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ABSTRACT

Hydroquinone is used extensively as a photo%raphic developer. The
metabolic fate and percutaneous absorpt1on of [U- C]HQ was determined
in male Beagle dogs. The excretion of 14¢c was determined after dermal
exposure, intravenous (iv) and gavage administrations. For iv studies,
1 or 10 mg/kg of | 4C]HQ was injected and blood, urine and breath were
collected for 8-12 hours in anesthetized dogs. After recovery from the
anesthetic, dogs were housed in metabolism caies for 6 to 7 days for
collection of blood, urine and feces. Blood 14C concentrations
declined slowly, with 2 apparent phases. Half-life values for the a
and B phases were 1.3 and 7.2 hours for the 1 mg/kg dose and 1.0 and
8.0 hours for the 10 mg/kg dose, respectively. Excretion of l4¢c was
rapid initially, with 14.6% and 42.4% of the l4c being excreted in 4
hours for the 1 and 10 mg/kg doses, respectively. Values for urine,
feces and total recovery of 14¢ at 4 to 7 days were 34.5%, 7.1%, and
41.6% for a 1 mg/kg dose and 65.7%, 6.1%, and 71.8% for a 10 milkg dose.
No l4C was detected in the expired air. The concentration of 4c in
the skin 24 hours after iv dosing of 1 mg/kg [ 4C]HQ was about 10 4%
of the dose. The other tissues showed low concentrat1ons of
After the oral administration of 50 mg/kg [ C]HQ to dogs, blood 140
concentrations declined slowly. Half-life values for the a and B
phases were 0.85 and 12.5 hr, respectively. The urinary excretion
pattern was similar to that seen after iv administration, with 62.5% of
the dose being excreted after 4 hours. Values for urine, feces, blood,
tissue, and total recovery of l4c at 5 to 7 days were 80.4%, 3.7%,
0.15%, 2.2%, and 86.5%. Analysis for urinary metabolites indicated that
the urine of iv and orally-treated dogs did not contain sulfates or
glucuronides of HQ as was reported elsewhere for rats dosed orally with
[14C]HQ After dermal application of (1 C]HQ, no 4c was detected
in the blood. Urinary excretion of 14¢ accounted for only 0.03% of
the applied radioactivity at 2 days and 0.04% at 5 days. Urinary 14¢
was still detectable at 5 days. The percutaneous absorption rate was
about 0.16 nmol/cm?/min (1.1 ug/cmz/hr) Using these data to
estimate human uptake, assuming immersion of both hands into a
photographic developer solution containing HQ for 1 hour, about 0.8 mg
of HQ would be absorbed through the skin.

These studies compare the metabolic fate of HQ by different routes
of administration and show that HQ is poorly absorbed through the skin.



INTRODUCTION

Hydroquinone (1,4-dihydroxybenzene), is a six carbon aromatic
compound with phenolic hydroxyl groups in the para-position. It is a
white crystalline solid at room temperature and is soluble in water,

ethanol, acetone, ether and chloroform.

Hydroquinone is an effective antioxidant for non-food industrial
fats and oils and is used as an intermediate in the production of dyes
and in the manufacture of other antioxidants such as butylated
hydroxyanisole (BHA) and monotertiary butyl hydroquinone (TBHQ)
(Mathtech, 1983). Because of its oxidation potential, hydroquinone is
widely used in industry as a developing agent for black and white
photographic film. Hydroquinone chemically reduces silver nitrate in
a photographic emulsion to metallic silver, and forms colored reaction
products with strong alkali and with concentrated sulfuric acid
(Mansville Chem. Prod., 1978). Hydroquinone is also used in
dermatologic products as a bleach for hyperpigmented skin and has also
been used to prevent oxidative degradation of vitamin A in medicinal

and biological preparations (Raff and Ettling, 1966).

Hydroquinone and quinone are chemically interconvertible and form
a reversible redox system. 1In the dry, crystalline form, pure
hydroquinone is quite stable, and darkens slowly upon prolonged
exposure to air. 1In the presence of moisture (at temperatures not

exceeding 37°C) it readily undergoes oxidation via an intermediate



semiquinone radical to form quinone (Carmichael and Mander, 1967). 1In
aqueous solution, hydroquinone reacts with oxygen and undergoes autox-
idation. The initial products are quinone and hydrogen peroxide (Raff

and Ettling, 1966).

Regarding its environmental effects, quinone and hydroquinone are
known to be toxic to unicellular and multicellular aquatic plants.
Toxicity to aquatic plants has been reported to include inhibition of
respiration, abnormalities in photosynthesis and mortality. The effects
of hydroquinone and quinone on terrestrial higher plants include chromo-
some aberrations, inhibition of growth, interference with seed
germination and inhibition of enzyme activity (Dynamac Corp. 1982).

Both quinone and hydroquinone are toxic to fish. Hydroquinone altered
tyrosinase activity in skin homogenates of the black gold fish,

Carassius auratus (Chen and Chavin, 1976).

Oral or parenteral administration of large doses of hydroquinone

to mammals rapidly produced nausea, salivation, tremors of the voluntary
muscles, convulsions and finally death by respiratory failure (Woodard,
1951). 1In dogs and cats given large sublethal doses (100 mg/kg of body
weight), swelling of the mucous membrane of the lips and eyes was observed
within a few hours and lasted for 24-72 hours. Rats dosed with up to 1%
hydroquinone in the diet were without apparent toxic effects. However,
adult rats given 5% hydroquinone in the diet for 9 weeks showed significant

weight loss and developed aplastic anemia (Carlson and Brewer, 1953).



Repeated topical application of (1 and 3%) hydroquinone caused a
localized depigmentation of mammalian skin and hair. Denton et al.,

(1952) reported depigmentation in adult black male mice given

hydroquinone by subcutaneous injection.

Several investigators have studied the metabolism of hydroquinone
in humans and experimental animals. Hydroquinone, administered by
gavage to 50 male rats at doses of 7.5 and 15 mg/kg, 6 days/week for 40
days had no effect on the weight gain, but hematological effects such as
anisocytosis, polychromatophilia and erythroblastosis were observed
(Delcambre et al., 1962).

Studies by Garton and Williams (1949) showed that hydroquinone was
readily absorbed from the gastrointestinal tract in the rat and was
eliminated in the urine as conjugates with sulfuric or glucuronic acid.
In the rabbit, 43% of an administered oral dose was excreted in the

urine as the monoglucuronide and 30% as the sulfate ester.

DiVincenzo et al., (1984), found that rats given a single dose of
200 mg/kg of [14C]hydroquinone orally, excreted 91.9% of the dose in

the urine within 2-4 days. The feces contained 3.8% of the dose and
about 0.4% was excreted in the expired air. Radioactivity was widely
distributed throughout the tissues with the highest concentrations found

in the liver and kidneys. About 25-42% of the dose was excreted as hydro-

quinone monosulfate and 56-66% of the dose as hydroquinone monoglucuronide.



Estimates of absorption of oral doses of hydroquinone in man, dog
and rabbit based on urinary excretion data were considerably lower

than dose values reported for the rat (Dynamac Corp., 1982).

In view of the limited information concerning the dermal exposure
of hydroquinone and because of the potential for dermal contact with
photographic processing solutions, the percutaneous absorption of
llac]hydroquinone and its disposition and metabolic fate following
an oral and intravenous administration was investigated in dogs. This

paper describes such studies.



Chemical Name:

Molecular weight:

Molecular Formula:

Structure:

Solubility:

Melting point:
Boiling point:

Vapor pressure:

Absorption (UV):
Amax (log):

Density:

PHYSICO-CHEMICAL DATA

1,4-benzenediol
110.11

C¢ HgO2

5.8 g/100 g of water at 15°C
9.4 g/100 g of water at 28.5°C
Highly soluble in alcohol and
ether and only slightly soluble
in cold benzene and other

nonpolar solvents.

173-174°C

285°C at 730 mm Hg.

1 mm Hg @ 132.4°C
(.000018 mm Hg at 25°C)

288 nm

1.32820
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MATERIALS AND METHODS

Materials

[U—IAC]Hydroquinone was purchased from Wizard Laboratories
(Davis, CA) with a specific radioactivity of 5.0 mCi/mmol. Its
radiochemical purity was greater than 99% as determined by high
performance liquid chromatography (hplc). [U—14C]Hydroquinone was
dissolved in degassed, distilled water and diluted to a concentration
of 100 uCi/mL, placed in amber vials and stored at approximately
- 20°C. Unlabeled hydroquinone was obtained from Eastman Kodak Co.,
Rochester, NY. No impurities were detected by gas chromatography/mass

spectrometry (GC/MS).

Animals

Male Beagle dogs weighing 9-15 kg, were purchased from Marshall
Research Animals, Inc. (North Rose, NY). They were identified by
ear tattoo. Dogs were held in quarantine for at least one week
prior to use. Prior to dosing, dogs were fasted for 16 hours and

water was provided ad libitum.

Methods



Intravenous Administration

Radiolabeled hydroquinone was dissolved in a degassed saline
solution containing unlabeled hydroquinone and about 3 or 4 mL of the
solution was administered through an indwelling foreleg intravenous
catheter at dose levels of 1 mg/kg (10 or 100 uCi) and 10 mg/kg of
body weight (30 wCi). A total of eight dogs was studied at the

lower dose, and three dogs at the high dose.

Expired air was collected continuously for 8 hours (from two sets
of dogs, at the lower dose) into a polytetrafluoroethylene bag by
means of an oral endotracheal tube connected to a two-way valve. The
contents of the bag were pumped through a silica gel trap to collect
volatile organic materials and through a sodium hydroxide trap (200 mL
of 2.5N sodium hydroxide) to collect respiratory carbon dioxide.

Traps were changed at 4 and 8 hours. Urine samples were collected at
4, 8 and 12 hours by means of a urethral catheter and blood samples
were collected periodically for the first 8 or 12 hours by means of an
indwelling forelimb catheter. A continuous saline drip was maintained
throughout each experiment to replace lost body fluids. After
recovery from the anesthetic, urine, feces and blood samples were
collected daily for up to 6 or 7 days from conscious dogs housed in
metabolism cages. Samples were either analyzed immediately after
collection or preserved with ascorbic acid and stored frozen until

analysis.



Major organs and tissues were excised from two dogs at time of

sacrifice and assayed for residual radioactivity.

Administration by Gavage

The disposition and excretion of hydroquinone was studied in
dogs after oral gavage administration of llaclhydroquinone. Each
dog was strapped separately in a large sling (Harvard Apparatus Co.,
Inc., South Matick, MA), designed to restrain the animal in an
upright position with a minimum of fatigue. The sling was equipped
with zippers to give access to the front or the rear of the animal,
and to facilitate the removal of the catheters. Ace-Promazine®
was administered as a tranquilizer. Approximately 125 uCi of
IIAC]hydroquinone was dissolved in 25 mL of degassed water
containing unlabeled hydroquinone. Twenty milliliters of this
preparation (50 mg/Kg, 100 uCi) was given by gastric intubation to
each dog, followed by 20 mL of water. The dog remained in the sling
for about 8 hours, during which time the total volume of urine was
collected by means of a urethral catheter, and blood samples
collected in heparinized tubes at various intervals from an
indwelling forelimb catheter. Subsequently, urine and blood samples
were collected from dogs housed in metabolism cages for up to 7
days. Feces were collected up to 6 days. The dog was sacrificed
and all major organs and tissues were removed for the determination

of residual radioactivity. A total of two dogs was studied.



Skin Exposures

A suitable area of skin on the dog's thorax was shaved 24 hours
prior to a skin absorption study. Atropine sulfate and
Ace-Promazine® were administered as pre-anesthetics. Dogs were
anesthetized with sodium pentobarbital for an initial collection

period of 8 or 12 hours.

[14C]Hydroquinone was added to 25 mL of a saline solution
containing unlabeled hydroquinone, to give a final hydroquinone
concentration of approximately 4.5 g/L (a concentration equivalent
to that found in commercial "black-and-white" developers). A
portion of this solution (approx. 40 wCi, 15 mL) was added to a
sealed glass absorption cell which was secured to the dog's thorax
with surgical adhesive (Skin Bond®, Howmedica, Inc., Largo, FL)
and tape. The absorption cell adapted from the design of Wiirster
and Munies (1965) was 15 cm long, 3 cm wide at one end, 4 cm wide at
the other end and 1.5 cm deep. Cotton gauze was placed inside the
cell to facilitate the uniform distribution of the solution over the
surface of the skin. The surface area of the skin exposed to
hydroquinone was 55.6 cmz. Exposures were carried out for 60
minutes, after which the skin was washed thoroughly with soap and
water. Blood samples and urine were collected at intervals up to
48 hours and 120 hours respectively. and were analyzed for

radioactivity. A total of six dogs was studied.



The skin absorption rates were calculated as nanomoles (nmoles)
of llac]hydroquinone absorbed through the skin per cm2 of skin
surface area per unit of time. The method was based on the
procedure known as excretion analysis. The urinary excretion of
radioactivity after skin exposure and intravenous administration was
measured. The dermal absorption rate was then calculated after
correction for incomplete excretion of radioactivity using the data

obtained from intravenous experiments.

Radioactivity Measurements

All radioactivity measurements were carried out either with a
Packard Model 2660 Tri-Carb (Packard Instrument Co., Downers Grove,
IL) or with a LKB Model 1217 Rack Beta (LKB Instruments, Inc.,
Gaithersburg, MD) liquid scintillation spectrometer. Efficiency
corrections were made by external standardization. Radioactive
samples were dissolved in Eastman Ready-to-Use II® scintillation
fluid (Eastman Kodak Company, Rochester, NY). Sodium hydroxide trap
solutions were counted directly in a scintillation fluid composed of
500 mL p-dioxane, 60 g naphthalene, 2.0 g PPO, 0.25 g POPOP and
22.5 g Cab-0 SilO. Blood, feces and tissues were combusted
using a Packard Samfle Oxidizer (Model 306), and counted in a

® ®
scintillation fluid containing Permaflour and Carbosordb .
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Determination of Radioactivity in Excreta, Blood and Tissues

Urine was counted directly in scintillation fluid. Fecal
samples were homogenized with water, and transferred to flasks that
were manually rotated in a freezing bath containing acetone and dry
ice. Samples were then lyophilized using a Virtis, Freezemobile II

(Model 10-145V). The dried residues were combusted directly.

Blood samples were combusted directly. All tissues except bone,
fat and skin, were homogenized with water, using a homogenizer or a
blender. Portions of this homogenate were combusted directly. Fat
and representative areas of skin were combusted directly. Cleaned,
chopped femoral bone was placed in a flask with an equivalent volume
of 70% perchloric acid and heated in a water bath at 60-70°C
overnight, until solubilization was complete. Digested samples were

then combusted directly.

Characterization of Metabolites in Urine

Processing of Urine

All urine from the iv administration and from the gavage dosing
were thawed and filtered by passage through a 0.45 uym Millipore
filter. Untreated whole urine from four-hour collections was
analyzed directly by hplc. The hplc radioactive peaks were

collected according to retention time. Fractions collected from 24

11



analyses of whole urine were pooled. Total radioactivity in each
fraction was determined by liquid scintillation counting (200 wL).
Subsequently the pooled fractions were evaporated to dryness using a
Biichi Rotovapor (Model R110) at 40°C. The residue was dissolved in
3.0 mL of methanol, assayed for radioactivity and re-analyzed by
hplc. A control urine was treated similarly. Samples were also

submitted for analysis by gas chromatography/mass spectrometry.

Urine was also extracted prior to hplc analysis. Four-hour urine
collections from three dogs (10 mg/kg dose) were pooled. Prior to
analysis, duplicate 1.0 mL aliquots of urine, adjusted each to 3.0 mL
with distilled water, were passed through two separate Bond Elut®
C18 cartridges (Analytichem International, Inc., Harbor City, CA).

The cartridge was previously activated by rinsing first with 5.0 mL of
methanol followed by 5.0 mL of water. Urine was washed from the
column with triplicate 1.0 mL portions of 20% methanol/80% formic acid
(0.09%). Radioactivity was quantitatively removed by this procedure.
The pooled extract was evaporated under reduced pressure at 40°C to
approximately 1.0 mL, assayed for radioactivity and analyzed by hplec.
A control urine was treated similarly. Radioactive peaks detected on
hplc analysis of unhydrolyzed urine extracts were collected according
to retention time. The fractions were evaporated under reduced
pressure at 40°C and the residue dissolved in 2.0 mL of methanol.
Samples (100 uL) were reanalyzed by hplc and subritted for analysis

by gas chromatography/mass spectrometry.

12



Portions of the untreated whole urine or urine extracts were
treated with B-glucuronidase to hydrolyze conjugates. Urine
extracts (0.5 mL) was diluted to 1.5 mL with distilled water. A
portion of this extract (0.5 mL) was placed in an amber vial and was
treated with 0.125 mL of a working solution of B-glucuronidase
(from bovine liver, approximately 5000 Fishman units/mL, type B-10,
Sigma Chemical Co., St. Louis, MO), prepared in a sodium acetate
buffer (0.1 - 0.5M), pH 5.5. The capped vial was incubated at 37°C

in a water bath (4-24 hours).

Portions of urine or urine extracts were incubated with
sulfatase to hydrolyze the sulfate conjugates. Five tenths (0.5) mL
of sample (whole urine or extracted urine) were incubated with aryl
sulfatase/B-glucuronidase (1800 Fishman units/mL, Calbiochem, La
Jolla, CA or Sigma Chemical Co., St. Louis, MO). Saccharolactone
(10-50 mM) in sodium acetate buffer was added to inhibit the
activity of the B-glucuronidase. The samples were incubated as

above.

Urine from oral and iv dosing were also treated with
hydrochloric acid to hydrolyze sulfuric acid esters. A portion of
the 14C urine (0.5 mL) was treated with an equal volume of 3N HCl
jin a 3.5 mL amber vial, heated in boiling water for 1 hour, cooled
and neutralized with 1.0 mL of 1M NaOH. Samples were subsequently

analyzed by hplc.

13



HPLC Analysis

A hplc reverse phase method was used to analyze the [1401
hydroquinone and the urine samples. The method was adapted from
Greenlee et al., (1981). A Waters high performance liquid
chromatograph equipped with a WISP 710 injection system, a 720
System Controller and Data Module was used (Waters Associates,
Milford, MA). A Spectroflow absorbence detector (Model 773) at
295 nm was used (Kratos, Westwood NJ). The radioactivity in the
column eluate was detected with a 140 Berthold LB 504 detector,
fitted with a 400 uL glass cell. The eluant from the column was
collected using a SuperRac fraction collector, Model 2211 (LKB,
Washington, DC). Columns used were two 10 cm X 4.6 mm Spheri-10
RP-18 MPLC® cartridges, with a 3 cm guard column (Browlee Labs,
Santa Clara, CA). The mobile phase was methanol/0.09% formic acid

with the following gradient.

Time Flow (mL/min) % Formic Acid % Methanol
Initial 0.7 100 0
20.0 0.7 10 90
25.0 0.7 10 90
30.0 1.5 100

35.0 0.7 100

All solvents were degassed before use.

14



RESULTS

Disposition of Radioactivity

The recovery of radioactivity from male Beagle dogs dosed with
IIAC]HQ is presented in Table 1. After iv administration of
1 mg/kg or 10 mg/kg IIAC]HQ, urinary excretion of 140 was rapid
initially (Figure 1). The 8 hour and 24 hour cumulative excretion
totals were 20% and 26% for the 1 mg/kg dose and 53% and 60% for the
10 mg/kg dose. The majority of the urinary radioactivity (14.6% and
42.4% of the dose for 1 mg/kg and 10 mg/kg, respectively) was
eliminated within the first 4 hours. For each dose level, only an
additional 6 to 7% of the dose was excreted from day 2 to day 5. At
7 days after a 1 mg/kg dose, about 34.5% of the dose was accounted
for in the urine. Total urine radioactivity for a 10 mg/kg dose was
65.7% of the dose at 5 days. Fecal radioactivity accounted for
about 4.6% and 2.5% of the dose at 48 hours for the 1 mg/kg and
10 mg/kg doses, respectively. Total fecal radioactivity was 7.1%
and 6.1% for 1 mg/kg and 10 mg/kg, respectively by 4 to S days.
Elimination of radioactivity in the expired air after a 1 mg/kg dose

was below the limit of detection (less than 0.05% of the dose).

The overall recovery of radioactivity at 4 to 7 days was 41.6%
and 71.8% for 1 mg/kg dose and 10 mg/kg dose, respectively. Blood
radioactivity comprised between 7 to 8% of the administered dose at

4 hours and declined to about 1% by 24 hours at both dose levels.

15
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Figure 1. The cumulative urinary excretion of radioactivity by dogs
after a single intravenous administration of [u-14¢)hydroquinone

(1 mg/kg, O; 10 mg/kg, A). Values represent the mean from 3 to 8
dogs with standard errors shown as vertical bars, except where only
two values were determined. Urine was treated with ascorbate and was
subsequently counted directly in scintillation fluid (0.5 to 1.0 mL).

18
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The blood concentration of radioactivity, expressed as nmole
equiv./mL after iv administration of [14C]HQ is shown in Figures 2
and 3. After iv administration of 1 mg/kg or 10 mg/kg, blood 14C
concentration declined slowly from 19.0 nmole equiv./mL at 5 minutes
to 1.1 nmole equiv./mL by 24 hours for 1 mg/kg; and from 133.2 nmole
equiv./mL at 5 minutes to 11.4 nmole equiv./mL by 24 hours for
10 mg/kg. Elimination kinetics for the first 24 hours revealed
evidence of an apparent absorption and elimination phases. The
estimated half life values for the 1 mg/kg studies were 1.3 and
7.2 hr for the a and B phases, respectively (Figure 2). For the

10 mg/kg studies, half-life values for the o« and B phases were

1.0 and 8.0 hr, respectively (Figure 3).

Concentrations of radioactivity in excised tissues 24 hours
after iv dosing with [14C]HQ (1 mg/kg) are presented in Table 2.
The highest concentration of 14C was detected in the skin and was
equivalent to about 10.4% of the dose. The liver and the intestines
contained about 0.6% and 0.5% of the dose, respectively. The other

. 14
tissues examined showed low concentrations of C.

20



Figure 2. Concentration of radioactivity in the blood following
intravenous administration of [U—14C]hydroquinone (1 mg/kg) to male
Beagle dogs. Blood samples (0.3 mL) were combusted directly, using a
Packard Sample Oxidizer and counted in a scintillation fluid
containing Permaflour® and Carbosorb®. 14¢ disintegrations per
minute (dpm) was converted to nmol equivalents hydroquinone/mL

blood. Calculated half-life values (hr): a =1.3, B = 7.2.

Data represent mean values from 4 to 8 dogs.

21
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Figure 3. Concentration of radioactivity in the blood following
intravenous administration of [U—14C]hydroquinone (10 mg/kg) to
male Beagle dogs. Blood samples (0.3 mL) were combusted directly,
using a Packard Sample Oxidizer and counted in a scintillation fluid
containing Permaflour® and Carbosorb®. 1l4¢ gisintegrations per
minute (dpm) was converted to nmol equivalents hydroquinone/mL
blood. Calculated half-life values (hr): « =1.0, 8 = 8.0.

Data represent mean values from 3 dogs.
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TABLE 2

Tissue Distribution of Radioactivity in Dogs Dosed Intravenously

with 1 mg/kg of [U-14C]Hydroquinone (@)

Tissue dpm x 103/g Wet Weight (b) % Dose
Brain 1.0 0.03
Bone 1.7 -
Bone Marrow 0.4 -
Fat 1.5 -
Heart 1.4 0.05
Intestine 4.1 0.50
Kidney 3.6 0.09
Liver 4.5 0.58
Lungs 4.5 0.19
Muscle 1.2 -—
Pancreas 1.6 0.005
skin‘®’ 9.4 10.40
Spleen 3.6 0.11
Stomach 1.8 0.08
Testes 2,2 0.02
(a) Dogs were sacrificed at 24 hours.

(b) Values are expressed as average for two dogs.

(c) Assuming 0.61 m2 for 11.5 kg. dog. Surface area calculated
using the formula: Area (sq. cm.) = 11.6 x weight 2/3

25



Table 3 shows the percentage of the administered dose recovered
in the urine, feces, blood and tissues after an oral administration
of 50 mg/kg [14C]HQ. About 63% of the dose was excreted in the
urine by 4 hours. The excretion pattern was similar to that seen
after iv administration (Figure 4). After an initial rapid
excretion, radioactivity declined slowly. The 24 hour cumulative
excretion of 14C was 78.1% of the dose, and an additional 2% of
the dose was excreted during the following 4 days. At 7 days about
80.4% of the dose was accounted for in the urine. The total
excretion of radioactivity in the feces was 2.3% and 3.2% of the
dose at 24 and 48 hours, respectively. Only an additional 0.6% of
the dose was eliminated by 5 days. The concentration of
radioactivity in the blood accounted for 2.5% of the dose at 4 hours
and declined to about 0.15% by 7 days. Tissue distribution of
radioactivity 7 days after oral administration with llac]HQ is
shown in Table 4. The concentration of radioactivity in the tissues
other than skin was low. The liver contained 0.3% of the dose.
Values for other tissues were less than 0.1% of the dose. The skin

contained approximately 1.8% of the dose.

The blood concentration of radioactivity after oral
14 . . .
administration of [T C]JHQ expressed as nmole equiv./mL is shown in
. 14 .
Figure 5. The blood concentration of =~ C declined from 309 nmole

equiv./mL at 30 minutes to 21.5 nmole equiv./mL by 24 hours. At 7
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Figure 4. The cumulative urinary excretion of radioactivity by dogs
after a single dose by gavage with [U—lAC]hydroquinone (50 mg/kg).
Values represent the mean from 2 dogs. Urine was treated with

ascorbate and was subsequently counted directly in scintillation
fluid (0.5 to 1.0 mL).

28



Bursog ue34y awr|

021 96 2L )4 ve
n — " } + = + t mo
-0
oz O
3
10 €
0
tor
<
tos P
o~
109 o
Q
104 o
0
3 3 8 8 8 108
106
001

¥ 34N3I4

29



TABLE 4

Tissue Distribution of Radioactivity in Dogs Dosed By Gavage
with 50 mg/kg of [U-14C)Hydroquinone(2

Tissue dpm x 103/g Wet Weight (b) % Dose
Brain 0.121 0.002
Bone < 0.07 -
Bone Marrow < 0.025 -
Fat 0.461 -
Heart 0.181 0.007
Intestine 0.33 0.06
Kidney 0.595 0.019
Liver 1.75 0.30
Lungs 0.259 0.012
Muscle 0.141 -
Pancreas 7.17 0.003
Skin (Thorasic) 0.226

1.80¢®)
(Dorsal) 1.035
Spleen 0.361 0.007
Stomach 0.245 0.013
Testes 0.190 0.0017

(a) Dogs were sacrificed at 168 hours.
(b) Values are expressed as an average for two dogs.

(c) Average, assuming 0.64 m?2 for 12.3 kg dog. The surface area was
calculated using the formula: Area (sq. cm.) = 11.6 x weight 2/3
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Figure 5. Concentration of radioactivity in the blood following oral
administration of [U-14C]hydroquinone (50 mg/kg) to male Beagle

dogs. Blood samples (0.3 mL) were combusted directly using a Packard
Sample Oxidizer and counted in a scintillation fluid containing
Permaflour® and Carbosorb®. 14c disintegrations per minute

(dpm) was converted to nmol equivalents hydroquinone/mL blood.
Calculated half-life values (hr): o« = 0.85, B = 12.5. Data
represent mean values from 2 dogs.
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days, the concentration was 7.1 nmole equiv./mL. The elimination
profile was similar to that seen after the iv administration. After
an initial rapid distribution phase, the radioactivity declined
slowly. The half life values for the distribution and elimination

phases were estimated to be 0.85 and 12.5 hr, respectively.

The rate of percutaneous absorption and the elimination of
radioactivity following a 60 minute skin exposure to [14C]HQ
(4.5 g/L) are summarized in Table 5. The assumption is made that
the metabolic fate and disposition of [14C]HQ is similar after iv
or skin administration. After dermal application of [14C]HQ,
urinary excretion of radioactivity was low. The highest concen-
trations of 1éC were generally detected in the 24 to 48 hour
collections (Figure 6). The total amount of 14C excreted by 48
hours was equivalent to about 149 nmoles of HQ and by 120 hours was
about 171 nmole of HQ. The average percutaneous absorption rate,
calculated using the 48 hour excretion data for the dermal and iv
experiments, was approximately 0.16 nmoles/cmzlminute (1.1/pg/cm2hr).
No measurable concentration of radioactivity (< 0.025 ug/mL) was

detected in the blood of dogs exposed dermally for 60 minutes to

(Mc1nQ.
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Figure 6. The cumulative urinary excretion of radioactivity by dogs
after dermal application of [U—14C]hydroquinone (4.5 g/L) for 60
minutes. Values represent the mean from 2 to 5 dogs with standard
error shown as vertical bars. Urine was treated with ascorbate and
was subsequently counted directly in scintillation fluid (1.0 mL).

C disintegrations per minute (dpm) was converted to nmole
equivalents.
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HPLC Analysis

All dose solutions were analyzed by hplc. Radiochemical
detection was done to verify the radiochemical purity of the
[U—lAC]hydroquinone. Figure 7 (a-b) shows a representative
chromatogram from the analysis of a 1 mg/kg iv dose solution.
Ascorbic acid was added to inhibit oxidation. One uv and radio-
active peak was seen. The retention time (9.75 min) was compared to

that of an authentic sample of hydroquinone, Figure 7 (c-d).

Unhydrolyzed urine (whole and extracted, collected 4 hours after
an iv dosing), contained at least 4 to 5 major and 2 to 3 small
radioactive components as detected by hplc analysis. Figure 8 (a-c)
shows representative chromatograms of whole unhydrolyzed urine from
the iv administration (1 mg/kg and 10 mg/kg) and oral dosing
(50 mg/kg). The figures revealed that there is no significant amount
of free hydroquinone in the urine (retention time was compared to

that of an authentic sample of hydroquinone).

Figure 9 shows a bar graph depicting 4 of the fractions
collected from extracts of unhydrolyzed 4-hour urine collections.
The first collection and largest component contained about 66.4% of
the total 140 injected and represented a collection time of 0 to

12 minutes. The second collection accounted for about 16.1% of the
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Figure 7 (a-b). U.V. (top) and radioactive (bottom) hplc chromato-
grams of a 1 mg/kg dose of [14C]hydroquinone. A dose containing
approximately 3.3 uCi/mL was diluted 50x with degassed water. A
50 uL injection was made. Mobile phase: formic acid (0.09%)
/methanol. A single U.V. and radioactive peak was seen. The
retention time (9.75 minutes) was compared to that of an authentic
sample of hydroquinone.
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Figure 7 (c-d). High performance liquid chromatogram of an
authentic sample of hydroquinone compound. Fifty milligrams of HQ
and 500 mg of ascorbic acid were diluted to 25 mL with degassed
water (boiled, then sonicated under reduced pressure), to give a

2 mg/mL stock solution. One hundred microliters of this stock
solution was diluted to 10 mL with degassed water to make a

20 ug/mL standard. [U—14C]Hydroquinone was added to make a

final solution of 270 uyg/mL, containing approximately 0.47 uCi/mL.
Volume injected was 25 uL. Mobile phase: formic acid
(0.09%)/methanol. A single U.V. (top) and radioactive (bottom) peak
was seen. U.V. retention time was 9.38 minutes.
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Figure 8 (a-c). U.V. (left) and radiocactive (right) chromatograms
from hplc analysis of unhydrolyzed whole urine. Urine was collected
4 hours after the dog received either an iv administration (1 mg/kg
or 10 mg/kg) or an oral dose of [U—14C]hydroquinone. U.v.
absorption was monitored at 295 nm.

Volume of sample injected was 75, 100 and 25 uL for an iv dose of
1 and 10 mg/kg and an oral dose of 50 mg/kg, respectively. The
hydroquinone peak was compared to that of an authentic sample of
hydroquinone.
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Figure 9. Bar graph of radioactive fractions collected from an hplc
analysis of extracts from unhydrolyzed urine (20 uL). Urine was
collected 4 hours after dogs received an iv administration of 10 mg/kg
[U—14C]hydro uinone. The radioactivity, monitored at 295 nm, is
reported as 4¢ counts per minute (cpm) as determined by liquid
scintillation spectrometry.

Peaks 1, 2, 3, and 4 contained about 66.4%, 16.1%, 12.8% and 4.7% of
the total l4c injected, respectively.
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. s 14
injected C and was collected from 12 to 17 minutes. The third
peak collected from 17 to 20.4 minutes, contained 12.8% of the total

14 .
C. The fourth radioactive peak collected had 4.7% of the injected

14 . .
C. The collection time was 20.4 to 30 minutes. An authentic

sample of hydroquinone had a retention time of 12.4 minutes.

Because of interfering substances in the concentrated fractions
collected from unhydrolyzed whole and extracted urine and the apparent
instability of the metabolites, identification of these peaks could

not be determined by gas chromatographic/mass spectroscopic analysis.

Treatment of urine with B-glucuronidase, aryl sulfatase or HCl
for identification of urinary conjugates, indicated that the urine of
iv and orally-treated dogs did not contain glucuronides of hydro-
quinone. Preliminary evidence suggests the presence of a sulfuric

acid conjugate, but does not appear to be hydroquinone monosulfate.
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DISCUSSION

These studies accessed quantitatively the percutaneous absorption
of hydroquinone in a solution equivalent to that found in commercial
black and white photographic developer and investigated the metabolic

fate of hydroquinone after iv or oral administration in the dog.

Of interest in these studies was the relatively low recoveries of
140 in the iv studies. Recoveries of 35% and 66% in the iv studies
(1 mg/kg and 10 mg/kg) and 80.4% of the dose with oral dosing were seen
in the urine. About 7.1, 6.1, and 4.0% of the dose was found in the
feces for iv dosing of 1 or 10 mg/kg and oral dosing, respectively.
suggesting that biliary excretion of hydroquinone and/or its metabolites
was occurring. The concentration of 140 in the blood declined slowly
after iv or oral dosing. This may suggest that there is a compartment
in the dog acting as a "depot"” where the radioactivity is retained.
The elimination half-life values were 7.2, 8.0, and 12.5 hrs for the iv
1 mg/kg, 10 mg/kg, and the oral doses, respectively. The concentration
of radioactivity in the tissues other than skin was low. The liver
contained 0.3 to 0.6% of the dose after iv or oral administration. The
low concentration seen in the bone marrow was interesting, since Irons
t al. (1979) reported that in rats administered benzene, HQ was formed

in the bone marrow and the HQ persisted long after blood levels had

declined.
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An explanation of the relatively low recovery of radioactivity from
[14C]HQ is unclear at this time. The assumption was made that the
skin samples tested were representative of the total skin area. The
possibility remains that the sample may not be representative, and that

the skin area may contain a considerable larger proportion of the

remaining radioactivity than estimated by this method.

Based on our findings of the lower dose iv studies, one can
speculate that the majority of the unaccounted radioactivity may reside
in the skin. These findings were unexpected and had not been reported

.previously.

Our findings indicate that the metabolism of hydroquinone in the
rat was different from the dog. Lockhart, et al., (1984), found that
HQ administered orally to rats, was rapidly absorbed from the
gastrointestinal tract and was rapidly excreted in the urine. Within
8 hours, over 90% of the dose was excreted in the urine, in contrast to
only 20% of the dose seen in the dog after a 1 mg/kg iv administration
and 74% after an oral dose. Woodard (1951) also reported low urinary
recoveries in dogs dosed orally with 50 mg/kg HQ. The metabolites of

14

[T CIHQ in the urine of iv or orally dosed dogs were also different

from those in the urine of orally dosed rats (Figure 10). Apparently

the route of metabolism is different for the 2 species. Reverse phase
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hplc analysis of radioactivity in the urine showed that the dog urine
contained more radioactive components than were found in rat urine.
Only 2 major components were seen in the rat urine. A small amount of
free hydroquinone was seen in the urine of both species. Garton and
Williams (1949a) reported similar findings in rabbits dosed with 100 to

400 mg/kg HQ.

After the treatment of the urine with hydrolytic enzymes,
preliminary evidence indicated that neither the sulfate nor the
glucuronide of HQ was present in any appreciable quantity in dog urine.
The metabolites in the dog urine may be conjugation products with
glutathione or with other amino acids. Hydroquinone has been shown to
be metabolized to benzoquinone in vitro and the benzoquinone has been
known to react rapidly with glutathione and cysteine (Lunte and
Kissinger, 1983). Enzyme treatment of rat urine (Figure 11) shows that
the 2 major components in the rat urine were HQ monosulfate and HQ
monoglucuronide with retention times of approximately 6.5 and 13.5
minutes, Figure 11 (a). respectively. On hydrolysis these moieties
gave rise to a peak at approximately 16.4 minutes, corresponding to HQ
Figure 11 (b,c). A small peak with retention time of 22 minutes was
present in all samples and the retention time of this peak was

unchanged by enzyme treatment. The sulfate hydrolysis was not
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Figure 10 (a-c). Radioactive chromatograms from the hplc analysis of
unhydrolyzed whole dog and rat urine. Dog urine, Figure 10 (a-b), was
collected 4 hours after an iv administration (10 mg/kg) or an oral dose
(50 mg/kg) of [U—14C]hydroquinone. Rat urine, Figure 10 (c), was
collected 8 hours after an oral dose of 50 mg/kg [U—14C]hydroquinone.
Urine was filtered by passage through a 0.45 uym Millipore filter and
analyzed directly.

Volume of sample injected was 25, 100, and 50 uL for a dog, iv and
oral dose, and for a rat orally dosed, respectively.

U.V. absorption was monitored at 295 nm. Mobile phase: formic acid

(0.09%)/methanol. The hydroquinone peak was compared to that of an
authentic sample of hydroquinone.
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complete by 4 hours Figure 11 (c¢). Lockhart et al., (1984) reported
that hydroquinone glucuronide accounted for 61.3 to 63.9% of the dose,
after 8 hours and hydroquinone sulfate accounted for 19.1 to 26.2% of
the dose in the urine of rats dosed orally with 50 mg/kg IIAC]HQ.
These findings are in agreement with those of DiVincenzo et al.,
(1984) in which rats dosed orally with 200 mg/kg of IIAC]HQ.

excreted 91.9% of the dose in the urine within 2-4 days, and the only

radiolabeled compounds in the urine were HQ monoglucuronide and HQ

monosulfate.

Percutaneous absorption studies indicated that the extent of
absorption of hydroquinone from a 60 minute dermal exposure was very
low. The absorption rate of 0.16 nmole/cmzlmin was much slower than
those of 1lipid soluble compounds such as aliphatic ketones and glycol
ethers, using the same animal model system. The absorption rates from
methyl n-butyl ketone (Di Vincenzo et al., 1978), 2-propoxyethyl
acetate and 2-ethoxyethyl acetate (Guest et al., 1985). were 240, 219,
and 179 nmole/cmzlmin, respectively. Further evidence that the
extent of absorption of hydroquinone is low is seen in published
in vitro studies with rat skin (Marty et al., 1981). The percutaneous
absorption rate was similar to that seen in vivo in the dog. For human

skin, the rate of absorption was slower by a factor of 7 than that

seen in the rat.
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Figure 11 (a-c). Radioactive chromatograms from the hplc analysis of
untreated (1l-a) and hydrolyzed (11-b,c) rat urine. Urine was collected
8 hours after the test animal received an oral dose of 50 mg/kg
[U—14C]hydroquinone. Urine sample was prepared as follows:

Urine B-glucuronidase Sulfatase/Saccharolactone Buffer Code
0.5 mL 0 0 1.0 mL 11(a)
0.5 mL 1.0 nL 0 0 11(b)
0.5 mL 0 1.0 0 11(e)

A 10 mM saccharolactone solution was added to inhibit the B-glucuron-
idase activity in the sulfatase preparation. The enzymes were prepared
in a 0.1M sodium acetate buffer, pH 5.5. The final incubation mixture
contained 1,800 and 5,000 Fishman units/mL of aryl sulfatase and -
glucuronidase, respectively.

Samples were incubated at 37°C for 4 hours, filtered through a 0.45 um
centrifugal filter (using a Whatman #1 pre-filter) and analyzed
directly by hple (100 uL), using a 23 cm RP-18 MPLC column. U.V.
absorption was monitored at 295 nm.

The hydroquinone peak was compared to that of an authentic sample of
hydroquinone.
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The percutaneous absorption rate found in dogs may be used to
estimate the dermal uptake of hydroquinone by humans. Assuming a total
surface area of 1.85 m2 for an average adult (of which the hands
comprise 4% of the total), immersion of both hands for 60 minutes in a
photographic developer solution containing HQ would result in the
absorption of about 0.8 mg of hydroquinone (i.e. 11.2 ug/kg for a
70 kg man). These findings suggest that skin contact is unlikely to be

a significant route of HQ absorption by humans.

55



ACKNOWLEDGMENTS

This project is presently on-going at Eastman Kodak Company,

Health and Environment Laboratories, Toxicological Sciences Section.

I am grateful to my advisors, Dr. Derek Guest (Study Director)
and Dr. George DiVincenzo (Group Leader, Metabolism Group), for their

support and guidance throughout my graduate work.

56



10.

11.

12.

REFERENCES

Altman, P.L., and Dittmes, D.S., "Biology Data Book"”, Federation
of American Societies for Experimental Biology, eds, Washington,
D.C. (1964).

Carlson, A.J., and Brewer, N.R., Toxicity Studies on
Hydroquinone. Proc. Soc. Exp. Biol. Med. 20, 684-688 (1953).

Carmichael, G.G., Mander, S.T.K., p-Hydroquinone and
p-Benzoquinone as Histochemical Reagents I. A New Tetrazolium
Method for Amino Groups and the Mechanisms of Formazan Staining

of Paraffin and Fresh Frozen Section. J. Hitochem. Cytochem. 15,
404-408 (1967).

Chen, Y.M., and Chanin, W., Hydroquinone Activation and
Inhibition of Skin Tyrosinase. Pigm. Cell 3, 105-112 (1976).

Delcambre, J.P., Weber, B., and Baron, C., Toxicite' De
L'Hydroquinone. Rev. Agressologie III., 2, 311-315 (1962).

Denton, C.R., Lerner, A.B., and Fitzpatrick, T.B., Inhibition of
Melanin Formation by Chemical Agents. J. Invest. Dermatol. 18,
119-135 (1952).

Divincenzo, G.D., Hamilton, M.L., Kaplan, C.J., Krasavage, W.,
and O'Donoghue, J.L., Studies on the Respiratory Uptake and
Excretion and the Skin Absorption of Methyl n-Butyl Ketone in
Humans and Dogs. Toxicol. Appl. Pharmacol. 44, 593-604 (1978).

DiVincenzo, G.D., Hamilton, M.L., Reynoldsa R.C., and Ziegler,
D.A., Metabolic Fate and Disposition of (l4c] Hydroquinone
Given Orally to Sprague-Dawley Rats. Toxicology 33, 9-18 (1984).

Dynamac Corp. Hydroquinone/quinone: Test rules support
document. Draft report. U.S. Environmental Protection Agency.
Washington, D.C., Contract 68-01-5861 (1982).

Garton, G.A., and Williams, R.T., Detoxication XXI. The Fates of
Quinol and Resorcinol in the Rabbit in Relation to the Metabolism
of Benzene. Biochem. J. 44, 234-238 (1949a).

Greenlee, W.F., Chism, J.P., and Rickert, D.E., A Novel Method
for the Separation and Quantitation of Benzene Metabolites Using
High Pressure Liquid Chromatography. Anal. Biochem. 112, 367-370

(1981).

Guest, D., Hamilton, M.L., Deisinger, P.J., and DiVincenzo, G.D.,
Pulmonary and Percutaneous Absorption of 2-Propoxyethyl Acetate
and 2-Ethoxyethyl Acetate in Beagle Dogs. Environmental Health

Perspectives. 57, 177-183 (1985).

57



13.

14.

15.

16.

17.

18.

19.

20I

21.

Irons, R.D., Dent, J.G., Baker, T.S., and Rickert, D.E., Benzene is
Metabolized and Covalently Bound in Bone Marrow in Situ. Chem.
Biol. Interactions. 30, 241-245 (1980).

Lockhart, H.B., Fox, J.A., and DiVincenzo, G.D., The Metabolic Fate
of [U-14C] Hydroquinone Administered by Gavage to Male Fischer 344
Rats. Report 188402N BC-84-14. Toxicological Sciences, Health and
Environment Laboratories, Eastman Kodak Company (1984).

Lunte, S.M., and Kissinger, P.T., Detection and Identification of
Sulfhydryl Conjugates of p-Benzoquinone in Microsomal Incubations of
Benzene and Phenol. Chem. Biol. Interactiomns. 47, 195-212 (1983).

Mansville Chem. Prod. Chemical Products Synopsis: Hydroquinonme.
Mansville, N.Y. (1978).

Marty, J.P., Trouvin, J.H., Jacquot, C., and WeEierre, J.,
Pharmacocinetique Percutanee De L'Hydroquinone 4c. cC.R. Cong.
Evr. Biopharmacocenet. lst. 2, 221-228 (1981).

Mathtech, Inc. Economic impact analysis of proposed test rule for
quinone and hydroquinone: Draft report. Office of Pesticides and
Toxic Substances, US Environmental Protection Agency. Contract
6801-6630. Washington, DC. (1983).

Raff, R., and Ettling, B.V., Hydroquinone, Resorcinol, Pyrocatechol.
In: Standen, A. ed. Kirk-Othmer Encyclopedia of Chemical
Technology, 2nd rev. ed. New York, NY: Interscience Publishers. 11,
483-492 (1966).

Woodard, G.D.L., The Toxicity, Mechanism of Action and Metabolism of
Hydroquinone Thesis #3579. The George Washington University,
Washington, D.C. (1951).

Wirster, D.E., and Munies, R., Factors Influencing Percutaneous
Absorption. II. Absorption of Methyl Ehtyl Ketone. J. Pharmac.
Sci. 54, 554-556 (1965).

58



A'

B.

C'

D.

APPENDIX I

INDEX

Intravenous Studies (1 mg/kg) - Raw Data
DOSe ANAlySiS cvvusevevcereoccsonsessenosnsncssnnnses
Urinary Radioactivity .eeeeeeecsccscsccccscsccscccnsne
Fecal Radioactivity .seeeeesecescccencoccoencoasnennes
Breath Radioactivity seseseseescscssescccccscccccnnes
Blood Radioactivity ceeeesecesssssecescccsccssccccnns

Organ/tissue Radioactivity cveeeeeecooeeceeooscccasss

Intravenous Studies (10 mg/kg) - Raw Data
Doses ANAlySeS ceoesccscsssssssssssssscssssssssssssses
Urinary Radioactivity ceeecesecscescscessseosscnscccs
Fecal Radioactivity ceececccscssoccccscsososscsccncne

BlOOd Radioactivity ® 00000000000 000000000000000000000

Dermal Studies - Raw Data

Analyses of Radioactive Solutions ecececececscccccccee
UrinaryRadioactivity ® 0 0 00 000000000000 000000 ee e

BlOOd Radioactivity © 0060060000000 000000000000000000000

Gavage Studies - Raw Data
Dose ANalySeS sccccsscssccccrssssssssssccccrsssssssssee
Urinary Radioactivity seeccececcccccccccrcoccnceccnes
Fecal Radioactivity ceeecececssscosccccccsssssssosonsce
Blood Radioactivity ceceececcccsscsccccccsssssssccccns

Organ/tissue Radioactivity cceeeeeccceccccccccnnnnee.

CalcUlatiOns eoeeeesoscscssscscsssssssossossescscsssssssnsse
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone
TEST COMPOUND: [U-14C-Phenyl]l, 4-dihydroxybenzene

NOMINAL CONCENTRATION: 1 mg/kg
ROUTE OF ADMINISTRATION: Intravenous
SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Urinary radioactivity
Sample Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1l urine (0-4hr) 121.0 1.00 31684 3775684
1.00 31203
1.00 31416
1.00 30513
2 urine (0-4hr) 114.4 1.00 27442 3120403
1.00 27036
1.00 27221
1.00 27406
3 urine (0-4hr) 363.0 1.00 7693 2793739
1.00 7624
1.00 7637
1.00 7831
4 urine (0-4hr) 726.0 1.00 5710 4081391
1.00 5668
1.00 5365
1.00 5744
5 urine (0-4hr) 60.5 1.00 57617 3505975
1.00 58324
1.00 57953
1.00 57906
6 urine (0-4hr) 31.9 1.00 71024 2327081
1.00 74504
1.00 74078
1.00 72191
7 urine (0-4hr) 41.8 0.50 379757 31054976
0.50 369489
0.50 369751
0.50 366887
urine (0-4hr 50.6 1.00 712187 35926430
8 ( ) 1.00 709293
1.00 700232

1.00 718322




EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone
TEST COMPOUND: [U-14C-Phenyl]l, 4-dihydroxybenzene

NOMINAL CONCENTRATION: 1 mg/kg
ROUTE OF ADMINISTRATION: Intravenous
SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Urinary radioactivity
Sample‘ Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1 urine (4-8hr) 567.1 1.00 1682 966622
1.00 1712
1.00 1685
1.00 1741
2 urine (4-8hr) 473.0 1.00 2691 1273671
1.00 2700
1.00 2668
1.00 2712
3 urine (4-8hr) 550.0 1.00 1105 601838
1.00 1076
1.00 1109
1.00 1087
4 urine (4-8hr) 550.0 1.00 1505 817163
1.00 1496
1.00 1501
1.00 1441
5 urine (4-8hr) 189.2 1.00 8422 1613072
1.00 8588
1.00 8462
1.00 8631
6 urine (4-8hr) 189.2 1.00 10975 2081105
1.00 11004
1.00 10941
1.00 11078
7 urine (4-8hr) 82.5 1.00 91115 7537221
1.00 92251
1.00 90298
1.00 91777
ine (4-8hr 206.8 1.00 40752 8382845
8 ur ( ) 1.00 40359
1.00 40667
1.00 40366




EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone
TEST COMPOUND: {U-14C-Phenyl]l,4-dihydroxybenzene

NOMINAL CONCENTRATION: 1 mg/kg
ROUTE OF ADMINISTRATION: Intravenous
SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Urinary radioactivity
Sample Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1 urine (8-24hr) (a) 638.0 1.00 1832 1175994
1.00 1828
1.00 1861
1.00 1852
1l urine (8-24hr) (b) 310.0 1.00 1822 566680
1.00 1842
1.00 1848
1.00 1800
2 urine (8-24hr) (a) 264.0 1.00 1303 349206
1.00 1329
1.00 1325
1.00 1334
2 urine (8-24hr) (b) 700.0 1.00 2160 1521800
1.00 2186
1.00 2206
1.00 2144
3 urine (8-24hr) ND ND ND ND
4 urine (8-24hr) ND ND ND ND
5 urine (8-24hr) ND ND ND ND
6 urine (8-24hr) ND ND ND ND
7 urine (8-24hr) 664.0 1.00 33263 22489680
1.00 34980
1.00 33775
1.00 33462
8 urine (8-24hr) 600.0 1.00 27338 16827750
1.00 28438
1.00 28169
1.00 28240

ND - not determined



EXPERIMENT NAME: Dermal absorption of 1l4C-hydroquinone

TEST COMPOUND: [(U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 1 mg/kg
ROUTE OF ADMINISTRATION: Intravenous
SOURCE: IN-450,452,466 and File
SAMPLING TYPE: Urinary radioactivity
Sample Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1 urine (8-12hr) ND ND ND ND
2 urine (8-12hr) ND ND ND ND
3 urine (8-12hr) 346.5 l1.00 822 286296
l1.00 813
l1.00 838
l1.00 832
4 urine (8-12hr) 495.0 l.00 835 407014
l.00 820
l.00 820
1.00 814
5 urine (8-12hr) 385.0 l1.00 779 302129
l.00 798
l1.00 769
1.00 793
6 urine (8-12hr) 225.5 1.00 1172 261693
1.00 1172
1.00 1135
1.00 1163
7 urine (8-12hr) ND ND ND ND
8 urine (8-12hr) ND ND ND ND

ND - not determined

10



EXPERIMENT NAME: Dermal absorption of l4C-hydroquinone

TEST COMPOUND: [(U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 1 mg/kg
ROUTE OF ADMINISTRATION: Intravenous
SOURCE: IN-450,452,466 and File
SAMPLING TYPE: Urinary radioactivity
Sample Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1 urine (12-24hr) ND ND ND ND
2 urine (12-24hr) ND ND ND ND
3 urine (12-24hr) 808.5 1.00 725 586365
1.00 712
1.00 712
1.00 752
4 urine (12-24hr) 462.0 1.00 2782 1288980
1.00 2826
1.00 2771
1.00 2781
5 urine (12-24hr) 748.0 1.00 923 680680
1.00 920
1.00 902
1.00 895
6 urine (12-24hr) 572.0 1.00 1613 925353
1.00 1631
1.00 1613
1.00 1614
7 urine (12-24hr) ND ND ND ND
8 urine (12-24hr) ND ND ND ND

ND - not determined

11



EXPERIMENT NAME: Dermal absorption of 1l4C-hydroquinone

TEST COMPOUND: [U-14C-Phenyl]1l,4-dihydroxybenzene
NOMINAL DOSE LEVEL: 1 mg/kg
ROUTE OF ADMINISTRATION: Intravenous
SOURCE: IN-450,452,466 and File
SAMPLING TYPE: Urinary radioactivity
Sample Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1l urine (24-48hr) ND ND ND ND
2 urine (24-48hr) ND ND ND ND
3 urine (24-48hr) 1230.0 1.00 541 658973
1.00 540
1.00 527
1.00 535
4 urine (24-48hr) 1250.0 1.00 942 1169688
1.00 967
1.00 892
1.00 942
5 urine (24-48hr) 302.5 1.00 2380 718059
l1.00 2361
1.00 2361
1.00 2393
6 urine (24-48hr) 363.0 1.00 2039 748325
1.00 2037
1.00 2089
1.00 2081
7 urine (24-48hr) ND ND ND ND
8 urine (24-48hr) ND ND ND ND

ND - not determined

12



EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: [U-14C-Phenyl]l,4-dihydroxybenzene
NOMINAL DOSE LEVEL: 1 mg/kg
ROUTE OF ADMINISTRATION: Intravenous
SOURCE: IN-450,452,466 and File
SAMPLING TYPE: Urinary radioactivity
Sample Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1 urine (48-72hr) ND ND ND ND
2 urine (48-72hr) ND ND ND ND
3 urine (48-72hr) ND ND ND ND
4 urine (48-72hr) ND ND ND ND
5 urine (48-72hr) (a) 1358.3 1.00 329 432619
1.00 323
1.00 316
1.00 306
5 urine (48-72hr) (b) 572.0 1.00 107 62348
1.00 111
1.00 107
1.00 111
6 urine (48-72hr) 401.5 1.00 1089 440747
1.00 1101
1.00 1100
1.00 1101
7 urine (48-72hr) ND ND ND ND
8 urine (48-72hr) ND ND ND ND

ND - not determined

13



EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: [U-14C-Phenyl]1l, 4-dihydroxybenzene
NOMINAL DOSE LEVEL: 1 mg/kg
ROUTE OF ADMINISTRATION: Intravenous
SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Urinary radioactivity
Sample Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1 urine (72-96hr) ND ND ND ND
2 urine (72-96hr) ND ND ND ND
3 urine (72-96hr) ND ND ND ND
4 urine (72-96hr) ND ND ND ND
5 urine (72-96hr) 525.0 1.00 420 214856
1.00 409
1.00 406
1.00 402
6 urine (72-96hr) 350 1.00 914 326113
1.00 960
1.00 934
1.00 919
7 urine (72-96hr) ND ND ND ND
8 urine (72-96hr) ND ND ND ND

ND - not determined

14



EXPERIMENT NAME: Dermal absorption of l4C-hydroquinone

TEST COMPOUND: [U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL DOSE LEVEL: 1 mg/kg
ROUTE OF ADMINISTRATION: Intravenous
SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Urinary radioactivity
Sample Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1 urine (96-120hr) ND ND ND ND
2 urine (96-120hr) ND ND ND ND
3 urine (96-120hr) ND ND ND ND
4 urine (96-120hr) ND ND ND ND
5 urine (96-120hr) 375.0 1.00 380 146531
1.00 383
1.00 393
1.00 407
6 urine (96-120hr) 470.0 1.00 446 215730
1.00 466
1.00 467
1.00 457
7 urine (96-120hr) ND ND ND ND
8 urine (96-120hr) ND ND ND ND

ND - not determined

15



EXPERIMENT NAME: Dermal absorption of 1l4C-hydroquinone

TEST COMPOUND: [U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL DOSE LEVEL: 1 mg/kg
ROUTE OF ADMINISTRATION: Intravenous
SOURCE: IN-450,452,466 and File
SAMPLING TYPE: Urinary radioactivity
Sample Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1 urine (120-144hr) ND ND ND ND
2 urine (120-1l44hr) ND ND ND ND
3 urine (120-144hr) ND ND ND ND
4 urine (120-144hr) ND ND ND ND
5 urine (120-144hr) 425.0 1.00 498 215688
l.00 554
l.00 499
1.00 479
6 urine (120-144hr) 485.0 1.00 515 253291
l.00 521
l.00 524
l.00 529
7 urine (120-144hr) ND ND ND ND
8 urine (120-144hr) ND ND ND ND

ND - not determined

16



EXPERIMENT NAME: Dermal absorption of l4C-hydroquinone

TEST COMPOUND: [U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL DOSE LEVEL: 1l mg/kg
ROUTE OF ADMINISTRATION: Intravenous
SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Urinary radioactivity
Sample Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1l urine (l44-168hr) ND ND ND ND
2 urine (144-168hr) ND ND ND ND
3 urine (l44-168hr) ND ND ND ND
4 urine (l44-168hr) ND ND ND ND
‘5 urine (l44-168hr) 470.0 1.00 132 62628
1.00 132
1.00 133
1.00 136
6 urine (l144-168hr) 300.0 1.00 169 50400
1.00 166
1.00 166
1.00 171
7 urine (l144-168hr) ND ND ND ND
8 urine (l44-168hr) ND ND ND ND

ND - not determined

17



Yi°L L8°L (A dN aN 9S0p JO %
08°0 99°0 an aN Ton IY96-0

Le*s TL°S c8°v aN aN 9S0p JO
86°0 6v°0 an aN ™on Yz L-0

vo°v aN 6€° ¢ 0T°9 (A2 4 9S0p JO %
aN Ge°0 c9°0 ¥v:o on I4Ygy-0

uesy 9 S 14 € potTasd

UoT3081T0D
A3TAT30ROTPRY TeOOg +JO0 XIVHKWAS
91Td pue 99%‘2Zs¥‘0SY-N1 :d04N0S

snousaAexjurs

by/bu T

suazuaqAxoapAyrp-v ‘1 [ TAusyd-ovT-n]
suoutnboapiy-o¢¥T Jjo uorzdiosqe Tewxaq

‘NOILVILSINIWAY J0 JINOA
STHATT TSOA TYNIWON
:ANNOdHWOD LSIL

HWVYN LNIWTIIIXT

18



529 22170

25§ gL1°0
92LLYY 1989 £L9 62L°0 £0°5Y LL-262 0.°88S
229 0sL°0
895 9lL0
6969%Y 098Y €8S 6LL°0 68 6§ oL-sse 02°88S (4ygYy-25) sS993y €
2821 80170
sgel soL-o
gl £LL°0
LioYLs Lozt LIR A} £0L°0 08°12 0S°€%¢ 0£°929
92l oLl 0
Logi Lo
(411} Lo
Y9696% 9991l 2esl 9L 0 0£°02 £0°/1€ 0£°929 (dy2g-0) s999) £
Wd0 3y6iam Asp 3onbiie (6)3yBiam  (6)3ybiom (6)3yBiam (6)3yBLam uotidisosaqg 4 Bog
18303 ueap 6/Wdq uean Jad WdQ Adp Jonbi|y  Aup uoijuod  39M UOLIJO4  19M |e30L 9)dwes
(pP33snquod pue pazi)|iydod) ‘paziusbowoy) sajdues 18934 :3dAl ONITAWYS
31t pue 994’264 05Y-N1 130¥N0S
SNOUdABJIU] INOILVYLSINIWOY 30 31n0Y
63/BW | 173A31 3500 YNIWON
QU92UAGAXOJPAYLP- 4’| [1AuUdYd-29L -N] 1GNNDJWOD 1S31

auounboJpAy-ay| jo uoiidiosqe jeusag TIWYN LNINIY3dX3

19



1821 1£L°0
911 s2L 0

1869251 5656 121l 12170 09°12 0£° 285 0£° 9.
9021 61170
olLL 6L1°0

22%95€1L 08001 €921 1210 0.°29 0L°19¢ 0£°942 (44gy-0) 8923} ]

Wda y6tam Aup 3onbiye (6)ayBtam  (B)3ybiam (6)3yb1am (6)3ybiam uo}iduasag # Bog
9 dues

18303 usay 6/WdG usaW Jad Wda Adp Jonbl)y  Aup Uoj3JO4d  3aM UOLIJOd  IIM 830)

(P33snquIod pue paz!)iydoA) ‘paziuabowoy) s3)dwes 18934
34 pPU® 99%°26%'05Y-N1

SNOUIABJ U]

6x/6w |

SUIZUBQAXOJIPAYLP-4 | [1AU3Yd-3Y| -N]

auouinboJpAy-a9| jo uoj3duosqe jeudag

$3dAL ONITdWYS

$32¥n0s

*NOILVUISINIWGY 40 31nOY
$13A37 350G TVNIWON
“GNNOdWOY 1S3l

SIWVYN INIWIYIdX3

20



28¢ 26170
89€ 2210
£9¢ 21°0
S6YLES 6882 69§ 22170 %5°9¢ 0% 602 09°259
29¢ 921°0
£177 £2170
685 261°0
18802§ 6262 86¢ v€L°0 96°2€ 0L°261 09°259
£9¢ 170
L 20L°0
02¢ S0L°0
26822¢ 9gog {13 801°0 25°9¢ 08" 522 09° 259 (44yz2.-gY) saddy S
8521 25170
6821 65170
9.2 8€1°0
285902 1226 9911 221°0 80°8€ 00°2£2 00" %25
s021 261°0
2521 £€1°0
2921 25170
126592 9516 9gLlL s2L 0 870 06" %52 00" %25 (4ygy-0) saddy S
NdQ Iy6tam Aup 3jonbiye (6)3ybram  (B)Iybiam (6)3y61am (6)3yB1am uo13d19s3q # Bog
18303 UB3K  B/WdQ ueaW J3d WdQ Adp jonblly  AJp UOLIJOd  I3M UOLIJIOd  IIM 1BIOL 9)dues

(Pa3snquod pue paz})iydoA} ‘paziuabowoy) sajduwes 18234

auouinboJpAy-J4| jo uoljdiosqe jewdaq

2114 puB 99%°25%'059-N1

SNOUaABJIU]
6)/6uw |

3UaZUBGAXOJPAYLP- 4| [1AUaYd-I9L -N]

$3dAL ONITdWYS

+30¥N0S

*NOILVYLISININGY 40 3L1NOY
$73A37 3500 TVYNIWON
$ANNOJWOD 1S31

S3WYN LN3IWI¥3dX3

21



99¢ £L1°0
298¢ Lo
16§ 2L o
192691 84%¢ ey 9LL°0 0L°ZL1L 0lL"6£l 02°.8€
gLy 02L'o
*73% £11°0
9% L£1°0
LL6%%1L F1:111 4 734 Z2LL’o 01702 04°8SL 02°4£¢ (Q)(4496-2L) S3333
142 6LL°0
142 02L°o
292 s2L'o
65%612 Y922 192 gLL’0 gL gg 0lL"s02 0£°66S
082 22170
942 221°0
£22 %L°0
1£9012 sLee Y42 %2170 18792 007691 0£" 665
162 L€L70
£0€ 2€1L°0
062 2€1L°0
2€gsie V1 T24 (174 £11°0 95762 0%°s8l 0£°665 (8)(44y96-22) §3334 S
Wda yBiam Aup lonbiye (6)3y6ian (6)3y6ian (6)3yBian (6)3ybian uo13d1498aQ # 6oq
18303 uBdaN 6/WdQ ueaw Jad Wda Adp jonbl)y  AJp UOLIJO4  IIM UOLINO4  I3M |ejo)L 9)dues

(poIsnquod pue pazi)iydoAd) ‘paziuabowoy) sajdues 18324

auou lnboJpAy-39| 0 uoljdiosqe )ewdag

3114 pue 99%'25%'05%-N1

SNOU3ABJIU]
63/6u |

3UaZUSGAXCIPAYLP- 9’ | [1AUaYd-3YyL -N]

$3dAl ONITdWVS

+32¥n0S

*NOILVELISINIWGQY 40 31N0¥
$13A37 3500 TVYNIWON
SANNOJWOD 1531

SIWNVYN LNIWIYIAXI

22



169 S0L°0

029 £01°0
992 20170
292508 1299 622 Lo v8°22 067041 0£°295
995 801°0
259 £01°0
259 %010
Y8259% 916S 229 %010 0.°92 09°261 0£°295
(i}7] S0L°0
002 9LL°0
129 LoL°0
£96.8% 8£99 29 0010 £2°12 07291 0£°295 (4496-27) saday 9
siyl 2”L°0
Sgel St
SEYL £21°0
6091151 0LlLL £291 %2170 2£°0€ £€7 6Ll 00°859
9161 S2L0
ysEl 2iL-o
9291 2210
0861821 9811 9221 9010 26° L€ 16°0£2 00°859
80€l 91170
8821 L0
£251 02L°0
9699921 £8Y911 £591 921°0 19°9¢ r7 1% 00°859 (4y22-0) sad9y 9
Wda yiam Aup 3onbyie (B)3y6am  (B)3ybiam (6)3yBtam (6)3y6om uotidiudsaq # bog
18303 uBdy 6/Wdq ueay Jad wdg AJp Jonbily  A4p uoLldod  33M UOLIJOd  3aM (B30} 9 1dwes
(p33snquod pue pazy)tydoA) ‘paziuabowoy) so|dwes @334 13dAl ONITdWVS
914 pue 99%°264'05Y-N1 :323n0S
SNOUIAB.IU] *NOILVYLISININGY 40 3LNOY
Ex/6u | $13A37 3500 TVNIWON
BUIZUSGAXOJPAYLP -4 ‘| [1AUBYd-DYL -N] :ONNOdWOD 1S31

auoutnboJpAy-a9| 40 uoiidiosqe jewdag $3IWVN LN3WIY3dX3

23



€T 00°T
LT 00°T
¢t 00°T
v10°0 CETE 9T 00°T 0°9T1¢ (Iys-¥) HO®eN 1]
LT 00°'T
6T 00°T
8T 00°T
LTO0°0 08LE 8T 00°'T 0°91¢ (Iyg-¥) HO®eN v
LA 00°T
8T 00°T
LT 00°T
¥10°0 GGZ¢E €1 00°T 0°0TZ (Iy¥-0) HO®eN S
9¢ 00°T
Le 00°'T
Le 00°'T
¥20°0 09%g 92 00°T 0°0TZ (Iy¥-0) HO®N 4
9so(q HdQ Te3lor jonbyTe (Tw) °z1s (Tw) °2Fs uot3ydraosaq # bog
Jo g uesy xad Wda 3onbyT 1V atdwes a1dues

sdexy aprxoapdAy wnypos uy A3TAr3oeorpey

suszuaqixoapiyrtp-v ‘1 [ TAusyd-ov1-n]

‘ddAL ONITINNS

9TTd Pue 99%‘ZG¥‘0GY-NT $dO¥NO0S
snousAeIjur ‘NOILVILSINIWAY 40 JXLNoA
by/bu T :NOILVIINIONOD TVNIWON

:ANNOdHOD LSAL

suoutnboapiy-oyT Jo uofidiosqe Tewxaq : ININTYIIXT

24



Junod punoabyoeq ueyyz Iejesab WIQ 0T UO paseq UOT30938pP JO JTUTT «

600°0>

0T0° 0>

00°T
00°T
00°T
00°T 0°0tTe

M AN N

88L

00°T
00°T
00°T
00°T o°cee

NN WOVO

LLL

deay, xojem 1]

deay, asjem 4

#9800
3o

Wda te3ol jonbyre  (quw) 8zys  (Tu) °z7s
uesy xad Wda jonby 1V atdues

sdex3 xejem uy X3TATjorvorpey

9TTJd pue 99%’'ZS¥’0S¥-NT

snousAexjurl

by/bu 1
suszuaqAxoapAyrp-¥ ‘1 [ tAusuyd-ov1-nl
suoutnboapiy-oy1 Jo uorzdiosqe Tewasq

uot3draosag # bog
a1dwesg

$IJAL ONITIWVYS

$gOANOS

(NOILVILSINIWAY 40 dLNOY
:NOILVILNIDNOD TTVYNIWON
$dNNOdWOD 1S3l
{LNIWIYAdIXA

25



JUnod punoabiyoeq ueyy Je9jesaxb WJd 0T UO paseq UOT3OP3I9P JO JTUTIT «

T00° 0>

T100°0>

00°T
00°T
00°T
00°T

T ~0O0

o€

00°T
00°T
00°T
00°T

O~OO0O

(xyg-v) eOTT1TIS

(Iyg-¥) ®©OTITIS

T00°0>

100°0>

00°T
00°T
00°T
00°T

~MmooN

137}

00°T
00°T
00°T
00°T

~~~O

19

0°0¢€

(Iyy-0) e©OTTTS

(Iyvy-0) ®©OTTIIS

)4

x¥980(Q
3O %

Wdd Te3or  jonbrre  (Tu) °zys
uesy Ixad Wda 3onbT 1Y

sdexy T9b eoTT1Ts uy A3Far3oeofpey

9TTd pPU® 99%‘2ZG¥‘0SY-N1

SNOUaARIIUT

by/bu T
suazuaqixoxpAyrp-¢ ‘1 [ TAusayd-ov1-n)
suoutnboxpiAy-o¢yT 3o uorzdiosqe Tewrad

(qu) =azys
a1dues

uoTydraosaq
a1dues

# boa

‘ddAL ONITJHWNS

$dOUNOS
‘NOILVILSINIWNAY 40 JINOoY

:NOILVALNIONOD TYNIWON
{ANNOdHOD LSAL
{LNANIYIIXT

26



‘%196 JO 3WN\0A poo)q Bujunsse

92 oLl 82721 £8°91 96 rA N 69701 2876 0£° €l 2v-2l ¥9S0p ¥ 18303
£2°1 0oL L£70L e gL £8°8 80°6 22°01 £9°8 68721 G611 /" You
6S00°0 £%00°0 021070 651070 6000°0 010070 £100°0 010070 $100°0 £100°0 W/1on Jy 2
2¢°2 £6°€1L 08" %1 80°61 a2 gt 92 $6°0L 8"l 129 ¥9S0p X 18303}
8y (Y]} £6711 LTSl 92°21 26711 95-21 91701 6£7 91 29751 /" youu
€900°0 0S00°0 6£10°0 921070 €L00°0 £100°0 6100°0 2100°0 210070 6100°0 W/1on utw 06
cg 2 £1°91 92°8l 95702 2Lyl r7a4 [ 8L"S1 2l 8¢ L1 90°91 ¥9S0p X 18303
0s’1L 8.9l 7 [ 62791 19751 6L°91 62751 08°LL S8°91 Sy sl /- youu
1200°0 850070 1210°0 681070 SL00°0 SL00°0 810070 410070 020070 210070 W/1on Jy |
052 91761 €712 28°¢2 67l 997l 2781 12751 2202 55761 ¥350p % 18303
91 8721 021 18781 92°91 £8°91 0y°8l 807 Y1 %9761 18781 /T youn
2800°0 Z/900°0 002070 612070 8L00°0 8100°0 220070 210070 £200°0 1200°0 W/Lon utw g
622 88761 69722 r{Nd 14 y1°8L 8S°Z1L 21781 £L791 15761 29761 ¥3S0p X 18303
921 971\ 6278l 2678l 8y Ll 56791 os 8l 26791 16781 98781 /T youn
9800°0 890070 £120°0 €120°0 6100°0 810070 1200°0 810070 £200°0 120070 /N ujw gi
1872 00761 90712 SL™ Y2 89°81 59791 0y°8l S0°S1L 61781 26711 ¥3S0p X 18303
29°L 68721 £5721 09761 10781 S0 9L £5°81 £6°€1L 12781 y2°Ll1 W/ jou
6800°0 8900°0 902070 822070 610070 2100°0 220070 2100°0 2200°0 6100°0 W/ion ulw g
as ueay 8 y) 9 S Y € 2 I potJad
Uo13291109
AJiIAL3oBO PR POOE :40 AYVWWNS
2114 pue 99%'264 0G6Y-N1 :323N0S

SNOUIABJIUL :NOILVYLISININGY 10 3L1NOY
“NOILV¥INIONOD TVNIWON

63/6u |

AUBZUIGAXOUPAYLP- 4 * | [1AUBYd-3Y| -]

auou |nboJpAy-39| 40 uolidiosqe Jewuaq

“ANNOJWOD 1S31
*3WVN IN3WI¥3dX3

27



%196 30 UNJ0A poo|q Bulunsse ,

96" 1 oLy 08"Y €8 002 86°2 ) £2°¢ 92°9 $6°S ¥9S0p X 18303
851 92 8°€ 09'9 €671 88°2 90" Y 6672 20°9 €' /- ouns
9200°0 610070 $%00°0 2000°0 2000°0 £000°0 §000°0 9000°0 2000°0 9000°0 /190 N
6072 8L°s §5°S 92'6 0g2 9°€ 26y 19°€ €072 16°S #9S0p X 19303
2971 69°Y 89"y €L e2e vE'€ s€Y ve'g 289 89°¢ /" joun
6200°0 1200°0 250070 $800°0 2000°0 %000°0 $000°0 9000°0 8000°0 9000°0 w/19n a2
F{ 9" $6°$ £1°01 8672 90°Y 8Ly £8°¢ 989 £5°9 #9S0p X 18303
£9°1 (TR 08"y 20°g 88°2 26°¢€ 28"y 95°¢€ $9°9 82°9 /" oun
1£00°0 £200°0 9500°0 £600°0 £000°0 00070 900070 9000°0 8000°0 2000°0 w/19n 4y 9
9€°2 69°9 (4] SETLL 68°¢ 26"y 0g’s 65" 95°8 65°2 #9S0p ¥ 1€303
08" 1 20°9 06°§ 66°8 Sl'€ 9Ly 9€°g §2°Yy 62°8 0g°2 /" joun
9£00°0 920070 6900°0 5010°0 %000°0  $000°0 900070 $000°0 0L00°0 8000°0 w/19n 4y
ce2 9L 95°8 £0°21 8y 96" $5°9 v€°s 2676 96°8 #9S0p % 1€303
<M 2072 0679 £5°6 99" 4 €' 09°9 96 1976 09°8 /" joun
6£00°0 0£00°0 0800°0 141070 §000°0  9000°0 8000°0 9000°0 110070 010070 w/i19n y ey
82-2 6576 S6°0L 69" €l 9.9 8L°8 22’8 969 1YL 5701 ¥950p X 18303
0l°1L 6.8 £8°8 801 2579 8872 82°8 999 90" L1 170l /" youn
9%00°0 9£00°0 £010°0 9210°0 2000°0  6000°0 010070 8000°0 £100°0 1L00°0 w/19n ST +
as ueay 8 l 9 S Y € 2 t potJad
u01333110)
A31A130801pRY POO1E 140 ANVWWNS
3114 pue 999°26%°05%-N1 :323n0S

SNOUSABJIU]

63/6w |
3UaZUBGAXOIPAYLP- Y| [1AuUaYd-2YL -N)
auouinboJpAy-249| jo uolidiosqe jewdaq

SNOILVYLISINIWGY 40 31NOY
SNOILVYLN3ONOD TYNINWON
SGNNOdWOD 1S3L

SIWVN LN3WI¥3dX3

28



3unod punodbyleq ueyy 433183l WJQ O} Uo paseq uo132333p j0 i) Ipauwialap ou - ON %196 $O UN)OA poO1q BuluNsse

aN ON SL°0> 170> QN ON aN QN »950p X 1830}
ON ON %L70> 170> ON ON aN aN /" ou
ON ON 20000°0> 20000°0> ON ON N ON w/ian 44 96
SL°o ON QN 170> SL°0 (] ON ON ON »950p X 18303
%170 ON ON 170> %170 ON ON QN ON /" joun
20000°0 N ON 20000°0> 20000°0 ON ON N ON w/en 4y 22
270 ON ON l2°0 9270 N aN ON aN »950p X 18303
9270 ON ON 9¢°0 s¢'0 ON ON QN aN /" ou
£0000°0 aN ON £0000°0 €0000°0 ON ON ON aN w/ion 44 gy
290 8oL £0°1 eye %90 £6°0 1870 %970 N ON »950p X 18303
s%°0 S6°0 £8°0 26"t 29°0 6870 4 M1} 0970 ON ON /- oun
8000°0 9000°0 oLo0°o 220070 1000°0 100070 L000°0 100070 ON ON w/1an 44 42
2071 ése ON ON £l 0¢°¢ 927y ig"e ON ON »950p X 19303
bict 9%°2 ON aN g2°i aL e 62y 9172 ON aN /" youn
1000°0 £000°0 ON aN 1000°0 200070 S000°0 £000°0 ON QN /N 44 21
as ueay 8 ] 9 S Y £ 2 l polsad
uol339110)
A3L1AL30801pEY POO|g 30 AYVHWNS
3114 pue 99926905y -N1 £30un0s

shouaAeJlu]
6%/6uw |

3UIZUIGAXOIPAYLP-4* | [1AUBYd-2Y| -N]
auoulnboJpAy-29| 30 uoildiosqe |ewdag

*NOILVYLISININGY 40 31N0Y
*NOILVILNIONOD TVNIWON
*ANNOJWOD 1S3L

SIWVN LN3WI¥3dX3

29



EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: [U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 1 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sapplg Aliquot DPM per Mean
Dog # Description volume (mL) alicquot DPM/mL
1 Blood (5 min) 0.30 1281 4286
0.30 1283
0.30 1293
2 Blood (5 min) 0.30 1479 4810
0.30 1395
0.30 1455
3 Blood (5 min) 0.30 1151 3742
0.30 1106
0.30 1111
4 Blood (5 min) 0.30 1467 4813
0.30 1488
0.30 1377
5 Blood (5 min) 0.30 1149 3849
0.30 1181
0.30 1134
6 Blood (5 min) 0.30 1324 4277
0.30 1302
0.30 1223
7 Blood (5 min) 0.30 15254 50613
0.30 14658
0.30 15640
8 Blood (5 min) 0.30 13289 45251
0.30 12949
0.30 14488
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: (U-14C-Phenyl)l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 1 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sa@plg Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1 Blood (15 min) 0.30 1405 4694
0.30 1334
0.30 1486
2 Blood (15 min) 0.30 1488 5011
0.30 1504
0.30 1518
3 Blood (15 min) 0.30 1230 4009
0.30 1205
0.30 1173
4 Blood (15 min) 0.30 1429 4754
0.30 1394
0.30 1456
5 Blood (15 min) 0.30 1251 4064
0.30 1198
0.30 1209
6 Blood (15 min) 0.30 1286 4152
0.30 1209
0.30 1242
7 Blood (15 min) 0.30 13774 47292
0.30 14099
0.30 14690
8 Blood (15 min) 0.30 13794 47231
0.30 14563
0.30 14151
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EXPERIMENT NAME: Dermal absorption of l4C-hydroquinone

TEST COMPOUND: [{U-14C-Phenyl}]1l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 1 mg/kg ' yeroxy

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sample Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1 Blood (30 min) 0.30 1407 4676
0.30 1388
0.30 1413
2 Blood (30 min) 0.30 1542 5189
0.30 1511
0.30 1617
3 Blood (30 min) 0.30 1144 3782
0.30 1117
0.30 1143
4 Blood (30 min) 0.30 1399 4779
0.30 1453
0.30 1449
5 Blood (30 min) 0.30 1220 4036
0.30 1231
0.30 1181
6 Blood (30 min) 0.30 1214 3981
0.30 1099
0.30 1270
7 Blood (30 min) 0.30 14413 48713
0.30 14157
0.30 15272
8 Blood (30 min) 0.30 13117 44406
0.30 12986
0.30 13862
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: [U-14C-Phenyl]1l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 1 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sample Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1 Blood (60 min) 0.30 1160 3842
0.30 1141
0.30 1157
2 Blood (60 min) 0.30 1296 4451
0.30 1410
0.30 1300
3 Blood (60 min) 0.30 955 3169
0.30 948
0.30 949
4 Blood (60 min) 0.30 1224 3972
0.30 1158
0.30 1193
5 Blood (60 min) 0.30 1045 3403
0.30 990
0.30 1028
6 Blood (60 min) 0.30 917 3232
0.30 973
0.30 1019
7 Blood (60 min) 0.30 13132 42062
0.30 11710
0.30 13014
8 Blood (60 min) 0.30 11566 38011
0.30 11530
0.30 11114
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: (U-14C-Phenyl]1l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 1 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: IN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sapplg Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1l Blood (90 min) 0.30 1023 3400
0.30 1032
0.30 1005
2 Blood (90 min) 0.30 1101 3802
0.30 1186
0.30 1135
3 Blood (90 min) 0.30 826 2723
0.30 766
0.30 859
4 Blood (90 min) 0.30 1001 3262
0.30 962
0.30 973
5 Blood (90 min) 0.30 872 2859
0.30 846
0.30 855
6 Blood (90 min) 0.30 753 2912
0.30 *492
0.30 994
7 Blood (90 min) 0.30 12002 39021
0.30 12121
0.30 10996
8 Blood (90 min) 0.30 9283 30807
0.30 9052
0.30 9391

* vial leakage-value not incorporated
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: [U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 1 mg/kg YaI Yerew

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sample Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1l Blood (2 hours) 0.30 880 2972
0.30 843
0.30 952
2 Blood (2 hours) 0.30 919 3404
0.30 1136
0.30 1009
3 Blood (2 hours) 0.30 700 2318
0.30 675
0.30 711
4 Blood (2 hours) 0.30 832 2797
0.30 838
0.30 847
5 Blood (2 hours) 0.30 739 2177
0.30 719
0.30 501
6 Blood (2 hours) 0.30 687 2097
0.30 595
0.30 605
7 Blood (2 hours) 0.30 10562 34432
0.30 9663
0.30 10764
8 Blood (2 hours) 0.30 8017 26608
0.30 7985
0.30 7945
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EXPERIMENT NAME: Dermal absorption of l14C-hydroquinone

TEST COMPOUND: [U-14C-Phenyl]1l, 4~-dihydroxybenzene
NOMINAL CONCENTRATION: 1 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sample Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1l Blood (3 hours) 0.30 754 2528
0.30 756
0.30 765
2 Blood (3 hours) 0.30 890 2921
0.30 834
0.30 905
3 Blood (3 hours) 0.30 515 1731
0.30 533
0.30 510
4 Blood (3 hours) 0.30 669 2150
0.30 630
0.30 636
5 Blood (3 hours) 0.30 571 1890
0.30 548
0.30 582
6 Blood (3 hours) 0.30 472 1548
0.30 449
0.30 472
7 Blood (3 hours) 0.30 7325 27998
0.30 8829
0.30 9044
8 Blood (3 hours) 0.30 6703 22789
0.30 6791
0.30 7016
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EXPERIMENT NAME: Dermal absorption of l14C-hydroquinone

TEST COMPOUND: [U~-14C-Phenyl]l,4-dihydroxybenzene
NOMINAL CONCENTRATION: 1 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sample Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1l Blood (4 hours) 0.30 631 2138
0.30 648
0.30 645
2 Blood (4 hours) 0.30 740 2540
0.30 767
0.30 779
3 Blood (4 hours) 0.30 399 1327
0.30 409
0.30 386
4 Blood (4 hours) 0.30 509 1713
0.30 518
0.30 515
5 Blood (4 hours) 0.30 422 1374
0.30 409
0.30 406
6 Blood (4 hours) 0.30 337 1107
0.30 336
0.30 323
7 Blood (4 hours) 0.30 7405 24607
0.30 7475
0.30 7266
8 Blood (4 hours) 0.30 5304 17807
0.30 5360
0.30 5362
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone
TEST COMPOUND: [U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 1l mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sample Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1 Blood (5 hours) 0.30 555 1816
0.30 544
0.30 535
2 Blood (5 hours) 0.30 660 2191
0.30 606
0.30 706
3 Blood (5 hours) 0.30 351 1144
0.30 343
0.30 336
4 Blood (5 hours) 0.30 430 1387
0.30 434
0.30 384
5 Blood (5 hours) 0.30 356 1137
0.30 333
0.30 334
6 Blood (5 hours) 0.30 278 891
0.30 268
0.30 256
7 Blood (5 hours) 0.30 6933 23219
0.30 6833
0.30 7131
8 Blood (5 hours) 0.30 4393 15224
0.30 4820
0.30 4489
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone
TEST COMPOUND: [(U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 1 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: IN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sample Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1l Blood (6 hours) 0.30 477 1562
0.30 460
0.30 *842
2 Blood (6 hours) 0.30 557 1756
0.30 530
0.30 493
3 Blood (6 hours) 0.30 287 951
0.30 289
0.30 280
4 Blood (6 hours) 0.30 335 1251
0.30 397
0.30 394
5 Blood (6 hours) 0.30 282 939
0.30 279
0.30 284
6 Blood (6 hours) 0.30 203 683
0.30 211
0.30 201
7 Blood (6 hours) 0.30 6225 20718
0.30 5340
0.30 7081
8 Blood (6 hours) 0.30 3763 12387
0.30 3685
0.30 3700

* value not incorporated - contamination suspected
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone
TEST COMPOUND: [(U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 1 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Samplg Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1l Blood (7 hours) 0.30 424 1413
0.30 413
0.30 435
2 Blood (7 hours) 0.30 542 1801
0.30 520
0.30 559
3 Blood (7 hours) 0.30 275 898
0.30 270
0.30 263
4 Blood (7 hours) 0.30 314 1130
0.30 360
0.30 343
5 Blood (7 hours) 0.30 241 800
0.30 236
0.30 243
7 Blood (7 hours) 0.30 5665 18906
0.30 5588
0.30 5762
8 Blood (7 hours) 0.30 3414 11556
0.30 3453
0.30 3533
6% Blood (7 hours) 0.439 123 527
0.421 104
0.421 105
0.424 118

* 4.842g of clotted blood digested to give 9.684g of solution
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone
TEST COMPOUND: [U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 1 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: IN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sa@ple Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1 Blood (8 hours) 0.30 414 1424
0.30 438
0.30 430
2 Blood (8 hours) 0.30 473 1603
0.30 499
0.30 471
3 Blood (8 hours) 0.30 249 804
0.30 241
0.30 234
4 Blood (8 hours) 0.30 305 1054
0.30 325
0.30 319
5 Blood (8 hours) 0.30 199 690
0.30 218
0.30 204
6 Blood (8 hours) 0.30 150 458
0.30 130
0.30 132
7 Blood (8 hours) 0.30 5171 17033
0.30 5142
0.30 5017
8 Blood (8 hours) 0.30 2956 9984
0.30 2981
0.30 3049
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone
TEST COMPOUND: {U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 1 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sample Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1 Blood (12 hours) ND ND ND
2 Blood (12 hours) ND ND ND
3 Blood (12 hours) 0.30 165 574
0.30 194
0.30 158
4 Blood (12 hours) 0.30 330 1114
0.30 326
0.30 347
5 Blood (12 hours) 0.30 157 508
0.30 153
0.30 147
6 Blood (12 hours) 0.30 92 304
0.30 91
0.30 91
7 Blood (12 hours) ND ND ND
8 Blood (12 hours) ND ND ND

ND - not determined
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: [U-14C-Phenyl])l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 1 mg/kg
ROUTE OF ADMINISTRATION: Intravenous

SOURCE: IN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sample Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1 Blood (24 hours) ND ND ND
2 Blood (24 hours) ND ND ND
3 Blood (24 hours) 0.30 48 160
0.30 49
0.30 47
4 Blood (24 hours) 0.30 66 212
0.30 62
0.30 63
6 Blood (24 hours) 0.30 46 147
0.30 40
0.30 46
7 Blood (24 hours) 0.30 1480 4953
0.30 1427
0.30 1551
8 Blood (24 hours) 0.30 673 2149
0.30 641
0.30 620
5% Blood (24 hours) 0.412 44 214
0.412 40
0.414 49
0.413 45
0.416 43

* 3.828g of clotted blood digested to give 7.667g of solution
ND - not determined
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: {U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 1 mg/kg
ROUTE OF ADMINISTRATION: Intravenous
SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sample Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1l Blood (48 hours) ND ND ND
2 Blood (48 hours) ND ND ND
3 Blood (48 hours) ND ND ND
4 Blood (48 hours) ND ND ND
5 Blood (48 hours) 0.30 20 60
0.30 leé
0.30 18
6 Blood (48 hours) 0.30 21 62
0.30 17
0.30 18
7 Blood (48 hours) ND ND ND
8 Blood (48 hours) ND ND ND

ND - not determined
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: [U-14C-Phenyl]1,4-dihydroxybenzene
NOMINAL CONCENTRATION: 1 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sa@plg Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1l Blood (72 hours) ND ND ND
2 Blood (72 hours) ND ND ND
3 Blood (72 hours) ND ND ND
4 Blood (72 hours) ND ND ND
5 Blood (72 hours) 0.30 10 34
0.30 11
0.30 10
6 Blood (72 hours) 0.30 5 19
0.30 5
0.30 7
7 Blood (72 hours) ND ND ND
8 Blood (72 hours) ND ND ND

ND - not determined
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EXPERIMENT NAME: Dermal absorption of l4C-hydroquinone

T AT, oD [U-14C-Phenyl]1,4-dihydroxybenze
NOMINAL CONCENTRATION: 1 mg/kg ’ 4 Y ne

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: IN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sagplg Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1 Blood (96 hours) ND ND ND
2 Blood (96 hours) ND ND ND
3 Blood (96 hours) ND ND ND
4 Blood (96 hours) ND ND ND
5 Blood (96 hours) 0.30 6 21
0.30 4
0.30 9
6 Blood (96 hours) 0.30 1l 9
0.30 2
0.30 5
7 Blood (96 hours) ND ND ND
8 Blood (96 hours) ND ND ND

ND - not determined
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: [(U-14C-Phenyl)1l,4-dihydro benzene
NOMINAL DOSE LEVEL: 1 mg/kg ' yoroxy

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: LN-450,452,466 and File

SUMMARY OF: Organ/Tissue Radioactivity at 24 hours

Average Radioactivity (per Organ/Tissue)

Sample Dog #7 Dog #8 Average
Brain ucCi 0.028 0.024 0.026
% of Dose 0.028 0.024 0.026
Heart ucCi 0.079 0.029 0.054
% of Dose 0.078 0.029 0.053
Intestines ucCi 0.000 0.000 0.000
% of Dose 0.000 0.000 0.000
Kidney uci 0.107 0.072 0.089
% of Dose 0.106 0.071 0.089
Liver ucCi 0.592 0.564 0.578
% of Dose 0.589 0.561 0.575
Lungs ucCi 0.226 0.160 0.193
% of Dose 0.225 0.159 0.192
Pancreas uci 0.000 0.000 0.000
% of Dose 0.000 0.000 0.000
Skin* ucCi 7.488 13.371 10.429
% of Dose 7.446 13.295 10.370
Spleen uci 0.165 0.061 0.113
% of Dose 0.165 0.061 0.113
Stomach ucCi 0.077 0.074 0.076
% of Dose 0.077 0.074 0.075
Testes ucCi 0.020 0.011 0.015
% of Dose 0.020 0.010 0.015

* surface area calculated using the following formulaf
area (sqg.cm) = 11.6 x weight~2/3 (g) , see Calculations
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EXPERIMENT: Dermal absorption of 1l4C-hydroquinone

TEST COMPOUND: [U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 10 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: IN-450,452,466 and File

SUMMARY OF: Analyses of radioactive solutions

ASSAY: Dog #1 (# 447064)

Vol of dose DPM per uCi/mL

Sample counted (mL) aliquot dose
1l 0.002 *33606

2 " 35869 8.079

3 " 38734 8.724

4 " 35824 8.068

5 " 38057 8.571

6 " 39430 8.881

7 " 36941 8.320

mean 37476 8.441

ASSAY: Dog #2 (# 456829) and Dog #3 (# 454923)

Vol of dos DPM per uCi/mL
Sample counted (m aliquot dose
1l 0.002 33808 7.614

2 " 33217 7.481

3 " 33499 7.545

4 " 33941 7.644

5 " 33116 7.459

6 " 33455 7.535

7 " 33435 7.530
mean 33496 7.544
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EXPERIMENT NAME:
TEST COMPOUND:

NOMINAL DOSE LEVEL:

ROUTE OF ADMINISTRATION:

Dermal absorption of l4C-hydroquinone
(U-14C-Phenyl]l,4-dihydroxybenzene

10 mg/kg

Intravenous

SOURCE: LN-450,452,466 and File
SUMMARY OF: Urinary Radiocactivity
Collection
Period 1l 2 3 Mean SD
0-4hr uci 10.87 l6.71 11.94
% of dose 32.21 55.36 39.55 42.37 9.66
4-8hr uci 3.29 2.77 3.51
% of dose 9.73 9.17 11.63 10.18 1.05
8=12hr uci 0.88 ND ND
% of dose 2.62 ND ND
8-24hr uci ND 1.74 2.43
% of dose ND 5.77 8.05 6.91 3.39
12-24hr uci 2.00 ND ND
% of dose 5.91 ND ND
24-48hr uci 1.23 0.79 1l.25
% of dose 3.66 2.63 4.13 3.47 0.63
48-72 hr ucCi 0.33 0.50 0.32
§£ of dose 0.98 1.66 1.05 1.23 0.30
72=-96hr ucCi 0.24 0.19 0.16
% of dose 0.70 0.62 0.52 0.61 0.07
96-120hr uci 0.12 0.10 0.10
£ of dose 0.35 0.34 0.33 0.34 0.01
Total uci 18.96 22.80 19.69 20.49 l.66
0-120 hr% of dose 56.16 75.54 65.26 65.66 7.92

ND - not determined
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EXPERIMENT NAME:
TEST COMPOUND:

NOMINAL CONCENTRATION:
ROUTE OF ADMINISTRATION:

SOURCE:

SAMPLING TYPE:

Dermal absorption of 14C-hydroquinone
[U-14C-Phenyl]l,4-dihydroxybenzene

10 mg/kg

Intravenous
LN-450,452,466 and File
Urinary radioactivity

Sample Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM

1 urine (0-4hr) 64.0 1.00 381381 24140688
1.00 377255
1.00 373187
1.00 376970

2 urine (0-4hr) 45.1 0.10 83655 37091931
0.10 80215
0.10 81688
0.10 83417

3 urine (0-4hr) 45.1 0.10 58409 26498505
0.10 58907
0.10 60062
0.10 57642

1 urine (4-8hr) 489.0 1.00 15176 7295636
1.00 14968
1.00 15052
1.00 14482

2 urine (4-8hr) 244.2 1.00 25501 6143095
1.00 25263
1.00 24704

3 urine (4-8hr) 222.2 1.00 34858 7794998
1.00 35917
1.00 34577
1.00 34972
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EXPERIMENT NAME:

TEST COMPOUND:

NOMINAL CONCENTRATION:

ROUTE OF ADMINISTRATION:

SOURCE:
SAMPLING TYPE:

Dermal absorption of 14C~hydroquinone
[U~14C-Phenyl]1,4~dihydroxybenzene

10 mg/kg

Intravenous
LN-450,452,466 and File
Urinary radioactivity

Sample Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1 urine (8-12hr) 480.0 1.00 4031 1963560
1.00 4046
1.00 4202
1.00 4084
2 urine (8-12hr) ND ND ND ND
3 urine (8-12hr) ND ND ND ND
1l urine (12-24hr) 690.0 1.00 6447 4430490
1.00 6293
1.00 6491
1.00 6453
2 urine (12-24hr) ND ND ND ND
3 urine (12-24hr) ND ND ND ND
1 urine (8-24hr) ND ND ND ND
2 urine (8-24hr) 674.0 1.00 5747 3865390
1.00 5744
1.00 5740
1.00 5709
3 urine (8-24hr) 559.0 1.00 9749 5392114
1.00 9579
1.00 9567
1.00 9689

ND - not determined
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EXPERIMENT NAME:

TEST COMPOUND:

NOMINAL CONCENTRATION:
ROUTE OF ADMINISTRATION:
SOURCE:

SAMPLING TYPE:

Dermal absorption of 14C-hydrogquinone
[U-14C-Phenyl]1l,4-dihydroxybenzene

10 mg/kg

Intravenous
LN-450,452,466 and File
Urinary radiocactivity

Sample Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1 urine (24-48hr) 820.0 1.00 3324 2740235
1.00 3333
1.00 3351
l1.00 3359
2 urine (24-48hr) 310.0 1.00 5706 1758785
1.00 5727
1.00 5516
l1.00 5745
3 urine (24-48hr) 550.0 1.00 5187 2769250
1.00 4981
1.00 5049
1.00 4923
1 urine (48-72hr) 840.0 1.00 885 736050
1.00 884
1.00 869
1.00 867
2 urine (48-72hr) 470 1.00 2351 1109553
1.00 2375
1.00 2334
1.00 2383
3 urine (48-72hr) 325.0 1.00 2061 700213
1.00 2166
l1.00 2258
1.00 2133

ND - not determined
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EXPERIMENT NAME:

TEST COMPOUND:

NOMINAL DOSE LEVEL:
ROUTE OF ADMINISTRATION:
SOURCE:

SAMPLING TYPE:

Dermal absorption of 14C-hydroquinone
[U-14C-Phenyl]l, 4-dihydroxybenzene

10 mg/kg

Intravenous
IN-450,452,466 and File
Urinary radioactivity

Sample Sample Aligquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1 urine (72-96hr) 470.0 1.00 1122 522405
1.00 1126
1.00 1103
1.00 1095
2 urine (72-96hr) 607.0 1.00 689 416250
1.00 693
1.00 708
1.00 653
3 urine (72-96hr) 675.0 1.00 507 346950
1.00 522
1.00 514
1.00 513
1l urine (96-120hr) 312.0 1.00 839 264576
1.00 854
1.00 863
1.00 836
2 urine (96-120hr) 450.0 1.00 516 229838
1.00 501
1.00 520
1.00 506
3 urine (96-120hr) 295.0 1.00 735 220070
1.00 765
1.00 720
1.00 764
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: [U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 10 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: ILN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sagplg Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1 Blood (5 min) 0.30 2881 8874
0.30 2409
0.30 2697
2 Blood (5 min) 0.30 2173 7237
0.30 2142
0.30 2198
3 Blood (5 min) 0.30 2100 7317
0.30 *1246
0.30 2290
1 Blood (15 min) 0.30 2721 9032
0.30 2755
0.30 2653
2 Blood (15 min) 0.30 2143 6942
0.30 2062
0.30 2043
3 Blood (15 min) 0.30 2229 7602
0.30 2312
0.30 2301

* vial leakage - not included in calculations
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: [U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 10 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sample Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1 Blood (30 min) 0.30 2782 9397
0.30 2828
0.30 2847
2 Blood (30 min) 0.30 2043 6863
0.30 1916
0.30 2218
3 Blood (30 min) 0.30 2521 8038
0.30 2397
0.30 2316
1 Blood (60 min) 0.30 2918 9696
0.30 2800
0.30 3008
2 Blood (60 min) 0.30 1920 6300
0.30 1930
0.30 1820
3 Blood (60 min) 0.30 2260 7396
0.30 2291
0.30 2105
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EXPERIMENT NAME: Dermal absorption of 14C-hydrogquinone

TEST COMPOUND: (U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 10 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sample Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1 Blood (90 min) 0.30 2397 8173
0.30 2466
0.30 2493
2 Blood (90 min) 0.30 1581 5122
0.30 1468
0.30 1561
3 Blood (90 min) 0.30 . 1847 6361
0.30 2048
0.30 1830
1l Blood (2 hours) 0.30 2071 7046
0.30 2106
0.30 2164
2 Blood (2 hours) 0.30 1281 4349
0.30 1325
0.30 1308
3 Blood (2 hours) 0.30 1665 5592
0.30 1677
0.30 1691
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: {U-14C-Phenyl]l,4-dihydroxybenzene
NOMINAL CONCENTRATION: 10 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Saqplg Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
l Blood (3 hours) 0.30 1716 5712
0.30 1670
0.30 1755
2 Blood (3 hours) 0.30 911 3192
0.30 952
0.30 1010
3 Blood (3 hours) 0.30 1361 4506
0.30 1389
0.30 1305
1 Blood (4 hours) 0.30 1374 4574
0.30 1231
0.30 1512
2 Blood (4 hours) 0.30 896 2900
0.30 862
0.30 852
3 Blood (4 hours) 0.30 1173 3939
0.30 1180
0.30 1192
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: [U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 10 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sa@plg Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1 Blood (5 hours) 0.30 1279 4091
0.30 1234
0.30 1169
2 Blood (5 hours) 0.30 751 2532
0.30 742
0.30 786
3 Blood (5 hours) 0.30 1074 3481
0.30 1011
0.30 1048
1 Blood (6 hours) 0.30 1165 3806
0.30 1086
0.30 1174
2 Blood (6 hours) 0.30 677 2151
0.30 601
0.30 658
3 Blood (6 hours) 0.30 1014 3183
0.30 918
0.30 933
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: (U-14C-Phenyl)1l,4-dihydroxybenzene
NOMINAL CONCENTRATION: 10 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sa@plg Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1 Blood (7 hours) 0.30 957 3238
0.30 897
0.30 1060
2 Blood (7 hours) 0.30 579 1776
0.30 465
0.30 554
3 Blood (7 hours) 0.30 873 2834
0.30 841
0.30 837
1 Blood (8 hours) 0.30 819 2818
0.30 810
0.30 907
2 Blood (8 hours) 0.30 539 1699
0.30 491
0.30 499
3 Blood (8 hours) 0.30 830 2646
0.30 798
0.30 753
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: [U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 10 mg/kg

ROUTE OF ADMINISTRATION: Intravenous

SOURCE: ILN-450,452,466 and File
SAMPLING TYPE: Analyses of whole blood (combusted)
Sample Aliquot DPM per Mean
Dog # Description volume (mL) aliquot DPM/mL
1 Blood (12 hours) 0.30 719 2392
0.30 715
0.30 719
2 Blood (12 hours) ND ND ND
3 Blood (12 hours) ND ND ND
2 Blood (24 hours) 0.30 196 619
0.30 182
0.30 179
3 Blood (24 hours) 0.30 266 878
0.30 259
0.30 265
1* Blood (24 hours) 0.330 134 397
0.324 134
0.324 120
1l Blood (48 hours) 0.30 77 257
0.30 64
0.30 90
2 Blood (48 hours) 0.30 87 286
0.30 84
0.30 86
3 Blood (48 hours) 0.30 95 303
0.30 93
0.30 85

ND - not determined ) . .
* 5,924g of clotted blood digested to give 11.848g of solution
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EXPERIMENT: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: (U-14C-Phenyl]l,4-dihydroxybenzene
NOMINAL CONCENTRATION: 4.5 g/L
ROUTE OF ADMINISTRATION: Dermal
SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Urinary radioactivity
SUMMARY OF: Analyses of radioactive solutions
Samp}e ) Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1 urine (0-4 hr) 29.7 1.000 5 149
1.000 5
1.000 7
1.000 3
2 urine (0-4 hr) 66.0 1.000 26 1749
1.000 29
1.000 27
1.000 24
3 urine (0-4 hr) 110.0 1.000 4 413
1.000 1
1.000 4
1.000 6
4 urine (0-4 hr) 28.6 1.000 30 872
1.000 31
1.000 32
1.000 29
5 urine (0-4 hr) 116.6 1.000 9 1166
1.000 10
1.000 10
1.000 11
6 urine (0-4 hr) 200.2 1.000 0 551
1.000 11
1.000 0
1.000 0
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EXPERIMENT: Dermal absorption of 14C-hydroquinone

TEST COMPOUND: (U-14C-Phenyl]l, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 4.5 g/L
ROUTE OF ADMINISTRATION: Dermal
SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Urinary radioactivity
SUMMARY OF: Analyses of radioactive solutions
Samp}e ) Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1 urine (4-8 hr) 156.2 1.000 1 39
1.000 0
1.000 0
1.000 0
2 urine (4-8 hr) 99.0 1.000 26 2648
1.000 28
1.000 26
1.000 27
3 urine (4-8 hr) 352.0 1.000 7 1848
1.000 4
1.000 4
1.000 6
4 urine (4-8 hr) 52.8 1.000 23 1201
1.000 23
1.000 25
1.000 20
5 urine (4-8 hr) 246.4 1.000 10 2094
1.000 1l
1.000 21
1.000 2
6 urine (4-8 hr) 220.0 1.000 8 440
1.000 0
1.000 0
1.000 0
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EXPERIMENT:
TEST COMPOUND:
NOMINAL CONCENTRATION:

ROUTE OF ADMINISTRATION:

SOURCE:

SAMPLING TYPE:

Dermal absorption of 14C-hydroquinone

[U-14C-Phenyl]l,4-dihydroxybenzene

4.5 g/L
Dermal

LN-450,452,466 and File

Urinary radioactivity

SUMMARY OF: Analyses of radioactive solutions
Samp%e ) Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1 urine (8-24 hr) 560.0 1.000 7 4340
1.000 7 ;
1.000 8
1.000 9
2 urine (8-24 hr) 340.0 1.000 236 83215
1.000 240
1.000 254
1.000 249
3 urine (8-24 hr) 700.0 1.000 10 7000
1.000 11
1.000 11
1.000 8
4 urine (8-24 hr) 720.0 1.000 42 30060
1.000 43
1.000 41
1.000 41
5 urine (8-24 hr) 700.0 1.000 3 6300
1.000 12
1.000 12
1.000 9
6 urine (8-24 hr) 566.0 1.000 6 2547
1.000 6
1.000 0
1.000 6
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EXPERIMENT:

TEST COMPOUND:

NOMINAL CONCENTRATION:
ROUTE OF ADMINISTRATION:
SOURCE:

SAMPLING TYPE:

Dermal absorption of 14C-hydroquinone
(U-14C-Phenyl]l,4-dihydroxybenzene
4.5 g/L

Dermal

IN-450,452,466 and File

Urinary radioactivity

SUMMARY OF: Analyses of radioactive solutions
Sample Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
1 urine (24-48 hr) 940.0 1.000 14 12455
1.000 16 ¢
1.000 13
1.000 10
2 urine (24-48 hr) 1096.0 1.000 131 147138
1.000 137
1.000 135
1.000 134
3 urine (24-48 hr) 190.0 1.000 33 6223
1.000 32
1.000 34
1.000 32
4 urine (24-48 hr) 405.0 1.000 53 21060
1.000 52
1.000 50
1.000 53
5 urine (24-48 hr) 460.0 1.000 29 15065
1.000 34
1.000 39
1.000 29
6 urine (24-48 hr) 700.0 1.000 23 13650
1.000 18
1.000 17
1.000 20
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EXPERIMENT:

TEST COMPOUND:

NOMINAL CONCENTRATION:
ROUTE OF ADMINISTRATION:
SOURCE:

SAMPLING TYPE:

Dermal absorption of 14C-hydroquinone
{U-14C-Phenyl]1l,4-dihydroxybenzene
4.5 g/L

Dermal

LN-450,452,466 and File

Urinary radioactivity

SUMMARY OF: Analyses of radioactive solutions
Sample Sample Aliquot DPM per Mean total
Dog # Description size(mL) size(mL) aliquot DPM
5 urine (48-72 hr) 655.0 1.000 10 7369
1.000 10
1.000 19
1.000 6
6 urine (48-72 hr) 650.0 1.000 7 4225
1.000 4
1.000 11
1.000 4
5 urine (72-96 hr) 700.0 1.000 6 7350
1.000 15
1.000 18
1.000 3
6 urine (72-96 hr) 265.0 1.000 2 2518
1.000 20
1.000 9
1.000 7
5 urine (96-120 hr) 500.0 1.000 17 5750
1.000 10
1.000 8
1.000 11
6 urine (96-120 hr) 1076.0 1.000 2 2959
1.000 7
1.000 2
1.000 o]
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EXPERIMENT:

TEST COMPOUND:
NOMINAL CONCENTRATION:
ROUTE OF ADMINISTRATION:

SOURCE:

SAMPLING TYPE:

Dermal absorption of 14C-hydroquinone
[U-14C-Phenyl]1l,4-dihydroxybenzene

4.5 g/L
Dermal

IN-450,452,466 and File

Blood radioactivity

Sample Aliquot DPM per
Dog # Description volume (mL) aliquot Mean DPM/mL

1 Blood (5 min) 0.30 3 7
0.30 3
0.30 0

2 Blood (5 min) 0.30 0 0
0.30 0
0.30 0

3 Blood (5 min) 0.30 13 18
0.30 2
0.30 1

4 Blood (5 min) 0.30 0 0
0.30 0
0.30 0

1 Blood (15 min) 0.30 0 0
0.30 0
0.30 0

2 Blood (15 min) 0.30 0 0
0.30 0
0.30 0

3 Blood (15 min) 0.30 0 19
0.30 10
0.30 7

4 Blood (15 min) 0.30 0 0
0.30 0
0.30 0
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EXPERIMENT:

TEST COMPOUND:

NOMINAL CONCENTRATION:

ROUTE OF ADMINISTRATION:

SOURCE:

SAMPLING TYPE:

Dog #

Sample
Description

Dermal absorption of 1l4C-hydroquinone
[U-14C-Phenyl]l,4-dihydroxybenzene

4.5 g/L
Dermal

LN-450,452,466 and File

Blood radioactivity

Aliquot

volume (mL)

DPM per
aliquot

Mean DPM/mL

1l

Blood (30 min)

Blood

Blood

Blood

(30

(30

(30

min)

min)

min)

0.30
0.30
0. 30

0.30
0.30
0.30

0.30
0.30
0.30

0.30
0.30
0.30

0
0
0
0
0
0
10

10
9

0

32

Blood

Blood

Blood

Blood

(60

(60

(60

(60

min)

min)

min)

min)

0.30
0.30
0.30

0.30
0.30
0.30

0.30
0.30
0.30

0.30
0.30
0.30

(oo N/ [e NN [e NN

oo m

[e NN

21
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EXPERIMENT:

TEST COMPOUND:
NOMINAL CONCENTRATION: 4.5 g/L
ROUTE OF ADMINISTRATION: Dermal

LN-450,452,466 and File

SOURCE:

SAMPLING TYPE:

Dog #

Sample
Description

Dermal absorption of 14C-hydroquinone
[(U-14C-Phenyl]1l,4-dihydroxybenzene

Blood radioactivity

Aliquot
volume (mL)

DPM per
aliquot

Mean DPM/mL

Blood

Blood

Blood

Blood

(90 min)

(90 min)

(90 min)

(90 min)

0.30
0.30
0.30

0.30
0.30
0.30

0.30
0.30
0.30

0.30
0.30
0.30

oONOoO H oWl

oNN

[e o N

7,

19

10

Blood

Blood

Blood

Blood

(2 hr)

(2 hr)

(2 hr)

(2 hr)

0.30
0.30
0.30

0.30
0.30
0.30

0.30
0.30
0.30

0.30
0.30
0.30

WAdN oowm (oo e

(oo Ne]

13
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EXPERIMENT:
TEST COMPOUND:

NOMINAL CONCENTRATION:
ROUTE OF ADMINISTRATION:

SOURCE:
SAMPLING TYPE:

Sample
Dog # Description

Dermal absorption of 14C-hydroquinone
(U-14C-Phenyl]1,4~-dihydroxybenzene

4.5 g/L
Dermal

IN-450,452,466 and File

Blood radioactivity

Aliquot

volume (mL)

DPM per
aliquot

Mean DPM/mL

1 Blood (3 hr)

2 Blood

3 Blood

4 Blood

(3

(3

(3

hr)

hr)

hr)

0.30
0.30
0.30

0.30
0.30
0.30

0.30
0.30
0.30

0.30
0.30
0.30

(o NoNe o oo e eoNeo

0

26

1l Blood

2 Blood

3 Blood

4 Blood

(4

(4

(4

hr)

hr)

hr)

hr)

0.30
0.30
0.30

0.30
0.30
0.30

0.30
0.30
0.30

0.30
0.30
0.30

MO O, (e NoNe

00O (Sl S s )

14
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EXPERIMENT:

Dermal absorption of 14C-h

ydroquinone

TEST COMPOUND: (U-14C-Phenyl]1, 4-dihydroxybenzene
NOMINAL CONCENTRATION: 4.5 g/L
ROUTE OF ADMINISTRATION: Dermal
SOURCE: ILN-450,452,466 and File
SAMPLING TYPE: Blood radioactivity
Sample Aliquot DPM per
Dog # Description volume (mL) aliquot Mean DPM/mL
1l Blood (5 hr) 0.30 0] 0]
0.30 0
0.30 0
2 Blood (5 hr) 0.30 6 7
0.30 0
0.30 o
3 Blood (5 hr) 0.30 11 12
0.30 0
0.30 0
4 Blood (5 hr) 0.30 0 0
0.30 0
0.30 0
1l Blood (6 hr) 0.30 0] 0
0.30 0
0.30 o
2 Blood (6 hr) 0.30 0] 7
0.30 3
0.30 3
3 Blood (6 hr) 0.30 12 28
0.30 7
0.30 6
4 Blood (6 hr) 0.30 0 0
0.30 0
0.30 0
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EXPERIMENT:

TEST COMPOUND:
NOMINAL CONCENTRATION:
ROUTE OF ADMINISTRATION:

SOURCE:

SAMPLING TYPE:

Dog #

Sample
Description

Dermal absorption of 1l4C-hydroquinone
(U-14C-Phenyl]1, 4-dihydroxybenzene

4.5 g/L
Dermal

LN-450,452,466 and File

Blood radioactivity

Aliquot

volume (mL)

DPM per
aliquot

Mean DPM/mL

1l

Blood (7 hr)

Blood

Blood

Blood

(7

(7

(7

hr)

hr)

hr)

0.30
0.30
0.30

0.30
0.30
0.30

0.30
0.30
0.30

0.30
0.30
0.30

(e o Ne)

[0 | oOow

0

16

Blood

Blood

Blood

Blood

(@

(8

(8

hr)

hr)

hr)

hr)

0.30
0.30
0.30

0.30
0030
0.30

0.30
0.30
0.30

0.30
0.30
0.30

WO = Wwo (e NoNe) [o NoRNe)

[o e Nel

16
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EXPERIMENT:

TEST COMPOUND:

NOMINAL CONCENTRATION:

ROUTE OF ADMINISTRATION:

SOURCE:

SAMPLING TYPE:

Dog #

Sample

Description

Dermal absorption of 1l4C-hydrogquinone
{U-~14C-Phenyl]l,4-dihydroxybenzene

4.5 g/L
Dermal

LN-450,452,466 and File

Blood radioactivity

Aliquot

volume (mL)

DPM per
aliquot

Mean DPM/mL

1

Blood (24 hr)

Blood

Blood

Blood

(24

(24

(24

hr)

hr)

hr)

0.30
0.30
0.30

0.30
0.30
0.30

0.30
0.30
0.30

0.30
0.30
0.30

0]
3
2

> O

(oo Ne] O W

6

16

34

Blood

Blood

Blood

Blood

(a8

(48

(48

(48

hr)

hr)

hr)

hr)

0.30
0.30
0.30

0.30
0.30
0.30

0.30
0.30
0.30

0.30
0.30
0.30

NnhOVN NSNoOw (oo No)

00O

17

19
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EXPERIMENT NAME:

TEST COMPOUND:

NOMINAL DOSE LEVEL:
ROUTE OF ADMINISTRATION:

Dermal absorption of 14C-hydroquinone
[(U-14C-Phenyl]l,4-dihydroxybenzene

50 mg/kg

Oral gavage

SOURCE: IN-450,452,466 and File
SUMMARY OF: Urinary radioactivity

Collection

period 1 2 Average

0-4 hr ucCi: 61.054 65.721 63.387

% of dose: 59.96 65.03 62.50

4-8 hr uci: 13.543 10.788 12.166

% of dose: 13.30 10.68 11.99

8-24 hr ucCi: 3.242 4.041 3.642

% of dose: 3.18 4.00 3.59

24-48 hr ucCi: l1.210 0.984 1.097

% of dose: 1.19 0.97 1.08

48-72 hr ucCi: 0.453 0.500 0.477

% of dose: 0.44 0.50 0.47

72=-96 hr uCi: 0.262 0.324 0.293

% of dose: 0.26 0.32 0.29

96-120 hr uCi: 0.182 0.210 0.196

% of dose: 0.18 0.21 0.19

120-144 hr ucCi: 0.150 0.168 0.159

% of dose: 0.15 0.17 0.16

144-168 hr ucCi: 0.093 0.146 0.119

% of dose: 0.09 0.14 0.12
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EXPERIMENT:
TEST COMPOUND:

NOMINAL CONCENTRATION:
ROUTE OF ADMINISTRATION:

SOURCE:
SAMPLING TYPE:

Dermal absorption of 14C-hydroquinone
(U-14C-Phenyl]l,4-dihydroxybenzene

50 mg/kg

Oral gavage
LN-450,452,466 and File
Urinary radioactivity

Sample

Dog #

description

Sample Aliquot

size (mL) vol.

(mL)

DPM per
aliquot

Mean total
DPM

1 Urine

2 Urine

(0-4 hr)

(0-4 hr)

55.0

37.4

l.00

2484688
2469958
2503634
2398956

1945266
1942475
1931697
1984870

1.3554E+08

7

1.4594E+08

1 Urine

2 Urine

(4-8 hr)

(4-8 hr)

374.0

71.5

80687
81440
79776
79643

168433
168719
165926
166850

3.0065E+07

2.3950E+07

1l Urine

2 Urine

(8-24 hr)

(8-24 hr)

401.5

765.0

17924
18034
17640
18108

11707
11718
11703
11782

7.1975E+06

8.9715E+06

1l Urine

2 Urine

(24-48 hr)

(24-48 hr)

885.0

810.0

3019
3064
3054
3000

2620
2698
2728
2743

2.6853E+06

2.1848E+06
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EXPERIMENT:

TEST COMPOUND:

NOMINAL CONCENTRATION:
ROUTE OF ADMINISTRATION:
SOURCE:

SAMPLING TYPE:

Dermal absorption of 1l4C-hydroquinone
{U-14C-Phenyl]l, 4-dihydroxybenzene

50 mg/kg

Oral gavage

LN-450,452,466 and File

Urinary radioactivity

Sample

Dog # description

Sample Aliquot

size (mL) vol.

(mL)

DPM per
aliquot

Mean total
DPM

1 Urine (48-72 hr)

2 Urine (48-72 hr)

370.0

490.0

1.00

2735
2760
2718
2659

2240
2305
2283
2242

1.0057E+06

1.1111E+06

1 Urine (72-96 hr)

2 Urine (72-96 hr)

320.0

395.0

1789
1814
1845
1818

1828
1823
1822
1807

5.8128E+05

7.1890E+05

1 Urine (96-120 hr)

2 Urine (96-120 hr)

330.0

805.0

1.00

1258
1262
1117
1257

573
583
583
576

4.0376E+05

4 .6589E+05

1 Urine (120-144 hr)

2 Urine (120-144 hr)

674.0

566.0

503
495
487
494

658
670
646
655

3.3346E+05

3.7200E+05
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EXPERIMENT: Dermal absorption of 1l4C-hydroquinone

TEST COMPOUND: [(U-14C-Phenyl]l,4-dihydroxybenzene
NOMINAL CONCENTRATION: 50 mg/kg
ROUTE OF ADMINISTRATION: Oral gavage
SOURCE: LN-450,452,466 and File
SAMPLING TYPE: Urinary radioactivity
Sample Sample Aliquot DPM per Mean total
Dog # description size (mL) vol. (mL) aliquot DPM
1 Urine (144-168 hr) 415.0 1.00 511 2.0709E+05
492
494
499
2 Urine (144-168 hr) 650.0 1.00 495 3.2321E+05
499
502
493
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EXPERIMENT:

TEST COMPOUND:

NOMINAL CONCENTRATION:
ROUTE OF ADMINISTRATION:

Dermal absorption of 14C-hydroquinone
[(U-14C-Phenyl]l, 4-dihydroxybenzene

50 mg/kg

Oral gavage

SOURCE: LN-450,452,466 and File
SUMMARY OF: Blood radiocactivity
Collection
period 1 2 Average
30 min uci/mL: 0.00319 0.00794 0.00557
nmol/mL: 171.73 445,92 308.82
$ of dose: 3.54 9.24 6.39
60 min uci/mL: 0.00390 0.00649 0.00519
nmol/mL: 209.41 364.81 287.11
$ of dose 4,32 7.56 5.94
90 min uci/mL: 0.00488 0.00488 0.00488
nmol/mL: 262.30 274.07 268.18
$ of dose 5.41 5.68 5.54
2 hours uci/mL: 0.00682 0.00368 0.00525
nmol/mL: 366.66 206.57 286.62
$ of dose 7.56 4.28 5.92
3 hours uci/mL: 0.00430 0.00229 0.00329
nmol/mL: 231.21 128.58 179.89
$ of dose 4.77 2.66 3.72
4 hours uci/mL: 0.00284 0.00161 0.00222
nmol/mL: 152.57 90.19 121.38
% of dose 3.15 1.87 2.51
5 hours uci/mL: 0.00187 0.00124 0.00155
nmol/mL: 100.55 69.41 84.98
% of dose 2.07 1.44 1.76
6 hours uci/mL: 0.00126 0.00108 0.00117
nmol/mL: 67.66 60.73 64.20
% of dose 1.40 1.26 1.33
7 hours uci/mL: 0.00104 0.00101 0.00103
nmol/mL: 55.87 56.89 56.38
£ of dose: 1.15 1.18 1.17
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EXPERIMENT:

TEST COMPOUND:

NOMINAL CONCENTRATION:
ROUTE OF ADMINISTRATION:

Dermal absorption of 14C-hydroquinone
(U-14C-Phenyl]1, 4-dihydroxybenzene

50 mg/kg

Oral gavage

SOURCE: IN-450,452,466 and File
SUMMARY OF: Blood radioactivity
Collection
period 1 2 Average
8 hours uci/mL: 0.00083 0.00088 0.00085
nmol/mL: 44.54 49.35 46.94
$ of dose: 0.92 1.02 0.97
24 hours uci/mL: 0.00028 0.00050 0.00039
nmol/mL: 14.97 27.99 21.48
% of dose: 0.31 0.58 0.44
48 hours uci/mL: 0.00017 0.00034 0.00026
nmol/nmL: 9.20 19.28 14.24
% of dose: 0.19 0.40 0.29
72 hours uci/mL: 0.00013 0.00029 0.00021
nmol/mL: 7.19 16.30 11.74
% of dose: 0.15 0.34 0.24
96 hours uci/mL: 0.00011 0.00025 0.00018
nmol/mL: 5.98 13.97 9.98
$ of dose: 0.12 0.29 0.21
120 hours uci/mL: 0.00010 0.00023 0.00017
nmol/mL: 5.33 13.08 9.21
$ of dose: 0.11 0.27 0.19
144 hours uci/mL: 0.00009 0.00020 0.00015
nmol/mL: 4.80 11.49 8.14
$ of dose: 0.10 0.24 0.17
168 hours uci/mL: 0.00008 0.00017 0.00013
nmol/mL: 4.41 9.77 7.09
§ of dose: 0.09 0.20 0.15
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EXPERIMENT:

TEST COMPOUND:

NOMINAL CONCENTRATION:
ROUTE OF ADMINISTRATION:
SOURCE:

SAMPLING TYPE:

Dermal absorption of 14C-hydroquinone
[U-14C-Phenyl]l, 4-dihydroxybenzene

50 mg/kg

Oral gavage

LN-450,452,466 and File

Whole blood (combusted)

Sample
Dog # description

Aliquot DPM per Mean
volume (mL) aliquot DPM per mL

1 Blood (30 min)

2 Blood (30 min)

0.30 2187 7091
2051
2144

0.30 5486 17621
5415
4958

1 Blood (60 min)

2 Blood (60 min)

0.30 2609 8647
%1422
2579

0.30 4478 14416
4218
4278

1 Blood (90 min)

2 Blood (90 min)

0.30 3267 10831
3215
3266

0.30 3217 10830
3223
3307

1 Blood (2 hours)

2 Blood (2 hours)

0.30 4718 15140
4366
%2150

0.30 2368 8163
2464
2515

1 Blood (3 hours)

2 Blood (3 hours)

0.30 2890 9547
2927
2775

0.30 1533 5081
1529
1511

* vial leakage - not included in calculations
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EXPERIMENT:
TEST COMPOUND:
NOMINAL CONCENTRATION:
ROUTE OF ADMINISTRATION:

SOURCE:

SAMPLING TYPE:

Dermal absorption of 14C-hydroquinone
(U-14C-Phenyl}l, 4-dihydroxybenzene

50 mg/kg
Oral gavage

LN-450,452,466 and File
Whole blood (combusted)

Dog #

Sample
description

Aliquot
volume (mL)

DPM per
aliquot

Mean
DPM per mL

1l

Blood (4 hours)

Blood

(4

hours)

0.30

1949
1810
1911

1068
1101
1039

6300

3564

Blood

Blood

(5

(5

hours)

hours)

0.30

0.30

1294
*425
1197

807
821
841

4152

2743

Blood

Blood

(6

(6

hours)

hours)

0.30

0.30

858
820
837

734
728
698

2794

2400

Blood

Blood

(7

(7

hours)

hours)

0.30

0.30

662
*271
722

686
687
650

2307

2248

Blood

Blood

(8

(8

hours)

hours)

0.30

0.30

571
522
562

583
620
552

1839

1950

* vial leakage - not included in calculations

119



EXPERIMENT:
TEST COMPOUND:
NOMINAL CONCENTRATION:
ROUTE OF ADMINISTRATION:

SOURCE:

SAMPLING TYPE:

Dermal absorption of 1l4C-hydroquinone
(U-14C-Phenyl]1l,4-dihydroxybenzene

50 mg/kg
Oral gavage

LN-450,452,466 and File
Whole blood (combusted)

Dog #

Sample
description

Aliquot
volume (mL)

DPM per
aliquot

Mean
DPM per mL

1l

Blood (24 hours)

Blood

(24

hours)

0.30

183
196
177

334
319
342

618

1106

Blood

Blood

(48

(48

hours)

hours)

0.30

114
116
114

234
224
228

380

762

Blood

Blood

(72

(72

hours)

hours)

0.30

94
84
89

190
191
199

297

644

Blood

Blood

(96

(96

hours)

hours)

0.30

0.30

72
70
76

163
159
175

247

552
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EXPERIMENT:

TEST COMPOUND:

NOMINAL CONCENTRATION:
ROUTE OF ADMINISTRATION:

SOURCE:

SAMPLING TYPE:

Dermal absorption of 14C-hydroquinone
[U-14C-Phenyl]l,4-dihydroxybenzene

50 mg/kg

Oral gavage

LN-450,452,466 and File

Whole blood (combusted)

Dog #

Sample
description

Aliquot DPM per Mean
volume (mL) aliquot DPM per mL

1

Blood (120 hours)

Blood (120 hours)

0.30 67 220
61
70

0.30 140 517

170
*

Blood (144 hours)

Blood (144 hours)

0.30 58 198
60
61

0.30 141 454
136
132

Blood (168 hours)

Blood (168 hours)

0.30 55 182
54
52
57

0.30 116 386
119
112

*# vial not counted
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EXPERIMENT NAME: Dermal absorption of 14C-hydroquinone
TEST COMPOUND: [(U-14C-Phenyl]l,4-dihydroxybenzene

NOMINAL DOSE LEVEL: 50 mg/kg
ROUTE OF ADMINISTRATION: Oral gavage
SOURCE: ILN-450,452,466 and File
SUMMARY OF: Tissue/Organ radioactivity at 7 days
Sample 1l 2 Average
Liver ucCi: 0.418 0.197 0.307
% of dose: 0.411 0.195 0.303
Kidney uci: 0.015 0.023 0.019
$ of dose: 0.014 0.023 0.019
Brain ucCi: *<0.004 0.004 <0.004
% of dose: *<0.004 0.004 <0.004
Testes ucCi: 0.002 0.002 0.002
% of dose: 0.002 0.002 0.002
Iung ucCi: 0.011 0.013 0.012
% of dose: 0.011 0.013 0.012
Heart uci: 0.007 0.008 0.007
% of dose: 0.007 0.008 0.007
Stomach uCi: 0.012 0.013 0.012
% of dose: 0.011 0.013 0.012
Intestine ucCi: 0.033 0.091 0.062
% of dose: 0.032 0.090 0.061
Spleen uci: 0.003 0.012 0.007
§£ of dose: 0.003 0.012 0.007
Pancreas uci: 0.001 0.005 0.003
% of dose: 0.001 0.005 0.003
Skin%# uci: 0.299 0.329 0.314
(thoracic) $ of dose: 0.293 0.326 0.309
Skin*#* uci: 1.420 1.499 1.460
(dorsal) $ of dose: 1.395 1.483 1.439

* 1imit of detection based on 10 DPM above background
** gkin surface area calculated usin g the following gormula;
area (sqg.cm) = 11.6 X weight~2/3 (g9), see Calculations
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Calculations

Intravenous and Oral Administration

A: 2 14C in blood = (MCi/mL x weight of dog (kg) x 94.1 mL/kg(a)
UCi of dose

B: % 14C in skin = (uCi/g skin) x g/cm? skin(b) x surface area (cm2)(a)
UCi of dose

Surface area = K x (weighting)2/3, K = 11.6 for dog(a)

Dermal Application

A: percutaneous abgorption rate = nmoles absorbed
(nmole/cm?/minute) (surface area exposed x exposure time)

= nmoles excreted in urine/% l“C in urine after iv dose(C)
55.6 cm? x 60 minutes

(a)see reference 1; (b)determined empirically for each dog

(c)At same time period
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