Office de la Proprieté Canadian CA 2290521 C 2006/10/10

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 290 521
Un organisme An agency of

d'Industrie Canada Industry Canada (12) BREVET CANADIEN

CANADIAN PATENT
13) C

(86) Date de depot PCT/PCT Filing Date: 1998/05/18 (51) Cl.Int./Int.Cl. A67K 37/566(2006.01),
(87) Date publication PCT/PCT Publication Date: 1998/11/26 A6TK 51/46(2006.01), A6TK 31/57(2006.01),

A61K 9/12(2006.01)
(45) Date de délivrance/lssue Date: 2006/10/10 _
(72) Inventeurs/Inventors:

(85) Entree phase nationale/National Entry: 1999/11/16 OLIVER, MARTIN J.. GB;
(86) N° demande PCT/PCT Application No.: US 1998/010155 FATANIA, KANU M., GB;

o o SCOTT, JOHN S., GB;
(87) N® publication PCT/PCT Publication No.: 1998/052542 MULLER HELGERT DE
(30) Priorites/Priorities: 1997/05/21 (GB9710496.2);

(73) Proprietaires/Owners:
1998/02/25 (GBYS03990.2) 3M INNOVATIVE PROPERTIES COMPANY, US;
ALTANA PHARMA AG, DE

(74) Agent: ROBIC

(54) Titre : PRODUITS MEDICINAUX POUR AEROSOLS
(54) Title: MEDICINAL AEROSOL PRODUCTS

(57) Abréegée/Abstract:

A pharmaceutical aerosol formulation suitable for oral and/or nasal inhalation including the anti-inflammatory drug ciclesonide,
hydrofluorocarbon propellants such as HFC 134a and/or 227, and ethanol in an amount sufficient to solubillize the ciclesonide (and
various optional ingredients, such as surfactant). The formulations exhibit very desirable physical and chemical stability, as well as
excellent delivery characteristics.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




CA 02290521 1999-11-16

PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
International! Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

. —_— N
I (51) International Patent Classification © : | WO 98/52542

(11) International Publication Number:

A61K 9/00, 31/48 Al E | |
_—___‘——_l (43) International Publication Date: 26 November 1998 (26.11.98)

l (21) International Application Number: PCT/US98/10155 | (81) Designated States: AL, AM. AT, AU, AZ, BA, BB, BG, BR,

BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE,
GH, GM, GW, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ,
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW,
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL,
(30) Priority Data: l T}, T™M, TR, TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO

(22) International Filing Date: 18 May 1998 (18.05.98)

9710496.2 2] May 1997 (21.05.97) GB patent (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian

| 9803990.2 25 February 1998 (25.02.98) GB patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European

patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR,

IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF,

(71) Applicant (for all designated States except US): MINNESOTA | CG, CI, CM, GA, GN, ML, MR, NE, SN, TD, TG).
MINING AND MANUFACTURING COMPANY [US/US]:
3M Center, P.O. Box 33427, Saint Paul, MN 55133-3427
(US). Published

With international search report.

(72) Inventors; and

(75) Inventors/Applicants (for US only): OLIVER, Martin, J.
|{GB/GB]; 37 St. Leonards Road, Clarendon Park, Leices- |
ter LE2 1WS (GB). FATANIA, Kanu, M. [GB/GB]; 32
Leopold Street, Loughborough, Leicestershire LE11 SDL
(GB). SCOTT, John, S. [GB/GB]; 12 Waver Close, Lough- |
borough, Leicestershire LE11 2LG (GB). MULLER, Helgert

! [DE/DE]; Lerchental 1A, D-78315 Radolfzell (DE).

(74) Agents: RINGSRED, Ted, K. et al.. Minnesota Mining and
Manufacturing Company, Office of Intellectual Property
Counsel, P.O. Box 33427, Saint Paul, MN 55133-3427
(US).

S —

(34) Title: MEDICINAL AEROSOL PRODUCTS
(57) Abstract

A pharmaceutical aerosol formulation suitable for oral and/or nasal inhalation including the anti-inflammatory drug ciclesonide,
| hydrofluorocarbon propellants such as HFC 134a and/or 227, and ethanol in an amount sufficient to solubilize the ciclesonide (and various
optional ingredients, such as surfactant). The formulations exhibit very desirable physical and chemical stability, as well as excellent
| delivery characteristics.

Ha s e e e MM M TR MG 1 o i e s e e e : T T oTMmEMmnms o af e n e R T e e e 4 10 e 1 SO AR O ¢ I L IO M LN R e e e e e e TN T em e e Tt me W LR 45 A TR L TLEZHL N 03 T S 11 K A VG e 1z et " .



CA 02290521 1999-11-16

WO 98/52542 PCT/US98/10155
-1 -

MEDICINAL AEROSOL PRODUCTS
This invention relates to medicinal aerosol products and in particular to
medicinal products containing a pregna-1,4,diene-3,20-dione-16-17-acetal-21 ester,
suitable for administration by inhalation.
5 GB-2247680 discloses pregna-1,4-diene-3,20-dione-16-17-acetal-21 esters
and their use 1n the treatment of inflammatory conditions.

The compounds have the general structure:-

b

wherein R, 1s 2-propyl, 1-butyl, 2-butyl, cyclohexyl or phenyl; and

10 R» 1s acetyl or 1sobutanoyl.

Ciclesonide 1s 1183, 16, 17, 21-tetrahydroxypregna 1,4-diene-3,20-dione,
cyclic 16,17-acetal with cyclohexanecarboxaldehyde, 21-isobutyrate having the

structure of formula (I) without fluorine atoms and in which Ry is cyclohexyl and
R> 1s 1sobutanoyl. This compound has undergone evaluation as an antiasthmatic

15 and pharmacokinetic studies show that 1t will be useful in an inhaler formulation.
Ciclesonide 1s only moderately absorbed after oral administration and has low
systemic activity. Concentration of the drug in the lungs is high and metabolism
by liver oxidases 1s very high, giving the drug a low plasma half-life. Systemic
activity of ciclesonide is three times lower than that of budesonide but anti-

20 inflammatory activity is higher for the former.

GB-2247680 proposes a specific pressurised aerosol formulation for
delivering ciclesonide for oral and nasal inhalation. The disclosed formulation
consists of ciclesonide as a micronized suspension of particles, sorbitan trioleate

surfactant, and a mixture of three CFC propellants: trichloro-fluoromethane,
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dichlorotetrafluoromethane, and dichlorodifluoromethane. However these CFC
propellants are now believed to provoke the degradation of stratospheric ozone and
there is a need to provide aerosol formulations for medicaments which employ so-
called "ozone-friendly" propellants.

A class of propellants which are believed to have minimal ozone-depleting
effects in comparison to conventional chlorofluorocarbons comprise
hydrofluorocarbons and a number of medicinal acrosol formulations using such
propellant systems are disclosed in, for example, EP 0372777, W091/04011,
W091/11173, W091/11495, W091/14422, W0O93/11743, and EP-0553298. These
applications are all concerned with the preparation of pressurised aerosols for the
administration of medicaments and seek to overcome problems associated with the
use of this new class of propellants, in particular the problems of stability
associated with the pharmaceutical formulations prepared. The applications
propose, for example, the addition of one or more of adjuvants such as alcohols,
alkanes, dimethyl ether, surfactants (including fluorinated and non-fluorinated
surfactants, carboxylic acids, polyethoxylates etc.).

However, despite the various approaches used in formulating drugs for use
in aerosol inhalation, there are still many serious difficulties and uncertainties often
encountered in attempting to develop a physically and chemically stable CFC-free
formulation that reliably delivers an accurate dose of drug having the proper
particle size range. In particular, there is a need for a CFC-free medicinal aerosol
product containing ciclesonide (or similar molecules) that is chemically and
physically stable and that is suitable for delivery to the respiratory system of a

patient.
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It has now been surprisingly found that, rather than the prior art approach of
formulating ciclesonide as a suspension, ciclesonide can be very beneficially
formulated as a physically and chemically stable solution in formulations including
hydrotfluorocarbon propellants. According to the present invention there is
provided a pharmaceutical composition comprising a therapeutically effective

amount of a compound of the formula:

CH;-0—R;
CH3 C=0
0 -0_ R
CH; A
0" H
07

in which:
R 1s 1-butyl, 2-butyl, cyclohexyl or phenyl and
R7 1s acetyl or 1sobutanoyl, and a hydrofluorocarbon propellant,

preferablypropellant selected from 1,1,1,2-tetrafluoroethane, 1,1,1,2,3,3.3-
heptatluoropropane and a mixture thereof, and cosolvent, preferably
ethanol.ethanol in an amount effective to solubilize the compound of formula (I)
and optionally a surfactant.

The compounds of formula (I) is preferably ciclesonide and is generally
present at a concentration of from 1 to 8 mg/ml, preferably 1 to 5 mg/ml.

The tormulation generally comprises from 3 to 25% preferably 5 to 20%,
more preferably 7 to 12% by weight ethanol.

The propellant preferably includes a hydrofluoraikane, in particular
Propellant 134a, Propellant 227 or a mixture thereof, generally at about 50 : 50
w/w. More preferably the propellant consists of Propellant 134a.

The formulations may contain surfactant but are preferably free of
surfactant. The formulations are preferably free of other excipients.

Preferred formulations consist of from 1 to 5 mg/ml ciclesonide, 8% by

weight ethanol and Propellant 134a.

et e Al IR L o BT M e Mt S St A 1 W Liad 14 bt VBT QTGO 1 AR AN AT R RAH HE H [N 1t RS A T e A T et



10

15

20

30

CA 02290521 1999-11-16

WO 98/52542 PCT/US98/10155

-4 -

The formulations may be prepared by adding the required quantity of drug
into an aerosol vial, crimping a valve on the vial and introducing a pre-mixed blend
of propellant and ethanol through the valve. The vial 1s placed in an uitrasonic
bath to ensure solubilisation of the drug.

Alternatively, the formulations may be prepared by preparing a drug
concentrate with ethanol and adding this concentrate to the pre-chilled propellant in
a batching vessel. The resulting formulation 1s filled into vials.

The formulations may be filled 1n plastics, metal or glass vials. Suitable
plastics materials include polyethyleneterephthalate; a preferred metal is
aluminium.

The vials are equipped with a metered dose dispensing valve e.g.
dispensing 50ul with each actuation. A suitable metered dose dispensing valve
comprises a valve ferrule having a rim and associated rim gasket for engaging the
aerosol vial and an aperture therethrough;

a metering tank having walls defining an exterior, an internal metering
chamber. an inlet orifice, an inlet end, and an outlet end;

an elongate valve stem having a filling channel, a filling end, a discharge

end, and a discharge orifice;

wherein the outlet end of the metering tank is in sealing engagement with
the valve ferrule, the discharge end of the valve stem passes through both the valve
ferrule aperture and the outlet end of the metering tank and is in slidable sealing
engagement with the valve ferrule;

wherein the filling end of the valve stem passes through and is in slidable
engagement with the inlet orifice of the metering tank, and a bottle emptier
surrounding the metering tank and filling end of the elongate valve stem and
defining a passage between the metering tank and bottle emptier allowing
communication between the inlet orifice of the metering tank and the aerosol vial;

wherein the valve stem 1s movable between an extended closed position
wherein the filling channel of the valve stem allows open communication, via the

inlet orifice, between the interior and the exterior of the metering chamber, and
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wherein the outlet end of the metering tank 1s closed, and a compressed open
position wherein the inlet orifice of the metering tank is in sealing engagement
with the filling end of the valve stem and the discharge orifice of the valve stem
allows open communication between the interior and exterior of the metering

chamber.

A suitable valve 1s commercially available under the trade name
SPRAYMISER.

The invention will now be described with reference to the accompanying
drawings 1n which:

Figure 1 represents a cross-section through a metered dose dispensing valve
sultable for use in the invention,

Figure 2 represents a longitudinal cross-section through an adaptor for
accommodating an aerosol vial equipped with a metered dose dispensing valve, in
accordance with the invention,

Figure 3 represents a front view of the adaptor shown in Figure 2, and,
Figure 4 represents a detailed section of the area X shown in Figure 2.

The valve illustrated in Figure 1 comprises a valve ferrule (2) and an
associated rim gasket (4) for engaging an aerosol vial. The rim gasket (4) may
conveniently comprise an ethylene-butylene copolymer e.g. the copolymer
commercially available from Union Carbide under the trade name FLEXOMER
GERS 1085NT.

A metering tank (6) has walls defining a metering chamber (8) having an
inlet end associated with a tank seal (10) and an outlet end associated with a
diaphragm (12). An elongate valve stem (14) having a filling channel (16), a
discharge end (18) and a discharge orifice (20) extends through the valve ferrule
and metering chamber in sealing engagement with the diaphragm (12) and tank
seal (10).

The tank seal and diaphragm may conveniently comprise a butadiene-
acrylonitrile copolymer e.g. Type DB-218 commercially available from American

Gasket & Rubber Company.
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A bottle emptier (22) surround the metering tank (6) and valve stem such
that a capillary channel (24) is defined between the metering tank and bottle
emptier to allow passage of aerosol formulation from the aerosol vial to the inlet
end of the metering chamber.

The valve stem (14) is movable between an extended closed position
wherein the filling channel (16) of the valve stem allows open communication, via
the inlet orifice, between the interior and the exterior of the metering chamber, and
wherein the outlet end of the metering tank i1s closed, and a compressed open
position wherein the inlet orifice of the metering tank 1s in sealing engagement
with the filling end o the valve stem and the discharge orifice of the valve stem
allows open communication between the interior and exterior of the metering
chamber. The valve stem (14) 1s biased to the extended closed position by spring
(15).

Figures 2 to 4 illustrate a press-and-breathe adaptor for an aerosol vial
equipped with dispensing valve suitable for use 1n the invention. The adaptor
comprises a body portion (30) and a mouthpiece (32). A plurality of ribs (34) are
positioned within the body portion (30) in order to locate and support the aerosol
vial (not shown) in the correct position. The dispensing end of the elongate valve
stem of the metered dose dispensing valve 1s positioned within the nozzle block
(36). The adaptor is made of polypropylene or high density polyethylene.
However, to ensure a good seal between the valve stem (14) and the central
aperture (38), high density polyethylene 1s preferred.

As shown in Figure 4 the nozzle block (36) comprises a central aperture
(38) having a flared opening (40) to accommodate the valve stem. The valve stem
1s inserted until it abuts the ledge (42). In use, the patient inserts the mouthpiece
into the mouth and depresses the base of the aerosol vial while inhaling. The
relative movement between the elongate valve stem and the metering tank causes
the discharge orifice to enter the metering tank and the contents thereof are
dispensed under pressure through the discharge end of the elongate valve stem to

enter chamber (44) in the nozzle block (36) and exit through orifice (46). A plume



10

15

20

CA 02290521 1999-11-16

WO 98/52542 PCT/US98/10155

-7 -

of droplets of respirable size is directed from the orifice (46) into the mouthpiece
(32) for inhalation by the patient.

It has been found that the dimensions of the orifice (46) may have a
profound effect on the respirable fraction of the formulation dispensed from the
mouthpiece of the adaptor. Both the jet length "1" and diameter "d" of the orifice
(46) affect the delivery to the lung of the formulation. This is often assessed by an
"In vitro" test which uses an Andersen Cascade Impactor, such as described in the
U.S. Pharmacopolea. An Andersen Respirable Dose is defined as the weight of
drug delivered to plates 3 to 7 and the filter of the impactor from a single actuation
of the inhaler. The optimum dimensions are also dependent upon the particular
formulation to be dispensed. In general, medication delivery increases with
increasing orifice diameter "d" and with increasing jet length "1". However, the
Anderson respirable dose increases with decrease 1n orifice diameter "d".

The selection of particular dimensions of the nozzle orifice enables an
Andersen Respirable Dose of greater than 120 micrograms to be achieved for a
product delivering 200 micrograms of ciclesonide per actuation ex valve, without
significantly detracting from the Medication Delivery. Thus the patient potentially
derives the benefit of a higher than usual proportion of dispensed drug reaching the
lungs without excessive build-up of drug on the actuator or the product falling
short of regulatory stipulations.

For formulations containing from 5 to 10% by weight ethanol, particularly
8% by weight ethanol it has been found that good respirable doses are achieved
with an orifice diameter "d" within the range 0.20 to 0.33mm, preferably about
0.28mm and a jet length "1" 1n the range 0.30 to 0.60mm preferably 0.50mm.

The invention will now be 1llustrated by the following Examples:

In each Example, the percentage of ethanol in the ethanol/propellant biend

1s denoted in brackets.
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Ciclesonide 1.000
Ethanol (5%) L 67.800
' P227 1287.200

L T 1356.000

Example 2

mg/ml F
Ciclesonide '5.000 |
Ethanol (5%) 67.800

P227 1283.200
l 1356.000 ‘

Example 3

mg/ml

Ciclesonide | 1.000
R Bz yov v TR YT
Ethanol (20%) 344.800 |

P227 978.200
1224.000

Rl _ rendiuli- - e I

Example 4

| mg/ml

!

"Ciclesonide | 5.000 |
Ethanol (20%) | 244.800 ‘|
P227 974 .200

- e —

224.000 |
o . |
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Example 3

, | mg/ml

=

r Ethanol (7%)

P134a 1098.260
1182.000

Ciclesonide 1.000 |
~ 82.740

Example 6

mg/ml
Ciclesonide 5.000
" Ethanol (7%) 82.740

| P134a T 1094.260

-

1182.000

Example 7

mg/ml

Mdaaaaa

i

1

Ciclesonide 1.000
' Ethanol (20%) 220.800
'P134a |  882.200
1104.000 |
Example 8
| mg/ml
Ciclesonide |  5.000
IMST@%T N 220.800
| P134a ~ 878.200

1104.000

PCT/US98/10155
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Example 9

' Ciclesonide

| -

——Tm—__-_

mg/ml

1.000

| Ethanol (8%)
7227

102.160 l

586.920 |

P134a

586.920

11277.000

_—-

Example 10

-

‘ Ciclesonide

Ethanol (8%)

mg/ml

5.000
102.160

P227

l

584.920

P134a

584.920
11277.920

S P Eliereli—a— )

Example 11

—

Ciclesonide

Ethanol (12%)

b

asaa e aaasmaanan. oo, |

| mg/ml

1.000

126.500

P227

' P134a

L SuL——

T i il el

568.750
568.750
1265.000

PP A bl ubsbubuhdfsbdud

PCT/US98/10155
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Example 12

Ssea - 4 -u<:l:«:wmmmmmmmw‘m"mww.wu v TN L TR ) FETEE LS LR L T . o B L PP PRI PRTTTY 1| XV TR - TP

Ciclesonide

P227

I Ethanol (12‘ﬂ

mg/ml

1

5.000

126.500

——

Example 13
- mg/ml N
Ciclesonide 1.000
' Ethanol } 94.800 |

' P134a

1566.750
366.750

|

~1090.200 |

l l * 1186.000 |

Example 14

Ciclesonide

mg/ml

| ot

Ethanol
' P134a

e g

S

=P v s

2.000
04.7200
1089.280

1186.000

Example 15

e R

mg/ml

Ciclesonide

q

—d

|

4.000

Ethanol
P134a

94.5600

1087.440
1186.000 j
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Example 16

mg/ml

Ciclesonide | ~ 4.000
Toleic acid | 0.237
Ethanol |  94.541 |
P134a 1087.222

) 1186.000 |

All of the formulations of Examples 1 to 15 were clear, colourless solutions
in which the ciclesonide was completely solubilized.

Examples 13 to 15 were the subject of stability trials over several months
and proved to be physically and chemically stable.

Although the invention has been described 1n terms of preferred
formulations and ingredients, it will be understood that these are not intended to be
limiting. To the contrary, those skilled in the art will understand that various
optional ingredients may be included, such as tlavoring agents, preservatives,
additional active ingredients, and the like, while still embodying the present

invention.
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WHAT IS CLAIMED IS:
1. A pharmaceutical composition comprising a therapeutically effective
amount of a compound of the formula:
?Hz—O—RZ
CH3 =0
HO
CH O
3 -0 H

In which:
R1 is 1-butyl, 2-butyl, cyclohexyl or phenyl and
R2 is acetyl or isobutanoyl, and a propellant selected from 1,1,1,2-

tetrafluoroethane, 1,1,1,2,3,3,3-heptafluoropropane and a mixture thereof, and
ethanol in an amount effective to solubilize the compound of formula (1).

2. A pharmaceutical composition as claimed in claim 1, wherein the
compound of formula (1) comprises ciclesonide.

3. A pharmaceutical composition as claimed in any one of claims 1 to 2,

wherein the composition is free of a surfactant.

4. A pharmaceutical composition as claimed in any one of claims 1 to 3,
wherein the composition comprises from 3 to 25% by weight of ethanol.

S. A pharmaceutical composition as claimed in any one of claims 1 to 3,
wherein the composition comprises from 5 to 20% by weight of ethanol.
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6. A pharmaceutical composition as claimed in any one of claims 1 to 3,

wherein the composition comprises from 7 to 12% by weight of ethanol.

7. A pharmaceutical composition as claimed in any one of claims 1 to 3,
wherein the composition comprises 8% by weight of ethanol.

8. A pharmaceutical composition as claimed in any one of claims 2 to 7,
wherein the compound of formula | comprises ciclesonide present in an amount

of from 1 to 8 mg/m.

9. A pharmaceutical composition as claimed in any one of claims 2 to 7,
wherein the compound of formula | comprises ciclesonide present in an amount
of from 1 to 5 mg/mi.

10. A pharmaceutical composition as claimed in any one of claims 1 to 8,
wherein the propellant is 1,1,1,2-tetrafluoroethane.

11. A pharmaceutical composition as claimed in any one of claims 1 to 8,
wherein the propellant is 1,1,1,2,3,3,3-heptafluoropropane.

12. A pharmaceutical composition as claimed in any one of claims 1 to 8,
wherein the propellant is a mixture of 1,1,1,2-tetrafluoroethane and
1,1,1,2,3,3,3-heptafluoropropane

13. A pharmaceutical composition as claimed in any one of claims 1 to 8,
wherein the propellant is a mixture of 1,1,1,2-tetrafluoroethane and
1,1,1,2,3,3,3-heptafluoropropane at about 50:50 w/w.

14. A pharmaceutical composition as claimed in claim 9, wherein ciclesonide
is present at a concentration of 1 to 5 mg/ml in a blend of ethanol: 1,1,1,2-
tetrafluoroethane with a ratio 8:92 by weight.
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15. A pharmaceutical product comprising an aerosol vial equipped with a
dispensing valve and containing a pharmaceutical composition as claimed in

any one of claims 1 to 14.

16. A pharmaceutical product as claimed in Claim 15, wherein the valve is a

metered dose dispensing valve.

17. A pharmaceutical product as claimed in claim 16, wherein the valve
comprises a valve ferrule having a rim and associated rim gasket for engaging
the aerosol vial and an aperture therethrough;

a metering tank having walls defining an exterior, an internal metering
chamber, an inlet orifice, an inlet end, and an outlet end;

an elongate valve stem having a filling channeil, a filling end, a discharge
end, and a discharge orifice;

wherein the outlet end of the metering tank is in sealing engagement with
the valve ferrule, the discharge end of the valve stem passes through both the
valve ferrule aperture and the outlet end of the metering tank and is in slidable
sealing engagement with the valve ferrule;

wherein the filling end of the valve stem passes through and is in slidable
engagement with the inlet orifice of the metering tank, and a bottle emptier
surrounding the metering tank and filling end of the elongate valve stem and
defining a passage between the metering tank and bottle emptier allowing
communication between the inlet orifice of the metering tank and the aerosol
vial;

wherein the valve stem is movable between an extended closed position
wherein the filling channel of the valve stem allows open communication, via the
inlet orifice, between the interior and the exterior of the metering chamber, and
wherein the outlet end of the metering tank is closed, and a compressed open
position wherein the inlet orifice of the metering tank is in sealing engagement

with the filling end of the valve stem and the discharge orifice of the valve stem
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allows open communication between the interior and exterior of the metering

chamber.

18. A pharmaceutical product as claimed in claim 17, further comprising an
adapter having a body for containing the aerosol vial, a nozzle block

accommodating the discharge end of the valve stem and a mouthpiece.

19. A pharmaceutical product as claimed in claim 18, wherein the nozzle
block has an exit orifice directed towards the mouthpiece, the exit orifice having
a diameter in the range 0.20 to 0.33 mm.

20. A pharmaceutical product as claimed in claim 19, wherein the exit orifice

has a diameter of about 0.28 mm.

21. A pharmaceutical product as claimed in any one of claim 19 to 20,

wherein the exit orifice has a jet length in the range 0.30 to 0.60 mm.

22. A pharmaceutical product as claimed in any one of claims 19 to 20,

wherein the exit orifice has a jet length of 0.50 mm.

23. A pharmaceutical aerosol formulation contained in an aerosol canister
equipped with a dispensing valve, the formulation comprising: a compound of

the formula:

(IJHZ—O—RZ
CH3 C=0
HO
CH O
3 --0" H

in which:
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R1 is 1-butyl, 2-butyl, cyclohexyl or phenyl and
R2 Is acetyl or isobutanoyi;

a hydrofluorocarbon propellant; and cosolvent in an amount effective to
solubilize the compound of formula (1).

24. A pharmaceutical composition comprising a therapeutically effective
amount of an ethanol solution of ciclesonide, together with a hydrofluorocarbon
propellant.

25. A pharmaceutical composition as claimed in Claim 24, wherein the
propellant is selected from the group comprising 1,1,1,2-tetrafluoroethane,
1,1,1,2,3,3,3-heptafluoropropane and a mixture thereof.

26. A pharmaceutical composition as claimed in claim 24, wherein the
propellant is 1,1,1,2-tetrafluoroethane.

27. A pharmaceutical composition as claimed in claim 24, wherein the
propellant is 1,1,1,2,3,3,3-heptafluoropropane.

28. A pharmaceutical composition as claimed in claim 24, wherein the
propellant i1s a mixture of 1,1,1,2-tetrafluoroethane and 1,1,1,2,3,3,3-
heptafluoropropane.

29. A pharmaceutical composition as claimed in claim 24, wherein the
propellant is a mixture of 1,1,1,2-tetrafluoroethane and 1,1,1,2,3,3,3-
heptafluoropropane at about 50:50 w/w.

30. A pharmaceutical composition as claimed in any one of claims 24 to 29,

wherein the composition is free of a surfactant.

31. A pharmaceutical composition as claimed in any one of claims 24 to 30,

wherein the composition comprises from 3 to 25% by weight of ethanol.
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32. A pharmaceutical composition as claimed in any one of claims 24 to 30,
wherein the composition comprises from 5 to 20% by weight of ethanol.

33. A pharmaceutical composition as claimed in any one of claims 24 to 30,

wherein the composition comprises from 7 to 12% by weight of ethanal.

34. A pharmaceutical composition as claimed in any one of claims 24 to 30,

wherein the composition comprises 8% by weight of ethanol.

35. A pharmaceutical composition as claimed in any one of claims 24 to 34,

wherein ciclesonide is present in an amount of from 1 to 8 mg/ml.

36. A pharmaceutical composition as claimed in any one of claims 24 to 34,

wherein ciclesonide is present in an amount of from 1 to 5 mg/m.

37. A pharmaceutical composition as claimed in claim 24, wherein
ciclesonide is present at a concentration of 1 to 5 mg/ml in a blend of ethanol :
1,1,1,2-tetrafluoroethane with a ratio 8:92 by weight.

38. A process for producing a pharmaceutical composition comprising the
steps of:

(a) disposing a prescribed amount of ciclesonide in an aerosol vial;

(b)  crimping a valve on the aerosol vial;

(c) introducing a pre-mixed blend of a hydrofluorocarbon propellant and
ethanol through the valve; and

(d) solubilizing ciclesonide in ethanol.

39. The process as claimed in claim 38, wherein the propellant is selected
from the group comprising 1,1,1,2-tetrafluoroethane, 1,1,1,2,3,3,3-
heptafluoropropane and a mixture thereof.



10

20

CA 02290521 2006-03-01

19

40. A process as claimed in claim 38, wherein the propellant is 1,1,1,2-

tetrafluoroethane.

41. A process as claimed in claim 38, wherein the propellant is 1,1,1,2,3,3,3-
heptafluoropropane.

42. A process as claimed in claim 38, wherein the propellant is a mixture of
1,1,1,2-tetrafluoroethane and 1,1,1,2,3,3,3-heptafluoropropane.

43. A process as claimed in claim 38, wherein the propellant is a mixture of

1,1,1,2-tetrafluoroethane and 1,1,1,2,3,3,3-heptafluoropropane at about 50:50
wiw.

44. A process as claimed in any one of claims 38 to 43, wherein the
composition comprises from 3 to 25% by weight of ethanol.

45. A process as claimed in any one of claims 38 to 43, wherein the
composition comprises from 5 to 20% by weight of ethanol.

46. A process as claimed in any one of claims 38 to 43, wherein the
composition comprises from 7 to 12% by weight of ethanol.

47. A process as claimed in any one of claims 38 to 43, wherein the
composition comprises 8% by weight of ethanol.

48. A process as claimed in any one of claims 38 to 47, wherein ciclesonide
IS present in an amount of from 1 to 8 mg/ml.

49. A process as claimed in any one of claims 38 to 47, wherein ciclesonide
IS present in an amount of from 1 to 5 mg/ml.
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50. A process as claimed in claim 38, wherein ciclesonide is present at a
concentration of 1 to 5 mg/ml in a blend of ethanol: 1,1,1,2-tetrafluoroethane
with a ratio 8:92 by weight.

o1. A process for producing a pharmaceutical composition comprising the
steps of:

(a) disposing a prescribed amount of ciclesonide in ethanol to produce a first
formulation;

(b) adding the first formulation to a vessel containing a prechilled
hydrofluorocarbon propellant to produce a second formulation; and

(c) dispensing the second formulation in a vial.

52. The process as claimed in claim 51, wherein the propellant is selected
from the group comprising 1,1,1,2-tetrafluoroethane, 1,1,1,2,3,3,3-
heptafluoropropane and a mixture thereof.

53. A process as claimed in claim 51, wherein the propellant is 1,1,1,2-
tetrafluoroethane.

54. A process as claimed in claim 51, wherein the propellant is 1,1,1,2,3,3,3-
heptafluoropropane.

55. A process as claimed in claim 51, wherein the propellant is a mixture of
1,1,1,2-tetrafluoroethane and 1,1,1,2,3,3,3-heptafluoropropane.

06. A process as claimed in claim 51, wherein the propellant is a mixture of
1,1,1,2-tetrafluoroethane and 1,1,1,2,3,3,3-heptafluoropropane at about 50:50

w/w.

57. A process as claimed in any one of claims 51 to 56, wherein the
composition comprises from 3 to 25% by weight of ethanol.
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58. A process as claimed in any one of claims 51 to 56, wherein the
composition comprises from 5 to 20% by weight of ethanol.

59. A process as claimed in any one of claims 51 to 56, wherein the
composition comprises from 7 to 12% by weight of ethanol.

60. A process as claimed in any one of claims 51 to 56, wherein the
composition comprises 8% by weight of ethanol.

61. A process as claimed in any one of claims 51 to 60, wherein ciclesonide
IS present in an amount of from 1 to 8 mg/ml.

62. A process as claimed in any one of claims 51 to 60, wherein ciclesonide

is present in an amount of from 1 to 5 mg/ml.

63. A process as claimed in claim 51, wherein ciclesonide is present at a
concentration of 1 to 5 mg/ml in a blend of ethanol: 1,1,1,2-tetrafluoroethane
with a ratio 8: 92 by weight.

64. A pharmaceutical composition produced according to a process as
claimed in any one of claims 38 to 63.

65. Use of the pharmaceutical composition according to any one of claims 1
to 14, 24 to 37 and 64 for the treatment of an inflammatory condition.

66. Use of the pharmaceutical composition according to any one of claims 1
to 14, 24 to 37 and 64 for the treatment of asthma.

67. Use of the pharmaceutical product according to any one of claims 15 to
22 for the treatment of an inflammatory condition.

68. Use of the pharmaceutical product according to any one of claims 15 to
22 for the treatment of asthma.
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69. Use of the pharmaceutical aerosol formulation according to claim 23 for

the treatment of an inflammatory condition.

70. Use of the pharmaceutical aerosol formulation according to claim 23 for

the treatment of asthma.
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