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o ‘Rhcommenda tions:

1. Based on orimary cye jreitation. the oroduct signal word is ‘Dancer,
The label siould be ~qanged tor Jangar, folloved Sy the precautionary
statements: “Kaep Out of 7each of Childran, Corrosive. Causes T
Tve Damage and sxin Irritation,Do not aet in aves, on skin, or &
clothing, iear qegales or face shield and ryther qloyes vhen t
handd fne.  Harmful 2r fatal if swallosed, inhaled or ahsorbed throuch
skin. \void breathies vapars or spray mist, ‘First Md", in cse
of contact, irmediately Tluth eyes OF skin with plenty of cater_for
at 1east 1§ minutes. for yes.-call physician. _Romove and wash
contaminated clothing hefore reuse.”

2. Tais product should e considered as 2 c§gdidate for ms;ricted use. 4

3. The toxicology studies subnitted are not adequate to supnort the
current registration or to cypport a re-reqistration, In addition to
the studies classified as supplementary data which are required tn be
upgraded (see recorvendation ¢7), the follouing toxicology studies
are roquired in order to assess the human hazards produced by €xpo=
syre to the product dyring the use patterns: -

a. A 90 subchronic derml toxicity stady {with neurotoxicitv assessment)
on the active ingredient, Zinc omdine, This study must demonstrate
a¢ "no nhservable effect 1~vel” for treatrent. The miniwym reegire-
"“mitl’.‘a‘m‘ﬂ—miﬂahfﬁeﬂﬂm.e Jeyel with four troataont dose levels,
one of whica wyst te at the level of use dilution for ‘rutting cils.
The active inaridient wust be anplied at lezst 8 hours/day ir in oil
colvent, to intact skin on the fur clipped trunks aof nither lI¥
tahbits or Yorkshire piry In additicn, there must be an untreated
o control and a solveat control.. Tae following pararcters vust be ' .
v wbaeryed:  qgenerat ohservations, body weiqits, food consurption,
clinical chemistries, hematoloaies, oghthalmloqic axaminations, Fi 4 y
¢ vrrele :,.ul Lehavice examinations and conmlete nistopathological canination of :
77— all animals withy particular astention given to ocular, muscular,
neyruswicular, and n~malogizal Lissus,

£na FORM 1320-6 (REV. 378 ! -




_supplementary data. This categery of classification does not
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Dermal-oncogenicity/chronic toxicity - 1-species - *L!ESI A‘iﬂ_ABLE copPY

The complate report of the 1.0.T. Dominant Lethal Study (I1.B.T. -~
$623-08161) must be sumitted fo: evaluation,

This study was alluded to undzr Mutagenic Studies in Toxicology
Sumnary of Zinc Omadine, page 21, J.H. Yedig. Additional

mutagenic testing may te required in the future. )
deicoioqy studies performnd by 1.B.T. laboratories must be
validates. [.B.T. studfes are noted in Recommendation #7.

This recobmendation is defrrred to «r consideration by OSHA, NIOSH .

or some other govermmest agencys bl may be interested in con- «
ducting an epidemiological survey which attempts to evaluate any

potential correlations hetwveen industrial workers exposed dermally.

to ® zinc omadine {or othor omadine salts) and clinical symptom-
atologies with particular attention to ocular (blindness and corneal
opacity)-and neuromuscslar (paralysis- and penile prolaose) syndrome.s.

llany of the studies sutmitted and reviewed are classified,as

support the registration. Excect for the toxicoiogy studies in
recosmendations?3 and #4, they are not all required for this registra-
tion. - ' -

The unresoived questions regarding each study must be addressed
satisfactorily by the reqistrant for possible upyrading of classifi-
cation to a level wnich supports the reaistration. A surmary of the
studies-reviewred and classified, including the tuxicology studies
necessary to support the registration, are as fo.lows:

Dermal Application to the ‘braded Dorsal Surface of Sexually Mature
Female Yorkshire Pigs: 3Supplementary Data

Test for Acute Toxicity to rats: Supplementary Data

Test for Acute Toxicity to Rabbits: Cora Minimum Data, 3a + 3b;
Supplerentary Data 3C + 3D. - - :

Test for Nucous_{eye). irri tations — con& PAvnapaws dhafo. -

»

Skin Absorption Toxicolsqgy in Rabbits: Supplementary Data ! .

Toxicologia Nbservations on the Effect of Adding ZnPt to the Diet of
Rats: Supplementary Daza. - .. .

summary of Texicolcav Studies performed on InPt: Supplementary Data

Toxicology of Pyridineitiones: Supplementary Data




BEST AVAILABLE o

ga
preliminary ileurological Evaluat eneralized Weakness in i) ;393

" ZnPt-treated Rats: Sunplementary Data

]]'-

12.

: i i hiol- —--
i cxcretion and Metabolism of Salts-of 2-pyridinet
?fgz?gg ;o1lowing intravenous admInwstraflon to Female Yorkshure

Pigs: Core Minimum Data

Teratologic Evaluation of Dermally Applied Zinc pyrithione on
‘Swine: Core Minimum Data

Absorption, Nistribution and Excrotwon of nPt in Rabb1ts. Core

Minimum. Data « IR =

: * Hppernrgr 7 g rans
The FO0edts A Pueidinathial ayids an the forival Merygys Tgpioae:

L]
Comparatise Percutaneous Absorpticon of Pyrithions: Core linimum

14.
Data,except for discussion of safety marqgin for human uses.

15. .\ percutaneous Teratology Study of Zinc pyrithione in Rabb1ts.
Core Minimum Data

-16. Absorptlon 6;’i1nc pyrmthlone onto Hair and Skin: Sﬁpp]ergntany
Data -

'17. Antimicrobials: Experimental Contact Sensitizatior .in Man: Core
Minimum Data

18. Evaluation of Product Performance: Supplementarv [ata‘ the .
referenced 90 day study of Subacute percutaneocus tcxicity with a
25 InPt solution is required for registration. -

19.  Pharmacological properties of Bis-{1-hydroxy-2-(1H- pyrldine-thtonato)
Zinc: Core Mininum Data ! .

29. Percutaneous toxicity of nyr1d1nethlones in a OMSD veh1c1e' Suople-
montary Data

21 a. The Aati-Seborrheic Qualities of ZrPt in a cream vehicie: Supple-'
mentary Data

21 b. Anti-seborrhozic qualities of ZnPt in a cream vehicle: Safety
LCvaluation: Supplementary Dath )

22. Zinc Ptz Percutanoou§_ﬁggbrntlgahg;d—Ro§1dua1 Pmount of .Skin Surface:
Supp]cmnntary Data _ 4

23. Intravenous Toxicity of ZnPt--and -several Zn Salts: Supplementary ﬂata-

24. Safety Evaluation of ZnPt in a shampoo formu]at1on. Suué]eventary .

T Toata

25. Results of Pataologic Findings_on Rats Receiving ZnPt: Supplementary

¢ Data




28

29.

30.

31.

33.

34.

Product -‘Zinc Omadine Industrial Microbiostat
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-
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Acute oral toxicity with Zinc omadine in AlLbino rats: Core
Minimun Data. This study 15 an I.B.T. study and neads to be

validated.

Surmary of UnpubTished Studies on the Toxicology of ZnPt. s
Supp]e.lentary Data. The 90 day subacute study im rzhbits is

required for_recistration. Fowever, as reported, the study is

considered as supplementary data since a HECL was mot established

for treatment.

Dermal absorption in Hice? Supplementary Data.’ This siudx is

required for registrating.

éeneraﬁ;ed Paresis in ZnPt treated rats: Supplementary Data

Report of the Histopathological Cxamination of Brain apd Spinal. ) “
Cord.sections submitted by the 0lin Corooration: Swplementary ’
Data. This study is an 1.D.7. study and needs to be validated.

Teratolohic evaluation of Zinc omadine when applied fo the skin

of the Pig: Core-HMinimum Datar This study is én 1.3.7. study -
and needs to be validated. ‘

4 -
Dermal absorotion in Domestic Pigs: Core Minimum Data , t

PLcute Toxicity and Disposition of Omadine Salts follawing
Intravenous Administration to Swine: TCore Minimum Dsta
Evaluation of Potential Hazards by Dermal Ccnta(t- Tore !*mmum
Data. : : N

-

Ingredient . Percent lleigh=
Zinc 2-pyridinethiol-1-oxide ) 95
. Inerts . 5
) 1990

Directions for lse:

Directions for Aqbieous Metal-Coelant vand~€‘uﬁ:ing Fluid Sodutions.

inwibit bacterial growth add an initial dose of 75 ppw Zinc 2-pyridine-
thinl-1-oxide to the solution (0.75 1bs Zinc omading pawdsr per

10,000 1bs of solution) and rencat this dosage every 25 dasvs or as needed. | _'

Directions for control of Mildew and "pink stain” microorganisms for PVC
piastics-(own-food use). To inhibit the growth of mildew and "pink
stain” microorganisms, a use level of 0.1 to 0.27 of Iimc medine Powder
(based on total formulation weiaht) is reconrended. It mev be added “at
--any time during the- formuiation procedure. Use care to awid clumping.
v .

T L o—e—




003333 27923

P 0\ :‘yf"’/ \\; .
' /

J /’Il

< -
R e N
~

-
-
Py

Chemical lame: larE' Zinc 2-pyridine thiol-l1-oxide . ‘ ' L ;l

3 g
Common:Name: Zinc €madine, Zinc pyrithione .[‘T “lll,lBlE W" ' }

s

Empirical formula: Cyg Hg Ho 02 Sz In

3
|1

. ” . ;!
§

H

'

Physical - Chemical Constants: Powder color - off white
; M.P. - 240 O .

A 4 pll—]O%in1106575 ‘
S o= 2% inH,Y6.8-7.3 - n i
Solubility 13 HZO - 10-20 pom . 1

-
i

Review: . o ] ‘ * t

-

1. Tables: Dermal Applicatier to the Abraded Dorsal Strface of i T
Sexually nature Fema'le Yorkshire Pigs. - ] S

Classificaticn: Supplementary Jata

(a) In order for ‘the data presented to be capable of meaningful inter- ' ) ' -
pretation and further classification, the registrart mus‘. provide - |
the following detailed information:

(1) flame of Laboratory, Authors, Data of study anc signed f1na] S
report. ) Lo

(2) Complete experimental protocol _

(3) Complete detailed retindoloqy with references, including - ;
position ef C-14 1abel in compound A

"..(4) Complete general and clinical observations during study . ;
2™a. Test for Acute Jral Toxicity to Rats, Food & Drug Res. Lab. | V ‘ 8

{Food and Drug Research -laborataries, lnc., Audust.6, 1968, . SR -

Lab. He. 90635 a) . .

Test Material: Whil2 cream (recrived July 14, 1969); Marking:™ Zinc . ’
(}madine' 48% Aqueous dispersion; Zinc pyridinethione

© One qroup of FAR! sirain adult rats (5¢ % 5E), 294 - F am Bil, received : -
by gastric intubation a dosage of 296 mg/kg BW of test material.
Observation for 14 days.

‘esults:! Five of the 10 rats dosed died in 1, 1, 1, 7, and 11 days (sex . .
of dead rats not specified) 5 PR
’ et




(6) -~

Yeignt: not reported for survivors : ‘ ' - =
foxic Sians: not reported
TJoxic Sian:

i
flecropsy: not reported

Conclusion: Oral dosage with 396 mg/kg of the test material resulted
' : in 507 mortality. - _ : o

¥

a2

Classification: Supplementary Study

(1} Body weight, toxic signs, necropsy and sex of dead
T . rats not reported. i

(2) Lbggs including 95% confidence limits not cdlcu-

. 1a§ed. .

[ i

2. b. Test for Acute Oral Toxicity lo Rats (Food & Drug Research '
) Laboratories, Inc., Aug. 15, 1969, Lab.#906556) - - L .

]

Test Material: Uhite cream (received July 14, 1969); marking: L Ling ' : S—
Oimadine; 48% agueous dispersion; Zinc oyridisethione. ‘ t .

- Qne group of FDPL strain adult rats (5% % 5F), 196 L 16_gm18@dy Heiaht,
received by gastric intubation a dosage of 396 mg/kg B of test
material. Observation for 14 deys. g SR

Resu]té: Hine of the ten rats dosed died: 6 on day 1 end 2 on day 2. -

(gesT NV

Body Meignt: not reported for survivor

* Toxic Signs: not reported
jlecropsy: not reported ) ' e

: M g . 1 -

Conclusion: Qral dosage with 396 mg/ka of test material resulted in 90% . o

- - mortality. ‘ - -
Classification: Supplementary Study . - > o q

. . - %
(1) Toxic Sign and necropsy mot Teforgdd——~ 77T & DEETEN  E
(2) LDens including.95% confidence limits not calculated ~ ) i N

" (3) The results of this. test test (2.b.) differ markediy from test {2.a) 4 ,
' using a similar test material. N :

J.a. Test for_Acute Dermal Toxicity to Pabbits, Food & Druz 2es. Labs. 3 r
(Food and Drug Research -Laboratories, Inc. Harch 11, 1968, Lab.#83793 " - ’
a-C . | /

"Test-ﬁétéria]; Very pale brownich white material; Zinc omdine 50% Aquedus
dispersion; Lot "10.67467 and Lot Ho. 67576

s
.
- .
-
- ““‘—6'
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_ (1 ' |
SRS | * . 003933

four Albino Rabbits per three levels.(2'1 & 2F) in.weight range of 1.8- - - ——~
2:8 ka depilated and one-half abraded over trunk received 4, 8, and ’ -
16 ml/kg BU of test material under an impervious cuff for 24 hoirs.
Observation for 14 days.

"Results:.. no deaths, LDgy - > 16 ml/kg BY (both sexes)

Toxic Signs: edema and erythema ) . p
Body Mefght: no losses in survivors 2
Necronsy: unremarkahle

Classification: 'Core Minimum Data TOX Category ITI: CAUTIC' E S

é:b. Test for Acute Dermal Tox1c1ty to Rabbits (FDRL Ho.887°4 a-c,
March 11, 1968)
0 : .
Test Material:. Zinc omadine powdar, very pale brownish white powder,
. Lot- No.Z067593 and Lot Mo .#7067596

]

Four Albino Rabbits per three levels (24 & 2F) in werght range of- 1 7. ¢,
to 2.8 kg depilated and one-half abraded over trunk received 2, 4 and

8 gm per kg BY of test material under an impervious cuff for 24 hours.

Observation for 14 days e

Result: Mo deaths, ES??’ LDgy "> 8 gm/kg (both sexes, o
Toxic Signs: erythema and edema

Body Height: losses in survivors at 8 gm/kg
Hecropsy: unremarkable

Classification: Core Minimum Data

TOX Category III: CAUTION o o P =

- ————

“3.c. ~Test for Acute Dermal Tox1c1ty to Rabbits. (FDRL #lo.#88494a, -.
Hdov. 30, 1967) .
Test Mateglgj Very pale brownish white pouder, mark]ng,~2;;z_amad{;;‘
(Zinc pyridinethione); 7067347 510-P304

fwo albino rabbits per three levels (1M & 1F) in weight range of 2.7 to o | . R .
3.6 kg dcpllated over trunk received 2, 4, and 8 gm/kg of test material .
under an ‘impervious cuff for_ 24 hours. Observation for_14 days." : v

 Results: All of the rabbits died in 1 to 3 days. ?B"'Z am/kg -
: _ ) oth sexes) ~ . S -




4 ~ S | 003933
‘nmic Sians: Diarrhea . ‘ c e .

Thymus & lungs hemorrhagic ;! -

Hlecropsy:

Classification: Supplementary Data

N
(1) LDey not calculated
(2) Onlv 2 animals per dose level tested
(3) Results differ markedly- from 3.b. - I

Test Material: Zinc Omddine; 50% Aqueous Disversion;:S067349. 610-ZP-1
Two albino rabbigs (1 M & 1F) weiqhing 2.8(m) and 3.4(f) kg depilated

over trunk received 20 in1/kg of test material under an impervious cuff
for 24 hours. Observation for 14 days. i ,

Résults: Both rabbits died in 3 and 4 days 1.D5q¢. €20 ml/kg

Toxic Signs: edema % erythema S = -

i i

tlecropsy: Subcutaneous vascular dilation, lung congestion and hemorrhage
~t .

_Classification: Supplementary Data -

(1) LD?O not calculated
v

(2) only two animals used ’Es‘, A'A“.ﬂm.E_coPY

(3) Results differ markedly from 3.a.

‘(?.a. Test for Mucous (Eye) Irritation, Food and Drug Re;. Labs. (Food
< and Drug Res. Lab. [l0.i#88496 a, Wov. 9, 1967) -

1
i
i
N

Test Material: Very pale-brownish white powder; Zinc Omadine (Zinc
: pyridinethione): 2067347; 510-P304; SF15765 .

10 mg of test material was instilled into conjunctival sac of the right eye , A
of each of six albine rabbits with the untreated left eye serving as a . oo
control. (bservations and scoring according to Draize at 24, 48 and 72 hours. i

Results: Severe corneal opacity in 5/6 rabbits at 72 hours; severe iridal :
irritation in 5/6 rabbits af 72 hours; severe 1id redness, chemosis, i
. and discharge in 5/6 rabbits at 72 hours;-moderate in-1/6- rabbits—

Maximum score in 3/€ rabbits at 72 hours. L

Conclusion:  Corrosive, severe ozular irritant

| 4 -
Classification: Core Minimum Data ) of

(1) only 10 mg, rather than 100 ma, used
(2) observations at 7 days not made

TO% Categoiy 1: DANGER ) 8
[ B ) .




(9)
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luse of the extreme toxicity to the eye - it is not deered necessary
K test this compound at a higher level and the core classification can
elevated to Core Minimum, :

ob. Tast for Hucous (Eve) Treitation (FORL No.38496 b, tov. 9. 1967)

1
Test Haterial: viscous suspension of very pale brownish-white material;
50% Aqueous. Dispersion of Zinc.Omadine (Zinc pyridine-

e ' thione) 2067349; 610-IP-1; SP2S765

0.7 ml of test material wvas instilled into the riaht eye n’ each of sir

albino rabbits with the untreated left 2ye serving as a coitrol.

Chservations and ‘scoring according to Draize at 24, 48, and 72 hours.

4

Results: Very severe gpacity, jridal irritation, 1id redness, chemos is ’
and discharge in 6/6 rabbits at 72 hours. Yaximum score , -
(110/110) for 6/6 rabbits at 72 hours. '

gggglus{gg; Corrasive, severe ocular irritant y

Classification: Core Hinirum

TOX Category 1: DANCER . . t '
/;"‘.'5“' . ¢
5, Skin ABsorption Toxicology in Rabbits, Drug Dete:tion and Development : i

Organization, Inc. -

- Spdum tradine | BEST AVAILABLE COPY

Test Material: Sodium Omadine ‘

(Pilot Studies)

Four NZY rabbits received 20 rg/ka of test material to intact skin on
fur clipped trunks under an impervious cuff for 24 hours. Observation
for 24 hours.

Pesults: On? rabbit died in opisthotonic posture

Seven 17\ rabbits received 20 m@/kg of test material to intact skin on
fur clipped trunks for 5 days (1 application each day) under an impervious
cuff. ; : B— — e e

Results: One rabbit died after 24 hours

(Main Study) 7 [

e o b im0 e o 8 ©

Ten 74 rathits received 200-maf/ kq-of test material to ahraded skin on
fur clipped trunks under an impervicus for 24 hours. Observation for
14 days.

EN—

' Yesults: 2 rabbits died in 24 hours and one rabbit Jied on the 13th day

Body Mleight: not perfbrmed : £,
——-—/ .




Feropsy:  not performed

Toxic Signs: not performed

Conclusion: The dry powder studies suggest a possibility of a flat 3
i slope for acute dermal lathality,

Classification: Supplementary Data

(1) L5y not calculated (with slope and 95% confidence limits)
éZ) Body leight, necropsy, toxic sims not reported
3) Concentration of A.I. in dry porder not given

Test Haterial: Sodium Ormadine Solutions
1

Two oroups of 5 rabbits each vere used in these studies. They were’ . "
similarly prepared, with abrasions. far dosing daily owver 5 days with '
freshly prepared solutions at 10 and 20 mg/ml for apnlications of

2 ml/kg (20 and 49 ng/kq of tast comnsund sodium omadine}. The pll of
the 10 mg/ml solution was 7.8 and the oil of the 20 mry/m solution was
8.2. The rabbits were restrained for the applications wad until
drying was complete, after which they were covered with dams and
restored to cages. - t

Resylts:—- Cne rabbit died on the 2nd cay (after one c0s+) and one rabbit
died on the third day (after two doses): tie Bm2ining 3 -
survived until the conpletion of the sched: led regiren whence C -
these were necronsied. These deaths occuried in the 20 ma/kg
” group only, and no rabbits died at the 40 1g/i1 level. Mo
adverse effects were evident in any of the survivors, byt the
veakness end CiS invelvement was noted in thocs rabbits which
died. lecrovsy revealed bladder distensior. i1 ane survivor at
40 mg/kqg.

Conclusion: The studies »ith codium onadine solutinss wingest dermal
penetration and the possitility of a flat wlope for acute
dermal lethality. ’

Classification: Supplementary Data

{1) corplete necropsies not perforined on all animals 'ES‘ AVM{ABLE WPY

2) Mistopathalojy not rerforred on dead rabhits - —

(3) A UEL not ostablished for this study
(4) Does not follow subacute Lermal protocols, e.g., Buty sexes, Body
Yeight, Clinical Chemistries, etc... o '

3. Copper Omadine - Suspensions ' K

Tvo groups of 5 rabbits each were gsed ir these studies. foth of t‘xgse
experiments utilized susrensions of the copper omadine mate fresh daily

' to concentrations of 20 ma/ml. The first study used a sutoension with a

pit of 7.2 and the second study utilized a suspension series adjusted to
pH 8.3 with Ha0H. In both groups the skins wvere abraded. Application

for 5 days.




T T O T

anirals, despite daily washing
maiatained a dark qgreen tinale

effects in general or on the sk

[IUETE RN Y 4, rig ¥

in. The skins of all

orior to subsequent dosings,
or color. VYrinavy

retentien permitted direct sampling of urines, or: from meta-

bolism cages in miniscale amounts.

There was no evi denc 39 33

of atopia, a5 seen in one previous instance.-

Conclusion:

naily dosing of copp2r omadine at 20 ng/ml for deéys ‘V' .

" produced no deaths or taricity.

Classificaticn: supplementary Data

(1) only one dose level tested

(2) Complete necropsy % Listopathology not reported L -
(3) Doo2s not follow subacute dermal orotocol. €.9.» Both sexes, Body

Yeight. Clinical Chemistries, etc...

{C. Zinc Cradine - Susoensions

N4
St

There vere -four studies involving suspensions of this compeound. All ' "
anirials were [ epared as previously noted, 5 rakhits per groun. :
h " Two grouns were done with pit adjusted to correspond with sodium

omzdine solutions (supra), and two groups employed the non-adjus ted

suspensions. I each case, doses of

pltuthat

29 and 49 mu/kg-uere applied_

topicalls for 5 days - to the two groups adjusted, as vell as to the -

two non-adjusted.

Results: There werc ro deaths or signs of compound ¢ ffoeéts grossiv in

any of the four aroups of five
this study.
- syle rather than the exception

directly obtained at time of necropsies.

Orce agair., howaver, bladder cistension was the

<
rabhits durina the course of

and final wine samples were
tne rebbit of the

49 mq/kg daily of the nnn-adjusted suspension material showed

bladder atonia.

fonclusion:
of CiS and muscle responses
classification: curplementary Data

(1} fnly synmaries were presented.

The series of Omadire studiessuqgests. furtrer investigation

are necessary.

Actual results werc not given .

(2} does not follow suhacute dermal protocol, e.g., Both seres, body

weight, clinical chemistries, etc...

D. C@pound “SJ”

(1) fral Toxicity: TOX Category 1Y:

CAUTICH

(2) Primary Skin lrritation: . TOX Category 1V:
1 (3) FPrimary Eye Irritation: T0X Catecory I:
°

i i =

_ [BEsT AVAILABLE COPY

cruTION 7
DGR, :

4
i e sl
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(1) Compound u5J" has not been chemical 1y identified. k It is character-
ized as slightly soluble in water, effervesces slightly and also
emits a distinct calorine odor. It dees not appear to be an omadine

compoind . .

R e .- o

B sssification: Invalid Data

}

5. iTcum;m()qia Observation on the Effect of Adding In Pyridinethiene : .

to the Diet of Rats for a period of Two Years. {August 18, 1958, i

Paul S. @arson, Professor of Phamaco]og_y, Medical College of Va.)

1ote: This report is unsigned 3 »

Test Faterial: Zinc pyﬁdinethioné (technical composition - not stated) !

1
Siwty young male and 60 young female althino rats were divided into groups . . :
+f 10/sex and both sexes vere placed on the followina dietary levels of - ‘
Zimc myridinethione: 9, 2, 5, 10, 25 and 50 ppm. Finely ground .
Syrinz Dog Chow Kibbled Meal served as the basic diet and into this was
% sdded with thorough mixing amouints of ZnP {(15% in Pyrax) calculated to
ichiere the above concentrations of active jngredients. The gﬁets‘ were

+

“freshiy prepared every two vieeks. . ‘

y caged and were weighed once a week, Blood .
stwdizs were made during the eleventh and twenty-fourth menths. Organ t 1
ro bofy weicht ratios were Aetermined on the two-year.survivars for :
Tiver, kideny, spieen, heart and testes. Histopatholagic studies were )
made an all two-years survivors and on a1l rats dyinc during the study R
in which fissues were not obvicusly toc autolyzed: Tiscues exgmined . (N ©
heart, lung, liver soleen, kidnay, qastroenteric, bone ‘marrow, !

The' rzts were individuall

vere:

Hrain, soinal covrd, muscle, eye, bladder, pancreas, adrenal, thyroid -

and ginad. i T
5(-{9’1} oo f f.-_'

Survival data show that females fed 25 and 50 pom diet did = feemcle pafs
not survive. Only 3 out of 10 male control rats*on the 50 ppm
diet, death was commonly preceded by development of hind 1imb . o
paralysis. This was also seen in female rats dying on the ’ :

25 ppm diet and male rats dving on the 50 ppm diet, hut with | -

1ess consistency. Data on growth at representative periods . ¢ : -
shovied that dietary concentrations of 2, 5, and 10 ppm tended ’ .
te have an.accelerating effect on weight gain in female rats. . .
This increase in body weidht also occurred in male rats o
roceiving 2, 5, 10 and 25 ppa. Sianificant depression of
qrowth resultd in female rats receiving 57 ppi and a tend=" 7 e e}
ency in this direction anneared in female rats receiving
75 ppm after one-year -on diet. In male rais receiving 59 apm

g there was also a tendency toward arowth suppression. Averaqge

of hematoloqy data showed high nuivcvte vi. lymphocyle counts 4
in the male rats receivina 50 ppm for twe-vears. Crgan to \

bodv weight ratios were unremarkable. : 132'

Qesylis:

1

1

- i

2511 e 0 fAh o i
i

i

i

i

i

Histonathologic findings vere unremrarkable. -
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Classification: Suoplementary Data.

Pdequate numbers of animals were mt usei. L'EST “M{Am.i Cﬂ"

(2): Toxic sigas and clinical abservations not reported.
(3) Chemical Analyses of diet not performed.

(4} Inadequate histooathological examination.

(5) Mo standard deviations for growth data, hematologic values.

(6) o food censumption data was recorded. :

{7} Mo Clinical chemistries were performed.

(8) Cnly three rale controls comnlated the study. -

(9) A DEL was not es*3blished in this studv. At a dietary level of
-2 ppm, increased body weiqht occurred in both male and female
rats during the study. '
(10) Report is unsigned. . '

7. Summary of Toxicologic Studies Performed on Zinc-2-pyridinethiol-1-
oxide (ZnFt), Grove Lahoratories (Srove Laboratiories, Report number
and date nct given, Report unsicned)

Sumary of Studies

1

Three rabbits were given orally 2.ml or 29 mq of Znk. in carbopol gel*/ka/
"day and twvo of them died within 24 wours; the surviving rabbit received

9 additional dailv doses of 20 ra/kq, one of 30 ma/ke, and, then, after

4 days rest. 29 mg/kg topically for 20 dawss; it showed neuromuscular
toxicity (paresis). ’

In subacute dermal toxicity studies in rabbits, 25 ol 29 animals given
daily applications of 2 or 4 ml of 17 InP% in carbepcl gel or in hydroxy-
thylcellulose, i.2., 20 mq (23 animals} or 401g (€ znimals) ZnPtr/kg/day
for 5 to 25 days showed neuromuscular invelvenent (weakness pr paresis

of hind and later fereleas), poor sensory response, depression and
nrostation; 28 of 29 also exhibited other sicns of toxicity (emaciation, .
dehydration, respiratory distress or preumonia, Gl disturbances, possible
liver chanaes, and rather marked irritation). The zinc contents of the
liver and pancreases of scre of the test anirals (analyses by Scientific
Associates, a private laboratory). - Guinea Pigs dosed

®

sCamposition: 17 Zinc Salt, 157 polyalvylene qlycol, 1074 qlycerin, 0.4%
carboxyvinyl polwmer, 0.25% aongisovropanolanine, 0.005% thimerosal and
74.327% water with 17 Zinc salt in carbspol qel topically shoyed a lower
incidence of neuromuscular sians than rahbits. There was no mention of .
1ocal skin irritation in this species.

. ¥
Scientific Associates conducted 14-day dermal toxicity tests on formylations
submitted to them by the Grove Latkoratories. They obtained results similar

to those by the Grove Laboratories and: in addition, muscular fasiculations
underlying and adjacent te the site of application were nbserved.

e AN
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Fien qives repeatly to animals, ZnPt in the diet appears to be more

toxic than ZnPt formulations by stomach tube. [n the rat non-tolerated

dietary lerels are as 16w as 1.25 mg/va/day (estimated from food consump-

tion). Mleyrormuscular reactions have been previously descrited by ’

P.S. Larsm (Medical College of Virginia) in rats, by Winek (Procter & - ——
Gamble) in rabbits, and by Sehalffer (E.R. Squibb & Sons) in chicks.

linek shoved that rabbits compietely recovered. from the paresis in a

short time when the drug was withheld. Larson's erplanation for the ]
paresis io rats was (1) peripherally the conper salt attenusted or blocked !
myoneyral transmission and exerted some direct depressant action on the !
muscule, vhile (2) centrally it blocked monosynaptic and polysynaptic
potentials in the cord without altering dorsal or ventral root condition. {
: o ~ ] 7 .
Conclusion: Heuromuscular involvement from ZnPt exposure has been ! i
demonstrated in several species by various routes of exposure. . ’ ¢
" Classi€icetion: Supplementary Data :
(1) Actuzl repbrts with data vere not submitted. Only a swmarized i
‘ report and tables were submitted. : ‘
8. Toxicclogy of Pyridinethiones, (Frocter and Gamble, Report ‘humber t ‘
and Dzte not given, Report-unsianed) - ) X ) ~ ;
A. Table#l - percutaneous toxicity of NaPt + ZnPt in a Shampoo Base. .
, i
Table#? - Percutancous ahsorntion and excretion the urine of $35 1abelled :
NaPt. & ZnPt in Rabbits. .
Table#l - Oral Toxicity of ZnpT given by Stomach. _ |
Table#t - Oral toxicities of ZnPt given in Diet. :
Tableis - Oral Toxicity of ZnPt in the Diet of a Monkey. — -
Table#s - Oral Toxicity of ZnPt & HaPt gqiven to monkeys by Stomach Tube. -
" Tablef7 - Effect of Antidotes on the Intravenous Toxicity of ZnPt in
Dogs. . .
Table#d - Percutancous Screenina
Classification: 'Supélementary Nata : \
' (1) Actuai reports with Data_not submitted. L

B. Toxicolngic Studies on the [ffect of Mdding In Pyridinethione to the o
- - diet of Doqs (Read 2/26/57 from P.S. Larson, Ccnies of reports to !
Br. Brawm) ‘
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Ten monqrel dogs vere used. Prior to niacina them om experiment , they
were vormed twice and vaccinated aaainst distemper. The dcas were
divided into.tvo grouvs of four (tro of each sex in each aroup) and - :
-one qroun of two (one of each sex) one aroup of four {dogs 1-4) was  —— - S
pladed on a diet of finely ground Purina Noa Chow fleal containin 50

ppm ZnPt. The concentration of InPt was increased to 100 pom at the " —
beqinning of the 3rd week, to 200 ppn at the start of the 5th week,

and to 400 pom at the start of the 7th week. At the start of.the

14th week, dog | was retained on the 400 nom diet, doga 2 was returned
to control diet and dogs 3 & 4 were placed on a 3% ppm diet. At the
start of the 18th week, doos 1, 2 and 3 were retained on the same diet,
but dog 4 was placed on 1600 ppm diet. This status was continued until e
the study was terminated during the 23rd week. : e T

The second group of four (dogs 5-8) and the group of two (doags 9 & 18)

were placed on a diet deficient in all vitamins other than 0 and X.

The dogs were kept on this diet for two veeks following which dogs.

5-8 had 50 vpm-of ZnPt added to the diet while dogs 9 & 10 served, as

diet controls. At the start of the 5th week, the Zn®t concentration was
raised to 100 npm. From the 3rd week on, the dogs in both of these

groups developed a progressively increasing distaste fo~ the diets. Py t .
the end of the 5th week the weight-lossess were so grea: and-the intake of 7 z
food so reduced that continuation on these diets did not appear to be
compatible with survival. Therefore at the start ¢f the 6th week, dogs
5.8 were switched to -Furina Doa Chow Feal containing 200 ppm ZnPt and
dogs 9 % 10 were placed on untreated Purina Stock c¢iet. At the start of
the 7th week, .dogs 5-8 were switched to 400 ppm anc —hereafter followed
the same schedule as dogs 1-4. ) - s

!
!

Ophthalmologic examination of each-dog was made arior t) placing then on
experiment and was repeated at intervals thereafter.
%esults: Body Yeight data shous that dogs (1-4) receziving InPt in the ™ o=
basic diet of Purina Dog Chow showed no adverse effects on general health
or body weight. Ocular findings were as follows: TErough seven veeks on ‘' . ‘
diet (all dogs on 400 ppm at this point), ocular findings were ‘uniformly
negative except for sporadic conjunctival injection and discharae
aopearing in some doqs but clearing without treatrent. The first .punillary
changes were noted during the 8th week and were characterized by sluggish
responsa to lioht stimulus in all test animals with Aiminished excursion.of
the pupils in some. - By the 10th week, all but two o¥ the light reflex. By .
the 12 th week all dogs showed this phenomenon. Thereafter, the dilated - i
pupil remained constant for the rest of the period but Hght reflex ! : )
t returned to a variable degree—-in two-dogs-that were_switched.te-unadglt- =~ 1 . — .
terated diet at the start of the 14th week continued to have widely dilated
pupils and loss of light reflex for the remainder of the study.
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following development of pupillary dilation and loss of the light

reflex, periodic studies were made on the effect of instilling 0.5%2

eserine or 22 pilocarpine solution into the eye. Initially (ioth

week) normal pupillary constriction was oroduced by -eserine together )
with indication of resummtion of light reflex. In contrast, the - ) ’ e
constrictor response to pilocarpine was exaqgerated and there was »
Hindication of spasm of the sphincter. In later studies, some of the

dogs lost all response to eserine, hut all retained the exaqagerated

response to pilocarpine. In.dogs that continued to wespond to

erserine, some degree of return of the Tight reflex accempanied the

response.

~

An additional puppillary finding that persisted to the end consisted : <
of normal constriction of the pupil under sodium pentobarbital - . i
anesthesia and duting the enduction stage the light reflec returned in
varying degree.

Fundoscopic examinations were comnletely negative throughout the study
a " except for qu:~tionable early changes in the nerve-heads noted in

3 dogs (2 dogs-at 800 ppm and 1 dog on 1600 ppm). These changes were

characterized by slight pallor end diminished or absent visculization

of the capillaries. These changes did not Progress sufficiently to be

considered of significance. No.evidenee—of,b1indnes$ was_seen.at any

time. o s

Conclusion: Yhether the pupillary changes noted stem f-or. 3 functional
depression of the autonomic innervation or from histological.-degenera-

o tive changes cannot be decided from the information rreseatly available _
since no histopgthology vias performed. . - -

Classification: Supplementary Data

(1) Controls used not appropriate

(2) Inadequate numbers of animal -

{3) 1Clinical chemistry, hematologies, urinanalyses, necropsies and
fistopathology not performed. ' :

C. Studies on the Acute Oral Toxicity of Zn pyridinethione eand Na pyridine-
" thione (Tech.) and Purified to Rats (Studies conducted by Paul S. Lerson,
Cct. 21, 1956) " i

Groups of ten male and ten female albino rats about 175 gm in weight, were
used and were fasted. for about § hours prior to dosing via stomach tube,
The Zn pyridinethione was used as a 2% (w/v) suspension in 1% agueous 7
solution of methocel and was administefeq_ﬂ;_mg[&g_doses_oi—JOS, 2005-210 -~ ) )
1 and 220 (males) and 130, 142, 153,165 and 180 (females). The sodium salts ,
were administered as 57 (w/¥) aqueous solutions immediately following thedr . - —
preparation. The purified #a--pyridinethione was administéred at mg/kg doses
‘of 800, 900, 959 and 1000 (males) and 550, 600, 650, 700 and 800 (females).
+ The technical Ha pyridinethione was administered at my/kg doses of 800, 850, =
200 and 950 (males) and 600, 700, 800 and 900 (females). Deaths were -
“-spread ‘over a three-day period following dosing with most deaths occurring 16
in"the first 36 hours. : ‘ -

T [eEstanaasecory]
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PRAPUPRETEU-IVICUN

200 © 15 mg/kg {males)

Oral LDgq
140 * 10 mg/kg (females) , go 9

(T8
N
NI

"o

F:0x Category II: WARIIIG

900 = 70 mg/kh (males)

fla_pyridinethione Oral LDgg = b . ‘
purified . 660 * 60 mg/kg (females) - - 4
ila pyridinethione Oral LDgg = 900 f 20 mg/kg (males) ;
technical = 770 =

60 mg/kg (females)

10X Category Il:- WARHING

o
[ ENSPURPCRENE SR

Toxic Signs: not reported

’

Hecropsy: not reported

B_Q‘MEJSELE nof reported mknhmt ‘:(w‘

Classification : Supplementary Data

(1) Compeditfin:of test material not stated. L ;
(2) Toxic signs, body weights and necropsies-not reported.- . -

D. Three Month Study on the Effects of Adding Zinc Pyridinethione to the
Diet of Rats (P.S. Larson, July 20, 19563 report is unsigned)
Two groups of rats were started on this experiment. The first group con-
sisted of 60 young male and 60 yoing female albino rats waich viere divided
into group:of 10 and one group of each sex was placed on 2ach of the e B
following dietary concentrations of Zinc pyrindinethione: 0, 15, 75, 375,
938 and 1875 ppm. The second group consisted of 60 young male and 60 young
female albino rats which were divided into groups of 10 and one group of
each sex was placed on each of the following dietary concentrations of Zinc
pyridinethicnez 0, 15, 75, 188, 375 and 750 ppm. Finely ground Purina
Dog Chow Kibbled Meal served as the basic diet and into this was incorporated,
with thorougn mixing, amounts of zinc pyridinethione (15% in a wettable
powder) calculated to achieve the above concentrations of the active ingredient.
The rats were individually caged and vere weighed once a vieek. Blood studies-
were made during the 13th week on 3117 three month survivors in the second
group of rats. At the time of sacrificing the rats in the second group, organ
to body weiqht measurements werc made for liver, kidney, and testes. Tissues
taken for histopathologic examination were heart, lung, liver, kidney, spleen,
gastro-enteric, thyroid, adrenal, pancreas, gonad, bladde~, bone warrow, eye,

tbrain, spinal cord and fore hind limbs. —— - ————=  —-—- S|

Fasults: Sigrs of intoxication include disrrhea and rarked weakness of the hind -
1imbs. Fermale rats fed 75, &3, 275 and 753 npm and male rats fed 188, 375 and

750 ppm did not survive the experiment in numbers comparbale to controils.
Hematnlogical values uere unrermitatle. Survival and body weight data for ’ a
15 ppm male & female rats was simiTar to controls. Organ/body weight ratios were -

increased for testes & liver in male rats at 75 i i
ncreased Tots o 7'% N . ppm and. for livers and k‘jcfneys 17

-,
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topathological studies were made on the following rats from grouwp 1: -
females & 6 males receiving 1875 ppm. and 2 ferale & 2 males control rats.
similar studies were made on the following rats from group 2: 3 female 3

3 male rats receiving 750 ppm; 5 female and 5 male rats receiving 375 ppm;

6 female % 4 male rats receiving 188 ppm; 7 female & 10 male rats receiving
75 ppm;* 19 female & 10 male rats receiving 15 ppm; 8 female & 10 male control
rats . Mo lesions attributable to treatment were found. NEL is comsidered -
to be 15 ppm in the diet. However, Histopathology tables were not submitted.

Conclusion: The weakness of the hind 1imbs could not be explained on a
morphologic basis and the possibility of'a functional effect to
' explain this toxic sign is proposed. :

-

'élassification:‘ Supplementary Data

(1) Strain of rats unspecified.

(2). Chemical composition of test material is unspecied. N
" (3) Unclear from results which rats exhibited toxic signs.

{4) Report is unsigned. . v

(5) Histopathological Tables not submitted.

i

E. Addendum Report - . . . B

Toxicologic Effects of Admiﬁistering Na pyridineth'one'orally to Dogs
(Received 8/26/57 from P.S. Larson)

Ha pyridinethione in aqueous solution was administered by stomach tube to

4 mongrel dogs for a period of 4 weeks. The animals were fed Purina Dog' _
Chow Checkers ad libitum and were weighed each day. Decses were given twice

a day, 7 days a week. For the first week, each dose wis 5 mgfkg (as a 0.57
“solution) and, for the succeeding 3 weeks, was 10 mg/ke (as a 1.0% solution).
This dosage increase wés dictated on the basis of the lack of toxic symptems
during all but the first day of the first week.

Results:  Toxic symptoms during the first week consisted of Nausea in dog #4
and vomiting in dog #2.  Bedy weight data showed that dog #4 last weight
significantly over the treatment period dog #4 was comatose on the day before
the end of the 4 week period and was sacrificed and autopsied at that time.
The other dogs were sacrificed at the.end of 4 weeks. Tissues taker for
histopathological examination were brain and eyes. .

Ophthalnologic findings were as follows: By the end of the first week there
was beginning siuggish pupillary response to Tight stimulus in doc 41 erd %3
and doas #2 and #4 showed similar effects a week later. ‘
t . it

Fundoscopic examinations revealed the development of severe changes as the
eyperiment progressed. The changes-occurred in generally segmental distri-
bution, with the upper nasal fields being involved first. This was guickly
followed by extreme involvement of the remaining quadrants. The changes were
characterized by loss of pigmentation, minimal pigment redistribution, and -
the development of an over-3ll gray back-round color. The vessels were quite thin
and tenuous, and neither hemorrhages or exudates were noted.

BEST AVAILABLE copY |
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) There was a profound degree of atrophy of both retina and the
nderlying choroid with the gray-white background color being the sclera L
showing through. Acutal evaluation of the site of action must await micro- .

scopic examination. There was a toss of capillaries on the optic nerve- o
head, with the development of apparent pallor of the ¢ The distinct T
impression was gained that these animals were blind by the end of the study.

Classification: Supplementary Data

(1) Histopathologic data not submitted
2) Report is nsigned. i - S Lo

9. Preliminary Neurological Evaluation of Generalized Weakness in Zine
pyrithione—treated Rats, Vedig, 0iin Corp. (Date of Experiment not
given.) .

.Running Title: Generalized lleakness in Zinc Pyrithione Intoxication
Male rats of the CD strain, 250-300 gm BY, were divided into 33 pairs,
matched by weinht, and fed 250 ppm of Zinc pyridinethione ad ligiggg. Pair
fed controls were given only the amount of feed eaten ty_the  treated animals _
during the previous: 24 hours, Crgans examined (gross end microscopic) were
adrenal, pancreas, thyroid, barathyroid, pituitary, bore marrowv, spleen,
heart, kidney, bladder, liver Tung, skeletal muscle, eye, brain, spinal cord, : i
sacral and brachial plexus and sciatic, femoral, radial, medical and ulnar . _ .
nerves. Blood study included CBC with differential. LBC, glucose, BUN, ‘ .
Calcium,” potassium, sodium, SGOT, CPK, LPH, Hb, HCt. (hloride, Cholinesterase]
PH, p03, pCOZ' Gastrointestinal tract bacteria were examined. Neurophysio- R S
logicaf studies on sciatic nerve condution and gastrocnemius and soleus muscle s
were_performed on 12 pairs of rats. -

Results: Height 10ss began within 24 hours of treatment initiatign. Food --
Consumption fell and zinc omadine consumption fell frop, 10.9 to 5.3 mg/kga/day.

Strain differences in response were not observed. Locomster abnormalities began

8 to 10 days post-treat.ent and were characterized‘by Stiff gait and weakness -
which usually caTminated in hind Timb paralysis within 48 hours. peath usually ‘

occurred with 12 days loss began within 24 hours. Penile prolapse was_obseryed

in all'severely affected animals. 8 pairs were withdrawsn from the clinical

signs were present, and given ad libitufi control diet, “deight loss continued ..

for 3-4 days in treated animals, The progressive hind 1imb veakness ias

associated with inuscle. atrophy. Affected muscles had a weaker contractile ;
response to sciatic nerye stinulation than controls, but sciatic nerve conductidn .
velocities were similap to controls. Peduction of muscle fiber_diameter from the— ¢ ~—-

soleus, gastrocnemiys ans sacrospinalos muscles was observed, along with HE
reduction in myscle weight, when compared to pair fed controls, Rats showing B
motor dysfunction for 4 to 11 days had mean soleus weights of 85.9 mg, compared

to weights of 133.7 mg-in control muscles. .Histopathpiogfta] and blood changes -
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Pnclusion: The mechanism of hind 1imb paralysis was not identified in this

orsan

etudy. . Zinc pyridinethione at 250 ppm in the diet caused paraly;;is in 8 days.
Classification: Supplementary Data “

(1) Females not testes.
2) BIEL not established.

23) Histopathology data mot submi tted. 'EST AVM{AB[E coPY | . )

(4) Hematology data not submitted.

10. Urinary Excration and Metabolism of salts of 2—!’yridinethi61—1—oxide fol-
lowing Intravenous: dministration to Female Yorkshire Pigs, Adams, Yedig,
et al® Toxicology and Applied Pharmcology 36, 523-531 (1976)

A single dose of zinc pyrid‘inethinne (zrts 5 mg/ke; 0il-in-water emylsion), it

sodium pyridinethione (Spt: 50 majkys acueous solution), or the magnesium !
sulfate adduct (MDS; 4 mg/kg; aquecus solution), which included 5 uCi/kg of
“Z,G-C] 1abeled material, was injected via a jugular vein cannyla into female

vorkshire pigs, £ pigs per compound, in order to study the plasma hal f-life,
the urinary excretion rate, and the metabolism of these antinmicrobial and p-us G5 fe-

antifungal agents during a 96 hour period. Fhper2 0t oot By,
: ) . l‘;:‘l
Results: At the doses employed, all of these agents produced cholinergic - s
effects (parasympathetic and somatomotor) which lasted for 30-60 minutes 4kt

plasma decline in radioactivity was a biphasic exponential function for each rédic

compound. T% for this snitial 2-phase of plasma disappearance (n.25 to 8 hr. W
after injection) ranged from 2.0 to 2.9 pours e3d the slover, secondary B-phase (.':'
was characterized-by 1% of 26.6 to 36.3 hours. The uritary excretion in term e
of the percentage of total dose excreted within 96 hou‘s ;wst«in-jcct"rm'ﬂ Thin- A&
layer radiochromatographic analysis indicated that 2,2 ~(pyridy]—ﬂ»oxide)

disulfide was the primas v metabolite of SPT whereas the primary metabolite for

both ZPt and MDS appeared to be 2—(p;/r1‘dyl—.*l-oxide) sulforic acid.

Conclusion: The plasra T; for B-phase and the recovery of only 56% and 54% of
7Pt and MUS suggest that bioretention is significant for these types of omadine
compounds. Sirce there is significant bioretention, the potential for significaht
bioaccumulation is possible for 7Pt and MDS.

Classification: Core-Minimum Data

(HOTE): Total radivactivity (dpw/ ¥ tissue) was two to three tires greater in
venal, hepatic and pancreatic tisstie samples from MDS and ZPt-treated animals
than in animals receiving SPT {unpublished observations). -

11. Teratologic Evaluation of Dermally Applied Zinc Pyr,ithioné on Swine, ¥edig,
Kennedy, et al. Toxicology- and Applied Pharmacology 36, ‘2550259 (1976}

Fadts L SRt

A teratologic study in five aroups-of Yorkshire pigs, 4 pregnant female pigs per \

group, Was performed by applying 7inc pyridinethione (30, 109, or 400 mg/kg day -
prepared as a 50 (¥/v) suspension in Aquaphor cream) for B hours per day on the

clipped dorsal surface from Days 8 through 32 of gestation. The design of the -
experiment also jnclude a naive and a yehicle-control group. _ ‘

003933
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Fstation Day 1€0, the animals were sacrificed A carsarian section wasV

Yoriorized, and the number and position of Tive, dead, and/or resorbed @@3933
Ptuses vere noted. They were removed from the uterine horns, weighed, -
zramined for external abnormalities, the sex noted, and the crown-rump

distance measured. Each fetus was x-rayed (lateral and dorsal vhole-body).

A dissection was perfeormed on each fetal pig with particular attention

paid to size, shape, and location of major: organs. A gross necropsy was

performed on each of the dams. Statistical evaluation was used appropriately.

g

Results: The bedy weight gains in the 400 mg/kg Days 8-32 of gestation were

reduced compared to the other groups. The numbers of implantation and

resorption sites and wviable fetuses among the test groups-was not significantly
iifferent than the control groups. Ho evidence of any teratogenic or -
ambryotoxic effect was observed in the fetuses from dams treated with Zinc AR

yyridinethione. HNo adverse system1c or behavioral effects were noted in any
of the treated animals. , ‘ ' “

sonclusion: Under. the conditions of this exper1ment ZPt does not appear

d'be teratogenic or embryotoxic to Yerkshire pigs at a dose of 400 mg/kg applied
Jerma]ly\dur1ng Bays 8 to 32 of gestation.

b
~lassification: Core Minimum Daia

iote: This is an I.B.T. study and needs to be validatrd. R - <

2. Absorption, Distribution, and Excretion of Zinc P. r1d1neth1on° in Rabbits, i
K]aassen-

Toxicology and Applied Pharmacology 35, 581-587 (1976).

he IV administration was made via the marginal ear vein, orally by stomach °

ube and dermally umder a impervicus cuff for 4 hours. Solutions were aqueous.

hereafter, disty.ation and excretion was determined after the intravenous, :
ral and agueous dermal administeration of (C!4)- and (zn )~ Zinc pyridine- '
hione (Z?x) to groups of three iZY rabbits per group. £ach rabbit received )
ither (C'7)- or {In°°) ZPt. Urine was collected at hourly intervals, and blood T f
amples were takem at timed intervals throughout the experiment. Animals were
acrificed 6 hours after an intravenous or ?Eal dose of ZPt and -8 hours after
ermal application. The concentration of C'* and Znb5 were measured in the
idney, liver, lumg, heart, spleen, stomach, intestine, pancreas, testes, muscle,

pinal cord, brain and eye. The so]eus and gastrocnemius muscle were used as
epresentative muscles.

i1dicactivity by determine for b5 in a Packard Auto - gamma spect;bmeter and \ é
4 by combustion and Tiquid scintillation counting.

["rlull g ¢

t — 7ﬂ'"7’f;72*' pom
YA LAl ial i
asults:  After imtravenous administration, the C14 disappeared from the biood A o
1pidly and v :

glthlﬂ 6 hours, 75%-was excreted into the urine; while the concent-

1tien of Zn®> in tine blood remained relatively constant and only 0.05% was

«creted in the urine. The tissue concentrations of Zn®5 were abOut ten twmes

‘gher than €14 & hours after adrinistration, with 5% of the C14 and 55% of _Znb5

:s found in each gram ot liver whereas only 0.1% of the administered Cl K n the \) .

ood and plasma were mearly equal, whereas the concentration of Zn in the'blood {’:31'
v - LT QP WIS Fnt - g o reorl
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.“the concentration of ZIn

_ Classification: Core Minimum Data

(22

much higher than it was in the plasma. AfCer oral administration of 7IPt,

. of the £13 and 9.03% of the_ Inb> was excreted into the urine within :
Fhours. The distribution of €14 and In65 in the various tissues 6 hours °
after oral adwinistration shows that the percentage of the administered dose

in each tissuz was aboug one-tenth that found after IV administration whereas

55n som tissues was higher than that of Cl4; the

difference was not as marked as that observed after intravenous administration.
The concentration of C}4 and Znb5 was high in the stomach and intestinal wall,
presumanly due to adsorbed ZnPt. : - '

. Eight hours after dermal applicatior of Zpt, 0.05% of the €14 was excreted into

the uyrine, and the same amount was: found insghe major.organs of the rabbit.
Less than 0.002% of the dermally applied Zn°” was found in the urine and 0.008%
was found in {-2 major organs. - = . T : ST
Conclusion: This study demonstrates that the organic and inonganic portions, of «
7Pt dissociate to some extent in their distribution and excretion from the body,
the_ogmadine (CM) portion is excreted mch more rapidly than the Zinc portion
(zn63). Both portions of ZnPt can penetrate the skin to a 1imited extent, but

the Zinc portion-does so less readily.
k

¥

4
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13. The effects of Pyridinethiol oxide on the Central Neryous System, Nelson,
Yoslsey, Murphy Reprinted from Excrepta.iledica International Cdyress Series
Ho.. 100 Proceedings of the¥th International Congress of Neuropathology,
Zurich, September, 1955. ~

Seventeen adulf male albins rabbits, 2.5 to 4.0 kg BW, received 2-4 ml daily
topical applications of a carbapol gel mode 1-3% in ZnPt. Five rabbits were
treated with the-carbapol gel alone. In both groups the material was rubbed
onto the shaved skis (intact) over the animals flanks. The gel was left in
contact with the skin during the entire period during applications. Daily
neurological examinations were done. .

Results: After 7 to 15 daily treatments with ZnPt the rabbits developed a
consistent group of signs and symptoms including decreased spontaneous activity,
hind 1iub weakness, and diarrhea: with continued treatment weakness of both

forelegs, inamition and death occurred. Rabbits treated with carbapol gel

alone remained healthy. EIGs were obtained from 4 rabbits before and during the

InPt treatment. Diffuse progressive slow wave activity developed in 3 animals.
Studies on the 4th animal are incomplete. Autopsies were performed on 12 tabbits
who had been severely paralyzed a minimm of 3 days. No significant structural
alteratiens were seen in the brains, spinal cords, peripheral nerves, muscle,
abdominal or thoracic viscera from 8 to the 12 rabbits. Autopsy revealed . _
widespread granulomatosa eacephalamvelitis in 3 and less extensive involvement °

in the 4th rabbit severeiy paralyzed. Central necrosis was present in some 3
granuloms. Llesions were found in-grey and white cortex, hippocampus,
hypothalemus, brain stem and spinal arey matler. Indications of an oval
infective organisms, 1-3 a structures. »ere found in cytoplasm of macrophages

or lying freely in tizsue <pares. ilecrrils ot renal collecting tubules was seen
in 1 rabbit. The suggestion was made ‘ at ZnPt may act as an immuno-suppressive
agent permitting a latent protozoan infection te develiop. ) !

-
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BEST AVALABLE COPY Jon7 9322

Prclusion: No explanation is available for the progressive quadraparesis.-

W classification: Supplementary Data

y (1 enTy one dose level tested.
(2) A NEL was not established.
(3) Histopathological and neurolog1ca] data not submitted.

14, Comparative Percutaneous Absorption of Pyridinethicnes, Howes, Black

Toxicology 5, 209-220 (1975)

Female Colworth Wistar Rats, 110-120 gm BW, female Dunkin Hartley Guinea Pigs,
240-280 gm BW, and Mew Zealand White Rabblts of either sex (2.5-3.5 kg) were ’
used throughout this study. . .

The turnover off¥a (H3) PT and lla (535) PT in these three species was studies
W by ddmwinistering aqueous test solutions (1.0 m) to rats, 2.0 ml to guinea pigs ]
“~and 5.0 ml to Rabbits) by intraperi toneal injection. The animals were placed i
in metabolism cages and urine and feces viere mon1tored for H3 or 535 daily for ‘
5 days. The turnover of Zn (H3) Pt Na and (#3) Pt administered subcutaneously
to rats was also studied, as was Zr (H ) Pt. Lo ,
Results: 'A]? three species rapidly excreted the injected isotepe principally .
via the urine. The comparative penetration by the three PT samples was Na > Zr> .
Zn from all treatments. The comparative peermeability of the animals' skins
to these PTs was rabbit >rat >~-guinea pig. HaPt penetration was found to be
dependent upon duration of contact and concentration in the test solution whereas
the penetration of ZnPt was found to be proportional to concentration but
independent of duration of contact of the test solution.

Classification: Core Mininum Data ; <2vep’7

For discussion of safety estept for human uses.

(a) Toxicology Branch, ‘however, does not concur with the discussion section
of the article which extrapolates the findings of this study to indicate that
an adequate margin of safety exists for use of shampoo products.containing up
to 1% (w/v) of InPt. The extrapolation is in part, based on a 2-year feeding
study by Larson, quoted by Snyder et. il done in 1958, which in fact, according
to Toxicology Branch standards, does not establish a 10 gpm HEL. The study-in
question is #6 of this. review and is regarded as supplementary Cata for
numerous reason. A MEL was not established in this study by Larson. “
115, A percutaneous Teratology Study of Zinc Pyridinethisne in Rabbits, Nolen, —F—— "~ T -
"~ Patrick, Dierckman. o e

Toxicology and Applied pharn;acoloaj 31, 430-433 (1975)

Four- qroups of 15 pregnant NZY female rabpits received dermal applications on - < !
the fur clipped trunks for 2 hr, daily from Day 7 through Day’13 “of gestation . )
at doses .of 0 (no treatment), 0 (vehicle control), 1.0 or 2.5 ga/kg of a : .

cream-type shampoo containing 2% Zinc pyridinethigne. I 2223 oL

1 o . . .
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dams vere veighed every 3 days during treatment in order to ,adeSt.
¥sages and the new hair growth clipped to ieep the area denuded.- Dur}'ng
this period the dams were carefully observed for signs of stress and signs
of toxicity, particularly CHS involvement. Food and water consumption
were checked visually, but no consumption records were maintained. On day )
28, the dams-were sacrificed with sodium pentobarbital and their fetuses :
remved. The number of resorption sites and corpora lutes of pregnancy
were recorded. The fetuses were blottled dry, weighed and inspected for
gross abmrmalities. One-third of each litter was cleared with XOH and
stained with alizaiin red S, using a modificztion of the methed of Staples
and Schnell (1964), for the detection of skeletal defects. The remaining
two-thirds were examined for soft tissue malformations by the method of

Wilson (1965). The data were analyzed statistically by analysis of variance
and Chi-square. SN ,

Results: In the groups treated with vehicle, efither with or without InPt, the,
4eight gains were similar, although less than the sham controls, indicating

that the topical application of ZPt in the skampoo base had no effect of the

weight- gains in dams. There were no significant differences in any of the
reproductive psprameters measured and no significant.increases in the

incidences of either skeletal or soft-tissue defects in the graups treated

#ith ZPt compared to controls. Overall, the incidence of abnormal fetuses

#as about 6% which is characteristic of the iew Zealand Rabbi t. 8

Zlassification: Core Minirum Data

6. Absorption of Zinc Pyrithiore onto Hair znd SKin, 1974, Ssciety of
-osmetic Chemists of Great Britain, T.-Okumurz, S. Hayashi, F. Tokiwa, and
. Houn. Presented at the 'FSCC VIIIth Intermaticnal Congress on Cosmetics .-

uality and Safety' organized by the Society of Cosmetic Chemists of Great
jritain at London on 26-30th August, 1974,

n this study, a chemically and radiochemically pure Sulfur-35 labelled sample

f Zinc pyridinethione was synthesized from sul fur-35 labelled thiourea and
ncorporated into a shampoo formulation. The absorbed amounts of this zinc
yridinethione onto human hzir, rat hair, and rat skin were measured with
liguid scintillation counter and a 2TT gas Tlow waterssu.r fer

esults: lhen tﬁe human hair was treated with a shaapoo containing 1% zinc

yritnione for 3 min at 406°C, the amount absorbed was found to e 3.8 ug/100 mg
ne absorbed amount onto human h

air incroases with increasing csncentration
nd reaches saturation at a concentration of 17, beysnd which the adsorbed
nount does not depend on the concentration. fin the other hand, the adsorbed
nounts onto the rat hair and rat skin were found to be 16 ug/100 mg and

aqg/1 cml, respectively. The adsorbed amount of $35- 7Pt increases with
wcreasing time, Lemperature and concentration, amd also increase with
>peated applications of the shampoo containing $35-7pt. A good correlation is
2n between the clinical effectiveness and the experimental adsorption data.
e adsorbed $35 - ZnPt stays only on the extemal surface of skin and no $35 -
Pt penetrates into the derais through ‘the stratum corneunm. '

-

A

assification: Supplementary Data S : U

) Detailed Reports not presented.

4
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7. l\hi:imicmbiﬂs: Experimenta1 Contact Sensitization in mans ﬁérzu’;li, 93 3
Maibach : : iy

3. Soc. Comet. Chem. 24, 399-421 (1973)

These studies were conducted on normal male human paid subjects aged 21-50.
Various modifications of the well known praize test were used. This test "
is derived from Jadassohn's patch test introduced around the turn of the L
centuvy. Basicallys each test was divided into three consecutive phases. '
The initial or induction phase consisted of a 35 week period of repeated”
chemical insults to the skin aimed at_initiating the censitization process:
This was followed by 2 2-week incubation, of so-called period.of rest,
during which a comp letion of inmunologic events is thought to occur. -
Finally, there was challenge or elicitation phase iu the form of 2 néw con= - -,
tact to determine if sensitization had in fact taken place. B .
1] " :

Theutesggy@terial (0.5 gm) was applied to the upper jateral portion of the
arm, covered with an occlusive patch and removed after 48 to 72 hours.

s 2.3 ’y

ysually, 10 epicutaneous applications viere administered successively to the
same site for induction. Tollowing a period of rest for 2 vieeks, the
chhllenge patch was applied, aloowed to remain for 72 hours, and the reaction

read. Scores are 1-4 based on severity of reaction. o4

pesults: There was no evidence of skin sensitization in the small test
sample studied (10 subjects) as shown below:

fesponse of human subjectéﬁtested with Zﬁﬁt‘pyridinethione (Draize Meth.)

{nduction conc(%) Challenge Conc(%) ) sensitized(%)
3 (petro]atum)} 3 i}etrolatum) 0/10 0%
3 (petrolatum) 0.5 (DMSO) 0/10 0%
1 (ons0) 3.0 (petrolatum) o/io  Of
1 (DHSO) [T 0.5 (0MS0) | o/l O

"Conclusion: Zinc pyrithione does not appear to be 3 skin sensitizer.

Classification: Core Minimum Data- )
1 . ) . ) " .
18. Evaluation of Product Perfornance, society of Cosmetic Chemists of A

Qreat Britain, Clear 7inc Pyrithione preparations.

Two day Ssywposium, 12-14th Novénme}, 1973, Albany otel Hottingham
Teny Gerstein. J. Soc. Cosmet. Chem. 23, 99-114 (Feb. 3, 1972) )




Essentially this article has no toxicological significance. The
taneous toxicity with a 2%,

referenced 90-day study of subacute percu

pHg. 8,
Revion Resear

sofubilizes

7nPt {done by DBurnett,
ch Center) must be submitted

evaluation and classification.

Classification: Supplementary Data

ficte: This 'study is requirec f

- ~¢tudy of subacute percy
i is required to be submit
19. Pharmaco’ogical Properties

or registration.

C.M., Intern. Rept.,
as a complete report for .

The referenced 90-day

taneous toxicity with
ted.

a 2% ZnPtrsoiution
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of Bis-(1-hydroxy-2(1 H—Pyridinethionato); ! .

Zinc (ZPT), Kyoto University, Yyoto,

Faculty

of Pharmaceutical Sciences.

_883-890 (1970)
samples of ZnPt and Ha P

The LBgg of InPt, when i
neous1y and peroralily to
respectively. InPt was

preparation and o 1iehib

Department of Pharmacology,
Pharmacometrics, 4 (5),

'
[

t were suspended in 1% tragacantha in water.

t wes .
mics o
shown te

; ~nistered intraperitoneally, subcuta-
> 6.8 mg/ka,
:lax the isolated aorta-and ileum-
it the contraction of auricular strip at the dose

730 mg/kg ana 160 mg/kg,

of more than 1072 om/ - ~ is therefore unlikel
specific receptor .. rog ceaction.- In dogs,
stained fall in b ¢~ »ressure

Thi

inhibition.
arousal waves in spontaneous E
on the kidney was cbserved at the dose
administration to mice for three days.
hoviever

on

s is probably -ue

intact guinea-pig skin,

mucous membrane of rabbit eye.

inj

1) Acuie Toxicity:

ection.

Effect on isolated aorta:
Effect on
ttfect on
Effect on

Effect on EEG and ERG:

Activity as a renal irritant:
Core Minimum Data .

Activity as eye irritant:
Act vity as a skin irritant:

Classification: Core Minimum Data

20.

Percutaneous Toxicity of Pyridinet
Collom, Winek J. Pharmacent. Sci.

The 11 truverous administration of
EG of rabbits.

isolated cardiac atriun:
hlond pressure and respiration:
isolated intestine:
Core Minimum Data

v that this is a
7nPt produced a sub-

after intravéhous injection of 40 wmg/kg.

InPt also
it produced a

-, relaration of the sessel wall and to cardiac -
40 mg/ka of ZnPt induced
Ho irritant action of ZnPt

of 25-59 mg/kg/day after oral
had no irritant action
slight irritant on

7nPt irritated rabbit skin by intracutaneous

Core Minimum Data

Core Minimum Data
Core Minimum Data >
Core Minimum Data

Core Minimum Data
Core Minimum Data

Core Minimum Data |

The abeve pharmcological studies are classified as follows:

g

hiones in a Dimethyl-sulfoxide vehicie,
53 (12), 1973-? (1967) .
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This study concerns the effects od sodiua, Zinc and Cadmium salts of
yridinethione in 2 HSO vehicle after daily application to the stin of
rabbits. Albino rabbits of both sexes with a weinght range of 2 ts 3 kg
were wsed in this study. The study was performed on both abraded and
unabraded skin sites on fur clipped trunks of rabbits using daily dose
Tevels of 300 mg/kg- HaPt in water or pMSO. 400 mg/kg of CdPt in water or
pM50, and 400 wa/kg of 7nPt in water or DHSD. A water control with Pt
salts and two DMSO control animals without Pt salts were used for each
group. o impervious cuff was used. .

Results: The results are summarized below:

1HCOORDINATION Paralysis :

Haterial No. affected/no. dosed Days Ho. affected/no dosed  Deaths
prS0-#aPT 10 10 1-3 10, 10 - 10/1Q
Ep0-1alPT "2 2 5 2 2 202
DEiS0-CdPT . i 10 2 0 - 10 0/10

0-CdPt 1 2 5 i 2, 0/2
phIS0-ZnPt 16 16 2-7 16 16 13/16
H,0-InPt 1 7 6 1 o7 2l
oS0 9 6 - 0 6 0/6

Twelve animals developed eve drainage, three developed sluggish gupillary
responses, and two developed corneal opacities. Thirteen animals died
between days 9 and 17.

Lung necrosis was present in 7 of the 12 animals which died after dosing
with NaPt and in 14 of the 17 which died after 7nPt treatment. All treated
znimsls lost weight during the week of treatment and the following week of
observation.

The control animals which were dosed with DMSO did not develop any of the
outward signs of intoxication and gained from 30-445 gms during the course

of dssing.- None of the animals developed corneal opacities or irritations of _
the sye. All of the aniwals treated with Pt salts, either in pDHs0 or Ho0,
showzd skin frritation at the site of application which cleared when the
treatment was termi nated.

Qo_ﬂﬁusion: pMSO apparently aided in the penetration of both MzPt and InPt
3n comparison with water. The sodium salt readily penetrated the skin when
applied in an aqueous solution, but when applied in DHSO, the osset of toxic

- signs and paralysis and death resulted earlier in the treatrient reqgimen.. The

animals all lost weiqht which is attrituted to their inability fo eatl {

beczuse of the hind auarter paralysis. D#SO did not aid in the penetration
of Gipt. The indicates an appnrnﬁ——lar.knigeuatmﬁon reqardless of vehicla.
Whether or not the skin was abraded had no effect on penetration of the NaPt,
ZnPt or CdPt. . * d

Classification: Supplementary Qaté (1) A NEL was not estab}isﬁxed for

treatment. )
- ) ~ 27
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21.a. The Anti-Sebarrheic Qualities of Zinc Pyrithione (Zinc pyridine-2-
thiol-1-oxide in a cream vehicle), Brauer et al. .

The Journal of investigative Dermatology 1966, Williams & Hilkins.
This is ess;entially a reviey article and the toxicology studies reported,

herein, mist be submitted as detailed, complete final reports for
‘evaluation and classification. :

.The Toxicology Studies are:

1. Antimicrobial Activity: ZnPt is antimicrobial.
2. Muman Patch Tests: ZnPt is no¥ a sensitizer.
3. Clinical Experiences: 1ZInPt is non-irritating _ ) :

‘Classification: supplementary Data .

21.b. MAnti-seborrhoeic Qualities of Zisc pyrithione in a cream vehicle

11. Safety Evaluation. D.L. Opdyke C.M. Burnett and E.l. Bracer,

Fd. Cosmet. Toxicol. 5, 321-326 (1967) '
This is essentially a review article and the toxicology studies reported,
herein, must be submitted as detailed, complete final reports® for evaluation
and classification. ’

The Toxiceloay studies are:

1. Acute oral toxicity: -LDgn = 309 mg/kg (both sexes)

2: —Eye irritation: slight Conjunctivitis with 0.5% ZnPt

3. Percutaneous toxicity: slight irritation with 0.5% ZnPt
4. Human patch-test procedure: InPt is not a sensitizer

Classification: Supplementary Data

22. Zinc Bis (2—pyridy’1thio)~—l,]Ldioxide: Percutineous Absorption and
Residual Amount of Skin Surface of Zinc Bis (2-pyridylthio)l,1l-dioxide,
Okamoto, et al.-

_ Original text is in Japanese. -

Free translation supplied by B. Hinn, E.Y. McChesney 8/28/69. Distribution

of peroral injection, percutencous absargtion and the residual amount on

the skin surface of. ZnPt labelled with $3° or Znb> were studies. Follgwing
peroral injection, the compound was decomposed in the stomach. The Znb5-
Tabelled compound was excretied mainly in the feces, the $35 compound in the
urine. The percutaneous absorption of Zinc omadine following application as J
shampoo, ointment and aqueous suspension to—the skinwas Very slow and very
little. The residual amount-on-the skin after applicaticon of these :
preparations was equivalent to less than 1% of the amount of Zinc omadine R
pplied. It was found that ZnPt becomes widely distributed thggughout the
organisms, and the Zn splits off from the pyridyl part. The $°°- omadine is-

~ 38% excreted in the urine while the Zn%5 jon is excreted in the feces (48%).




.  (29) -
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Translators note: Ue disagree with some of the statements and conclusions
in the article, since they do not seen supported by the data. As a

glaring example, Fig. 3 shpws that 6 hours following the-oral administra-
tion of the Zn65 compound over 70% of the dose was found in the stomach

but Table II shows only 37-50% in that organ. Similarly, Fig. 4 shows

. about,48% of the dose in the feces at 24 hours, but Table IT shows only
.2%. 1t is not clear what the authors mean by the term “distribution? Also-
in the text, page 329, they say that the amount of omadine retained on %the - =
‘skin per 80 cm® was 931 ug; therefore for a human head (estimated area =
800 c¢m?) the amount would be 931 ug retained. This does not seem to

follow at all, and there are other similar items of obscure reasoning.

Classification: Supplementary ﬁata .

- = - 1

(1) Translators note adds unresolved questions to study.

23. Intravenous Toxicity of Zinc Pyridinethione and Several Zinc Salts,
" : Hinek and Buehler, Toxicology and A-plied Pharmacology 9, 269-273 {19%7)

This is essentially a summary article and the toxicology studies reported, !
herein, must be submitted as detailed, complete final reports for evaluatim i
and classification. Q : -

’

The toxicology studies are: ' —— .
1. Acute Intravenous toxicity in dogs, rabbits and monkeys.

2. Antidotal treatment

3. Intravenous toxicity of Zinc Salts.

Classification: Supplementary Data ‘ -

Acute Toxicity Results of Intravenous Toxicity

: Compound Species No. of animals D;Sgﬁegs Toxic Effect -
InPt Dog 5 25 CNC depress;imn, dila’teri
' pupils, death in 24 hr.
ZﬁPt Dog 1 5 - none apparentt
InPt Dog ] 1 15 slight pupil dilation
inPt Dog 1 20 cholinergic effects
¢ HaPt . _Dog 1 50 emesis _‘ 3
ZnPt : rionkey 2 25— - deaalain zl—a}f* _.7
NaPt ~ “monkey 1 50" no pupil dilatim -
ZnPt rabbit 12 10 death in 24 hours -
NaPt rabbit T 150 none - 99
NaPt rabbit 1 » 200 muscle pelaxatim;cseat!
muscle reiaxatim;t}eat'

HaPt © 1+ rabbit = o1 © 71300
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percutaneous Toxicity in Rabbits with ZnPt Shampoo 2% inPt

LDgq 20 gm shampdo/kg, 20 mg/kg/day for 90 day, no toxicity from
shampoo 20 mg/kg/day for 28 days, irritation of sking no systemic
toxicity. B

Primary [rritation and Sensitization of 2% ZnPt.

a. InPt is not a sensitizer in shampoo. A
b. InPt is non-irritating at 2% shampoo. ‘

5. £ye Irritation in Rabbits Using InPt Shampoo. '
Corneal No. of eyes normal

Test material Treatment Ave. Score opacity. . in no. of days

; - ;
Undiluted Shampoo i no rinse 82.0 3/3 . 1 in 82, 2 not 42
Undiluted Shampoo '. rinse 3.3 0/3 . 3in ,
10% . Shampoo 1 no rinse 28.0 i 2/3 + 1in 4,2 in7
10% Shampoo ] rinse ! 10.6 | o/3 ' 3in 1
Undiluted Control { no rinse 83.6 | 33 1 in.14, 2 not 42
Undiluted Control ! rinse 30.0 | 3/3 .+ 1in2,21in3
10% Control no rinse | 19.0 ., 1/3 1| 24n3,11in7
10% Control rinse ] 11.3 y 0/3 } 3in3

25. Results of Pathologic Findings on Rats Receiving InPy, Medical College
of Virginia, Medical Univeristy of South Carolina.

- Results: - Raw_histopathologic findings on the 2-year rats fed the Zinc Salt.

No treatement related changes were fqund.
Classification: Supplementary Data -
) Report is unsigned.

(1 , : .
(2) This histopathology report may refer to Larson 2-year feeding study
with InPt. i

26.. Acute Oral Toxicity Study with Zinc Omadine in Albino Rats, Industrial

‘ Bio-Test Labs., Inc. (1BT Ho. a911, Jan. 24, 1972)
Test Material: Zinc Omadine, Lot#Zo-7146 |

Five groups of Four albino COBS rats (24 & 2F) received by oral intubation
doses of 118.5, 177.8, 266.7, 400 and 600 mg/kg of test material ina 10%
(w/v) suspension in corn 0il. Observation was for 14 days. |

Results: Oral LDgg = 266.7 mg/kg (both sexes) o
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- Signs: hypoactivity, muscular weakness, diarrhea
- Meight: Survivors gained weight

cropsy:  Gastrventeritis :

¢Tassification: Core Minimum Data

TOX Category II: WARMING o . S
‘Summa'ry of Unpublished Studies on the Toxicology of Zinc Pyrithione, a e -
Henderson, Wedig, 01in Corp. Jan. 23, 1973. :

Many of the studies sunmarized and reviewed previously. The toxicology
studies summarized, herein, and not previously reviewed must be

submitted as detailed, complete finalreperts for evalustion and
classification. ; s

A e

-

' The toxicology studies included: . .

Acute oral toxicity studies - reviewed ‘ -
Acyte dermal toxicity studies - reviewved : ' R
Fye irritation study - reviewed )

Skin irritation and absorptior studies - reviewed

Subacute oral studies - reviewed .
Chronic oral studies - reviewed # )

B

Subacute dermal study - not submitted — e e

'/\O‘\A"‘\A;\A
e AT W N
N N N e s S i

This study is germane to the complete toxicological profile
of Zine omadine.

(8) .stinging- Sensation ~- not subnmitted. .
(9) Oral teratogenuc study - IBT, 1971 - not submitted. -

Classification: Supplementary Data

liote: The 90-day subacqte derma{ study in rabbits is required
for registrationd /ey 777/

28. Dermal Absorption in Mice, MNiometric Testing, Inc.
(Experiment Ref. No. A-1999, Aug. 20, 1975)

Test Materials: Zine omadine, sodiunm omadine, omzdine. MDS. -

The cl¥ was labeled to the two and six positions in the pyridine
ring, prepared by lNew England Nuclear. Three DBA mice vere used
for each of the three omadines. One day prior to treatment a
approximate area of 35 mm® was clipped free of hair on the back
of each animal.” The animals were housed in indivigngl_mehag___~_!. R s
bolism cames to collect urine and feces. After each sample of »
urine and fecal matter was obtained, the cages were washed. A

0.02 ml aliquot of the test material containing approximately

10 u'curies was applied by injunction to the back of each amizal

for § hours, followed by washing. Urine & feces were collected =
for 0-k, L-12, 12-24, 2k-48, L8 72 hour time periods following - .
dosing. At necropsy, samples of brain (cerebrum azd cet@ellumnm, :’1_»

-~

»

‘f""’—""’_‘“'?‘!'f"“' R ____ 1BHMA%E'M e
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-ijver, kidney, skeietal muscle f{composite of four different

V cites), fat (renal and subcutancous)y skin fron below dose applica~
application site, tissue immediately below the dose applicea~

tion site-and bone marrow were frozen for possible future use.

Results: All of the animals treated with Zinc omadineé, sodium
-omadine and omadine HDS survived the 72 hour treatment regimen’
‘A mild erythema was seen 4t the application site of all
animals. . No untoward behavioral signs were noted. The
percentage of cld yecovered in the urine rose rapidly to a peak
rate of excretion which was observed at 2. hours with each of

the three omadines. These urinariklevels vere fRaintained until
72 hours. The total percent of c recovered in the urine was W
only 3% for Zinc omadine, 3.2% for sodiuw omadine, and 1% for.

omadine MDS. Less than 0.005% of the cl% yas recgvered in the .
feces. ’ : -

H

" conclusion: The absence of mass (Clb) palance in this ,experi-

- ment prevents any meaningful coEclsion regarding the absorption,
distribution or excretion of cl4 . znPt, NaPt, or omadine MDS

Since only about 3% of the total radioactivity

the following twospossibilities

in these studies.
was accounted for in the report,
are apparent:

(A)
(B)

-

The remaining 97% of the cld j5 still in the animals.
The remaining 93% of the clld gig polpehetrate into the
.animals.

Classification:

(1)'

Supplementary Data

Complete mass balance of Clh is needed to determine if
absorption and bvioretention of'the applied omadine salts
occurred in these mice.

Hote: This study is required for registration.

29. Generalized Paresis in Zine Pyridinethione - treated Rats.

S1udies which Investigated Possible Sites and

Modes of

Action, Yale Universit
E.J.

This study has been previou
MNeurological evaluation of
Pyrithicne treated rats).
report are applicable here
the histopathology and bloo
mitted.

Classification: Supplement

Gralla. B

y School of Medicine, D.R. Synder &

sly reviewed as report #9 {Preliminary
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The cdénclusions submitted in that )
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ary Data




003935

®  (u

BEST AVAILABLE COPY

Report of the Hfstopathologiéal Examination of Brain and Spinal Cord
Sections Submitted by the 0lin Corporation, Industria] Bio-Test Labs,
Inc. 1.B.T. Mo, 641-05192, Jan. 29, 1975, S

Results: Mo treatment related effects were observed: in tissues examined
from rats fed Znpt at 0, 2, 5, 10, 25, and .50 -ppm for two years. The study
was cpnducted’origina1]y by Paul Larson (received as report #6) !
Classification: Supplementary Data

Note: This is an 1.8.T. study and needs to be validated.

31. Tetratologic Evaluation of Zinc Omadine When Applied to the Skin of the *l

Pigs, Industrial Bio-Test Labs, Inc. I.B.T, io. 651-04101A, August 5, ‘1975

B "

This‘report has”been Previously review as repart 417,

" Classification: Core Minimum Data ‘ K

Hdte: This is an I.B.T. study and needs to be validated. v

32. Dermal Absorption in Domestric Pigs, Biometrics Testing, Inc. Experiment '.
Reference Ho. ~937 & A-1000 Aprii 26, 1974, ' S—

Test Material: Zinc omadine, sodium omadine and omadine_MDS. There were cl14
' labelled salts.

Twenty-six sexually mature Yorkshire Pigs, 186-224 1bs BY, were used in experi-
ment. Test material were uniformley anplied on intact and abraded skin for *
8 hours a day. Blood sarples taken at 30 min, 2, 4, 8, 12, 24, 72 and 96 hours
following single dosage and 120, 144 and 168 hours in the repeated dosage
animals. Urine and feces.were collected at 12, 24, 48, 72, and 96 hours, and

at 120, 144 and 168 hours in the repeated dosage animals, Blood chemistries
were BUN, SGPT, SAP & blood glucose. At necropsy, tissues & organs were
selected for radioassay (frozen) or histopathology (107 formalin) from brain
(cerebrum and cerebellum), Tiver, kidney, skeletal muscle (4 sites), fat

(renal & subcut.), GI tract, dose application site, tissue directly below dose
application site, The above tissues were radioassayed by liquid scintillation.
TLC analysis of urine, blood, feces & wash samples. A Structural Outline of the
study is shown below: C

STRUCTUAL OUTLINE UMABRADED SKIN

»”

Compourd Animals Dosage (mg/kg) c14 Pepeat ‘. |
InPt 4 100 . none
fnPt 2 100 5 days
inPt _ 2 400 . none .
flaPt 4 - 50 - - ) none
HaPt 2 200 none
PEMDS 4 20 none
K0S 2 80 none

ABRADED SKIN , e~
inPt 2 100 T none .
7ﬂpf ?'! rn LR YT

TS |
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. All animals survived the treatment. Ho untoward behavioral signso3933
F-ced. A mild erythema was seen at the application site. Blood

P.tries were unremarkable gross necropsies were unremarkable. Radioassays
necropsy material,; urine, blood, feces & washings from test site

PLcovered 86,83-98.2% of the C14. Greater than 90% of the recovery was obtained
rrom washings of the application site. Treated skin and subadjacent tissues
contained a small amount of applied material. Urinary excretion was no greatzr
than 3% with intact skin and 5% in animals with abraded skin. Urine, feces &

blood were’ at backround 48 hours after dosage. _No other necropsy material 4
contained receoverable levels c¢f radiolabelled material. .

-—

Classification: Core Minimum Data

33. Acute Toxicity and Disposition of Sodium Omadine, Zinc Omadine and Omadine-
Hps following Intravenous Administration to Swine, Medical College of

¥irginia, Dr. Max Adams, Dr. Robert Jordan and Dr. Joseph Borzelleca = - . - =

{Report is unsigned, Date not given)

+

Test Haterial: C!4 samples of ZnPt, ilaPt, and omadine MDS. ,

Too pags per compound received I.V. ear vein injections of cl4 labelled NaPt

(50 nq/Eg)} Omadine-#DS (4 mg/kg) and ZnPt (5 mg/kg). Control observations were
made prior to drug administration and urine and blood samples were taken at

15 min., 30 min, 1, 2, 4, 8, 24, 48 and 72 hours after drug injection. 96 hours
after following drug administration, pigs were stunned & exsanguinated. Tissue
samples were frozen for later assays. Blood, urine were prepared for TLC ana-
lysis with std. compounds.

Results: Each of the omadines produced chuiineroic <igns for 30-60 minutes,
Transtent elevation of serum glucose (2 hours) was obtained by ZnPt. Other

blood chemistries (BUH, creatinine, CPK, SGOT/were unremarkable. RIach of the
labeled omadines was rapidly cleared from the plasma during the distributive
phase (0-15 minutes) as evidenced.by the lowvalues for percentage of administered
dose remaining in the plasma at 15 min. T% values for thed-phase of the
omadines was 2-3 hours.. T values for the B-phase were 26.6 to 36.3 hours
indicating the presence of a second pool of omadine which is more firmly boun?

to tissue or plasma constituents and less readily exchangeable. 95% of the C
NaPt was recovered in the urine in 96 hours. However, only 45-65% of ZnPt &
omadine MDS was recovered in the urine during 96 hours. Radioactivity in tissues
showed 1arge amounts of residual radioactivity in liver, kidney % pancreas.
Slqnlfacant amou?ss of radioactivity were found in all tissues examined in pigs
receiving InPt-C In addition to liver & kidney, other tissues with relatively
high concentrations of radioactivity include- theA]ungs, segmients of the 6-]
tract, and the skin, TLE analysis ‘of blood and urine suggests that Hapt-cH
converts to omadine disulfide which is cleared in the urine as themajor metabolite.
llhen either ZnPt-C14 or omadine-MDS-C14 were administered to pigs, the principle

urlnary metabolite appeared to be the 2 (pyridyl-N-oxide) sulfonic acid with ., _

~-51qn1frcant amounts of an unidentified metabolite.

Classification: Core Minimym Data - -
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3. Evaluation of Potential Hazards by Dermals Contact (Fond X Diug Res. -

Labs. Inc., March 29, 1974, OE Ho. 4074-1272)

Test Material: 1% preparation of ZnPt suspended ir avtur containing 0.67%
Tween 80. and as a 10% preparation in Tween 8. -

The repeated insult patch test was conc:- i on U0 volurteers per 1% & 10%.
Fifteen applications were made followeu, . or 2 week rest, by a challenge
application. The reactions were classifi.u as primary irritation, fatiquing
agent or sensitizing agent on the basis of visible clinical responses.

Results: HNo visible skin changes after the Ist appl. signifying reaction to
injury were observed in any of the 100 subjects for either 1% or 10%.” Visible ;
skin changes signifying reaction to injury were observed in 1 (1%) and 2 (10%)
out of 100 subjects during applications 2 through 15. Ho visble skin changes
signifying reaction to injury were observed in any of the 100 subjects at the
challenge application in either 1% or 10% preparations. !

Conclusion: ZnPt is not a sensitizer at 1% or 0% in human 5ubje€ts.

Classification: Core Minimum Data

it
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