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BACKGROUND OF THE I NVENTION 5 Drugs for treating respiratory and nasal
disorders are frequently admnistered Tn aerosol t1ornul &tons througn the
nmouth or nose. One w dely used nethod for dispensing such aerosol drug

formul ations involves making a formul ati on of the drug as a
finely di viwegépseler in a Ilqummmmmmmmlmmmovm as a pr opelPCIAISIC/ONES
suspension is stored in a sealed coptaiher capable of 10 w thstanding the
pressure required to maintain the propellant as a liquid. The suspension

I s dispersed by activation of a dose netering valve aff ixed to the
container. A netering valve nmay be designed to consistently rel ease a
fixed, predeterm ned 15 mass of the drug fornulation upon each activation.
As the suspension is forced fromthe container through the dose netering
val ve by the high vapor pressure of thelpropellant, the propellant rapidly
vapori zes leaving a fast noving cloud of very fine particles of the drug

formul ation. This clou | | ' ' nose or mouth of
the patient by a channifﬁ-ﬁ E%E’teéﬁ%‘?'m%éﬁa@%4%grkgﬁlbpen 20 ended
cone. Concurrently wth the activation of the aerosol dose netering val ve,

the patient inhales the drugaABRGROUND OFTHERVENTIONOr nasal cavity.
Systens of dispensing drugs in this way are known as "netered dose

inhalers’ (MDI's). See Peter Byron, Respiratory Drug Delivery, CRC Press,
Boca Rat én, BtuQslﬁﬁﬂyeatiog raspignorcyrmd basalgﬂiwddrsnaret tiegquerntlyradrhinistieresbin. 25
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medi cat i on disrmutation oftheldrug asiefinely aiided owder ireatliquefied pasikinowat aoas
claimed by propellant. The suspension is stored in a sealed container capable of
10  withstanding the pressure required to maintain the propellant as a liquid. The
suspension is dispersed by activation of a dose metering valve affixed to the
container.
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A metering valve may be designed to consistently release a fixed, predetermined
15 mass of the drug formulation upon each activation. As the suspension is forced
from the container through the dose metering valve by the high vapor pressure of
the propeliant, the propellant rapidly vaporizes leaving a fast moving cloud of very
fine particles of the drug formulation. This cloud of particles is directed into the
nose or mouth of the patient by a channelling device such as a cylinder or open-
20 ended cone. Concurrently with the activation of the aerosol dose metering valve,
the patient inhales the drug particles into the lungs or nasal cavity. Systems of
dispensing drugs in this way are known as "metered dose inhalers" (MDI's). See
Peter Byron, Respiratory Drug Delivery, CRC Press, Boca Raton, FL (1990) for a
general background on this form of therapy.
25
Patients often rely on medication delivered by MDl's for rapid treatment of
respiratory disorders which are debilitating and in some cases, sven lite
threatening. Therefore, it is essential that the prescribed dose of aerosol
medication delivered to the patient consistently meet the specifications claimed by
30 the manufacturer and comply with the requirements of the FDA and other
regulatory authorities. That is, every dose in the can must be the same within
close tolerances.

AN

*G00001*



30 the manufacturer and conply with the requirenents of the FDA and ot her
regul atory authorities. That is, every dose in the can nust be the sane
wttmmm——ctose tol erances. WO 96F3ZI5O PCT/0S96/ 050052 Sone 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 Iess
han the presosispss anount of drug upon each activation of RCRUSIBPSNOThe
problem is particularly acute with hydrofl uoroal kane (al so known as sinply
"fluorocarbon') 5 propellant systens, e.g., Pl34a and P227, under

devel opment in recent years to replace chlorofluorocarbons such as P11,
P114 and P12. We have found that coating the interior can surfaces of MI's
with a fluorocarbon polymer significantly reduces or essentially

el imnates the probl em of adhesion or 10 deposition of salneterol on the
can wal ls and thus ensures consistent deldvery of nedication in aerosol
fromthe MDI. SUMVARY OF THE | NVENTI ON 15 A netered dose inhal er having
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al so includes a sui tabl e channel ling device. The terns 'MDI can' neans the
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MO valve' efh%gr élanf?c&au{ly Fodtdls 'or Bsdertiifiy Yififihates the problem of adhesion or
10  deposition of salmeterol on the can walls and thus ensures consistent delivery of
medication in aerosol from the MDI.

SUMMARY OF THE INVENTION

15 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
salmeterol, or a physiologically acceptable salt thereof, and a fluorocarbon
propeliant, optionally in combination with one or more other pharmacologically

20  active agents or one or more excipients.

DETAILED DESCRIPTION OF THE INVENTION

The term "metered dose inhaler* or "MDI* means a unit comprising a can, a
25  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 metering valve® or "MDI valve® refers to a valve and its associated
mechanisms which delivers a predetermined amount of drug formulation from an
30 MDI upon each activation. The channelling device may comprise, for example, an
actuating 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 parts



mechani sms whi ch delivers a predeterm ned amount of drug fornulation from
an 30 MDI upon each activation. The channelling device may conprise, for

e n g devite forthe varve and a cylindrical or cone-like
passage through which nedicanent may be delivered fromthe f|IIed MDI can
via the MDI valve to the nose or nmouth of a patient, e.qg. nout h |ece
dctuator. Tweosslisii on of the parts WD 96/ 32150 PCT/ US96/ 05!'6'6@5

typical MO is illustrated in US Patent 5,261,538 incorporated herein by
reference. The term "fluorocarbon polynelrs" nmeans a polynmer in which one
or nore of the 5 hydrogen atons of the hydrocarbon chain have been

repl aced by fluorine atons. Thus, "fluorocarbon pol yners" include

per fl uorocar bon, hydrofl uorocarbon, chlorofl uorocarbon,

hydr o- chl or of | uorocar bon pol yners or other hal ogen substituted derivatives
t hereof . The "fluorocarbon pol yners" may3be branched, hono-polymers or
co-polyners. 10 U S. Patent No. 4, 992, 474, |ncorporated herein by reference,
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U.S. Patent No.4,992,474, incorporated herein by reference, teaches a
bronchodilating compound particularly useful in the treatment of asthma and other
respiratory diseases know by the chemical name 4-hydroxy-o '-[[[6-(4-
phenylbutoxy)hexyljaminojmethyl]-1 ,3-benzenedimethanol and the generic name

15 *salmeterol*. Salmeterol as the free base and as acid addition salts (particularly
as the 1-hydroxy-2-naphthalenecarboxylic acid salt also known as
hydroxynaphthoate or xinafoate salt), especially in aerosol form, has been
accepted by the medical community as a useful treatment of asthma and is
marketed under the trademark "Serevent®

The term “"drug formulation® means salmeterol or a physiologically acceptable salt
thereof (particularly the hydroxynaphthoate salt) optionally in combination with one
or more other pharmacologically active agents such as antiinflammatory agents,
analgesic agents or other respiratory drugs and optionally containing one or more
25 excipients. The term “excipients” as used herein mean chemical agents having
little or no pharmacological activity (for the quantities used) but which enhance the
drug formulation or the performance of the MDI system. For example, excipients
include but are not limited to surfactants, preservatives, flavorings, antioxidants,
antiaggregating agents, and cosolvents, e.g., ethanol and diethyl ether.
30 Salmeterol or salt thereof may be used in the form of its R-isomer.

Suitable surfactants are generally known in the art, for example, those surfactants
disclosed in European Patent Application No. 0327777. The amount of surfactant



anal gesi c agents or other respiratory drugs and optionally containing one
or nore 25 excipients. The term "excipients” as used herein mean cheni cal
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therapy. Appiggigy Sdipients such as surfactants. Suitably, the drug formulation may contain

0.01 to 5% w/w based on the propellant of a polar cosolvent e.g. ethanol,

preferably 0.1 to 5% w/w e.g. about 0.1 to 1% w/w.

15 :
It will be appreciated by those skilled in the art that the drug formulation for use in
the invention may, if desired, contain salmeterol or a salt thereof in combination
with one or more other pharmacologically active agents. Such medicaments may
be selected from any suitable drug usetul in inhalation therapy. Appropriate
20 medicaments may thus be selected from, for example, analgesics, e.g. codeine,
dihydromorphine, ergotamine, fentanyl or morphine; anginal preparations, e.g.
diltiazem; antiallergics, e.g. cromoglycate, ketotifen or nedocromil; antiinfectives
e.g. cephalosporins, penicillins, streptomycin, sulphonamides, tetracyclines and
pentamidine; antihistamines, e.g. methapyrilene; anti-inflammatories, e.g.
25 beclomethasone (e.g. the dipropionate), flunisolide, budesonide, tipredane or
triamcinolone acetonide; antitussives, e.g. noscapine; bronchodilators, e.g.
salbutamol, ephedrine, adrenaline, fenoterol, formoterol, isoprenaline,
metaproterenol, phenylephrine, phenylpropanolamine, pirbuterol, reproterol,
rimiterol, terbutaline, isoetharine, tulobuterol, orciprenaline, or (-)-4-amino-3,5-

30 dichloro- a -[[[6-[2-(2-pyridinyl)ethoxy]hexyljamino]methyl]lbenzenemethanol;
diuretics, e.g. amiloride; anticholinergics e.g. ipratropium, atropine or oxitropium;
hormones, e.g. cortisone, hydrocortisone or prednisolone; xanthines e.g.
aminophylline, choline theophyliinate, lysine theophyllinate or theophyliine; and



20 medi canents may thus be selected from for exanple, anal gesics, e.g.
codei ne, di hydronor phi ne, ergotam ne, fentanyl or norphine; angi nal
preparations, e. 9. diltiazenr antralrergi cs, e.g. cronoglycate, ketotifen
or nedocrom | ; antiinfectives e.g. cephalosporins, penicillins,
streptomyci n, sul phonam des, tetracyclines and pentam dine;
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A particularly preferred drug combination is salmeterol xinafoate and fluticasone
propionate.
15
*Propellants® used herein mean pharmacologically inert liquids with boiling points
from about room temperature (25°C) to about -25°C which singly or in combination
exert a high vapor pressure at room temperature. Upon activation of the MDI
system, the high vapor pressure of the propellant in the MDI forces a metered
20 amount of drug formulation out through the metering valve then the propeliant
very rapidly vaporizes dispersing the drug particles. The propellants used in the
present invention are low boiling fluorocarbons; in particular, 1,1,1,2-
tetrafluoroethane also known as "propellant 134a" or "P 134a® and 1,1,1,2,3,3,3-
heptafluoro-n-propane also known as “propeliant 227 or P 227°.

Drug formulations for use in the invention may be free or substantially free of
formulation excipients e.g. surfactants and cosoivents etc. Such drug
formulations are advantageous since they may be substantially taste and odour
free, less irritant and less toxic than excipient-containing formulations. Thus, a
30 preferred drug formulation consists essentially of saimeterol or a physiolngically
acceptable salt thereof, e.g. the xinafoate salt, optionally in combination with one
or more other pharmacologically active agents particularly fluticasone propionate
(or a physiologically acceptable solvate thereof), and a fluorocarbon propellant.
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Most often the MDI can and cap are made of aluminum or an alioy of aluminum,

15  although other metals not affected by the drug formulation, such as stainless stee!
an alioy of copper, or tin plate, may be used. An MDI can may also be fabricated
trom glass or plastic. Preferably, however, the MDI cans employed in the present
invention are made of aluminium or an alloy thereof. Advantageously,
strengthened aluminium or aluminum alloy MDI cans may be employed. Such

20 strengthened MDI cans are capable of withstanding particularly stressful coating
and curing conditions, e.g. particularly high temperatures, which may be required
for certain fluorocarbon polymers. Strengthened MDI cans which have a reduced
tendency to malform under high temperatures include MDI cans comprising side
walls and a base of increased thickness and MDI cans comprising a substantially

25 ellipsoidal base (which increases the angle between the side walls and the base
of the can), rather than the hemispherical base of standard MDI cans. MDI cans
having an ellipsoidal base offer the further advantage of facilitating the coating
process.

30 The drug metering valve consists of parts usually made of stainless steel, a
pharmacologically inert and propellant resistant polymer, such as acetal,
polyamide (e.g., Nylon®), polycarbonate, polyester, fluorocarbon polymer (e.g.,
Teflon®) or a combination of these materials. Additionally, seals and “O” rings of



m xtures thereof, and especially 1,1,1,2-tetrafl uoroethane or
1,1,1,2,3,3, 3- heptafluoro n- pr opane. Most often the MDI can and cap are
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The fluorinated polymer may be blended with non-fiuorinated polymers such as
polyamides, polyimides, polyethersulfones, polyphenylene sulfides and amine-
formaldehyde thermosetting resins. These added polymers improve adhesion of

15 the polymer coating to the can walls. Preferred polymer blends are
PTFE/FEP/polyamideimide, PTFE/polyethersulphone (PES) and FEP-
benzoguanamine.

Particularly preferred coatings are pure PFA, FEP and blends of PTFE and
20 polyethersulphone (PES).

Fluorocarbon polymers are marketed under trademarks such as Teflon®, Tefzel®,
Halar®, Hostaflon®, Polyfion® and Neoflon®. Grades of polymer include FEP
DuPont 856-200, PFA DuPont 857-200, PTFE-PES DuPont 3200-100, PTFE-

25  FEP-polyamideimide DuPont 856P23485, FEP powder DuPont 532, and PFA
Hoechst 6900n. The coating thickness is in the range of about 1um to about
1mm. Suitably the coating thickness is in the range of about 1um to about 100um,
e.g. um to 25um. Coatings may be applied in one or more coats.

30 Preferably the fluorocarbon polymers for use in the invention are coated or to MDI
cans made of metal, especially MDI cans made of aluminium or an alloy thereof.



vi nyl di enefl uori de (PVDF), and chlorinated ethyl ene tetrafl uoroethyl ene.

Fl uori nated pol yners which have a relatively high ratio of fluorine to
garbon, such 10 as perftoorocar bompotyners e g. PTFE—PFA- and FEP—are
preferred. The fluorinated polynmer may be bl ended with non-fl uorinated

pol ymers such as pol yam des, polyim des, polyethersulfones, polyphenylene
sul fi des anwosssese f or mal dehyde thernpsetting resins. Thesepcrosbedsq@s! yner s
i mprove adhesion of 15 the polyner coating to the can walls. Preferred

pol ymer bl ends are PTFE/ FEP/ pol yam dei m de, PTFE/ pol yet her sul phone (PES)
and FEP- benzoguanam ne. Particularly preferred coatings are pure PFA FEP
and bl ends of PTFE and 20 pol yet hersul phone (PES). Fluorocarbon pol yners
are marketed under trademarks such as Teflon(r), Tefzel(r), Halaro,
Hostaflon(r), Polyflon(r) and Neoflon(r). G ades of polyner include FEP
DuPont 856- 200, PFA DuPont 857-200, PTFES8PES DuPont 3200-100, PTFE 25

FEP- pol yam dei m de DuPont 856P23485, FEP powder DuPont 532, and PFA

Hoechst 6900 The.,coat.i ng,thickness is in the range of about 1mto about
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m crons. 5 Theightratio, It dRs® relavetol thé taal »d@ighf@hhy f6omilaliore 0. 005- 10%
wei ght to weight ratio, in particular 0.005-5% weight to weight rati o,

especi al Ia/ 0.01-1. 0% weight to )
1 A further aspect of the present invention is a metered dose inhaler having part or

all of its intemal metallic surfaces coated with one or more fluorocarbon polymers,

optionally in combination with one or more non-fluorocarbon polymers, for

dispersing an inhalation drug formulation comprising saimeterol or a salt thereof

and a fluorocarbon propellant optionally in combination with one or more other
15  pharmacologically active agents and one or more excipients.

A particular aspect of the present invention is an MDI having part or essentially all
of its internal metallic surfaces coated with PFA or FEP, or blended fluoropolymer
resin systems such as PTFE-PES with or without a primer coat of a

20 polyamideimide or polyethersulfone for dispensing a drug formulation as defined
hereinabove. Preferred drug formulations for use in this MDI consist essentially of
salmeterol (or a salt thereof, e.g. the xinafoate salt), optionally in combination with
one or more other pharmacologically active agents particularly fluticasone
propionate or a physiologically acceptable solvate thereof and a fiuorocarbon

25 propellant, particularly 1,1,1,2-tetrafluoroethane, 1,1,1,2,3,3,3-heptafiuoro-n-
propane or mixtures thereof, and especially 1,1,1,2-tetrafluoroethane. Preferably
the MDI can is made of aluminium or an alioy thereof.

The MDI can may be coated by the means known in the art of metal coating. For
30 example, a metal, such as aluminum or stainless steel, may be precoated as coil
stock and cured before being stamped or drawn into the can shape. This method
is well suited to high volume production for two reasons. First, the art of coating
coil stock is well developed and several manufacturers can custom coat metal coil



wei ght ratio, of drug relative to the total weight of the fornulation. 10 A
further aspect of the present invention is a netered dose inhal er having
part or alt—of 1ts tnternal netallic Surfaces coated with one or nore

fl uorocarbon polyners, optionally In conbination with one or nore

non-fl uorocarbon polyners, for dispersing an inhalation drug formulation
donpri sing w9180 o0l or a salt thereof and a fluorocar bor?‘% t
optionally in conbination with one or nore other 15 pharnmacol ogically
active agents and one or nore excipients. A particular aspect of the
present invention is an MDI having part or essentially all of its internal
nmetallic surfaces coated with PFA or FEP, or bl ended fluoropolyner resin
systens such as PTFE-PES with or without a prinmer coat of a 20

pol yam dei mi de or pol yethersul fone for dispensing a drug fornulation as
defined hereinabove. Preferred drug forBul ations for use in this M
consi st essentially of salneterol (or a salt thereof, e.g. the xinafoate
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thereof, and especially 1,1,1,2-tetrafluoroethane. Preferably the MD can
is made of alum niumor an alloy thereof. The MDI can may be coated by the
means kndimn Ohhemtechniquss fast obtairing icagted-gans 9 byxalesirestatic Hrypowd as
g' ]ljm nUB" or é&?{irﬂi 658y §|§:aﬁ9|ng ﬁf,&iq[rﬁ%?ﬁnpé&isﬁﬂsm with formelatiolis ahtheccoating
ef ore bei ng,stamped 0 fawn in e S .

sui ted to hi JOTAERESymRIReL Hahd o bR b reEeaup) alblray,
coi | stock i alsadie dippediintheaifiuoracarbor palymar/neiymernblend ceating-tosmulatiop and
metal coil 4g QQGfrﬁ?sl?%cBﬁfﬁgs@&hQéQQﬁ thd <188 and ho@h STrendRioiscadoon

can be. sithpBabEreriach APPRYJRARICRY s be PEv o Wk‘%@e@ﬂ@?%ﬁﬂvﬁ‘%mk

e ran
can be si npea'vmer&%meh'?'eng _
sane net hods drsired fout teavingthesinaidps withatheepblymet koats Convanienityl fRrgRRSS ebr
obt ai ni ng cogf fl1aafite! rBlorRleRL MOScRhsCafl Ysptayitdatéd with the fiuorinated

polymer/polymer blend.

15  The fluorocarbon polymer/polymer blend may also be formed in situ at the can
walls using plasma polymerization of the fluorocarbon monomers. Fluorocarbon
polymer film may be blown inside the MDI cans to form bags. A variety of
fluorocarbon polymers such as ETFE, FEP, and PTFE are available as film stock.

20 The appropriate curing temperature is dependent on the fluorocarbon
polymer/polymer blend chosen for the coating and the coating method employed.
However, for coil coating and spray coating temperatures in excess of the melting
point of the polymer are typically required, for example, about 50°C above the
melting point for up to about 20 minutes such as about 5 to 10 minutes e.g. about

25 8 minutes or as required. For the above named preferred and particularly
preferred fluorocarbon polymer/polymer blends curing temperatures in the range
of about 300°C to about 400°C, e.g. about 350°C to 380°C are suitable. For
plasma polymerization typically temperatures in the range of about 20°C to about
100°C may be employed.

The MDI's taught herein may be prepared by methods of the art (e.g., see Byron,
above and U.S. patent 5,345,980) substituting conventional cans for those coated
with a fluorinated polymer/polymer blend. That is, salmeterol or a salt thereof and



coating or by spraying preformed MDI cans inside with fornul ations of the
coating fluorinated pol ynmer/polyner blend and then curing. The preforned
MDI cans nmy “"al so bedipped in the ftoorocarbom pol ymer/poftynmer btemnd—
coating formulation and cured, thus becom ng coated on the inside and out.
The fluorocarbon 10 pol yner/pol yner bl end formnul ati on may al so be poured
inside the Wol6s2arse t hen drai ned out |eaving the insides WEFU$%6H5098| yner
coat. Conveniently, for ease of manufacture, preformed MDI cans are
spray-coated with the fluorinated polyner/polyner blend. 15 The
fl uorocar bon pol yner/polymer blend may al so be forned in situ at the can
wal | s using plasma pol ynerization of the fluorocarbon nononers.
Fl uorocarbon polyner filmmy be blown inside the MDI cans to form bags. A
variety of fluorocarbon polyners such as ETFE, FEP, and PTFE are avail abl e
as filmstock. 20 The appropriate curing0enperature is dependent on the
fl uorocarbon polynmer/polyner blend chosen for the coating and the coating
nmet hod enpl oyed. However, for coil coating,and spray coating te ratures
o xcessof GUhr cRPoRRNS b he FmUIRKET, 81 Y iofd 8 Asrose! Gih coAIPA i .1
exanpl e, abodluohfftedpnlmeripolymsr blengl. pthencar isrfitted with alvaptasdemblywhizh isuch
as about 5 t Qg ' e. ' ; |
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about 4008, &,345,980 iricofsdifitedohétéidyreterencdabl e. For plasma
pol yneri zation typically tenperatures in the range of about 20C to about
100C may be enpl oyed. 30 The MDI's taught herein nmay be prepared by nethods
of the art (he MDIsavithfiuarocarben polyiner/rolymepblepd costesintanass taugtit hereini ng
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coated wl@h a&nd dispensing inhaled drug formulations with hydrofluoroalkane fluorocarbon
propellants such as 134a with little, or essentially no, excipient and which tend to
deposit or cling to the interior walls and parts of the MDI system. In certain cases
it is advantageous to dispense an inhalation drug with essentially no excipient,
e.g., where the patient may be allergic to an excipient or the drug reacts with an

15 excipient.

MDI’s containing the formulations described hereinabove, MDI systems and the
use of such MDI systems for the treatment of respiratory disorders e.g. asthma
comprise further aspects of the present invention.

20
It will be apparent to those skilled in the art that modifications to the invention
described herein can readily be made without departing from the spirit of the
invention. Protection is sought for all the subject matter described herein
including any such modifications.

25
The following non-limitative Examples serve to illustrate the invention.

EXAMPLES
0 Example 1

Standard 12.5 ml MDI cans (Presspart Inc., Cary, NC) were spray-coated
(Livingstone Coatings, Charlotte, NC) with primer (DuPont 851-204) and cured to



fluorinated pol ymer/polymer blend. The can is fitted with a cap assenbly
which is crinped in place. The suspension of the drug in the fluorocarbon
propettant—TTT—tTquid formrmay De T ntroduced t hrough the netering valve as
taught in U S. 5 5,345,980 incorporated herein by reference. The M

with fluorocarbon polymer/polyner blend coated interiors taught hereln nmay
be used i n wodksako practice in a sinilar manner as non- coaP&AUE85805ow i n
clinical use. However the MDI's taught herein are particularly useful for
contai ning 10 and di spensing inhaled drug fornulations with

hydr of | uor oal kane fl uorocarbon propellants such as 134a with little, or
essentially no, excipient and which tend to deposit or cling to the
interior walls and parts of the MOl system In certain cases It is

advant ageous to di spense an inhalation drug with essentially no excipient,
e.g., where the patient may be allergic Yo an excipient or the drug reacts
wth an 15 excipient MDI's containing the fornul ati ons descri bed

her ei nabove, systens and the .use uch M syst ment
of respirat o\hp ua scstandarg proceduse. tgﬁ'r‘ri'r’&%%’ PRIBY RSP %B’é@t ?MH@ é%ﬁa&r
present i nvepFAO(Duri&\tlasmbb dnel 8BDR00nrespectively: andi cured agcordiagate: thenat
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with prinmer (nm&mougsmeme and cured to WO 96/ 32150 PCT/ US96/ 05005 11

Example 2
10
Standard 0.46 mm thick aluminum sheet (United Aluminum) was spray-coated
(DuPont, Wilmington, DE) with FEP (DuPont 856-200) and cured. This sheet was
then deep- drawn into cans (Presspart Inc., Cary, NC). These cans were then
purged of air, the valves crimped in place, and a suspension of about 2.5 mg
15 salmeterol xinafoate (hydroxynaphthoate) in about 7.5 gm P134A was filled
through the vaive.

Example 3

20 Standard 12.5 ml 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 pm
and approximately 20 pm. These cans are then purged of air, the valves crimped
in place, and a suspension of about 6.1 mg of micronised salmeterol xinafoate in

25 about 12 g P134a is filled through the vaive.

Example 4

Standard 12.5 ml MDI cans (Presspart Inc., Cary, NC) are spray-coated with
30 PTFE-FEP-polyamideimide blend (DuPont) and cured according to the vendor's
standard procedure. The thickness of the coating is between approximately 1 ym
and approximately 20 um. These cans are then purged of air the valves crimped in



the vendor's standard procedure, then further spray-coated with either FEP
or PFA (DuPont 856-200 and 857-200, respectively) and cured according to
"t he —vendor's standard procedure. The thickmess of the—coating is :
approximately 10 mmto 50 nm These cans are then purged of air (see PCT
application nunber 5 W94/22722 (PCT/ EP94/00921)), the valves crinped in
place, and wosasspEasi on of about 4 ngy sal neterol xinaf oat epCTUS96/05005

(hydr oxynapht hoate) in about 12 gmPl134a is filled through the valve.
Exanple 2 10 Standard 0.46 mmthick al um num sheet (United Al um num was
spray-coated (DuPont, WI m ngton, DE) Wth FEP (DuPont 856-200) and cured.
This sheet was then deep- drawn into cans (Presspart Inc., Cary, NC).
These cans were then purged of air, the valves crinped in place, and a
suspensi on of about 2.5 ng 15 sal neterol xinafoate (hydroxynaphthoate) in
about 7.5 gm P134A was filled through th2 valve. Exanple 3 20 Standard
12.5 mM M cans (Presspart Inc., Cary, NC) are spray-coated with PTFE-PES
bl end (DuPon %m‘as a single coat égn&p cured according, to the vendor'

standard pr ®8RR:r 8nd-A, SUSRPRSIQR ut e 0 W’P@'*&%@ﬁ'ﬂ'ﬁb?‘@if%&y 1
m and appr eabouht2ig/P PBiaisfiliéd #rough tise waleet hen purged of air, the val ves
crinped in place, and a suspension of about 6.1 ng of m'croni sed

sal neterol xinafoate in 25 about 12 P134a is filled through the val ve.
Exanple 4 Standard 12.5 nml MDI cans ( Inc., Cary, NC) are
spray-co@8 ed wth 30 PTFE-FEP-pol yam dei m de bl end (DuPont) and cured

according t | ckness o I ng
s betwoen SinGaoles) éwﬁ%ﬂﬂgﬁﬁ%gﬁéﬁﬁigﬁﬁﬁgmw Ale°SiiBupoBlad wih £t e
purged of aiRowdes (DyPoa FEPlﬁ%@lslﬂﬂ anrelgsirastatiogee T Thedkiciosaxstof the coating
is between approximately 1 pm and approximately 20 um. These cans are then
purged of air, the valves crimped in place, and a suspension of about 6.1 mg of

10  micronised saimeterol xinafoate in about 12 g P134a is filled through the valve.

Example 6

Standard 0.46 mm thick aluminium sheet (United Aluminium) is spray coated with

15 FEP-Benzoguanamine and cured. This sheet is then deep-drawn into cans.
These cans are then purged of air, the valves crimped in place, and a suspension
of about 6.1 mg of micronised salmeterol xinafoate in about 12 g P134a is filled
through the valve.

20 Example 7

Standard 12.5 mi MDI 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 um and approximately 20 um. These cans are

25 then purged of air, the valves crimped in place, and a suspension of about 6.1 mg
of micronised saimeterol xinafoate in about 12 g respectively P134a is filled
through the valve.

Example 8

Standard 12.5 ml 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 um



pl ace, and a suspension of about 6.1 ng of mcronised sal neterol xinafoate
in about 12 g P134a is filled through the valve. ExanmJ(g 5 5 Standard

esspart—tmc——Cary, NCJ are spray-coated wth FEP
powder (DuPont FEP 532) using an electrostatic gun. The thickness of the

coating is between approxinmately 1 mand approxinately 20 m These cans
are then pwp9gd286 air, the valves crinped in place, and a’cgagsaﬂmn of
about 6.1 ng of 10 m croni sed sal met erol xinafoate in about 12 g Pl34a is
filled through the valve. Exanple 6 Standard 0.46 nmm thick al um ni um sheet
(United Alum niun) is spray coated with 15 FEP-Benzoguanam ne and cured.
This sheet is then deep-drawn into cans. These cans are then purged of
air, the valves crinped in place, and a suspension of about 6.1 ny of

m croni sed sal neterol xinafoate in about 12 g P134a is filled through the
val ve. 20 Exam lge 7 Standard 12.5 m MJ¥3cans (Presspart Inc., Cary, NC
are spray-coated with an aqueous di spersion of PFA (Hoechst PFA— 6900n) and

cured. The thickness of t i N i Br&ﬁ&d
appr oxi mat clandApRTRXmetaly Sufe essssnein i) pARRTSt: W“ﬁ% feloR ipe
crinped in [hpkRe, &Nt & alsppnmenohabéutamzamgsoﬂmmoniéﬁd seimeterol xigafoate in
sal neterol xina t Egﬁl\éh vavel vely P134a is filled through
t he val ve. H})B% §15§% ané 33&% mM MDD cans (Presspart Inc., Cary,
NC) are spray-coated with PTFE-PES blend (DuPont) as a single coat and
cured accgrding to the vendor's standgxample@edure. The thickness of the
coating is between approximately 1 pm WO 96/ 32150 PCT/ US96105005 13
Standard 12.5 ml MDI cans (Presspart Inc., Cary, NC) are spray-coated with
PTFE-FEP-polyamideimide blend (DuPont) and cured according to the vendor’s
standard procedure. The thickness of the coating is between approximately 1 pm
10 and approximately 20 um. These cans are then purged of air the valves crimped in
place, and a suspension of about 4.25 mg of micronised salmeterol xinafoate in
about 8 g P134a is filled through the valve.

Example 10
15
Standard 12.5 ml MDI cans (Presspart Inc., Cary, NC) are spray-coated with FEP
powder (DuPont FEP 532) using an electrostatic gun. The thickness of the coating
is between approximately 1 pm and approximately 20 um. These cans are then
purged of air, the valves crimped in place, and a suspension of about 4.25 mg of
20 micronised saimeterol xinafoate in about 8 g P134a is filled through the valve.

Example 11

Standard 0.46 mm thick aluminium sheet (United Aluminium) is spray coated with
25 FEP-Benzoguanamine and cured. This sheet is then deep-drawn into cans.
These cans are then purged of air, the valves crimped in place, and a suspension
of about 4.25 mg of micronised salmeterol xinafoate in about 8 g P134a is filled
- through the valve.

] 30 Example 12

Standard 12.5 ml MDI cans (Presspart Inc., Cary, NC) are spray-coated with an
aqueous dispersion of PFA (Hoechst PFA-6900n) and cured. The thickness of the



and approximately 20 m These cans are then purged of air, the valves
crinped in place, and a suspension of about 4.25 ng of m cronised

sal neterol xinafoaten about 8 g Pl34a—Ts fitled through—the val ve—5-
Exanple 9 Standard 12.5 mi MDI cans (Presspart Inc., Cary, NO) are
spray-coated wth PTFE- FEP-pol yam dei m de bl end (DuPont) and cured

accordi ng t WeHBs2¥®ndor' s standard procedure. The thi cknesecrisdshsoosoat i ng
is between approximately 1 m 10 and approxi mately 20 m These cans are then
purged of air the valves crinped in place, and a suspension of about 4.25
- ng of mcronised salneterol xinafoate in about 8 g P134a is filled through
the valve. Examlgel0 15 Standard 12.5 m M cans (Presspart Inc., Cary,
NC) are spray-coated with FEP powder (DuPont FEP 532) using an

el ectrostatic gun. The thickness of the coating is between approximtely 1
pm and approxi mately 20 m These cans ar#then purged of air, the valves
crinped in place, and a suspension of about 4.25 ng of 20 m croni sed

Exanpi o 11 SoBRhAT oo itiraRinthiely 114, 4 ahrroRmAdivAthlim: Thess o pee
spray coat edhen purgebof-aip- thervaivpsserimped: implacey rard a Tsuspenisiont ofi aboub 425
deep- dr awn i QtGARFonisdd 3afin6RAS ﬂﬁ&fohgfih BHQG@@ %1@% .stfh%d":ﬁw the

crinped in plqi\ce and a suspensi on m cr oni

sal net er ol “& oate in about 8 g P134a is filled through the vaI ve. 30
Exanple ® Standard 12.5 mMl MD cans (Presspart Inc., Cary, NC) are
spray-coated with an aqueous di spersMA (Hoechst PFA-6900n) and
cured. The thickness of the WD 96/ 321 96/ 05005 14 coating is
bet ween approximately 1 m and approximately 20 m These cans are

Standard 12.5 ml 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

10 standard procedure. The thickness of the coating is between approximately 1 um
and approximately 20 um. These cans are then purged of air, the valves crimped
in place, and a suspension of about 6.4 mg micronised saimeterol xinafoate with
about 8.8 mg, 22 mg or 44 mg micronised fluticasone propionate in about 12 g
P134a is filled through the valve.

15

Example 14

Standard 12.5 ml MDI cans (Presspart Inc., Cary, NC) are spray-coated with
PTFE-FEP-polyamideimide blend (DuPont) and cured according to the vendor's

20 standard procedure. The thickness of the coating is between approximately 1 um
and approximately 20 um. These cans are then purged of air the valves crimped in
place, and a suspension of about 6.4 mg micronised salmeterol xinafoate with
about 8.8 mg, 22 mg or 44 mg micronised fluticasone propionate in about 12 g
P134a is filled through the valve.

Example 15

Standard 12.5 ml MDI cans (Presspart Inc., Cary, NC) are spray-coated with FEP
powder (DuPont FEP 532) using an electrostatic gun. The thickness of the coating

30 is between approximately 1 um and approximately 20 um. These cans are then
purged of air, the valves crimped in place, and a suspension of about 6.4 mg
micronised salmeterol xinafoate with about 8.8 mg, 22 mg or 44 mg micronised
fluticasone propionate in about 12 g P134a is filled through the valve.



then purged of air, the valves crinped in place, and a suspensi on of about
4.25 ng of mcronised salneterol xinafoate in about 8 g P134a is filled
through—tie—varve.—5 Exanpte 13 Standard 1Z2.5 m NMDl cans (Presspart [nc.,
Cary, NC) are spray-coated with PTFE-PES blend (DuPont) as a single coat
and cured according to the vendor's 10 standard procedure. The thickness
of the coatwogedzsbet ween approxi mately 1m and approxi mat elPETAFR0ese
cans are then purged of air, the valves crinped in place, and a suspension
of about 6.4 ng mcronised sal meterol xinafoate with about 8.8 ng, 22 ny
or 44 ng mcronised fluticasone propionate in about 12 g P1 34a is filled
t hrough the valve. 15 Exanple 14 Standard 12.5 nml MDD cans (Presspart Inc.,
Cary, NC) are spray-coated with PTFE-FEP-pol yam dei mi de bl end (DuPont) and
cured according to the vendor's 20 standard procedure. The thickness of
the coating is between approximately 1 p¥ and approxi mately 20 m These
cans are then purged of air the valves crinped in place, and a suspension
of about 6.4 ng mcroni sed sal neterol xinafoate with about 8.8 ng, 22 ny
or 44 ng mcronised fluticasone propionate in about 12 g P134a is filled
through the valve. 25 Exanple 15 StarkxampleA® nl MDI cans (Presspart Inc.
Cary, NC) are spray-coated with FEP powder (DuPont FEP 532) using an

el ectrostatic gun. The thickness of the coati. 30 .1.,s _hetween .
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ai r, thesvaFg@sBenzogaeahaming ang cured. aThissghwetiisnthen déap:treova intp cans.

m oront Sed TBEB ahg ard WiuH BGigBath bl Hakive’ GiriBed #PpEBeOknd SBkpansion

m croni sed I’casone pro nate I n out .12 g Pl134a is_.fill t hrou

t he val ve. of about 6.4 mg r%icronised salmetero xlljnafoate%vlﬁu about BS.B mg, Eg mg or &h
mg micronised fluticasone propionate in about 12 g P134a is filled through the
valve.

10
Example 17

Standard 12.5 ml MD! cans (Presspart Inc., Cary, NC) are spray-coated with an
aqueous dispersion of PFA (Hoechst PFA-6900n) and cured. The thickness of the

15 coating is between approximately 1 pm and approximately 20 um. These cans are
then purged of air, the valves crimped in place, and a suspension of about 6.4 mg
micronised salmeterol xinafoate with about 8.8 mg, 22 mg or 44 mg micronised
fluticasone propionate in about 12 g P134a is filled through the valve.

20 Example 18

Standard 12.5 ml 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 um
25 and approximately 20 um. These cans are then purged of air, the valves crimped
in place, and a suspension of about 4 mg micronised saimeterol xinafoate with
about 5.5 mg, 13.8 mg or 27.5 mg fluticasone propionate in about 8 g P134a is
- filled through the valve.

. 0 Example 19

Standard 12.5 ml MD! cans (Presspart Inc., Cary, NC) are spray-coated with
PTFE-FEP-polyamideimide blend (DuPont) and cured according to the vendor's



WD 96/ 32150 PCT/ US96/ 05005 15 Exanple 16 Standard 0.46 nmmthick al um ni um
sheet (United Alum nium is spray coated with 5 FEP-Benzoguanam ne and
cured. This sheet is Then deep-drawn into cans. These tans—are thenm—purged
of air, the valves crinped in place, and a suspension of about 6.4 ng

m croni sed sal neterol xinafoate with about 8.8 ng, 22 ng or 44 ny

m croni sed WQeeR2EWone propi onate in about 12 g P134a is fiPCPUSs@sgh t he
val ve. 10 Exanple 17 Standard 12.5 nl MDD cans (Presspart Inc., Cary, NO)
are spray-coated with an aqueous dispersion of PFA (Hoechst PFA-6900n) and
cured. The thickness of the 15 coating is between approximately 1 gm and
approximately 20 m These cans are then purged of air, the valves crinped
in place, and a suspension of about 6.4 ng micronised sal neterol xinafoate
with about 8.8 ng, 22 ng or 44 ng micronised fluticasone propionate in
about 12 g P1 34a is filled through the V&l ve. 20 Exanple 18 Standard 12.5
m MDI cans (Presspart Inc., Cary, NC) are spray-coated with PTFE-PES

DL end (PuPodn i bridgl, SRS hEhelEHtg i DelyeapP T aehhee y 1
rn 25 and a@pdoappraxigiately@0gm. Thesacansaredhen puegechofrajetheoialess cnmbed in
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casone

propi onat e i&PoNbGR M. o1 3A Mg or 27.3 mgngH"?WOPf%‘%Wé ou8kRigfa is9
St andar d 512 filledithrigDgh the valy®r esspart Inc., Cary, NC) are spray-coated with
PTFE- FEP- pol yam dei m de bl end (DuPont) and cured according to the vendor's
WD 96/ 32150 PC1/ US96/ 05005

Example 20

Standard 12.5 ml MDI cans (Presspart Inc., Cary, NC) are spray-coated with FEP
10 powder (DuPont FEP 5§32) using an electrostatic gun. The thickness of the coating
is between approximately 1 pm and approximately 20 um. These cans are then
purged of air, the valves crimped in place, and a suspension of about 4 mg
micronised salmeterol xinafoate with about 5.5 mg, 13.8 mg or 27.5 mg fluticasone
propionate in about 8 g P134a is filled through the valve.
15

Example 21

Standard 0.46 mm thick aluminium sheet (United Aluminium) is spray coated with
FEP-Benzoguanamine and cured. This sheet is then deep-drawn into cans.

20 These cans are then purged of air, the valves crimped in place, and a suspension
of about 4 mg micronised salmeterol xinafoate with about 5.5 mg, 13.8 mg or 27.5
mg fluticasone propionate in about 8 g P134a is filled through the valve.

Example 22

Standard 12.5 mi MDI 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 um and approximately 20 um. These cans are
then purged of air, the valves crimped in place, and a suspension of about 4 mg

30 micronised salmeterol xinafoate with about 5.5 mg, 13.8 mg or 27.5 mg fluticasone
propionate in about 8 g P134a is filled through the valve.



16 standard procedure. The thickness of the coating is between
approximately 1 pm and approximately 20 pm These cans are then purged of
att—the—vatves—trimped T pft ace;_and a suspension of about 4 ng m croni sed
sal neterol xinafoate with about 5.5 ng, 13.8 ng or 27.5 ng fluticasone
propionate in about 8 g P134a is 5 filled through the valve. Exanple 20
Standard 12wpegb21b® cans (Presspart Inc., Cary, NC) are sgicA{HSe¥ With
FEP 10 powder (DuPont FEP 532) using an electrostatic gun. The thickness
of the coating is between approxinmately 1 m and approxi mately 20 pm These
cans are then purged of air, the valves crinped in place, and a suspension
of about 4 ng mcronised salneterol xinafoate with about 5.5 ny, 13.8 ny
or 27.5 ny fluticasone propionate in about 8 g P134a is filled through the
valve. 15 ExamID a 21 Standard 0.46 mmthick al um ni um sheet (United
Aluminium is spray coated with FEP-BerdZoguananmi ne and cured. This sheet
is-then deep-drawn into cans. 20 These cans are then purged of air, the
val ves crinped in place, and a suspgnsi o out 4 ng mcroni sed

sal neterol xinafoate with about 5.5 n . or 27.5 ng fluticasone
propi onate in about 8 g P134a is filled through the valve. Exanml 2le 22 25

Standard 12 ; ibfR)of abBub9.6aNg aficlonised t h
an aqueous%ﬁ%@})ﬁ??e%%%ﬁeg“%éAia- ﬁ?&éﬁzlwgodgggr d. The thickness
of the coatspimeterml sivaipate inabeudiheda? 1'53 °§ﬂb}h&‘(ﬁrﬁ'el y 20 pm
These cams are then purged of air, the valves crinped in place, and a
suspensi on of about 4 ng 30 m croni .aRol xinafoate with about 5.5
ng, 13.8 ng or 27.5 ny fluticasone nate in about 8 g P134a is filled
t hrough the val ve. WD 96/ 32150 PCT/ US96/ 05005

Examples 3 to 7 are repeated except that about 9.6 mg micronised salmeterol

xinafoate in about 182 mg ethanol and about 18.2 g P134a is filled through the
10 valve.

Examples 34 - €4

Examples 3 to 33 are repeated except that modified 12.5 ml MD! cans (Presspart
15  Inc. Cary, NC) with an ellipsoid base are used.

Dose delivery from the MDIs tested under simulated use conditions is found to be
constant, compared to control MDIs filled into uncoated cans which exhibit a

significant decrease in dose delivered through use. '



17 Exanpl es 23-28 Exanples 3 to 7 are repeated except that a suspension of
about 9.6 ng mcronised salneterol xinafoate in about 21.4 g P227 is
filTed through the valve. 5 Exanples 29-33 Exanptes 3 to7-are repeatet-
‘except that about 9.6 ng micronised sal neterol xinafoate in about 182 ngy
et hanol and about 18.2 g P134a is filled through the 10 valve. Exanples 34
- 64 Exanpl 0 ®3R1P033 are repeated except that nodified 12. BCTrUSssds005 ans
(Presspart 15 Inc. Cary. NC) with an ellipsoid base are used. Dose
delivery fromthe MDIs tested under sinulated use conditions is found to be
constant, conpared to control MDIs filled into uncoat'eic{ﬂ—ga-ns—ﬂm—e-h—ee@h-t bi t
a si gniflcant decrease in dose delivered through usq." SNBED d1AS BEEN
PCTI US96/ 05005 THI S SHEET HAS BEEN REPLACED 18 W ql ai m REPLAGERet er egl
dose Inhal er having part or all of its internal surfaces coated Wt One
or nore fluorocarbon polyners, optionall¥8in conbination with one or 5
nore non-fl uorocarbon polyners, for dispensing an inhal ation drug

formul ati on C\&npcfl sing salneterol, or a physiologically acceptable salt
thereof, and N 98Wor ocarbon propel I ant, optionally in combination with one
or nore other pharmacologically active agents or one or nore excipients.

10 2. An inhgfer aC&%&tbgH B&s&in’ﬂ rhevily ﬁécg'd?%usa'.& .ﬂf#ﬂ?lf%l{]rlgté Edﬁ)gﬂad 3

An i nhaler aGkith ghg%r more uorocarbone:r>§llyrr|]1e?sa Ioptnorm!ﬂy in combination wnth one or
5 more non-fluorocarbon polymers, for dispensing an inhalation drug formulation
comprising salmeterol, or a physiologicailly acceptable salt thereof, and a

fluorocarbon propellant, optionally in combination with one or more other

pharmacologically active agents or one or more excipients.

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

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

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

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

6. An inhaler according to any one of Claims 2 to 5, wherein said drug
formulation comprises salmeterol or a physiologically acceptable salt thereof in
combination with an antiinflammatory steroid or an antiallergic.

7. An inhaler according to Claim 6, wherein said drug formulation comprises
salmeterol xinafoate in combination with fluticasone propionate.

8. An inhaler according to Claim 2, wherein said drug formulation consists

30 essentially of salmeterol or a physiologically acceptable salt thereof, optionally in
combination with one or more other pharmacologically active agents, and a
fluorocarbon propellant.



conprises a surfactant. 15 4. An inhaler according to daim2 or Caim3,
wherein said drug fornulation further conprises a polar cosolvent. 5. An
rrater—accordimg—to C artm2—wherein said drug fornul ation conprises 0.01
to 5% w w based upon propellant of a polar cosolvent, which fornmulation is
20 substantially free of surfactant. 6. An inhaler according to any one of
Clainms 2 toybgsstissei n said drug formnulation conprises salpgﬂ'f‘@%?%@r a
physi ol ogi cal ly acceptable salt thereof in conbination with an
antiinflamatory steroid or an antiallergic. 25 7. An inhaler according to
Claim6, wherein said drug fornulation conprises salneterol xinafoate in
conbination with fluticasone propionate. 8. An inhaler according to Caim
2, wherein said drug formul ation consists 30 essentially of salneterol or
a physiologically acceptable salt thereof, optionally in conbination with
one or nore other pharmacol ogically acti¥We agents, and a fluorocarbon
propellant. WO 96/ 32150 PCT/[JS96/ 05005 19 9. An inhaler according to

Cl ai m 8, wherei id d forpul at | ' ' |
or " physt of Bgi caPfyingales sesaine B EHiERCRh8en Bif Bd Rrintidtions Eorisr ©
anf i i nf| ammaieespntaky widsaimatarainot @ Iphygidogsally. ageentable saltatheseat g to
Gaimo, wherglhinich wirn bRfifim ety spervicoran semaigial | v of sal meterol

or a physiol ogically acceptable solvaté thereof in conbination with
fluticasone propionate or a physiologically acceptable solvate thereof. 10
11. An i ghal ep. ac gar ihalertaccotdingnt@ Claime Ocwheseindsaid diug farmulationoforsstsi st s
of ~sal meterql  Qry ' | L&y akbeptalecgbivas! thereof in

fl uorocar bon esﬁ?hggﬁlf%fﬁ?@gﬁrﬁﬁbr?ﬁ]?ﬁg?ﬁgé&? hn& t%. aﬁi)y J % %&N&E 2
to 11 wher ei rcomkinationwitbfiuticasone propionate or a physiologically accept le

thereof.

10 11.  An inhaler according to Claim 2, wherein said drug formulation consists of
salmeterol or a physiologically acceptable salt thereot and a fluorocarbon
propeliant.

12.  An inhaler according to any one of Claims 2 to 11 wherein the salmeterol
15 is in the form of the xinafoate salt.

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-heptafluoro-
n-propane or mixtures thereof.

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

15.  An inhaler according to any of Claims 1 to 14 comprising a can made of
25 metal wherein part or all of the internal metallic surfaces are coated.

16. An inhaler according to Ciaim 15 wherein the metal is aluminium or an
alloy thereof.

30 17.  An inhaler according to any one of Claims 1 to 16 whereir said
fluorocarbon polymer is a perfluorocarbon polymer.



15 is in the formof the xinafoate salt. 13. An inhaler according to any
one of Clains 2 to 12, wherein the fluorocarbon propellant is 1,1,1, 2-
tetrafl uoroefhane or 1,112 3,3, 3 teptafl uoro=—mn- propanme—or m xtures—-
‘thereof. 20 14. An inhaler according to Caim 13, wherein the fluorocarbon
propellant is 1,1,1,2- tetrafluoroethane. 15. An inhaler according to any
.of dains 1WOP6B2Isgonpri sing a can made of 25 netal wher ei pcpesdsosdosal | of
the internal netallic surfaces are coated. 16. An inhaler according to
G aim 15 wherein the metal is alumniumor an alloy thereof. 30 17. An
i nhal er according to any one of Clains 1 to 16 wherein said fluorocarbon
polymer is a perfluorocarbon polynmer. W 96/32150 PCT/ US96/ 05005 20 18. An
i nhal er according to Caim 17 wherein said fluorocarbon polyner is
sel ected from PTFE, PFA, FEP and m xtures thereof. 19. An inhaler according
to any one of Clains 1 to 18, wherein s®0 5 fluorocarbon polyner is in
conbi nation with a non-fluorocarbon polyner selected from polyam dei m de
and pol yet heggul phaon 0. An j.nhal accQrding to any one of Clainms 1 to
19 conpri si naaa g'}b@"ﬁé{iaﬂ’? ng ﬁ?&'ﬁméﬁ Whetein f@"t{"ﬂom polymearecis
i nhal er syst selectaddromiRTFE RAA, &R add seixiundsithereofaccor di ng to any one of
Claiml to 20 fitted into suitable channelling device for oral or nasal
i nhal ation of _the drug fornulatjon. 15 22. Use of a netered dose inhaler
syst em accor dPng A8 a5 agcerding o apy eneft Clgimsedpta 38 rwheteior sads.

5 fluorocarbon polymer is in combination with a non-fluorocarbon polymer selected

from polyamideimide and polyethersulphone.

20. An inhaler according to any one of Claims 1 to 19 comprising a
substantially ellipsoidal base.

10
21. A metered dose inhaler system comprising a metered dose inhaler
according to any one of Claim 1 to 20 fitted into suitable channelling device for
oral or nasal inhalation of the drug formulation.

15 22. Use of a metered dose inhaler system according to Claim 21 for the

treatment of respiratory disorders.



