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I._BACKGROUND;

Tazarotene (AGN 190168) is intended for topical treatment of plaque psoriasis and acne
vulgaris. It is a member of the acetylenic retinoids and is converted to its active form,
tazarotenic acid (AGN 190299), in biological systems by deesterification.

s AGN 190168 S AGN 190299

The exact mechanism of action of this compound is unknown. However, retinoids are
fundamental mediators of cell proliferation and differentiation, and some are currently used for
a number of indications characterized by abnormal cellular growth. The sponsor states that
tazarotene represents the first topical retinoid useful for the treatment of psoriasis. The fact
that it will be used topically may provide an advantage by avoiding the most concerning
adverse events associated with systemic retinoids such as mucotaneous reactions, serum lipid
elevation and teratogenicity. The drug product has not been approved in any country.

Included in the Human Pharmacokinetics section are:

i) in vivo percutaneous absorption/PK studies in healthy subjects and psoriatic patients, -
ii) therapeutic drug level monitoring in both psoriatic and acne patients, and -

iif)  in vitro studies related to percutaneous absorption and metabolism of tazarotene.

The formulations of the gels intended for marketing (Formulation #8606X for 0.1% gel and
#8607X-A for 0.05% gel) are given in the table below. Initially, the manufacture involved the
nonaqueous to aqueous phase addition. The new process has the aqueous phase added to the
organic phase instead. In early development stage, Formulations #7997X (0.1 % gel) and
#8225X (0.05% gel) were used, which differed in that was used as the



The gel product is intended for once daily application. The clinical dose for the treatment of
psoriasis to 20% of the body surface area of a 70 Kg person is approximately 0.1 mg
tazarotene/kg/day (or 0.1 g gel/kg/day) based on a dosing density of 2 mg/cm? and a body
surface area of 1.75 m2.

Components and composition:

Ingredient % wiw

0.1 % Gel (#8606X) 0.05% Gel (#8607X-A)

JTmmmm

“ Benzy! Alcohol

> Ascorbic Acid

‘BHA

‘BHT

Disodium EDTA

< PEG 400

“Hexylene Glycol

iCarbomer 934P

YTromethamine

 Poloxamer 407

/Polysoxbate 40

‘Purified Water

III. SUMMARY OF IN VIVO STUDIES:

A. PERCUTANEOUS ABSORPTION:
The following results were obtained from studies with a dose of approximately 2 mg/cm? and a
dose exposure time of 10 to 12 hours.

In healthy subjects, the systemic absorption after a single topical application was less than 1%
(0.55+0.22%) of the applied dose without occlusion (n 6), and approximately 5%
(5.301+1.99%) under occlusion (n=6).

In psoriatic patients, the systemic absorption appears greater and increases more substantially
upon multiple topical dosing when compared to the healthy subjects. Large intersubject
variation was observed and the skin condition appeared to greatly affect the extent of
percutaneous absorption.

After a single topical dose in psoriatic patients without occlusion, the systemic absorption was
found to be 0.76+0.67% in one study (n=6) but it could be higher (3%) as indicated by



another study (n=5). As much as 15% of the applied dose may be absorbed after repeated
dosmg in the patients without occlusion (n=S5).

Whethcr with or without occlusion, about 5 to 6% of the applied dose was found:in the
stratum corneum and about 2% in the viable epidermis-dermis layer.

B. METABOLISM:

Tazarotene is rapidly metabolized upon reaching the systemic circulation. The metabolic
pathways of tazarotene include ester hydrolysis to form the free acid and oxidation to form
sulfoxide and sulfone metabolites. The primary metabolites of tazarotene consist of the free
acid (AGN 190299, the active metabolite) in plasma, and the sulfoxide of the free acid (AGN

190844, 94+8%) in urine. In fecal excretion, polar metabolites (59%) (one of which was
identified as an oxygenated derivative of AGN190299) were found in addition to the above 2

metabolites. H
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In studies using radiolabeled drug, both urinary and fecal excretion pathways were found to be

“equally important. In one study following a single topical administration (Formulation

#7997X-C14) for 10 hours under occlusion to 6 healthy subjects, 2.6140.81% of the dose was
excreted in the urine and 2.69+1.23% excreted in the stool. In another study, following a
single topical administration (Formulation #8606X-C14) for 10 hours without occlusion to 6 -
psoriatic patients, 0.3294.0.228% of the dose was recovered from urine and 0.4264.0.472%
recovered from stool.

D. PLASMA CONCENTRATIONS:

i) PK studies:

The results of eight PK studies are presented in the following table. In a study (R168-153-
8606) conducted in 5 psoriatic patients with 8-18% involved skin surface area, the mean Cmax
and AUC of both tazarotene and the active metabolite were found to increase along with a
decrease in Tmax upon repeated dosing and approached a plateau by Dose 8. The Cmax and
AUC, ;, values for Dose 14 were 0.185+0.084 ng/mL and 1.14+-0.44 ng.hr/mL,
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. ) respectively, for tazarotene and 12.04-7.6 ng/mL and 105455 ng.hr/mL, respectively, for the
active metabolite. The highest individual plasma concentration of the active metabolite found
in this study was ng/mL. These Cmax and AUC values were much higher than those
observed in a multiple-dose study in healthy subjects (Study R168-152-8606). —

i) Therapeutic drug monitoring in Phase II clinical trials using formulation 7997X or 8606X
- yielded the following results:
" 1) U.S. Studies for psoriasis - 4 trials, total of 283 drug-treated patients
Psoriatic skin: 1-20% BSA
Dose: 0.1% or 0.05% gel, once daily for up to 12 weeks
Assay
Results:

2) European studies for psoriasis - total of 191 drug-treated patlents
Psoriatic skin: 1-20% BSA
Dose: 0.1% or 0.05% gel, once daily for up to 12 weeks
Assay
Cp:

N

- 3) U.S. one-year study in psoriatic patients -
. Psoriatic skin: 1-20% BSA
: Dose: 0.1% or 0.05% gel, once daily for up to one year

A total of 101 patients completed the study.

Plasma tazarotene concentration:
Three patients had detectable concentrations; All were below 1 ng/mL.

Plasma concentration of the active metabolite:
Detected in 31 patients (18 patients on 0.1% gel and 13 on 0.05% gel).
Four patients had concentrations greater than 1 ng/mL.
Highest concentration: ng/mL.

4) U.S. studies for acne - total of 92 drug treated patients
Dose:  0.1% or 0.05% gel, once daily for up to 12 weeks
Results: 4% (4/92) had measurable tazarotene _
14% (13/92) had measurable active metabolite concentrations
Highest concentration: ~  ng/mL

) Some of the above studies were analyzed to show that the median concentrations of the active
metabolite rose at Week 4 to 0.128 ng/mL for 0.1% gel and then fell to approximately one
half on weeks 8 and 12. (The median sampling time was 15 to 16 hours post-dose.)

4.



Q“J Summary of Phase I PK £ Results:
Study#* Study Design | Tazaroténe Active Metabolite (M1)
Cmax, ng/mL
AUC Tmax | Tip
b/ hr hri

PERCUTANEOUS ABSORPTION STUDIES USING “C-TAZAROTENE:

R168-150-7997

Healthy, n=6
0.1% gel, single dose, 2 g/800 cm?
10 hr exposure, occluded

total radioactivity equiv. to

R168-154-8606

Psoriatic patients, n=6
0.1% gel, single dose, 2.28+0.19g
over 5% BSA, 10 hr exposure,

total radioactivity equiv. to:

7.82+0.56 g over 20% BSA
12 h exposure, unoccluded .

unoccluded
SINGLE DOSE STUDIES
R168-712-7997 | Healthy, n=6 (Japanese) 0.1% gel '
1.6 g/800 cm? -~ 4
12 hr exposure 0.05% gel
R168-151-7997 | Healthy, n=24 0.1% gel
6.8 g, over 20% BSA ~ -
10 hr exposure 0.05% gel
R168-155-8757 | Healthy, n=8; IV infusion
15 pg tazarotene/Kg over 20 min,
Healthy, n=8;

0.1% gel, 6.8 g, over 20% BSA
12 hr exposure ' Jast dose

L

R168-153-8606

Psoriatic patients, n=5 1st dose
psoriatic skin: 8-18% BSA
5.234-2.05 g over affected area

12 hr exposure, unoccluded Jast dose

MULTIPLE DOSE STUDIES
R168-713-7997 | Healthy, n=6 (Japanese) 0.1% gel .
1.6 g/800 cm? -
" 24 hr exposure 0.05% gel e
R168-152-8606 | Healthy, n=24 1st dose




Thc sponsordld not submit detailed information for the followmg studies, ‘and only-bnef
sumfnaries were provided.

a. In vitro percutaneous absorption and drug distribution in human skin:

Using radiolabeled drug, it was determined that approximately 4-5% of the applied dose
penetrated into the stratum corneum and 2-4% penetrated into the viable epidermis-dermis
layers 24 hours after topical application to freshly excised human skin or human cadaver skin.

Drug penetration across the skin and into the receptor fluid was less than 1% of the dose over
24 hours under the study conditions.

b. Comparison of two formulations: The 2 gel formulations (8606X-14C and 7997X-14C)

used in the PK studies were shown to give similar results in skin penetration using human
cadaver skin.

c. Metabolism of tazarotene in human skm

Approximately 1/3 of the radiolabeled drug was metabolized to the active metabohte
(tazarotenic acid) upon penetration across the human skin in vitro.

Regardmg the metabohsm of tazarotene 3 mvxtro studles were submltted

a. InPhase 1 PK studies, tazarotene was detected in the blood of Japanese subjects but not in
the plasma of Caucasian subjects. This study was conducted to investigate the possible
difference in the blood/plasma esterase activities between the two races. The study indicated
no difference in esterase activities between the two races.

b. One study was performed in an attempt to pinpoint the esterase responsible for the
hydrolysis of tazarotene. In the study, esterase inhibitors were incubated with tazarotene and

the results indicated that paraoxon-inhibitable esterases are involved in metabolizing tazarotene
in human blood at least in vitro.

c. The major metabolites found in human stool were more polar than all the identified
metabolites. An attempt was made to identify a major polar metabolite using

The technique was able to identify the compound as an oxygenated derivative of the active
metabolite (AGN 190299), but was unable to confirm the position of the oxygen.

C. OTHER STUDIES:
The following numbers were given without detailed information on the studies.
Blood-to-plasma concentration ratio of the active metabolite: -

Plasma protein binding of the active metabolite: about % at a metabolite concentration of
ng/mL.




Throughout the development, various assay methods were used. Method validation data were
submitted and are considered satisfactory.

Assay of plasma samples:

¥Yi. COMMENTS:

A. _General comments:

1. Two PK studies and several clinical trials used gels manufactured by the new process
(aqueous to nonaqueous phase addition). Therefore, there is no need to request an in vitro
drug release test to compare the two manufacturing processes for the product.

2. The stability of tazarotene and metabolite in biological samples should be tested at the
concentration range similar to that found in PK studies and clinical trials. The sponsor
provided stability data in plasma samples containing tazarotene in higher concentrations.

3. For the removal of the applied dose at 10 hours after application in Study R168-154-
8606, the skin wash was monitored using a Geiger Counter. Any area demonstrating high
levels of radioactivity was rewiped with gauze pads until the level of radioactivity was deemed
acceptable. The sponsor did not indicate what the acceptable level was and how it was
determined. It is noted that gauze pads wetted with isopropanol were used for skin wash.
Does the use of isopropanol change the drug distribution in skin? Furthermore, the drug
recovered from the first five skin strippings after skin wash was considered drug remained on
the skin surface, but the supporting evidence was not provided.

4. Results from therapeutic drug level monitoring in Phase 3 clinical trials showed that
plasma concentrations were mostly below 1 ng/mL and the highest concentration found was
6.1 ng/ml.. There was no correlation between the dosing area (and presumably the dose) and



plasma metabolite concentration. Nor was there a correlation between the blood sampling
time (in relation to the dose application time) and plasma metabolite concentration. It is noted
that the actual dose for each patient was not known in these clinical trials. However, in a PK
study (R168-153-8606) in psoriatic patients, again no correlation between the dosing area (or
the-dose) and plasma metabolite concentration was found indicating the skin condition greatly
influence the percutaneous absorption.

5. In the multiple dose PK study, much higher plasma concentrations (Cmax:

ng/mL) of the active metabolite were observed upon repeated dosing. Some accumulation can
occur due to the elimination half-life. Additionally, the concentration in the skin may take
some time to reach steady state. Most of all, the drug may modify the skin and change the
percutancous absorption. The findings of this study has been communicated to the Medical
Officer, Dr. Ko.

6. Brief summaries of some in vitro studies were provided. The sponsor should be
advised that detailed reports for the studies are expected..

7. The sponsor is encouraged to develop an in vitro drug release test method and test
specifications for the gel formulations.

8. Only one female sugject was included in one out of 8 PK studies even though the
sponsor indicated the drug as used topically was not teratogenic based on nonclinical findings.

1. Since repeated dosing resulted in greater systemic absorption when compared to that
for a single dose, each study cited in the labeling should be Iabeled as a single dose or multiple
dose study. The number of subjects in each study should also be indicated.

2. ‘ The compound (tazarotene or metabolite) associated with the plasma concentrations
given in the labeling should be specified.

3. The exposure time (e.g. 10 hrs) to topical dose should be indicated for each study
given in the labeling since it can affect the quantity absorbed into the systemic circulation..

4. Much higher Cmax and AUC of tazarotene and its active metabolite were observed
upon repeated dosing in psoriatic patients (Smdy R168-153-8606). These findings should be
incorporated into the labeling.

5. We recommend that the labeling read as follows:

N}






VIL.RECOMMENDATION:

From the biopharmaceutics standpoint, the application is acceptable. The labeling should be
revised accordingly. Please communicate General Comments #2, 3, 6, 7 and 8, and all
Labeling Comments to the sponsor.

(ol bt

Sue-Chih Lee, Ph.D.
Pharmacokinetics Evaluation Branch IIT

RD/FT Initialed by Fraak Pelsor, Pharen.D. % £ @L T

Biopharm Day (Date: 3/18/96; Attendees: Drs. Fleischer, ML Chen, Mehta, Shah, Pelsor,
Wang and Lee)

cc:  NDA 20-600, HFD-540 (2 copies), HFD-880 (Fleischer, Pelsor, Bashaw, Lee), HFD-
860 (Malinowski), Chron, Drug File (Clarence Bott, HFD-870, PKLN 13B31),
Reviewer, HFD-205 (FOI), HFD-340 (Viswanathan)
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1)  Study RI168-712-7997:

INVESTIGATION ON SAFETY AND PHARMACOKINETICS BY SINGLE TOPICAL
APPLICATION . (Volumes 1.69 & 1.71) ~

INVESTIGATOR AND LOCATION:

OBJECTIVES:
To assess safety and pharmacokinetics of tazarotene gel by single topical administration in
healthy (Japanese) volunteers.

FORMULATION: .

The study used three strengths (0.01%, 0.05% and 0.1%) of gel formulations, but the 0.01%
gel was not included in the pharmacokinetic evaluations.

A: 0.1% gel (formulation no. 7997x)

B: 0.05% gel (formulation no. 8225x; with 5% overage of the actlve)

STUDY DESIGN:

“ This is a one period, open label, parallel group, single topical application study. Eighteen
healthy adult male subjects participated in the study (age: 20-24 yrs., wt: 55-75 Kg; Table 1).
Each gel formulation was applied to the back of each of 6 subjects for 12 hours. The dose was

1.6 g of gel per 800 cm? which is equivalent to approximately 13 and 25 ug/kg for the 0.05
and 0.1% gels, respectively.

Sample collections -
Blood samples: Pre-dose, 1, 2, 4, 8, 10, 12, 13, 14, 15, 16, 24, 36, and 48 hours
Urine samples: 0-4, 4-8, 8-12, 12-16, 16-24, 24-36, and 36-48 hours after dosing.

ASSAY:

DATA ANALYSIS:

Blood samples: .

Due to paucity of quantifiable concentrations in blood, only Cmax and Tmax were estimated.
Drug concentrations below quantitation limit were set to one-half the quantifiable limit for
calculations of the mean and standard deviation. However, if less than half of the.subjects had
quantifiable blood concentrations, the mean Cmax and Tmax values were not calculated.
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Urine samples:

Urinary excretion rate was determined from urine drug concentration and urine volume.
Terminal phase t,,, for urinary excretion rate-time profiles was calculated. For recovery
calculations as the % of dose, the mass of each compound was adjusted for their equivalent
molecular weight. If more than half of the values for a given set of data were below

then no further analysis was carried out. When BLQ values were used, the drug concentration
was set to one-half the quantifiable limit.

RESULTS:

Blood Sample Results:

At the low dose (0.05% gel), two subjects had detectable tazarotene concentrations (4 out of
84 total samples) and the highest value was about ng/mL. Three out of 6 subjects
showed the free acid metabolite in their blood, and the highest concentration was ng/mL.

At the high dose (0.1% gel), all 6 subjects had detectable blood concentration of tazarotene.
However, even two pre-dose samples had detectable tazarotene concentrations. All samples
had concentrations less than  ng/mL except one ng/mL). Four out of 6 subjects had
detectable free acid metabolite in their blood. All samples had concentrations less than
ng/mL except one sample ng/mL). The mean Cmax was 0.094-0.12 ng/mL for
tazarotene and 0.05+0.05 ng/mL for the free acid metabolite.

Urine Sample Results:

At a limit of quantitation of 1 ng/mL, no parent compound or metabolite 1 (free acid) or 2
(sulfoxide of the parent compound) were detected in any of the urine samples. Only
metabolite 3 (AGN 190844, sulfoxide of the free acid) was found in most of the urine samples.
The mean recovery, as metabolite 3, in the urine was 1.24+1.2% and 0.27+0.09% of dose
after 0.05% and 0.1% tazarotene gel treatment, respectively. The terminal phase t,,, obtained
from the urinary excretion data was about 10 hours. The urinary excretion rate were highly
variable among individuals. The sponsor explained that this may be due to the low and varied
systemic absorption through the skin. Alternatively, the excretion of metabolite 3 could be
pH-dependent.

Comments:

1. In this study, urine data points do not appear to be sufficient for detenmnmg the
terminal half life of the active metabolite.

2. For the urine data, the sponsor provided the urine sample concentrations, the individual
urinary excretion rate vs. time plots and the mean %dose excreted in the urine within
the 48-hour collection period. The amount excreted in the urine for each collection
period was not indicated. '

s



Table 1.

Japanese subject and dosing dats for study R168-712-7997.

NUMBER |INTFIALS | &Gﬁ) | Ve | oruG (1 AGN 190168/
> ‘ o) ® dosiag period) kg body weight)
e .
- Mak 005%Gel | 1.6¢/800cm120
Male 005% Gl |  1.6g/800cm?/120
) Male 005% Gel |  1.6¢/200cm?/12h
Malke 0.05% Gl |  1.60/800cm?/12h
Mk 005% Gel |  1.6¢/800c?120
Make . |oos%Gal 1.6gm00cmiin =
- I35 TETT TRET | & 538 TTET
Male 0.1%Gel | 1.6¢/300cm?¥/12h
— Male 0.1%Gel | 1.5g/800cm¥/120
Male 0.1%Gcl | 1.6¢/800cm?/12n
Male 0.1%Gdl | 1.6e/800cm¥/120
Male 0.1%Gel | 1.6¢/800cm?/12h
Male 0.1% Gel | 1.6¢/800cm?/12h
1 | :
35 TEIT{ T0Ee | &ET BET

Tablez: Tazarotene Concentrations (ng/mL) in Human Whole Blood Specimens ~ o1 € Gel

Time
(Hour)

_Subject®

Pre-dosc

1
14
1s

16

36

48

Table3: AGN 190299 Concentrations (ng/mL) in Human Whole Blood Specimens - ¢.1 % el

. Time
{Hour)

—Subjcct?

Pre-dose
A

m N

"




AGN 190844 Urinary Excretion Rate, pg/r

AGN 190844 Urinary Excretion Rate, ug/mr

10 - -
a : *] —©— Subject:
x - -8- - Subject:
: -++-®--- Subject;
1
0.1
0.01 — » —e——,—
0 12 24 36 48 N
Time, hr
Figure L Urinary AGN 190844 excretion rate versus g file followi
single topical dose of 2 0.05% AGN 190168 ;3 mapmtgl:mng :
subjects. . )
10
r } ——
- - -E -
- .---'..-
1} X
E N
0.1
0.01 2 2 4 i 2 1 '] 1 1 1 I‘I‘j
0 12 24 36 48
Time, hr

Figure 2, Urinary AGN 190844 cxcretion rate versus time profile following a
single topical dose.of 2 0.1% AGN 190168 gel to Japanese subjects~
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2) Study R168-713-7997 (healthy subjects)

INVESTIGATION ON SAFETY AND PHARMACOKINETICS BY MULTIPLE
TOPICAL APPLICATION (Vol. 1.69 & 1-71)

To assess safety and pharmacokinetics of tazarotene gel after multiple topical administrations
in healthy (Japanese) volunteers.

FORMULATION:

A: 0.1% gel (formulation no. 7997x)

B: 0.05% gel (formulation no. 8225x; with 5% overage of the active)

Formulation contained trolamine instead of tromethamine; Nonaqueous to aqueous phasc
addition process used :

STUDY DESIGN:

This is a randomized, one period, open label, parallel group, multiple topical application
study. Twelve healthy adult male subjects participated in the study (age: 20-25 yrs., wt: 55-76
Kg; Table 1). Each gel formulation was applied once daily to the back of each of 6 subjects
for 24 hours. The 0.05% gel was applied for 7 days and the 0.1% gel for 5 days. The dose
was 1.6 g of gel per 800 cm? which is equivalent to approximately 13 and 27 pg/kg/day for the
0.05 and 0.1% gels, respectively.

Sample collections -
Blood samples:
0.05% gel 0.1% gel Sampling time
- Day 1 Day 1 Pre-dose, and 2, 6 and 12 hours post-dose
Days 2-6 Days 2-4 0 and 12 hours post-dose ’
Day 7 Day 5 0, 2, 6 and 12 hours
Day 8 Day 6 0,1,2,4,6,12, 24, 36 and 48 hrs.
and 1 wk after last treatment
Urine samples:
0.05% gel 0.1% gel Sampling time '
Day 1 Day 1 ' 0-6, 6-12, and 12-24 hrs. post-dose
Days 2-6 Days 2-4 0-24 hrs. post-dose
Day 7 Day 5 0-6, 6-12, and 12-24 hrs.
Day 8 Day 6 0-6, 6-12, 12-24, 24-36 and 3648 hrs.

ASSAY: o =



DATA ANALYSIS: =

Due to paucity of quantifiable concentrations in blood, only Cmax and Tmax were estimated.
Drug concentrations below quantitation limit were set to one-half the quantifiable limit for -
calculations of the mean and standard deviation. However, if less than half of the subjects had
quantifiable blood concentrations, the mean Cmax and Tmax values were not calculated.

Urinary excretion rate was determined from urine drug concentration and urine volume.
Terminal phase t,,, for urinary excretion rate-time profiles was calculated. For recovery
calculations as the % of dose, the mass of each compound was adjusted for their equivalent
molecular weight. If more than half of the values for a given set of data were below-LOQ,
then no further analysis was carried out. When BLQ values were used, the drug concentration
was set to one-half the quantifiable limit. .

RESULTS:

Blood sample results:

At low dose (0.05% gel), all 6 subjects gave quantifiable concentrations of tazarotene upon

repeated dosing. The metabolite concentrations in one subject could not be determined due to
assay difficulties. Three of the remaining 5 subjects showed some metabolite m their blood.

At the high dose (0.1% gel), all subjects had 4 or less samples (out of 24 samples) with
detectable blood concentrations of tazarotene. For the metabolite, data for one subject was
lost due to unacceptable QC sample results. Three of the remaining 5 subjects showed
metabolite concentrations in their blood. The mean Cmax was 0.1140.02 ng/mL for
tazarotene and 0.1910.20 ng/mL for the free acid metabolite.

One week after the termination of the dose application of the 0.05% gel, only Subject had
detectable metabolite in his blood. In the high dose group, only Subject had detectable
drug in his blood.

Urine sample results: e

At a limit of quantitation of ng/mL, no parent compound or metabolite 1 (free acid) or 2
(sulfoxide of the parent compound) were detected in any of the urine samples. Only
metabolite 3 (AGN190844, sulfoxide of the free acid) was found in most of the urine samples.
The mean recovery, as metabolite 3, in the urine was 0.64+0.34% and 0.28+0.14% of dose
after 0.05% and 0.1% tazarotene gel treatment, respectively. The urinary excretion rate were
highly variable among individuals treated with 0.1% gel. The terminal phase t,, obtained
from the urinary excretion data was 15-30 hours.

Comment: For the urine data, the sponsor provided the urine concentration for each urine
sample collected and the individual urinary excretion rate vs. time plots for the samples
collected 24-72 hours after last dose. Also provided was the mean %dose excreted in the
urine but the sponsor did not explain how it was calculated.

1 'lf?



b Table 1. Japanese subjwasing daa for study R168-713-7997. . . ~—
] ‘

BIECT “TSUBIECT[SEX [ ACE | AEIGHT | WEIGHT TBEST K DOSE
NUMBER | INITIALS | (years}| (cm) (kg) DRUG (Amount of gel/ares/ (g AGN 190168/
. dosing pesiod) kg body weight) !
. : |

¢ Make 0.05% Gel | 1.6g/800cm?/24h x 7 days
Male 0.05% Gel | 1.68/800cm?/24h x 7 days '
Male | 0.05% Oel | 1.62/800cm%24h x T days. . ‘
Male ‘ 0.05% Qel | 1.6g/800cm?/24h x 7 days
Male 0.05% Gel | 1.6¢/800cm?/24h x 7 days
Male 0.05% Gel | 1.6¢/800cm?/24h x 7 duys

anZ 3D TET TRZT | HEE | ‘ kKEY]
Male 0.1% Ge! | 1.65/800cm¥24h x § days
Male 0.1% Gel | 1.6¢/800cm?/24h x 5 dnys
Mals 0.1% Gel | 1.63/800cm?/24h x 5 days
Male 0.1% Gel ]1.6p/800cm?/24h x 5 days
Male 0.1% Ocl | 1.6/800em?24h x § days
Male 0.1% Gel | 1.63/800cmi?/24h x § days
ean S0 : 2322| 17326 0% 4 272
) Tablet : Tazarotene Concentrations (ng/mL) in Human Whole Blood Specimens Table3: AGN190299 (Metabolite Consentrations (ng/mL) in H
Following Multiple Dosing of 0.1% Gel Specimens Following letipu Dosing of O(Jg. Go)l " Human Whols Blood
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AGN 190168 BLOOD .
CONCENTRATION (n;fml..?
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AGN 190168 B
CONCENTRATION (ng/m
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Figurel:

Tazarofene Blood Concentration-Time Profiles Following Multiple Dosing of 2 0.05% Gel
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AGN 190299 BLOOD

CONCENTRATION (sg/mL)

Figure 2: AGN190299 (Metabolite) Blood Concentration-Time Profiles
Following Multiple Dosing of a 0.05% Gel
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had no detectable metabolite concentrations.

|§ "«

Subject i had only one sample with detectable metabolite concentration (0.0499 ng/mL).
No results could be reported for Subject !

120

due to assay difficulties.
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Figure 3. Urinary AGN 190844 excretion rate versus time profile following
nmlnplcbj;mmlal' doses of 2 0.05% AGN 190168 gel to Japanese
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3) Study R168-151-7997 (healthy subjects)

A STUDY TO DETERMINE THE PLASMA CONCENTRATION TIME PROFILE
FOLLOWING SEPARATE TOPICAL ADMINISTRATION OF TWO =

CONCENTRATIONS OF AGN 190168 (0.1% AND 0.05%) GELS IN HEALTHY MALE
VOLUNTEERS | (Vol. 1.70)

INVESTIGATOR AND LOCATION:

OBIECTIVES:

To evaluate the plasma concentration-time profile of two concentrations (0.1% and 0.05%) of
a gel formulation containing tazarotene following topical application to apprommately 20% of
the body surface area of 24 healthy male adult volunteers.

FORMULATION:

A: 0.1% gel (formulation no. 7997x)

B: 0.05% gel (formulation no. 8225x; with 5% overage of the active)

STUDY DESIGN:

Design:  This was a single-center, open-label, randomized, single-dose, two-way crossover
study with 2 washout period of at least 14 days. Twenty-four male subjects (age: 22.24-2.5
yrs., wt.: 172.54+15.4 1b) entered and completed the study.

Dose application: ~ Approximately 6.8 g of gel (2 mg/cm?) was applied to 20% of the total
body surface area (face, neck, chest, abdomen, frontal thigh). This dose delivered
approximately 6.8 mg (or 0.1 mg/Kg) and 3.4 mg (or 0.05 mg/Kg) of tazarotene for the 0.1%
and 0.05% gel formulations, respectively. The application site was not covered by clothing.
The medication was removed 10 hours after application and the area was thoroughly washed
with soap and water.

Samples:  Blood samples were collected at pre-dose, 2, 4, 6, 8, 10, 10.5, 11, 12, 14 16
20, 24, 36, 48, and 72 hours after each drug application.

ASSAY:

DATA ANALYSIS:

Analysis of Variance procedures were performed on pharmacokinetic parameters (AUC,,,
AUCype, AUCE, Cuaxr Tmax, Ratio of parameters, K¢, , T,,). For calculations of AUC,
values of 0.025 ng/mlL were assigned to the below limit of quantitation values which occurred
immediately after the last quantifiable concentration. ANOVA procedures were also

2



performed on log-transformed data to obtain geometric means and calculate a 90% geometric
confidence interval using a two one-sided t-test on these means.

RESULTS: -
Plasma concentrations of the parent compound were below the ng/mL following
dosing with either the 0.1% or 0.05% gel. The mean plasma concentration of the free acid
metabolite peaked at 14.2 hours after dosing with the 0.1% gel (Cyux= 0.47+0.25 ng/mL)
and at 14.8 hours after dosing with the 0.05% gel (Cyax= 0.33+0.17 ng/mL). The highest
plasma metabolite concentrations observed was about ng/mL forthe % and
‘% gel, respectively. Mean plasma concentrations of the metabolite fell after dose removal
with a T, of 15.0+7.9 hours for the 0.1% gel and 16.94-6.4 hours for the 0.05% gel.

There was no sequence effect in this study and, except for Ty,x, there was no period effect.
The mean Tmax was 16.14-4.2 hours for Period I and 12.941.8 hours for Period Il. There
were statistically significant differences between the 0.1% gel and the 0.05% gel for mean
AUC,,, AUC e, AUChr and Cyy,x. The amount of drug absorbed into the bloodstream as
measured by AUC increased approximately 40% for the 0.1% gel (14. 6i6 8 ng/ml) when
compared to that for the 0.05% gel (10.6+3.8 ng/mL).

No serious systemic adverse events were reported. With the exception of one mild case of
light-headedness (considered as unlikely to be related to the study medication), all other

-adverse events were limited to skin irritation and/or pruritus at the application sites (71% of

incidences for the 0.1% gel and 63 % for the 0.05% gel). The higher dose (0.1% gel) resulted
in a higher incidence of adverse events.

Comments:

1. There was period effect for Tmax ( p=0.001). Skin might be more permeable in
Period O than in Period I. However, there was no statistically significant differences in
Cmax or AUC between the 2 periods.

2. Many volunteers (54% for 0.1% gel) experienced severe itching/burning. This adverse
effect should be evaluated by the medical officer.

!
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Teble T-

: « Summary of mean (+ SD) phannaookmcnc parameters for AGN 190299 are as follows
. (n = 24, except whcre noted)
g .
Pharmacokinetic Parameters  0.1% Gel® 0.05% Gel** p-value
—-;m=
AUCq.24 (ng*h/ml) 6.09+3.23 436+ 217 0.0006
[range) (1.84-124) (161 - 891)
- AUCy.y pc (ng*h/ml) 9.71 £.6.16 7.18 + 3.60 0.0097
[range) [1.84 - 23.8] [1.61 - 16.2]
AUCINF (ngelvml) 14.6 + 6.83% 10.6 + 3.80t+ 0.0095
[range]  [5.60-308] {5.90- 19.21 '
Cmax (ng/mi) 0.47 £ 025 033+0.17 - 0.0004
__[range] {0.14 - 0.96) [0.11 - 0.70] .
Tmax®) 142 +3.74 148 + 3.46 0.5136
[range) {10.5 -24.0} {100 - 2401 )
Kgr, (1) 0.05 + 0.02t 0.04 + 0.02¢t 0.2797
{rangel {0.01 - 0.1} [0.02 - 0.07}
Ty 2 () (harmonic mean) 150 + 7.9t 169 £ 6.4+% 0.2759
{range} {6.60 - 50.5) {9.48 - 34.8)
- *  Approximate total dose of AGN 190168 was 0.1 mg/kg
) : bl Apzpéoxxmatc total dose of AGN 190168 was 0.05 mg/kg
E t o=
1t n=21
C Table @ o¢ 9% Cl OR
TEST/REFERENCE. TWO ONE-
' SIDED
PARAMETER (0.1%/0.05%) t-TESTS
_ RATIO ,
AUCo.24 136 (120; 155)
AUCo.TLDC 127 ( 108; 150)
AUCINE® 125 (104; 150)
CMAX ; 139 (122; 158)
TMAX 7 9% (88: 109)
Ke* 122 ( 96; 156)

Ty 8 (64: 105)

*n=20
¥ oG- Trincformed daa.
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K parendlers

fllem.n, trc. Sty R148-151-7997, Metstolite AGH 190299 of AGH 1901468 (Acetylenic retinoid)

Suwsary of perameters for esch stbject given the “REFERENCE® forwutation (0.05X% gel) ‘
. ' 1%:1 th)fm' Aoril 28, 19
»5% el NC 02 MK auoe oax Teax kel 2

e SUBJECT SEQ PERICD (ng-h/aL) (rg-h/et) (ng-h/el) (ng/vL) ) am) chy
. BA 1
AB 11
AR 11
BA = l -—
- BA I
A8 i
8A ! .
AB 11
o A8 1
8A 1
AB 11
8A !
AB 1§
BA I
AB 11
A 11
8A 1
BA 1
AB 1
AB 11 .
BA 1
BA 1
8A 1 .
A8 1
MEAN 4.38 7.1 10.64 033 %.75 0.0410 16.92
STD 2.7 3.60 .50 0.17 3.6 0.0153 T.76 %
c.v. L9.79 $0.10 35.68 $0.06 B9 37.3649 39.69
KIN 1.61 1.61 5.9 0.1 10.00 0.019% 9.48
MAX 3N 18.2 19.15 0.70 26.00 0.0731 34.81
. N 24.00 24.00 21.00 24.00 26.00 21.0000 21.00
) Allergan, Inc. Study R168-151-7997, setatolite AGH 190299 of agx 190168 (Acetylenic retiroid) 3
Suwacy of parmmeters foc eech subject given the “TEST® torwutlation (0.1X gel)
14:11 Thursday, Apcit 2B, 19%
NG 0-26 AT AJO= Crax Trax Kel T 172
-b) s SUBJECT SEQ  PERID  (ng-h/eL) (ng-h/el)  (rg-el) (rg/el) (Y] am n
1% Gel sea
8A 1
A8 1
AB 1
BA - 11
- 8A 11
AB I
8A i
AB 1
AB 1
CTY I
AB 1 1
BA 18
A8 t
BA 11
AB 1
AB {
BA 11
8A 1§
A8 1
A8 1
BA 11
BA 11
BA 1
A8 1
MEAN 6.09 . 14.57 0.47 %.19 0.Q461 15.04
ST0 1.3 6.16 6.83 0.25 3.76 0.0236 12.14 *
c.v. s3.10 63.52 £5.89 $3.04 $.5 S1.1486 60.61
iy MIN 1.84 1.84 5.60 0.14 10.50 0.01%7 6.60
MAX 12.43 3.81 30.77 0.9%% 2.0 0.1050 $0.51
N 26.00 6.0 20.00 24.00 24.00 20,0000 20.00

* arithmetic STD
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4) Study R168-154-8606

PERCUTANEOUS ABSORPTION AND MASS BALANCE OF “C-AGN 190168
FOLLOWING A SINGLE TOPICAL APPLICATION OF “C-AGN 190168 6:1% GEL
TO PSORIATICS (Vol. 1.71, p. 90).

INVESTIGATOR AND LOCATION:

OBJECTIVES:

To determine the extent of percutaneous absorption, mass balance and safety followipg a single
topical application of “C-AGN 190168 0.1% gel to lesional skin of psoriatics.
FORMULATION: 8606X-C14D

The specific radioactivity of the gel was p#Ci/g and the radiochemical purity was %.
STUDY DESIGN:

Six male subjects (mean age: 50.349.4 yrs.; mean wt.: 89+13.6 Kg) with stable plaque
psoriasis entered the study. The gel was applied to psoriatic plaques of each patient for 10
hours, excluding the face, scalp and intertriginous areas. -An area of psoriasis equal to 5% of
the total body surface area was treated. The application dose was targeted at 2 mg/cm®. Ten
hours after application, the treated areas were wiped thoroughly with gauze pads wetted with
isopropanol to remove the residual medication.

SAMPLE COLLECTIONS AND ANALYSIS:

Skin samples:

At 10 h post-dose, the application site was tape-stripped five times after treatment area wash to
recover the drug remaining on the skin surface. The area designated for skin biopsy was tape-
stripped a further 10-35 times to obtain stratum corneum, then 2 skin biopsies (separated into

" epidermis and dermis) of 3.0 mm in diameter were collected from the same site. At 10h after
"dosing and at 24 h intervals, the application site was washed and covered with a non-occlusive

dressing. On Study Day 7, the skin was again tape-stripped 5 times. The skin wipe, strip tape
and skin biopsies as well as applicator and protective coverings were extracted with solvent
(Soluene/Toluene or isopropanol) and analyzed for radioactivity using Liquid Scmullatlon
Counter (LSC). The LOQ of the method was ng-eq/mL or g.

Blood samples: pre-dose and 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 24, 30, 36, 48, 60, 72,
120 and 168 hours post-dose.

The 60 hour samples were inadvertently not collected. From each sample, three 0.2 mL

aliquots of whole blood were taken, placed into combustion cones and stored at -70°C. The

remaining blood was centrifuged and three 0.5 mL aliquots were taken from the plasma for

radioactivity analysis using The remaining plasma was stored at -70°C.
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Urine samples: pre-dose (4 hour interval prior to dosing), and at 0-2, 24, 4-6, 6-8, 8-
10, 10-12, 12-14, 14-16, 16-24, 24-36, 36-48 hours post-dose for Days
0 and 1. Urine was collected at 24 hour intervals for Days 2 to 7.

The total volume in each sample was measured and then three 1.0 mL aliquots wer® taken for

radioactivity analysis using The remaining urine was stored at -70°C.
Feces samples: Collected as the subjects provided and stored at -70°C until lyophilized.
DATA ANALYSIS:

Concentrations of radioactivity in samples were calculated from dpm values and tissue volume,
and were expressed as pg-eq/mL using the specific activity of the gel formulation. The half
life of urinary or fecal excretion was calculated by linear regression of the loganthmlc mean
excretion rate versus midpoint of the collection time.

RESULTS: :

The subjects had a mean body surface area of 2.08+0.105 m? and the mean dose applied to
the subjects was 2.26+0.185 g gel. This is equivalent to a dose of 21. 8:}:1 .08 mg tazarotene
per m* or 0.026+0.003 mg/Kg. (See Table 1.)

Radioactivity in the tape strippings of stratum corneum represented 0.394-0.305% of the dose.
When extrapolated to total applied area, 4.541-3.67% dose was present in the stratum
corneum at dose removal. A nearly uniform distribution of radioactivity across the depth of
stratum corneum was observed with these patients (Table II).

From punch biopsies of the skin, a mean of (9.42+8.70)x10*° % and (6.64 +6.32)x10° % of
the dose was recovered from the epidermis and dermis, respectively, which upon extrapolation
to the total applied area, yielded a mean of 1.38+1.28% and 0.97+0.89% of dose in
epidermis and dermis, respectively (extrapolation factor: 15,000x).

The mean urinary excretion rate increased steadily to reach a maximum of 0.02014-0.0164%
dose at 11.3 hr post-dose (about the time of dose removal). Excretion rate then declined over
time to reach non-quantifiable levels by the 120-144 hr collection interval. Over the 7-day
time period, the mean cumulative amount of radioactivity excreted in the urine was
0.32940.228% of the applied dose with most (96.4%) radioactivity excreted in the first 72
hours. The half-life as determined from the mean urinary excretion rate profile was 15.6 h.

The mean fecal excretion rate reached a maximum of 0.0132+0.0153% Dose at 35 h post-
dose. Fecal excretion rate then declined slowly over time. Over the 7-day period, the
cumulative amount of radioactivity excreted in feces was 0.426+0.472% of the applied dose
with most (91.3%) of the radioactivity excreted in the first 72 hours. The half life as
etermined from the fecal excretion rate profile was 17.3 h.

The mean total recovery (mass balance) of radiolabeled material was 101.5+11.6% of dose,
excluding any radioactivity that might still remain in the skin. The mean recovery from the
protective coverings and gauze wipes was 96.74+11.5% on Day 0 and 2.26% on subsequent
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days. Mean recovery from the first 5 tape-strippings was 1.4440.82% for Day 0 and
0.0065+0.0101% for Day 7. The results indicate that 10 hours after the dose application,
most (>98%) of the applied dose remained on the skin surface. Absorption into systemic
circulation was low with less than 1% excreted in urine and feces over 7 days. ~

Very low radioactivity was observed with all blood samples (<300 pg equivalent/mL) and
plasma samples (<500 pg equivalent/mL). For all except one, plasma radioactivity
concentrations decreased to non-detectable levels at 1648 hr post-dose. The mean plasma
Cmax was 1114160 pg-eq/mL at 12.7 hr post-dose. '

The systemic adverse event (1 case of diarrhea) was considered unlikely to be related to the
subject medication. No report on local side effects was provided.

COMMENTS:

1. For the removal of the applied dose at 10 hours after application, the skin wash was
monitored using a Geiger Counter. Any area demonstrating high levels of radioactivity was
rewiped with gauze pads until the level of radioactivity was deemed acceptable. The sponsor
did not indicate what the acceptable level was and how it was determined.” After the skin
wash, the drug removed by the first five tape strippings were considered to be drug stayed on
the skin surface.

2. The mass balance based on recovery of radioactivity on Day O from the skin surface
(96.68% +1.44%) and in the skin (4.54% +1.38% +0.97 %) amounted to about 105%.

3. On Day 7 post-dose, the quantity of radioactivity remaining in the skin (stratum
corneum, epidermis and dermis) was not determined and it was assumed to be zero in mass
balance ealculations. However, this might not hold true.

4, The study design should have included a multiple dose phase where a hot dose was

giverras the last dose. With such design, it would have been possible to determine whether
there is change in percutaneous absorption upon repeated dosing. :
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KEY RESULTS :
_ Mean % S.D. (n=6) of key results are presented as follows:

‘»\\\)

Parameter Result

RECOVERY OF RADIOLABEL

URINE
Peak Urninary Excreton Rate (% Dose/h)

Skin Surface, Day 0, Entire Treatment Area, by Tape-Stip (% Dose) 1.44 £ 0.82
Stratum Comeum, Day 0, Biopsy Site Only, by Tape-Strip (% Dose) 0.392 +0.305
Skin Surface, Day 7, Entire Treatment Area, by Tape-Strp (% Dose) 0.0065 £ 0.0101
Cover and Wipes (% Dose) 7 98.9 )
Cumulative Excretion into Urine, 0-168 h (% Dosc) 0.329 +0.228

“Cumulative Excretion into Feces, 0-168 h (% Dosc) 0.426 £ 0.472
Total Recovery of Radiolabel, 0-168 h (% Dose) 1015 £ 116

0.0201 + 0.0164

Mid-Point Time of Peak Urinary Excretion Rate (h) 11334
Elim. Rate Constant of Mean Excretion Rate profile (/h) 0.0443
Half-Life of Mean Excretion Rate profile (h) 15.6

FECES

" Peak Fecal Excretion Rate (% Dose/h)

0.0133 £0.0153

Mid-Point Time of Peak Fecal Excretion Rate (h) 35.0 £ 20.6

Elim. Rate Constant of Mcan Excretion Rate profile (/h) 0.0400

Half-Life of Mean Excretion Rate profile (h) 17.3

. N SKIN

% Dose in Stratum Comeum, ETA® 4.54 +£ 367

‘% Dose in Epidermis ETA* 1.38 + 1.28

% Dosc in Dermis ETA"® 0.966 + 0.886

, BLOOD

Blood Cmax (pg-cq/mL) 90.08 + 99.77

Blood tmax (h) 17.3 £ 15.7
PLASMA .

Plasma Cmax (pg-cq/mL) 111.76 £ 159.32

Plasma tmax (h) 127 £ 8.7

L J

3z

ETA = Extrapolated to Total Applied Area; samples taken at drug removal
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. M- : ' .
fFable." ~  Whole Blood Concentrations of Total Radioactivity by Time, with Summary Siaifsttes, -

- . Subject ID No.
Time (h) Mean s cys u‘h_m Maximum
Pre-dosg NC NC NC i)
LS NC NC NC.. 000 " 0.00
4 NC NC NC 0.00 1689
6 NC NC NC 000 6371
T 8 6585 10845 16471 . 000  284.10
10 NC - NC NC 0.00 145.06
12 NC NC NC 000 23061
14 NC . NC NC 000 17953
6 NC NC NC 000 16531
18 NC NC NC 0.00 86.46
-2 NC NC NC 000 3252
2 .NC NC NC 0.00 0.00
30 NC NC NC. 08 0.00
36 . NC NC NC . 0.00 0.00
43 RC NC . NC 0.00 37.81
60 n m na na ,
72 NC NC NC 0.00 0.00
120 NC NC NC 0.00 0.00
168 NC NC NC 0.00 0.00
12~ - . - ’ . .
> Table Plasma Concentrations of Total Radioactivity by Time, with Summary Statistics.
leg&mion(pg-eth)
- Subject ID No. }
Time c') - Mean - SD CV% Mimnum' - Maximum
: Pro-dose NC NC NC 0.00 0.00
2 - NC NC NC 000 - 124
4 NC NC NC 000 . .628
6 526 825 151 0.00 209
g 21 129 1% 0.00 338
10 73 165 169 0.00, 429
T 12 956 156 164 552 406
14 41 138 186 0.00 347
16 - 615 121 179 040 307
1. NC NC NC . 000 251
20 NC NC NC 0.00 201
24 , NC NC NC . ‘“es00 165
30 . RC NC NC 0.00 110
36 NC NC NC 000 658
4 NC NC NC 0.00 349
60 na na oA na na
72 NC NC NC 0.00 319
120 - ° NC NC NC 0.00 736
168 NC = NC NC 0.00 569
~_3 . NC Not calculable .

na Not availabic
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| ) . 5)  Study R168-152-8606:

PHARMACOK]NETICS OF AGN 190168 0.1% GEL FOLLOWING SINGLE-DOSE
AND MULTIPLE-DOSE TOPICAL ADMINISTRATION TO HEALTHY -
SUBJECTS (Study date: Feb.-Mar.,'93, Volume 1.72)

~—  INVESTIGATOR AND LOCATION:

OBJECTIVES:

To evaluate the plasma concentration-time profiles following single and multiple-dose topical
applications of 2 0.1% AGN 190168 gel formulation to approximately 20% of the body
surface area of 24 healthy male adult volunteers.

FORMULATION: .
Formulation 8606X; Non-aqueous to aqueous phase addition used in the manufacture.

STUDY DESIGN: ,
The study included a single drug application followed by a 48-hour evaluation period (Study
Day 1-3), and multiple drug applications (once daily for 7 days) followed by a 60-hour
evaluation period after the last dose (Study Days 3-12). Approximately 6.8 g of gel (2
mg/cm?) was applied to 20% of the total body surface area (face, neck, chest, abdomen,

) frontal thigh). Each drug application was removed 12 hours post-dose by a brief shower
Twenty four male subjects entered and completed the study.

Sample Collections - Blood samples were collected according to the following schedule:
pre-dose, and at 2, 4, 6, 8, 10, 12, 13, 14, 15, 16, 18, 20, 24, 36 and 48 hours post-dose.
prior. to drug application on Study Days 5, 7 and 8.
prior to last dose, and 2, 4, 6, 8, 10, 12, 13, 14, 15, 16, 18, 20, 24, 36, 48 and 60 hours

post last dose.

ASSAY:

DATA ANALYSIS: :

Analysis of Variance procedures were performed on pharmacokinetic parameters (AUC,,,

AUC; pe, AUCKE, Cuax> Tmax, Ratio of parameters, Ky, T,;,) to compare the first and last

doses. For calculations of AUC, values of 0.025 ng/mlL were assigned to the below limit of

quantitation values which occurred immediately after the last quantifiable concentration.

ANOVA procedures were also performed on log-transformed data to obtain geometric means
) and calculate 2 90% confidence interval using a two one-sided t-test on these means.

3



RESULTS: :

Plasma concentrations of the parent compound were below the quantitation limit of

ng/ml. fodowing single and multiple dosing witha % gel. After the first dose, the Cmax
of the metabolite was 0.364-0.19 ng/mL. and AUCq, was 15.8+8.4 ng.b/mL.. The-plasma
metabolite concentrations increased during chronic treatment to a mean Cmax of 0.72(4+0.58)
ng/mL and a mean AUC of 19.2410.4 ng.b/mL. The highest C, observed among all -
individuals was 2.89 ng/ml.. The apparent t,, decreased over time to approximately 18 hours.
Steady state was not reached after multiple dosing for 7 days. Time-dependent disposition was
observed in plasma concentration-time profiles of the free acid metabolite and a negative slope
(- 0.016) was obtained upon regression of the trough levels on Days S, 7, 8 and 9. The
sponsor explained that this might be a result of the retinoid's pharmacological effect (e.g.
erythema, skin irritation or thinning of the stratum corneum). Alternatively, the dose might
not have been applied and kept on the skin in a consistent manner throughout the study.

Adverse events were predominantly local effects in nature, including rash (87.5%), pruritis
(83.3%) and desquamation (50.0%) at the application sites. Two cases of systemic adverse
events (dizziness and headache) occurred and were considered not related to the subject

medication. No subject was terminated because of the adverse events.

s

Comments:

1. After a single dose using the % gel, thet,, of the active metabolite was determined
to be hrs in this study, which is quite different from t,, values determined
from other studies. For example, the t,,, was found to be hrs in Study R168-
151-7997.

2. The Tmax for the last dose of the multiple dosing portion of the study was
hours which occurred earlier than the dose removal (at~ hours).

3. The AUC,,, for the last dose ng-l/ml) is about % of the AUC, for the
first dose (in the single dose portion of the study). However, for the first dose, the
"AUC, 11 pc Was ng.h/ml and the AUC,, was ng.h/ml. The

difference between the two values was almost % of the AUC,; which indicates the

48 hour sampling time for the first dose may be too short to accurately determine the-

4, The sponsor claimed a negative slope (- 0.016) upon regression of the trough levels on
Days 5, 7, 8 and 9. This is biased since the levels on Day 10 (at 24 hours after the
Day 9 dose) should also be included in the regression.

'y
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Allergan, Inc.

Table 9.1.1 C.

A Summary of the Pharmacokinetic Parameters for AGN 190299 After Topical
Dosing* with a 0.1% AGN- 190168 Gel

(n=24, except where indicated)

Pharmacokinetic First Dose Last Dose p-value
; Parameters i |

AUCy.4 (ng'h/ml) 4.55 +2.05 101+72  0.0003
[range] -

AUCo.11.pc (ngh/ml) 8.15+3.54 145 £ 9.8 0.0004
(range] . . . )

AUCo. g (ng-h/ml) 15.8 + 8.4¢% 19.2 + 10.4% 0.1552
[range] _ .

CMmax (ng/ml) 0.36 £ 0.19 -0.72 £ 0.58 0.0058 -
{range]

Tmax(h) 13.5%+35 8.75 £ 3.57 0.0001
(range] ) ) i ]

Kgr (1/h) 0.0243 £0.0114F  0.0394 £ 0.0152F 0.0012
[range]

tyz2 (h) (harmonic mean) - 28.5 £ 13.6¢ 17.6 £ 6.71 0.0033
[range] o

*  Approximate dosage of 0.1% AGN 190168 gel was 0.1 mg/kg/day over 20% body surface area.
t . n=22, P-value from cross-over analysis of variance. )
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Plasma AGN 190299 Concentration, ng/ml

‘ i
i
3 .
j— ingle Dose
= MRy , . : —o— Single Dose Phase
i a— Removs Single Dose X . . Q 7pm,Days5,7.8
! | wa— Begin Muliple Dase —o— Last Dose Phase
- : : et Apply Last Dose
2 o : , : N .<¢— Remove Last Dose
L ' T i
0 0 12 - 24 a8 48 | 7 0 12 24 36 48 -60
7 . 7a 7 7a /) 7 7a 7S 7a Lo 7 7a
Dayl DayS Day7 Day8 Day9 )
Figure 9.2.1. Plasma AGN 190299 concentration in human volunteers after single and multiple topical dosing of 2 0.1%

AGN 190168 gel over 20% body surface arca. Data are expressed as mean £ SD-(n = 24).
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SUBJECT CHARACTERISTICS
Study No. R168-152-8606
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_ Mergan Study R168—152~8606,

Plasma AGN 190299 Concentration versus Time
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6) Study R168-150-7997 (Vol. 1.72, p. 195)

PERCUTANEOUS ABSORPTION AND MASS BALANCE OF “C-AGN 190168 0.1%
GEL FOLLOWING TOPICAL ADMINISTRATION TO HEALTHY SUBJECTS

INVESTIGATOR AND LOCATION:

OBJECTIVES:
To evaluate the percutaneous absorption and mass balance of *C-tazarotene 0.1% gel
following a single topical application to héalthy subjects.

FORMULATION; 7997X-4C

STUDY DESIGN:

This was a single-center, open-label study. -Six healthy male subjects (age: 22.64-2.4 yrs.,

wt: 178.7+32.1 1b, ht: 70.4+3.0 in) entered and completed the study. Subjects were
confined for the first 24 hours and each received a single application of '*C-tazarotene 0.1%
gel (170 uCi/2 g gel) to the back and sides of the trunk (800 cm?). After one hour, the treated
area was occluded with plastic wrap. After a further nine hours, the plastic wrap was removed
and the treated area was washed with four isopropanol-soaked gauze pads to remove the
unabsorbed drug. No showers were allowed until 24 hours after the application.

Sample collections -

Tape strippings and skin biopsies: on Day 0 at 10 hours after application (after drug
removal), an area (5.1cm x 20 cm) was taped stripped to glistening (about 20 strips) and two
3mm biopsies were taken within this area. On Day 7, tape stripping was performed again on a
separate area.

Skin sloughings: After biopsies on Day 0, subjects wore tight T-shirt to trap radioactive
material subsequently shed from the skin surface. At 24 hours, the T-shirt was removed and
the application site washed with four isopropanol-soaked gauze pads. A new T-shirt was worn
from 24-48 hours and the application site washed again.

Blood samples: At2, 4,6, 8, 10, 12, 14, 16, 24, 36, 48 and 72 hours post-dose;
stored frozen until analysis. '

Urine samples: 0-2, 2-4, 4-6, 6-8, 8-10, 10-12, 12-14, 14-16, 1624 hrs, and 12 hr
intervals thereafter for a total of 6 days; Stored frozen until analysis.

Stool specimens: Collected for 6 days.
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RESULTS:

The average dose was found to be 1.9440.02 g, equivalent to a dosing density of 2.43 mg gel
per cm®. No radioactivity was found in the 2 hr urine specimen of any subject and very low
amounts in the 4-hr specimen. The urinary excretion rate increased rapidly from 4-12 hours
and then gradually declined with a t;,, of 17-18 hours. Most of the radioactivity was excreted
within 48 hours. The total urinary excretion was % of the applied dose.

The stool data showed a maximum excretion at Days 2-3 and was equal to approximately 1%.
The mean fecal excretion for all subjects was 2.69+1.23% of the applied dose. Subjects

showing the highest urinary excretion also had the highest fecal excretion of rad10act1v1ty
The total urinary and fecal excretion amounted to about 5.3%.

Like the urine data, no radioactivity was found in the 2 hour plasma and only very low levels
in the 4-hour plasma. Subsequently, the levels increased to a peak at 10-12 hours followed by
a decline thereafter. The mean peak concentration in plasma as based on radioactivity was
2.06(10.90) ng-eq/mL. The levels in the packed red blood cells paralleled the plasma content
but only achieved about one-fifth the measured plasma concentration.

Data obtained from tape strippings at 10 hours after application indicated a mean of

0.76 +0.08% of the dose was found in the stratum corneum of the 102 cm? strip site following
the skin wash, which is equivalent to 5.961-0.62% of the dose when extrapolated to the total
800 cm? area of application. The distribution of radioactivity across the depth of stratum

corneum appeared to decrease exponentially. Recovery from the skin biopsies indicated that a_
mean of 2.03+1.41% of the dose was in the epidermis and dermis.

The unabsorbed drug from the skin surface as recovered from spatula, gauze pads and PE film
was '‘%. An additional - % was recovered from T-shirt and gauze pads
used during the 24 and 48 hour skin washes. When these amounts were added to that found in
the excreta, approximately 80% of the applied dose can be accounted for.

None of the subjects demonstrated any systemic side effects or experienced any adverse
reactions at the site of drug application.
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TABLE 1 B
Volunteer Demographics ‘e
SebjectiD ] Sex | Race | Age | Height (In) | Weight (ib) |
M w 22 61.5 140
M W 23 66 157 &+
M w 20 T2 160
M w 23 u 224
M . w 27 74 206
M w 21 2 185
Mean 226 704 178.7
Std. Dev. +24 +30 +32.1
Table Z )
Mass Balance Summary
% Applied Dose
. Average SE
66.444 2294
24-43 br Wash: ** 7474 072
;J:;e Recovery: 2.612 0.)3§
Recovery: 2.689 0.501
- 0.764 0.077
Total Recovery: 79.983 2629
*: Includes Saran cover, spatula and gauze,
¢*: Includes T-shirt and gauze.
TABLE 3
Biopsy Radioactivity
Subject DPM-Bkg | DPM/biopsy | % Dose ETA™
Mean + SD T ‘ 203 |
* Extrapolated to Total area of Application.
oo, 3 THIS WAY
4l ON ORIGINAL



Urine Excretion Summary R
% Applied Dose/tr
Samplc 8 ) AnﬁL SE  Mid-T (he)
] 0.000 0.00
2 * 0.004 0.00 .
3 0.046 001
4 0132 = 003
s e.187 00}
6 0.214 002
7 0.147 0.03 .
] .14 002
’ o.058 0.01
10 s.018 0.00
L 0.907 0.00
12 0.005 0.00
3 0.003 0.00
4 0.002 (L]} (]
15 e.001 000
1 0.001 0.00
" 0.000 0.00
Table &
~— Stool Recovery Summary ?4‘6
% Applied Dose o c“
o
Samplc # (Day J
‘ X
> X
y 2
: 7%
5 .&
‘
7
s
Totsls: A %) B IOy

‘:Misingvalucsmdayswbcnmmpkmpmvidcdbyvolum.

Table 6

Tape Strip Summary
% Applied Dose

[
»
3
-
]
!

PO IR I RV R

Average SE
8.180 0.022
0.078 0.010
wn 0014
0.054 0.006
'0.057 0.007
0.052 00Uy
0.048 0.010
0.028 0004
0.027 0.006
0.021 0.006
0.022 0.004
0.018 0 0US
0.022 0.005
0.019% 0 VOS5
0.012 0 002
0.01S v.003
0.010 0.002
0.010 0002
0010 0 002
0.010 0002

0.764

aua?

&}M“




Table 7

Plasma Concentration Summary
Nanogram-cquivalents drug/ml
Sampley — Aveesge = SE_ Time (o)
1. 0.000 0.000
2 o101 ooy ,
3 o4 0230
4 1.5 0352
s 1011 0.360
.. 2M0- 03T
1 1.508 0.250
] 1179 0.174
’ 0.120 0.136
10 053 0.0%0
. 0.305 a.01s
n 0.109 0.040
¢ - .2 notavailable ‘ l
Table &
Packed Red Blood Cell Concentration Summary
Nanogram-cquivalents drug/ml
Sampe®l T - Average |SE Time (h1)
— 0 0
2 0.002 0.002
3 0.095]  0.043
r 0223]  0.062
5 0.371]  0.054
~6 0404]  o0.101
7 0276]  0.063
s 0.169]  0.041
3 0.064]  0.024
% 0.028]  0.017
i 0.016 0.01
12 0.01 0.007
*: Data not available. | | _ | { 1 I
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Figure 2

r =0 Stool Recovery ]
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l
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Day of Collection

'h

Upper Panel: Stool recovery (mean) plotted from the data in Table 6.
Lower Panel: Cumulative (mean + SE) stool recovery.
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Figure 3

B —O~Plasma Concentration
—O— Packed RBC Concentraion *

Nanogram-Equ/ml

10
-0~ Plasma Concentration
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o
L
g 0.1
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0.001

| LU DL BN SN N NN NN BN BN [ NN N
0o 10 20 30 40 S5 60 70 80

“Time (hr)

Plasma and packed RBC concantrations (mean = SE) blottod trom the data in Tables 4 and S.
Upper Panel in linear scale format; Lower Panel in semi-log scale format.
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Figure - 4
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Tape strip recovery (mean + SE) across 20 individual strips
plotted from the data in Table 7. Line represents a fitting of the data.
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7y  Study R168-155-8757: (Volume 2.17)

PHARMA:COKINETICS OF AGN190168 ADMINISTERED AS A SINGLE
INTRAVENOUS INFUSION DOSE AND AS A SINGLE TOPICAL DOSE (0.1% GEL)
TO HEALTHY SUBJECTS

.

Primary Investigator:

OBJECTIVES: :

1. To determine the pharmacokinetic profile of tazarotene and the active metabolite
following a single intravenous infusion dose of tazarotene to healthy subjects.

2. To determine the rate and extent of absorption of tazarotene and the active metabolite
after a single topical dose of tazarotene 0.1% gel by comparison with the intravenous infusion
data. _

3. . To assess the safety of tazarotene after topical and intravenous administration.

FORMULATION:
IV solution: 0.01% w/v in 45% w/w ethanol.
Gel: Formulation 8606X

DY IGN:
This is a 2 period, cross-over study. Eight male subjects (age: 31.148.5 yrs, wt: 73.1+7.6
kg) entered the study, each received an IV infusion dose and a topical dose with a washout
period of 13 to 15 days. Subjects remained confined 72 hr following each dose.

Drug administration -

1) IV-infusion dose: The dose was administered over a 20 minute period in the morning.

The total amount of tazarotene administered was approximately 15 ng/kg in a volume of
approximately 10-15 mL. (Because of the known adsorption of the drug onto the syringe, filter
and tubing, a 19% overage by volume was administered). '

if) Topical dose: The 0.1% gel was applied to 20% of the total body surface area at 2
mg/cm? (equivalent to 107 ug/kg) in the evening, and the actual dose for each subject was
recorded. The application area remained uncovered for 2 hr while the gel dried and
afterwards it was covered with standard light, non-occlusive nighttime clothing. The dose was
removed during showering 12 hr later.

Sample collections -

i) IV infusion phase: =
Blood samples:  pre-dose, 5, 10, 15, 20 following start of infusion, 2, 5, 10, 15, 30, 45,
(27 samples) 60, 90 minutes, and 2, 3, 4, 6, 9, 12, 17, 24, 30, 36, 42, 48, 60 and 72
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hr following the end of infusion.
Urine dnd feces: pre-dose, 0-12, 12-24, 24-48, 48-72 hrs.
ii) Topical phase: - ‘
Blood samples: pre-dose, 3, 6, 9, 12, 14, 17, 20, 24, 30, 36, 42, 48, 60 and 72 hr post-
dose.
Urine samples:  pre-dose, 0-12, 12-24, 24-48, 48-72 hrs post-dose
Fecal samples:  Not collected.

All sample processing was performed under yellow light. Additional blood and urine samples
were collected for laboratory testing at approximately two weeks prior to dosing, at 24 hr after
infusion, and at 12 hr after topical dosing.

Plasma samples:

Urine samples:

Feces samples: Not assayed due to lack of an appropriate method.

DATA ANALYSIS:

BLQ values were not included in mean plasma concentration statistics. The mean plasma and
urine concentrations were not calculated if 50% or greater of the samples at any single
sampling time were BLQ.

Terminal elimination rate constant (k):

a) For tazarotene:

In the infusion phase, the k value for each subject was calculated by regression of the linear
portion of the semi-logarithmic concentration versus time plot of the last three quantifiable
time points before the first BLQ value (but 6 to 12 hr and 12 to 24 hr for subjects #i*and
a, respectively). K values were not calculable for the topical phase.

b) For the active metabolite:

The k value for each subject was calculated by regression of the linear portion of the semi-
logarithmic concentration versus time plot from 30 to 72 hr (or 30 to 60 hr for. subjects sl
and 108) in the infusion phase, and 36 to 72 hr for the topical phase (the 48 hr time point was
omitted for subject ANINY.

T,n: Mean values are reported as harmonic means and the corresponding standard deviations
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were calculated using a jackknife technique.

AUC: AUGCgy, AUC, 44 and AUC,;,r were calculated for each subject by the trapezoidal
rule, The AUC associated with the terminal phase (AUC,) was calculated for the TV infusion
by dividing the extrapolated concentration of the terminal phase (at the midpoint of the
infusion for tazarotene or the end of infusion for the active metabolite) by the terminal
elimination rate constant, i.e.,

[

For tazarotene: AUC, = C; e/k (midpoint of infusion: at 0.1667 hr)
For the active metabolite: AUC, = Coi/k  (end of infusion: at 0.333 hr)

MRT/MAT: The intrinsic mean residence time (MRTp) for tazarotene and the active
metabolite, and the mean absorption time of tazarotene after a topical dose (MATy,z 1op) Were
calculated as follows:

~

MRTrpzpme = MRTrpzne - MITqaz ;e

MRTyermwme = MRTyverme - MRTraz e

MATaz rop = MRTyerror - MRTMEr.m
MRT: Mean residence time MIT: Mean input time
TAZ: Tazarotene; MET: Active metabolite
INF:  Infusion; TOP:  Topical

The following PK parameters were also calculated:

Tazarotene Metabolite

CLixz = Dose/AUCy g 14z CL/Buer = Dose/AUCo 1, ver
Varaz = Clya/keaz Vd,MEr I Fyer = (CL/BF)yer TKyer
Varaz = Clqaz x MRTy,, Veomer = (CL/BF)yer X MRT ey

Statistical analysis: Analysis of variance was performed using the following model.
Y = i + treatment +sequence + subject(sequence) + period + error

RESULTS:
A) IV infusion phase:

a) Plasma samples:

i) Tazarotene: After the IV infusion dose, the plasma tazarotene concentration rose

rapidly to achieve a Cmax of 17.8+8.2 ng/mL at the end of the infusion period. The plasma

concentration then declined very rapidly reaching approximately ng/mL by . hr after the

end of the infusion. The decline was biphasic with a terminal t,,, of hrs. Only

% of the total AUC,,, was associated with the terminal phase, indicating that.the majority

of the dosed tazarotene was eliminated during the rapid decline phase. The clearance was
L/hr/Kg, the volume of distribution was L/Kg, while the steady state

volume of distribution (V) was L/kg. The intrinsic mean residence time was

')



determined to be 1.56+1.09 hr.

ii) Active metabolite (AGN190299): =

The concentration of the active metabolite rose rapidly to reach concentrations higher than that
of tazarotene with a mean Cmax of 34.0+5.05 ng/ml and mean Tmax of 0.484-0.26 hr after
the end of the infusion. The plasma concentration then declined biexponentially with a
terminal t,,, of 13.84-2.2 hrs. The mean AUC,; was 158 +25 ng.hr/mL and intrinsic mean
residence time was 6.204-2.44 hr.

b) Urine samples: ‘

No tazarotene or AGN 190832 was detected in urine samples, and only one urine sample had
detectable active metabolite. AGN 190844 was the major urinary metabolite and a total of
11.9+5.23% of the IV dose was excreted into the urine as AGN 190844 within 72 hrs with
the majority excreted within 12 brs.

~

B) Topical dosing phase:

a) Plasma samples:

i) Tazarotene:

Tazarotene was detectable in many plasma samplcs owing to the improved assay method
ng/mL). After a single topical administration of 0.1% tazarotene gel, the mean

Cmax was 0. 016+0.006 ng/ml. and the mean Tmax was 12.0+4.2 hrs.

ii) Active metabolite, AGN 190299:

Plasma concentrations of the active metabolite rose steadily to reach a Cmax of

ng/mL at hr post-dose. The decline from the Cmax was monophasic with a half-life
of hr, which is comparable to the terminal half-life after IV infusion of tazarotene
solution. By comparison of the AUC,,;  values obtained from the infusion and topical doses,
the bioavailability of the topical dose was found to be 7% of the applied dose. The
MRT of the metabolite after topical dose was hr, yielding a MAT of hr
for topical dosing of tazarotene.

b) Urine samples:

Tazarotene, the active metabolite and metabolite AGN 190832 were not detected , :
ng/mL) and only AGN 190844 was observed in urine samples. A total of '% of
the topical dose was excreted into the urine collected up to 72 hrs post-dose and most occurred
during the 12-24 hr and 2448 hr collecnon period.

C) Intersubject variability:
There was low intersubject variability in the PK parameters of tazarotene and the active

metabolite following an IV infusion of tazarotene. The greater variability observed in the PK

parameters after a topical dose reflects the intersubject variation in both rate and extent of
percutaneous absorption.
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D) Adversc events:

The IV mfusxon dose was associated with signs and symptoms of irritation and mﬂammatxon
(erythma, edema, pain, stinging, numbness) in and around the area of injection and some of -
these adverse events persisted for a prolonged period. The only adverse event following .
topical dosing was a single episode of treatment-unrelated syncope.

Comments:

1. The sponsor stated that 19% overage for the infusion dose was used due to adsorption
of drug by infusion components but the supporting data are not provided.

2. The assay method and method validation results for the -metbod used in this
study are not provided. R
3.  Regarding the systemic exposure after a topical dose: .

a. Assuming no adsorption loss for the infusion dose, the actual dose will be 1.2 times of
the dose used in the calculation, and the absolute bioavailability for the topxcal dose will be 1.2
times of what the sponsor calculated.

b. The observed mean Cmax and AUGC, ; for the active metabolite after the topical dose
in this study (Cmax: 0.244-0.17 ng/mL; AUC, ;. 6.25 ng.hr/ml) were comparable to the
values observed in a previous single-dose study with 24 healthy subjects (Cmax: 0.47+0.25
ng/mL; AUC, .- 14.64+6.8 ng.h/mL).

c. The extent of systemic absorption after a single topical dose was determined to be
.% from this study which is comparable to values obtained from previous studies.

4.  Regarding the urine data:
a.  Urine sample concentrations were provided without the urine sample volume data.
b. Excretion of the active metabolite within 72 hour post-dose for the topical dose was

about 2.9% of that observed after the infusion dose, or 0.4% after correction for dose
differences between the two administration routes.

c. Because of the low creatinine clearance observed (possibly due to incomplete collection
of urine samples), and the fact that several samples were left at RT for an unspecified time
period, the urine data was less emphasized in this study.

5. The elimination half-life of the active metabolite determined from the IV infusion dose
was 13.842.2 hrs. This indicates that the terminal phase of the active metabolite after a
topical dose reflects the elimination rate rather than the absorption rate.
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Allergan, [ac.
Key Pharmacokinetic Results . A N

Mean, S.D. and CV% data (n=8) of key results arc presented as follows:

. AGN 190168 AGN 190259
~Parameter (Unit) Mean SD. V% Mean SD.” CV%

-

Intravenous Dosing

" AUCg.24 (ngehr/mL) 8.47 150 177 146 24 16.5
AUCo.TLDC (ngehr/mL) 7.28 2.17 29.8 156 25 16.1
AUCO.INF (ngehr/mL) 740 - 222 299 158 25 15.8
%AUC in terminal phase ~ 17.5 30.5 1744 208 55 263
K (). 0.111 0059 53.1 0.0503 0.0081 16.2
tiz (hr) (harmonic) 6.22 333 536 3.8 22 159
C* (L/hokg) 2.23 0.85 382 00970 00144 14.8
Ve QUkg) 261 156  59.6 197 °038 195
Vss® (Lkg) 355 208  58.8 0.750 0.244 325
AUMCyNg (ngsh2fmL)  13.5 9.4 . 69.6 1224 410 33.5
"MRT. (hr), intoinsi & 1.56 109  69.6 620 244 394

. Topical Dosing
Crax (ng/mL) 0.0160 0.0055 343 0.241 0.173 71.6

tmax (hr) 12.0 4.2 35.4 18.6 6.1 - 325
AUCg 4 (ngehr/mL) NC NC NC 2.78 1.85  66.6 -
AUCp-1LDC (ngehr/mL) NC NC NC 578 285 492
AUCo.NF (ngehr/mL) NC NC NC 6.25 2.87  46.0
kK (rl) : NC NC NC 0.0410  0.0072 17.5
un () NC NC NC "16.9 30 174
F (% Dose) NC NC  NC 0.550 0219 39.8
AUMComng (ogehr2mL) ~ NC NC NC 207 81 39.2
MRT " ‘(hr), +opicat NC = NC NC 35.0 7.0 20.0
MATER (ho) . 288 8.5 29.7 NA NA NA
NC = Not calculable NA = Not applicable

* Assuming Fm = 1 for AGN 190299

28 August 9S/FR 58 . R168-155-8757
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Figure 92.3  Plasma Concentration Versus Time Profiles of AGN 190168 and
AGN 190299 Following a Single Topical Administration of AGN
190168 0.1% Gel to Eight Healthy Subjects:
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Percentage of Dose Excreted into Urine Following a Single Intravenous Infusion and Single

Table 9.1.6
Topical Dose of AGN 190168 to Eight Healthy Subjects.
Intravenous Infusion Dose _
. % Dose excreted
Time — | "_Mean SD CV%
br 103 5.6 544
hr 109 101 920
hr 0399 0.271 - 68.0
hr 0.0903 0.166- 184
Total 11.9 523 439
Topical Administration .
% Dose excreted
Time - o ' Mean SD CV%
he 0.0483 0.0653 1.35
hr 0.144° 0.107 0.742
he 0.115 0.0648 0.566
he . 0.0340 0.0189 0.556
Total 0.341 0229 0.671

I
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ArTACO Parsmeters of AON 190168 following » Single Intravenout Infusion Dose of AGN
Appendi 333 u,ﬂn“{g;‘;roluﬁm EE‘:L H':auhy Subjects, by Subject with Summary Sutisiics, ) )
. ‘ | |

19016,
Fa . Tubject No. Me\m 0. V% Min M P ‘ "
(i - o ~ ; Appendiz 9212 Listing of the Pharmacokinetic Parametzrs of AGN 190299 following a Sing) .

! 27 130 1 loBl;gmedmySubjem.bySubjmwmSmrmrys“ﬁﬂ:‘“ 8 4 Single ‘WNRﬂAGleI&OJSN

' 47 130 173 % , .
:33::;‘(:‘:3;14 721 17 298 359 1Ll
AUCope (ngeh/mL) 140 222 299 384 113 T - T —
%AUC?IGurme] hase L1278 048 1744 3 928 )
' sn ’ 0011 00591 5.1 0.0226 0200 - ‘
. R(h(f‘v)) 821 352 366 346 307 Crsa (ngimL) 0241 0173 706 00420 0.57
c’umn 161 %08 1S w2 278 toas (he) ) 196 605 328 110 300
a wvap [ 221 085 382 33 4N AUCh34 {nphafmL) L7 LIS &6 02 SN
Ve O s 1993 1194 613 01 4348 AUCSTLEC (ngehehmL) Mo ws o s
v‘ Py 21 136 $96 994 587 AUCHpe (nphesml) 625 2 0 21 na
V:t w 259 145 $s3 102 ST t (heh) A
v (LAL) . k 358 208 S84 165 818 :n v} 169 295 174 140 s
AUMCpLoe (npehedmL) . 56t 763 89 232 263 {% Dose) 0350 0219 398 0255 0450
AUMCpoq (ng-NYmb) 15 939 66 313 310 AUMCompe (nghe2fmL) 102, 10 44 s I

o 173 L09 629 0433 401 AUMCo.ep (nghedimi) 201 t0 W2 102 3%

MRTE’: i:i 156 109 695 0447 394 MRTIG, () 50 700 200 243 s
MRT! .

NC = Not caleulable

ettt - 0

Appendlz 93,10 Listing of the Pharmacokinetlc Parsmeters of AGN 190299 fellowing a Single Intravenous 1ntusion Dose of AGN
190168 0.01% solution to Bight Healthy Subjects, by Subjeet wth Sumwmary Staditics. Appendis 9311 Lisingof e Prarmacokineic Paramcier o AGN 190168 following  Sngle Toplcal Dose of AGN 190168 0. 1% gel

10 Bight Healthy Subjects, by Subject with Summary Sutist

Faramewer (UnY g TubectNo. - “Mean 5.0.CVE Min Max , :
- — Tinamewr Yubfect No. " “Mean LD, CVE  Mia  Ma
. " {Unit} . - - . R

AUCo24" tngeha/mL) T ‘ ' 146 240 165 124 199 . . :
AUCaTLEC (ngehs/mL) 156 280 161 129 204 Cue (np/mL) " 00160 00055 - 4.3 000852 00232
AUCopy {np-he/ml) 158 249 158 130 205 trag (N} 120 424 354 600 200
ILAUC In terminal phase 208 S48 263 143 17 AUCH 34 {ng-he/mly NC NC NC NC NC
ol ’ 0.050 0.0081 182 0.0334 0.0615 AUComLoC (ngehe/mt) NC NC NC NC NC
na v 134 219 159 13 07 AUCo oy Inghr/mL) ¢ NG NC NC NC NC
o 741 0961 135 605 834 r (el NC NC NC NC NC
W (WAL , 0097000144 14800732 0.118 : ha () 'NC' NC NC NC NC
e - 1 2s 197 a2 1S F (% Do) fc’ ¥ NC NC NC.
e LA 197 0384 195 143 2.8 AUMComoc (ngri/ml) . NG NG NC NG AC
@ 554 208 76 407 108 AUMCo.par (nghe/m) NC NC NG N NC
f (LA ' 0750 0244 325 0483 1LY MRTIE ) NC NC NC NC NC.
1043 259 249 712 1394 MATIEL o) Ms 154 297 125 401

WMCsnoc (np-he¥/mL)
WMCope (ngehet/mL)

AT )

R (M)

1224 410 333 779 1¥9$
776 239 308 35 130

620 244 94 442 LN

NC = Not calkeuhable

/Assuming Fmoa | , ' é {

‘



P
£

; ‘
Appendix §3.3- I.Wum Concentration (ag/mL) versus Time of AGN 190168 following un Intravenous Infusion Dose of \\/‘
' AGN 190168 Into Eight Healthy Subjects over 20 Minutes, by Subject with Summary Statistivs. : -~
"Time Trom Subject No. Mean  SD. CV® ~ Min M Appendiz 93.5 Listng of Pi ‘
rend ol . asma Concentration versus Time of AGN 190168 followin
heson Elght f-luhhy Subjects, by Subject with Summary Sutstics, 8+ Topicul Dose of AGN 10165 0.1% gel 1o
) hr! _ *
Time alter Tubject N ‘

Pre-dose NC  NC  NC 40U743 0.00743 dose applic ubject No. e 50, CVX ~ths
e 794 447 363 183 154 wion ' Mia M
0186 133 599 451 S4 ) — \
aomom
0 g 3 460 1. 1. Pre-dose.
0.0 25 332 424 645 2018 3 . NC NC “‘NC 0
{0.083 803 228 184 AN 1.0 [ NC NC NC 0017 00107
(0167 429 108 252 119 sy 9 NC NC NC 00122 00I3$
(0.2 267 078 268 16l 37 12 0.0113 0.00697 613 0.0080S 00232
(0.5 136 0362 312 0N LW 14 00126 0.00619 493 0.00701 0.021$
1075 0628 0234 373 0312 L0 17 0.0104 0.00452 436 0.006%6 0.0194
| 0345 0136 394 0133 061y 20 NC NC  NC 0.00636 000822
) 0176 0113 643 0.US20 0.407 Y] 0.00992 000436 439 0.00504 00159
2 0,147 0142 953 D3} D402 30 NC NC  NC 0.00856 000608
3 00365 00434 766 00157 0126 3 NC NC  NC 000344 00163
4 0.0451 00406 901 00147 0.131 4 NC NC NC 0.00719 0.00119
& 00443 00365 1323 00100 0.110 a NC NC NG 0.00624 0.00624
9 0.0435 00709 163 0.00779 0217 60 NC NC NC o 0
1 0.0332 00495 149 0.00681 0,142 1 NG  NC NC 0.00810 0.00810
; SE e 4B 40 Rt G oo e
u* 2 W7 O .0t B - =

i) NC NG NC 0.00304 0.0282 LQ = Below limit of quanduation (0.005 ag/mL) NC o Netcsiculable

35 . NC C NG 0.0068) 0.0063) ‘

Q NC NC NC 00225 0.0223

" NC  NC  NC 000599 0.00676

% NC  NC  NC 0.00542 0.0090)

1 NC  NC__NC 000593 0.00776

UL = Below limil of quanyuation (0.003 ng/mL) NC = Not eaiculable . .

1ppendiz !7.1.4 Listing of Plasma Concentration versus Time of AGN 190299 following an lawrevencus Infusion Dose of AGN 190168

late Ef;m Healthy Subjects over 20 Minutes, by Subject with Summary Siatistics.
TRV (YT Subject No. Mean S.D. CY% Min® Mz
md of !
miution
Mt
) NC NC NC 0 0
s 194 0438 4k3 0349 197
tw.166 1.¥ 241 W8 3w 1Ll
0.083 157 99 19.) 10.8 20.2
" 251 481 U9 16 36
.03 7 620 224 1.7 351
0% 7 589 182 2% W)
167 N6 S92 176 24 A2
.28 N.2 543 16.4 229 40.3
8 332 526 15k 1N 412
.35 M0 3.03 14.9 Y 427
“ 37 S8 183 134 404
.8 293 4N 149 245 1
229 s 1869 187 29)
160 120 199 113 117
109 233 214 A 159
3.48 1,40 238 4.21 343
Y 258 0307 il 1.51 324
1 .86 0433 232 128 245
7 109 025 234 0749 1.2
1t 0640 0190 296 0415 095
0 0.400° 0126 313 0251 065]
e 0274 00YSI 348 0165 0452
1%} 0.195 00332 42.6 - 0105 0351
" 10124 00439 IS4 00802 0.220
P 0.0992 00760 766 0.04)9 024]
" 0.0910  0.0954 108 0.0278 0,308
BLQ = Below limit of quantistion {0.003 ng/mL) NC = Notcalculable }
"

Appendix 9.3.6 Listing of Plasma Concenaation versus Time of AGN 190299 lollowl q

Blght thy Subjects, by Subject with Summary Staiisdes. 81 Topleal Dore of AGN 130168 0.1% pe
Time ali ’
Tim applﬁc ) Subyect No, Mesa .0, (Ve Mis  Mu
atlon —
BL3]
SPre-dou' NC N 0
H 0.00602 0.00573  98.2 0 0.0181
$ 0542 00337 621 00183 0116
9 0.147 0.167 114 00384 0.837
; G193 0.184 983 00381 0.7
I s 0.158 0103 655 00322 0.29
" 0.166 00967 SK2 00413  0.)1
2 0.131° 0.0917 609 00419 0JII2
u 0.128 00731 513 0042 0293
by 0.127 0.0848 68.6 00388 0.247
u 00838 04384 ~ 480 00328 0.167
a 0.0704 366 521 0079 Q.15
4 K 0.04x5 0.0270 357 002X 0109
% 0.0326 00185 307 00164 0.0888

_ 0.0136 0.00647  34.7 _0.0113 0.030)

BLQ = Below limit of quantiaton (0.008 ng/mL)

NC = Not cafculable



