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SUITE 202, > 3 NORTH WASHING fON STREET
ALEXANDRIA, VA 22314 (763) 804-0044

" P.0. 0K 7673, ALEXANORSA, VA 23327 7%
il 7 CF Congp

June 22, 1988

Ms. Roberzi ¥Wedge

Staff Scienti:t
Dynama' Corporation

11140 Lockville P:xke

Rockville, Maryland 20852

849408081?5
Dear Ms. Wedge:

With reference to your inquiry concerning Red Lake C Amine and
Permanent Red ?B Amine, we have surveyed our membership for
information that might be of help to you.

Enclused is . copy of a data search that was conducted by one
of our member companies as a part of this effort. In addition,
pPlease find copies of toxicity studies on Red Lake C Amine,

CAS #88-53-9, conducted on samples of commercial grade C Amine
produced, used and marketed by BASF under the product code name
IC-2. Included are the following studies:

1. Acute Oral Toxicity LDgg > 5g/kg
Albino Rat Slightly toxic to practically
non-toxic

o sysiemic signs of toxicity were noted in any of the
2zimals during the study.

Skin Irritation Primary Irritation Index 0.3
Albino Rabbit Minimally irritating

Very slight redpess was seen at intact and abraded skin
sites in three of the six animals. Mo serious or permanent
skin damage was seen at any site. (Maximum Irritation
Score possible = 8.0 in this test.)

Eye Irritation Potential

Albino Rabbit
Unrinsed Average Score 39 @ 24 ars.

Moderately irritating
Rinzed Average Score 9 @ 24 hrs.
Mildly irritating

The material caused corneal clouding, iritis and conjunctival
irritation in the animals whose eyes were not rinsed.




Effects diminished by day 4 and returned to normal by day

21. When rinsed away shortly after contact, the material

did not cause coraeal clouding. The irritation to the

iris and conjunctive still occurred, but to a lesser degree. -
Nc permanent damage cccurred although some transient severe
irritation did result.

Ameg Test Negative witn and without metabolic
Salaone: la Typhimurium activation

This compound did not demonstrate mutagenic potentiai in
the tester strains TA 98, Ta 100, TA 1535, TA 1537, TA
1538 under the conditions of this assay.

AQuatic Texicity LCso 170 mg/1
Bluegil:l

The materiai was found to be practically an.n-toxic to bluegill,
& fresh water species.

Acute Inhalation LCso (1 hour)> 11 mg/1
Spraque Davley Rat

An increases in lacrimation (predominantly in males) indicated
a response to exposure.

Octanol/Wster Partition P<10
Coefficient

The P value for C Amine in pH 5, pH 7 and pH 9 was found
to be less than 10, indicating a very low octanol solubility.

BASF has advised DCMA that it does not consider these results
or studies to be confidential.

. Lawrence Robinson
Executive Vice President

Enclosures
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Hill Top Research, !nc.

P.O. Box 42501, Cincinnati, Ohio 45242 (513) 831-3114

Ref.: 81-0962-21 August 24, 1981

ACUTE ORAL TOXICITY,
PRIMARY SKIN IRRITATION AND ACUTE EYE
IRRITATION POTENTIALS OF IC-2

For BASF Wyandotte Corporation
PURPOSE

This study was conducted to evaluate the acute oral toxicity and the primary
skin and eye irritation potentials of the test material in accordance with the
techniques specified in the Federal Insecticide, Fungicide, and Rodenticide Act
(20 CFR 163).

TEST MATERIAL

The sample wvas received froam BASF I'yandotte Corporation on July 13, 1981 for
use in these studies. IC-2, Lot #017M02M3 is a gray powder with a pH of 2.5
when moistened with water, which was stored in a closed met>! can at room
temperature throughout the study period. .

PROCEDURE
Acute Oral Administrat.on - Rats

The test sample wrs administereu on August 3, 1981 orally by esophageal
intubatior. to one group composed of five male and five female Sprague-Dawley
derived albino rats from Hilltop Ladb Animals, Inc. Weight range for the male
rats was 212 to 280 grams and for the female rats was 202 to 215 grams. The
sample wax administered as a 50.0% w/v .olution in distilled water, at a dosage
level of 5.0 grams per kilogram of body weight.
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Food was withheld from the rats for 19 1/4 to 19 1/2 hours prior to dosing.
Following dosing, food consisting of Purina Laboratory Chow and water were
availadle ad libitum. The rats were housed in groups in stainless steel wire
mesh cages suspended above the droppings: The animals were housed under a
12-hour light/12-hour dark cycle. The rats were acclimated to the laboratory
for six days prior to dosing and were individually identified by numbered ear
tags and tail marks with permanent ink. All animals were observed closely for
gross signs of systemic toxicity and mortality at one-half te three-quarter,
one and one-half teo two, and four and cne-quarter to four and one-half hours
during the day of dosing, and once or twice daily thereafter for a total of 14
days. The protocol specified obseivations twice daily. The rats were not
weighed on the seventh post-dosing day in deviation from the protocol. At the
end of the 14-day observation period the rats were weighed, sacrificed by 002
inhalation and gross necropsies were performed.

Patch Test for Primary Skin Irritation and Corrosivity - Rabbits

Five-tenths gram of the test material moistened with physiologic saline was
applied on July 22, 1981, under a one-inch square surgical gauze patch, two
layers thick, to two intact skin areas and two abraded skin areas on each of
the six New Zealand White rabbits from Johnson Bunny Ranch. The rabbits wer=e
acclimated to the laboratory for eight days prior to dosing and were individu-
ally identified by means of numbered ear tags. The application sites were
prepared by clipping the hair from the saddle area of the rabbits. The abraded
areas were prepared by making minor epidermal incisions with a hypodermic
needle. The abrasions were sufficiently deep to penetrate the epidermis, but
not to induce bleeding. Each patch was held in place with two strips of
one-inch adhesive tape. After application of the patches, the trunk of each
rabbit was wrapped with i'ubber dental damming, which was secured with staples.
An outer layer of gauze and tape was placed around the trunk of each animal.
The animals were restrained in Newmann harnesses for 24 3/4 hours.

At the end of the exposure period, the patches were removed and any residual
sample was gently sponged from the skin with a moistened towel. The reactions
were scored immediately after remcval of the patches (24-hour reading), and
again two days later at approximately 70 hours post-Josing (72-hour reading),
according to the scale reproduced in Table 1 accompanying this report. Animals
were not held after the 72-hour reading te allow examination of animals with
potentially reversible irritation in deviation from the protocol.
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Acute Eye Agglication = Rabbits

One-tenth gram of the undiluted sample wvas applied on July 23, 1981, to the
left or right eye of each of nine New Zealand White rabbits from Hilltop Lab

- Animals, Inc. and J & J Research Farms, Inc. The opposite eyes were untreated
and served as controls. The treated eyes of six rabbits were left unrinsed.
The treated eyes of three rabbits were rinsed after 30 seconds, for 60 seconds
with at least 200 ml of lukewarm t2p water. Examinations for gross signs of
eye irritation wcre made at approximately 22 3/% to 23, 44, and 69 to 69 174
hours and 4, 7, 10, 13, 16, 19, and 21 days following application. Fluorescein
Sodiua Opthalmic Solution (2.0%) was used to assess the eyes approximately 24-
hours before the study and to aid in scoring of the rabbits which had scores of
3 or leas in corneal opacity during the study. The protocol required
fluorescein applications only for scores of 2 or below. Fluorescein was
inadvertently not used to score Rabbit Nos. 5-9 on day 16. Scoring of
irritative effects was according to the method of quize, in which corneal,
iris, and conjunctival effects are scored Separately . This method is
reproduced in the addendum following Table 3.

One rabbit, No. 1, was found dead on day 4, was necropsied but was not
replaced.

RESULTS

Acute Oral Administration - Rats

No mortalities occured at the dosage level tested. Therefore, the acute oral
LD:, value was found to be greater than 5.0 g/kg of body weight for male and
feiﬂle Sprague-Dawley derived aldbinc rats.

Both male and female groups exhibited normal behavicr and appearance during the
day of dosing and throughout the observation period.

Gross necropsies performed upon the termineijc: of the study revealed no gross
pathological alterations or lesions in any rats tested.

All male and female rats gained weight during the observation period. Body
weight data are given delow:

Body Weight
Dosage Ear Tag No. Sex Start Finish Gain
e/ke g e g
5.0 4538 M 240 339 99
5.0 4539 N 2N 333 102
5.0 4580 N 212 34 129
5.0 4541 M 225 362 137
5.0 4a2 > 2% 30 106
Mean (S.D.) 226 (10) 3% (13) ns (mn

"braize, J. H., 1959. "Dermal Toxicity®, in Appraisal of the Safety of
Chemicals in Foods, Drugs and Cosmetics. Tiae Staff of the Division of
Pharmacology of the Federal Food and Drug Administration (Austin, Texas: The
Bditorial Committee of the Association of Food and Drug Officials of the United
States), p. S5t.
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‘ Body Weight
Dosage Ear Tag No. Sex Start Finish Gain
: g8/kg g g g
5.0 4573 204 236 32
5.0 4574 215 259 by
5.0 4575 2n 2438 37
5.0 4576 202 249 47
5.0 4577 213 251 38
Mean (S.D.) 209 (6} 249 (8) Lo (6)
Primary Skin Irritation Test - Rabbits
The results of a 24-hour patch of IC-2 to the intact and abraded skin areas on
the backs of New Lealand white rabbits are presented in Table 1.
Irritative effects noted during the course of the study included very slight
erythema, observed at abraded and intact sites of three animals. Slight

8 wmomm ey

erythema was noted on abrasions in five animals. Very slight edema was found
in one animal. No evidence of corrosivity was observed.

The Primary Irritation Index was found to be 0.3.

Acute Eye irritation - dabbi.s

The results following application of IC-2 to the non-rinsed and rinsed eyes of
New Zealand White rabbits are presented in Tables 2 and 3, respectively. No
gross pathology was observed upon necropsy of rabbit (No. 1) from the non-
rinsed eye group which died by the fourth day after dosing. The death was not
clearly attributable to sample administration although irritation in this
anizil was more serious than in anv other rabbit.

Non-Rinsed Eves

Irritative effects noted during the study included corneal opacity, iritis, and
! irritation. Mild to severe corneal opacitv was noted with from one-quarter or
less up to the entire corneal area involved in all rabbits tested. Corneal

opacity persisted through the 72-hour reading in all rabbits and occurred
Sporadically thereafter in individual animals. Mild to severe iritis was
observed in all animals, persisting mainly through the 48-hour reading.
Conjunctival effects included mild to severe erythema, edema, and discharge, as
well as extreme edema in one animal. Conjunctival effects lasted through day 4

of the observation period in most rabbits. The total irritation scores of this
group ranged from 0 to 90C.

Rinsed Eyes

Sporadic occurrences of mild corneal opacity were observed in the rinsed eye
group with the aid of fluorescein Staining in two rabbits. One rabbit had
sporadic cccurrences of minor iritis. Conjunctival effects included vary
slight to severe erythema and edema. No significant change persisted wore than

seven days. Totai frritation scores ranged from 0-12 in this group throughout
the observation period.
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SUMMARY

The acute oral toxicity, primary skin irritation anu cotTesivity, and acute eye
irritation potentials of IC-2 were evcluated in accorlarc: with the Federal
Insecticide, Fungicide, and Rodenticide act (40 CFR *63.

The acute oral LD.. value was found to be greater than =.J g/kg. No systemic
signs of toxicity“were noted in any animals threnghout tha study.

Followirg a 24-hour patch application of IC-2 to the irt::t and avraded skin
areas on the back of New Zealand White rabbiis, tre Primszry Irritation Index
was found to be 0.3. Slight erythema and edema were ohs:rved in some of the
animals. No evidence of corrosivity was observec.

Application of IC-2 to the unrinsed eyes of New Zesiand White raboits produced
corneal opacity, iritis changes, and conjunctival effects (erythema, edema,
and discharge). The changes were mostly reversible within seven days after
application. One rabbit died before the four-day reading. This rabbit
exhibited severe effects at the 2i-, 48-, and 72-hour readings. The death was
not clearly application-related. 1In rinsed eyes, effects were mainly limited
to conjunctival effects and were minimal by the 4-day reading in all rabbits.

Based on these results, IC-2 is classified in Catcgory IV as non-toxic by oral

ingestion, in Category IV for skin effects, and probably in Category II for eye
effects as these terms are defined in the above-cited Regulations.

Approved by: Submitted by:

’

SR f)"’- ‘».' .
‘\. A (\\!.. y) 7 RN \-{S ¢ \‘{ o N

David L. Conine, Fh.D. : Man S. Weiner, B.A.
Study Director, Toxicology Technical Writer, Toxicology

Reviewed by Quality Assurance:

-

g4 m-=,
' M"ﬁs— n 3‘*
Gayle\K. Mulberry, S

Director, Quality Assurance
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Table 1

Primary irritation scores in New Zealand White rabdits following a 24-hcur
patch application of IC-2.

Skin Time Score for Rabbit Number# - Total Score Average
Hours 1 2 3 b 5

Erythoma and Eschar Fformation

. Site D

Intact 24
72

Site

Abraded 24
72

Ed=ma Formation

Site

Intact 24
72

Site

Abraded 2L 0 0 0
72 0 0 o

3 0 0

0 0 0

a Primary Irritztion Index 0.3
Abrasions slightly ced.

SCORING KEY
Evaluation of Skin Reactions

Erythema and eschar formation:
No erythema
Very slight erythema (barely perceptibdle)
Well-defined erythema
Moderate to severe erythema
Severe erythema (beet redness) to slight
eschar formation (injuries in depth)
tdema formation:

No edema

Very slight edema (barely percentible)
Slight edema (edges of area well! AHefined

by definite raisiug)

Moderate edema (raised approximately

1 millimeter)

Severe edemz (raised more than 1| nillimeter
and extending beyond the area of exposure)
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Table 2

Eye irritation scores in aldbino rabbits following application of 0.1 ml of
IC+2 without a subsequent rinse. .

Rabbit Total
Nuuber Time Cornea Iris Con junctivae Scoret®
Hours Opacity Area Erythema Swelling Discharge

24 hours 73 33 2 3 2 3 n
48 hours 3/3 b 3 2 3 3 88/73
72 hours 3/NA 4/Na 2 90

4 days wp® ND ND D D ND
2% hours "1 2/2
48 hours "1 2/1
72 hours 1/0 2/0
4 days 0/0 0/0
7 days 0/0 0/0
10 days o/ 0/%
13 days 0/0 0/0
15 days 0/0 /0
19 days 0/0 9/0
21 days 6/0 0/0

3

N

3 £}

3 33727
2 22712
]

0

24 hours 171 3/72
48 hours N /1
72 hours 0/1 0/s2
' days 0/0 0/0
7 days 0/0 0/0
10 days 0/0 0/0
13 days 0/0 0/0
16 days e/ 00
19 days 0/0 00

3
N
3
3
3
2
1
1
0
4]
0
0
3
3
2
2
1
2
1
1
1
21 days 070 0/0 0

3
4
ND
2
3
1
0
0
0
0
0
0
0
3
2
1
1
0
1
o
0
0
0

CO0CO0O0OO0OOOaN CO0O00CO0O0OO .+ -

0
0
Q
0
0
3
1
1
0
0
0
¢
0
0
0

oMM OV O

‘Scores without/with fluorescein application.

bﬁA = Sodium Fluorescein not used in scoring due to severity of corneal
copacity by visual examination.

ND = No data, rabbit found dead on day &,

#Total score is the sum of the following three sub-totals:

(a) degree of opacity x area involved x 5

(d) 1iris score x 5

(c) sum of scores for erythema, swelling, and discharge x 2
Total possible score = 110
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Table 2 (Cont.)

Eye irritation scores in albino rabbi:a following application of 0.1 wl of
IC-2 without a subsequent rinse.

Rabbit Total
Number Time Cornea Iris Con junctivae —_  Score®
Hours Opacity Area Erythema Swelling Discharge

36

29
16711

24

T/
s

24 hours 2 272
48 hours A 2/2
72 hours 1/ 2/1
4 days 3/3 171
7 days 1/0 1/0
10 davs 270 170
13 cays 0/0 0/0
16 days 0/0 0/0
19 days 0/1 0/1
21 days 0/1 0/1

OCO0OQ0O0OOO w0 N
OCO0OO0OO0OO0~MNMNWW
OO0 OOO0OONMNN
OCOOO0OO0OOC = uw

24% hours 0/1 0/1
48 hours /1 I
72 hours 1/0 1/0
4 days 0/0 0/0
7 days 0/0 0/0
10 days 0/0 0/0
13 days 0/0 0/0
16 days 0/0 0/0
19 days 0/0 0/0
21 days 0/0 0/0

DOO0OO0OO0OO0 =N
ODOO0OO0O =0 ~NNVW
OO0 O0OO0OOOO =N
OCOO0OVOOO —

24 hours 11 /1
48 hours 171 171
72 hours 1/0 2/0
4 days 0/0 0/0
7 days 9/0 0/0
10 days /1 0/1
13 days 0/0 0/0
16 days o/® ot
19 days 0/1 0/1
21 days 0/1 0/1

/5
0/5

OCOOCOO0OO0OO0OO0O =N
OO OO ~ e N NW
OO OOO = ca s W
VO = Q v QO OQ = et o

:Scores without./with flucrescein application.
Rabdbit eyes were not scored with Sodiur Fiuorescein Opthalmic Soluticn on
day i5 due to lack of dye.

#Tota" score is the sum c{ the following three sub-totals:

(a) degrec of cpacity x area involved x 5

(d) iris 3score x 5

{¢) sum of scores for erythema, swelling, and discharge x 2
Total possible score = 110
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Table 3

Eye irritation scores in albino rabbits following application of 0.1 al of
IC-2 with a subsequent lukewarm tapwater rinse (200 ml for 60 seconds after 30
seconds of sample contact).

Rabbit ) Total
Nuaber Time sornea Iris Con junctivae Score?
Hours Opacity Area Erythema Swelling Discharge

-

£ZNNN O COOMNMNMNDEE®ON

24 hours os0® 0/0
48 hours 0/0 /0
72 hours 0/0 0/0
4 days 0/0 0/0
7 days 0/0 0/0
10 days 0/0 0/0
13 days 0/0 0/0
16 days oo® os?®
19 days 0/0 0/0
21 days 0/0 0/0

24 hours 0/¢ 0/0
48 hours 0/0 0/9
72 hours 0/0 0/0
R days 0/0 0/0
7 days 0/0 0/0
10 days an en
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21 days 0/1 0/1
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Vwoown

‘Scc»-s without/with flucrescein application
na bit eyes were not scored with Sodium Fluorescein Opthalaic Solution on

day 106 due to lack of dye.

#Tctal score is the sum of the following three sub-totals:

(a) degree of opacity x area involved x 5

(d) iris score x 5

(c) sum of scores for erythema, swelling, and discharge x 2
Total possible score = 110
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Scale for Scoring Ocuiar Lesions

(1) Cornea
(a) Opacity-degrce of density (area most dense taken for reading)
No Capacity..5....................is.....c.<s................G
Scattered or diffuse area, details of iris cleariy
visible (mild cornea opazity) seccccscscsrrestrncscsrcancsnesl
Easily discernible translucent areas, details of iris
slightly »bscured (moderate) ceeerseeeseccss.aniensnsesnnnsael
Opalescent areas, no details of iris visible, size of
pupil darely discern.ible (sevene)............................3
Cpaque, iris invisible (EXEromE) eeeeeieneeeeneesnecnonnnnnss
Area of cornea involved :
Ore quarter (or less) but not L e P |
Greater than one quarter; but less than half.......eveevenn..2
Greater than half, but less than three quarters.......cec...-3
Greater than three quarters, up to whole zrea............ .. |
AXBXs Total Maximum = 80
Iris
(a) Values
Normal.................................A......................0
Folds above normal, congestion, swelling, circumcorneal injec-
tion {any or all of these or combination of any therecf) iris
still reacting to light (sluggish reaction is positive)
(mild i L
No reaction to light, temorrhage, gross destruction (any or
all of these) (severe 8 L
A XS Total Maximua = 10
Con junctivae
(a) Redness (refers to palpebral and bulbar conjunctivae excluding
cornea and iris)
Vessels normal..........,.....................................0
Vessels definitely injected above normal (sligki, mild).......1
More diffuse, deeper crimson rzi. individual wessels not
€asily discernible (moderate)........eeeee.... Ceesaesecennsaed
Diffuse beefy red (severe)......;.....g.......................3

Chemosis

tio swelling......,................................o...........o
Any swelling above normal (includes nictitating

membrane) (slight)...=........................................1
Qbvious swelling with partial everzion of iids ‘moderaic).....2
Swelling with lids about half closed (severe)....iivieeennne.
Swelling with lics about half closed to completely

closed (extreme).............a.......ﬁ,.......................u
Cischarge

No diacharge..................................................O
any amount differeat from normal (does not include small
amounts observed :in inner canthus of normal

animals (mi’d or < 1 O |
Discharge with moistening of the lids and hairs just ad jacent
to lids (moderate).........................(.......o.......i..z
Discharge with moistening of the lids and hairs, and
considerable area around the eye (severe).....,...............3
Score (A + B+ C} X2 Total daximum = 20
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I. SAMPLE DATA ANU CHARACTERISTICS

DATE SA!IPLE RECEIVED: T7/13/81
HILL TOP RESEARCH PROJECT NUMBER: 81-0960-21
SAMPLE IDENTIFICATION: IC.2 Lot #?!&”9233

SAMPLE CHARACTERISTICS:

1. Physinal Description: Sample IC-2 Lot #91749243 is a soiid
2. Molecular Weight: Not applicable

3. Solvent System: DMSO

4, Solbility: Not applicable

SAMPLE STORAGE CORDITIONS: Room temperature protected from direct light.
DATE STUDY STARTED: 7/16/81
DATE STUDY FINISHED: 7/24/81
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II. STUDY AUTHORIZATION AND APPROVAL

HILL TOP RESEARCH PROJECT NUMBER: 81-0660-21
DATE REPORTED: 7/28/81
PRINCIPAL INVESTIGATOR REPRESENTING CLIENT:

Sandra E. Reiss
Industrial Toxicologist

STUDY DIRECTOR AT HILL TOP RESEARCH:

George C. Lavelle, Ph.D.
Study Director, Genetic Toxicology

STUDY SUBMITTED BY:

Pk A L oo s

Mark R. Entrup, B.S.
Section Head, Genetic Toxicology

STUDY APPROVED BY:

Lo e
PRy S~ [z
George C. Lavelle, Ph.D.
Direator of Technical Services,

Genetic Toxicology
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III. SUMMARY

Test article IC-2 Lot #91789243 was tested in the Salmonella/Microsomal
Mutagenicity Plate Incorporation Assay with Salmonella tester strains TA 1535,
TA 1537, TA 1538, TA 98, and TA 100 at doses of 1 ug, 10 ug, 100 ug, 500 ug,
and 1000 ug per plate both without and with the S-9 metabolic activation
systen. -

Under conditions of this investigation, no mutagenic activity was demonsirated
for test article IC-2 Lot #91749243,

IV. INTELDUCTION

The Salmonella/Microsomal Assay for Mutagcnesis, developed for the detection
ol potential chemical mutagens and carcinogens by Bruce N. Ames, Ph.D. of the
University of California at Berkeley, is probably the most widely adopted,
rapid, in vitro, microbial screening system yet developed for this purnase,
Based upon the premise that DNA of aicroorganisms and mammals is essentially
the same structurally and chemically and the theory that most carcinogens
cause cancer through somatic mutation, in vitro microbial mutagenesis assays
such as the "Ames" test serve a. a valuable screening tool in the assessment
of the mutagenic potential of a chemical for humans. While they can be used
to identify chemicals with biological properties similar to known carcinogens
and to predict with high probability that a chemical will produce cancer in
mammals, in vitro mutagenesis assays are only presumptive and cannot be
considered as definitive tests in the identification of carcinogens.

Since bacteria have such relatively short generation times and are sensitive
to a wide range of autagenic substances, they are well suited for use in the
initial screening for mutagenic agents in iarge numbers of compcunds. The
majority of the tests, inciuding the "Ames" test are designed to detect
reverse mutations such as reversion of selected auxotrophic bacteria (strains
which require a particular nutrient such as an amino acid Jor grewth) t¢
prototrophic or wild-type strains. Since reverse mutations of this type
indicate a change at only one gene or nucieotide sequence in the DNA, thas is
referred to as a point mutation. Such mutations are the results of either
base-pair substitutions or frameshift sutations (addition or deletion of a
single nucleotide pair).

The Saimonella/Microsomal Mutagenicity Assay, in particular, utilizes
specially constructed mutants of Salmonella typhimuriua which have been
Selected for their seasitivity and specificity in being reverted froa
histidine dependence tack to the wild-type or histidine independence.
Consequently, by demonstrating a significant increase in the nuxber of
revertant sutant colonies occurring in cultures treated with the test coapound
as compared to the spontaneous mutants (background count) obtained in
untreated control cuitures, mutagenic activity of the test compound is
determined. Detection of promutagens (compounds which require metadolic
conversion by mammaliin enzyme systems to their reactive forms) is
accomplished in this assay by adding liver microsomal enzyme preparations
(3-9) to the test system, thus, incorporating an important aspect of mammalian
®etabolisa into an jn vitro test.
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The purpose of this siudy was to evaluate the mutagenic potential of the test
material using the Salmonella/Microsomal Mutagenesis Assay.

v. .
VI.
A. Bacterial Indicator Strains:
Salmonella typhimurium, strains
B. Animals:
Sprague-Dawley Rats
Sex: adult males
Weight upon receipt: 175-190 g.
Weight upon sacrifice: 200-275 g.
C. Media and Reagents:
. R 1. Nutrient broth (Difco) supplemented with 0.5% Nua(1i
{ 2. Top agar (0.6% Difco agar, 0.5% NaC1, 0.5 mM biotin, and 0.5
mM L-histidine-HC1)
3. Minimal-glucose agar medi.m (1.5% Bacto-Difco agar in

Vogel-Bonner Medium E, 2% glucose)

4. Tryptone agar medium
5. Arcclor 1254
6. DMSO

7. Glucose-6-phosphate

Positive Mutagenic Controls:

(MNNG)

-l

PURPOSE

MATERIALS

TA
TA
TA
TA
TA

1535
1537
1538
98
100

8. Nicotinamide adenine dinucleotide phosphate (NADP)

1. N.ractivati~n assay: N-methy1-N-nitro-N-nitrosoyanid:ne

9-Aminocacridine (9-424)
2-Nitrofluorene (2-NF)

2. Activation assay: 2-Aminoanthracene (2-A1)
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VII. METHODS

A. Bacterial Preparation:

Upoi. receipt of the indicator strains (obtained from Bruce N. Ames),
nutrient broth (containing 0.5% NaC1) cultures were prepared. All
strains werec checked for the appropriate mutation markers. The
cultures were then frozen, 0.8 ml nutrient broth culture with 0.07 ml
DMSO, and stored at -80°C. Each week, new cultures were started from
the frozen peraanents in 10 m! of nutrient broth with 0.5% NaC1 and
incubated or. a shaker overnight at 37°c. These cultures were then
stored ir a refrigerator and checks for the appropriate genetic markers
were conducted before each culture was releas. : for use in testing.
Such cultures were only used for one week.

Preliminary Toxicity Testing:

The effect of the test articles on the survival of the bacterial
sStrains was determined prior to the Ames Bloassay. This was
accomplished by adding different levels of the test articles and
Solvent to tubes containing 2.0 mi top agar (at 45° C) and 0.1 ml of
the tester strain. After mixing, the tube contents were poured onto
ths surface of tryptone agar plates. The plates were then incubated at
37°C for 18-24 hours and the background lawn of bacteria in test
articles plates was compared to the bacterial iawn in the solvent
plates. Toxicity on the ‘ryptone agar plates was detectable by a
thinning or disappearance of this background lawn of bacteria.

Plate Assay for the Datection of Direct Acting Mutagens:

&1l plate assays for bacterial mutagenesis were conducted
according to the methodology described by B. N. Ames, et. al. (1)

The following were added, in order, to 2 ml of molten top agar
contained in 13 x 100 am tubes:

1. 0.1 ml of a log phase culture of the appropriate indicator
strain

2. 0.1 ml of the appropriate concentration of test material
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VII. METHODS (Contirued)

Each tube was prepared individually, immediatiely vortexed, and the
contents poured over the surface of a minimali-glucose :gar plate. Each
plate was rotated to evealy distribute the top agar dercre it hardened.
ALl plates were incubated for 48 “.ours at 37°C. Afte- incubation, the
plates =re observed for revertant colonies ard ihe colonies were
counted and racorded. .

The five conceatration of test material used in thi- test were:

1000 ug/plate
500
100

10

1

All concentrations were tested in triplicate against the following
strains:

TA 1535
TA 1537
TA 1538
TA 98
TA 100

Tabie II presents the positive controls used in this study, their test
concentration and their specific mutagenic action observed on the

tester strain.

Spontaneous revertant controls consisting of the indicator strains and
solvent were also included. The solvent and the highest dose =ovel of
the test material were checked for sterility by adding 0.1 ml of each
to 2 ml of top agar without the test organisms and pouring the entire
contents over minimal-glucose agar plates. All plates were then
incubated 48 hours at 37°C.

Plate Assay for the Detection of Mutagens Requiring Matabolic
Activation:

1. Method of Induction and Preparation of Liver Enzymes

The polychlorinated biphenyl mixture, Aroclor 1254, was used for
the non-specifc .uduction of liver enzymes. Adult, male Sprague-
Dawiey rats were given a series of four consecutive, daily I.P.
injections of Arcclor 1224 (diluted in corn oil to a concentration
of 200 mg/ml). Total dosage for ~ach rat was 500 mg/kg. On the
fifth day post injection, all animals were sacrificed by CO
asphyxiation. Using aseptic techniques, the liver was immeéiately
dissected from each rat. )
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VII. METHOLS (Continued)

2. Preparation of S-9 Cell Fraction of Liver Homogenates

After dissection, the livers were placed in beakers (pre-weighed)
and the weights recorded. The liverc were washed with approx-
imately 1 m1 homogenizing buffer (0.15 M KC! and 0.05 M “ris-
(hydroxymethyl) aminomethane) per gram wet weight, minc.d with
sterile scissors, and three volumes of buffer per gram liver were
added. The livers were then homogenized using a motor driven
Potter-Elveh jem homogenizing unit at 4°C. The homogenate was
centrifuged for 10 minutes at 9000 g (8700 rev/min in SS-34 head
of Sorvall RC-5) and the supernatant, designated as S-9 fraction,
was decanted, dispensed in 2 ml aliquots, and stored frozen at
=80°C until required for testing. All steps were at 0 - 4°n using
cold, sterile solutions and glassware. Protein concentrat .na of
each bulk preparation of S-9 was determined according to i .c
method of Lowry, et. al. (2).

3. S-9 Fraction Standardization

Each S-9 preparation was diluted with homogenizing buffer to a
protein concentration of 10 mg protein/ml S-9. The diluted S-9
preparation was then titrated over a range of concentration (10-
150 ul S-9/ml S-9 mix) with 2-aminoanthracene, to determine the
optimum amount of S-9 for use in the general screening procedure.
The concentration range of S-9 was found to be 50 to 100 ul S-9/ml
of S-9 mix (500-1000 ug protein/1 mal $-9 mix).

8., Preparation of S-9 mix

The following is a list of all components and their concentrations
used in S-9 buffer:

Component Final Concentration/ml S-9 mix

KC1 0.33 =M
Glucose-6-phosphate 0.5 =M
NADP 0.4 mM

NaH,po, . 7 H,0, pH 7.8 100 zM

S-9 buffer was preparaed from refrigerated stock solutions of 0.2
M phosphate buffer, 0.4 M HsC12, and 1.65 M KC1 each day assays
were to be conducted. The S-9"was thawed on the day of assay and
added to the S-9 buffer (100 ul S-9/1 =l S-9 buffer) in order to
prepare fresh S-9 mix. The entire S-9 mix was then passed

through a 0.85 um disposable Nalgene filter unit for steriliszation
and then stored at ¥°C until use on that same day.
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VII. METHCDS (Continued)

S. Activated Plate Assay:

All metabolically activated plate assays were cond..ted as de=-
cribed ab~ve in Section C {(:late Aasay for the Detection of Direct
Acting Mutagens), the only mod.fication being the ad ition of 0.5 ml of
S-9 mix to each tube of top agar immediately before vortexing and
pouring. All test ccncerntirations and test strains remained the same as

in Section C.

T:ble III presents the positive controls used in the activation
study, their concentraticns, and their specific mutagenic action
observed on the indicator strain.

Spontaneous revertant contrcls consisting of the indicator
strains, solvent system and S-$ mix were 21so inciuded. The sol-
vent, S-9 mix, and highest dose level of the test matsrial were
checked for sterility by adding 0.1 m! (0.5 ml in the case of S-¢
mix) of each to 2 ml of top agar without the test organisms and
pouring the entire contents of each tube over min;mal-glucose agar

plates. All plates were then incubated i8 hours at 37 °C.

Criteria

The following criteria were used in the evaluation and reporting of tnn
mutagenic potential of the test material:

1 *ha snontanasus ravartant lawvels £ ~Alh abmaisn redha 1o 3w
e i Ll R g SR Al g I T Vil WGIiW T CLO lvl Cﬂ\.ll Jhl [~ ¥R Wll('-ll UOC &

either the direct plate assay or the activated nlate assay mus
within the acceptable limits as 2efined by the historiczl data
shown in Table VI,

st be

all sterility controls must be negative,

all positive controls must demonstrate that the indicator strains
are functional with known mutagens as evidenced by an increase of
at least three times the asumber of revertant colonies per plate as
the spontaneous revertan’. cortrois.

To be considered positive for mutagenic activity, the test material
should exhibit a dose respcnse effect (increasing numbers of
revertant colonies wi‘h iucreased amounts of the test sample),
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VII. METHODS (Ccaiinued)

S. for strains TA 1535, TA 1537, TA 1538, and TA 98, the test sample
should produce a positive dose response over the concentrations
with the lowest increase in revertants/plate greater than or equal
to 3x the solvent vontroi value or the S$-9 fraction control value,
as apnlicable, to de considered gutagenic, and

to be considered mutagenic for strain Th 100, the test sample
should produce a positive dose response over three concentrations
with at least one dose producing an increase in revertants/plate
greater than or equal to 3.5x the solvent control value or the S-9
fraction control value, as applicabdle,

Criteria (1), (2) and (3) above must be met before the results of testing
conducted with any test sample can be considered valid. To be considered
mtagenic, criteria (4) and (5) or (6) must also be met.

VIII. RESULTS AND DISCUSSION

Test article IC-2 Lot #91749243 was tested in the Salmonella/Microsomal
Mutagenicity Plate Incorporation Assay at doses of 1 ug, 10 ug, 100 ug, SO0
ug, and 1000 ug/plate, in triplicate with five tester strains of Salmcnella
both without metabolic activation and with S-9 metabolic activation. The
resulis are shown in Tables IV and V. Under each strain in the tables is a
column of numbers to the left which are the revertant colony counts, and to

the right are showm the =zean and standard deviation.

Results of the nonactivation direct mutagenicity assay are shown in Table
IV. There was no statistically significant increase in mean numdbers of
revertant colonies above the mean for solvent control blates at any dose
tested with any of the five Salmonella tester strains.

Results of the assay with S-9 metabolic activation are shown in Table V.
There was no statistically significant increase in mean numbers of
revertant colonies above the mean for S-9 control plates at any dose tested
with any of the five Salmonella tester strains.
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VIII. RESULTS AND DISCUSSION (Continued}

Tables II and III list the positive controls used for direct nonactivation
and metabolic activation assays, re=pectively, and the results are shown in
Tables IV and V. All positive controls generated mean numbers of revertant
colonies at least three fold greater than the mean for solvent and S-9
negative controls. For each strain, the numbers of revertant colonies in
negative control plates were within acceptable limits as defined by the
historical data fur spontaneous revertants as shown in Table VI. All
sterility controls were negative. All of the criteria for a valid test
were thus fulfilled.

Results of tests for toxicity of Sample IC-2 Lot #91749243 are shown in
Table I. Toxicity was observed at doses of 5000 ug and 10,00C ug/plate for
strain TA 1537 and at doses of 5000 ug and 10,000 ug/plate for strain TA
100.

CONCLUSIONS
Under conditions of this study, no mutagenic activity was demonstrated for

test article IC-2 Lot #91749243 in either the direct or S-9 - activated
Salmonella mutagenesis assays.

IX. STATISTIZAL ANALYSIS OF TEST DATA

Least squares linear regression analysis was used to compute the "best
fit" regression line of dose repcuse on dose level for the test
sample. These regression lines represent the strength of the dose
response obtained againat each bacterial indicatar strain. For each
respconse line (Table VII)

y = mx + b,

the sample regression coefficient, m, was tested for a statistically
significant devi~tion from the value zero (0) which wouvld incicate
amutagenic, activity (3). The null hypothesis and the alternative
hypothesi: are stated »elow:

Ho: m = 0, tie data do not suggest mutagenic activity

HA: m » O, the lata suggest increasing mutagenic activity
dose

Signif.cance level = 0.05
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TABLE I

DETERMINATION OF SAMPLE iuXICITY TO S. typhisurium

Strains TA 1537 and TA 100

Percent of Growth Inhibition

“Sample toncentration (ug/plate) TA 1537 TA 100
IC-2 10,000 100 100
Lot #91749243 5,000 100 75

1,000 0 0
100 0 0
10 0 0

Controls:

DMSO 0.7 ml/plate 0 0
9-AA 100 ug/plate 0 -

S ug/plate
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TIBLE II

POSITIVE CONTROL USED IN THE DIRECT MUTAGENESIS ASSAY

Indicator Positive Control Probable Mutagenic
Strain Chemical Conc. (ug/plate} Soivent Activity

Base-pair Substitutior
Franeshift Mutation
Frameshift Mutation
Frameshift Mutation

Base-pair Substitutisn
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TABLE III

POSITIVE CONTROLS USED IN THE METABOLIC ACTIVATION MUTAGENESIS ASSAY

Indicator Positive Cont.ol Probable Mutagenic
Stain Mutagen Conc. (ug/plate) Solvent Activity

TA 1535 2-AA 2.5 Base-pair Substitution
TA 1537 2-AA 2.5 Frameshift Mutation
TA 1538 2-AA 2.5 Frameshift Mutation
TA 98 2=AA 2.5 i Frameshift Mutation

TA 2=-AA 2.5 Frameshift Mutation
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TABLE 1V

RESULTS OF SALMONELLA/MICROSOMAL ASSAY
WITHOUT METABOLIC ACTIVATION ON SAMPLE IC-2

REVERTANTS PER PLATE OF BACTERIAL TESTER STRAINS
TA 1535 TA 1537 TA 1538 TA 98 TA 100

DMSO 200 17.7 13 14.0 53 57.3
(SOLVENT 19 + 3.2 . 19+ 4.6 63+ 5.1
CONTROL) 14 10 56

MNNG 1134 1339.3
(POSITIVE 1340 +205.0
CONTROL) 1544

2-NF 769 805.3 605 676.
(PCSITIVE 819 + 31.8 739 + 66.
CONTROL) 828 684

9-AA
(POSITIVE
CONTROL)

SAMPLE
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TABLE V

RESULTS OF SALMONELLA/MICROSOMAL ASSAY
WITH METAZOLIC ACTIVATION ON SAMPLE IC-2

REVERTANTS PER PLATE OF BACTERIAL TESTER STRAINS
TA 1535 TA 1537 TA 1538 TA 98 TA 100

20 17.7 6.7 13 %.0 53 57.3 130 133.0
1: + 3.2 + 1.5 19 + 4.6 63+ 5.1 136+ 3.0
1 56

9 12.7 7' 12.0
13+ 3.5 + 58 + 14.5
16 87

122 197.0 228 2233 QN7 1208.7 1677 1802.7 1251 1850.7
209 + 69.8 258 » 35.0 1264 +233.7 1834 +113.3 1829 +346.8
260 188 1403 1897 1872

47 120 110.0
iy + 1 96 + 12.5
63 114

63 137 131.7
79 109 + 23.0
54 155

72 119 128.7
69 » 127 + 49
84 128

> 133 126.0
83+ 12.5 116+ 8.9
70 129

78 120 132.3
72 152 « 7.2
T4 125
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HISTORICAL BACKGROUND OF SPONTANEJUS REVERTANT LEVELS FOR THE BACTERIAL
INDICATOR STRAINS®

Mean Standard Range
(# Revertants/Plate) Deviation # Revertants/Plate)

Plate Assay
Without Metabolie
Activation System

TA 1535
TA 1537
TA 1538
TA 98
TA 100

Plate Assay
With Metabolic
Activation System

TA 1535 5-37
TA 1537 2=
TA 1538 12-32
TA 98 L 16-78
TA 109 73-407

®ALll data were derived from all tests conducted within this laboratory and
compiled to the present.
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TABLE VII

ESTIMATED LEAST SQUARES REGRESSION EQUATION AND STUDENT'S - t VALUES FOR
DETERMINING THE STRENGTH OF THE DOSE RESPONSE

Regression . Student's-t value
Bacteria yz mx + b for Nuil Hyrothesis Accept Ho/
Indicator (Response=Slope x Dose (H.: the data do Reject ﬂo
Sample Strain + Intercept noQ suggest (S.L.%)
mutagenic activity)

Ic-2
Lot #9174y243

A. Test
without
metabolic
activation

TA 1535
TA 1537
TA 1538
TA 98
TA 100

B. T“t
with metabdbolic
activation

Th S35
TA 1537
TA 1538
TA 98
A 100
Significance Levels

af 0.05

Student - t Critical Values:

®S.L. = Significance Level

®8NA = Not applicable; no mutagenic response observed for this strain.
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8.....................-.....'Gm
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F@VisseseseennssesensessssnsssRevolutions
S-9..........................Supernatant obtained from 9000 x g centrifugation
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] UBeertsaasarsssnsessesnnsessssMicrogram
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INTRODUCTION

The purpose of this study was to estimate the acute toxicity of

IC-2 to bluegill (lLepomis macrochirus) under static conditions.

A 96-hour definitive test was conducted from 4-8 August 1981 at
the Aquatic Toxicology Laboratory of EG&G, Bionomics, Wareham,

Massachusetts. All raw data generated are stored at the above

location.

MATERIALS AND METHODS

Unless otherwise stated, procedures used in this acute toxicity
test followed those described in "Methods for acute toxicity
tests with fish, macroinvertebrates, and amphibians" (U.S. EPA,
1975) and the protocol entitled "EG&G, Bionomics Protocol for
Freshwater Static Acute Toxicity Tests with Fish." Values are
reported to different levels of significance depending on the

accuracy of the measuring devices involved in any one process.

The IC-2 (c-amine; Intermediate chemical, lot #91749243; 7/9/81),

an off-white colored powder, tested as 100% active ingredient,

was received from the BASF Wyandotte Corporation, Wyandotte, Michigan
on 14 July 1981. Nominal test concentrations are reported as

milligrams of IC-Z per liter of test solution (mg/).




The blgggi}} (Bionomics lot #81D7) were obtained from a

commercial fish supplier in Connecticut and held in a 50C-f fiber-
glass tank under a photoperiod of 16 hours light and 8 hours
darkness. All fish were fed a dry pelleted food, ad libitum,
daily except during the 48 hours prior to testing. There was 0.1%
mortality in the test fish population during this 2 day period
(Daily Record of Fish Holding Conditions). The well water which
flowed into this tank was characterized as having total hardness
and alkalinity ranges as calcium carbonate (CaCO,) of 26-30 mg/%
and 22-26 mg/%, respectively, and a specific conductance of 125-130
micromhos per centimeter (umhos/cm) (Weekly Gravity Feed Tank
Water Quality Analysis Logbook). Other parameters monitored in
the holding tank were a pH range of 6.2-6.7, a dissolved oxygen (DO)
range of 87-95% of saturation and a flow rate of 10-11 tank volume
replacements/day (Weekly Record of Fish Holding Water Character-
istics). Test fish were maintained under these conditions for

a minimum of 14 days. The temperature in the holding tank was
19-22% during this 14 day period (Daily Record of Fish Holding
Conditions). The specific conductance was measured with a YSI
Model #33 salinity-conductivity-temperature meter and probe, the
PH was measured with an Instrumentation Laboratory Model #175 pH
meter and combination electrode, the DO was measured with a ¥SI
Model 357 dissolved oxygen meter and probe and the temperature was
neasured with a Brooklyn alcohol thermometer. Total hardness and

alkalinity were measured according to APHA et al. (1975).




The definitive test was conducted in 19.6-% glass jars which
contained 15 t of test solution. The dilution water used was
soft water reconsituted from deionized water according to
recommended prccedures (U.S. EPA, 1975). This water had a total
hardness and alkalinity as CaCO, of 41 mg/2 and 31 mg/%, respec-
tively, a pH of 7.4 and a specific conductance of 190 ymhos/cm

(Reconstituted Water, Water Quality Analysis).

Test mixtures were prepared by adding the desired amount of IC-2
directly to each test jar containing 15 g of diluent water. The
test jars were then mixed for 5 minutes with an Eberbach Lab-Stir

equipped with a stainless steel shaft and blade.

A control jar containing the same dilution water as used in the
exposure jars, but containing no 1C-2, was maintained. All test
solution temperatures were controlled by a system designed to
maintain temperatures at 22 + 1°C. Test solutions were not
aerated. The photoperiod during testing was the same as that

provided during acclimation.

Ten bluegill with a mean {(range, N=30) wet weight and total
length of 0.34(0.14-0.59) grams and 31(24-42) millimeters (Fish

Weights and ..ngths Log) were randomly distributed to each test

jar within !5 minutes after the test solutions had been prepared




- ~—--- - Mortalities were recorded and removed from each test jar and
bioclogical observations of the fish and observations of the

physical characteristics of the test solutions were made and

recorded at 0, 24, 48, 72 and 96 hours of exposure. The pH and

DO concentrations were measured at 0, 24, 48 and 96 hours in the
control and the high, middle and low test concentrations. The
temperature was measured in the control jar at 0, 24, 48, 72 and

96 hours of exposure.

The concentrations tested and the corresponding mortality data
derived from the toxicity test were used to estimate 24-, 48-,
72- and 96-hour median lethal concentrations (LCS50) and 95%
confidence intervals. The LC50 is defined as the concentration
(nominal or measured) of the test compound in dilution water
which caused mortality of 50% of the test animal population at
the stated exposure interval. The computer program utilized
(Stephan, 1978, personal communication) estimated LC50 values
using one of three statistical methods in the following order of
preference: moving average angle analysis, probit analysis,
binomial probability. The method selected was determined by the
characteristics of the data base (i.e. presence or absence of
test concentrations causing mortality of 100% of the test animal
population, test concentrations causing mortality of a partial
number of animals in the population, etc.). The computer program

scanned the data base, identified the most preferred statistical

method and performed the analysis.




The 96-hour LCS0 (and 95% confidence interval) for bluegill
exposed to IC-2, estimated by binomial probability, was 170

(130-220) mg/%.

Table 1 summarizes the 24-, 48-, 72- and 96-hour LCS50's and

95% confidence intervals and states the no discernible effect
concentration through 96 hours. The no effect concentration is
defined as the highest concentration tested at which there were
no mortalities or observed behavioral and physical abnormalities

(i.e. loss of equilibrium, fish at surface, darkened pigmentation).

The temperature in the control jar was 22 + 0°c during exposure.

The pH and dissolved oxygen concentrations measured during the
toxicity test are presented in Table 2. Table 3 presents the
nominal test concentrations, the corresponding percentage mortali-

ties and the observaticns made.




LITERATURE CITED

APHA, AWWA, WPCF. 197S. Standard methods for the examination
of water and wastewater. 1l4th Edition, wWashington, D.C.

1193 pp.

Stephan, Charles. 1978. U.S. EPA, Environmental Research Labor-

atory, Duluth, Minnesota. Personal communication.

U.S. EPA. 1975. Methods for acute toxicity tests with fish,
macroinvertebrates, and amphibians. Ecological Research

Series (EPA-660/3-75-009), 61 pp.




*TeAIB3UT 20U3PTIUCD $G6

*A3T111qeqOad TeTWOUTq AQ pojewtysa

Acmmlomav (ozz-o0€1) (ozz-0e1) nAcNNchAv
0ET oLT OLT chH o»a

(3/bw) sanoy 9¢ ybnoays anoy 96 anoy g¢ anoy gy oy pz
UOTIVIJIUSIUOD 309339

e (¥/0W) 06T
9TqTUISISTP ON

*C-JI 03 pasodxa (sniyysoroew sjwoderq) 111bantq

T03 SIPAISIUT BOUIPTIUOD 456 PUP SANTRA 0GDT INOY-96 PU® -2, ‘-8p ‘~pz SUL T OTqed




Table 2. The pH and DO concentrations measured during a 96-hour

toxicity test with IC-2 and bluegill (Lepomis

macrochirus) .

Nominal
concentration
(mg/2) 0 hour 24 hour 48 hour 96 hour

46

control

600 8.3(94) 8.6(98) 8.1(92) 7.2(82)
220 8.5(97) 8.3(94) 4.9(56) 6.4(73)
46 8.7(99) S5.6(64) 4.4(50) 3.0(34)
8.7(99) 5.9(67) 4.4(50) 3.8(43)

a o
% of saturation at 22°C.




Table 3. Concentrations tested and corresponding percentage

mortalities of bluegill (Lepomis macrochirus) exposed

to IC-2 for 24, 48, 72 ané 96 hours.

Nominal
concentration $ mortality

{mg/%) 24 hour 48 hour 72 hour

78
46

control

a
Undissolved test material was present on the bottom of the test

vessels at 0 hoar.

b
Undissolved test material was present on the bottom of the test

vessel.
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I. GENERAL

A one-hour inhalation exposure was performed using Sprague-Dawley
derived (CO®) rats to determine the acute toxicity of C-Amine. The test
material, a greyish-white powder was labelled “IC-Z 014325 91749243 MS," and
was received on Mar~ch 9, 1982. The purity of the mater.al was >98%, All
testing was conducted at Bio/dynamics Inc., P.0. Box 43, Mettlers Road, tast
Millstone, New Jarsey, 08873 where the protocol, data, and report will be
stored in the archives.

1. EXPERIMENTAL

The test material was gress-packed using a Carver Hydraulic Fress
at a pressure of 100 pounds per square inch (psi) into the cylinder of a
Wright dust-feed mechanism. Ory air, at a flow rate of 20 liters per minute
(1pm), was passed through the dust-feed mechanism. The resuitant dust-laden
airstream was directed, undiluted, into a 100 liter {1) Plexiqlas® exposure
chamber containing the test animals. One cylinder was raquired to complete
the exposure which lasted one hour.

The generation apparatus and test material were weighed hbefore and
after the exposure. The difference in weight represented the total amount of
test material delivered into the chamber; this, divided by the tota! volume of
air delivered yielded the nominal exposure concentration,

A wet-bulb/dry-buld hygrometer was used to menitor chamber air
temperature and relative humidity wnich were recorded at an hourly interval
during the exposure.

The test group consisted of five male and five female Sprague-
Dawley derived (CD®) rats obtained from Charles River Breeding Laboratories,

Wilmington, Massachusetts on March 9, 1982. The animals were held for 21 days

pre-exposure during which time animals considered suitable for test material
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1. EXPERINENTAL (Cont.)
. exposure ware sorted into groups on a random basis and individually identified
by eartag. The animals were housed individually in elevated, stainless steel
- and wire mesh cages and provided with city tap water (Elizabethtown Water Co.)
and pelleted food (Purina Rodent Laboratory Chow - S001) ad 1ibitum during the
non-exposure period. No food or water was available during the exposure.
On the day of exposure (Day O - March 30, 1982) the pre-exposure
body weights were in the ranges 244-298 grams (males) and 216-228 grams

(females). The animals were observed for abnormal signs before exposure, every
fifteen minutes during the exposure period, upon removal from the chamber, for
four hours post-exposure, and daily thereafter for 14 days. Individual body
weights for all rats were recorded on Day O (prior to exposure) and on Days 1,
2, 4, 7, and 14, On Day 14 (April 13, 1982), all rats were exsanguinated und:r
ethy! ether anesthesia and gross necropsy examinations were performed. MNo
tissues were saved.
111,  RESULTS AND DISCUSSION

During the exposure, a total of 13.76 grams of test material! was

delivered in a total volume of 1200 liters of air, yielding a nominal exposure

concentration of 11 milligrams per liter (mg/1). The mean chamber temperature

was 69°F and the wmean relative humidity was 843,

No rats died during the exposure or subsequent 14-day observation

period.

Most rats appeared unaffected during the exposure period; some had

eyes partially closed after 1S minutes of exposure.
" After removal from the exposure chamber, all rats exhibited lacri-

maiion for up to four hours post-exposure, which had not adbated by the time of

the observation on the next day. Some rats exhidbited signs of matted and wet

fur, salivation, red, dried-red and mucoid nasal discharge; all these signs
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11l RESWLTS AND DISCUSSION (Cont.)

completely abated by the observation on the next day, except the mucoid nasal
discharge (Tadle 1).

Lacrimation was seen in most animals (predominanty males) during
the 14-day observation period. The frequency of this observation remained
relatively constant through Day 11 but afterwards it reduced in frequency.
This is interpreted as a treatment-related effect. Other signs (mucoid, red,
or dried red nasal discharge and dry rales) were seen infrequently in fsolated
rats and did not appear associated with exposure to the test material
(Tadble 2).

Although small, transient weight-losses were seen in all rats (due

to exposure procedure), the body weights recovered to pre-exposure values in

males by Day 4 and in females by Day 7. Body weight increments in the second

week were within the limits of normal expectation for both sexes, and thus,
were not indicative of a response to exposure (Table 3).

At necropsy, 4 male and 1 female rats showed foci or areas of lung
discoloration and/or surface irregularities. These are common pathological
findings in Sprague-Dawley rats. However, in males it may be related to
exposure due to the higher incidence than is ncrmally encountered. In
addition, one female had both ovaries surrounced by a capsule filled with clear

fluid (Tadle 3).




I coMLUSION
' A one-hour acute inhalation exposure to C-Amine at a nominal con-
f’to‘ntntion——of 11 aflligrams per liter did not produce mortality; however, an
~ increase in lacrimation (predominantly in males) indicated a response to
exposure. Body weights did not reveal effects from exposure. Necropsy
observations of lung discoloration, mottling, and surface irregularities may be

indicative of a response to treatment in males.
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SUMMARY

An  octanol/water partition coefficient (P) determination was
conducted on Red Lake C-Amine at three pH levels.

Duplicate test solutions were prepared in aqueous hbuffered
solutions at 0.12 and 0.012 w/v for pH 7 and pH 9, and 0.05% and 0.005%
w/v for pH 5. Five milliliter aliquots of these solutions were parti-
tioned with 5 ml of octanol and aliquots of the octanol and water phases
vere drawn and aralyzed for their C-Amine concentration. The concen-
tration in the octanol layer at all 3 pH levels was below the wminimum
detectable limit of the analyvtical method.

The P value for each equilibrium system was calculated baced on the
minimal detectable limit for C-Amine in octanol and the high test
concentrations of C-Amine in the aqueous phase.

The P value for C-Amine in pH 5, pH 7 and PH 9 is less than 10.




- INTRODUCTION

The BASF Wyandotte Corporation contracted Analytical Bio-Chemistry
Laboratories, Inc. to conduct an octanol/water partition coefficient (P)
study of C-Amine at three pK levels. This study was authorized by
Dr. Daniel Steinmetz in a letter dated October 24, 1984 and was con-
ducted from December 3, 1984 to February 12, 1985.

METHODS AND MATERIALS

This study was conducted following the methods outlined in the ABC
protocol #A-8003 revised November 20, 1984 for BASF Wyandotte
Corporation entitled “"Deterzination of Octanol/Water Partitjon
Coefficients” (Appendix I11).

1. Test Compound

C-Amine was received from BASF Wyandotte Corporation on
November 8, 1984, a white powder in a vial labeled Red Lake
C-Amine, lot #2406-62, and was stored in the freezer when not
in use.

Test Water

All test water used in this study was deionized water
boiled for 30 minutes and filtered through a 0.22 micron
filter. The water was saturated with test octanol before

use.

Test n-Octanol

Ail test n-octanol was ACS certified l-octanol which had
been washed with 0.1 N HC1l, 0.1 N KOH and water. The octanol
vas saturated with test water before use.

Test Systea

The test system consisted of 16 X 125 am culture tubes
wvith inert (Teflon) lined caps, an Environ Shaker® at 23°C
21°C and an IEC Ciinical centrifuge.

Test Procedure

Solutions of 0.12 and 0.C1% w/v of C-Amine in a pH 7 and
pH 9 aqueous buffer, and 0.05% and 0.005% w/v in a pH 35
aqueous buffer were prepared. Dupiicate 5 ml aliquots of the
pH 7 and pH 9 0.1X an¢ 0.01X test solutionms and pH 5 0.05% and
0.005% test solution were added to culture tubes. Five
mpilliliters of n-octancl was then addec to each culture tube

and capped tightly.

The samples were then shaken for 24 hours at 23°C in an
Environ Shaker®.




The samples were transferred to an environmentally
controlled chamber and let stand for 24 hours at 25°C t]1°C,

The water layer was drawn off into 16 X 125 culture
tubes and centrifuged for 30 minutes.

The octanol layer was then drawn off inte culture tubes
and centrifuged for 30 minutes. Appropriate dilution of each
aqueous and octanol sample were made for HPLC analysis.

HPLC Analysis

The HPLC method for C-Amine was supplied by BASF
Wyandotte Cor- ‘ration Pigments division and was accomplished
using a Wate. Model 6000-A Solvent Delivery System, a
Schoeffel Spectroflow SF-770 U.V. detector, and a Rheodyne
Model no. 7125 irnjector.

The HFLC parameters were as follows.

Cclumn: Altech 25 cm X 4.6 mm, reverse phase C18 5u
Mobile Phase: 0.005 M NH4C2H302/Methanol 70/30

Flow Rate: (.8 wml/minutes
Wavelength: 220 nm

Range: 0.02 AUFS
Pressure: 1500 psi

Injection Volume: 20 ul

The concentration of C-Amine was determined directly from
the standard curve using the linear regression function of a3
TI-66 calculator. The minimum datoctable ligit were deter-
mined from line equation of the standard curve, as 2X
intercept.

Calculation of the partition coefficient was based ou the
minimue detectable 1limit of C-Amine in octanol versus the
concentration of C-Amine in the aqueous phase.

RESUL™S AND iSCUSSION

The octancl/water partition coefficient (P) of the test compounc
C~-Anine was determined by HKPLC analysis. Analysis of each test system
yielded an aspproximate P value of less than 10.




TABLE 1: Sample Code.

32403 - pH 5 - 50 ug/ml - H,0 - I

2
I L—-——-—-—-Replicate I

H,0 phase

-Concentration of test solution
—pH of test solution

—Study number

O-0Q-0)-¢)-¢0)
i )
, l L——-—-—-——Designate replicsate

Designate octanol/H.0 phase

Designate test solugion concentration
Designate pH of test solution

Study number

Study :aases Replicate

Octanol = Oct I

Water = nzo IX

Test Solution Tegt Concentration
pH 5 500 vg/ml / SO ue/m1
pH 7 1.0 mg/ml / 100 .g/ml
pH 9 1.0 mag/ml / 100 pg/ml

324034




TABLE 2: Partition Coefficient of C-Amine.
Concentration Concentration
Sample Code Jctanol® H,0 P *log P

pH 5-500 ug/mi-1 <0.476 279 <0.001] -6.4

pH 5-500 ug/ml-I1 <0.476 277 <0.602 -6.4

pE 5-50 upg/ml-~I <0.478 33.8 <0.014 -4.3

pE 5-50 ug/ml-II <0.476 32.5 <0.015 -4.2

pH 7-1.0 mg/m1-1I <0.476 953 <0.0C05  -7.6

pH 7-1.0 ag/m!-11 <0.476 947 <0.” ‘05 -7.6

pH 7-10C ig/ml-1 <0.476 92.0 <0.005 -5.3

pH 7-100 ug/ml-11 <0.476 93.4 <0.005 -5.3

pH 9-10 ng/mi-I <2.65 891 <0.003 -5.8

pH 9-10 mg/ml1-11 <2.65 96F <0.003 -5.9

pH 9-100 pvg/ml-I <2.65 82.4 <0.032 -3.4

pd 9-100 .g/ml-11 <2.65 73.6 <0.02¢ ~3.3 N
®*Less than values determined from minimum detectable 1 mit.



Quslity Assurance Statement for Preliasinary Report #32403, Determination
of Octanol/Water Partition Coefficient of C-Amine, for Dr. Daniel
Steinmets, BASF Wyandotte Corporation, Holland, Michigan.

In accordance with ABC Laboratories' intent that all studies
conducted by our facility meet or exceed the criteria promulgated by the
varicus federal agencies to assure the accuracy and precision of analve-
ical results, the above named report was reviewed and found to be in
acceptable form by a member of our Quality Assurance Unit.

A final inspection of all data and records on February 26, 1985,
indicated that the repori. wubmitted to you 18 an accurate reflection of
the study as it was conducted by ABC laboratories.

1f you should have anv questions concerning this statement or the
function of our Quality Assurance Unit, please contact the QA Unit at

your convenience.
g?&ﬁzg;g ZZL gﬁ:gg‘gZZg=: g%fJ;st
111ip7M. Buckler te

Quality Assurance Officer

Study Compliance Statement for Report #32403, Determination of Octanol/
Water Partition Coefficient of C-Amine, for Dr. Daniel Steinmetz, BASF
Wyandotte Corporation, Holland, Michigan.

In acrordance with ABC Laboratories' intent that all environmental
fate test: ronducted by our facility follew good laboratory practices,
ABC's stv. director for the above test confirms that the study was
conduc* ¢ .: compliance with the U.S. E.P.A. Good Laboratory Practice
Stande>ds; Toxic Substances Control (40 CFR 792).

All oriyinal raw data will be sent to BASF Wyandotte Corporation
with the final report and a copy retained at Analytical Bio-Chemistry

Laboratories.

Julie Wairen

ABC Study Director






