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EPA File Symbol 524-GLU
. . f Tox. Chem. #920
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' Accession No.5256240
/
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The Monsanto Company, a’ producer of nylon carpet yarns,'has

applied fo

r the registration-of zinc oxide which would be

incorporated into carpet nylon as a textile biocide. The regis-
trant in support of their application has submitted four (4)

acute stud

. -

ies (classified as: cbre-guideline) and has indirectly,

but not formally, requested\é;uaiver fqpngdditional toxicological

: BEST AVAILABLE COPY

S §



testing. The indirect.reguest for a data waiver is shown by
Monsanto's reference of the following:

»
. . - -
A. 2Zinc oxide has been exempted from residue tolerances
as an inert dingredient ir. pesticide formulations
applied to growing crops or raw agricultural products

after harvest ng CFR:181 001 Subpart C, 1982).

- -t
B. 2inc is regulatéﬁ in the secondary drinking water
regulations on th basis of taste considerations.
in the proposed National Revised Primary Drinking
Water Reculations, the EPA states that zinc is’
relatively nontoxic and recommends an SMCL of 5 ug/1
based on aesthetic -reasons (40 CFR, Part 141; FR 48 part

194, P. 45517). - -~

H
1 .

- !

C. The FDA has propésead to recogn}ze zinc oxide as '/
generally recognized as safe (GRAS) as an indirect food
ingredient (20 CFR 182, 184, 186; FR 47 Part 207 Pa.
47441, October 26, 1932).

The FDA has proposed, on the recommerdations of the
Advisory Review panel, to regard zinc oxide as safe and
effective as an sver-the—counter (OTC) skin protectant
drug product (21 crr 347; FR 43; 151 PP. 34628, August
4, 1978). ; g

p. Proposed rules in the FEDERAL REGISTER (40 CFR Parz 162;
FR Vol. 47:240 P. 55967, December 14, 1982).

E. Pharmaceutical preparations wi%h a long use history-

Monsanto has also submitted summary data showing that the .
zinc oxide present in the carpet is tightly bound and incorporated
in the nylon fiber matrix and that during the dyeing process of

the nylon virtually all extractable zinc oxide would be removed.

Furthermore, Monsanto has ?timate_d human exposure for an
infant to be eight (8) timeg grdater from an ointment (Desityn®
40% zinc oxide) used in the.control of diaper rash than the
possible exposure from the @mdunt of zinc oxide contained im a 50—
square yard carpet (6.4 oz_ﬁg::O.B oz) for a l-month perioé.
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Toxicology Branch.has no objection to the registration of
this product for this use provided that: ’

.

1. :onsanto submit a foreal data yaiver request.
2. The label carry the following wording: ' .

- CA_I)TI ON

’ 1-: ~i
Avoid skin 1l vye coatact.
Wash after handling,
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Subject: Acute oral Toxicity (LDsg)} Study in Rats with 2Zinc
Ox ide .

Test Material: Zinc Oxide (IK%34-401) ¥

Accession Number: 256240

.

Sponscr: Monsanto Compa%? - )
- o~
Testing Facility: Interndtional. Research and Development
Corporation < :

Study Number: IRDC stfidy Number 401-345

 Testing Period: October ?4§to November 6, 1984

pR

Report Submitted to Sponscr: "bDecember 1984 i
¢

Haéerials and Methods:

Male and female young adult Sprague—Dawley rats {Charles.
River CD® - obtained trom Charles River Canada, Inc., St.
Constant, Quebec) weighing 200 to 216 g were used in this study.
All animals were housed individually in hanging wire-mesh cages
and quarantined for 7 days pr ior to study initiation with food
and water available ad jibitum. The animals were kept in a
room with controlled temperature, humidity, and light. Diet was
withheld from all animals for 18 hours prior -to dosing and 3 to

4 hours after dosing.

The test article, zinc oxide, was grepared as a weight to
_solume suspension in cottonseed oil at ,000 mg/10 ml. The
suspension was administered orally (via gavage) to a group of 10
rats (5 male and 5 female) at a single doze of 5,000 mg/kg body
we ight. . :

Treated animals were observed for signs of toxicity and
mortality at 1, 2.5, 4. and'8 hours after dosing and twice daily
for the remainder of the 14-=day observation per iod. Individual
body weights were cecor?ed ‘just prior to dusing and on days 8
and 15 after dosing. Gross -ngcropsies were per formed on all
animals at the termination oE *the study"

e ® s
Results: T "

All male and female rats survived 3ntil termination of the
study and they all appear €d. normal for the entire observation
per iod. All animals gained,weight dur ing the study (as seen on,
days 8 and 15) although it gannqt be determined, due to the lack
of vehicle controls, whether the increase in body weight was as
expected. Upon necropsy, nidt out of 10 cats did not exhibit

any visible abnormalities and only one male rat was noted for

hydronephrosis of both kidneys.
THFET IVAIEBIE CAPY ] 1
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gynclusions:

The AOLDSQ for. zinc oxide in male and female Sprague—Dawley
rats was determined to be greater then %,000 mg/kg.

Classification: Core'—_Quidefine

Category of Toxicity: vl -
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Subject: Acute Dermal Toxicity (LDgg) Study in Rabbits with Zinc
Oxide

Test Material: 2Zinc Oxidé (IRe84-401) ,

Accession Number: 256240 . )
Sponsor : Monsanto Comphqz L >

. 1-‘ . -~i
Testing Facility: Interngtional: Research and Development
Lng e Ty A nal:
Corporation

<

Study Number: IRDC Study Number 401-346

Testing Period: October 24-td November 7, 1984

i
H

Report Submitted to Sponsor: -December 1984
: > j

Materials and Methods:

Five male and five female young adult New Zealand white rabbits
(obtained from Langshaw Farms, Inc., Augusta, Michigan) weighing
2122 to 2622 g each were acclimated to laboratory conditions for
a pericd of 19 days prior to treatment. Animals were housed in
indivicdual hanging wire-mesh cages and placed in an animal room
with controlléd temperature, humidity, and light. Food and water
were available ad libitum. .

A

Twenty—-four hours pr ior to treatment, the hair,was'removed

_from the back of each rabbit (approximately 25 to 30% of the body

surface). The test article was moistened with 12 ml of .deionized
water {immediately prior to applicationX and applied to the intact
skin of each rabbit {covering the entiré shaved area) at a dose
level of 5,000 mg/kg body weight. Following application, the
treated area was wrapped with gauze and held in place with

Dermi form® tape. Collars (E-Jay Saf-T Shields) were .attached and
remained on the rabbits for the duration of the study. The gauze
dressing and tape were removed 24 hours after application and the
test sites were washed with tap water and dried with disposable
paper towels. o .

Treated animals were obsdrved for signs of toxicity and
mortality at 1, 2.5, and 4 houts following treatment and twice
daily for the remainder of tFe® l4-day ebservation per iod.
Individual body weights QErg;recorded immediately prior to

treatment and on days g8 and.d5 after trigatment. Gross necropsies
were performed on all animals at the tedfmination of the study.
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Results: 4 -

None of the treated animals died during the study. Toxicity
signs were seen only in three female rabbits and consisted mainly
of inappetence and abnormal deiecation. - Body weight data indicated
that there exists sex specifictry in zimc oxide toxicity in
rabbits. Male rabbits {2 out ok 5).gained weight, ranging from 4
to 15 percent, by day® 15 of the study while female rabbits (4 out

of 5) lost weight, ranging from 5 to 10 percent, dur ing the same
per iod. - - '
;-: o -b

Gross necropsy did a3t reveal any abnormalities either
internally or at the test articlc appldcation site.

Conclusions: o

The ADLDgqg for zinc oxid’é in male and female New Zealand

white rabbits was determined to be greater than 5,000 mg/kg body
we ight. - ’ H )
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Classification: Core - Suideline
Category of Toxicity: III .
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Subje t: Primary Dermal Irritation Study (4- and 2 4-Hour
Exposure) in Rabbit with Zinc Oxide

Test Material: 2inc Oxide (Ixk%34-401) ¢

Accession Number: 256240

Sponsor: Monsanto Com any D -
oponsor P TZ -

Testing Facility: Intern3tiona15Research and Development
Corpordtion ~ )

Study Number: IRDC Stlidy Number 401-347

Testing Period: October 55:t6 October, 28, 1984
Testing - : \ ;

Report Submitted to Sponser: 'October§3%, 1984

Materials and Methods:

Three m2le and three female young- adult New Zealand white
cabbits (Langshaw Farms, Inc., Augusta, Michigan) weighing 2080
to 2713 g each were acclimated to laboratory conditions for a
per iod of 20 days prior to treatment. All animals were individually
housed in hanging wire-mesh cages placed in an animal room with
controlled temperature, humidity, and light. Food and water
were available ad libitum.

1

Twenty-four hours prior to the initiation of the study the
hair was removed from the back of each rabbit and two test sites (1
square inch each) were marked with indekible ink.. Undiluted 0.5 g
of zinc oxide, moistened with 0.5 ml offdeionized water, was
applied on one of the test sites covered with a gauze patch and
cecured with Dermiform® tape. This was the semi-occluded site.
after 4 hours of exposure, the patch was removed and the test
site washed with tap water.- zinc oxide was then applied to the
.+her test site of each cabbit and wr apped with gauze bandaging.,
caran Wrap®, and Dermi form®*tape. This was the occluded site.
after 24 hours of exposure the bandaging materials were removead
and the test site washed with tap water as above.

The test sites (occluded'and semi-occluded) were evaluated
for dermal irritation, erythema, and edema (by the method of
Draize) at approximately,BOLminutes, 24, and 48 hours following
patch removal. For the éem@foccluded cjtes a 72-hour evaluation
was also conducted. °. pJ
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Results:

No signs of toxicity were seen in zny of the treated rabbits.
Fur thermore, none of the_treaLud sites feither occluded or semi—
occluded) showed any signs of .irritation (either erythema or

edema) . - .
. M .
Conclusion: i; - "

The prc imary 1rr1tat10n.1ndex for zinc oxide in male and
female rabbits was found to be 0. Thus, zinc oxide is not a skin
irritant. :

P
.

Classification: Core - Guidekine

Category of Toxicity: IV !
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Subject: primary Eye Irritation Study in Rabbits with Zinc
Oxide . :

Test Material: 2Zinc Oxide (1x-84-401)

&£
Accession Number: 256240

*

-h

Sponsor: Monsanto Compaiz -

Testing Facility: Internatxpnal’Research and Development
Coxporation ¥

Study Number: IRDC Stﬁdy Number 401-348

Testing Period: October 25:to Cctoéber 28, 1984

Report Submitted to Sponsor : Octéber'3g, 1384

Materials anu Methods:

Three male and three female young-adult New Zealand white
rabbits (Langshaw Farms, 1lnc., Augusta, Michiqgan) weighing 2149
to 3096 g each, vere acclimated tce laboratory conditions for a
period of 20 days prior to treatment. All animals were housed
in individual hanging wire-mesh cages placed in an animal room
with controlled temperature, humidity, and light. Food and
water with available ad libitdm. ' ’

All animals were treated with 60 mg of undiluted zinc oxide.
The test article was placed into the conjunctival sac of the
righct eye of each rabbit, and the eyelig was gently held together
for 1 second. The treated eyes were washed with 100 ml of lukewar:
water (over a l-minute pericd) 24 hours after instillation of
the test article into the eye. The left eye of each animal served
as control. . : - : '

Treated (right) and untreated (left) eyes were examined at
1, 24, 48, and 72 hours following initiation of the study and
the results recorded according to the scor ing method of Draize.
Sodium fluorescein examinatioh was conducted in all animals
following the 72-hour gradingwof the eye reaction.
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Results:

Maximum ocular isritation was observed at the l-hour
observaticns interval in all rabbits.: The irritation was entirely
present in the conjungtival of treated eyes and consisted, for
the most part, of grade- 2 redness and swelling and grade 1
discharge. C C. .

o~

The irritation (gra&ﬁ 1 recaess) péPsisted for 24 hours in 2
of the animals. The eyes of zll  rabbits were clear within 48
hours post-treatment. The sodium fluofescein examination conducted

on day 3 of the observation per iod was negative. No other toxic
signs were seen in any of the animals. N

Conclusions: ' :

1
¢!

Zinc oxide appears to be ajmild irwitant causing reversible
eye irritation in male and female rabbits.

Classification: Core - Guideline

Category of Toxicity: III
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Results:

Maximum ocular irritation was observed at the l-hour .
observations interval in all rabbits. fhe irritation was entirely
present in the conjungtival of treated eyes and consisted, for
the most part, of grade. 2 redness and swelling and grade 1
discharge. S ~ .

-
The 1irritation (gra&? 1 redness) péfsisted for 24 hours in 2
of the animals. The eyes of all rabbits were clear within 48
hours post-treatment. The sodium fluofescein examination conducted
on day 3 of the observation period was negative. No other toxic
signs were seen in any of the animals.-. L.

e
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Conclusions:

Zzinc oxide appears to'Be a mild irgitant causing reversible
eye irritation in male and female rabbifé.

Classification: Core - Guideline

Category of Toxicity: III
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