiological studies, No
epidemiological studies on people
engeged in the production of category
members have been found in the open
literature. Because of the known toxicity
of several members of this category,
retrospective and prospeclive studies
are needed to determine the effects of
occupational exposure to category
members through inhalation and eye
and skin contact. ;

Environmental studies. The discharge
of members of this category to aquatic
environments and the impact of this
release on exposed plants and animals,
either directly or indirectly, have not
been adequately studied. Because these
compounds are insoluble in water and
have a very low vapor pressure, studies
are needed to determine mechanisms for
their transport, partitioning, and
accumulation in food-chain organisms,
and the transformation of category
members by chemically and biologically
mediated processes. In addition, studies
with both the parent compounds and
their transformed products are needed
to determine the ranges of sensitivitics
for a wide variety of aquatic plants and
animals, including representative
invertebrates.

Category Identification

The general formula for compounds
that comprise this category is:
R.SnYl‘n
Where:

R represents an alky! group contuining one
to eight atoms covalently bonded
to the tin atom.

n represents the number of alkyl groups
covalently bonded to the tin atom: n can
have a value belween 1 and 4.

Y represents a singly charged anion or
anionic orgumc group bonded to the tin
atom.

HeinOnline -- 45 PFed. Req.

Sa is the chemical symbol for the element

tin.

The alkyl groups of commercially
important alkyltin compounds are
methyl, ethyl, n-butyl, and n-octyl
groups. Table 1 lists these important
compounds along with their production
histories. Table 2 lists selected physical
and chemical data for these compounds
and their major commercial uses.
Additional members of this category
that have commercial value, but on
which only limited data on their uses
and production could be found, are
presented in Table 3. The chemicals
listed in Table 3 were derived from a
report prepared for NIOSH (NIOSH,
1978) and from the TSCA Chemcial
Substance Inventory.

BILLIMG CODE $580-01-M
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Table 1 ESTIMATED ANNUAL U.S. PRODUCTION HISTORY OF SELECTED ALKYLTIN COMPOUNDS (MILLION POUNDS PER 'YEAR)(a)

(

e c o Bu -~ Oct.

-~

(a) HMidwest Résearth Institute, 1977.

Bu Oct. & s :

Year 10MA 10MA LM Maleate 10MA Maleate DBTDL . DBTH. .. TBTO _ IBTF Total
1965 2.3 - 1.0 0.22 - - 0.6 - 086 - 5.0
1966 4.6 - 1.0 0.22 - - 0.9 -4 0:93 o 7.6
1967 « 4.9 - 0.9 0.48 - - 1.2 - 1.20 - 8.7
1968 6.2 0.9 - 0.52 0.16 0.02 1.6 - 1.32 - 10.7
1969 1:1 - 0.9 0.57 0.20 0.03 2.0 - 1.0 - 12.3
1970 8.3 0.7 % 0.59 0.32 0.05 2.4 = 1,67 0.01 - 1.2
1971 8.2 14 ' 13 0.62 0.37 0.06 2.8. o 1.97 0.02 16.6
1972 2 1.3 0.26 0.56 0.08 2.5 0.8 1.61 . 0.05 2046
1973 10.1 4.0 1.3 0.22 0.62 0.08 3.0 0.9 1.98 0.08 22.8
1974 9.3 " 4.5 1.3 0.21 0.37 0.07 3.5 33 ¢ 24 0.12 22,5
1975 7.0 4.0 1.0 0.20 0.50 0.07 3.0 0.9 1.40 - 0.30 18.4
1976 9.0 4.5 1.1 0.22 0.60 0.07 4.3 1.0 2.30 0.50 23.0

" Total 87.5 22.0 12.9 . 4.33 3.70 0.53 -~ 27.8 4.7 18.81 1.08 183.4 -

e L
Key to Notation:
Syibol  Cheriigal Nare’ Formula . GAS Nos

© Bu IOMA Bufyitiﬁafris(15‘00cty1mértéptﬁa<’:‘et‘ate) Cqu Sﬁ(ﬁCHzﬁUﬁani?}a plus bieénds 95853-70-4
Me 10MA Methy1tin-tris({sooctyimercaptbdcetats CHy Sn(SCH,CO0CH, ;)5 PUS biends 54849-38-6
Bu LM Dibutyltin-bis(lauryImercaptide) (CqHg)y 5"(5312‘“25)2 1185-81=5
Bu Maleate Dibutyltin-bis(isooctyimaieate) (CaHg)‘.-:_, Sn(OéCCH = CH[:(J?.(JBHU}2 29575-02-8
Oct. 10MA Di(n-octyl)tin-8;587=bis(isooctylmércaptoacetate) - (CgHyy), Sn(SCH,C00CHH;,), 26401-97-8
Oct. Maleate Di(n-octyl)tin maleate polymers [(CSHI?')Z Sn(OZCCH = CHCOU)]:,l 16091-18-2
DBTDL Dibutyltin dilaurate ! (C4H9)2 Sn{OZCCnH23)2 77-58-7
DBTH Dibutyltin-bis(2=ethyl hexoate) (cqng)z Sn(0,CCH(C,H5)CaHg) 2781-10-4,
TBTO Bis(tributyltin) bxide ‘ v [(CqHlg)3 Sn1,0 ’ 56-35-9
TBTF Tributyltin fluoride (C4Hg)4 SoF 1983-10-4
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Table 2 SELECTED PHYSICAL PROPERTIES AND PRODUCT USES OF SELECTED ORGANOTIN COMPOUNDS(2)

Appearance Solubility Product Uses
Organic
_Compound Ho0 Solvents Catalyst Stabilizer Biocide Other

Monomethyltin-tris(isooctylmer- Liquid X

captoacetate) !
Monohutyltin-tris{isgoctyimer- Liquid X

captoacetate)
Dibutyltin-bis(lauryimer- Clear pale Insol. Sol. X

captide) 1iquid
Dibutyltin dilaurate Liquid or Tow Insol. Sol. X 5

m.p. solid

Dibutyltin-bis(isooctyl- White powder Insol. Insol, in X X 5

maleate) almost all

solvents

Di(n-octyl)tin-S,S'-bis~ Clear yellow Insol,. Sol. X

Tisooctylmercaptoacetate) liquid
Di(n-octyl)tin maleate Powder Insol. Sol. X

polymers
Bis(tributyltin) oxide Yellow liquid Insol. Sol. X X 1,2,3,4,5,6
Tributyltin fluoride Hhite powder Insol. Sol. X
Dibutyltin-bis(2-ethyl Waxy white Insol. Sol. X X

hexoate) solid
Other Use Code: 1. Flame resistant polymer 2. Hood preservative 3. Spreading coefficient of solder

4, Water repellent coating 5. Antioxidant or corrosion inhibitor 6. Adhesives preservative

(3) source: Taken from Midwest Research Institute, 1977, which used the following references:
NIOSH, Occupational Exposure to Organotin Compounds, U. S. Department of HEW, No. 77-115, November 1976.
Kirk-Othmer Encyclopedia of Chemical Technology, 2nd ed., Vol. 20, John Wiley and Sons, New York, 1969.
M & T Chemicals, Inc., Rahway, New Jersey,
Tin Research Institute, Greenford, Middlesex, ENGLAND.
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Table 3 ADDITIONAL SELECTED COMMERCIALLY IMPORTANT ALKYLTIN COMPOUNDS

FOR WHICH PRODUCTION AND USE DATA WERE NOT' COMPLETE(2)

(a) sources:

-

Chemical Name CAS qubér Formula
MonobutyTtin trichloride 1118-46-3  CqHgSnCl3
Monomethyltin trichloride 993-16-8 CH3SnC13
Dibutyltin dichloride 683-18-1  (C4Hg)oSnCly
Dibutyltin dibutéx%de 3349-36-8 (C4Hg)2Sn(0CqHg)2
DibutyItin-gistiaurmialeate) 7324-75-6 (CqHg)2Sn(02CCH=CHCO2C1 2Hp5) 2
Dibutyltin dinonylate " 4731-77-5 (c4ug)gSn(dzécgalyjz
Dibutyltin dimethoxide . 1067-55-6 . (C4Hg)2Sn(OCH3)2
Dibutyltin oxide- 818-08-6 (C4Hg)2Sn0
DimethyTtin dichloride | 753-73-1 (CH3)2SnC12"
Dimethyltin oxide 2273-45-2 (CHz)2Sn0
Dioctyltin-oxide - 870-08-6  (CgHy7)2Sn0
-o%octyltin dichloride 3542-36-7 (CaHiy)zSnC]g
D1methy1t1n-b1s(IsooctyImercapto- ' 23636-01—1 (CH3)2Sn(SCH2C00CgH 1 7) 2

acetate) ! e
Dimethylt1n—b1s(dodécylmercapﬁide) 51287-84-4 (CH3)an(§C12Hés)g
TributyTtin (2-hydroxypropy! . 4342-30-1 (CaHg)35n(02CCH=CHCOZCHoCH(OH)CH )

~ maleate) : 3 g

Tributyltin chloride 1461-22-9  (CgHg)3snCl
Tributyltin hydroxide 1067-97-6 (C4Hg)3SnOH
Tributyltin' (2-methyl-2-propencate)  2155-70-6 (C4Hg)33n(02CC (CH3)=CHp)
Triethyltin hydroxide 994-32-1  (CoHg)gSnOH ;
Trimethyltin chloride 1066-45-1 (CH3)3SnC1 .
Tetrabutyltin 1461-25-2 (CaHg)asn 2
Tetraethyltin 597-64-8 (C2H5)4Sn
Tetraoctyltin 3590-84-9 (CgH17)aSn

NIOSH, The Development of a List of Organometallics Found in
the Hurkplace, Contract No. 210-76-0146.

1978.

EPA, TSCA Chemical Substance Inventory for 1977.

BILLING CODE 6560-01-C
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Reasons for recommendtions

The alkyl groups covalently bonded to
the tin atom of category members
enhance the solubility of these
compounds in organic solverts, increase
their volatility, and facilitate their
penetration of biological tissues. The
chain length and number of alkyl groups
bonded #o the tin influence the physical-
chemcial properties of these compounds
and their rates of absorption,
distribution, metabolism, excretion,
retention, and accumulation in target
organs. The role of anionic groups in the
toxicity of these compounds is
unknown.

Routes of exposure. The manufacture
and uses of the category members
represent the major routes of direct
exposure. Most of the compounds listed
in Table 1 occur as liquids and waxy
solids, so exposure would occur by
dermal or eye contact and by inhalation
of aerosols. Several of the lower
molecular weight compounds listed in
Table 3 are volatile and exposure to
them would occur by inhalation.
Depending on the method of synthesis,
commercial alkyltin category members
may contain mono-, di-, tri-, and tetra-
alkyltin compounds as impurities
(Midwest Research Institute, 1977). In
the United States there are two
synthetic routes for the manufacture of
alkyltin compounds, the Grignard
method and the direct method, It is
estimated that a total of 30,000 workers
are exposed to all of the compounds that
make up this category (NIOSE, 1978).

During synthesis and purification of
final product compounds, worlers may
be exposed to the final products,
intermediates, by-products, and reaction
aids required for synthesis.

Unintentional exposure to cutegory
members may eccur as a resul: of
commercial uses of these compounds.
For example, exposure may occur by the
migration of these compounds from
medical devices that are in contact with
biological fluids (Guess and Haberman,
1968; Guess, 1970; Duke and Vane, 1968)
and the migration from containers and
packaging materials that are in contact
with foods (Carr, 1969; Woggar et al.,
1969).

Toxic effects of alkyltin compounds.
In this discussion of toxic effects, only
data for alkyltin compounds arz
presented. Other commercially
important organometallic compounds of
tin contain covalently bonded aromatic
groups. Because these aryltin
compounds are used primarily as
fungicides, bactericides, and herbicides,
they are regulated under the Federal
Insecticide, Fungicide, and Rodenticide

Act. A large body of literature exists on
the toxic effects of the aryltin
compounds (Kimbrough, 1876; NCI, 1978;
Innes et al., 1968; Klimmer, 1964; Pate
and Hays, 1968; Newton and Hays,
1968).

Toxic effects in humans. The
chlorides of dibutyltin and tributyltin
were reported to be highly irritating to
the skin and eyes of workers employed
as product material handlers (Lyle,
1958). Workers engaged in spray
painting with latex paints containing
bis(tributyltin) oxide reported eye
irritation and irritation of the respiratory
tract (Landa et al., 1973).

Much of the research on alkyltin
compounds resulted from a poisoning
incident that occurred in France in 1954
and claimed the lives of over 100 people.
Death was linked to the ingestion of the
drug Stalinon (Barnes and Stoner, 1959),
taken for the systemic treatment of
staphylococcal infections of the skin.
The aclive ingredient in the drug was
diethyltin diiodide, but it was
discovered that the probable cause of
death was the presence of triethyltin
iodide, an impurity. Autopsied victims
showed marked interstitial edema of the
brain white matter, but with no apparent
Wallerian degeneration of the nervous
system tissues.

Experimental animal studics.

-Depending on their chemical

composition and route of exposure,
alkyltin compounds differ in the severily
of their acute effects and the organs they
affect. The trialkyltin compounds appear
to be the most toxic, followed by the
dialkyltin compounds, and finally the
monoalkyltins. The tetraalkyltins are
metabolized to their trialkyltin
counterparts (Cremer, 1958), so their
toxicity is dependent on their rate of
metabolism. The trialkyltin compounds
appear to affect the central nervous
system in all animals species studied
(Magee et al,, 19570. The dialkyltin
compounds do not affect all animal
species in the same way (Barnes and
Stoner, 1958; Calley et al., 1967;
Verschuuren et al., 1966; Klimmer, 1964),
but liver damage appears to be the most
common effect. Exposure to high oral
doses of monoalkyltins (4000 mg/kg)
caused fatty degeneration and
hyperemia in the kidneys of rats
(Pelikan and Cerny, 1968a, 1970a, 1970b;
Pelikan et al., 1970).

Inhalation studies with triethyllin
bromide, tripropyltin bromide, and
tributyltin bromide caused death by
pulmonary edema in mice (Glass et al.,
1942). Inhalation by rats of tributyltin
bromide caused bronchitis and
bronchogenic pneumonia (Igarashi,
1959).
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In rats, skin absorption of a tributyltin
compound produced liver damage, as
well as a slight edema of the skin at the
site of application (Pelikan and Cerny,
1988, 1969). Possible liver and kidney
damage occurred in rabbits after dermal
applications of tributyltin chloride,
bromide, and iodide (Kawai, 1962).

Biochemical studies. In vitro studies
have been conducted with several
trialkyltin compounds. Their purpose
was to study the inhibition of enzyme
function and alterations of metabolic
processes in an attempt to understand
the relationship of these biochemical
changes to observed disease endpoints.

It was suggested that, after exposure
to triethyltin iodide, the edematous
lesion in the white matter of the brain
was due to interference in ATP
utilization and inhibition of oxidative
phosphorylation (Magee et al., 1957;
Barnes and Magee, 1958; Cremer, 1970;
Aldridge and Street, 1970). Inhibition of
oxidative phosphorylation was thought
to be due to the uncoupling of this
process. This supposition is supported
by studies on the binding of triethyltin to
histidine molecules that comprise the
“proton conducting tube” necessary for
oxidative phosphorylation to occur
(Rose and Lock, 1970). The capacity for
other alkyltin compounds to inhibit
enzymalic functions has not been
examined adequately.

In studies with rats (Joo et al., 1969),
exposure to triethyltin produced
collapse of the blood-brain barrier. Its
collapse was a function of the triethyltin
concentration. the triethyltin compound
may have caused increased
permeability of the barrier and/or
i;csglled in metablic disturbances in the

rain.

Melabolism of alkyltin compounds
occurs in the liver microsomes by the
monooxygenase system (Kimmel et al.,
1977). Metabolism involves the
progressive dealkylation of these
comounds, with the final liberation of
Sn*¢, Inorganic tin appears to
accumulate preferentially in the bone,
with other sites being the lung, liver, and
kidney (Hiles, 1974).

Carcinogzenicily and mutagenicity, A
carcinogenicity study of dibutyltin
diacetate in rats and mice was
inconclusive (NCI, 1979). No data on the
mutagenicity of alkyltin compounds
were found for bacterial assay systems.
However, studies designed to use
inhibition of bacterial growth as an
indicator of mutagenicity gave negative
results for the inorganic forms of tin that
represent the +2 (stannous) and +4
(stannic) oxidation states (Nishioka,
1975; Kanematsu and Kada, 1978). The
bacterial system was a recombination-
deficient of Bacillus subtilis strains H17
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[Rec*' arg—, and trp-) and A4S (Rec—, arg-, and
trp=)-

Reproductive, teratogenic, and
developmental effects. Few studies were

. found on reproductive, teratogenic, and

developmental effects resulling from
expbsure to alkyltin compounds. After
inhalation exposure to tributyltin -
bromide, no effects were observed in the
sex organs of male rats, but a marked
atrophic destruction of the glandular
epithelium and an increase in interstitial
connective tissues of the uterus were
observed in female rats (Iwamoto, 1960).
No changas were observed in the - -
ovaries. In a study with dioctyltin-S,5"-
bis{isooctylmercaptoacetate], an

* increaséd number of resorptions and

fetal deaths were observed as a result of
oral administration of the compound to
pregnant rats (Nikonorow et al., 1973).

Environmental Effects. No data were
found in the open literature on the
environmental degradation of alkyltin
compounds,

- Soil mobility tests have been *

. conducted to determine the capacity of

certain category members to be
transported from land burial sites

* (Midwest Research Institute, 1977). -

Leaching tests indicated that the
compounds are tightly bound by clay
and organic matter in soil and are

.immobilized, but a complete analysis of

all soil factors that influence i
transformation and transport of these - )
compounds into ground watel was not’
reported.

Many species of fresh-water fish are -

sensitive to low levels of tributyltin
compounds. For example, the 24-hour
LC;o-for rainbow trout to tributyltin

oxide is reported to be 0.027 ppm (EPA,; *

1973). Other aquatic organisms may be
tolerant to low levels of these alkyltin
compounds, but they have not been
identified. Before the impact of exposure
to low levels of these compounds can be
understood, acute toxicity data are .
needed for a broader range of aquatic
organisms, Such data will identify
sensitive and tolerant species and
narrow :he number of important food-
chain species that need additional
bioaccumulation and chronic toxicity
studies.
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2.2.b. Benzyl Butyl Phthalate.
Recommended Studies
Health:

Carcinogenicity.

Reproductive effects.
Environmental:

Environmental effects,

Substance Identification: CAS No. 85—
68-7.

Reasons for Recommendations

The evidence from one study suggests
that an increased incidence of leukemias
in female rats may have been related to
their exposure to benzyl butyl phthalate
(BBP). The parallel study in male rats
was inadequate due to excessive
toxicity and mortality among the
animals treated with BBP. These results
indicate a need for a more thorough
evaluation of the potential
carcinogenicity of BBP.

Toxicity data suggest that BEP may
influence mammalian reproductivity.
Other phthalate esters have been
reported to produce testicular eifects in
both male rats and mice and decreased
fertility in male mice. These finclings
indicate the need to test BBP for its
potential reproductive effects.

Little information is available on the
environmental effects of BBP.
Structurally similar phthalate esters,
however, are toxic to aquatic organisms
in the parts per billion range an:l
accumulate in aquatic plant and animal
tissues. This information indicatas the
need for further environmental
monitoring and testing of BBP. Chronic
toxicity to aquatic organisms and
potential effects on reproduction should
be emphasized.

Production, usage, and exposure. The
BBP producton for 1977 was reported in
the public portion of the TSCA Chemical
Substance Inventory to be in the range
of 101 million to 510 million pounds. It is

used pnmnnlg as a plasticizer in
medical and dental devices, synthetic
leather, and sealing and coating
applications. The National Occupational
Hazards Survey (NOHS) estimates that
68,500 workers are exposed to BBP
(NIOSH, 1980).

Carcinogenicity. An elevaled
incidence of leukemias was reported in
female rats treated with BBP (NCI,
1980a). The report stated that BBP
“¢ * * was not clearly carcinogenic for
female F344 rats; however, existing
evidence suggests that the leukemias of
the hematopoietic system may have
been related to the administration of the
test chemical.” In the same sludy, the
test in male rats was considered to be
inadequate because of excessive
toxicity and mortality among the treated
animals. In the male rats, however,
abnormal effects in the hemalopoietic
system was observed. No carcinogenic
effect was found in the male or female
mice treatad with BBP. In another study,
di(2-ethylhexyl)phthalate was reported
to be carcinogenic in rats and mice (NCI,

1980?3.

In the strain A mouse pulmonary
adenoma induction system, BBP failed
to produce a significant incidence of
lung tumors among the treated animals
(Theiss et al., 1977).

In view of the inconclusive findings in
the long-term rat study, the Committee
recommends that a more thorough
evaluation of the potential
carcinogenicity of BBP be undertaken.

Reproductive effects. A slight
reduction in testicular weight was
observed in male mice treated with BBP
(Calley et al., 1968). Other phthalate
esters have been reported to produce
testicular atrophy in both male rats and
mice (Carter et al., 1877: NCI, 1980b) and
decreased fertility in male mice (Oishi
and Hiraga, 19680). Based on these
findings, the Committee recommends
that BBP be tested for its potential
reproductive effects.

Environmental effects. A study of the
toxicity of BBP on aquatic organisms
demonstrated that BBP affects the
reproduction of Daphnia magna and the
growth rates of algae, diatoms, and
daphnids (Gledhill et al., 1880), The
extent to which BBP affecls these
organisms is important since many fish
and shellfish are dependent on their
availability as a food source.

A bioconcentration factor of 663 was
observed for BBP at equilibrium in
bluegills exposed to the compound
(Borrows et al., in press, as quoted in
Gledhill et al., 1980).

The log of the oclanol/water partilion
coefficient for BBP (4.8) approximates
the log K, of di(2-ethylhexyl)phthalate
(DEHP). DEHP has been shown to
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bioaccumulate rapidly in a number of
aquatic plants and animals and to
biodegrade slowly in algae, diphnids,
mosquito larvae, snails, and clams
(Metcalf et al., 1973). Low pH and
anaerabic conditions prolong
environmental degradation, which
suggests that phthalic acid esters may
persist in aquatic sediments {(Bower et
al.,, 1970; Habermann et al., 1968).

For the above reasons, and because of
BBP's high production volume,
environmental effects testing is
recommended. Because of BBP's likely
persistence in the environment, chronic
toxicity to aguatic organisms and
potential reproductive effects in
terrestrial animals should be
emphasized, although this
recommendation is not limited only to
these areas.
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Recommended Stud!es

Health:

Mutagenicity and'other short—term '
tests for genotoxic effects. : A
Reproductive effects.

" Environmental:
Enwronmental effects,

Substance Idenaﬁcaﬂon II}AS No, 85~
70-1

Reasons for Recommendm‘fons

A significant number of chromatid -
gaps in Chinese hamster cells in vitro
was reported in one study of butyl
glycolyl butyl phthalate (BGBP). In
another study, increased incidences of -
chromatid gaps, chromosomal breaks,
and translocations in vitro were
reported. The results of these studies
indicate the need for further evaluation
of BGBP in short-term studies for
potential genotoxic effects.

Little information is available on the
potential reproductive effects of BGBP.
Data on other phthalate esters suggest
toxicity that may influence mammalian
reproductivity, including testicular .
effects in both male rats and mice and
decreased fertility in male rnice. These
data indicate the need to determine the
potential reproductive effects of BGBP.

No information was found on the
environmental effécts of BGBP.
Structurally similar phthalate esters, -
however, are toxic to aquatic organisms
in the parts per billion range and
accumulate in aquatic plant and animal -
tissues. Such information indicates the
need for further environmental
monitoring and testing of BG:BP. Chronic
toxicity to aquatic organisms and
potential effects on reproduction should
be emphasized.

Production, usage, and exposure..
BGBP production for 1977 was reported
in the public portion of the TSCA
Chemical Substance Inventory to be in
the range of 1 million to 10 million
pounds. It is used primarily as a

plasticizer fopr polyvinyl resins. Plastics

containing BGBP are used for building -
and construction materials, home
furnishings, and medical and dental
devices, including PVC tubing, plastic -
storage bags, and acrylic dentures. The
National Occupational Hazards Survey
(NOHS) estimates that 5,500 workers are
exposed to BGBP (NIOSH, 1¢80).
Mutagenicity and other short-term
tests for genotoxic effects. Chromatid
gaps were observed in Chinese hamster
cells exposed in vitro to BGB?
(Odashima and Ishidate, 1975, as quoted
by Omori, 1976; the original publication
of the results could not be located for
review). In another study (Ishidate and
Idashima, 1977), an increased incidence

of chromatid gaps, chromosomal breaks;
and translocations was observed in
Chinese hamster cells exposed in vitro
to BGBP. The results were considered
suspicious by the authors, but not
conclusive of a treatment-related effect.
Ngither DNA repair damage nor
mutagenic effects were observed
following exposure of Bacillus subtilis
or Escherichia coli to BGBP (Kurata,
1975). These results are inconclusive

" because of inadequacies in the test

design. Other phthalate esters have
been reported not to be mutagenic in
bacterial assay systems. Benzyl butyl
phthalate was reported not to be

. mutagenic for E. coli (Kurata, 1975}, -

while the carcinogenic di(2-
ethylhexyl)phthalate was not mutagenic
for Salmonella typhimurium (Simmon et
al., 1977).

In view of the above ﬁndmgs, the
Committee recommends that additional
short-term studies be conducted to
evaluate the genotoxicity of BGBP.

Reproductive effects. BGBP was
reportad to increase the percentage of
resorptiors of rate embryos following
intraperitoneal injection on the 5th, 10th,
and 15th days of gestation (Singh et al.,

1972). Fetus weight decreased at all dose

levels. In the same study, administration
of BGBP to female rats did not interfere
with fertility, ‘as reflected by the ratio of
corpora lutea to implantation sites.

Available data on other phthalate -
estérs suggest toxicity that may
influence mammalian reproductivity.
These esters have been shown to_
produce testicular atrophy in both male
rats and mice (Carter et al., 1977; NCIL
1980), decreased fertility in male mice
(Oishi and Huiraga, 1979), reduced
testicular weight in male mice (Calley et
al., 1966), and increased relative
testicular weight in male mice (Oishi
and Hiraga, 1980).

The above findings indicate the need
to test BGBP for its potential

. reproductive effects.

Environmental effects. The log of the
octanol/water partition coefficient for
BGBP (4.4) approximates the log k,,, of
di(2-ethylhexyl) phthalate (DEHP).
DEHP has been shown to bioaccumulate
rapidly in a number of aquatic plants
and animals and to biodegrade slowly in
algae, daphnids, mosquito larvae, snails,
and clams (Metcalf et al., 1973). Low pH
and anaerobic conditions prolong
environmental degradation, which
suggests that phthalic acid esters may
persist in aquatic sediments (Bower et
al.,, 1970; Habermann et al., 1968).

The literature on other phthalate
esters indicates that some of them can
produce adverse effects in aquatic
organisms at concentrations in the parts
per billion range (Johnson et al., 1977;
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Mayer et al,, 1977; Mayer and Sanders,
1973).

Because of the lack of environmental
effects data on BGBP and because of its
structural similarity to phthalate esters
that persist and/or are toxic at low
concentrations, environmental effects
testing is recommended. Particular
attention should be given to effects on
reproduction in terrestrial animals and
to chronic toxicity in aquatic organisms,
although this recommendation is not
limited only to these areas.
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male rats. Bull. Environ. Contam. ToxicoL short-term studies are necessary to
21:65-67. clarify the genoloxic effect of members
14. Oishi, S. and K. Hiraga. 1980. Effect of of this category.
g:g“g:lgﬂ‘ié"e“ on mouse testes. Toxicol. ™ 3 er gtudies have shown that certain
15. Omory, Y. 1976. Recent progress in categlgry.membem act as weak
safety studies on plasticizers and plastics anesthetics, release fluoride ion, and
and their controlled use in Japan. Environ. cause kidney damage. The toxic effects
Health Perspec. 17:203~209, in experimental animals of acute
R%ﬂ [ Kautilalt:yemrk .and T}:rﬂlff inhalation of VF tfu:ui VDF are enhanced
utagenic activity of caemica after induction of liver enzymes. Given
g@mﬁéwﬂm Dev. Toxicol. the demonstration of adverse health
m A R, W. H. Lawrence, and]. effects by certain category members,
Autian. 1972 Teratogencity of phthalicesters ~ along with the strong suspicion
in rats. . Pharm. Sci. 61:51-55. epgelnltli:hgfid from analﬂogly with glher .
vin es, appropriale members o
22 Nacwellunes, thisy category should be tested in the
Recommended Studies recommended studies.
Health: Production, usage, and exposure. A
: = substructure search was made of the
Carcinogenicity. public portion of the TSCA Chemical
Mutagenicity. Substance Inventory for chemicals :
Teratogenicity. within the category definition. A total of <
Reproductive Effects. six chemcials was identified in the
Other Toxic Effects. Inventory (Table 1). Data on production
Category Indentification vo]un.m were not ava.ilable on four
This categary is defined as g]:}:gxtc:l: and were incomplete for the
fluoroalkenes of the general formula: b i AP :
Catap—Fx >
Where n equals 2 or 3 and x equals 1 to
6. Six fluoroalkenes, meeting the
category definition, were identified in
the public portion of the TSCA chemical
Substance Inventory. This category
includes those six fluoroalkenes (shown
below) but is not limited to them:
Chemical CAS No.
Tetrafluoroet! : 116-14-3
Trifluorosth 356-11-5
Vinykdine fluoride (VDF) 75-38-7
Vit fuoride (VF) 75-02-5
Hexafiuoropropens 116-15-4
Trif ot 677-21-4
Reasons for Recommendations
There is little information on the
toxicity of compounds in this category.
The testing of vinyl fluorides has
generally been given low priority
because of the lack of reactivity of
compounds with the carbonfluorine
bond. H>wever, the substitution of
additional fluorines onto the vinyl
carbon leaves it susceptible to
nucleophilic attack and thereby capable '
of direct alkylation, possibly of DNA
and other cellular constituents.
Since several vinyl halides have been
reported to be carcinogenic, vinyl
halides are generally regarded as i
suspect. A recent report described VDF b
as a carcinogen in rats. Other studies A
are needed ta clarify the carciaogenicity
of category members.
Mutagenicity expenments viere found
on only two compounds. Additional L
HeinOnline -- 45 Fed. Rea. 78443 1980
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Table 1 SELECTED CHEMICAL AND ECONOMIC INFORMATION ON CATEGORY MEMBERS

(1) Lovelade et al., 1958

NIOSH, 1980

4) Matheson Gas Data Book. 5th ed. 19

i?i TSCA Chémical Substance Inventory (EPA; 1977)
71; West and Holcomb, 1979

Name .- Molecular Boiling Consumption 1b/yr Occupational Major Uses
CAS. No. Structure Weight Point(1) U.S. Production(2) Exposure(3) (4) :
Tetrafluoroethene r /F 100.2 -760C 10-50 million 5,000 Monomer for polyfetra—
-14- ; = - fluoroethylene.
£ " -
Trif luoroethene F\ /F. 82.0 -51 2 manufacturers(5)  No No :
359-11-5 : F= c\ . information information
H F : ;
Vinylidine fluoride  H_  F 64.0 -82 2 manufacturers(5) 19,000 Monomer for polyvinylidine
(1,1-difluoroethene) i i ] fluoride. Also copolymer-
75-38-7 | : *ized with other monoters.
'Vinyl fluoride H, M 46.0 -72 1 manufacturer(5) ; No - Monomer for polyvinyl
(fluoroethene) L£=C . g ' inforiation fluoride. Also copoly-
75-02-5 H NF : merized with dther
: ¢ mofiofiers,
Hexafluoropropene A B/ A 150.0 -29 1-10 million ¢ 223 Mortofier for copolymer= -
(1,1,2,3,3,3-hexa~ F-C-C =¢C : Some imported ization, to impart nofi-
fluoro-1-propene) F/ F ; flamnability and non= |
116-15-4 oxidizing characteris-
| i tics: Intermediate ih
trganic synthesis
Trif uoromethylethene - £ E A 96.0 -16(-18) 1 manufacturer(5) No No information
(3,3,3 -trifluoro-1- F-C-C = C ' informatioh
propene) 124 “H ’
677-21-4
NOTES:

(5) No production datd provided in the public portion of the TSCA Chemical Substance Inventory (EPA; 1977)
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Chemicals in this category are used
primarily in the synthesis of polymers
and copolymers with high resistance to
heat and corrosion. The usage patterns
of the polymers (e.g., in the automotive
industry and in pollution control) would
indicate an increasing demand for these
chemcials (West and Holcomb, 1979).

The United States has no wccupational
exposure limits for category members. A
Russian study showed that the
workplace concentration of fluorinated
aliphatic hydrocarbons, including
tetrafluoroethene and polymers based
on these compounds, exceeded that
country's acceptable limits by
significant amounts (Filicheva, 1975).

The Committee concludes that the
lack of exact production and usage
information on some category members
is insufficient cause to defer clesignation
of the category. The fact that certain
members are known to be produced in
large volumes, the potential health
effects of these chemicals, and the
widespread use of products dzrived
from these monomers necessitate an
adequate assessment of the toxicity of
members of this category.

Chemical and biochemical
considerations related to toxicity. The
tendency of halogenated alkenes to
undergo chemical transformation to
epoxides is a function of both the
electron-withdrawing characteristic of
the halogen constituents and their
locations relative to the olefinic linkage.
The enzymatic formation of epoxides is
believed to be an important step in the
activation of halogenated alkenes to a
form that can alkylate active sites on
nucleotides and peptides. It has been
observed, however, that increasing the
electron-withdrawing strength of a
halogen substituent results in & decrease
in the susceptibility of the olefinic
linkage to epoxidation. Among the
halogens, fluorine exerts the greatest
electron-withdrawing strength. Thus, as
the number of substituent fluorines is
increased, the ease of epoxidation

- would be expected to decrease.
However, as the number of flucrines is
increased, it has been observec that the
potential for nucleophilic attack at the
olefinic carbon and the order of
observed reactivity increase with
intermediate carbanion stability (Cook
and Pierce, 1973). For example, the
following order of nucleophilic
susceptibility would be expected:?

*The position of CF.CH=CH, in this rank order Is
not readily apparent.

(CPu:C=CPFs > CF,CF=CF; > CF3=CF; >
HFC=CF; > HC=CF; > H{C=CHF

This rank order has been reported to
follow that of the acute toxicities of
these compounds (Cook and Pierce,
1973; Chambers and Mobbs, 1985;
Clayton, 1877). One report on vinyl
fluorides describes the eease with which
the carbon-fluorine bond can be broken
(Chambers and Mobbs, 1965). For
example, fluorc-olefins react quite
readily with amines, thiols, and, in the
presence of a base, with alcohols to give
saturated and unsaturated products. It
has been suggested that the high
susceptibility of perfluoroisobutene to
nucleophilic attack might give rise o its
extremely high toxicity (Clayton, 1977).

In summary, category members may
be biologically reactive by alkylation
through epoxide formation and through
direct displacement of the fluorine ion.

Carcinogenicity. One report describes
the experimental evidence for the
carcinogenicity of VDF in rats (Maltoni
and Tovoli, 1978). Although tumors of fat
tissue were found in the treated animals,
cerltain features of the study are
questionable. In another study, VDF was
reported to produce premalignant
hepatocellular lesions in rats (Stockle et
al., 197g).

Two reports presented evidence
showing that, in rats pretreated with
PCB, VF caused liver toxicity similar to
that of vinyl chloride (Conolly and
Jaeger, 1977; Conolly et al., 1978).
Pretreatment with trichloropropane
epoxide enhanced VF toxicity. These
findings suggest that the toxicity of VF
may be mediated through epoxide
intermediates.

The Committee concludes that the
above studies raise concern about the
potential carcinogenic aclivity of
category members. The Commillee,
therefore, recommends that members of
this category be tested for
carcinogenicity.

Mutagenicity. Both VF and VDF have
been reported to be mutagenic, without
metabolic activation in Escherichia coli,

" producing a response of up to 100 times

the spontanecus mufation rate (Landry
and Fuerst, 1988). In another study, VF
was found to cause a marginal increase
over the spontaneous mutation
frequency of Salmonella typhimurium
TA-100 (Bartsch et al., 1979). In a third
study, VF was reported not to be
mutagenic in S. {yphimurium strains
TA-1535, TA-1537, TA-1538, TA-98, and
TA-100, with and without metabolic
activation (Mortelmans and Riccio,
1979). VDF was found to exhibit
mutagenicity in S. {yphimurium TA-
1535, both with and without metabolic

In a study of the ability of VDF to
transform BALB/3T3 cells, one set of
test plates showed a series of increased
numbers of transformed colonies
(Matheson and Brusick, 1978). However,
the authors concluded that VDF was
inactive in this study.

Based on these varying and
inconclusive findings, the Committee
recommends that appropriate short-term
tests be undertaken to assess the
genotoxic effects of members of this
category.

Teratogenic and reproductive effects.
No reports were found of studies
investigaling the teratogenic and
reproductive effects of fluoroalkenes.
Based on the biological activity of
members of this category and the lack of
information on these effects, the
Committee recommends that
appropriate tests for teratogenic and
reproductive effects be undertaken.

Other toxic effects. The acute
inhalation toxicity of fluoroalkenes
varies widely (Clayton 1962, 1967, 1968,
1977). Tetrafluoroethene and
hexafluoropropene were reported to
impair renal function in rats.

Five fluoroalkenes *were reported to
be metabolized when inhaled by male
rats (Dilley et al., 1974). A cyclic
excretion of fluoride ion 4-8 and 12-14
days post-exposure was observed. The
fluoroalkene exposure produced an
increase in urinary potassium ion and
diuresis, which persisted for 2 weeks.
Chronic exposure to fluoroalkenes may
be of concern since the fluoride ion
release affects the kidney, causing
potassium depletion which may
eventually affect the cardiovascular
system. Based on these reports, the
Committee recommends that members
of this category be assessed for chronic
health effects, with particular emphasis
on the renal and cardiovascular
syslems.

Environmental Effects. No data on
environmental effects were found in the
literature. However, from data on
structure-activity relationships, the 96-
hour LCs, to fathead minnows of VDF
has been estimated to be greater than
100 mg/1 (Veith, 1980; EPA, 1980). This
estimated low acute toxicity suggesis
that aquatic testing is not warranted.
The high volatility and other chemical
characteristics of the category members
indicate that persistence and
bioaccumulation are not of concern in
aquatic environments.

When released into the atmosphere,
fluoroalkene molecules degrade at a
moderate rate. For example, the half-life

2Hexalluoropropene, tetrafluoroetheze,

iy trilluoroetbene, vinylidene fluoride, and vinyl
activation (Jagannath and Brusick, 1977). fuoride.
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of VDF, calculated from rale constants,
15 slightly less than one wesk (Howard,:
1976). The reactive atmospheric
components (ozone, hydro:yl radicals,
and atomic oxygen) attack the
fluoroalkenes by adding to or cleaving
the molecule at the double bond to
produce products such as carbonyl
fluonide (Huie et al,, 1972). Based on the
above considerations, the Committee
does not recommend envircnmental.
effects studies for category members.
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