European Patent Office

Office suropéen des brevets

Europlilaches Patentamt

' -
Wi
S
e

@) Publication number : 03622708

@ EUROPEAN PATENT SPECIFICATION

Date of publication of patent specification :

01.07.92 Bulletin 92/27
@) Application number ; 88905087.7
@) Date of filing : 2o.os.u/

Intemational application number :
PCT/USSS/01808

Intematianal publication number :
WO 88/09174 01.12.38 Gazette 38/28

Int. c1.5: AB1K 31/565, A61K 47/00

&) STEROID LOTION.

EP 0 362 270 B1

@) Priortty : 21.06.87 US 83172

@) Date of publication of application :
11.04.90 Bulietin 90/15 s

(@) Publication of the grant of the patent :
01.07.92 Bulletin 92/27

Designated Contracting States :
AT BE CH DE FR GB [T LI LU NL SE

Referencas cited :
EP-A- 0 057 401
EP-A- 0 125 594
EP-A- 0 129 283
EP-A- 0 129 284
EP-A- 0 148 085
CH-A- 827 632

References clted :

Chemical Abstracts, vol. 96, no. 1, 4 January
1982 (Columbus, Ohlo, US),J. Hansen et al.:
"Studies on the stabliity ofcorticosteroids. Vii.
The effect of the dlelectric constant on the
rate of degradation of hydrocortisone In
alcohol-water mixtures"ses page 327, ab-
stract no. 11580x

Chemical Abstracts, vol. 108, no.5, 2 February
1987, (Columbus, Ohlo, US), Nakamura,
Masuhisa et al.: "Localenti-Inflammatory and
systemic effect of aiclometasone dip-
roplonate”, see page 90, sbstract no. 44213h

Proprietor ;: SCHERING CORPORATION
2000 Gelloping HIl Road
Kenfiworth New Jersey 07033 (US)

Inventor : SEQUEIRA, Josl, A.
18 Stuyvesant Oval

New York, NY 10009 (US)
inventor : MUNAYYER, Farah, J.
494 Passaic Avenue

West Caidwell, NJ 07006 (US)
Inventor : GALEOS, Rebecca

18 Clinton Strest

Bloomfleld, NJ 07003 (US)

Representative : von Krelsler, Alek et al
Patentanwiite von Kreisler Selting Wemer
Deichmannhaus am Hauptbahnhof
W-5000 K3in 1 (DE)

¥ 3
Note : Within nine months from the publication of the mention of the grant of the European patent, any
person may give notice to the European Patent Office of opposition to the European patent granted.
Notice of opposition shall be filed In a written reasoned statement. it shali not be deemed to have been
filed unth it~ho opposition fee has been pald (Art. 99(1) European patent convention).

§
i

{

Jouve, 18, rue Saint-Dents, 75001 PARIS




10

15

25

EP 0 362 270 B1

Description

This Invention relates to & topical lotion for use in the application of steroid medicaments, More particularly,
this inventicn relates to an improved lotion vshicle for steroids having improved properties.

EP-A-0 129 283 discloses topical pharmaceutical compositions containing a corticosteroid as the active
ingredient and & penetration-enhancing vehicle. it is directed to a spacific vehicie comprising a C,-C, diol and
a cell-envelope disordering compound. Propylene glycol is mentioned as one of the C,-C, diol compounds that
can be employed in combination with the cell-envelope disordering compound. Optional ingredients in this prior
art compositian include, inter alia, a solvent, such a water or isopropanol and a thickening agent. The cell-en-
velops disordering compounds disclosed in the reference are methyl laurate, oleic acid, oley! alcohol, mono-
olein, myristyl alcchol and mixtures thersof.

The present invention provides a corticosteroid lotion formulation exhibiting high vasoconstrictor activity
and excellent antl-inflammatory activity in steroid responsive dermatoses. The addition of propytene glycol to
a hydro-alcoholic lotion base exhibits significantly higher vascconstrictor activity than the corresponding lotion
without propylene glycol. This Increase in vasoconstrictor activity appears to be unique to propylene glycol since
substitution: of propylene glycol with another glycol, such as hexylene glycol or polysthylens glycol 400, dec-
reasas the vasoconstrictor activity of the lotion formulation.

This present invention comprises a topical composition for the treatment of dermatological disorders that
are responsive to corticoaterolds. The toplcal composition comprises an amount effective to treat an Inflam-
maticn of a dermatologically acceptable anti-inflammatory corticosterold in a hydro-alcoholic base comprising:

{a) 15 to 5C % by weight propylene glycol

{b) 20 to 40 % by weight isopropyl alcohol

{c) 20 to B0 % by weight water

(d) 0.1 to 0.5 % by weight of a thickening agent

(e) sufficient buffer to adjust the pH to between 3.0 to 6.0.

This invention particularly relates to topical lotlons which contain a steroid anti-inflammatory agent as the
active ingredient. The anti-inflammatory agents disciosed herain are of value in the topical treatment of der-
maiological disarders conditions responsive to anti-inflammatory druge. Included in this category are disorders
such as peoriasis, seborrheic dermatitis, atopic dermatitis, contact dermatitis and eczema.

Treatment with the lotions of this invention is usually accomplished by applying the iotion to completely
covar the affacted area. The usual frequency of application ta two to thres timas daily, although adequate main-
tanance therapy for some patients may be with less frequent application.

The lotion of the present invention comprises a therapeutically sffective amount of dermatologicaily accept-
able anti-inflammatory corticostercld. The therapeutically effective amount of corticostercid is generally an
amount of from 0.01 to 1.0 % by weight of the total composition. Ranges of 0.02 to 0.2 % are particularly sultable
with & range of 0.05 to 0.1 % by weight being most preferable.

The particular steroid medicaments useful in the composition of the present Invention are dermatologically
acceptable . anti-inflammatory corticosteroids. Examples of corticostsroids are betamethasons 17,21-dip-
roplonate, Qiclometasono dipropionate, mometasone furoate [9a,21-dichloro-18a-methyl-1,4-pregnadiene-
11B,17 a-digl-3,20-dlone-17-(2-furoate)], fluocinonide, halcinonide and desoximetasonae,

This Iotion composition of the present invention may contain a thickening agent to achieve a lotlon consls-
tency. Examples of thickening agents useful in the invention are: Carbomer 940®, an acrylic acid polymer hav-
ing an approximate melecular weight of 4,000,000 and avallable from B.F. Goodrich Chemical Company;
Kluce®, hydroxypropyl celiuiose which is a propylens glycol sther of cellulose avallable from Hercules Inc.,
Methocel A;Q, methyl cefiulose which is a methy! ether of ceiluiose avallable from Dow Chemicals; and Poly-
quaternium-10® which is a polymeric quaternary ammonium salt of hydroxyethy! cellulose reacted with a
trimethyl ammonium substituted spoxide, available from Amerchol Corporation Cosmetic preference or stability
considerations will dictate selecticn of the thickening agent.

The pH of the lotion composition of the present invention is in the range of 3.0 to 6.0 and preferably pH 4
to 5. Sufficient buffer solution is added to the lotion composition to maintain the pH in the desired range. Exam-
ples of buffers useful in the present invention are phosphate buffer, citrate buffer, cltrate-phosphate buffer.

The lotion of the present invention is manufactured in a conventional manner by thoroughly mixing the
ingredients at amblent or elevated temperatures in order to achieve solubllity of ingredients where appropriate.

The following formulaticn example iHustrate the lotlon compositions of the invention. It will be apparent to
those skitied in the art that many modifications thereof may be practical without departing from the purposs
and Intent of this disclosure. The definition of components whose chemical composition is not immedtately clear
from the name used may be found in the CTFA Cosmetic Ingredients Dictionary, 3rd Edition, published by Cos-
metic Toiletry and Fragrance Association, Inc., Washington, D.C.
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EXAMPLE 1

A 0.05% betamethasons dipropionate topical lotion formulation in accordance with the present invention
having the following composition:

ients /e
Setamethascne 17,21- Dipropicnate USP 0.84*
sodj_;m Phospnace .‘!cnc:bns{ic Menenydrate R 2.20
P‘mpnorlc Acié WF - 'i bl
Sedium Hydroxide R = e
Propylene Glysol US? 300.00
Isopropvl Alcchol US? 300.00
Hydroxypropyl Cellulcse MF 1.50
Purified Vater USP G5, t.l0g

* Egquivaient t3 0.5 mg Setamechasone/g

** Used to acjusc the pH to 4.5 - 0.2

in preparing the topical lotion formulation, the sterold is dissolved In isopropyl alcohol. Hydroxypropylcel-
lulone 18 dispersad In the alcoholic solution. A solution of sodium phosphats monobasic in water is added to
the lsopropyl alcoholic solution. Propylene glycol is then added and the solution is adjusted to total weight,
Phoaphorlc‘ncld is used to adjust the lotion to the target pH. In case the thickening agent is Carbomer 940®,
sodium hydroxide |s added to neutralize the acidic pH of the lotlon and to achieve a final pH of approximatety
4.5, :

?
EXAMPLE 2

A 0.05% alclometasone dipropionate loticn formulation in accordance with the present invention having
the following composition.
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| Ingredients _ ng/g

= Alclometasone dipropicnate 0.5
8 Carbomer 94o® 2.60
Sodium Hydroxide, R 0.04
0 Propylens Glycol, USP ‘ 200.0
IaPprOpyl Alcohol, NF 300.0

Hy;lrochloric Acid | , B *

% Mitiﬁ Water, USP qg.8. ad to 1.0 g

* Used to adjust the pH to 4.5

20 EXAMPLE3

A 0.1% mometascne furoate lotion formulation in accordance with the present invention having the fallow-
ing composition:

25

Ingredients ma/q
Mometascne furcate 1.0
30 Alcohol Isopropyl USP ' 400.0
Propylene Glycol USP - 300.0
Hydroxypropylcellulose, (Klucel Hﬁ) 1.5
* Sodim Phosphate t-bmb#ic Monohydrate R 2.0
Phdephoric Acid NF *
«, Water Purified USP g.s. to make lg
* Used to adjust the pH to 4.5 + 0.1.
Example 4
“ A 0.05% fluocinonide lotion formulation in accordance with the present invention having the following
composition:
50
85
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’I Ingredients

Fluocinonide

Sodium Phosphate Moncbasic Monohydrate R

Phosphoric Acid NF
Scdium Hydroxide R

Propylene Glycol USP

rsoprcpyl Alcohol USP
Hydroxypropyl Cellulcse NF
Purified water USP G.5.

* Used to adjust the pH to 4.5

Example §

A 0.1% halcinonide lotion formulation in accordance with the present invention having the following compo-

sition:

Ingredients
Halcinonide

Sodium Phosphate Monobasic Monohydrate R

Phosphoric Acid NF

Sédium Hydroxide R

Propylens Glycol USP

Isopropyl Alcohol USP
Hydroxypropyl Cellulose NF
Purified Water USP

*  Used to adjust the pH to 4.5

Example 6

A 0.05% desoximetasone lotion formulation in accordance with the present invention having the foltowing

composition:

qe8.

0.50
2.00

300.00

300.00
2.00
1.00 g

my/g
1.00

2.00

*

w

300.00

300.00
3.00
1.00 g
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Irgredient mg/g
Desoximetasone - 0.50
Sodivm Fhosphate Monobasic Monohydrate R 2.00
Phosphoric Acid NF *
Sodium Hydroxide R *
Pgopylene Glycol USP 300.00
Iscpropyl Alcohol USP 300.00
Hyfiroxyprcpyl Cellulose NF 4.00
Purified tater USP q.8. 1.00 g

* Used to adjust the pd to 4.5

Local anti-inflammatory activity of the topical compositions of this invention were tested by the vasocon-
strictor assay described by McKenzie and Stoughton, Arch. Dermatol., 88, 608 (1962).

Sixteen to 32 subjects fram a pool of healthy voluntsers who met certaln selection criteria ware selacted
for each study. No individuat was used more frequently than once svery two weeks.

Four sites, each approximately 2 cm in diameter and at least 1 cm apart, were delineated on the flexor
surface of sach of the subject's forearms, giving a total number of eight sites per subject. Ten (10} mg of sach
of the formulations tested per study were randomly applied to these sites using a Latin square design code,
so that each aite location received each test preparation an equal number of times.

The four sites on each arm were then covered with a protective plastic shieid. Six and one half hours |ater
the shislds were removed, and the test sltes wers washed with soap and water. Approximately 1/2 and 18 hours
after removal of the shields, (7 and 24 hours after initial application of the test materiais), the sites were
examined and the degree of blanching (vasoconstriction) was graded as follows: No blanching - 0; mild blanch-
ing - 1; moderate blanching - 2 and strong blanching - 3.

Table | reports the results of & topical composition of this invention contalning propylene glycol with a cor-
responding formuiation without propylene glycol. In two test pansls of 24-32 subjects per panel, the lotion with
propylene glycol exhibits significantly higher vasoconstrictor activity than the lotion without propylens glycol.

IABLE I

VASOCONSTRICTOR ACTIVITY OF BETAMETHASONE DIPROPIONATE
(BDP) LOTIONS

VASOCONSTRICTOR SCORE AT 7 HOURS

LOTION TEST 1 TEST 2
BDP Lotion, 0.05% 1.8 1.5

with propylene glycol

BDP Lotion, 0.05% ‘ 1.5 1.1
without propylens glycol
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Table lireports data demonstrating that when another glycol, such as hexylens glycol or polyethylene glycol
400 (PEG 400} is replaced for propylene glycol, the vasoconstrictor activity of the propylene glycol formulation,
is significantly higher than the other two glycol containing formulas.

TABLE II

VASOCONSTRICTOR SCORE

LOTION _ 7 HOURS 24 HOURS
BDP Lotion, 0.05% 1.5 0.6

wikh propylene glycol

BDP Lotion, 0.05% 0.7 0.4
with hexylene glycol

BDP Lotion, 0.05% 0.2 g.1
with PEG 400

Table i reports data of a 0.05% alclometasone loticn containing propylene glycol. Substituting propylene
glycol with another glycol, hexylsne glycol, caused a significant decrease in vasoconstrictor activity.

TABLE III

VASOCONSTRICTOR ACTIVITY OF ALCLOMETASONE DIPROPIONATE
(AD) .LOTIONS

1

f VASOCONSTRICTOR ACTIVITY

LOTION 7 _HOURS 24 HOURS
AD Lotieon, 0.05% l.1 0.16

with 20% propylene glycol

AD Lotion, 0.05% 0.41 ¢.09
with 20% hexylene glycol

The data presentad in the foregoing tables demonstrate that propylene glycol uniquely potentiates the vaso-
constrictor activity and antl-inflammatory activity of steroids when formulated in a hydro-alcoholic base of this
invention.

Tabie IV reports data of a 0.1% Mometasone furoate lotlon containing propylene glycol. Substituting pro-
pylene glycol with hexylene glycol or polyethylene glycol-400 causad a significant decrease in vasoconstrictor
activity.
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TABLE IV

vasoconstrictor Activity of Momethasone Furcate (MF) Lotion

Lotion Vasoconstrictor Activity
7 Hours 24 Hours

MF [otion, 0.1%
with 30% propylene glycol 1.0 0.33

MF Lotion 0.1%
with 30% hexylene glycol 0.13 0.086

MF Lotion 0.1%
with 30% polyethylene glycol 0 0.04
400

Claims

1. A toplcai lotion for the treatment of inflammation which comprises 0.01 to 1.0 % by weight of the compo-
sition of & dermatologically acceptable anti-inflammatory.corticosteroid in a hydro-alcoholic base comprising:
18 to 50% by weight of propylene glycol;
20 to 40 % by weight of isopropyl alcohol;
20 to 80 % by weight water;
0.1 to 0.5 % by weight of a thickening agent, and sufficiant buffer to maintain the pH of the composition
within the range of 3.0 to 8.0
2. The lotion of claim 1 wherein the corticosterold comprises 0.02 to 0.2 % by weight of the composition.
3. The lotion of claim 1 wherein the corticosterold is betamethascne 17,21-dipropionate.
4. The lotion of claim 3 wherein the betamethasone 17,21-dipropionate is present in an amount of 0.064
% by welght, :
5. Tha fotion of claim 4 comprising:
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E'ﬂiénts
Betamethasone 17,21- Dipropicnate USP
Sodium Phesphace Mcnocasic Monchydrate R
Phosphoric Acid ¢ -

Sodium Hydroxice R

Propylene Glyeol USP

Isopropyl Alcohol US?

‘Iydraxypmpyl Callulcse NF

Purified tater USP G.s. ad to
* Eguivalent to 0.3 mg Betamethasone/g

** Used to adjust the pH to 4.5 = 0.2

Concentration

0.84*
2.00

ey

*w

6. The lotion of claim 1 wherein the corticosterold Is alclometasone dipropionate.

7. The lotion of claim 6 comprising:

Ingredients
Alclcmetasone Dipropicnate
Carbomer 940®
Sodiun Hydro-xido, R
Prt;pylom Glycol, USP |
Isépropyl Alcohol, NP
Hy&rochloric Acid

Purified Water, USP q.s. ad to

lsed to adjust the pH to 4.5

- Concentration
my/q

OIS

2.60

0.04
200.0
300.0

LJ

l.0 g

8. The lotion of claim 1 wherein the corticostercid is mometasone furoate.

9. The lotion of claim 8 comprising :
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‘ Concentration

I ients m/g
Hauﬁtasono Furcate 1.0
Isopropyl Alcohol USP 400.0
Propylene Glycol USP | 300.0
Hydroxypropyl Cellulcee (Klucel ug 1.5
~Sodium Phosphate Monobasic Monohydrate R 2.0
Phosphoric Acid NF ;' *
Water Purified USP q.s. ad to lg

* Used to adjust the pi to 4.5 + 0.1

10. The lotion of claim 1 whersin the thickening agent is an acrylic acid polymer.
11. The iotion of claim 1 wherein the thickening agent Is hydroxypropyi cellulose.

Patontans_prﬂcho

1. Topische Lotion zur Bshandlung von Entzindungen, umfassend 0,01 bis 1,0 Gew.-% der Zusammen-
setzung eines dermatologisch annehmbaren entziindungshemmenden Corticostercids in wiirig-alkoholi-
scher Grundlage, umfassend

15 bis 50 Gew.-% Propylengylcol

20 bis 40 Gew.-% Isopropylalkohol

20 bis 80 Gew.-% Wasser; )

0.1 bis 0,5 Gew.-% eines Verdickungsmittels, sowle genligend Puffer, um den pH der Zusammensetzung
im Bereich vor 3,0 bls 6,0 zu halten.

2. Lotion nach Anspruch 1, worln das Corticosteroid 0,02 bis 0,2 Gew.-% der Zusammensetzung umfalit.

3. Lotion nach Anspruch 1, worin das Corticosteroid Betamethason-1 1.21-dipropionat ist.

4, Lotfo_h nach Anspruch 3, worin das Betamethason-17,21-diproplonat in einer Menge von 0,064 Gew.-%
vorhanden jet.

5. Lotion nach Anspruch 4, umfassend:

10
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Bestandteile Konzentration

(mg/g)
Betamethason-17,21~-dipropionat, USP 0,64*
Natriumphosphat, einbasiges Monohydrat R 2,00
Phosphors&ure NF * %
Natriumhydroxid R *%
Propylenglycol USP 300,00
Isopropylalkohol USP 300,00
Hydrbxypropylcellulose NF 1,50
Gereinigtes Wasser USP auf 1,00 g
* " Entsprechend 0,5 mg Betamethason/g

ek Verwendet um den pH auf 4,5 % 0,2 einzustellen

8. Lotion nach Anspruch 1, worin das Corticosteroid Alclometasondiproplonat ist.
7. Lotion nach Anspruch 8, umfassend :

Bestandteile Konzentration
(mg/g)
Alclometasondipropionat 0,5
Carbomer 940(R) 2,60
Natriumhydroxid R 0,04
Propylenglycol USP 200,00
Isop?opylalkohol USP 300,00
Salz?&ure *
Gereinigtes Wasser USP auf 1,0 g
* Verwendet um den pH auf 4,5 einzustellen

8. Lotlon nach Anspruch 1, worin das Corticostercid Mometasonfurcat ist.
9. Lotion nach Anapruch 8, umfassend :

"
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Bestandteile Konzentration
(mg/qg)
Mometasonfuroat 1,0
Isopropylalkochol USP 400,0
Propylenglycol USP 3oQ,0
Hydroxypropylcellulose (Klucel HF(R)) 1,5
Natriumphosphat, einbasiges Monohydrat R 2,0
Phosphors3ure NF *
Gerefnigtes Wasser Usﬁ auf 1,0 g
* Verwendet um den pH auf 4,5 t 0,1 einzustellen

10. Lotion nach Anspruch 1, worin das Verdickungsmittel ein Acryls&ure-Polymer ist.
11. Lotion nach Anspruch 1, worin das Verdickungsmittel Hydroxypropylceliulose ist.

Revendications

1. Lotion topique pour le traitement d'une inflammation,qui contient 0,01 & 1,0% en peoids de la composition
d'un corticostéroide ant-inflammatoire dermatologiquement acceptable dans une base hydroalcoolisée
comprenant :

15 4 50% en poids de propyléne glycol ;

20 & 40% en poids d'alcoot isopropyliqus ;

20 & 80% en polds d'eau ;

0,1 4 0,5% en poids d’'un agent épaissisaant ot suffisamment de tampon pour maintenir le pH de la
composition entre 3,0 et 8,0.

2. Lotion de la revendication 1, ol le corticostéroide comprend 0,02 & 0,2% en poids de la composition.

3. Lotion de Ia revendication 1, of! le corticostéroide est le b&taméthasone 17,21 diproplonate.

4. Lotion de la revendication 3, ou Is bétaméthasone 17,21-dipropionate est présent en une quantité de
0,084% en poids.

5. Lotion de la revendication 4 comprenant :

Concentration

. Ingrédients {mg/q)
Bdtaméthasone 17,21-dipropionate USP 0,64%
Phosphate monobasique de sodium monohydraté R 2,00
Acide :phosphorique NF * *
Soude R **
Propyla&ne glycol USP 300,00
Alcool isopropylique USP 300,00
Hydroxypropyl Cellulose NF 1,50
Eau purifiée USP s.9. jusqu'a 1,00 g

* Equivalent 3 0,5 mg Bétaméthasone/g
** Utilisé pour ajuster le pH 3 4,5 + 0,2,
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6. Lotion de la revendication 1, oil le corticostéroide est le dipropionate d'alclométasone.
7. Lotion de la revendication 8 comprenant :

Concentration

Ingrédients (mg/g)
Oipropionate d'alclométasone 0,5

Carbomer 940 ® 2,60

Soude, R 0,04
Propyldne glyeol, USP 200,0
Aicoo@ isopropylique, ﬂF 300,0
; *

Acids,chlorhydrique
Eau p&rifiéa, use s.qQ. jusqu'd 1,0 g
* wutilisé pour ajuster le pH & 4,5,

8. Lotion de la revendication 1, ot le corticostéroide sst le furoate de mométasone.
9. Lotion de la revendication 8 comprenant :

Concentration

5 Ingrédients (mg/qg)
Furoate de mométasone 1,0
Alcool isopropylique USP 400,0
Propyléne Glycol USP : 300,0
Hydroxypropyl Cellulose (Klucel HF'@D} 1,5
Phosphate monobasique de sodium monohydraté R 2,0

Acide phosphorique NF *

Eau purifiée USP $.q. jusqu'a 1 g
* Utilisé pour ajuster le pH & 4,5 + 0,1,

10. Lotion de |a revendication 1, ol 'agent épaississant est un polymére d'acide acrylique.
11. Lotion de la revendication 1, ol I'agent épalssissant est I'hydroxypropyl cellulose.

13
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