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Zinc Omadine _
Zinc 2-pyridine thiol V-oxide’
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C]QHBNzOzSzZn

Povder )
“Colour - off white .
Melting Point - 240°C
pH - 10% in water 6.5-7.5

2% in water 6.8-7.3
Solubflity - in water 10-20 ppm

Water Dispersion
Colour - off whjte, grey ]
pH - 48% - 6.5 to 8.0
10X - 7.0 to 8.0
Cosmetic Preservation
Cutting Fluid Systems - bacteriomde

- 01in Mathieson Chem_ical Corp.
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DATA SUMMARY

Acute Rabbit Dermal (tech) : LDSO 8 g/kg -

Acute Rabbit Eye Irritation {tech):- Severe comeal, iridal ar4 conjunc-
tival irritaticn at 72 howrs.

Vo
PR

Acute (Rabbit Eye Irritation <!
(0.025% in cream base) :  Slight irritation when eye mrmsed,
eyes appeared normal at 48 hours.”

" Rat Skin Irritation (0.025-0.1% '

[ O O | i

" : - in cream base) :  Slight irritation in abraded or :
: ! ] unabraded skins, healing witsin 1
T - - 7-15 days. - o
Rabbit Skin Irritation RS t
(0.025% in cream base) ¢ STight irritation, healing in 10 days.

Subacute Rabblt Dermal (tech) _ -§x'
(5 days) : 25 and 40 mg/kg produced ‘mo signs © |
- other than bladdefr atonia. ;

{
Subacute Rat, Rabbit, Dog, o : ' |
Monkey Oral (3 weeks) ) I |
(10% formulation) . : Rat - no-effect level 10 mg/tg i

Rabbit (feeding) no-effect level 3.5 mg/k
Rabbit (s.t) - No-effect Tevel 80 mg/kg |

Dog - 25 mg/kg produced bliindress
(only species)

Human Patch Test (0.5 % suspen- i
sion) ___ % No skin sensitization or irritation. '

3
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Acute Dog Oral (tech) o LDSO 600 mg/kg. h
' Acute Rabbit Eye Irritation . .
I v (tech) 7 ¢ Severe reversible irritation. , S
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The material was applied for a 24-hour continuous period. Cbservations
v ) )
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Acute Dog Oral (Tech) . - . . —

Groups of 5 mongrel dogs of both sexss were intubated and fed dietary .

L
]evels of 200, 400, 600 and 800 mg/kg. The material was made up as a-

10% w/v suspension in a 1% aqueous solutwn of methocel. éecause of
me‘flc,
the marked medic properties of the test materi al 20 mg/kg of morphine

sulphate was given subcutaneous]y prior to its administration to reduce-
the vomiting. . ’ - f

4

" - Results

i ) ] ) ) Lo |
LDsg = 600 mg/kg. ATl deaths occurred within 48 hours. No effects on

the vision were noted on these or the survi ving animals. ibév,e%opment , t
of marked weakness and stupor preceeded death. DeSpiAte the heavy dosing _

with morphine a vomiting tendency still persisted in some-of the dogs.

B

Acute RAbbit Eye Irritation (Tech) o

A few drops of the test material were placed in the eye of a rahbit.

Results ) : )

H

Marked erythema resulted and a watery discharge persisted for several days..

- No parmanent damage was noted. The precise amount of the test material

mstlﬂed into the rabbit's eye “was noted—e]uadated

Acute Rabbit Dermal (Tech) , ) \

- )
Three groups of 4 albino rahbits were dosed at levels of 2,4, and 8 gm/kg.

_ The test materlal was administered at a 502 aqueous paste. The trunk was'

encased in a sleeve and the animal restrained in stock during application.

‘ ZINCPYRIDINETHIONE 003932
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were made over—a l4-day period.

Results

b : )
No deaths occurred at any level in 14 days except.for 1 animal that died .'.‘
of a traumatic injury. No noteworthy :findings were obser-ved"at autopsy.

The acute dermal toxicity of the test material -8 gm/kg.

Acute Rabbit'Eye Irritation : S

-Six albino rabbits were dosed with 10 mg of a.powdered sam;'ﬂe of the
" ‘test material in the right eye without washing. The animals were main-

tained in stocks 6 hours after ‘dosage and observations with res;ﬂect' to

the degree ov eye irritation were made at 24, 48 and 72 hours . t

Results

wg i . L
There was severe opacity of the comea, severeiridial irritation-and severe

lid redness, chemosis and discharge of the conjunctiva. The data does not

indicate whether the severe irritations were at all reversible.

Acute Rabbit Eye Irritation (0.025% in Cream base)

50 mg of the test material was instilled in the conjunctiva1'§ac of 1 eye .
in each of 4 rabbits once every 24 hours for 3 days. The eye was held shut
for: 1 minute. The control sample'was similarly placed in the otf;ér eye.

" The control consisted-of-—a-1% quinolor cream— The eyes were‘_examined for
irritation at 1, 3, 6 and 24 hours after the first treatment and 3 and ‘.
24 hours after the second and third treatments. There was a.slight irrita-
tion produced by the test material in—the unrinsed eyes, which was s]ightly'
less than caused by thz control. Those eyes treated with the zinc salt

and rinsed showéd evidence of slight irritation during the test period.

7 Wiuding body weight, appearance, behavior, skin i_rri’tatiyon and’morta]&QngZ
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was no evidence of corneal damage in “any case.

L2t Shin Irri tatlon

. for 5 days.

Yy
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lthe eyes appeared normal 48 hours after the last treatment and there

i . 4
Gv‘oups of 4 albino rats were exposed to 250 mg of each of 4 test samples
The materials (0.1, 0. 05, 0.025% zinc pyridinethione and

1% qumo]or cream as control) wzre apphed to closely clipped abraded

and wnabraded skin of 5 or 6 rats (30ra abraded._z unabraded sftes
$

per sample).

Comparable sites on the opposite side of the animal were

treated with the control samples or another test samples and all sites

" vere rebandaged after treatment and the rats were observed for 20 days.

Results

No evidence of skin irri tation was observed on the unabraded skin of rats

treated with either the test or control samples. ~

abraded sites without either zinc pyridinethione or the contrgl,

“In rats treated or

degree

of irritation was on]y slight (erythema) and time for heahng ranged frca

7-15 days.

zinc formulations causing the scabs c cur] upwaras,

'epldenns and thereby prolonging the healing pro_ass.

4-8 days in animals treated With the control materials,

Moderately excessive dr_nng was observed with the 0.1% and 0.05%

The abraded skin

of rats treated with 0.025% zinc pyridinethione generally’ remained soft

and the scabs showed no evidence. ef—exeessive drying during the. healing

period.

Rabbit Skin Irritation (0.025%-0. 1% in cream base)

‘A comparable study to the previous report-250 mg of the test material was

‘dpplied to the backs of abraded and unabraded skins of 3 rabbits The

materials were applied daily for 2 days.

exposing the unde rlying

Healing required from:
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dryfing and thé cracking of the scedb caused sui:e delay in -healing which

At 0.025% 1 rabbft showed a slight erythema occurring for 7 days but -the

did not occur until the 10th day. In the 1% quinolor cream control there

| I . .
was very slight erythema occurring for the first 3 days after the fnftfal

spplication with complete healing befng observed within | week.

Subacute Rabbit Dermal (Tech)

Groups of 4' New Zealand white rabbits, each group containing 5 anfmals,

were dosed with efther 20 or 40 mg/KG of the test materfal for a period
of 5 days. lThe skin was prepared so that a 225 sq on area was ¢lipped.
The doses were covered and the rabbits harmessed so as to pr-vent orai
attack over the fntended duration of 5 days. Two groups had the pH
adjusted 50 as to correspond with a comparsble sodium salt_solution and

2 groups had the solution non-adjusmd.‘

Results ! -
There were no deaths or signs of .compound effects grosslfir. any of the

4 groups of 5 rabbits during the course of the study. The only symptom

or sign noted was bladder distension. One rabbit showed bladder atonia .

and it received 40 my/kg daily of the non-adjusted suspension material,

Food consumption in all instances were slightly reduced over pre-test

levels but not inordinately in view of the restraint during applications.

Body weights declined slightly but unremarkable, .

-

Subacute Rat Oral (3 weeks) (10% formulation)

Two male and-2 femalz rats received the dai ly dose by stomach tube of a
shampoo containing 103 Zinc pyridinethione at 3 level of & 100 mg/kq of

sharpoo per day for 15 daily doses during a 3-week period. Additiona)
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studies were carried out on groups of 13 rats. A control group received -
8 ground basf) diet and a sccond group receivedv‘ 1 mg of the test material
per 20’gm of diet and a third group received 5 mg of the test material
;aer 20 gm of diet. The zinc pyridinethfone was incorporated in the diet
fn the form of a shampoo and was fed on an interrupted schedule over

a 9-week perfod. Four groups of 2 raﬁbits each received 10% zinc
byridinechione shampoo formulatfon incorporated in the diet at levels
supplying 0, 3.5, 17.5, and 70 mg/kg in terms of the zinc pyridinethione."
These animals were fed for a period of 21 days. Four groups of 6 rabbits
each recefved the same productitmlevels Supp_lying zinc pyr:iéinethi-one
at levels of 0, 20, 40 and 80 mg/kg/day for 21 days. The materi al was
adninfstered in single daily doses with the stomach 'tube: One group of'
4 rabbits was given daily doses of 15 mg/kg/day. Thjf material was given

in 10 divided daily doses by mouth for 28 days. T =

In an additional study, 2 mongrel dogs (1 male and 1 femalg) were given
oral doses of 2inc pyridineth'ione as a w/o emylsion a‘t a level of 25 mg/kg/
day for 14 days. The dose was administered in a gelatin capsule. As a~
control for this experiment 1 mongrel dog was given oral doses of hydroxy

pyridinethione at the same level for the same period of time.

A 10 mg/kg dose of the test material was administered by stomach tube to

JES— »

a monkey 5 times a week for 16 weeks. \

Rreuss ' - S
Two monkeys (Reese’s) were given oral doses of zinc pyridinethione(as a

w/0 emulsion)-at a-level of 25 mg/kg for 8 days—to qgain an indication of

the ocular toxicity in the species.

The effect on dogs of the oral administration of shampoo containing 2%

o =L
. [
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zinc pyridinethione was also studied. The material was adninistered by
stomach tube or fn capsules. Doses ranged from 50 mg to 5 gm of §hmpoo/

kg. One dog was given | gm'of shampoo/kg 3 times weekly for 8 weeks ;

-5

' other animals received only single doses. The eyes qf the dogs were '1‘
examined histologically when appropriate after being fixgd. embedded ;3
in paraffin, cut and stained. | ) ":s
Rats tolerated a daily dose for 15 days of shampoo coritaining 10% zinc , ’
pyridinethions 3t a level of 10 mg of zinc pyridinethibne/kg/.day without ‘
'apparent’.ef‘fect.' : e = - _ )

Rats fed the diet containing 5mg of the test material/20 gm of diet ! . .i ;
showed typical skeletal muscle paralysis in 1 week after consuming an
average of about 20 mg of the test material/day. Six wee;;; after_being’
returned to the basil diet their body weights were within 15 gm of the
control group. At that time ‘the_y were put back on thg diet containing

zinc pyridinethione. In about 2 weeks, signs of paralysis were once

again observed. The animals were again put on the basil diet and again
recovered from the paralysis. The group fed the diet containing 1 mg' of .
. zinc pyridinethione/20 gm of feed gained about 100 gm less during the 9 C

week period than the control.:” These animals did not develop a rigid §

paralysis but a muscle relaxation was observed. At the end of che ;xperi-

‘ »
- ment the animals were placed on a basql diet, and the borderline symptoms ,

of paralysis again disappeared. . ) '

Rabbits showed no effect when fed a diet containing shampoo (10% zinc
pjridfneghiorie) at a level Stlppi):ing 35 mg of sh‘amp.ooulkg/day for 2 weeks..

At levels of 175 and 700 mg of shampoo (17.5 and 70.0 mg of zinc pyridine-

-
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0039?;
thfone)/kg/day the animals developed gross sfgns of téxicity within 2 weeks.
They became listless and disinclined to move, unable to sit fn & normal _

posftion and were frequently observed half sitting and half lyfng; after

several days they could no longer get up to drink or eat and ;ppcared to
1

bé in 8 condition very simflar to curare paralysis; accommodation to H‘ght
was slow, and the animals moved slwggi_hly when stimulatéd, becoming quiuev
{11 tempered and iéritéble. Déath ué; assumed to be due to starvation.

N;) 'signs were ohserved when rabbits were given oral doses of 200, 400, or
800 mg of shampoo/kg/day as a single dose, 5 doses a week for 3 weeks .’

Then when a dose of 150 mg of shampoo was divided into 10 equal doses during
the day, 3 rabbits died during the first week, without developing signs

of paralysis. A fourth rabbit remained in apparent good health_ during "‘F
4 week period. None of the animals developed paralys{s ur muscle reiaxa-

" tion.

Of the 2 mongrel dogs that received 14 daily oral doses of zinc pyridine-
thione (25 mg/kg), 1 male gener:ally showed norma) appet‘:ite. elimination and )
muscle tone throughout the experimental period. Emesis occurred within
1 hour following dosage on the first day, but subsequent doses were
retained. Ocular-effects consisting of dilati%g pupils ar{d lack of
response to light were observed in this animal after 7 daily doses. The
animal appeared blind after 9 dbses. These effects persisted without
change throughout the obse}vation periods The—dog showed & weight loss
of 609 gm during the experimental period. At autopsy no grosspatholog; -
was noted. Microscopic examination of the excised eyeball showed detach-

ment- of the retina. S ) - -

‘The other dog (female) receiving zinc pyridinethione showed normal appetite
{

o rm———— e o} oo o e+
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Vscle tone and pupil response, and gafned 600 gn durimj the experiment@l
per.lod. Emesfs occurred afier dosage on the 4th day, but the remafning
doses were retained. Scattered instances of diarrhea and slom.-dwlight B
reflexes were observed. although a1 persistent eye discharge and a relaxed
nictit ting membrane made observatfon of the pupfl dffffgult. Sections
made of the eyebail showed retinal detachment upon micro_scopic éxmination". Pl
A.female -dog recefving fdentical oral dnses of hydroxy pyridinethione showed . . .
normal ap;;etite with the exception of days 4, 7 and 8 aqd gained 100 gga: “ ‘
Muscle tone appeared normal at all times. Emesis occurved on days 1, 2

3 and 5. The remaining doses were retained. Salivation was observed

on days 6 and 8. Ocular sfgns incuding slignt Constricted pupils and
slow light reflex on days 6, dilated pupils and siow light reflex on ! ! .
day 8 and constricted pupils and negative 1ight retlex on day 9. Cloudiness -
of the eyes was observed begini.ing on day 6. The cloudiness graduali_;
increasec until day 10, when it became impossible to observe the pupils, P'
and tne dog 2ppeared to be blin'd. Blindness persisted throughout the - |
remainder of the study. The cloudiness diminished somewhat and observation g
of the pupils was resumed on day 17 at which time the pupils were dilated ' :
and had a negatfve 1ight reflex. At autopsy the cortex of' the kidneys'
sppeared pale and possible formation of fibrous tissue and the eyeballs
were abnormally soft to the touch. Microscopic examination of sections V !
orepared from the eyeball showed retinal detachment.” These findings are ;
in agreement with those of other workers. The time lapse before blindn;ss . -
was observed differed from the 2 compounds, H@T being faster, adumbrating L

the conversion of zinc pyridinethione to hydroxy pyridinethione before

any ocular effects are observed. ) ST
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B he monkey receiving 10 mg/kg of zinc pyridinethione as a shampoo containing
10% zinc pyridinethione by stomach tube 5 times _weekly for 16 weeks showed

no apparent signs of muscle weakness, paralysis, or damage to the rotma.

Nei ther monkey given daily oral doses of 25 mg/kg of zinc pyri dinethione‘~
by stomach tube showed .signs ‘of ocular tcxi:ity at the end, of the 18-dey»
feeding study. Emesis and diarrhea were‘ observed in both am’m_als after -
the 6th dose. ‘Emesis was regularly produced in mongrel dogs given shan_p-l
poo containing 2% zinc pyridinethione at doses of 50 mg/kg and above. -
Doses as high as § gm/kg well above the LDgy level for rodents,‘pro'duced
emes‘is. but no other effects weere seen over a 2-week observatipe period.
To determine possible cumulatiwve effects under these cond1t1 ons a smg]e
dog was given oral doses of the test material at levels of l gm/kg 3 t1mes‘
a week for 8 weeks and a 5 gm/kg during the 9th week. Emesis occurred
after each dose at intervals between 30 minutes and 200 minutes. Despite o
ti\—e relatively: long reterticn times there were no apparent neurological

or ocular effects. Body weight.was maintained and the animal appeared

healthy.

Human Patch Test (0.5% Suspension) ’ ‘.

‘A 1/2 in. sq. of clean white blotting paper was impregnated with the
test material and was app'hed t0 the backs of a 100 female volunteers
The material was applied to previously cleansed skin sites j‘and_f:mtered e —
' with an elasto-patch plaster amd allowed to remain in contact with the \.. .
skin for 48 hou;s. When the patches were removed the test areas were ,
observed for immediate reactiom. A_final examination for delayed -

reactions was made 72 hours after application of the patch test. All

‘examination of the test sites were made by 2 expel:ienced demato]ogiet;.
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Four days after re-examination of the skin of the back the patch test

procedure was repeated.

-Results .
i Throughout the entire}est program no instances of any skin reactions .
were observed. The subject produced no evidente of producing primary

skin irritation and ther;e was a low index of skin sensifizing potential

for the test material in man.

t




material, however.

COMMENTS

1

The toxico\ogical data on zinc pyridinethiome has been reviewed.

The material appears to have 3 loW order of acute oral and dermal

wxicity. Severe eye {rritation was noted with the technical

2

The only finding of merit was production of blindness in dogs

after 1o dosages. This was the only species s0 affected. The

effect apparent\y s on the tapetum lucidum, & structure foun&

only in dogs' eyes.

The use of the material {s limited, as is suégested by the enclosed —

labels.

The reviewer has no objection to registration of these product

labels.
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