ORGANISATION AFRICAINE DE LA PROPRIETE INTELLECTUELL
(O.A.P.L.)

GON| D10g24 | GDiner.cl’

A61M 15/00
B65D Bi/14
BOSD 05/08

@ BREVET DINVENTION

rm

@ Titulaire(s) :

@ Numérc de dépdt: 70102 GLAXO WELLCOME INC.

5 Moore Drive
Research Triangle Park

NC 27709

@ Date de dépdt: :0.10.1997 (us)

Inventeur(s):

Prioritée.s): T.S.A. 1- ASHURST, lan C.
14.04.1995 N* 08/422,111 Glaxo Wellcome Inc.,
05.01.1996 N° 08/584,859 5 Moore Drive

Research Triangle Park
_ NC 27709 (US)
Dé"wé lo: 29.12.1998 2- HERMAN, Craig, S. (US)

(suite au verso)

Mandataire : CABINET J. EKEME
@5 Publie we: + ¢ w23 2001 |

B.P. 6370
YAOUNDE - Cameroun

Titre: Merered dose inhaler for fluticasone propionate.

@Abregf

A metered dose inhaler having part or all of its internal surfaces coated with one
or more fluorocarbon polymers, optionally in combination with one or more non-
fluoroczrbon polymers, for dispensing an inhalation drug formulation comprising
fluticasone propionate, or a physiologically acceptable solvate thereof, and a
fluoroczrbon propellant optionally in combination with one or more other
phammacoiogicaliy active agents or one or more excipients.

wenie des frxcacuiies 4 'OAP] - BP 887 - YAOUNDE (Cameroun) - Imprimé & TOAP]

B N i S SR O



gy\Abr(:: £ 1Sl !
—

‘72 ) Inventeurs (suite):
3. Li LI-BOVET (US)

4- RIEBE, Michael T. (US)

‘T3 ) Titulaires (suite):



10

15

25

010624

METERED DOSE INHALER FOR
FLUTICASONE PROPIONATE

BACKGROUND OF THE INVENTION

Peter Byron, Respiratory Drug Delivery, CRC Press, Boca Raton, FL (1990) for a
general background on this form of therapy.
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Some aerosol drugs tend to adhere to the inner surfaces, i.e., walls of the can,
valves, and caps, of the MDI. This can lead to the patient getting significantly
less than the prescribed amount of drug upon each activation of the MD|. The
problem is particularly acute with hydrofiuoroalkane (also known as simply
“fluorocarbon”) propellant systems, e.g., P134a and P227, under development in
recent years to replace chiorofluorocarbons such as P11, P114 and P12.

We have found that coating the interior can surfaces of MDI's with a fluorocarbon
polymer significantly reduces or essentially eliminates the problem of adhesion or
deposition of fiuticasone propionate on the can walls and thus ensures consistent
delivery of medication in aerosol from the MDI.

SUMMARY OF THE INVENTION

A metered dose inhaler having part or all of its internal surfaces coated with one
or more fluorocarbon polymers, optionally in combination with one or more non-
fluorocarbon polymers, for dispensing an inhalation drug formulation comprising

DETAILED DESCRIPTION OF THE INVENTION

The term *metered dose inhaler" or *"MDI* means a unit comprising a can, a
crimped cap covering the mouth of the can, and a drug metering valve situated in
the cap , while the term "MDI system*® also includes a suitable channelling device.
The terms *MDI can® means the container without the Cap and valve. The term
“drug metsaring valve" or "MDI valve* refers to a valve and its associated
mechanisms which delivers a predetermined amount of drug formulation from an
MDI upon sach activation. The channelling device may comprise, for example,
an actuatimg device for the valve and a cylindrical or cone-like passage through
which medicament may be delivered from the filled MDI can via the MDI valve to
the nose or mouth of a patient, e.g. a mouthpiece actuator. The relation of the
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parts of a typical MDI is illustrated in US Patent 5,261,538 incorporated herein by
reference.

Thus, “fluorocarbon polymers” include perﬂuorocarbon, hydrofluorocarbon,
chlorofiuorocarbon, hydfo-chlorofluorocarbon polymers or other halogen
substituted derivatives thereof. The “fluorocarbon polymers” may be branched,
homo-polymers or co-polymers.

U.S. Patent No. 4,335,121, incorporated herein by reference, teaches an
antiinflammatory steroid compound known by the chemical name [(6a, 11b, 164,
17a)-6, 9-difluoro-1 1-hydroxy-16-methyl-3-oxo-17-(1-oxopropoxy) androsta-1, 4-
diene-17-carbothioic acid, S-fluoromethyl ester and the generic name *“fluticasone
propionate*. Fluticasone propionate in aerosol form, has been accepted by the
medical community as useful in the treatment of asthma and is marketed under
the trademarks "Flovent * and "Flonase". Fluticasone pPropionate may also be
used in the form of a physiologically acceptable solvate,

The tem "drug formulation* means fluticasone Propionate (or g physiologically
acceptable solvate thereof) optionally in combination with one or more other
pharmacologically active agents such as other antiinflammatory agents,
analgesic agents or other respiratory drugs and optionally containing one or more

Suitable surfactants are generally known in the art, for example, those
surfactants disclosed in European Patent Application No. 0327777. The amount
of surfactant employed is desirably in the range of 0.0001% to 50% weight to
weight ratio relative to the drug, in particular 0.05 to 5% weight to weight ratio. A
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Partizularly useful surfactant is 1,2-di[7-(F-hexyl) hexanoy!]-glycero-B-phospho-
N,N,N-trimethylethanolamine also known as 3, 5, 9-trioxa-4-phosphadocosan-1-

9.9, 10, 10, 11, 11, 12,12, 13, 13, 13-tridecafluoro-1 -oxotridecyl)oxy]-4-hydroxy-
N, N,N-trimethyi-1 0-oxo-, inner salt, 4-oxide.

formuiation in the desired amount, either as the only excipient or in addition to
other excipients such as surfactants. Suitably, the drug formulation may contain
0.01 to 5% w/w based on the propellant of a polar cosolvent €.9. ethanol,
preferzbly 0.1 to 5% w/w €.g. about 0.1 to 1% w/w.

It will b= appreciated by those skilled in the art that the drug formulation for use in
the invention may, if desired, contain fluticasone propionate (or a physiologically
acceptable solvate thereof) i
pharmacologécally active agents. Such medicaments may be selected from any

metaprotarengy, phenylephrine, phenylpropanolamine, pirbuterol, reproterol,
rimiterol, terbutaline, isoetharine, tulobuterol, orciprenaline, or (-)-4-amino-3,5-
dichlorg- a-[[[6—[2-(2-pyridinyl)ethoxy]hexyl]amino]methyl]benzenemethano!;
diuretics, 2.g. amiloride; anticholinergics €.g. ipratropium, atropine or oxitropium:
hormones, €.g. cortisone, hydrocortisone or prednisolone:; xanthines e.g.
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medicament in the propellant.

Particularly preferred drug formulations contain fluticasone Propionate (or a
physéologically acceptable solvate thereof) in combination with g bronchodilator
such as salbutamol (e.g. as the free base or the sulphate salt) or salmetero| (e.g.
as the xinafoate salt).

A particularly preferred drug combination is fluticasone Propionate and salmeterol
Xinafoate.

“Propellants® used herein mean pharmacologica”y inert liquids with boiling points
from zbout room temperature (25°C) to about -25°C which singly or in
combination exert g high vapor pressure at room temperature. Upon activation of
the MD! system, the high vapor pressure of the propellant in the MDI forces g

phwsiologically acceptable;sé:}/t-tﬁ?éreof, optionally in combination with one or more
othar pharmac::ologically active agents particularly salmetero| (e.g. in the form of
the xinafoate salt), and a fluorocarbon propellant. Preferreq propellants are
1,1,,1,2-tetrafluoroethane, 1,1,1,2,3,3,3-heptaﬂuoro-n-propane or mixtures
thereof, amd especially 1,1,1 2-tetrafluoroethane.

Al i U [



SN, et

5 fluorocarbon propellant and 0.01 to 59, w/w based on the propellant of a polar
cosolvent, which formulation s substantially free of surfactant, Preferred

10

15 the present invention are made of aluminium of an alloy thereof.

standard MD| cans. MDI cans having an ellipsoidal base offer the further
25 advantage of facilitating the coating process.
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tetrafiuoroethylene (PTFE), fluorinated ethylene Propylene (FEP),
perfluoroalkoxyalkane (PFA), ethylene tetrafluoroethylene (ETFE),
5 vinyldienefluoride (PVDF), and chlorinated ethylene tetrafluoroethylene.

10 polyamides, polyimides, polyethersulfones, polyphenylene sulfides and amine-
formakdehyde thermosetting resins. These added polymers improve adhesion of
the polymer coating to the can walls.  Preferreq polymer blends are
PTFE!FEP/ponamideimide, PTFE/polyethersulphone (PES) and FEP-
benzoguanamine.

15
Particu}arly preferred coatings are pure PFA, FEP and blends of PTFE and
polyethersulphone (PES).

Fluorocarbon polymers are marketed under trademarks such as Teflon®, Tefzel®,
20  Halar® , Hostafion® Polyflon® and Neofion®. Grades of polymer include FEP
DuPont 856-200, PFA DuPont 857-200, PTFE-PES DyPont 3200-100, PTFE-
FEP-potyamideimide DuPont 856P23485, FEP Powder DuPont 532 and PFA

25 Hm, e.g. 1 um to 25 um, Coatings may be applied in one or more coats.

than 20 microns, and, in particular, in the range of 1-1p microns, e.g., 1-5
microns.
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The final drug formulation desirably contains 0.005-10% weight to weight ratio, in
particular 0.005-5%, weight to weight ratio, especially 0.01-1.0% weight to weight
ratio, of drug relative to the total weight of the formulation.

10 and a fluorocarbon propellant optionally in combination with one or more other

15 resin systems such as PTFE-PES with or without a primer coat of a

20 particularly salmeterol (e.g. in the form of the xinafoate salt), and a fluorocarbon
propellant, particularly 1,1.1,2-tetrafluoroethane, 1,1,1,2,3,3,3-
heptaﬂuoropropane or mixtures thereof, and especially 1 ,1,1,2-tetrafluoroethane.
Preferably the MDI can is made of aluminium or an alloy thereof.
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polymer film may be blown inside the MDI cans to form bags. A variety of
f.uorocarbon polymers such as ETFE, FEP, and PTFE are available as film stock.

plasma polymzrization typically temperatures in the range of about 20°C to about
100°C may be employed.
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excipient.

MDI's containing the formulations described hereinabove, MDI systems and the
use of such MDJ| Systems for the treatment of respiratory disorders €.g. asthma
comprise further aspects of the present invention,

The following non-limitative Examples serve to illustrate the invention,

EXAMPLES

Example 1

Standard 12.5 m| MDI cans (Presspart Inc., Cary, NC) were spray-coated
(Livingstone Caatings, Charlotte, NC) with primer (DuPont 851-204) and cured to
the vendor's standard procedure, then further Spray-coated with either FEP or
PFA (DuPont 856-200 and 857-200, respectively) and cureq according to the
vendor's standard procedure. The thickness of the coating is approximately 10
Hm to 50 um. These cans are then purged of air (see PCT application number
WOg4/22722 (PCT/EP94/00921)), the valves crimped in place, and g suspension
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10 valves crimped in place, and a Suspension of about 40 mg fluticasone propionate
in about 12 gm P134A is filled through the valve.

Example 3

15 Standard 12.5 m| MDI cans (Presspart Inc., Cary NC) are Spray-coated with
PTFE-PES blend (DuPont) as g single coat and cured according to the vendor's
standard procedure. The thickness of the coating is between approximately 1 ym
and approximately 20 ym. These cans are then purged of air, the valves crimped
in place, and a suspension of about 41.0 mg, 21.0 mg, 8.8 mg or 4.4 mg

20 micronised fluticasone propionate in about 12 g P134a is filleq through the valve.

25 PTFE-FEP-chyamideimide blend (DuPont) and cured according to the vendor's

Standard 12.5 m] MDI cans (Presspart Inc., Cary NC) are Spray-coated with FEP
powder (DuPont FEP 532) using an electrostatic gun.  The thickness of the
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are then purged of air, the valves crimped in place, and a Suspension of about
41.0 mg, 21.0mg, 8.8 mg or 4.4 mg micronised fluticasone propionate in about
12 g P134a was filled through the vaive.

cans are then purged of air, the valves crimped in place, and a suspension of
about 41.0 mg, 21.0 mg, 8.8 mg, or 4.4 mg micronised fluticasone propionate in
about 12 g P134a is filled through the valve.

Example 7

Standard 12.5 m| MD| cans (Presspart Inc., Cary NC) are Spray-coated with an
aqueous dispersion of PFA (Hoechst PFA-6900n) and cured. The thickness of
the coating is between approximately 1 pm and approximately 20 Hm. These
cans are then purged of air, the valves crimped in place, and a suspension of
about 41.0 mg, 21.0 mg, 8.8 mg, or 4.4 mg micronised fluticasone propionate in
about 12 g P134a is filled through the valve.

Example 8

Standard 12.5 m| MDI cans (Presspart Inc., Cary NC) are Spray-coated with
PTFE-PES blend (DuPont) as a single coat and cured according to the vendor's
standard procedure. The thickness of the coating is between approximately 1 ym
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Example 9

Standard 12.5 mi MDI cans (Presspart Inc., Cary NC) are Spray-coated with
PTFE-FEP-polyamideimide biend (DuPont) and cured according to the vendor's
stancard procedure. The thickness of the coating is between approximately 1 pHm
and &pproximately 20 pum. These cans are then purged of air the valves crimped
in place, and g Suspension of about 8.8 mg, 22 mg or 44 mg of micronised
fluticasone propionate with aboyt 6.4 mg micronised salmeterol xinafoate in
about 12 g P134a is filled through the valve.

Example 10

cans are then purged of air, the valves crimped in place, and a suspension of
about 8.8 mg, 22 Mg or 44 mg of micronised fiuticasone Propionate with about
6.4 mg micronised salmeterol xinafoate in about 12 g P1344 is filled through the
valve.

Standard 12.5 m| MDI cans (Presspart Inc, Cary NC) are Spray-coated with an
aqueous dispersion of PFA (Hoechst PFA-6900n) and Cured. The thickness of
the coatimg is between approximately 1 um and approximately 20 um. These
cans are tnen purged of air, the valves crimped in place, and a suspension of
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10 and aoproximately 20 Hm. These cans are then purged of air, the valves Crimped

15 Examgle 14

o5 EXQleQ 15

Standard 12.5 m!l MDI cans (Presspart Inc., Cary NC) are Spray-coated with FEP
powder (DuPant FEp 532) using an electrostatic gun. The thickness of the
coating is betw=en approximately 1 ym ang approximately 20 HMm. These cang
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15 about 5.5 mg, 13.8 mg or 27.5 Mg micronised fluticasone Propionate with about 4

25

Examples 3 to 27 are répeated except that modified 125 ml MDJ cans having a
Ssubstantiary ellipsoidal base (Presspart Inc., Cary NC) were used.
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constant, compared to control MDis filled into uncoated cans which exhibit a
significant decrease in dose delivered through use.
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We claim:

with a polymer biend comprising one or more fluorocarbon polymers in
combination with one or more non-fluorocarbon polymers, for dispensing an
inhalation drug formulation comprising fluticasone Propionate or g physiologically
acceptable solvate thereof and a fluorocarbon propellant, optionally in

more excipients.
2. An inhaler according to Claim 1 containing said drug formulation.

3. An inhaler according to Claim 2, wherein sajg drug formulation further
comprises a surfactant.

4. An inhaler according to Claim 2 or Claim 3, wherein said drug formulation
Eurther comprises a polar cosolvent.

S. An inhaler according to Claim 2 wherein sajg drug formulation further
comprises 0.01 to 5% w/w based upon propellant of g polar cosolvent, which
formulation is substantially free of surfactant,

7. Aninhaler according to Claim 6, wherein said drug formulation comprises
fiticasone Propionate in combination with salmetero| xinafoate.
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e. An inhaler according to Claim 8, wherein said drug formulation consists
essentially of fluticasone propionate or a physiologically acceptable solvate
tnereof in combination with a bronchodilator or an antiallergic,

0.  An inhaler according to Claim 9, wherein said drug formulation consists
essentially of fluticasone propionate or a physiologically acceptable solvate
thereo? in combination with salmeterol or a physiologically acceptable salt
thereo?.

1. Aninhaler according to Claim 10, wherein said drug formuiation consists
essentally of fluticasone propionate in combination with salmetero| xinafoate.

12.  Aninhaler according to Claim 2, wherein said drug formulation consists of
fiuticasone propionate or a physiologically acceptable solvate thereof and a
fiuorocarbon propeliant.

13. An inhaler according to any one of Claims 2 to 12, wherein the
fiuorocarbon propellant is 1,1,1,2- tetrafluoroethane, or 1,1,1,2,3,3,3-
heptaﬁuoro-n—propane or mixtures thereof.

14.  An inhaler according to Claim 13, wherein the fluorocarbon propellant is
1.1,1,2- tetrafiuoroethane.

18, Aninhaler according to any one of claims 1 to 14 wherein the can is made
of meta! and part or all of the internal metallic surfaces are coated.

1€.  An inhaler according to claim 15 wherein the metal is aluminium or an
alioy thereof.

17.  An inkaler according to any one of claims 1 to 16 wherein said
flucrocarbon polymer is a perfluorocarbon polymer,

18.  An inhaler according to Claim 17 wherein said fluorocarbon polymer is
seiected from PTFE, PFA, FEP and mixtures thereof.
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19.  An inhaler according to any one of Claims 1 to 18, wherein the
fluorocarbon polymer is in combination with a hon-fiucrocarbon polymer selected
from polyamide, polyimide, polyamideimide, polyethersulfone, Polyphenylene
sulfide and amine-formaldehyde thermosetting resins.

20.  An inhaler according to any one of claims 1 tg 19, wherein saig
fluorocarbon polymer is in combination with a non-fluorocarbon polymer selected
from polyamideimide and polyethersulphone.

21.  Aninhaler according to any one of Claims 1 to 20, wherein said polymer
blend comprises PTFE and polyethersulfone.

22.  An inhaler according to any one of claims 1 tgo 21 comprising a
substantially ellipsoidal base.

23. A metered dose inhaler system comprising a metered dose inhaler
according to any one of Claim 1 to 22 fitted into suitable channelling device for

oral or nasal inhalation of the drug formulation.

24. Use of a metered dose inhaler system according to claim 23 for the
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