These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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MDA 19-322 ™

M. Daevid MacParlane, Ph.D,

Glaxo, Inc.

P.0, Box 13960

Research Triangle Park, North Carolina 27709

Dear Dr. MacFarlane:

Reference is made to your New Drug Application dated August 30, 1984,
submirted pursuant to section 505(b) of the Federal Food, Drug, and Cosmetic
Act for Temovate (clobetasol propionate) Cream, 0,05%.

Ve have completed the review of this application and have concluded that

adequate information has bean presented to Jemonstrate that the drug is safe
and effective for use as recommended in the final prirzed labeling submitted _
on Decnbel:.ﬁ. 1983, Accordingly, the application is approved, -

Please submit one market package of the drug when available.

Ve renind you tiat you must comply with the requirements set forth under 21
CFR 314.80 and 314.81 for an approved NDA.

Sincerely yours,

M n,/m/vs

Elaine C. Esber, M.D,
ces Director
Orig MDA 19-323 Office of Blologics Research and Review
(ATL=DO) —=_ Center for Drugs and Biologics
HFN-82 o T
HN-710 T _— ‘n
HP¥-220 _ :
HFN-800 .
HrN-015 L
HFN-815/KTabor T | HE7E
HfN-8135/Chen/RCasola
HFN-815/Pharm/ MMDavitt '
HFN-815/CCEvans 1_9(
HFN=815/DCBostwick:ben112/16/85:0545a >t -

Rough Draft 12/16/83
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ADVERSE REACTIONS: TEMOVATE™ (riobetuset pro-
pianats’ Cream and Ointsent are ganurally well-tolevated
wii. osed for two-werk trestrment paciods.

The most 1is=uent ariverzs rasclions reneriad for
TEMOYATE Ci- .0 harw boen lacal and have included
burning sensat: . n 4 of 421 patients and stingig
sensation i 3 ui 471 patients. Loss frequent advarss
reactions were itcking, skin atraphy. cracking and fresur-

mg of the ghin, which occurred in 1 of 421 patients.

Tha most fequant adverse avents reparied for
TEMOVATE (wntment have been Incal and heve inciuded
utmng sensation, writation, and itthing. Thesa accurred
w2 of 56 patieis. Less trequent adverse reactions
were stnging, cricking, & vthama, felliculitia, numbness
of fingers, skin strophy, 8nd telengiectasia, which
occurred in 1 of )66 patiowts.

L

[
matitrs, mecerstion of the skin, secendary infaction. shin
atruphy, sorion, ont miliorie. Systomic shesrption of
topcal corticeatarsis has praduced reverslble HPA
supprssion, manifentations of Cushing’s syndroms,
hypuiglycomis, sad glucenwic is seme putionts. I rare
netances, treat for withCrawdl of troatment) of
psoriasis with covticestarsids & thaeght 1o hive groveked
the pustular form of the dissase.

OVEADOSAGE: Yepically applied TCMOVATE™ can bte
absoibed in sufficient ameunts te produce systemic of
tects (soe PRECAUTIONS).
ODOSAGE ARD ADMINISTRATION: A thin layer of
TEMOVATE™ Cruam o Ointmust shwuld by ayplied with
cantls rubbing (o the affectsd skin meas twica daily.

. at

HOW SUPPLIED: TEMOVATE™ Croam 0.05%
w 15 g (NDC 0173-0375-73) and 30 g (NDC
01730375:72) twbes. TEMOVATE™ Owtmunt 0.05% is
supplied in 16 g INDC 0173-0376-73) and 30 ¢ BNDC
0173-0376-72) wbes.

Store betwosn 15° snd J0°C (58" snd B8°FL
TEAOVATE Cream shachl net be refrigersted.

Glaxo

Glare Dermacology Products
Giano bnc. Oscomber 085
Research Tri Farh, KC 27708

Copyright 1995, Claza inc. AD rights reserved.




NDC 0173-037%-72 Tray of 12
Temovate™

{clobetaso! propionate) -

Cream, 0.05% :

For dermatologica! use only—Not for ophthalmic use.

30g 3

Caution: Federal law prohibits dispensing
without prescription.
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Tray of 12
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Caution: Federal law prohibits dispensing without prescription.

For dermatological use only —Not for ophthalmic use.:

Cream, 0.05%
15¢g

MNDC 0173-0376-73
(clobetasol propionate)

Temovate™

_ mA Y-

Contains: Clobetasol propionate 0.05% in a cream
base composed of propylene giycol, glyceryl
rmdnostearate, cetostearyl alcohol, giyceryl stearate,
PEG 100 stearate, white wax, chlorocresol, sodium
citrate, citric acid monohydrate, and purified water.
See package insert for full prescribing information.
Store between 15° and 30°C (59° and 86°F).

Do not refriqerate.

PN727436

455001

465001

Glaxo Dermatology Products
Glaxo Inc., Research Triangle Park, NC 27709
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Containg Clobetssol proponate 3 05% w1 8 Croam Dita

ot prapyiens alvcol Plvu-vl monnoprarate celosshnyl siconel.
giveervt swmerite PEG WI0 stwordie wivts i chipracrapst.
sodsm crate citnr acod mor Pearite B gundud wiies.
$a@ PICAIGE INSEN 137 SR re 4 rienyg snfurmAtIon

Stove Detwesn 15 and 30 € 59 and 98°F1 Do not wtngeare
See cmg fot 101 ng an) Fepwason dal

wnportant Da not use 1 gap nas Beun PUICIUrEd 2 1B NOL

i
To Owen Use cap °0 gunt Tyre 198l

Glano Durmptoiogy ennuris .
Glano Inc  Rewrsts~ T+ ampe P NC 27709 «ne2

NDC 0173-0375.73 Tor mmacd
R
- (%} use.

m’l‘ﬂgﬂﬂilel f'a:)."c:“m Sodersl lew

Cream, II.W WY oronns cepensing
Y .

15g

Glaxo

Contan:—. Clobetasol proponaty 0.05% m 8 cresm base com-
posed of propyiene iycol Em:nvl monostearate, cetostelryl
slcohol, ghvceryt stearate PEG 100 steareie, whity wax,
chiorocresnl sidbum rirate cntric acid monohydrste, and
purifiad water

Sev packige et tor tull preacribang information.

Store between 15 ont 30 C 159" snd B8°F). Do nct
re.rgeate

See cnmp for ‘of no and exp-ation date.

w‘m O not use sl hee besn punttured or i aot
v

To Open. Use 40 10 puncrure s68.

Giano Dermatmngy Products
Glano Ine  Reswaer h Trange Park, NC 27700 43802

NDC 0173:007%-72

Temovate™
{clobetasol promonate)

Cream, 0.05%

30g
Glaxo
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NDC 0173-0375-73 For dermatological use only —
- Not for ophthalmic use.
Temovate
trrjobetasol pro| e
(': P np.ﬁ'g% Caution: Faderal law prohitnts
'] oam. o dispensing withoul prescription.

15g

Glaxo _ )ﬁ""

Impartant: The fue g ot s product 8 ;n\mnd by & metat tamper-resistant
sapl. If this seat ~us teer punclured of uﬂm vizble, do not uie And return
PIOBUCT 1D PIaCE o° s ase
To Opan: To pur ..,-m.-ml vemu the cap and plsce the punciure-lop
ong the tube P+ 1nwn gnly- Untl sesl » open. To close. screw the cap
back onto the tune K

.

454301

P4

Ay .

e
NDC Glﬂé For dermatnlogical use only —

SO Not for ophthaimic use.

Temovate _
{clobetasol propanatel Caution: Foderal law s L]
CIOIIII. 0-05% . dispensing without prescription. p——
15g —

Glaxo ;

te 0 05% in & ceem base ¢ mposed of propylens

m yl"'nmmm coroategryl sicohol, giyceryl wearate, PEG 100 wieanite,
Wla, Chigrocress? sodhurn Crtrame, CNC acid MOnohydres, snd purifisd water.

See PECKEQE 1N3arT Yr ‘ul presCribiig MAOIMETtION.

Store between 'S eng 30 C +58° and B8°F). Do not wivigerste.

PN

Gigno Dermatoiogy P-orhcts

Gigmo InC . Resapsin ™ argu Park NC 27708
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NDC 0173037572 ' For dermatological use only—
Nort for nphthalmic usa.
omour__
ciaby: proponate an: ..
Cream, 0.05% o) o e proits
309 <
Glaxo ;’f ,)9
,‘;.4

Important: The apening of this product is coversd by & metal tamper-
resistant seal. it this sgat has been punctured Or is not visible, do not use
and return product, W place of purchase.

To Open: To ghficiure the seal, rvarse ihe cap and p'ace the puncture-
lop onty .the Push down firrnly until ssal is open. To close, screw

Mk onto the tube.

NDC 0V73-0376-72 For dermatological use only -
Not fo: ophthalmic use.

;lnmovalte"' o

clobetasol propionate Cautlon: Fodo.ul law profibits

Cream, 0.05% dispenaing without prescription.

g

Glaxo

Cortains: Clobetasol propionats 0.05% in a cream hase compased of
propylene glycol, glyceryl monostesrate. cetostesryl aicohol, giyreryl
stobrata, PEG 100 stearate, whits wax, chiorocresol, sodium citrate, cistic
acid mono'wdrate, and purified water.

See package insert for full prescribing information.

Store between 15° and 30°C (69" and 88" F). Do not refrigerats.
PN1214s2

Glano Dermatology Praducts

Glaxo inc., Research Tmnqlo Park, NC 27709
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Medical Officer's Review of DA 19-322

Applicant: Glaxo Inc.

5 Moore Drive
Research Triangie Park, N.C.

Drug: RemovateR {clsbetasol propionate} Cream 0.05%
Date of Receipt: 8-30-84

Related IND:

Code Names: Glaxo Chem. DMF

JMF

Structural Formula CHy <)

Clobetasol 17-propionate
Cetostearyl alcohol BP
Glyceryl monostearate

Whita wax NF

Propylene glycol USP
Chlorocresol BP

Sodfum citrate BP

Citric acid monohydrate BP
Purified water USP

Introductory Comment:

Clobetasol 17 propionate is the most potent steroid available to date,
mavketed in Europe, Japan and Capada under the name Dermovate, indicated
for the topical treatment of psorfasis and other corticosteroid-
responsive dermatoses. It is reported that repeated non-occlusive
applications with doses of as Tow as 2.0 ?rams per day have been
associated with depressed cortisol secretions as determined by a.m.
plasma cortisol and/or urinary corticoid measurements.
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II. Controls Review

In his review of 11/8/85, Mr. Ernest G. Pappas, chemist, noted
deficienzies that were communicated to the sponsor via telecon on
11/16/84. 1In addition, a Tetter with a summary of the deficiencies was
sent to the sponsor on 1/2/85.

III. Pharmacology - Toxicology Review: Ulnder review.

IV. Review of Clinical Studies:

A. Special Studies

1. William Epstein, M.D., of San Francisco, Caiifornia, conducted
an open study to determire the sensitization potential using the
maximizatic.: procedure developed by Kligman. This was achieved
by pre-treating the area to be patch tested with an appiication
of a 5% aqueous solution of sodfum lauryl sulfate to the skin
under occlusive dressing for 24 hours using 27 hea’thy
subjects. Following this, the test preparation was applied to
the site under an occlusive dressing for 48 hours. The ertire
procedure was repeated for a total of 5 times followed by a
14-day rest period, then a challenge by application under
occlusion of the test material was read at 48 and 72 hours for
signs of sensitization and irritation. It was concluded that
none of the test preparations produced any significant irritant
ur allergic reactions.

2. Albert Cohen, M.D., of Miami, Florida, conducted an open study
in seven patient< with psoriasis and one patient with eczema to
determine the eftect of clobetasol craam on the pituitary-
adrenal axis. This was achieved by applying 7 grams of the
study medication to 30% of the body surface not using occluvsive
dressings each day for a total of 7 days. Baseline chemistries,
urinalysis and pr--study ACTH stimulation tests were deternined.
During the in-patient phase of the study, 3 baseline and 2
post-treatment a.n. plasma cortisol determinations were made.

It was deternined that topical application ot 7 grams of
clobetaso! crean has the potential of suppressing the cortisol
secretion in patients exposed tu the drug.

3. Roger C. Cornell, M.D,, of La JolTa, Calif...nia, conducted an
open clinical study to determine the Targest dose of clobetasol
cream applied over a 7-day period that would not cause
significant depression of cortisol secretion as determined by
a.m. plasma cortisol levels and urinary corticoid concentrations.
This was accomplished by evaluating 3 different dosage regimens
of clcbetasol cream 7.0 grmas/day, 3.5 grams/day and 2.0 granms
per day in 12 patients with psorfasis and/or eczema using
similar methods as.discussed in the previously mentioned adrenal

ﬁl:lll “l'l ..|ii|j.:||.. slenudi .
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supqression study. It was concluded that repeated topical
application of clobetasol cream to patients with diseased skin
can result in depression of cortisol secretion as determined by
a.m. plasma cortisol and urinary corticoid measurements.

B. Clinical Studies for Efficacy:

1. The following investigators, all domestic, well-uualified
dermatologists utilied a common clinical! protocol to conduct a
multicenter, double-blind, placebo-controlled study using

clobetasol cream compared to its vehicle in the treatment of
psorfasis.

Michael Fisher, M.D.
Bronx, New York

Thomas Nigra, M.D.
Washington, D.C.

Alan Shalita, M.D.
Brookiyn, New York

This was achieved by having patients apply the active medication to
one side compared to vehicle applied to the opposite side in patients
with symetrical lesions of psoriasis according to a predetermined
randomization scheme. Treatment consisted of twice per day
application for a period of two weeks., Global evaluation was mede
during, and after treatmeni using the following terms:

Cleared

Marked improvement
Slight improvement
No change

Worse

In addition, lTesions were evaluated according to the following signs
and symptoms:

Paraneter Severit
Erythema U = absent
Skin thickening 1 =mild
Scaling 2 = moderate

Pruritus ' 3 = severe
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The following tables illustrate the overall response to therapy:

Investigator/Clinical Response

End of Therapy

One week follow-up

Dr. Fisher Clobetasol Placebo Clobetasol Placebo
Cleared 1(8.3%) 0. 3(27%) 0
Marked Improvement  6(50%) 0 5(45%) 0
Slight Improvement  4(33%) 6(50%) 1{9%) 5(45%)
Unchanged 1(8.3%) 5(42%) 1(9%) 4(36%)
Worse 0 1(8.3%] 1(9%) 2(18%)
Totals 12 12 11 11
Dr. Nigra Clobetasol Placebo Clobetasol Placebo
Cleared 1(6%) 0 0 1(6%)
Marked Improvement 7(46%) 2(13%) 10(66%) 1(6%)
Slight Improvement 6 (40%) 10(66%) 2(13x%) 7(46%)
Unchanged 0 2(13%) 2(13%) 5(33%)
Worse 1(6%) 1(6%) 1(6%) 1(6%)
Totals 1] 1 L] 1]
Dr. Shalita Clobetasol Placebo Clobetasol Placebo
Cleared 3(17%) 0 3(17%) 0
Marked Improvement 13(72%) 0 13(72%) 0
Slight Improvement  2(11%) 4(22%) 1(6%) 2(11%)
Unchanged 0 12(67%) 1(6%) 10(56%)
Worse 0 2(112) 0 6(33%)
“Totals 18 — 18 18 T8

2. The following investigators, all domestic, well-qualified
dermatologists, utilized a conmon clinical protocol to conduct a

multicenter, double-blind, placebo-controlled study, using clobitasol

cream compared to its vehicle in the trestment of psoriasis:

Coleman Jacobson, M.D.
Dallas, TX

Sheldon Pinnell, M.D.
Durham, N.C. '

Richard Dobson, M.D.
Charleston, S.C.
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This was accomplished by fnstructing patients {o apply the active

medication to one side comp
accord{

weeks. Global evaluation was made before,
the following terus: _

Cleared )
Marked improvement
Slight improvement

ared to the vehic]
Jpposite side ip patients with symetrical jes
ng.to a predetermined randomization sc
consisted of application by the medications

e applied to the

fons of psorfasis,
heme,
twice per day for twe
during, and aftor using

Treatment

No change

Worse
In addition, lesions were evaluated according to the s1lowing signs
and symptoms:

Parameter Severit

rythema = absent

Skin thickening 1 = mild

Prur{tus 2 = moderate

Scaling 3 = severe

The fo1l Towing tables § Tlustratey the overall response to therapy:

lnvastig!tor/ﬂinical Response End of Theragz One week follow-u
\—_J

Dr. Jacobson Clobetasol Placebo Clobetaso] Placebo
Cleared 2{10%) 6(30%)
Marked Improvement 13(65%) . 1(5%) 9(45%) 2(10%)
STight Improvement 2(10%) 6(30%) 3(15%) 4(20%)
gnchanged 3(151) l% (?g;; ;l g g:; I:;’ {ggl)
orse )
Totals 20 20 20

Dr. Pinnell Clobetasol Placebo

Clobetaso? Placebo

Cleared 2(10%) 0 7(35%) 1(5%)
Marked Improvement 17(85%) 4(20%) 12(60%) 1{5%)
STight Improvement 1(5%) 12(60%) 1(5%) 12(60%)
forse 0 S o
orse

TotaTs 20 20 20
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Dr. Dobson Clobetasol Placebo Clobetasol Placebo
Cleared 0 0 1(4.7%)  1(4.7%)
Marked Improvement 18(90%) 4(20%) 16(76%) 3(14%)
Slight Improvement  2(10%) 7(35%) 3(14%) 9(437%)
Unchanged 0 9(45%) 1(4.7%)  8(38%)
Horse 0 0 0 0
Totals 20 . 20 21 21

3. he following investigators, all domestic, weli-qualified
dermatologists, utilized a multicenter, double-blind, active drug
controlled study using clobetasol 0.05% cream compared to
fluocinonide 0.05% cream in the treatment of psoriasis:

Phillip Frost, M.D.
Miami, Florida

David Cram, M.D.
San Francisco, California

Nicholas Lowe, M.D.
Los Angles, California

Roger Cornell, M.D.
La Jolla, California

Walter Gammon, M.D.
Chapel, Hill, North Carolina

Larry Becker, M.D.
Albuquerque, New Mexico

This was achieved by randomized assignment accordinrg to a

predetermined scheme of investigational drug or known drug to

patients with generalized psoriasis. Treatment consisted of _
application of the medications twice per day for two weeks. Global

evaluation was made before, during, and after therapy, using the

following terms:

Cleared :
Marked improvement
Slight wmprovement

No change
Worse
In addition, lesions were evaluated according to the following signs
and symptoms:
Parameter | Severity -
Erythems U = absent
Skin thickening 1 =mild
Pruritus 2 = moderate

Scaling 3 « severe




NDA 19-322

-7 -

The following charts illustrate the overall response to therapy:

Investigator/Clinfcal Response

End of Therapy

One week follow-up

Dr. Frost Clobetasol Fluocinolone Clobetasol Fluocinolone
No. of Pts
eare 0o . 0 1(12.5%) 0
Marked Improvement 7(87.5%) 7(63.6%) 7(87.5%)  7(63.6%)
Slight Improvement 1(12.3%)  4(36.3%) 0 3(27.2%)
Unchanged 0 0 0 0
Worse 0 0 0 1{9.0%)
Totals 8 11 8 11
Dr. Cram {lobetasol Fluocinolone Clobetasol Fluocinolone
No. of Pts
eare 3{30%) 0 1(10%) 0
Marked Improvement 3(30%) 6(60%) 5(50%) 8(80%)
Slight Improvement 2(20%) 3(30%) 3(30%) 2(20%)
Unchanged 1(10%) 1(10%) 1(10%) 0
Worse 1{10%) 0 0 0
Totals 10 10 10 10
Dr. Love Clobetasol Fluocinolone Clobetasol Fluocinolome
No, of Pts /
eare 3(27%) 1{11%) 1(9%) 0 /
Marked Improvement 4(36%) 1(11%) 7(63%) 2(22%) ,
Slight Improvement 2(18%) 1(11%) 2(18%) 2(22%)
Unchanged 1(9%) 5(55%) 1(9%) 4(44%)/
Worse 1(9%) 1(11%) 0 1(11%)
Jotals 11 9 1T 9
Dr. Cornell Clobetasol Fluocinolone Clobetasol Fluocinolore
No. of Pts
eare 1(5%) 0 3(14%) 0
Marked Improvement 15(71%) 7(33%) 17(63%) 13(62%)
Slight Improvement 5(24%) 13(62%) 1(5%) 8(38%)
Unchanged 0 1(5%) 0 0
Worse 0 0 0 0
Totals a —21 27 ZT
Dr. Gammon Clobetaso! Fluocinolone Clobetasol Fluocinolone
No. of Pts
eare 3(33%) 1(8%) 2(22%) 0
Marked Improvement 4({44%) 2(16%) 5(55%) 2(16%)
S1ight Improvement 2(22%) 6(50%) 2(22%) 8(66%)
Unchanged 0 2(16%) 0 2(16%)
Worse 1) 1{8%) 0 0
~ totals v 12 g T2
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Dr. Becker Clobetasol Fluocinolone Ciobetasol Fluocinolone

No. of Pts

Cleared 0 1(11%) 0 0

Marked . Improvement 3(75%) 5(55%) 2(50%) 6(66%)
Slight Improvement 1(25%) 3(33%) 2(50%) 3(33%)
Unchanged 0 0 0o . 0

Worse 0 0 0 0

TotaTs L} g 1 L)

4. The following investigators, al!.domestic, well-qualified

dermatologists, utilized a common clinical protocol to conduct a
multicenter, double-biind, active drug controlled study, using
clobetasol 0.05% cream compared to fluocinonide cream 0.05% in the
treatment of psoriasis:

Brian Jegasothy, M.D.
Philadelphia, PA

Coleman Jacobson, M.D.
Dallas, Texas

Sheldon Pinnell, M.D.
Durham, N.C.

Lawrence Millikan, M.D.
New Orleans, Louisiana

Peter Lynch, M.D.
Tucson, Arizona

Marvin Porter, M.D.
Fort Myers, Florida

This was achieved according to a predetermined randomizatfon scheme of
investigational drug or known drug to patients with generalized
psorfasis. Treatment consisted of the application twice per day for
two weeks. Global evaluations were made before, during, and after
therapy using the following terms:

Cleared

Marked Improvement
Slight Improvement
No change

Worse
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In addition, lesions were evaluated according to the following signs

and symptoms:

o

Paraneter
Erythema

Skin thickering

Pruritus
Scaling

Severit
0 = absent

1 =mild

2 = moderate

3 = severe

The following charts i1lustrate the global response to the treatment

regimens.

Investigator/Clinical Response

End of Therapy

One week follow-up

Dr. Jegasoth% Clobetasol Fluocinolone Clobetasol Fluocinolone
Teared T(20%) Z{%0%) 0
Marked Improvement 2(40%) 1(20%) 2(40%) 3(60%)
S1ight Improvement 2(40%) 4(80%) 1(20%) 1(20%)
Unchanged 0 0 0 0
Worse 0 0 0 1(20%)
Totals H L] L) 5
Dr. Jacobson Clabetasol Fluocinolone Clobetasol Fluocinolone
Cleared 0 0
Marked Improvemen 2(40%) 0 2(40%) 1(16%)
STight Improvemeni 2(40%) 6(100%) 2(40%) 3{50%)
Unchanged 0 0 1(20%) 2(33%)
Worse 0 0 0 0
~Totals 5 [ k] o
Dr. Pinnell Clobetasol Fluocinolone Clobetasol Fluocinolone
Cleared ] '
Marked Improvement 5(50%) 1(10%) 8(80%) 1(10%)
STlight Improvement 1(10%) 6(100%) 0 7(70%)
Unchanged 0 1(10%) 0 0
Worse 1(10%) 1(10%) 1(10%) 1(10%)
Totals 10 10 10 10
Dr. Millikan lesred Clobetasol Fluocinolone Clobetasol Fluocinolone
Clear
Marked Improvement 4(33%) 5(41%) 6(50%) 6(50%)
STight Improvement 3(25%) 6/50%) 2(16%) 4(33%)
No change 0o - 0 0 0
Worse 0 0 [ 0
Totals 12 Y2 12 1z

ki L-:.lb'hj H.d

lh.mi T
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Dr. Lynch Ciobetasol Fluocinolone Clobetasol Fluocinolone
No_of Pts. 12 12" 12 1Z_
Cleared 1(8%) 0 1(8%) 0
Marked Improvement 9(75%) 5(41%) 8(66%) 4(33%)
STight Improvement 2(16%) 7(58%) 3(25%) 8(66%)
No change 0 0 0 0
Worse 0 0 0 0
Totals 2 T2 12 12

Dr. Porter Clobetasol Fluocinolone Clobetaso! Fluocinolone
No of Pts. 12 _ 12 12 1z
Cleared 0 1(3%) 2(16%) 0
Marked Improvement 12(100%) 7(58%) 10(83%) 9(75%)
STight Improvement 0 3(25%) 0 3(25%)
No change 0 1(8%) 0 0
Worse 0 0 0 0
Totals 12 12 12 7

The following investigators, all domestic, well-qualified
dermatologists, utilized a common clinical protocol to conduct a
multicenter, double-blind, placebo controlled, clinical study using
clobetasol cream 0.05% compared to the cream vehicle in patients with
eczematous dermatoses:

Brfian Jegasothy, M.D.
Philadelphia, PA

Michael Fisher, M.D.:
Bronx, N.Y.

Eugene Van Scott, M.D.
Philadelphia, PA

This was achieved by having the patients apply active medication to
one side, compared to application of the vehicle to the opposite side
in patients with symetrical lesions of eczema, according to a
predetermined randomized scheme. Treatment consists of twice per day
application of the wmedication for a period of two weeks., Overall or
global evalustions were made before, and after treatment using the
following terms:

LI.“|:[||.|:. .o
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Clecared

-1 -

Marked improvement
STight improvement
o change

Worse

In addition, lesions were evaluated according to the following signs
and symptoms: .

Parameter
Erythema

Skin thickening
Pruritus

Scaling

1
2
3

Severit
0 = absent

moderate
severe

The following charts illustrate the global responses to the treatnent
regimens:

Investigator/Clinical Response

End of Therapy

One week follow-up

Dr. Jegaspthy Clobetasol Vehicle Clobetasol Vehicle
Cleared 7(50%) 0 8(57%) 1]
Marked Improvement  7(50%) 9(64%) 5(35%) 9(64%)
Slight Improvement 0 4(28%) 0 3(21%)
Unchanged 0 0 1(7%) 1(7%)
Worse 0 1(7%) 0 1(7%)
Totals 14 14 14 18
pr. Fisher Clobetasol Vehicle Clobetaso! Vehicle
Cleared 0 0 0 0
Marked Improvement  5(71%) 2(29%) 6(86%) 3(43%)
Slight Improvement  2(29%) 2(29%) 1{14%) 1(14%)
Unchanged 0 3(42%) 0 2(28%)
Worse 0 0 0 1(14%)
Totals 7 7 7 7

Dr. Van Scott

Clobetasol Vehicle

Clobetasol Vehicle

Cleared 2(16%) 1(8%) 2(16%) 1(8%)
Marked Improvement  9(75%) 2(16%) 8(66%) 2(16%)
STight Improvement 1(8%) 5(41%) 1(8%) 4(33%)
No change 0 - 4(33%) 1(8%) 5(41%)
Worse 0 0 0 0
“Totals 12 T2

12 12
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6.

The Tol'~wing investigators, all well-qualified domestic
dermatologists, utilized a common clinical protocol to conduct a
multicenter, double-blind placebo, drug controlled, study using
clobetusni cream 0.05% ccapared to the vehicle cream in the treatment
of eczomatous dermatoses.

“oleman Jacobson, M.D.
Dallas, Texas.

Richard Dobson, M.D.
Charleston, S. C.

William Jordan, M.D.
Richmond, VA

This vas achieved by having the patients apply active medication to
one side comgared to the placebo cream on the opposite side in
patients with symetrical lesions of eczema according to a
predeternined randomization scheme. Treatment consisted of twice per
day application of the nedication for a perfod of two weeks. Overall
or global evaluations were made before, during, and after treatment
using the following terms:

Cleared

Marked improvement
Slight improvement
No change

Worse

In addition, Tesions were evaluated according to the following signs
and symptoms: '

Paraneter Sever ity
Erythema 0 = absent
Skin thickening 1=mild
Pruritus 2 = moderate
Scaling 3 = severe

The following charts 11lustrate the overall responses to the treatment
regimens: :

Investigator/Clinical Response End of Therapy One week follow-up

Dr. Jacobson Clooetasc] Vehicle Clobetasol Vehicle
Cleared 5(25%) " 3(15%) 8(40%) 3{15%)
Marked Improvement 13(65%) 6(30%) 10(50%) 6(30%)
Slight Improvement  2(5%) 8(40%) 2(10%) 7(35%)
Unchanged 0. 3(15%) 0 4(20%)
Worse 0 0 0

0
“Totals F{ ) 20 20 20
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Dr. Dobson _ Clobetasol Vehicle Clobetasol Vehicie
Cleared 2(22%) 1{11%) 4(44%) 2(22%)
Marked Improvement  4(44%) 4(44%) 4(44%) 3(33%)
Slight Improvement 3(33%2) 4(44%) 1(11%) 4(44%)
Unchanged 0 0 0 0
Worse ) 0 0 0
Totals 9 9y 9 )

Dr. Jordan Clobetasol Vehicle Clobetasol Vehicle

No. of Patients 12 12 12 12

Cleared 6(50%) 0 5(42%) 1(8%)
Marked Impr~.cment 5(42%) 0 4(33%) 1(8%)
Slight Improvement 1(8%) 5(42%) 2(16%) 2(16%)
Unchanged ) 6(50%) 1(8%) 7(58%)
Worse 0 1(8%) 0 1(8%)
Totals 12 T2 T2 12

7. The following investigators, all domestic well-qualified
dermatologists, utilized a common clinical protocol to conduct a
multicenter, parallel double-blind, active drug controlled study using
clobetasol cream 0.05% compared to the fluocinonide cream 0.05% in the
treatment of eczematous dermatoses.

Phil1ip Frost, M.D.
Miami Beach, FL

bavid Cram, M.D.
San Francisco, CA

Nicholas Lowe, M.D.
Los Angeles, CA

Roger Cornell, M.D.
La Jolla, CA

Walter Gammon, M.D.
Chapel Hi11, N.C.

Peter Lynch, M.D.
‘ucson, AZ
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This was achieved by assignment according to a predetermined
randomized distribution scheme, the investigatfonal cream or the
active cream. Treatment consisted of twice per day application of the
medicz:ien for a period of two weeks. Overall or global evaluation
was made before, during, and after treatment using the following terus:

Cleared

Marked improvement
Slight improvement
No change

Worse

In addition, lesions were evaluated according to the following signs
and symptoms:

Parameter Severity
Erythema = absent
Skin thickening 1 =mild
Pruritus 2 = moderate
Scaling 3 = severe

The following charts illustrate the global response rate to the
treatment regimen:

Investigator/Clinical Response End of Therapy One week follow-up

Dr. Frost Clobetisol Fluocinolide Clobetasol Fluocinolide
Cleared 1(20%) 1(16%) 1(20%) 2(37%)
Marked Improvement 4(80%) . 3(50%) 4(80%) 4(66%)
S1ight Improvement O 2(33%) 0 0
Unchanged 0 0 0 0
Worse 0 0 0 J
Totals 9 6 5 [

Dr. Cram Clobetasol Fluocinolide Clobetasol Fluocinolide

Cleared 3(501) 5(100%) 5(83%) 4(80%)

Marked Improvement  2(33%) 0 1(172) 1{20%)
Slight Improvement  0(17%) 0 0 0
No change 0 0 0 0
Worse 1 0 0 0
Totals 1 5 [ 5
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Dr. Lowe Clobetasol Fluocinolide Clobe.asol Fluocinolide
!, leared 3(33%) 2(22%) 3(33%) 3(33%)
Merked. Improvement 6(66%) 3(33%) 4(44%) 4(44%)
Slight Improvement O 4(44%) 2(22%) 2(22%)
No change 0 0 0 0
Worse 0 0 0 0
Totals 9 9 -9 9

Dr. Cornell Clobetasol Fluocinoli* Clobeissoel Fluocinolide
Cleared 0 0 1(8%) 1(10%)
Marked Improvement 7(58%) 5(50%) 8(66%) 5(50%)
Slight Improvement  4(33%) 4(40%) 3(25%) 3(30%)
No change 1(8%) 1(10%) 0 0
Worse 0 0 0 1(10%)
‘Totals 12 10 12 10

Dr. Gammion Clobetasol Fluucinolide Clobetasol Fluocinolide
Cleared 5(45%) 2(25%) 5(45%) 2(25%)
Marked Improvement  4(36%) 6(75%) 5(45%) 6(75%)
S1ight Improvement 2(18%) 0 1(9%) 0
No change 0 0 0 0
Worse 1 0 0 0

~ Totals m 8 12 8

Dr. Lynch Clobetasol Fluocinolide Clobetasol Fluocinolide
Cleared 2(20%) 1(10%) 0 1(10%)
Marked Improvement  5(50%) " 6(60%) 7(70%) 6(60%)
Slight Improvement  3(30%) 3(30%) 3(30) 3(30%}
No change 0 0 0 0
Worse 1 0 0 0
Totals T0 10 10 10

8.

The following investigators, all domestic well-qualified dermatolo?ists,
utflized a common clinical protocol to conduct a multicenter, parallel
doubTe~blind, active drug controlled study using clobetasol cream 0.05%
ﬁompa:ed to the fluocinonide cream 0.05% in the treatment of eczematous
ermatoses.,

Brian Jegasothy,M.D.
Philadelpnia, PA

Colemen Jacobson, M.D.
Dallas, TX
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Sheldon Pinnell, #M.D.
purham, N.C.

Gerald ileinstein, M.D.

Gary Cole, M.D.
Long Beach, CA

Marvin Porter, M.D.
Fort Myers, FL

This was accomplished by assignment according to a pretermined randomized

distribution scheme, the investigational c. eam or the active cream.

Treatment

consisted of twice per day application of the medication for a veriod of two

waeks.
using the following terms:

Cleared

Marked improvement
S1ight imprcvement
No change

Worse

Uverall or global evalustion was made before during, and after treatment

In addition, lesions ware evaluated according to the following signs and

symptons:

Parameter
Erythema

Skin thickening
Pruritus
Scaling

Severit
0 = absent
1=mild

2 = moderate
3 = severe

The following charts illustrates the' global response rate to the treatment

regimens:

Investigator/Clinical Response

End of Therapy

One week 72]low=-up

Dr. Jacobson Clobetasol Fluocinonide Clobetasol Fluocinonide
Cleared 2(25%) 2(20%) 1(12%) 3(30%)
Marked Improvement  4(50%) 5(50%) 6(75%) 6(60%)
S1ight Improvement  2(25%) - 3(30%) 1(12%) 1(10%)
No change 0 0 0 0
Worse 0 0 0 0
Totals B 10 B8 0
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Or. Pirnell Clobetasol Fluocinonide Clobetasol Fluociaonide
Cleared 3({25%) 0 1(12%) 1(8%)
Marked Improvement  8(66%) 6(50%) 10(83%) 7(58%)
Sifght Improvemert 1(8%) 4(33%) 1(12%) 3125%)
No change 0 1(8%) 0 6
Worse 0 1(8%) 0 1(8%)
Totals T2 ) ) 12

Dr. Millikan Clobetasol Fluocinonide Clobetasol Fluocinonide
Cleared 1(9%) 4(44%) 4(36%) 2(25%)
Marked Improvement 6(54%1) 3(33%) 3(27%) 5(62%)
Slight Improvement  2(1£%) 1(11%) 3(27%) 1(12%)
No change 0 0 1(9%) 0
Worse 2(18%) 1{11%) 0
Totals T1 9 T 8

Dr. Weinstein and Cole Clobetasol Fluocinonide Clobetasol Fluocinonide
Cleared 4(40%) 0 2(20%) 1{9%)
Marked Improvement 4(40%) 2(18%) 8(80%) 4(36%)
Slight Improvement 1(10%) 5(45%) 0 4(36%)
Unchanged 1(10%) 2(18%) 0 0
Worse 0 2(18%) 0 2(18%)

~ Totals —10 T 10 T

Dr. Porter Clobetasol Fluocinonide Clobetasol Fluocinonide
Cleared 2(42%) 1(10%) 3(30%) 1(10%)
Marked Improvement 7(70%) 5(50%) 7(70%) 5(50%) )
Slight Improvement 0 4(40%) 0 4(40%)
Unchanged 1(10%) 0 0 : 0
Worse 0 0 0 0
Totals ) [1) T0 10 T0

Y. Review by Biometrics: Under review

VI. Adverse Reactions:

In a total of 422 patients who received the drug in controlled clinical
studies including patients with psoriasis and eczema, there were
10(2.4%) reported to have experienced adverse events as follows;

burning 4(1.0%), stjng;g? 3(0,71), itching 1(0.2%), skin atrophy
10.2%), cracking 1(0.2%), and fis:uré3'1’0;2!). These are what one T
might expect with potent fluorinated corticosteroid drugs.






Addendum to Medical Officer's Review of NDA 19-322

Applicant: Glaxo, “Inc.

5 Moore Drive
Research Traingle Park, N, C.

Drug: RemovateR (clobetasol propionate) Crean 0.05%

Introductory Comment: This NDA was reviewed on February 8, 1985 with a
recvowmendation thac the prodnct should be approved and revisions wade in the
labeling. When reviewed by James Bilstad, M.D., (HFN-801), on August 30, 1985
was agreed that the NDA should be approved, however, he commented that the
recomm=nded indicaticns be revised because of “an unduly negative tons for an
indication™ and also that the Cohen and Cornell studl!es in regard to the
drug's potential for suppreesing the HPA-Axis .e reviewed more completely
"i.e., the data should be pr:sented”.

Review of Clinical Studies: Albert N. Cohen, M.D.

- . MiamI, Florida, conducted an open study to determine the effect
ot clobetasol cresm on the pituitary-adrenal axis in patients with severe
psoriasis or eczema involving approximately thirty percent of the body surface
area, Patients underwent a thorough séreening including hiatory, physical
exanination and laboratory studies prior to admission to the research facility
for 10 days. During the in-patient phase of the study, three bassline and two
post-treatment A.M. plasma cortisol determinations were made. Plasaa cortisol
results were corroborated by two baselinne and two post-treatment 24-hour
urine collactions for the determination of 17-hydroxycorticoid and
17-Xetosteroid concentrations. A pre-treatment ACTH stimulation test was
performed., The study medication was applied twice daily for seven comsecutive
days, without occlusive dresaings, at an initial dose of 7 grams per day,
S8alected blood chemistries, urinalysis and hematology were performed before
and after treatment. The following charts depict the results.
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- HPA-AXIS EFFECTS
- ’ 7.0 GRAMS PER DAY CREAM/DAY

Drug: Clobetasol c;en-

Study Pt 41 Pt #2
Day (psoriasis) (psoriasis)
8:00 a.m. 1l
Plasma Cortisol 2
Normal Range 3
5-25 meg/dl 9
10
17
24
ACTH Stimulation 1
meg cortisol 17
dl plasma 24
Urine 1
17 Xetosteroids 2
Normal Range 8
Male 7-23 mg/24hrs 9
Urinary Creatinine 1
Normal Range 2
Male 100-2000 mg/24hrs 8
9

HPA-AXIS EFFECiS
3.5 GRAMS PER DAY CREAM/DAY

Day Pt #3 Pr #4 Pt #5 Pt #6 Pt #7
8:00 a.m. _.— 1
Cortisol 2
3
9
10
17
ACTH
Stimulation 1
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HPA-AXIS EFFECTS
3.5 GRAMS PER DAY CREAM/DAY (Zont'd)

Day Pt #3 Pt M_ Pt #5 Pt #6 Pt #7 Pt #8

Urine
17-hydroxi
Steroids

Urine
17-Keto
‘Steroids

Urinary
Creatinine

O oM Ve N - OoON e

The following conclusion can be drawn from the above results:

1. 7.0 gr-ms per day of topically applied clobetasol cream has the
potentiil for depressing cortisol secretion in the psoriatic patient,

2. 3.5 grams per day of topically applied clobetasol cream appears to
have lass potential for guppressing cortisol secretion than the 7.0
grans per day dose.

3. The HPA-axis effects produced rrom topically applied clobetasol cream
are transient and -eversible up- discontinuing treatment.

Roger C. Cornell, M.D., . of La Joila,
California conducted an open study to determine the effects of topical
application 0f=¢lobetssol cream on the pituitary-adrensl axis in patients with
sevare psoriasis or-atopic dermatitis. This was achieved by selecting
patients with at lesst 30I involvement of the body surface area. All patients
undervent a screening visit where qualifying diagnostic information, medicsl
history and laboratory tests were performed. Upon completion patients were
aduitted to the test facility for ten days. The first three days of the
in-patient period involved baseline assessments of the HPA-axis as determined
b7 a.n. plasms cortisol levels and 24 hour urinary, 1l7-hydroxycorticoids.
Treatment consisted of seven consecutive days of twice daily non-occlusive
applications of clobatasol cresm to as much disecased skin as feasible.

b o
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Plasma cortisol and urinary corticold measurements were wade after 2,4,6 and 7
days of dosing. ~Plasma samples were stored for measurement of clobetasol
levels via radiofamunoassay. Metyrapone tests were peri:-med two weeks sfter
plasma cortiscl levels returned to normal in those cases - here a.m. plasaa
cortisol levels were below 5 Mcg/dl sfter 6 and/or 7 days :f treatment.
Selected blood ch sistries were per.ormed before and after treatment. The

following charts dapict the resulta:

HPA-AXIS EFFECTS
7.0 GRAMS PER DAY CREAM/DAY

Study Pt #1 rr #2
Day (male eczema) ~ (female eczema)
8:00 a.m. 1
Plasma Cortisol 2
3
5
7
9
10 .
Follow-up -
Urine 2
17-hydroxysteroids 3
5
7
9
10
Uriue 2
Free Cortisol 3
5
7
9
10
Urinary Creatinine 2
) 3
- 5
- 7
9
10
Metyrapone
plasma
Cortisol Mcg/dll
plasaa
5 Meg/dl .
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HPA-AXIS EFFECTS
3.5 GRAMS PER DAY CREAM/DAY

Study Pt #3 pr #4 Pc #5

Pt. #6
Day (female eczema) (female eczema) (female eczema) (male psorianis)
8:00 a.m. 1
Plasma Cortisol 2
3
5
7
9
10
Follow--up
Urine 2
17-hydroxysteroids 3
5
7
9
10 -
Urine 2
Free Cortisol 3
5
7
9
10
Urinary Creatinine 2
3
5
7
9
10 ..
Metyrapone e
plasma -
Cortisol Mcg/dll
plasma
S Mcg/dl -

(Dr. Cornell also tested 6 patieuts at a lavel of 2 grams of cream per day.
One patient, a female with.ecxema, had a plasma cortisol reading of
mcg/dl on study day 5. All othar readings were in the normal range).

Evaluation and Comment:
t should ba noted that in sowe patients ah application as little as 3.5 graa

(almost one tenth of one ounce) of clobatasol cresm reduced plasma cortisol
levels to € 2.0 mcg/dl. Because of the potentisl to lower plassa cortisol

“.il
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levels with such a small amount of this extremely potent topical
corticostroid, 1 feel that the prescribing physician should be alerted aud
therefore if un unduly negative tone “cannut be used in the indication
section, then a highlighted precaution statement should he made as followa:

"Because application of amounts of clobetasol of as little as
3.5 to 2.0 gram per day have been shown to rrduce plasma
cortisol levels to € 2.0 Meg/ml in some pati:nts, precaution
should be taken with ite use,”

Recommendation: The product should be approved and the labeling changed as
stated above,

Wdl—(d‘—'\—-—-—

John B. Sanders, M.D.

cgj
<~ Orig NDA ™ .
T THPN-750" _
HFN-815 ‘j /u} N
HFN-815/CS0

HFN-815/JBSanders:bam:9/12/85
0211m C.¢
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NDA 19-322 .
ND4 19-323 December 11, 1985

Review of Final Prianted Labeligg aud Safety Update

Name of Drug: NDA_19—322: Temcvate (clobetaszol Propionate) Cream, 0,052

NDA 19-323. Temovate (clobetasol propionate) Ointment, 0,057

Sponaor: Glaxo, Inc,

Regearch Triangle Park, N.C,
Date of Submiguion: Safety update - November 27, 1985
Final printed labeling - December 6, 1985

Label{ Review: The Sponsor has coupl{ed vith the Fequests made {n our
Oveaber 18, 85 Approvable letters, The trade name of the Products ig to be
"Temovate.” ye fequested that the second sentence of the "Pregnancy"
subsection of the PRECAUTIONS section read,

The more puient corticosterotds, fncluding clobetagol l7-propionate,
have been 8hown to be teratogenic after dernal applications in
laboratory aninalg, .

* The sponsor bas propoged an alternative, This gection 1g Bow to read, -

tegsted tor teratogenicity by thisg route; however, {¢ appears to bhe
fatrly well-gbgsorbed Percutaneously, and when adminfgtered
lubcutaueoualy. it proved to be o relatively potent teratogen ;n both
the rabbit and the mouse,

The second version 1s factually accurate and {g acceptable,

Safety Update; Information has been provided concerning the period from
Decenber 1, 1983 (the NDA cut-off pofnt) ro June 25, 1985 for NDA 19-322 and
to October 15, 1985 for NDA 19-323,

1. MDA 19-322; 148 patients have been treated in domestie Studies sfnce the
cut-off potnt. One case each of ftching, demtitil. folliculitil,
tingling sensation, and headache have been reported, Three cases of a
burning Seusation have been Teported,

bullae (one Patient); contact allergy, (2); burning skin; impotence; and
skin atrophy (3), ronuected with burning and Pruritus in two patients and

2. NDA 19-323; «J8 patients have beean treated {n domestic Studies since the
cut-off point. Three reports of burning; four of ftching; and one each of
stinging; Tosaceaform eruption; secondary gkin iafection; increased blood
pressurg; impotence; and (1n one pat{ent) euphoria, Dausea, diarrhea and
sleepiness have besn reporerad,

‘: -.'u".-i'ri::..: alle i witie o
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No unusual reactions were reported in foreign studies.

Conclusiong: These reports coufirm the impression that Temovate is a very
potent steroid which can cause serious reactions, The data submitted do not
change the conclusion that this drug 18 aufficiently sufe when used as
directed. ‘

David C. Bostwic

C . C.

C. Carnot Evans, M.D.

[ v -
ég NDA 19-322 :
NDA 19-323

/
HFN-340 QK '\u\‘v‘\ s .
HFN~815 \
HPN-815/CS0
HEN~815/DCBostwick:bam:12/16/85:0545m







REVIEW & EVALUATION NF PHARMACOLOGY & TOXICOLOGY DATA

NDA 19-322 (Original Submission, dated 8/30/84)

an’

Date Peview Completed: 2/8/85

Applicant: Glaxo, Inc., Research Triangie Park, NC

Drug Nemes:
Generic (USAN): Clobetasol 17-propionate (C-P)

Proprietory: Removatc (lISA), Dermovate (UK, Japan), Nermoxin (Germany)
Code: 2925, SN 201, GR 2/925
Chemical: 21 -chloro-21-desnxybetamethasone 17-propionate

Chemical Structure:

Dosage Form: 0.05% Cream

Indications: Topical treatment nf mnderate to severe corticosternid-responsive
dermatoses

g_omsition: *wiw_

Clobetasol 17-propionate
Cetostearyl alcohol AP
Glyceryl monostearate

White wax NF
Propylene glycol USP
Chlorocresol BP
Sodium citrate BF
cftric actid monohydrate 8P
Purified Water, USP '
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Related Submissfons: NDA 19-323 (ointment); INDs

PRECLINIAL STUDIES
PHARMACOLORY -~

The following studies had previously been submitted in connection with IMD
and have been reviewed (see pharm, rev, dated 4/29/82).

L
.

Effect of SC & oral admin. on thymolytic activity in the mouse

Effect on anti-granuloma activity in the mouse

Effect of SC & oral admin., on thymolvtic activity in the rat

Effect on anti-granuloma activity in the rat

Effect of SC inject. on mineralocorticoid activity in the rat

Effect of SC inject. on androgenic-anabolic activity in the mouse

Effect of SC inject. on androgenic-anaholic activity in the rat

Effect of SC inject, on estrogenic & anti-estrogenic activity in the mouse

@ON?’!U’!A&)N

Effect of SC inject. on estrogenic activity in the rat

-t
[=]
L ]

Effect of SC inject. on anti-estrogenic activity in the rat

-t
-—d
.

Effect of SC & oral admin. on progestational activity in the rabbit
12. Effect of SC inject. on anti-gonadotropic activity in the rat
13. Acute pharmacodynamic effects in cats

14, Metabolism of sieroid esters by rat, mouse ~r human skin (NDA metabolism
study #s 1, 2, 3) in vitro

15, Stability of C-P “in vitro" with rat liver, plasma, stomach & intestinal
preparations

16, Pharmacokinetics of C-P after topicaI.admin. to rats
17. Bioavailability studfes with C-P in the rat
Two new ADME studies, submitted in this NDA, are reviewed below.

1. Percutaneous absorption of C-P from Cream & Ointment Formulations in the
Fat: [Report WBP Bazoe]

Lab Perf. Study: Glaxo Group Research Ltd., Ware, England

Material Tested: [16, 16 alpha-34] C-P cream & ointment (0.05%)
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Species, Sex & No. Animals: AH/A albino rats; M & F; 4/sex/group

Dose Levels & Groups: Groups 1-4 received 150 ug [3H1-C-P/kg (0.3g
fﬁrmu1atfoniﬁg) as follows: Gp 1 - cream, occluded; Gp 2 - ¢ream,
unoccluded; Gp 3 - ofntment, occluded; Gp 4 - ointment, unocc.uded. Group
5 was an undosed control group

Methods: The test materials were applied on the clipped backs of the rats
(4x5 cm) and rubbed in. In gps 1 & 3, the site of application was
occluded with aluminum foil, The animals were restraized in Bollman cages
for the first 24 hrs, after which the occlusion & restraint were removed,
Urine & feces were collected at 24-hr intervals for 168 hrs and blood
samples were collected at various time intervals, At 168 hrs after
dosing, the rats were sacrificed aud skin from the site of application was
excised. Radioactivity (RA) was determined in urine & blood, on the
application sites, bandages & caqes,

Pesults: The propor:ion of the applied dyse that entered the skin
(appTied dose minus amount recovered in the application site washes) was
significantly greater when the skin was occluded (54.75-60.41% of the
applied dose) than when the skin was unoccluded (41,08-48,18% of the
arplied dose).

Peak plasma conc'ns of RA were not attained until 48 hrs after dosing.

The avg. conc'ns of RA (calculated from AUC) in the plasma in the occluded
gps (mean = 2.55 ng equiv./ml1) were significantly higher than the avqg,
conc'ns in the non-occluded gps (mean = 1,45 ng equiv./ml)., There was no
sig. difference between avg. conc'n of RA in plasma in the cream (mean =
1.80 ng equiv./ml) and ointment (mean = 2,06 ng equiv,/ml) treated gps.
The observed peak plasma conc'ns of RA in the occluded gps (mean = 3.97 ng
equiv./ml) were significantiy higher than those in the non-occluded gps
(2.25 ng equiv./m1). There was no sig, difference between peak conc'ns
from the cream (2.80 ng equiv./m1) and ointment (3.19 mg equiv, /ml)
treated gps.

Relatively small amounts of PA (mean = 3.31-5.34% of the dose) were
recovered in the urine in 0-168 hrs; excretion of RA in the feces was
approx. 5x greater than that in the urine, The total recovery of RA was
between 77.42 & 81.14% of the applied dose.

lirinary & fecal excretion of RA is shown in the table below,

Percentage of dose recovered

Grou Urine Feces
Tream - occluded 3.78 %78
unoccluded 3.3 15.69

Nintment - occluded ' 5.34 28.95
unoccluded 3.54 19.04

A Study on the Absorption, Distribution & Excretion of SN 201:
I. Experiments Conducted on Rats: [Report by
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Lab Perf, Study:

Material Tested: SN 201 (C-P) 3H-labeled N.15% cream & ointw:nt and
0.05% solution

Species, Sex & No. Animals: Wistar rats (M); 3-6/gp

Routes of Admin.: SC (sol'n) & percutanzous (cream, ofnt. or sol'n)
under occlusinn

Results: After SC admin,, the peak plasma RA was seen at 4 hrs after
treatment, followed by a qradual decrease (t1/2 = 9 hrs).

After percutaneous application, the peak plasma couc'n of RA was reached
at 8 hrs after drug treatment and staved almost at a constant level for
about 96 hrs in all cases (cream, oint. or sol'n), The peak levels in
blood expressed as SN 201 equivalents vere: 0,011, 0,0026 & 0,011 mq
equiv., SN 201/ml for cream, oint. & sol'n, respectively,

Tissue distribution of RA, drtnrrmined only after SC admin., showed high
levels in the liver, GI tract, kidneys, adrenals, pituitary, thyroid,
prostate & fat. 1lhe RA in these orqans (or tissues) in many cases, showed
a trend of change w:th time simi’:r to that found with olasma RA.

In 72 hrs after SC admin., 16,2 & 70,8% of the RA of the administered dose
had been excreted via urine & feces, respectively. The amount remaining
in the body was 4.62% of the adninistered dose. 54% of the dnse was
excreted into the bile by the 45th hr after admin., and there was very
1ittle enterchepatic circulatinn, Exhalation of RA was less than 1% of
the dose in 48 hrs after dosing.

The primary excretion route af*sr percutaneous dosing was also via feces,
The totals excreted via feces & urine up to the 96th hr after admin. were
9.20, 1.22 & 8.86% of the adninisterad RA for cream, oint, & sol'a,
respectively, The remaining amnunts in the body (excluding site of
application) were 0,92, 0.42 4 ?,85% of the administered amount,
respectively, These results indicated that when applied percutaneouslv,
the absorption was satisfactorv in “he cases of cream & snl'n but not with
the oint. It was also revealad that when the drug was administered in the
form of cream or sol'n (percutanenusiv), a reasonable plasma conc'n of the
drug could be maintained for a 'anq periad of time, even after a single
administration.

TOXICOLNGY

A. The following acute, SC & chranic *nxicities were submitted in connectinn
with IND and have alreadyv been reviewed,

- Acute toxicity in mice (SC & aral)
= Acute toxicity in rats (SC & oral)
- Acuta toxicity in guinea piqs (M)
= Acute toxicity in rabbits (Im)
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- 3.m0, ¢ toxicity Study 1n patg (done 1p 1971)
- 3-mo, ¢ toxicity Study 1p dogs (dope in 1977)

The sponsop has Submitted jp this NDA, Engiigh translation of 3 Japanesa

publisheq Papers on the toxicity Studies of C-p. These are briefly
reviewed here,

1. Study op the toxicity of Clobetasn) Propionate. [Masaki Kuramnty ot
AT Shikokg 1557_31?61: 377-398, 19757 - -

"Acute toxfcity by oral, subcutaneous & intraperitoneai admfnistratinn
and subacyte & chronic toxicitiag by subcutaneous Successiya
administrution in rats

Material Tested: Clobetaso] pPropionate (C-P) ip 0.04z Tween-Rp
suspension

a) Acute Tbxic[gz (Lngy)

Specles ¢ Rats/Gp  Route 3ex  Lhgg {(c.1.) mg/kg z
Mouse 10 Sc M 81.7 {63,9-104,4)
F 81,7 (64,4103 5)
Ip M 156.4 (125.3-195_¢)
F -8 (93,1-149.7)
Rat 10 sc M 3973 (317.8-496,6)
F 518 { 4‘.5-454.4
IP M 3.7 (340,5.507 )
F 1.3 (291 3,423 7)
Rat & Mouse g Pn M&F >3

Period of nbservatfon: 21 days

stgns of Tbxicit!:
: »

SC: 1 the mice, dose-rnlated fncreases in Symptoms such as
Taised hair, Closed eyes crouching, eémacfatfon g hair 155¢ wera

reportad, Autopsy revealed changes sSimilar to those span 1y The
orally doseqd mice § rats. Rats also showed occasfona) hemreng e

dtrophy of the tosticlns. epididymug uterus & cvaries ware inen
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IP: In both ratc & mice, symptoms & progressions similar to
those seen in the case of SC admin. were reparted,

b) Subacute Toxicity

c)

Methods: Wistar rats were divided intn gps of 10/sex each, SC
admin, of C-P was continued for 3 mos, with daily doses of 6.75,
12.5, 25.0, 50 or 1nOmg/kg, respectively. Control animals received
vehicle only, Admin. was discontizued at the end of the 10th wk in
the 100mg/kg gp because of high mortality.

Results: Emaciation, hair loss & decreased activity were noted at
2omg/Ky & over. An extremely high mortality (16/20) was seen at
100mg/kg (all F died). At 25 & 50mg/kg, only 1 F in each gp died
during the treatment period. Considerable wt losses were noted in
the treated animals.

Regarding the hemagram, the major changes noted were an increase in
neutrophils and a decrease in lymphocytes in the LD gps and slight
increase in the HD gps. Mo consnicuous change was noted in the ro,
of blood platelets. Both SGNT & SGPT values showed sig. decrease
with increasing dose levels of C-P, with no conspicuous changes in -
blood electrolytes. -

Hecropsy showed abscesses in the lungs which suggested the existence
of a secondary infection. With respect to organ wts, sig. reduction
in abs. & rel, wts were seen for the thymus & adrenals glands,

Histologically, necrosis & infiltration of neutrophils in the lungs
of the treated animals were noted. In the adrenals, most of the
C-P-treated gps showed atrophiy of the bundled layer of the cortex.
The extent of this atronhy was almost in proportion to dosage. In
the thymus, cortical atrophy and a reduction in Tymphocytes were
noted,

Chronic Toxicity

Methods: Groups of rats (20/gp- 10/sex) were administered C-P SC on
the back for b mos. at doses of 2.5, 5, 10, 20 & 40mg/kg,
respectively. A contronl gp received solvent only,

Results:

Ciinical Signs: Loss of hair, emacfation & occasional diarrhea vere
reported at Zﬂhg/kg & higher.

Mortality: None

Body Wt: A Dose-related decrease 1n body wt gain was seen in ai)
treated gps. At 40mg/kg, wt gain was about 75% that of controls,
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Food & Water Intake: Food intake was slightly suppressed in all gps
to about the same extent. Water intake was increased significantly
at 40mg/kg.

Hematology: At 40mq/kg, sig. decrease in the RRC counts (no change
or Hct) and an increase in neutrophils, accompanied by a
decrease in lymphocytes, were reported. A sig, decrease in HRC cts
:ds noted in the M gps at 10mg/kg & higher, and the F gps at 5mg/kg

higher. .

Llinical Chemistry: The F at 10mg/kg showed a decrease in activity
Tn Eoth SGOT ¥ SGPT. A decrease in albumin was noted at 40mg/kg.
Howaver, no sig. difference was present in terms of the A/G ratin,

Urinalysis: Changes noted did not show any dose effect. 7/10 M at

g/kg showed positive urinary protein., M at 40mg/kg showed an
increase in Na and a decrease in K excretion; however, F of this
group did not show any such changes.

Organ Wt: A sig. decrease in rel, thymus wt was reported in F at
5mg;Eg % higher and in the 40ng/kg M. A decrease in both abs, &

rel, wts of spleen was noted at HD (40mg/kg). -
Gross Pathology: At 10 & 20mg/kg, thymus size was reduced to 1/2 to
T7% that of controls and atrophy was more pronounced at hfgher

doses. Adrenals showed almost no atrophy. Hemorrhage & hyperemia
of the lungs were seen in all gps.

Histopathology: At 40ma/kq, occasional decrease in thymus cortex
Tymphocytes, atrophy of thc bundled layer of the adrenal cortex in
all animals, and vacuolation of the adrenocortical cells in about
1/2 of the animals, focal hepatic necrosis in 1 M & 1 F, hyaline
casts in the renal tubules of 2 M and enlargement of the red puln of
the spleen in some F animals were described. No degeneration or
regeneration of the renal tubules or cell infiltration of the stroma
was observed. One M at 20mg/kg showed a reduction in the formation
cf sperm and testicular atraphy.

2. Stug! on the Toxicity of Clobetasol Propionate by Percutaneous
ccessive |- n cations Tn Rats: . Kuramoto et al,
Shikoku Acta Medica 31(6): 399, 1975.]

Methods: Groups of rats (10/sex/gp) were given C-P oint, & cream
percutaneously at conc'ns of 0.05% (clinical conc‘ns) & 0.25%
(0.3gm/rat/day, except Sundays) for 1 or 3 mos, The following results
were reported.

a) 1-Month Study

Clinical Observations: Emaciation, decreased activity, upriaght hair
: ocr:slo?a1 dTarrhéa were noted in both cream & ointment gps at LD
HD levels,

pda
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Body Wts: 1In the F of both dose gps, there was loss of body wt with
both cream & oint. admin. In the M, body wits remained vssentially
unchanged with 0.05% oint., but decreased in the 0,.25% oint. and
0,05% & 0.25% cream gps.

Mortaiity: In the oint. gps, 1 M & 1 F at 0.25% died, With the
cream, B/10 F at 0.25% died (no death among the M). Autopsies
revealed abscesses in the lungs,

Food & Water Intake: Decreased food intake in the M oint. gps and a
sharply reduced Tntake in the F of 0.25% cream gp were reported.
Similar trends in water intake was also seen.

Hematology: Slight decrease in RBC cts, Hb & lict values were noted
in the F 0.25% oint. gp. A decrease in WBC cts was noted in all gps
except the F 0.25% cream gp, bnse-related increases in neutrophils
with corresponding decreases in lymphocytes were seen for both cream
& oint, in both sexes.

Clinical Chemistry: The C-pP treated gps showed a trend of increase
Tn SGOT & SGPT activity, particularly in the 0.25% cream gps. A
similar trend was shown for Alk-P.

Urinalysis: Unremarkable, except some positive tests in some
animals from all gps.

{rgan Wt: Decreased rel. wts were seen for the thymus, spleen &
adrenal glands in the C-P treated gps (0.25% cream & oint.). Thymus
atrophy was seen in all C-P-treated gnps 1n a dose-related manner,

Gross Pathology: No pathclogical changes were noted in the 0.05% A
control gps. The 0.25% gps (cream & oint.) showed changes mainly in
the lungs & liver. In the oint, gp, 4 cases each of M & F showed
hemorrhage spots over the entire area of the liver, Abscesses were
seen in 4 M & 2 F over the entire area of the lungs. Similar
conditions were seen in the cream qps. Atrophic changes were secn
in the thymus & adrenal glands of the C-P-treated gps.

Histopathology: With both cream & oint,, the adrenal glands,
thymus, Tungs & 1iver showed evidence of histological changes.

Atrophy of the bundled layer of the adrenal cortex was observed in
all C-P-treated gps (0.05% & N.25% gps) and in both sexes. In some
cases, vacyolation was noted sporadically in the cells of the cortex.

Cortical atrophy and decrease in lymphocytes were observed in the
thymus.

In the Tiver, the majority of the 0.25% oint. & cream gp rats showed
localized necrosis. In the:lungs, mild to severe pneumonia with
necrosis covering large areas were seen.
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tn the kidney, one ra* of the 0.25% cream gp showed nndes consisting
of neutrocytes in part of the medulla with urinary casts at the
lower part of the nodes,

b) g:ﬂgg;h-Stuq!: In this study, only 0.05% conc'n was used for both
cream & oint.

Clinical oObservations: Slight emaciation; upright hair, thinning of
the skin & Tnsufficient hair growth at the application sites were
reported.

Mortality: 3 F in the nint. gp & 1 F in the cream qp died after the
TTth wk of treatment.

Food & Water Intake: Mo siq. treatment-related effects were seen,

Hematology: Slight decrease in no, of erythrocytes ir M of the C-P
cream gps, a sig, increase in Hct value in the C-P oint. gps, and a
decrease in b 1a F of the (-P cream gps were noted, M of the C-P
cream gps showed a siq. Arcrease in WBC cts. All treated animals
showed an increase in nautrophil and a decrease in lymphocytes.

Clinical Chemistry: No clinically sig. changes were noted,

urinal!sis: Unremarkable

Organ Wt: The rel. thymus wt decreased in the oint, gps. In the F,
rel. & avs. adrenal wts decreased as compared to controls. In some
F of the C-P-treated gps, abs. & rel, lung wts 1ncreased,

Gross Pathology: The thymus in both sexes was about 1/2 the size of
these found Tn controls. Al though no hemorrhage or necrosis was
observed in the thymus, small abscesses were noted 1n both the cream
& oint, gps with 4 cases ~f adhesion. Slightly smaller spleen
(compared to controls) were seen in the C-P ofnt. & cream gps.

Histopathology: In the cream gps, slight thymic atrophy (no marked
changesy, sli%ht vacuolation of the adrenal cortical cells and
follical atrophy in the snlsen (? F) were noted, In half the
animals of both cream 4 nint, gps, pneumonia was reported. There
was widespread necrosis ~f the lTungs in these animals, with celd
infiltration in the periphery of these focal necroses and a
proliferation of granulacvtes nbserved.

3. Comparative Toxicity Test nf Nmscamethasone Valeraie (DV-17) & Other

The comparative toxicity test was performed on M rats, which were
percutaneously treated with a volume of 0.25g/kg of 0. -12% dexamethasone
valerate (DV-17) oint. as a test drug, and 0,1% dexamethasone (DEX),
0.05% fluocinonide (FAA), N.N25 beclomethasone dipropionate (BMD), ﬂ 14
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hydrocortisone butyrate (HB), 0.05% clobatasol propionate (CP) & 0.12%
betamethasone valerate (BMV) ointment: as active control drugs for 30
consec, days to evaluate the effects oun the following toxicity
parameters:.- body wt change, adrenal function (organ wt, histological
changes, serum corticosterone contents), pathologfical changes of the
hypophysis & lymphatic systems {c.hymus, mesenteric lymph nodes, spleen)
and skin changes. A recovery qp was also included in the test. The
drug was applied on shaved skin without acclusion,

A1l gps consisted of 20 rats. About 9-10 were subjected to autopsy at
the end of the drug admin. period, and about 7-10 were subjected to
necropsy at the end of recovery. The dosage nf each drug was as
follows: DV-17, 0.3mg/kg; DEX, 0.25mg/kg; BMV, 0.3mg/kg; HB,
0.Z25mg/kg; FAA, 0.125mg/kg; CP, 0.125mg/kg; BMD, 0.0625mg/kg.

Results: The 4 deaths oted during treatment all occurred in the

FAA<treated gp.

The overall rasilits of the present study suggest that «.imin, of the
above drugs was accompanied by suppression of body wt increase,
lowering of serum corticosterone conc'n, decrease in the demarcation
ratio of the lymphocyte fraction, and atrophy of the adrenals, thymus, -
splnren & mesenteric lymph nodes. All animals in the FAA gp showed -
moderate atrophy of the anterior lobe of the hypophysis, while the DEX
gp demonstrated slight atrophy in half of the animals. In these gps,
a hyaline change was observed in the basophilic cells that was
considered to be a secondary change caused by adrenocortical atrophy.

In the CP gp, several animals showed slight atrophy of the hypophysis.

Thymus: In the DV-17 & RMV gps, slight to moderate atrophy was nn*ad
Tn many cases in the cortex & medulla, In the HP gp, slight atrophv
was noted in a few cases., In the CP gp. wmoderate to strong atrophv was
seen in all cases, while the FAA & DEX gps denonstrated strong atrnphv
in al) cases, frhere was a correlation between the degree of thesa
changes in the thymus and the extent of suppressfon of increase in bndy
wt.

Spleen: There was slight atrophy of the 1ymph follicles in some casmg
) DV-17 & HB gps, in half the animals of the BMV gp, and in all of
the CP-gp. All cases of the FAA & DEX gps showed strong atrophv
accompanied by a decrease in the no. of lymphocytes.

Adrenals: Changes in adrenal glands included slight to moderate
atrophy in the zona fasciculata of the cortex in the majority of rP qp
animels, and in about half of the DV-17 & BMY gp animals. The chanmw
in the FAA a DEX gps was much stronger than in tha DV-17 gp. The -® 1p
showéd a weaker change than the DY-17 gp, The FAA & DEX gps presentedq
conspicuous atrophy in the deeper part of the zona fasciculata,
particularly in the cell encasements,

Liver: FocAl necrosis was noted in the FAA, DEX, EMY, HB & BMD 10s,
But not with DV-17 & CP.
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About half of the cases of the DV-17 & BMV gps showed slight atrophy in
the cortex & paracortex of the mesenteric lymph nodes. The changes
that occurred in the CP gp were nearly the same in degree as those of
the DV-17 ap, but the frequency of occurrence was higher in the CP gp.
A1l FAA & DEX gp animais show:d strong atrophy of tie cortex,
paracortex & medulla,

Cancerning local effects, suppression of hair growth and thinning of
ckin were obscrved at the skin site of drug admin. in the DV-17, BMV,
HB, CP, FAA & DEX gps. Histological exams revealed atrophy in the
epidermis, dermis & appendages of the skin at the site of admin, These
changes were mild in the DV-17 gp, moderate to strong in the FAA, NEX &
CP gps and slightly milder in the BMV gp than those in the DV-17 gp.
Changes in the BMV gp were somewhat more severe than in the DV-17 gp,
and no marked changes were seen in the RMD gp.

From the above results, il was concluded that all the drugs used in
this study manifested local effects almost parellel with systemic
effects. Nn the basis of the results obtained, it was Astimated that
the order of the strength of toxicity of these drugs was FAA > DEX > CP
> BMY=> DV-17 > HB > RMD,

B. Reproduction & Teratology Studies

The following studies had been submitted in connection with the original
IND , and have been reviewed (pharm, rev. dated 4/29/82). Both
studies were performed in 1970,

1. SC Teratogenicity Study in Mice

2. SC Teratngenicity Study in Pabbits

1. Study of Teratogenicity of SN-201 in Rabbits during Nrganogenesis:
(Seg. nt 1T reproduction study)

Lab Perf. Study:
Material Tested: SN-201 suspended in saline-containing 0.04% Tween-80

Species & No. Animals: .Japanese white rabbits; 10/dose group

Dose Levels & Route of Admin.: 0 (C), 2 (LD), 4 (MD), 8 (MHD) or 16
ug/kg/day; St

Treatment Period: Day 7 to day 18 of pregnancy (day of copulation = -
day U of pregnancy)

Results:

fody Wts of Dams: Sifght but not sig. decrease was noted in wt gain at
e as compared to C X lower dose gps.
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Mortality: Dams: None

Reproduction pata

- Table |
Paramete_r_' Lontrol 2ug/kg
Abortions 0 0
# corpora lutea/dam NA* NA
# delivered by C-section 1n 10
Total # implants 80 83
% resorption NA NA
Mean # implants/dam 8.0 8.3
Dead embryos (total) 0 7
Fetal mortality (%) 0.0 8.4
Avg. # live fetuses/dam 8.0 7.6
Sex ratio (F/M) 1.50 1.45
Avg. fetal body wt (g) 40.3 4.7
Avg. fetal body length (cm) 107 10.4

*Not available
**Significantly different from control valyas

Mal formations

External: Other than 1 case of short tail in the Lp gp, there were
N6 external abnormalities fn the MHD or Yower
the HD gp, 5 dams had a total of 11 fatuses wi
There were 3 cases of open eyelid (2 accompani
the head and 1 by microtia), 7 cases of kera
accompanied by microtia) and ) tnstance of t

Internal: AN 1iving fetuses were normal in macraoscopic exam of the

Tnternal organs,
Skeletal: No skeletal abnormalities of 11v

e LD gps. At the MD, there was 1 case o
cervical vertebra. At the MHD, there was 1 ca
At the HD, 6/11 cases of cranfoschisis occurre

keratolysis of the head,

Occurrence of 13th rib: The rates of occurrence were 36.3, 25.0,
.8, 23, . n the C, LD, MD, MHD & HD gps, respe: .ively,

Observations on Ossification: There was retarded ossification of
The rate of

4ug/kg

NA
1n
75
NA
7.5

12.0
1,13

42.6
10.0

gps (including C).
th malformations,

ed by keratolysis of
tolysis of the head (1
alipes varus,

e occTp n O cases (8.3%) 1n the HD gp only,

retardation of the sternebrae was 22.5, 19.7, 15,2, 45,0 & 43.12 in
The rates of retarded
repaw & handpaw were 403
1ficantly different from
the no. of canda
vertebrae ossification {14.4) in the up 9p as compared to C (15.7),

& 27.8%, respectively at the' HD, being sign
C. There was a sTigit but sig. decrease in
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The table showi ig occurrence of spontancous malformation in this
colony of rabbits is appended to this review.

2. Rate of Spontaneous Nccurrence of Abnormalities in JCL-Wistar Rats:
K. Ezaki et al. '

This study was done in 26 pregnant JCL-HWistar rats (day vaainal plug
noted = day 0 of pregnancy). Results are shown in the follawing tables:

Table II
Number of Implantations, Deaths during Fetal Period,
Fetal Weight =~ External Abnormalities

[uo. No. of Rcl ] ] Fetus wt. |[pxte
ﬁ.llmp] an- I zur vp‘:- .F‘v‘.ng fetuses 1 us.n.’ .bnorn;u

tations - . . Y C e nuuu.
*{(Averag hty. .'g_gq B R toal] 3 .82 -

28 | 443 |19 3 122¢ 197 21| 337 339 3%
120) | (5.0%) “(162) T l=03 x0.3 | (0.7%)

One case of subcutaneous hemorrhage at right ear auricle*, two cases of
slightly kinky tail.

Table III
Skeletal Abnormalities & Progress of Nssification in JCL-Nistar Rats

¥o. of metacarpust* - |Wo. of metatarsus**
/2 /3 w4 /4 |2/3 /4 asa

| 107 315 182 | 3 2 300
$8.I%| 88.4%

*] case cervical vertebral-thoracic vertet.-ae fissure, 1 case of stunted
13th rib.

**left metacarpus (metatarsus)/right metacarpus (metatarsus)
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Table 1V
Number of Ribs in JCL-Wistar Rats

NO. Number of rihs *
Full.nd -
13,13 | 33/34 14/’13_ 114

305 | 29 | 1 ' 1
(2.0%)

Internal abnormalities have not been reported because the study was
still ongoing.

Study Concerning Effect of C-P on Reproduction and Effects on Rats of

Admin. before Pregnancy & at the tarly Stage of Pregnancy: [Kuramoto
et _a_l. The Tinical Report, LN‘H: . T

—

Lab Perf. Study: Tokushima lniv, School of Medicine, Japan

Material Tested: C-P 1n saiine (0,04% Tween-80)

Species & No. Animals: Wistar rat; 20/group

Dose Levels: 0 (C), 6.25 (LD), 12.5 (MD), 25 (MHD) or 50 (HD) mg/kg

Route & Duration: SC; 60 consecutive days prior to mating for M; F

. were treated for 14 days before and 7 days after mating was confirmed.

Animal Groups: The following combinations of C-P-treated & nontreated

animals were used:

Group A - M treated, F treated
Group B - M treated, F untreated
Group © - M untreated, F treated
N Group D - Both M & F treated with solvent (control)
Note: Within each gp, the M & F were mated,
Results:

General Nbservations: No siq. changes in the F were noted, In the M,

miTd emacTation, decreased activity, etc. were noted at the HD and to
some extent, at the MHD. o

Body Wt: In gp A males, =uppression of growth rates were abserved at
The MAD & HD. In the F, there was a similar trend, but no sig.

difference from C was seen, Gp B males showed growth curves similar to
those of gp A. The pregnant F (gp B) showed normal growth curves, fp

C females did show growth suppression, but after cessation of drug
admin, (pregnancy day 8), quick recovery followed.

e ik e

b
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Mo: ;alfty: None in any group

Food & Water Intake: Slight suppression was seen at the MHD & HD.

Table V
Effect of C-P Administration on Mating Results

m—m gége(grelted males | ggg.g(aﬂtteicgg males,
C/rg) ni:n'.t lnti.ng]pteg. ,!Iiest f!lmt.inq jﬁ-q.il st limating _:pggm.ncy
16 16 - - - - - -
1
s || &5 |lan| 2| o |ain]| ® mn
9 L] 18 179 -
s [ o | B (o] 2| & [on]| ®| o aLo
() 12 9 16 30
Bo | »| g |on|®| o |&n] ®| oo o
) 17 29
®.0 | & |am | ®| o |oo| 2| oo | can
(Wawr rats,subcutansous)
(1) % of test animals supplied;
(2) % of number of animnals in which mating was established;
(3) five 2nimals erroneously thought to be sterile and killed
Twmediately after mating;
(4) one animal erroneously thought to be sterile and killed

fmmediately after mating.

Slight decrease in pregnancy rates was seen at 25mg/kg in gps B & C,
but at the HD, the rat was higher,
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o Table VI
Organ Mts in Male Rats after 60 Days C-P Administration
(Group A)
[(Controll
Dosage (Wg9/Kg) kolvent 6 1.8 n.o 0.0
No. dissected 2 » d bt %
pody weight 636212000 {363.52329 [3032322 [n6ss22 1 29n3e3es
Brain €] 1982012 | 1.9920.10 | 2002008 | 1.9320.10 | 1.96=0.09
BX; 0.56:0.07 © 0.5520.04 | 0.5820.06 | Q622004 0.66x0 06~
Pituitary mg 10.221.2 10.841.8 9.92£1.0 v.5222 9.6=0.8
-‘.’:i 28204 3.020.4 29203 10207 12203
20,2229 | 20.623.5 | 200233 | 191238 19.543. 2
Thyroid g% 57210 5.720.9 58209 60212 66zl 23
Thymus 8| 00342008 | 0.2720.05°% 0.22£0.04°% 0.19£0.04°% 0.3120.04**
€%, 0.10£0.03 | 0.0720.01° | 0.07:0.01°| 0.06:0.01°> 0.04=0, O2°*
Heart g] 1092007 | 1.1520.12 | 1.0920.13 | 1L0620.12 | 1.00=0 10°
£%| 0312005 | 0.3220.02 | 0.31£0.03 | 0344003 | 0.34=0.03 -
Lung 8! 1462015 | 1.5020.2¢ | L022015 | L36£0.28 | L2420 02
. %] 0.4:1£0.08 | 0.42£0.06 | 0.4120.04 | 0O O0£0.06 | 0.4220.0¢
" Liver §]13.0221.59 |13.8621.73 {13.54£L 77 |125021.63° | 1L 352). 69°°
SX] 17620.30 | 38120.31 | 2872031 | 3952036 | 3 79:0 3
Spleen €] 0.78+0.08 | 0.7420.08 | 0.7020.11°] 0.60£0.08°° 0.5)=0 0¥**
8%| 00222005 | 0.2020.02 | 0.20£003 | 0.21£0.10 | 0.1820 03°°
Xidneys gl 2532022 | 2.6720.28 | 2562030 | 2402022 | 2312029
£%; 0.3920.07 | 0.74=0.06° | 0.74£0.07° | 0.76£0.03*", 0.78=0.06°*
. Adrenals $0627.8 | 5472127 | 50.228.8 | 420467} 20.227.4
. mgXl 109219 15.023.1 144222 | 136=00° | 122227
Prostate g] 0382008 | 0.4320.30 | 0.4720.11 | G a4z0.71 | 0.36:0.11
8% 0112003 | 0.12£0.03 | 0132003 | G uz002 ! 0122004
- 8] 0.6720.12 | 0.7320.08 | 0.7420.23 | 0.2020.08 | ©.71£0.08
Seninal ves. Xl 0192004 | 0.2020.02 | 0. 0120.06 | 0.2220.02°1 O 2£¢0 Ok
8] 3212024 | 3.3420.23 | 3.2820.28 | 3.2120.20 - 3.1620.2%
Testis g% Guszo1n @ 0.9320.10 | 09420132 | LO220.00° 1.0720 12%
g] 1L0520.06 | 1.0820. u 1.07$0.10 | 0992007 | 1.03£0.08
Epididynis sXl 029%0.03 | 03020 0.2120.04° | 0.3150.00° & 0 3520 O
‘Clean ¢ D)
g, mg = absolute wt '

% = relative wt

*signiﬂcant d'lfference from control, p< 0,05
" p<£. 0.01
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. Table VII
Organ Wts in Dams at End of Pregnancy with C-P Admin.
Before & at Beginning of Pregnancy

(Group A)
_{Control)

Dosage (ug/kg) | solvent | 638 s | o | se0
No. dissected I 1 ! 18 s | 10 | 15
Body weight §{300227.4 125272707 135002293 {337.0426.4 [339.9210.4
Brain 6 1.0720.07 | 1.8920.08 | 1.9420.00°, 1.90£0.08 | 1.952+0.06°°
Pituitary mg 17214 ' 123206 118218 | 121210 ;i 127212
Thyroid mg 17.9230 | 10.222.0 | 10.4225 { 183425 | 199238
Thymus B 0242004 0262005 | 0.22008 : 0.22010 & 0.2:£0.05
Heart 8 08007 0.89=009 : 0852009 ' 0.9120.10°! 0962012
Lung 80 1192011 § 1192010 | 1152013 | L16£2.11 | Lisz0.11
Liver £ 10M=141 1712079 1262157 ;13322139 13822184
Spleen € 0632010 0612007 : 0.5720.08 i 0.61£0.09 0.62=0.10 _
Kidneys £ L79:=018 - 1562008 | 172017 | 1132012 1342019
Adrenals mg 61.9:8.7 | 60.326.3 ; 39.3z7.6 : €32:98  50.5z9.4
Ovaries § 0132000 ° 012=001 - 0122001 0132002 0.13=0.03

(Meam = 3.0

g, mg = absolute wt
% = relative wt

*significant difference from control, p £ 0.05
*k L] L] L] L] P ‘:.-0.0"
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- Table VIII
Organ Wts fn Male Rats after 60 Day C-P Admin,
(Group R)
: {Coptrol)
s [] _
Dosage _(ug/kg) Bolvent Lx ol = 1 o
No. dissected 20 2 » 0 x
Body weight 36214440 | 36302207 | 34212323 |315.4237.8 | 282,0201.3
Brain 1.9820.132 | 2052005 | 20320130 | 1.93£0.33 | 1.9320.00
_ 0562007 | 0.5720.0: | 0.60£0,05°| 0.6220.06 0.71£0.07°
Pituitary 102212 10.920.9 10.021.0 2.3£10 94218
28204 10£0.3 1.0z0.3 10203 2.320.¢
20,2429 | 211229 | 38.9228 | 18.5£26 | 12.7:22°
Thyroid 5.7210 | SszLo | S7s08 | 59206 | 59217
™ 0342008 | 0.2020.05 | 0.2520.06° 0.17£0.04% 0.1120.03°*
ymus 0.102003 | 0.0320.01 | 0.0820.02°| 0.0620.01°% 0.0420.01*°
Heart 1.0920.07 | 1 1620.30°| L1026 11 ; 1.0520.12 | 1.0020.12°°
0312005 | ¢ 322000 | 0332002 | 0.3420.03 | 0.3520.03
Tang .6620.35 | 1452009 | 1.22£0.11% 1.2520.17°% 1.16£0.13°
. 0.412008 | 0.40£0.02 | 0.3920.0¢ | 0.40£0.0¢ | 0.4120.03 -
Liver 15.82£1.55 [1470£1.2¢ ] 12922188 [124542.01° 1 11.8321.90°
3762030 | cosza 2| €0320.33"| 3.9¢£0.31 | 4:820.3¢°
$pleen 0782008 | 0.m220.10°] 0732009 | 0.6i20.1 0.5120.07
0222005 | 0.2020.02 | 0.2220.02 | 0.20=0.03 | 0.18=0.02°"
Kidneys 253200 | 2772028 | 2612028 | 2512032 | 22203
0.6920.07 | 0.7620.05"9 0.77£0.05°% 0.81:0.08°, 0.802017°
AMrenals ' 806278 | 523267 | 502275 | 42.627.08°% 319s8.1°
109219 | 1¢qxL? | 109228 | 129224 | 124226
Prostats 035008 | 0422011 | 0.6020.07 | 0.4020.00 | 0.3920.08
6112003 | 03122003 | 0122001 | G.13z0.02 | Q.1420.03°
a.67v20.12 | .a7220.12 | 0.7020.08 | 0.6720.11 | 0.6320.10
Seminal ves. 0.19200{ | 020200 | ansac | anzao: | 02200
Testis 1n202; | 300200 | 3 2f0.21 | 3142827 | 2272022
0882031 | 0852008 | 0.98£0.09°% 0.9¢£0.2* | 1172011
Epididymnis 1.0520.06 | 1082007 | 1.0720.07 | 1.0220.11 | O.M=0.00
692000 | 0302003 | 622200¢°]| 0.3320.03°] 0.2520 04
{Meaa & D)

g, mg =—absolute wt
% = relative wt

*significant difference from control, p > 0.05
Y ) L) L) " " P> 0.0"
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- Table IX
frgan Wts at End of Pregnancy of Dams Receiving C-P Admin,
" Before & at Early Stage of Pregnancy

(Group C)
(Control)

Dosage (Ug/kg) Solvent | 6.3 125 | o0 i 500
¥o. dissected I T B | 0
Body weight ! 8 H4.020.4 !m.z:n.n 330.3220.1 }349.5225.9 | 33652181
Brain ' 8] 1.0720.07 | 1.92£0.07 | L2006 | 1.9120.10 | 1.8920.10
pituitary i wmg 7214 ez | a3s18 g 18213 G 122214
Thyroid ] e 179230 ! 184237 | 188244 20,5224 , 103234
Thymus : g! 0242004 | 0252005 | 0.3520.06 ; 0.2320.04": 0.23=0.04
Heart ! 8} 0.042007 | 0.912009°| 0.9020.07: u:.-mori 0.95=0.09°°
Lung | - 8 L1z | L282020° L2920.07° ¢ 1222012 1.33=0.10°"
Liver H §jLN2L A L6520 14952041 95322010 ;15232120
Spleen : €, 0.6320.10 ! ©:6920.13 | 0632032 | 0.6120.04 : 0.6120.06
Kidneys . £, 1.792018 ! 20120.07°) 1L9620.20 ] 1912015 , 1922015
Adrenals ' mg 61.9=857 | 387s%) 0.5248 * 53.220.83 | éL2z70
Ovaries $§ 013z2003 0132003 ¢ 0.122002 ' 0:22001 | 0.122001

: . Qlean = 5.0

g, mg = absolute wt
2 = relative wt

*significant difference from control, p > 0.05
& “ ] (]

" p>0.01

In the treated M, a dose-related decrease was seen in thymus & adrenal
wts (not seen in treated F). Commonly noted changes in all C-P-treated
M rats were adrenal & thymic atrophy in the HD gps.




NDA 19-322 : Page 20

Reproduction & Fetal Data:

Table X
Effect on Fetuses of C-P Admin.
Before & at Early Stage of Pregnancv

(Group A)

" posaza ( ug/kg) '_SQIint 628 125 | 2.0 £0.0
¥o. of mothers 16 13 13 ' 1 12
No. of implants(avgd 197 123) ; W QA | M Qe1) | 26 G3.6) | 177 QLD
N oss Ly e BARO | 3(Lh | 12¢6H | oL | 320

o. of dea famns% 0 0 0 o 1€0.6)
Mo. of [Total (%) | 166 (3¢ ¢) ¢ 162 (92.2) | 172 (92.5) | 226 (3.9) | 138 (70.0)
iving {Male/female] 86/100 "/ 8092 12/134 14/81
otuses ipey madi'c 0.6 0.a88 0.57 0.9 1156
!t of [iale 36420.34 | 354203 | 3. o72032 | 3612097 | 295200
& 85+0.36
: m s g.{ﬁ'&}' 3.35£0.% :.n:ue u:..o.:o sasen | 2
d:moml.. (] ! | ° : °
of'f tabes exanined)! 008 ! 0w | o@n 0 (105) 0 (19 -

Bra Il'nil"l (with spinal (yigtar rats, subcutaneous, males and females treate
"mfg&' 1-1

Table XI
Effect or Fetuses of C-F Airin. to Males Nnly Before Mating
( Group B)
Dosage (ug/kg) ‘Solvent | 63 | 125 . :0 I s00
No. of mothers ' T I 12 " : 13 17
Mo, Of Dwlanta(avg) 17 29 L 1auw ! mrann | wroze | 2 acy

' : A6 . TCA ! BULH T 1808 | 12C49)
- fetuses, ° 0 0 i o 't 0

of (TORAl (8). - 186 (9e4) " 136 (95:1) : 190 (36.2) ° 19 (49.2) . 231 (N.9)

gg‘g:z. Male/femaie 400 | a7 ! uew | mme | oaman
(%) 080 o8 L3 Lo ;i osa

ﬁ!&&f fpale, 3812031 | 38532037 360z0.4! | 2872031 | 3572038

b L5.0.p) us-uo '3M=03 341204 - 3203 - 33%=01

of'ﬂt@bﬁmj&f oc: :ms : :(-'I‘ ' ;m:_§ :uon

(Wistar rats, ~boutanecus, males only treated)
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Table Xil
- -Effect on Fetuses of C-P Admin. to Females Only
-~ Before & at Early Stage of Pregnancy
- (Group C)

€3 | s 1| s0 | 500

s | e 10 15
wmaan | L) | 1s e | 120D
smn ! %ae | 17aLe) ! 82(N6)

Dosage (%) | Solvent
No. of mothers ! 16
"Mo. of n-phnt-(-ﬂnm ard) i

é-, :xfg zomn'g 1 (56)

[
|
[}
!
| o ° ° °
™ ! m oL oy |y | 1s@nn | oy
ﬁv le/female’ gg/100 + 833 100/88 72/36 71/67
fetusa gr.oatio om0 i Lom L 1.285 114
W Male | 3612034 ! 3732031 ! 364200 | 3002030 | 302200
f‘{mg' |F:=3)¢ | 3.35203% | 1z2s088 346£0.29 | 3 220.34 :.z::uu
Extern. “hromal. | o i 0 * ) |
gi'?'.'m.- .xm:a) o(®) i o0 0 (103) oy | oGy

(Wwistar rats, subcutaneous, females only ttsatsd)

#Thin tail- 1l
Subcutaneous sdema- 1

ssgrain hernia- 1 (with spinal rupture
Thin tail)- 1

An increase in resorption and a decrease in the no. of living fetuses
were seen in the HD animals of gps A & C (F treated). In gp B, no sig.
difference from control in any parameters ohserved were noted. In qp
A, external fetal abnoralities consisted of 1 case of brain hernia
accompanied by rachischisis in the LD gp and 1 case of thin tail in the
MD gp. In gp C, 1 case of brain hernia in the 50mg/kg gp and 1 case
each of short tail & subcutaneous hydrops were noted in the MD animals,

Internal Abnormalities: Compared to C, adrenal atronhy in all gp C
Tetuses and 1n about half the gp A fetuses were see: at the HD,
HistolZgical changes consisting of thinning of cellular layers and
small-sized cells in the inner layers were seen in these adrenals.

Ossification & Skeletal Abnormalities: No remarkable differences from
T qps were seén In gps A, B or C at any dose level,

4, Study Concerning the Effect of C-P on gegroduction and Effect on Rat
etus o n. dui‘lng Drganogenesis Perfod: . Kuramoto et al, The
TTin"cal Report (1 sf.Lb?'cLemer . -

Lab Perf. Study: Pharmacologv'& Anatomy Depti., Tokushima Univ. School
o"i' Iﬁa‘lcine, 'Japan

Materfal Tested: C-P in 0.04% Tween-80-saline
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Species & No. Animals: Wistar rats; 31 dams - .

Dose Levels: 0 (C), 0.03 (LD), 0.1 (MD) or 0.4 (HD) mg/kg
Route & Dur;fion: SC; day 8 to day 17 of pregnancy

Methods: On day 20 of pregnancy, 20 dams from each.gp were dclivered
by C-<ection, and the reproductive parameters were ascertained. The
retuses were examined for abnormalities or anomalies. 11 dams were
allowed to deliver naturally and rear the pups for 4 wks. The newborns
of 5 mothers were killed and examined for abnormalities. The mothers
(Fg) were killed for determination of reproductive parameters. The
newborns of 5§ mothers (Fy generation) were examined for reproductive
performance by allowing to mate to obtain Fp generation.

Results:

Body Wt & General nbservations: Slight piloerection & sedation, and
Toss of body wt were seen 1n the HD gp.

Water Intake: No gp d:fference was observed.

Organ Wi: There was a dose-related decrease in abs. wts of thymus,
Tiver, spleen & adrenals. ,

Necropsy: Splenic & adrenal atrophy were reported in the MD & HD dams.

Reproductive Parameters (Fg dams) & Nbservations on Fy Fetuses
Uiiiverea by C-section:

Table XIII _
Effect on Fy Fetuses of C-P Admin. during Nrganogenesis Perind -

f““ﬁgﬂggggp (solvent) | @l , @M o
i 0 L ™ )
] , MMO | 220
i owev® | wceny
° sC2D)
IR ar ey .
i W P uns
! ') : o
{ 328409 | &as0a
| 38a0® . 282038
[}
f*'%i%ﬁié%%%— ':::: 1!,?!:::;?. 1 g
‘m ' &%ﬂ% |

X280
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- Table XIV
Effect of C-P Admin, during Org..nogenesis Period
on Sk~letal Variations & Internal Abn:rmalities in Fy Fetuses
(Wistar rats, SC)

Group (P, dosage levcl M .
ng/kg) O (solvant) @i L)
No. of CAMS [ ) 10 0 10
1l4th rid : ° 0
1 . -] ]
E 'm- ':tuq:. 155.7: (8 ° st2§;° o
3 ; stml ‘:M_ a8 39.6) L N3] L TRTR ) I L0
£ .gag;“wn'tc sfothor-vea 0 1¢a® 2 (L9
&C1C wrg'bz. 9 ] o 1(aM
-34 sepaxatad llth t.v. 0 [ ] e 4
3 separated l2th t.v, 0 ° 1(00); (9
'ssparated lumbar v. ¢ (] ° ,= : b
&S Jother abnorualities o ° : ° : ot
¥No. of mothers 19 10 ) 10
o, as
2 g i _.mg:é-tuu = 132 m 108
=9 None ¥one . : —one —Ona
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Reproduciive paramaters (fo dams) & nbservations on Fy _Fetuses

D'e‘hverea Tormally
- - Table XV
gffect of C-P Admin. during nrganogt:nesis period
on Development of Fy Newborns
(Wictar rats, SC)

Sovel LA o (-,q,_'llvs,u.t)..‘ @ty ol ol
%o. of Dams w__ n n e
Pragnan t‘jﬂe“LﬂE“ o 248 03 er4s 0.0 ntztd
z:. ?§ implante _ 1% (022 152 (.0 w (180 155 (L)

of offspring 3¢ (33 M 12 (L® 1w 049 Tk Hn R
Delivery rate " s | 3.4 - ne we
W 13ving|no| wt.(g) t:m. _wt. | weight (9)

at biren . 61z 04 (00 87204 s! sosds
tveek 014 el s 1e i ?® e 18 |0] 18227
gweeks 0ld | & 3282 |78 BEs38 \n nat 2l

usle gweeks old st] 0=z &d nl niz &8

qvaeks old & 1= 94 |78} mee &1 w.s2R1

‘sl sss0d 8 sz 88 |11, 4Pz b
l&ta E’iﬁﬂ‘ s\ 102z 1.3 162 Wez 2l i w8z d?
fomalel 2Zveeks old g1l 26.92 33 jo| Bas &2 n| nes s |1 03 33
swesks 014 |V “.92 60 180 %is6) | uss &2 N 20.64 &6

aresks o014 | 97| 782 90 leo] sasame 17 2oa 0.7 |11] smaant®

sex ratio /7 v 3.32 (/8T G 1.30 (18/80) H 108 OO0 .31 Q4D
survival rate ™ 9.6 i na %3 ] n»

o in e °au§' ing i, ° , ° ° j&‘“"’ﬁml
)24 L__nu'.n___ _m._' _nont . e

*!’:(ol:_p;r;&to P (solvent) qroun. cignificant when P 0.05.

-

pelivery rate: no, Of offsnrina 4e)ivered/no. of implants
survival rate: no. of offstnring nursed/no. of offspring delivered

pecrease in nursing rate due %0 11} death frmediately after birth,
(2) eaten by mother.

cropsy of 4-Meek-n1d Fy_Puns: miy LDAMWOF1 P were

Ne . ups
enﬂ%. Yo dose STTacts were seen on organ wts. gross &
. histopathology were unvemarkable,

®
7
"
nte 00 |1| Waze?
n
™)
12

- .
v i s -

wr h.ilyli'iul

e

Lk

i
M
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Reproductive Parameters of Fy Generation:

- ——

- Table XVI
" Pregnancy Rate of 10-week-01d F} Newb-rns

ll.l
N-l

1) Nusbexr of pregnant animals
Mumber of animals used

2) Nusber of pregnant animals
Wumber 1n uhidgﬂgg.APQ

Table XVII
State of Sexual Maturity of F; Newborns with Admin., of C-P
during Organogenesis Period

:mﬁ-nou ! 14 weeks old

“m‘w H * tall
"RTE i a8

mele | 7.(.01“) 3 ll.'l B X 6 27

k(un;l:lr:u;l.: L} ) u;ul.u.uiu
MOw 'ill.l 1.84..'.'..'" 6y a3 q.a:u
Le® 2'®ms; s’ u-u’ I TRETRE
ve I

. xg‘ , i.rm : nons glnh{aonn
fsolvent)
&K~

l
(Examination of animals in which pregnancy was not established during

mating at 10 wks, but as for the 14-wk-0ld M, exams were performed on
the animals which kad 1nduced pregnancy.)

NTATER "
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WDA 19-322
. Table XVIII
gffect on F2 getuses of c-P Admin. during arganogenesis period
o R | eetnsS waw ' MCD Las
e s oane el B rus e .
Ei;g;}‘:;hﬂ" = - mae 268 (328 el
.::.dod_*- SeMEs 1 (LD —acin . Be® e
:.unu,*'mo!“-d s ®» i 9¢ 9@ T el 9 ° ot ®
& Toca) 1) . T I -
%!ﬁ-‘-ﬁ-"‘—'gﬂ“’ Wy oW my mBY #» 2R
:‘,‘g"” "o o o313 0
ga%lsax, (¢=1009 vl e el
waight ‘ 3 54203 z - y
l“zhn of 8 HAME : 3. 602l 3. 629082 ’-ﬂ.ﬂ.ﬂ‘_
oftspring L FEaLE saz0t ! 150202¢ 3.5250.8 . 3.50s0.¢
external : - “‘f"""’““"‘
Shooomaliries —— none . Bone—- . pons_———RO08—
=8 _
internal or external abnormalities or dose-dependent skeletal
yariations were reported in Fp fetuses delivered bY c-secticn.
(Fy dams with normal delivery)

pevelo nt of F pPups:
Jable XX
o, 0.10) T LN

W v (sotventy RO __
X ¢ | ¢ e ' 3
Tegnancy PRGac, 4z 00 - pased : B e | NIz o.x‘
e wsn § P N
nos® | i n u.o):
] .
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Necrops» of 4-week-old F2 Pups: In the HD gp, & sfg. decrease in
rel, ad: T & spleén wts was noted. No abnormal histopathology or
skelatal_malformations (checked by X-ray) were reported,

C. Miscellaneousﬂgiudies

1. Skin Irritancy Tests: The following studies subriited in this MDA were
previously submitted in connection with the orig-nal IND ~° =~
and have been reviewed. .

- 14-Day Irritancy Test in Guinea Pigs with 0.05% & 0.1% Cream
- 14-Day Irritancy Test in Rabbits with 0.05% & 0.1% Cream

2. Eye Irritancy Tests: The fnllnwing studies submitted in this NDA were
previousTy submitted in connectinn with the original IND
and have been reviewed.

- 14-Day Eye Irritancy Tes* in Guinea Pigs with 0.0%
&

& 0,1% Cream
- 14-Day Eye Irritancy Test in Rabbits with 0.05% 1

%
0.1% Cream

3. Mutagenicity Studies

Lab Perf, Studies: Glaxo Pesmarch Ltd., Harefield, U.K.

Material Tested: C-P (GR 2/925)

Test Systems:
a) Ames Test: TA 98, 1n0, 1535, 1536 & 1538 were used.

b) Fluctuation Tests: E. colf B WP2 trp E was used to detect both DNA
cross-11nking agents and base change mutagens. WP2 trp E uvrA (R
46) was used to detect hase change mutagens. E. colT K-T2 343/113
lys 60 ;R 46) was used to datect both base change ¥ Trameshift
activities,

c) Gene Conversion Assay: Saccharomyces cerivisiae JD 1 was used in
Eﬁis—aiidy. Gene conversion was monitored at the his 4 and trn 5
oct.

Results: C-P was negative in the Ames test at conc'ns up to 400
ug/pTate ir both the presence & adserce of rat 1iver microssmal
enzymes. There was evidence nf mild toxicity at the highest conc'n
tested (400 ug/plate) resulting in 2 mean reduction 1n colony counts of
approx. 25% for the 5 strains,

The drug was negative in both ~acroscale & microscale fluctuation
tests. Toxicity 1imited the affactive test conc’n to 50 ug/ml in
microtitre tests & 100 ug/ml in macroscale tests.

Comprehensive gene conversinn Srsts using §|ccht§§§!ces cerevisiae Jn 1
at two hetercallelic loci were negative in
oo of rat-Hver-microsomes, - - oo oo o

presence & absence
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EVALUATION

Clobetasol 17-propfonate (C-P) is a highly pntent topically active fluorinated
corticosteroid.” Struciurally, it resembles betamethazone dfpropicnate, but
has an unusual feature, namely, substituticn of a chlurine atom for NH at the
21-position., C-P has been marketed in the U.K. since 1974 by Glax> Labs under
the trade name “Dermovate". In Germamy, the drug has been. registered under
the name "Dermoxin®. It has also been marketed in Japan & Canada, It is
avaflable in these couniries as a 0.05% cream or onintment for treatment of
corticosteroid-responsive deimatoses, including severe psoriasis & rczems.
Clinical Studies in this country have been carried out by the sponsor under
INDs The present NDA (19-322) ¥s for the
0.05% cream formulation.

A1l preclinical studies ware performed by the sponsor ia England, except for

_an ADME study and some reproduction studies which were done in Japan,
presumably for marketing in that country. A percutaneous absorption study,
the mutagenicity studies and the Japanese studies are new submissions. All
others contained in this NDA have been previously submitted in connection with
the corresponding INDs and have been reviewed.

The potency of C-P was clearly demonstrated by vascconstriction assay, in
which it was 18,7x more active than fluocinolone acetonide., Predictably,
increased toxicity was also observed. Pharmacodynamic studies showed that in
the mouse, C-P was considarably more thymolytic than betamethasone alcohol,
irrespective of route or vehicle,

In thymolytic activity, C-P showed interspecies differences. In mice, when
given SC in saline, it was 11x more potent in thymolytic activity than
betamethasone alcohol, but the two drugs are equipotent in the rat. A similar
species difference was also observed in antijranuloma activity of the drug.
The steroid showed no androgen-anabolic or antigonadotrophic activity and had
only weak mineralocorticoid & estrogenic activities. It did, however, show
marked anti-estrogenic effect (87x that of progesterone) and progestatinnal
activity (37x that of progesterone), when both drugs were given SC.

IV infusion of the steroid at up to 4mg/kg to cats produced no re.arkable
hemodynamic effects. Above this dose Tevel, respiratory embarrassment &
increased BR ware seen; at 65mg/kg, death was reported due to respiratorv
depre:s:on attributed to the effects of particulate nature of the infusion
materia

ADME studies with C-P (submitted in IND revealed several unusual

characteristics, some of which were rather confusing. Thus, neither in vi®ra

incubation with rat 1iver homogenate nor in vivo metabolism resulted Tn Tha -

hydrolysis of the C-P ester 1inkage. Nn dermal applfcation, more

radfoactivity was found in the excreta from unoccluded animals when compareq

to the results from occluded animals. Unchanged drug was detected in tne

urine & feces of unoccluded animals, but not in the excreta of occluded
. animals. Furthermore, when the drug was administered PO or SC, no unchanwq .

~ drug could be detected in the excreta. The investigator has tried to aratatn ;

= 7 the abseace of unchanged drug tn the feces after an oral dose by suggesting ' T TE
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that unabsorbed T-P was metabolized by the flora of the lTower gut, Such
wmetabolizm, however, cannot account for the observed SC recults or the
appearance of unchanged drug in »xcreta after unoccludad dermal appiication,
but not after oCcluded application. The spansor was, therefore, urged t.
repeat the dermal absorption study with the cream & ointment formulation.

The sponsor has submitted results of such a repeat study. Additionally, &
second percutaneous absorption study (Japanese) has also been submitted, As
one would expect, these studies showed clearly that there was significantly
more percutaneous absorption of C-P from occluded animals (rats) compared to
that from unoccluded animals., Absorption was slow with the cream and even
slower with the ointment formulation. The absorbed drug was distributed
throughout the body tissue examined and cleared in a similar wanner to that
observed after SC injection. The drug is metabolized hy the liver and is
excreted primarily via the bile into the feces, There was considerable
enterohepatic circulation., The terminal half-life of the drug after SC

" administration to rats has been reported to be 31 hrs,

Acute, subacute & chronic toxicity studies have been performed in several
species.

Acute toxicity (LD5q) has been determined in several species using oral, SC -
& IP routes. The SC route proved to be the most “oxic. Rased on the oral =
Lhsp in rats, the substance may be classified as .1ightly toxic.

The adverse effects reported in the subacute and chronic (A-month) toxicity
studies (dermal & SC) were of the type usually associated with long-term
potent steroid therapy. These included emaciation, thinning of the skin &
retardation of hair growth a. the application site, increases in serum <GNT &
SGPT values, decreased plasma cortisol levels, involution of the thymus,
adrenal atrophy, localized hepatic necrosis, hyperglycewmia and Ivmphopenia,
The incidence and severity of these affects were significantly greater when
the drug was administered 3C than when administered topically. The stemid is
probably a potent immunosuppresant, since bronchial and lung infections were
rather rempant among the .reated animals, resulting in considerable number of
deaths, nmarticularly in the high-dose groups. By the SC route, a maxirm
tolerated dose of the drug substance in the rat appears to be 20 ng/kg/day,
When the dryg.substance was applied topically, & "no-effect” dose was 7.5
ug/kg/day, and_1 gw/kg/day of 0.05% P-C cream appears to have no significant
toxic effects In this species. This is about 14x the proposed maximy=m
clinical dose per-day.

A comparative study doie by Shino et al. demonstrated that while clobetasn)
propionate is a very active anti-inflarmatory steroid that can produce hoth
Tocal & systemic effects following percutaneous application, the changes that
occur are reversible, less marked than dexamethasone & fluocinonide and
indicate minimal local {rritation,

Reproduction & teratology studies were perforwed in rats, mice & rabbits,
Teratogenicity studies done by the sponsor in wmice & rabbits using the SC
route showed that the drug was fetotoxic at the highest dose tested (1mn/kq)
and terztogenic at all dose levels emplaved {lowest dose, 0.0Img/kg) in mice, Com
In rabbits, a dose of 1 ug/kg had no adrerse effect on fetuses, but the drug
was teratogenic at 3 & 10 ug/kg dose ievels. These studies indicated that
C-P, as 2 teratogen, was at least !0x as active as betamethasone.
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Teratogenicity studies performed in rabbits by the Japaiese indicated that
doses of 8 ug/ g-or less were probably not teratogenic. One case of short
tail in the_2 sg/tg group fetuses was reported. In the rat, SC adwinistration
of C-P during pregnancy days 8-17 showed that at the highest dose level
(0.4mg/kg), the drug was teratogenic (cleft palate, brain hernia). Maternal
toxicity (decreased body wts) & fetotoxicity were also seen in the mid-
(0.1mg/kg) & high-dose levels. Newborn rats at the high-dose did not thrive,
and those that survived were generally underweight & immature. The
reprodustive capacity of the Fy rats seemed unaffected by treatment. No
treatment-related effects were seen in the Fo generation. A “nc-effect"

dose in this study was found to be 0.03mg/kg. However, the drug treatment
was started in these animals on d:y 8 of pregnancy instead of day 6, as
recommended by FDA. Thus, some early effects on pregnancy parameters might
have been missed.

In the segrant I reproduction study in rats done in Japan, growth suppression
and adrenal and thymic atrophy were reported at doses of 25 & 50 ug/kg/day.
Results showed no significant effect on mating or on fetuses when males were
treated with C-P. Effects of C-P administration to females were limited to an
increase in the number of resorbed embryns and a decrease in the number of
living fetuses only at the maximum dose (50 ug/kg/day). _
Single cases of fatal abnormalities seen at some dose levels were well within =
the range normally seen in rats. At any rate, there was no dose-related
increase in the incidence of these abnormalities. ’

C-P was nommutagenic in 3 different test systems, one of which was the Ames
test,

Cream containing 0.05% or 0,1% C-P was nonirritating when applied to the
intact skin or eyes of guinea pigs & rabbits for 14 days.

None of the original Japanese articles have been submitted. The English
translation provided in the NDA contains seveal mistakes. For example, on
page 20-285 (vol. 20), the report states that there were 2 deaths in the
ointment group, but on page 20-286 (vol. 20) 2 deaths were described in the
ointment group. Tables 9 & 10 (pp. 20-293 & 20-2°4, vol, 20) giving the ordan
weights should be for 3-month studies, not for 1-month study as shown. The
most serious mistake has been made in ~iving the dose Tevels as mg/kg instead
of ug/kg (page 21-094, vol. 21) for the segment I reproduction study fn rats,
I confirmed this with the sponsor over the telephone, who promised to send the
necessary correction as an amendment to tais NDA.

Although other potent corticosteroids have been shown to be teratogenic in
animals, C-P is particularly potert in this respect, showing teratogenic
activity at least 10x greater than betamethasone, The labeling should be
chancad to contafn in the "Pregnancy Category® the following statement: “The
wore potent corticosteroids, including clobetasol 17-propionate, have been
shown to be terstogenic after dermal application in laboratory animals.”
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Clinical -experience reports indicate that there has been at leadst one case of
fatal fatrogenic Cushing's syndrome on prolonged topical use of this
medication (vol. 15 page 15-095),

The "Indications and Usage® sectinn should be modified to include the
statement “not to exceed 50 gm/week". ANtherwise. :he labeling appears to be
satisfactory,

RECOMMENDATION

Hith the changes in the labeling detailed above, I find this NDA approvable,

A

WA

Syed N. Alam, Ph.D.
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UIvVISIONn OT AnTI-intective
Drug Products

Chemist's Review 1

Date Completed: 11/8/84

A.l. NOA 19-322

Sponsor: Glaxo, Inc.
Research Triangle Park, NC

o \

. Product Names:
Proprietary: Removate
Non-proprietary: clobetasol 1 7-propionate
USAN: Same

3. Do: -ge Form & Route of Admini stration: 0.05% Cream

4. Pharmacological Category and/or Principal Indication: anti-inflammatory
agent

5. Structural Formula and Chemical Name(s):

C “’3,d2'

é;:b

— ~-0C0Cq H¢”
CH3

OI
21 <chloro-21 -desoxybetamethasone 17-propionate

B. 1. Original Submission: 8/30/84; (rec'd BD 8/30/84; assigned 9/12/84)

2. Amendments: 9/20/94 (refers to DMF
3. Supporting Documents: IND DMF's

C. Remarks:
The WDA contains & 3C classification. Manufacturing and controls were found

deficient in several areas vhich needs correcting before granting an approval
for the controls (refer to chemist review notes). The labeling was found
acceptable from a technical standpoint. Methods Validation pending; EIR

pending.

Conclusions and/or Recommendations:
nufacturing and centrol deficiencies have been observed in the NDA and were

communicated by telephone (telecon 11,16/84). These deficiencies should also
be sent to the applicant as an information letter requesting corrections within
30 days. Refer to the Draft of Chemist Letter to Applicant.

2, AR5

Ernest G. Pappas

e rig.-wﬂA gl
M%‘I 5/CSO HFN-815/Pappas: gm 11/27/84

HFN-616 R/D Init. by: ARCasola NN8/BE gz ,2/? /PV
2341p




pDivision =f Anti-Infective
Drug “voducts

Chemist's Review #1

Date Completed: 3/21/85

A.1. NDA 19-322)& 19-323
—_—

Sponsor: Glaxo, Inc.
Research Triangle, Park, NC

2. Product‘ﬁémes:

Proprietary: Removate
Non-proprietary: clobetasol 17-propionate

3. Dosage Form & Route of Administration: 0.05% Cream (NDA 19-327
0.05% Ointment (NDA 19-323)

4. Pharmacological Category and/or Principal Indication:
F{-1nf Tammatory agent.

5. Structural Formula and Chemical Name({s):

21-chloro-21-desoxybetamethasone 17—propioﬁate

B. 1. Initial Submission: 8/30/84; Rec'd in Bureau: 8/30/84
Rec'd by Chemist: 9/12/84

2. Amendments: 9/20/84 (refers to DMF 1/30/85

C. Remarks:

“—"The firm responded on 1/30/85 to the control deficiencies of the
original application (see chem. Rev. 11/8/84). This amendment was
reviewed and found acceptable (see chem. notes). Draft Labeling was
also reviewed and found acceptable from a technical steadpoint.

D. Conclusions and/or Recommendations:
Trom 3 manufacturing and controls standpoint, the application is

approvable. FPL should be requested. . A
AR = Ao
= Jaskes

P - Ernest G. Pappas
s

ﬁn orig,. “'”’S.P 4

j -815 1'§ A2FN-8}5/g§g2/85 HFN-815/Pappas: gm 3/22/85
R/D Init. by: ARCasola we 3/x5/8y
HFN-815/M0 A (58
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Section 8(n)

Specifications for the finrished dosage form

Specification for purpcs~ of batch release

The bulk cream complies with the specification given
in Section 8{(h) 4, namely:-

Appearance White cream

Identity of clohetasol
17-propionate Complies with test

pH
Chlorocresol iontent

Clobetasol 17-propionate
content

The filled tubes and sachets comply with the following
specification:-

Appearance of contents White creanm
Minimum 1]l Complies with USPXX
(F111 weights are determined

during in-process control as

described in Section 8(h)
u).

Additionally, the identity of clobetasol i7-propionate test
will be performed by Glaxo Inc., on filled tubes and sachets
prior to release for distribution.

16 184
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Section 8{n)

2.

3

Specification to be met throughout life

Appearance of contents White to off-white cream

Identity of clobetasol Complies with test

17-propicnate
pH
Chlorocrescl

Clobetasol (7-propionate
content

Minimum fil1l Complies with USP XX

Specifiecation for Glaxo Inc.

Fach bateh of REMOVATE CREAM shipped to the United States
for marketing by Glaxo Ine. will be accompanied by a
Certificate of Analysis certifying that tne batch meets the
specification for the finished dcsage form (for the purpose
of batech release - see section 8{n)2.1). Upon receipt by
Glaxo Inc. each batch will be visually inspected and tested
for identity.

Each batch of BULK REMOVATE CREAM shipped to the United
States for filiing into _achets will be accompanied by a
certificate of analysis certifying that the batch meets
the specification for bulk cream. Upon receipt by Glaxo
Inc. each batch will be visually inspected and tested
for identity.

16

185
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Sectioq_R(n)

2.4

Justification of standards applied to filled tubes and

sachets

The tests and standards given in the specification to be
met throughout the shelf 1life are similar to those found
in pharmacopoeial monographs for creams contalning ste-
roids.

Clobetasocl 17-propionate is identified either from the
retention time of the stercid peak in the reverse-phase
HPLC assay or by TLC using a normal-phase system.

The aqueous phase of the cream is buffered with a mixture
of sodium citrate and citric acid. The pH of the cream
is approximately and the specified range satisfactorily
acrcommodates the wvariations that occur during manufacture
and storage.

Chlorocresol is determined by HPLC and the proposed
standards satisfactorily accommodate the normal variation
in the manufacturing process and the variability of the
analytical method.

Clobetasol 17-propionate is determined by a speciric HPLC
assay that separates clobetasol 17-propionate f{rom poten-
tial degradation products and the 1likely impurities

from the synthesis. The proposed standards of
per cent of the labelled content are skewed
tc accommodate the per cent overage. When testing

tubes, three portions of the cream are assayed and the
standards apply to the mean of tne three assay results.
This is the procedure adopted during the stability testing
programme and takes account of the variation in steroid
content that may occur in some tubes on storage. This 1is
discussed further in Section 8(p)2.9, page |7 089

The test for minimum fill is applied to ensure compliance
with the reqiirements of the USP.

In-process control is effected by testing the bulk cream
for appearance, identity of clobetasol 17-propionate, pH,
chlorocresol content and clobetasol 17-propionate content.
The standards prop sed for clobetasol 17-propionate
content are per cent of the labelled
content and these are symmetrical with respect to the
steroid input. Clobetasol 17-propionate is identified
from the retent.on time of the peak in the reverse-phase
HPLC assay. Tris distinguishes clobetasol 17-propionate
from the other topical steroids that may be used on the
manufacturing site as sh wn by the following table of
t'nical retentior times. The table also lists typical Rf
vilies for the steroids in the TLC identity test.

16
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Section 8(n)

19322
- Wec _ TLC
oo~ R
(minutes) time value
Hydrocortisone
Hydrocortisone acetate
Clobetasel 17-propionate
Betamethasone 17-valerate
Clobetasone 17-butyrate
Beclomethasone dipropionate
The bulk 1is uappropriately labelled. It is checked onto

the filling/packaging line by the Packaging Department line
supervisor and subsequently by a Quality Control inspector
as part of routine in-process monitoring checks that
ensure that the correct bulk is released for filling and
packaging. Filled tubes and sachets are tested for fill
weight and appearance of contents at regular intervals
during the filling process.

The steroid content of three lots of tubes and three lots
of sachets filled from different batches of c¢cream was
determined during the preparation of samples for stability
testing. Replicate portions of cream were assayed from
the mixed contents of each of 10 tubes taken systematically
throughout each run. The sterocid content of each of 10
sachets taken systematically throughout each run was
determined. The results obtained are summarised in the
following table.

Number of Clobetasol
Bulk batch filled Number of }7-propionate
number containers assays Mean Coefficient

examined Iw/w of variation
PEDO 11/6 10 tubes 25 0.0537 1.4
PHDO 11/7 10 tubes 20 0.0521 1.0
PHDO 11/8 10 tubes 21 0.0527 1.0
EPPG 2/6 13 sachets 10 0.0513 1.5
EPPG 1/54 10 sachets 10 0.0531 0.5
EPPG 1/55 10 sachets 10 0.0521 1.2

16
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Sectior B(n)
T T weLc  TLC
s R
(minutes) time value
Hydrocortisone
Hydrocortisone acetate
Clobetasol 17-propionate
Betamethasone 17-valerate
Clobetasone 17-butyrate
Beclomethasone dipropionate
The bulk is appropriately labelled. It is checked onto

the filling’packaging line by the Packaging Department line
supervisor and subsequently by a Quality Control inspector
monitoring checks that
released for filling and

as part of routine

in-process

ensure that the correct bulk is

packaging.

during the filling process.

Filled tubes and sachets are tested for fill
weight and appearance of contents at regular intervals

The steroid content of three lots of tubes and three lots
of sachets filled from different batches of cream was
determined during the preparation of samples for stability

testing. Replicate portions of cream were assayed from
the mixed contents of each of 10 tubes taken systematically )
throughout each run. The steroid content of each of 10
sachets taken systematically throughout each run was
determined. The results obtained are summarised in the
following table.
) Number of Clobetasol
Bulk batch filled Number of 17-propionate
number containers assays Mean Coefficient
o examined Ew/w of variation %
PHDO 11/6 10 tubes 25 0.0537 1.4
PHDO 11/7 10 tubes 20 0.0521 1.0
PHDO 11/8 10 tubes 21 0.0527 1.0
EPPG 2/6 10 sachets 10 0.0513 1.5
EPPG 1/54 10 sachets 10 0.0531 0.5
EPPG 1/55 10 sachets 10 0.0521 1.2

16
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Section 8(n)

Forty six recovery experiments gave a mean recovery of
clobetasol 17-propionate of 100.1% with a coefficient of
variation of 0.6%. The assay error thus accounts for a
proportion of the variation observed when assaying indi-
vidual tubes and sachets for steroid content.

In these circumstances it is considered that satisfactory
control is achieved by the proposed test procedures and
that it is not necessary to determine the steroid content
of tubes or sachets before release. This conclusion will
be confirmed by the determination of the steroid content
of filled tubes and sachets during the process validation
of full scale production batches and thereafter the
determination of the steroid content of the filled tubes
and sachets will be reduced to a monitoring level.

The microbiological attributes of six lots of tilled
tuber and three lots of filled sachets were determined
during the preparation of stability samples. For all
samples the Total Aerobic Microbial Count was less than
10 microorganisms per gram. No Staphylococcus aureus,
Pseudomonas aeruginosa, Salmonella species or Escherichia
coli were isolated. It is therefore considered that the
microbiological attributes of production batches are
likely to be acceptable. This conclusion will be confirmed
by the deternmination of mizrobiological attributes during
process valigation of full scale production batches and
thereafter the determination of microbiological attributes
will be reduzed to a monitcring level.

16
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Section 8(n)

)

Analytical procedures

Bulk cream

Appearance

Note the appearance of the cream.

Identity of clobetasol 17-propionate

In the determination of clobetasocl 17-propionate and
chlorocresol content the c¢hromatogram obtained with the
sample solution for chromatography contains a peak with the
same retention time as the clobetasol 17-propionate peak in
the chromatogram obtained with the standard soiution for
crtromatography.

Clobetasol 17-propionate and chlorocresol content

Equipment

Pipettes and volumetric glassware.

Stoppered tubes. Tubes approximately 15em in length and
2cm in diameter with a volume of approximately 15ml are
suitable.

Water bath maintained at 60Q°C.

A suitable high performance liquid chromatograph equipped
with the following:

A suitable low dead volume cell, typically in the
range 8 to 12 microlitres;

A suitable light jath length typically of 10 miliimetres;
A suitable ultraviolet variable wavelength detection

system operating at an appropriate wavelength near
240nm;

16
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Section_ﬂ(n)

A 10cm analytical columr having an inside diameter of
about 4.3 miliimetres and packed with a reverse phase
packing, such as 5 micrometre Spherisord ODS 1 or
equivalert:

A suitable oven capable of maintaining the analytical
column at a temperature of 60°C:

A suitable recorder of at least 20-centimetre deflection:
A digital integrator or equivalent

Reaggpts

The preparation of specific volumes of reagents 1is des-
cribed below. Alternative volumes of reagents may be
prepared by appropriate modification to the weights and
dilutions.

Mobile phase : Transfer 400ml of ethanol (AR grade

absolute alcohol from
to a 1000m) wvolumetric

flask, dilute to 1000ml with water and mix. Degas the
mobile phase by a suitable procedure before use eg by
boiling under reflux for 2-3 minutes.

Internal standard solution: Transfer 100mg ¥ 10mg of bec-
lomethasone dipropionate to a 50ml volumetrie flask, add
about 40ml ethancl and shake till dissolved. Dilute to
volume with ethanol and mix.

Chlorocresol standard solution

Transfer 150mg * 10mg of chlorocresol standard, accurately
weighed, to a 100ml volumetric flask. Add about 80ml of
ethancl &nd shake till dissolved. Dilute to volume with
ethanol and mix.

Clobetasol 17-propionate standard solution

Transfer 100mg * 10mg of clobetasol 17-propionate working
stardard, accurately weighed, toc a 100ml volumetric flask.
Ad4A about 80ml of ethanol and shake till dissolved.
Dilute to volume with ethanol and mix.

Standard solution for chromatography

Transfer 10.0ml of the clobetasol 17-propionate standard
solution teo a 100ml volumetrie flask, add 10.0ml of the
internal standard scluwtion and 10.0ml of the chlorocresol

16
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Section 8(n)

A 10cm analytical column having an inside diameter of
about 4.6 millimetres and packed with a reverse phase
packing, such as 5 micrometre Spherisorb 0ODS ' or
equivalent:

A suitable oven capable of maintaining the analytical
column at a temperature of 60°C:

A suitable recorder of at least 20-centimetre deflection:
A digital integrator or equivalent

Reagents

The preparation of specific volumes of reagents is des-
cribzd below. Alternative volumes of reagents may . be
rrepared by appropriate modification to the weights and
dilutions. '

Mobile phase : Transfer 400ml of ethanrnol (AR grade

absolute aleohol from
to a 1000ml volumetric

flask, dilute to 1000ml with water and mix. Degas the
mobile phase by a suitable procedure before use eg by
boiling under reflux for 2-3 minutes.

Internal standard solution: Transter 100mg ¥ 10mg of bec-
lomethasone dipropionate to a 50ml vclumetric flask, add
about U4Oml ethanol and shake till dissolved. Dilute to
volume with ethancol and mix.

Chlorocresol standard solution

Transfer 150mg * 10mg of chlorocresol standard, accurately
weighed, to a 100ml volumetric flask. Add about E80ml of
ethanol and shake till dissolved. Dilute to volume with
ethanol and mix.

Clobetasol 17-propionate standard solution

Transfer 100mg ¥ 10mg of clobetasol 17-propionate working
standard, accurately weighed, to a 100ml volumetric flask.
Add about 80ml of ethanol and shake till dissolved.
Dilute tc volume with ethanol and mix.

Standard solution for chromatography

Transfer 10.0ml of the clobetasol 17-propionate standard
solution to a 100ml volumetric flask, add 10.0ml of <the
internal standard solution and 10.0ml of the chlorocresol
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standard solution ton tne flask. Dilute to volume with
ethanol and mix. Mix 10.0ml of the resuiting solution
with 5.0ml1 of water.

Compound GR2/443 solution

Transfer Zmg ¥ 0.2mg of compound GR2/443 to a 20ml
vorumatric flask. Add about 15ml1 of ethanol and shake
till dissolved. Dilute to volume with ethanol and mix.

Test solution for chromatography

Transfer 10.0ml1 of the clobetasol 17-propionate standard
solvtion to a 100ml volumetric flask. Add 10.0ml of the
internal standard solution, 10.0m) c¢f the chlorocresol
standard solution plus 2.0ml of the compound GR2/413
sclution to the flask. Dilute to volume with ethanol
and mix. Mix 10.0ml of the resulting solution with
5.0ml of water.

Preparaticn of sample solution for the high performance

liquid cnromatograpic assays

Transfer 2g * 0.2g of the sample, accurately weighed, to a
i5ml stoppered tube. This can be conveniently carried out
by transferring about 2.5 grams of cream to a 2ml plastic
disposable syringe and using this tc transfer the sample to
the stoppered tube without getting cream onto the neck of
the tube.

Add 10.0ml of the internal standard solution to the
tube. Stopper the tube 7irmly with a plastic stopper.

CAUTION: IT IS ESSENTIAL THAT THE FOLLOWING OPERATION iS

CARRIED OUT IN A FUME CUPROARD, BEHIND A GLASS
SCREEN FOR COMPLETE FACIAL PROTECTICON AND THAT
4 FACE MASK AND HEAT RESISTANT GLOVES ARE
WORN.

Place the tube in a water bath maintained at 60°C and
heat for 4 minutes. Remove the tube from the water bath

and shake vigorously for 1 minute.

Replace the tube in the water bath for 4 minutes, remove
from the bath and again shake vigorously for 1 minate.

Allow the tube to coo. to rocum temperature, add 3.0ml of
water and mix.
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standard solution to the flask. Dilute to volume with
ethanol and mix. Mix 10.0ml of the resulting solution
with 5.,0ml of water.

Compound GR2/443 solution

Transfer 2mg * 0.2mg of compound GR2/443 to a 20ml
volumetrie flask. Add about 15ml of ethanol and shake
till dissolved. Dilute to volume with ethanol and mix.

Test solution for chromatography

Transfer 10.0ml of the clobetasol 17-propionate standard
solution to a 10vmi volumetric flask. Add 10.0ml of the
internal standarga solution, 10.0ml of the chlorocresol
standard solution plus 2.0ml of the compound GR2/U443
solution to the flask. Dilute to volume with ethanol
and mix,. Mix 10.0ml of the resulting solution with
5.0ml of water.

Preparation of sample solution for thg_ﬂigh performance
liquid chromategrapic assays

Transfer 2g * 0.2g of the sample, accurately weighed, to a
15ml stoppered tube. This can be conveniently carried out
by transferring about 2.5 grams of cream to a 2ml plastic
disposable syringe and using this to transfer the sample to
the stoppered tube without getting cream onto the neck of
the tube.

Add 10.0ml of the internal standard solution to the
tube. Stopper the tube firmly wich a plastic stopper.

CAUTION: IT IS ESSENTIAL THAT THE FOLLOWING OPERATICN IS
" CARRIED OUT IN A FUME CUPBOARD, BEHIND A GLASS
SCREEN FOR COMPLETE FACIAL PHOTECTION AND THAT
A FACE MASK AMND HEAT RESISTANT GLOVES ARE

WORN.

Place the tube in a water bath maintained at 60°C and
heat for 4 minutes. Remove the tube from the water bath

and shake vigorously for 1 minute.

Repiace the tube in the water bath for 4 minutes, remove
from the bath 2nd again shake vigorously for 1 minute.

Allow the tube to cool to room temperature, add 2.0ml of
water and mix.
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Transfer the solution to a centrifuge tube and place it
in ice cold water for 5 minutes. Centrifuge at 3500 rpm
for 10 minutes. Carefully incert the tip of a Pasteur
pipette through the layer of fat on top of the solution
in the centrifuge tube and withdraw 2-3ml of the clear
supernatant. Transfer *he supernatant to a suitable
container: this is the sa . le solution for chromatography.

High performance liquid chromatograpic assay of clobetasol
lj-propionate and chlorocresol

Section 8(n)Y4, page [6 /97, describes the development of
the method and gives details of the selectivity, accuracy
and precision of the procedure.

Operating conditions

Perform the assay at a temperature of 60°C with a typical
flow rate of 2ml per minute and a column pressure of
approximately 1500 to 2000 pounds per square inch.
Maintain the column at a constant temperature by using a
suitable air oven, Use a detector sensitivity setting
or attenuate the signal from the detector such that when
10 microlitres (or other suitable volume) of the standard
solution for chromatography is injected the peak height
for the clobetasol 17-propionate on the recorded chromato-
gram is at least fifty per cent of full scale deflection.

Use an eluticn time and mobile phase composition that
gives satisfactory separation of chlorocresol, compound
GR2/443, ¢lcberasol 17-propiocnate ~ud the internal standard
wher, 10 mizrolitres (or any other suitable volume) of the
test sclution for chromatography is injected into the
chromatograph. The elution order is chlorocresol, compound
GR2/443, clobetasol 17-propionate and the internal stan-
dard. The run takes approximately 10 minutes. Ordinarily
the minimum between the peaks due to compound GR2/443 and
clobetasol 17-propionate should be no more than 2 milli-
metres above the baseline. The test solution is chromato-
graphed wherever a new column is taken into use. It is
zlsc used as appropriate to monitor the change in perfor-
mance of a column with time but it is not chromatographed
on every occasion that a given column is used, If the
required separations cannot be obtained with a given column
the ethanol concentration of the mobile phase may be
varied. Ordinarily the required separations can be ob-
tained with an ethanol concentration of 40 per cent v/v. A
typical chromatogram is given in Figure 8(n)1, page
/6 205,
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Transfer the solution to a centrifuge tube and place it
in ice cold water for % minutes, Centrifuge at 3500 rpm
for 1C minutes. Carefully insert the tip of a Pasteur
pipette through the layer of fat on top of the solution
in the centrifuge tube and withdraw 2-3ml of the clear
supernatant, Transfer the supernatant to a suitable
container: this is the sample solution for chromatography.

High performance liquid chromatograpic assay of clobetasol
17-propionate and chlorocresol

Section 8(n)Y4, page [6 /97, describes the development of
the method and gives details of the selectivity, accuracy
and precision of the procedure.

Operating conditions

Perform the assay at a temperature of 60°C with a typical
flow rate of 2ml per minute and a column pressure of
approximately 1500 to 2000 pounds per square inch.
Maintain the column at a constant temperature by using a
suitable air oven. Use a detector sensitivity setting
or attenuate the signal from the detector such that when
10 microlitres (or other suitable volume) of the standard
solution for chromatography is injected the peak height
for the clobetasol 17-propionate on the recorded chromato-
gram is at least rifty per cent of full scale deflection.

Use an elution time and mobile phase composition that
gives satisfactory separation of chlorocresol, compound
GR2/443, clobetasol 17-propionate and the internal standard
when 10 microlitres (or any other suitable volume) of the
test solution for chromatography 1is injected into the
chromacograph. The elution order is chlorocresol, compound
GR2/443, clobetasol 17-propionate and the internal stan-
dard. The run takes approximately 10 minutes. Ordinarily
the minimum between the peaks due to compound GR2/443 and
clobetasol 17-propionate should be no more than 2 milli-
metres above the baseline. The test solution is chromato-
graphed whenever a new column is taken into use. It is
also used as appropriate to monitor the change in perfor-
mance of a column with time but it is not chromatographed
on every occasion that a given column is used. If the
required separations cannot be obtained with a given column
the ethanol concentration of the mobile phase may be
varied. Ordinarily the required separations can be ob-
tained with an ethanol concentration of 40 per cent v/v. A
typical chromatogram is given in Figure 8(n}1, page
/6 2085,
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Procedure

Inject duplicate 10 microlitre volumes of the standard
and sample solutions for chromatography using the specified
conditions and materials. Measure the areas of the chloro-
cresol, clobetasol 17-propionate and 1internal standard
peaks 1in each chromatogram and calculate the peak area
ratios as follows:

Peak area ratio =

chlorocresol or clobetasol 17-propionate peak area
internal standard peak area

Calculate the mean peak area ratios for the duplicate
standard and sample chromatograms. Calculate the chloro-
cresol and clcbetasol 17-propionate contents of the creamn.
Specimen calculations are given below based on the typical
conditions described for the preparation of sample and
stancard solutioens,

Chlorocresol fw/w

Ra x WS x 10 x 10 x 100 Ra 'Y ws

R, x 100 x 100 x W ~ Ry x W

Clobetasol 17-propionate fw/w

Ro X Wgy x 10 x 10 x P Re X Wgy x P

Rg x 100 x 100 x W = Rq X W x 100

where:

Ra = mean peak area ratio of chlorocresol for the

sample chromatogram

Ry, = mean peak area ratio of chlorocresol for the
standard chromatogram

=
"

mean peak area ratio of clobeiasol 17-propionate
for the sample c¢hromatogram

Rq = mean peak area ratio of clobetasol 17-propionate
for the standard chromatogram

W = weight of chloroeresol working standard in grams

4]
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FProcedure

Inject duplicate 10 microlitre volumes of the standard
and sample solutions for chromatography using the specified
conditions and materials., Measure the areas of the chloro-
cresol, clobetasol 17-propionate and internal standard
peaks 1in each chromatogram and calculate the peak area
ratios as follows:

Peak area ratio =

chlorocreso;ﬂpr clobetasol 17-propionate peak area
internal standard peak area

Calculate the mean peak area ratios for the duplicate
standard and sample chromatograms. Calculate the chloro-
cresol and clobetasol 17-propionate contents of the cream.
Specimen calculations are given belcw based on the typical
conditions described for the preparation of sample and
standard solutions.

Chloroeresol %w/w

Ry x ws x 10 x 10 x 100 Ry x Wg

Rp X 100 x 100 x W = Rp x W

Clobetasol 17-propionate $w/w

Ro x WS1 x 10 x 10 x P i Re X Wgq x P )
Rq x 100 x 100 x W " Ry x W x 100

where:

Rz = mean peak area ratio of chlorocresol for the

sample chromatogiram

Ry, = mean peak area ratio of chlorocresol for the
standard chromatogram
R. = mean peak area ratio of clobetasol 17-propionate
for the sample chromatogram
Rq = mean neak area ratio of clobetasol 17-propionate
for the standard chromatogruam
Wg = weight of chlorocresol working standard in grams
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3.2

3.2.1

3.2.2

19322
Ws1 = weight of clobetasol 17-proplonate working standard
in grams
W = weight og sample in grams
P = § purity of clobetasol 17-propionate working standard

Filled tubes during their shelf life

ﬁgggarance of contents

Note the appearance of the cream.

Identity of clobetasol 17-propicnate

Examine the cream for the presence of clobetasol 17-
propionate by using one of the following two identity
tests: '

_ﬂg&p test

In the determination of clobetasol 17-propionate and
chlorocresol content the chromatogram obtained with the
sample solution for chromatography contains a peak with the
same retention time as the clobetasol 17-propionate peak in
the chromatogram obtained with the standard solution for
chromatography.

TLC test
Reagent
The preparation of a specific volume of the solvent system
is described below. Alternative gquantities may be prepared

by appropriate modifications to the volumes of solvents
taken.

Solvent system: Mix together 100ml of chloroform, 10ml of
acetone and 5ml of ethanol. Transfer the mixture to a TLC
tank.

Clobetasol 17-propionate standard solution

Transfer Smg of clobetasol 17-propionate, accurately
weighed, to a 10ml volumetric flask, dissolve in and dilute
to volume with chloroform and mix.
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3.2.2

Ws1 = weight of clobetasol 17-propionate working standard
in grams

W - welight og sample in grams

P = ¢ purity of clobetasol 17-propionate working standard

Filled tubes during their shelf life

Appearance of contents

Yote the appearance of the cream.

Identity of clobetasol i7-propionate

Examine the cream for the presence of clobetasol 17-
propionate by using one of the following two identity
tests: »

HPLC test

In the determination of clobetasol 17-propionate and
chlorocresol content the chromatogram obtained with the
sample solution for chromatography contains a peak with the
same retention time as the clobetasol 17-propionate peak in
the chromatogram obtained with the standard solution for
chromatography.

TLC test

Reagent

The preparation of a specific volume of the solvent system
is described below. Alternative quantities may be prepared
by appropriate modifications to the volumes of solvents
taken.

Solvent system: Mix together 100ml of chloroform, 10ml of
acetone and Sml of ethanol. Transfer the mixture to a TLC
tank.

Clobetasol 17-propionate standard solution

Transfer Smg of clobetasol 17-propionate, accurately
weighed, to a 10ml1 volumetric flask, dissolve in and dilute
to volume with chloroform and mix.
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3.2

3.2.1

3.2.2

Ws1 = welight of clobetasol 17-propionate working standard
in grams

W = weight og sample in grams
P = 4 purity of clobetasol 17-propionate working standard

Filled tubes during their shelf 1life

Appearance of contents

Note the appearance of the cream.

Identity of clobetasol 17T-propionate

Examine the cream for the presence of clobetasocl 17-
propionate by using one of the following two identity
tests:

HPLC test

In the determination of clobetasol 17-propionate and
chlorocresol content the chromatogram obtained with the
sample solution for chromatography contains a peak with the
same retention time as the clobetasol 17-propionate peak in
the chromatogram obtained with the standard solution for
chromatography.

TLC test

Reagent

The preparation of a specific volume of the solvent system
is described below. Alternative quantities may be prepared
by appropriate modifications to the volumes of solvents
taken.

Solvent system: Mix together 100ml of chloroform, 10ml of
acetone and Sml of ethanol. Transfer the mixture to a TLC
tank.

Clobetasol 17-propionate standard sclution

Transfer Smg of clobetasol 17-propionate, accurately
weighed, to a 10ml volumetric flask, dissolve in and dilute
to volume with chloroform and mix.
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Preparation of sample solution

Transfer about 1.5g of the cream, accurately weighed,
to a 15ml stoppered tube. Add 10.0ml of methanol and
stopper the tube firmly with a plastic stopper.

CAUTION: IT IS ESSENTIAL THAT THE FOLLOWING OPERATION

T 7 IS CARRIED OUT IN A FUME CUPBOARD, BEHIND A
GLASS SCREEN FOR COMPLETE FACIAL PROTECTION
AND THAT A FACE MASK AND HEAT RESTSTANT GLOVES
ARE WORN.

Place the tube in a water bath maintained at about 60°C
for 4 minutes, remove the tube from the bath and shake
vigorously for 1 minute. Repeat the heating and shaking
operation once more. Cool to room temperature, add 3.5ml
of water and mix. Transfer the mixture to a centrifuge
tube and centrifuge at 3500 rpm for 10 minutes.

Transfer 5.0ml of the supernatant to a 100ml separator.
Add 1g of sodium chloride and 10ml of water to the separa-
tor and mix. Add Sml of chloroform to the separator and
shake the separator for 1 minute. Allow the two layers to
separate. Transfer the lower chloroform layer via a plug
of cotton wool, previously washed with chloroform, intc a
t5ml tube. Remove the solvent in a stream of nitrogen.
Dissolve the residue in 0.5ml of chloroform.

Procedure

Usinz a micro-syringe transfer to separate points on a
pre-coated glass backed 20cm x 20cm Merck silica gel
60 F254 TLC plate 10ul aliquots of the clobetasol 17-pro-
pionate standard solution and the sample solution.
Develop the chromatogram by placing it in a saturated
tank containing the solvent system until the solvent has
travelled about 15cm. Remove the plate from the TLC
tank and allow it to dry in air.

Examine the rplate under UV light of wavelength 254nm.

The principal spot in the sample chromatogram should
have the same Rf value as the principal spot 1in the
chromatogram obtained from the c¢lobetasol 17-propionate
standard solution. The Rf value of clobetasol 17-pro-
pionate 1is about 0.5,
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3.2.3

3.2.4

3.3
3.3.1

3.3.2

3.3.3

5.3.4

Clobetasol 17-propionate and chlorocresol content

Carry out the proceaure described in Section 3.1.3, page /¢ [§9,

Squeeze the cream from the tube via the nozzle and assay
the clobetasol 17-propiconate and chlorocresol contents
of three sample weights taken from approximately the
teginning, middle and end of the tube. Calculate the mean
clobetasol 17-propionate and chlorocresol contents of the
¢cream.

Note

The sample may be conveniently transferred to a stoppered
tube by squeezing out about 2.5g of cream into a 2ml
plastic disposable syringe and using this to transfer
the sample to the stoppered tube without getting cream
onto the neck of tle tube,

Minimum fill

Determine the minimum fill as described in the USSP XX.

Filled sachets during their shelf life

Appearance of contents

Note the appearance of the cream.

Identity of clobetasol 17-propionate

Carry out one of the two tests described in Section
3.2.2, page 16 194 .

Clobetasol 17-propionate and chlorocresol content

Accurately weigh two sachets. Cut off the ends of the
two sachets avoiding loss of cream and carefully extrude
their contents as completely as possible into a stoppered
tube. A tube approximately 15cm in length and 3cm in
diameter with a volume of approximately 50ml is suitable.
Reweigh tr2 two 3achets together with the cut off ends to
determine the weight of sample taken for the assay. Carry
out the procedure described in Section 3.1.3, pagelé /89.

Minimum fill

Determine the minimum fill as described in the USP XX.
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