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The presew bdpygsy i on rel ates to pharmaceuti cal corrp03|t|or}<?€1q@§g§yoh§dong a
pharmaceutlca y active agent in liquified 1.1.1. 2-tetrafl uoroethane

(HFC 134a) or 1,1,1,2,3,3, 3-heptaft wuoropropane (HFC 227) as a
propel l ant, for delivery in 10 aerosol form and to a device for
del i vering such a conposition as an aerosol . Most current aerosol
spray formul ations use one or nore: chI orofl -wor-ecar ben- - as a propel I ant;

di chloro-difl uoppmemmne]g iy EVIC
chl or of | uor ocarbons have been | rrpl 1cat ed in the _depl etion of t he ozone

| ayer 15 and their pr oductlg?%gﬂbgﬁ_j\r%%s—r%mﬂg phased out. It has been
found t hat certain hydr ) are both of lowtoxicity

and of suitable vapour pressure for use as aerosol propellants, are
significantly less harnful to " the ozone | ayer. Anpbng such

hydr of | uor ocarbons, 1,1, 1, 2-tetraf] uoroethane (HFC- 134a) and
1,1L1,2,§,3,3-heptaf1uoropropane @iﬁiﬁgﬁghﬂﬂaabe been 20 proposed as
suitabl e propellants for pharmaceutical aerosols. It has now been
found that HFC 134a and HFC 227 can be used in - conbination with many
pharmaceutically active agents, w thout causi.ng any degradation to

them or reddtientedcneiifivaditdonl relafddi todphatfiatettichl compositions comprising a
pharmaceutically active agent in liquified 1.1.1.2-tetrafluoroethane (HFC-134a)
or 1,1,1,2,3,3,3-heptafluoropropane (HFC-227) as a propellant, for delivery in

10  aerosol form, and to a device for delivering such a composition as an aerosol.

Most current aerosol spray formul;tions use one or more chlorofluorocarbon
as a propellant; dichloro-difluoromethane being commonly used. However,
- chlorofluorocarbons have been implicated in the depletion of the ozone layer
15 and their production, therefore, is being phased out. It has been found that
certain hydrofluorocarbons, which are both of low toxicity and of suitable
vapour pressure for use as aerosol propellants, are significantly less harmful to
-the ozone layer. Among such hydrofluorocarbons, 1,1,1,2—tetraﬂuoroeth;ne
= .(HFC-134a) and 1,1,1,2,3,3,3 heptaﬂuoropropane (HFC-227) have been
20 proposed as sultable propellants for pharmaceutlcal aerosols.
- It has now been found that FIFC-134a and HFC-227 can be used in
- combination with many pharmaceutically active agents, without causing any

~ degradation to them or reducing their phyéiological activity.
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doses of pharmaceutical preparations are well known in the art. Such

devi ces include those. disclosed in WD 92/11 - A- 4819834
and US- AAYO2884420\any of these devices i ncl ﬁr’ﬁg@ﬁsﬁog
val ves havi ng conponents fornmed from.plastic materi al s, 5 such

as the valves avail able from Bespak PLC of Bergen Wy, Kings Lynn,
Nor f ol k PES@viddsIfor Wiiigidteking GHétatedi daroval @bses tf pharmisceatieal,  metering
. chanber . and sonme other structural conponents are fornmed from plastic

~material s e ALASLICHERIEELE B BNTIENShon UK AL A0 M0 LAgee
par (S e W t many

st ruct ur al I n valves enpl oy

chl orofl uoro t ajnj 0 roulations J nclude certain

acetal co- m&zlﬁ%’ UsA 2819834 mdﬁ?‘hﬁﬁ%ﬂ%ﬁﬁﬁ%gf Fhese depictyed to

manuf acture metering valves, including the . aforementioned
acetal co-isludesnerening valvas beving eomponents formed foanplesticmaggsials, -

presence of HFC-134a alone, the applicants, to their surprise, have

det er mi Sedsuch as the valtes avuilabledrym Bespile PEQbbBergers Wimt, Kings £yaan be caused

to'swell in the presence of formul ati ons whi ch include

certai n caNorRIg PE3084], URirta RiMedoh, URi whithtHe S8lve core, metering SOl vents
wi th HFC- 134a. Wen sidch swelling takes place in a valve, the fit of

mut ual 'y slj dabl e gonponemnt chya e al ve cores, is
adversel y %lﬁ@%?ea& asngjet%t&ef?:té‘?\ P%&gf“cri’g’té‘f 5?19%? ecg{rrrrém]a@gsst}é causi ng the
20 valve to |leak .cease..functioning.alt t her.. : Thi s
pr obl em ha®aHE soeﬂ\e ?gﬂs‘b‘%EPaF‘ﬁ‘ %Fﬁgl%és%g@ﬁqwngs‘heﬁéﬁ%ﬁu@ t he
i nvention by a device for providing pharmaceutical doses conprising a
cont ai ner , pam$ irevalvgst émplopedhmithcmany chioroBnpresatbosncdntaihingi ng a

10 formulations include certain acetal co-polymers. -

Although the plastics employed to manufacture metering valves, including the
aforementioned acetal co-polymers, have also been found to be stable in the
.éresence'of HFC-134a alone, the applicants, to their surprise, have determined
15 that many of these plastics materials can be caused to swell in the presence of
formulations which include certain carriers or active agent solubilising co-
solvents with HFC-134§. ‘When such swellin_g takes place in a valve, the fit of
mutually slidable components, such as metering chambers and- valve cores, is
adversely effected and _they can bind together or-become loose; causing the -

20 valve td leak or cease functioning altogether.

This problem has now been solved in accordance with a first aspect.of the
" invention by a device for providing pharmaceutical doses comprising a

container, filled with a pharmaceutical composition including a-.
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pharnaceutlcally active agent in a solution of liquified HFC 134a, or HFC
227, and rr| r selected from pharnaceutically acceptab%g B@ﬂﬂﬂk&’
polyols f |l y) al koxy derivatives, fatty acid al kyl ?ers
polyalkylene glycols, and dlnethylsulphOX|de and valve means arr-anged
for delivering aerosol doses of 5 said pharnaceutical conposition to the
ext eri or of phafmsaeatieillyescrivahgemiin atolution of dasified IHHC-13a, of HFE@- devi ce i s
formed froma polyester. Preferably, the valve nmeans includes at

~1-east one copPOGRNL chieRRéeditd Mo p harmﬁ@ﬁﬁl@ﬁlgeiccep%lﬁ QI&QBBO@%WOIS,”D" e
~preferably, is a nmetering chanber and/or a 1 val ve core. referably,

devices in e vi de

nmet er ed dosggglgfj g%g’p 5%%:%\1{&%%& aﬂ(@? i%%/tgrs B ncnleﬂg%&l? ‘Blrdot her ei n.

In further epbo nt.s ai ner conpri l.yester and,

preferably, qu sphosi e’(ﬁlgﬁ@i amwaa%fﬁ%f %ﬁh fasg arros gosenff st er cap
can al so be so f or ned. Apart fromallow ng the aforenentioned

svel | i ng Jpr ohidepharmabmitical camposition to the exterion afjtheptontainer, agherein of t he
present I nvention is that use of expensive netal 20 valve conponents can

be avoi ded. least a portibhiof Rje HbEceRUbsBed frdnhia pulydstdreadi ng to this aspect of
t he preesent invention, tests carried out on active agent/carrl er or

" co-sol vent/ HFG-134a filled metered dose aerosol devices, with acetyl
copol ymer or nylon val ve conponents, ' '

Preferably, the valve means includes at least one componeﬁt formed from a
polyester, which component, more preferably, is a metering chamber and/or a

10  valve core. Preferably, devices in accordance with the invention are arranged
to provide metered doses of the pharméceutic‘ally active agent included

therein.

In further embodiments, the container comprises a polyester and, preferably,
15 consists of metal lined with a polyester. The canister cap can also be so

formed.

Apart from allowing the aforementioned swelling problem to be solved, an
advantage of this aspect of the present invention is that use of expensive metal

20 valve ‘components can be avoided.

During the course of the work leading to this aspect of the present invention,
tests carried out on active agent/carrier or co-solvent/HFC-134a filled metered

dose aerosol devices, with acetyl copolymer or nylon valve components,
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they failed to provide uniformdoses after storage under controlled
conditions. Such effects are normally associated with- pr ggelcqe;\rgﬁ

i nvol vi ng WRBG4&Ret s or seal s enployed within the val ve PLHB360Thys,
it came as a surprise to the applicantsg when they discovered that these.
failures 5 were being caused by the val ve conponents swelling to an

-unaccept abl ghowed thaf¥h&failed o6 brSHESuhfofth Metesadftedr dbsthgigdédf the material s

used to formthem - (acetyl co-pol yner).was known to be stable.in the.

presence of cdfiteliet ndirions, A% SORUARLIPASLeRRH WL PIEREERS T rer of -

co- sol vent/ chl orof | uorocarbon ~The preferred

pol yesters are,pol yal kyl ene benzene, di gar boxyl,at e nore . - referably
pol yal kyl eng‘vt"«l:\\gﬁﬁﬁﬁ?lﬁ% LTRF (o e‘??ﬁ'&"fyearvg‘ltg’rna%\ey",a?‘}a? mEERAmimS e-tqgus' -

t erepht hal at e. 15 Such materials, preferably, have a density of about
1. 3g/ cnf er r It came 2 ansurprise to the apphicanss whenohey g vered that xheser fajlares
saturation). The polyesters, also, are preferably partially

cryst al | Bnewiere beihg kcausad bytvhe arabre coygicalehtsnaveliing togn nangeptable of .
220-225[err] C. 20 Exanples of suitable polybutyl ene terephthal ates

i ncl ude t hoggea FabRbl A1 HHSS at least onlelSF thE MRERIK ubdd RN RhEHek f T OM Hoechst
UK Limted, Walton Manner, MIlton Keynes, Bucks MX7 7AJ,. United

galnggg;n[ erp‘?fa.tclgﬁrgbg-ﬁalgﬁrgér?g% rk%gw%rt% be stable 5 18 %)x@s%ﬁég o R4
alone, or conventional active agent/carrier or co-solvent/chlorofluorocarbon
formulations.
10

The preferred polyesters are polyalkyléne benzene dicarboxylates, more

preferably polyalkylene terephthalates and, most preferably, a polybutylene

terephthalate.

15  Such materials, preferably, have a density of about 1.3g/cm’ and a water
gbsorption of about 0.6% (23°C saturation). The polyesters, also, are

preferably'partially crystalline in nature and have a crystalline melting range

of 220-225°C.

20 Examples of suitable polybutylene terephthalates include those available under
the Trademark Celanex® from Hoechst UK Liniited, Walton Marnisiéf; Miltor -
Keynes, Bucks MK7 7AJ, United Kingdom. Particularly preferred are

Celanex® 2500 and Celanex® X 500/2.



WD 98/ 24420

PCT/ GB97/ 03360. . -5-. _
Preferably, the carrier is a | ower alkyl (C[err] C[err]) al cohol, a polyol,
or a (pol yg alkoxy derivative. In enbodiments, the cap

derr]- C[err 98&4 al cohol or a l'anol i n al cohol and, PEL EB?Z’?%B?y, S
et hanol or i sopropyl al cohol . The nost -5 - preferred al cohol i s et hanol .
5 The preferred pol yols include propylene glycol and glycerol and the
preferred Preferabiplthe catrkendy ad ewcﬂaﬂaysé@,-csidlml,mwwdkomya faphols, in
particul ar 2-(2- et hoxyet hoxy) ethanol (available.under the .Tr ademark

Transcut ol [ ellédxy. derivatiQe. Fmrérﬂlecsdxﬁfeﬁfselth@ehrheﬁ{sya g epakfeaditolliores -i ncl-ude
pol yoxyal kyl ethers and esters, such oolyoxyethylene ethers or

h .
gif ;E))S(ye;rhsl ene {1&5’?01 atnrﬁ:l Pr&?ﬁ}(@‘&%%&”& h&’/ rsﬁd chéggﬁgﬁ ?%?lrﬁése“ vati ves,

pol yoxyet hyl e acid esters and pol yoxyet hyl ene
st ear at es. g}emg P‘:"i‘ﬂg g?%‘?l'red fatty acid alkyl esters are ethyl

ol eate, isopropyl nyrist at e and i sopropyl palmtate. The preferred
pol yal kyl%ne gl ycol i's pol yet hyl ene glycol. . In preferred

enbodi ments, the inventive conposition can conprise up to 50% 20 or,
preferably, 'B&D/pmfemmdapaslyelrs indlade ppoflete glgtcsinb@dilyestbl and ehelfeeferred

bet ween 3% and 15% w w, or between 4 and 10% ww carrier. The

phar maceut i C@J;lyscamz Ogegﬁgﬁgggoadaa%mﬂ;% NESHb15 Q% aptaﬁ%yicﬁ%/ A AL

preferably betwee w w, “and e prefer bet ween 88%

and 95% w We’fﬂf&ﬁﬁf'&ﬁ ectidnt &%leable under the Trademark Transcutol‘”)

10  Further preferred (poly)alkoxy derivatives include polyoxyalkyl ethers and
esters, such as polyoxyethylene ethers or esters. The preferred
polyoxyethylene ethers and esters are polyo:;:yethyle_ne alkyl ethers,
polyoxyethylene castor oil derivatives, polyoxyethylene sorbitan fatty acid
esters and poly_oxy’ethylene stearates.

15 - | |
The_preferred fatty acid alkyl esters are ethyl oleate, isopropyl myristate and

isopropyl palmitate. The preferred polyalkylene glycol is polyethylene glycol.

In preferred embodiments, the inventive composition can comprise up to 50%
20 or, preferably, 25% w/w carrier. More preferred embodiments include
between 3% and 15% w/w; or between 4 and 10%-w/w-carrier;~ The
phérmdceutical compositions can comprise between 50% and 99% w/w,
preferably be'tween 75% and 99-%.w/ w, and, more preferably, between 88%

and 95% w/w HEC-134a or HFC-227.
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PCT/ GB97/-03360 .. In further enbodi ments, conpositions used in the

pr esent |nvent|on can conprise a plurality of different carriers.

Further e oS can be included in the formul ations enphay, ?

5 presen?ﬁi§$ﬁﬂ%lon For exanple, neutral oils as well asﬁsdaﬁ c@%n s (the
| at ter for aiding the snooth ogeration of the valve), as are.well
known to those skilled in the art, may be i ncl uded.

Thus, in fuilhferhar ehbsdieknesrbonipostioas ussnpodietprestat éigencipaccann t he
10--i-nventi on-can--conpri se an organic surfactant. The preferred organic
~strf-actant—¢ompise i hlnsah@L gyalff&&m}g}mﬁlthough others can be enpl oyed,
“including sorbitan triol €at sor bitan npno-ol eate, sorbitan
nonol aur ate, pol yoxyet hyl ene (20) sorbitan nonol aur at e,

pol yoxyet hyl ene (20) sorbitan nDno ol eate, natural Iecithin oIeyI

pol yoxyt heyl ene (2) .et her tear oI yoxyet hyl ene (2), et I auryl

15 pol yoxyeﬁ‘ﬁ‘ﬁ’éﬁé"‘(‘ﬂ?“@t%% é’éﬁb‘? {9@?‘-‘5 atns goRlok éfh theynd
oxypropyl ene, oleic acid, synthetlc |l eci thin, diethylene glycol dioleate,
t et.r ahydrof présent/invenvan.c Foetekathpls) aeuteal dilsc rvosilds sarfacenss Ghe dwyezer y|
nmono-. _. ol eate, glyceryl nonostearate, glyceryl nonoricinoleate,

cetyl :al cohdbs a1dit%6‘dh¥|smooth operatidhCsfible vabe), ik ab/ wiell kiio#h edklpédede, ol i ve
oil, glyceryl nonol aurate, corn oil, 20 <cotton seed oil or sunflower seed

oi l. killed TRERP AT eyt | active agent, preferably, is

I nsol ubl e, gr gn spgﬁf EE:? 1'nEﬁ'1dE& ~soluble in pure liquified HFC 134a or
HFC- 227.. Pr.ef._erabl y, .the soI ubility of _ the active agent in
liquified HFC-134a or HFC-227 is from3 to 0.001%\W v,

Thus, in further preferred embodiments, compositions employed in the
10 invention can comprise an organic surfactant. The preferred organic surfactant

is oleyl alcohol, although others can be employed, including sorbitan trioleate,
sorbitan mono-oleate, sorbitan monolaurate, polyoxyethylene (20).. sorbitan
monolaurate, pol&oXyethylene (20) sorbitan mono-oleate, natural lecithin,

......0leyl polyoxytheylene (2) ether, stearyl polyoxyethylene (2) ether, lauryl

. 15 polyoxyethylene (4) ether, block copolymers of oiyethylene and
oxypropylene, oleic acid, synthetic lecithin, diethylehe glycol dioleate,
te;rahydrofurfuryl oleate, ethyl oleate, i#opropyl myristate, glyceryl mono-
oleate, glyceryl monostearate, glycéryl monoricinoleate, cetyl alcohol, stearyl
alcohol, cetyl pyridinium chloride, olive oil, glyceryl monolaurate, corn oil,

... 20 cotton seed oil or sunﬂower seed oil.

The pharmaceutically active agent, preferably, is insoluble, or only spaﬁngly
soluble in pure liquified HFC-134a or HFC-227. Preferably, the solubility of

. the active agent in liquified HFC-134a or HFC-227 is from 3 to 0.001%w/v,
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froml to 0.01% w v. However, in certain preferred enbodi nents, t he
solubilit of the active agent in liquified HFC 134a or x | rom 3
to 1% wv % Phe preferred active agents include: - I_F&%%Wb%ﬂ )
steroid drugs such as, for exanple, becyonethasone,

bet anet hasone, dexamet hasone, fluticasone, hydrocorti sone,

budesoni de, otlfRbiPilode1 tb 00195 el Blswiverninl deaaimprefarel pnbodiseasne;
(2) - anti b| oti-c dnd anti-bacterial agents such as, for exanple, 10

~Aeemy€i-n,- SER bﬁm rb? tk0LGERS {&Hﬂ ﬂ{;ggmﬁgdgﬁ&l%a (‘)@HZFCSM?H? Rl y

-active dru or ~exanpl® dinitrate,
i sosorbi de no gnl at e, aponorphine and nicoti ne; (4)
anti hi st ani 88d®IY-as, for exanple, azelastine,
chl or pheni ram ne, astentzole and terfenadine; 15 (5)
anti-inflammatory agents such as, for exanple, piroxicam
nedocrom |, cronoglycate, fasafungi ne and i odoxani de; (6)
anti chol Imer’mes: pifarddsactive hgans nfdhtde@-xarrpl e, ipratropium
br om de and OXI t roprium brom de; (7) anti-enetics such as,
for exanple, f' d%&m&‘ﬂ&%?kﬁ& as, 48r example, b&ldii@hbsonee net ocl opram de,
cyclizine, di rre hydri nate and pr onet hazi ne; (8)

hor nonal drugs S%Qargg £°%E(§3§%E}?%ﬁ§%%?d& ‘i%cﬁ{e”h%roc rtisone,

‘desnopr essi n; ors Y EUCh As sal but anol ,

.fenoterol. and sal nmeferal;
bu esomde, flunisolide, triamcinolone flumethasone, and predmsolone,

@ antibiotic and antibacterial agents such as, for example,
10 neomycin, mupirocin and chlorhexidine;
(3)  systemically active drugs such as, for example, isosorbide
dinitrate, isosorbide mononitrate, apomorphine and nicotine;
(4  antihistamines such as, for example, azelastine,
chlorpheniramine, astemizole and terfenadine;
15 5 -anti-inﬂanunatory agents such aﬁ, for example, piroxicam,
nedocromil, cromoglycate, fasafungine and iodoxamide;
(6)  anticholinergic agents such as, for example, ipratropium
bromide and éxitmprium bromide;
(7Y  anti-emetics such as, for example, domperidone, hyoscine,
20 - cinnarizine metoclopfamide',' cyclizine, dimenhydrinate and |
promethazirte;
(8)  hormonal drugs such as, for example, vasopressin or |
desmopressin;

9 brénchodilators, such as salbutamol, fenoterol and salmeterol;
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synpat.hom neti c drugs, such as tranazoline and o xyl omet azol i ne;
(11) Ant w&w p drugs such as mconazol e; ( 1BT/GE9%dd360

anaest hetics” such as benzocai ne and |ignocaine; and 5 (13)
pharmaceutical Iy acceptable salts of afgy-of the foregoing. O these,

the nmost preferred pharmaceutically active agent is becl onet hasone
di propi onate. Be{liopnesihapahemiinprioghgsasuchnstrisazelpk apdd i n an :
anhydrous, hydrated or solvated state but, preferably, is errpl oyed Fne-an e e

10 anhydrous st gflemetiRlinE.cf erred propel I ant-t s-HFG-134a-~- — - —
Preferably, the pharmaceutical composition_includes a_ solution of the

pharnaceutlcally ti 1 <& 227, with the carrier as a
co-sol vent. ﬂ %[%ﬁ gﬁiheckﬁg gh %Aiﬁlcghe ¢O- sol vent sol ubilises the
active 15 agent he .sense that its presence increases the solubility
of the active ag@@b &'Ocal anpest °§:6‘1‘ﬁ;’o ‘T”&Hcaéﬁ?jm‘?iﬁ@%%g or allows
all or a proportion of the active agent present in the conposition to
di ssol ve5and/ or (id)rai phammaselticallpracceptable saltsm‘feanp’t@fﬂrmfemgpug conpositions -.-. -
can be partial solutions in which only a 20 proportion of the e

phar maceutically active agent present therein is dissolved in - the
propel l ant and co-solvent, with the remai nder being i n suspension or

suspendi bl e Of WAL nd g?err}eag@ﬁgg%ggir%g]y G ADRaSHPRIEARAGEL Ve agent. |

wi Il depend upon f actl e age ncent ration t he

![ggnt 'ty anglpggp%hatte (e)glo}:lgt aSone 1|p¥§p%£ usege em lo%reﬁf erred errbodl ments

anhydrous, hydrated or solvated state but, preferably, is employed in an

10 enhydrous state. The preferred propellant is HFC-134a.

Preferably, the pharmaceutical composifion includes a solution of the
pharmaceutically active agent in HFC-134a or HFC-227, with the carrier as 2 -
co-solvent. It is further preferred that the co-solvent solubilises the active . . . .. ... .
15 agent, in the sense that its presence increases the solubility of the active agent
in the composition and, thus, causes or allows all or a proportion of the active

agent present in the composition to dissolve and/or remain in solution.

The pharmaceutical compositions can be partial solutions in which only a |
20 - proportien éf the pharmaceutically active agent present tﬁereiﬁ is dissolved ie

the-propellant and co-solvent, with the remainder b‘éing 11 sii§pension or T
- suspendible. -The exact proportions of dissolved and suspended active agent

will depend upon the active agent concerned, its concentration and the

identity and quantity of the co-solvent(s) used. In preferred embodiments the
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conpositions are in the formof |iquid solutions when naintai ned under
pressure i WS 1N accordance with the invention. rCchaR8yhisge!! arly

preferred enbodi nent of the invention conprises a device in 5 accordance
with the first aspect of the invention-fddled with a solution of :
becl onet hasone, preferably becl onet haone di propionate, in ethanol as a co-
sol vent ‘and mdmmmeanpherﬁmm ahfiquid solutiomewhee snainthiniesk wadext i ons in
accordance with the invention can be used to 10 provr de--sprays- surtable
- for nasal, ?re%l?é i) devikesaidicBibhc! Wit thelinve@ition.~ —i-nhal-at+-om.-
Preferably, the conpositions of this invention are fornul ated for )
admini stration to the nasal passages or the sublingual mucosa and devices

in accordance with the |nvent|on are arranged for providing a spray of
t he inv&}t}r ve .C rrpos o .either the latter l.ocati,ons 15
I embodi mentePAHEHATR BF dFptpt viche iU FORPERI 3 AgHGH in

adm ni stration, it can further conprises a flavouring oil such as, for
exanple 5 aq;ep;bapmwmh thiel firsh agpert. of thedipventiomfilled ovith aspbgion ohe
i nvention provides the use of a polyester in cont act with a

conposi ti on béclémerhasite, pprefeeibly ibecldmedaneidiprupisnaderiacethandi dshecd.irst -
aspect of the invention. Pref erably t he pol yester is one of those described

above, and t{vaRGndANET-PI43GS ol fropellzk 7 €d dose dispensing aerosol device;

Devices and formulations in accordance with the invention can be used to
10 provide sprays suitable for nasal, or stlblingual administration, or for
inhalation. Preferably, the compositions of this invention are formulated for
| administration to the nasal passages or the sublingual mucosa and devices in
accordance with the invention are arranged for providing a spray of the
inventive composition to either of the latter locations.
15
In embodiments wherein the composition is intended for sublingual
' adnﬁnistration, it can further comprises a flavouring oil such as, for example

peppermint oil Ph Eur.

20 In-a second aspect, the invention provides the use of a polyester in contact
with a composition of the type present ini"devices in accordance with the first -
-~ ‘aspect of the invention. Preferably the polyester is one of those described

-above, and the use takes place in a metered dose dispensing acerosol device. -



WD 98/ 24420 ' _ _
PCT/ GB97/ 03360 - v _ - 10-
An enbodi nent of the first-aspect of the present invention will now be
descri be of .exanple only, and with reference to t L Ng
dr awi ng. dwob*n% '5 Figure 1 is a cross sectional view O&IE%H’%%dgdi ment
of a device in accordance -ioM th the invention. .
The device 1 conprises a substantially cylindrical canister 2 sealed with a
cap - * An embddirBaithoft the frsmispe@rofzhanpdeseheinveapos vallendwrbeed from an -
al um ni um al-l oy--ang —-.-.--...10 can be -lined with a pol yester (such as
- -Cel-anext-er-fdssail) b P i 6P&AHMle 6ABY, and with referensd'@ile followin A

val ve body moulding 4 comprises a cylindrical portion 5 which defines a
met eri ng Ch&a’@ﬁ{ 6 and a stepped flange portion 7, and is forned by
I nj ection 815 noul di ng from Cel anex[err] 2500. The stepped flange
portion 7 defines a first and outwardly facing annul ar seat 8
and a second,- inwardly facing annul ar seat ' 9. The first annul ar
seat 8 acconmopdates an annul ar sealing ring 10 and the second
annul ar %edfigereak isonenosnsestionalfwiew tof sogmbrdimsntief a device i ag¢ordance -
sealing washer 11 is |located so as to cooperate with the cylindrical
portion 5 with the ZBventibnt he val ve body noul ding -4, in defining the netering

chanber 6. : . A base 12 of the cylindrical portion 5 of the valve
body noul ding 4 conpl etes .the boundary to the netering chanber 6
and provides a seat for a second ' seal i ng washer 13.

The device 1 comprises a substantially cylindrical canister 2 sealed with a cap
3. Both the canister 2 and the cap 3 are formed from an aluminium alloy and
10  can be lined with a polyester (such as Celanex® 2500) or a lacquer (not

shown).

A valve body mbulding 4 comprises a cylindrical portion 5, which defines a
. 'metering chamber 6 and a stepped flange portion 7, and is formed by injection
15 moulding from Celanex® 2500. The stepped flange portion 7 defines a first
: .and outwardly facing annular seat 8 and a second, in;vlardly facing annular seat
9. The first annular seat 8 accommodates an annular sealing ring 10 and the
-secoﬁd annular seat 9 accommodates a first sealing washer 11. The first
sealing washer 11 is located so as to cooperate with the cylindrical portion 5
20 ofthevalve -béd)-'" mouldmg 4, in defining the metering chamber 6.
-+ A base 12 of the cylindrical portion 5 of .fhe valve Body monilding 4 completes
* the boundary to the metering chamber 6 and provides a seat for 2 second

sealing washer 13.
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The sealing ring 10 and the first and second sealing.washers 11 and 13 can

f or regyd 6322  bUtyl rubber, neoprene or one of the @3utsiR
5

be

di scl osed for such purposes in WD 92/11190.

B350 .
An e%ongat e,

substantially cylindrical and parti allly- hol |l ow val ve core 14 is .

sl i dably
ext ends t

h_%gat ed within the first and second seal ing washers 11 and 13 and
\grlingnring 10and this firgemdyegond) seahag reashers A1 apdeld sdnvbecore 14 is

f-ornmed-by-injecti on moul di ng from Cel anex[err] 2500. - 10 A stepped
“inietpas$ageedifonombunylcabbar, hespreas oa dnercftrherthstbinat disshsvdifye .
~core 14 and an.inlet orifice 18, formed through the side of the valve core

14.

such plrposkd KEWOS2/BINYE! . an outl et passage 19 conmunicates
d d

bet ween the secon end 20 of the valve core 14 and an outl et
orifice 21 forned through the side of  the valve core 14. An

annul ar ‘flange 22 extends radially outwardly from 15°'the valve core 14
bet wee e inlet and outlet orifices 18 an 1 .and adj acent to the
out | e't--g_or-' 4 glongare, substantially gyl é“t“?ﬁ‘fé%é%(‘?&y YaWESRTEA# IS spring 23
act.s..between the annul ar flange 22 and the second sealing washer 13,
ur gi ng t hélidably legatdd within d® first and senoadtsealing?@ashers bl amd 13fandst  seal i ng
washer ‘11, such that the outlet orifice 21 lies inside the first

seal i ng westeads tHroagh ansorifierisbyefised ot €@ Kaxonn! Fhenrlw édie 19hignber 6.
In this position, as shown in Figure 1, the inlet orifice 18 is |ocated

Wi thin théyrmed byléﬁi%%]ﬁd H'Hmfcﬂﬂgiﬁ%rm%el &lgyh bl e tube. 24 is engaged

wi t hin- the steppe

et passage 16 and extends fromthe valve core

14 to the base of the canister 2 (as

- 20

10

15

- metering chamber 6. A flexible tube 24 is engaged within the stepped inlet

A stepped inlet passage 16 communicates between a first end 17 of the valve
core 14 and an inlet orifice 18, formed through the side of the valve core 14.
In a likewise manner, an outler passage 19 communicates between the second

end 20 of the valve core 14 and an outlet orifice 21 formed through the side

of the valve core 14. An annular flange 22 extends radially outwardly from

the valve core 14 between the inlet and outlet orifices 18 and 21 and adjacent

- to the outlet orifice 21.

A stainless steel compression coil spring 23 acts between the annular flange 22
and the second sealing washer 13, urging the annular flange 22 into contact

with the first._sealing washer 11, such that the outlet orifice 21 lies inside the

~first sealing washer 11 and is thereby isolated from the metering chamber 6.

In this position, as shown in Figure 1, the inlet orifice 18 is located within the

passage 16 and extends from the valve core 14 to the base of the cénister 2 (as
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in Figure 1). Thus, the inlet orifice 18 is. in communication with a
region within the canister 2 adjacent to its base 12. 31is
firmy at WR¥E440 the canister 2 by crinping and, thus, hgﬁgﬁ??{g‘%&%- o
assenbly of the val ve body noul di ng 445 val ve core 14, coil spring 23, ..

seal i ng ~ Wwashers 11 and 13 and sealing ring 10 in place as shown in
- Figure 1, @iokh tBigure 1). STRAL, RBe iilodorfican8lisf inf comsmenlcation weishar - 11
sufficiently cOnprggse to seal the interior of the device 1 and

prevent the egress.of, its. . mar d novenrent-—of--t-he-val ve--- -
core, in ti8% i?'gtgﬂ {')hr? B 1%%%%&]&%1550 its b8

will bring the outlet orifice 21 into the netering - chanmber

i medi ately after the first orifice 18 has been sealed fromthe

met ering chanber 6 by the second sealing washer 13. V\ﬂcgn filled
with a conBbeicap 3ns finmiy ewachad te the canisthe 2 hyeerimpingands thes, holds thes  shown'
at 25, the device 1 will provide netered doses of the conposition when
used assf oissambly dhehedaiviedsrdy mbaldink hevdhed coreri4; beil ppaing 23nseslingn i n

Fi gure 1, so that the conposition 25, by virtue of its pressure,

enters  NexBieRl §Mind 13 and SARRAnP 10 1R pldde of URSwRdn Fifieel itk B sage 16

and the in orifice 18. sequent depression of the valve core 14,

e
in the direction of A_seals ;20 nlet_arifd hence th
ol nder SRIPRBegclT EORRD fFg g 11 btRckF coBipiqed Feal B 1°00C (1€

the outl et K passage to the netering chanber 6,. via the outlet orifice.
21. Since interiepahehs daviss 1 ?@ePWVF‘FFet E6SP R IS 1CQRERSES 6 i s pressurised
with the propellant, it wll be expelled fromthe neterin chanber

6 through Dreviowdrdenovemnéritad the valve cotes imuh¢ diregigrs ahjarroy. A} agaimss val ve
10 the action of the spring 22 will bring the outlet orifice 21 into the metering
chamber immediately after the first orifice 18 has been sealed from the

metering chamber 6 by the second sealing washer 13.

When filled with a composition in accordance with the present invéntion, as .
15 shown at 25, the device 1 will provide metered doses of the composition when
used as follows. The device 1 should be held in the pdsition shown in Figure
1, so that the composition 25, by virtue of its pressure, enters the metgring
chamber 6 via the tube 24, the inlet passage 16 and the inlet orifice 18.
: -'Subsequent'depressioxi. of the valve core 14, in the direction of arrow A, seals
20 - the inlet orifice 18 and hence the remainder of the canister 2, from the
- metering chamber 6 and opens the outlet passage to =;he metering chambere, -
via the outlet orifice 21. Since the .co'mposition_. 25 in the metering chamber 6
is pressurised with the propellant, it will be expelled from the metering .

-chamber.6 through the outlet orifice 21 and the outlet passage 19. If the valve

ainst 10 the action of the spring 22
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is then allowed to return to the position shown in Figure 1, under the
i nfl uence pring 22, the outlet orifice 21 .is agalnqu% mthe
met eri ng (‘:’@9’%‘?202 and the metering chanber 6 will be fille ki '
pressurised conposition 25 fromthe cagister 2, via the tube 24, stepped
inlet 5 passage 16 and inlet orifice 18. Exanmple 1 A
conposi t i orore ddps tisémglldweel wedrivas onchedpesitig shewe i BidgYrevl, tindeFthe -
134a suitable for use in a device as described above was forrrulated from

the 10 f Oinfiguh&dof ﬂﬁr?ﬁn%rﬁzs the outler {PHERONER apain sealed from thie™ - B

percent w w DP (anhydrous) 0. 164 o

0.010 it g,@oghag{io and the metegjgg chamber 6 4% fﬂledSW.fBS e 0. 305

HFC- 134a Tot al
100 11 The BDP was di §so in the e hanol in
the pr oporPWeéﬁ‘l‘é‘s%Fm@&?Ps‘&BB\?é from the Cmﬁte\é% @'F ‘F‘E%e?ﬁl’?‘?‘h ol uti on

~was then placed in a canister 2 and a val ve assenbl y, conprlsing a
val ve bbdypaseagedibrandiinlétiorificesi8al i ng washer 11, second 20 seal i ng washer
13, spring 22, tube 23, and annul ar seal 10, was then seal ed ~_onto the

canister 2 by crinping as shown in Figure 1 by the cap 3. The
propel I ant (HFC-134a) was then added to the canister, by being forced

t hr ough th%%%g core 14 at great pressure, and the conpl ete device. was
t hen - for |l eaks. After the propellant entered the canister it

di ssol ved }\hgomposition comprising beclomethasone dipropionate (BDP) with HEC-
134a suitable for use in a device as described above was formulated from the

10 following ingredients:-

Component percent w/w g/can
BDP (anhydrous) 0.164 0.010
Ethanol 96% BP 4.992 0.305
HFC-134a | 94.844 ... 579 . e

15 Total - | 100 6.11

The BDP was dissolved in the ethanol in the proportions set out above and
0.315 g of the resulting solution was then placed in a canister 2 and a valve
assembly, comfrising_a valve body moulding 4, first sealing washer 11, second
20 sealing washer'13, spring-22, tube 23, and annular seal 10, was then sealed“ -
- .onto the canister 2 by crimping as shown in Figure 1 by thé cap 3. The ~ =
propellant (HFC-134a) was then added to the canister, by being forced

through the valve core 14 at great pressure, and the complete device was then

checked for leaks. After the propellant entered the canister it dissolved the
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portions of the conp05|t|on In a preferred enbodi nent, each
expel | ed t he above fornulation is of appr oxi &rll
and provr%?ﬁgglzgrr]g of BDP. 5 - Exanple 2 seg%lr corrposrtlon
conprising BDP and suitable for use ima device as descri bed above was
fornmulated fromthe foll ow ng ingredients: - 10 Conponent
per cent -w mmaining porgbnsof the codi}iamt(canhydr ous) - : . 0.164
0. 010 Ethanol 96%)BP 7 5 : 0. 458
~HFE- 134a " -~~~-mwmm~“92.336 - 5641 Tot al
100 . . o ...6.11 15  The BDF_‘ was dissolved in the ethanol in

the pr oporE_l 9%?&?3‘% lsi}{tbgallgen%A alexgelledod%%%qtﬁ%ﬁlag‘? foq' l&tlrﬂ-g is Ot ution was

t hen pl ace escri i n Exanpl e .
1) was than sea) ed oonto.the canister crinping and the HFC-134a "
' propelIantqﬂﬁgx¥ﬁﬁﬂ7éﬁﬂe&n G“Pﬁé“ﬁ$W@§#§ﬁ?Pby 20 being forced through the -
val ve core 14 at great pressure, and the conplete device was then checked
for I'eaRs. After the propellant entered the canister:it . dissolved the
remai ni ng portions of the_conposition. In a preferred enbodrnent
each expel Egslnglese of the above formulation is.

A second composition comprising BDP and suitable for use in a device as

described above was formulated from the following ingredients:- -

10 Component gercerxt w/w g/can
BDP (anhydrous) 0.164 0.010
Ethanol 96% BP 7.5 0.458
HFC-134a . | 92.336  5.641

CTotdd 100 611

5

The BDP was dissolved in the ethanol in the proportlons set out above and
0.315g of the resulting solution was then placed in a canister 2. A valve
assembly (as described in Example 1) was than sealed onto the canister 2 by |
crimping and the HFC-134a propellant was then added to the camster, by

- 20 being forced threlxéh the valve core 14 at great pressure, and the complete -

" device 'was thefi ¢hecked for leaks.  After the propellant entered the canister it

dissolved the remaining portions of the composition.

In a preferred embodiment, each expelled dose of the above formulation is
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provides 50[err]| of BDP. : Exampl e 3 Further conpositions

conpri si NnGyEoEybhh HFC-134a, suitable for use in a 5 dex©6s#Hossen
described herein, were fornulated in accordance with the details set

out in the follow ng table, in which -a1'5 figures are given on a percent- by

wei ght basi s. Formul ati on C D E

BDP - apprommatq}yj;é mdlmvgie;é@uboﬁﬁmb 164 10 Transcatol .

9. 984 4. 992 Geyl -al cohol - 2.496 Propyl ene
“glycot - S mmeme 4992 - - - Et hanol 4.992
7.488 4.992_20.51._... . .pl34a.. _89.852 89.852 89.852 89.852 79.326 15

Total - Example3 100 -.100 100 100 100 _ Formul ations A-E are ~
prepared using a simlar techm que to that set out in exanpl e 1 above.

Briefly, | ssol ved w .exci pients
(excepti ngrﬁﬂg‘%ﬁeﬂ@ﬂ)“éﬁa“ﬁﬁ&’%ém Wﬁg’egg?%ﬁ%hsql?bf%@ﬁ W48 20 in
acahlsterncﬁ3 ILd‘__vea emhly is then sealed onto the ca‘lster 2 by .
cri npi ng® arREViges efﬁa@)pwqe mulated, thaceaEragce Fiththecdeipids sat 2, by
bei ng foorced.through the valve core 14 at great pressure. After the
propel | ant out in thatfellewingaablenimswhichPall figurks assofives onhepereami Iy ng portions
- of each conposition.
: ~weight basis.

Formuilation AN B C D E |
' .BDPl 0.164 0.164 0.164 0.164 0.164
10 Transcatol 9984 4992
Oleyl alcohol 2.496
Propylene glycol 4,992
Ethanol 4992 7.488 4.992 20.51
.pl34a._ . . 89.852 89.852 89_.852 89.852 79.326
15 Total . 100 160 100 IOb 100

Fp;mglgtions A-E are prepared using a similar technique to that set out in
- example 1 above. Briefly, the BDP is dissolved with the other excipient or
excaplents (exceptmg the HFC-134a) and the resulting solution is then placed
'20“_“-'111 a cahister 2. A valve assembly is then sealed onto the canister 2 by
~crimping and the HFC-134a propellant is then added to the canister 2, by

being forced through the valve core 14 at great pressure. After the propellant

_enters the canister 2, it dissolves the remaining portions of each composition.
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PCT/ GB97/ 03360 _ - 16 - Al t hough
only BDP is referred to in this exanple, other ones of the active

agents pr di scussed in this application my be subgti eref or
I n qg‘yadn%%s whi ch woul d di ssolve at | east partiall y?é:*‘{b?&%‘éﬁissw o
propel | ant/ co- sol vent mxture. 5¢g- Exanples 4-11 Ei ght
further conpositions suitable for use in a device as described herein,
ver e for nulAdtleshghnonly(RIDBas ¢#fered to i ehislekanple, seier oues ohtlidwtivel | owi ng

tabl e. 10 Exanple Conponent - Percent
_iIAf/\;éven 20 E4gams réviously d1scusse<Mi‘p‘cH19 Qiaﬁlxcatmn may be substituted theref&k %xanol

20.0 79 8 15
Exanpl e 5 quantities WPé‘S‘gHPB‘dd‘gsﬁerﬁ %ﬁ%gﬁs& partially in the propellant/ co-solvefit

Propyl ene d ycol Pepper nmi nt
Q| Ph Eur mixture. 1.0 Et hanol

15.0 20 HFC- 134a 80.0
Example % Cronogl ycat e ' 0.2

Examples 4-11

Eight further compositions suitable for use in a device as described herein,

were formulated in accordance with the details set out in the following table.

10 Example . | Component ' _ Percent w/w

‘Example 4 Mupirocin 0.1
Tween 20 0.1

* Ethanol 20.0

HFC-134a - 79.8

- 15

Example 5 Isosorbide Dinitrate 1.0
Propylene Glycol . 3.0
' Pepper@nt Oil Ph Eur 1.0

Ethanol - 150

20 - | I'IEC-1343 80.0

Example 6 Cromoglycate , 0.2



WD 98/ 24420

- 17 - ‘ Span 5
Et hanol 20.0
79.7 5 Ex e 7 Donperi done
O eyl al SERSPEE 0.1
4.0 Et hanol _17.-
HFC- 134a _ 84.7- 10
0.2 ' spm£5eic aci d
M gl yol 840 : 2.0
10.0 15 ' C 134a
Exanpl e 9 Xylonetgygpﬁge
Oeic acid .01
al yeol 3.0 HP1H
12.0 HFC- 134a
Exanpl e 10 M conazol e
5 Example 7 Domperidone
| Oley! alcohol
Transcutol
Ethanol
HFC-134a
10
Example 8 Salbutamol
Oleic acid
Miglyol 840
* Ethanol
15 . HFC-134a
Example 9 Xylometazoline
Oleic acid
Propylene glycol
20 . T Ethanol
HFC-134a
Example 10 Miconazole

PCT/ GB97/ 03360

0.1
HFC- 134a
P /Gﬂ97?03 60,
ranscuft ol
10.0
Exampl e 8 - Sal but anol
_ 0.1 0.01 _
: Et-hanol - - - ..
0L
o ~ Propyl ene
Egﬁgnol
84. 89
1.0
0.2
0.1
4.0
10.0
84.7
0.2
0.01
2.0
10,0 .. . ...
87.89
0.1
0.01
3.0
12.0
8489 o
1.0
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Qeic acid - 0.1 Transcut ol 4.0

Et hanol 16.0 . < J34a
78;9 5 woys’%@?‘r‘pl e 11 - Benzocai ne PCT/GB#B%.?’O
PEG 400 : 4.013 . Et hanol.
5.0 HFC- 134a 90.0 10
These conpositions are prepgs¢eddusing a sinlar tedginique to that set out
in Exampl es 1-2. Briefly, the active-agent is mxed with the other
exci pi ent ~or -~ --exci pi-epfgLRypept-ng-the-HFC-134q)~and the resulting
solution and/or . suspension Is then placed -in a canister 2. A valve

~assenbly (as described in_,15 Fxanple 1) is then s ﬁbed onto the canister 2
by crinmping and the HFC 155'?&“" propellant is th added to the canister,

by being forced through the valve core 14 at 9reat pressure. After the
propel l ant enters the canf¥iel342 it at least. = 7®8rtially and.in sone
~cases conpletely dissolves the remaining portions of each conposition.
20 5 - WD 98/ 24420 . ' S .
PCT/ GB97/ 03360 ' o L _ -19 -
CLAIMS . Example 11 Benzocaine S - 1.0

PEG 400 . L 4.0

Ethanol 50

HFC-134a : 90.0

10

These compositions are prepared using a similar technique to that set out in
Examples 1-2. Briefly, the active agent is mixed with the other excipient or
excipients (excepting the HFC-134a) and the resulting solution and/or
suspension is then élaced in a canister-2.- A. valve assembly (as described in

15 Example 1) is then sealed onto the canister 2 by crimping and the HFC-134a
propell#nt is then added to the canister, by being forced through the valve
core 14 at great pressure. After the propellant enters the canister 2, it at least
partially and in some cases completely dissolve; the remaining portions of
each composition. -

20 '



1. - A device for providing pharmaceutical doses conprising a container,
filled wth a pharmaceutical- conposition including a pharmaceutically
active 5 agent in a solution of liquified 1,1,1,2-tetrafl uoroethane
(HFC 1343y 1,1,1, 2,3, 3, 3-hept af.l uor opr opane (HF@ca/dBo7/03568 2

carrier se?ect eé from - phar maceuti cal | y acceptable _al cohols, polyol .S',
(poly) al koxy derivatives, fatty -19-acid al kyl esters, polyalkyl ene

glycol s, and dinethyl sul phOXI de, and val ve _ sﬁtH!srm laéee
del i vering aerosol doses of sai.d pEdAIMSutical 10 to t.he

~exterior of the container; wherein at |least a porti devi ce
~is-formed-froma- pﬁtyestEf -and- the pharmaceuti cal corrp05| t | on I ncl udes :
. no glyceryl trinitrate. .. A device as clained in claiml1,

wherein tRe carqijey 9&5 Qnﬁ%{ ol or a
| anol i n alhcoholﬁ( dev ?g&pﬁr era%#h et g%\té‘}apglrsgelsggp%gg{ﬁEORJa%ﬁgohol

3. clalrred cIa|m2 whey ej carrier ;i.s et hanol .
PR 1 Sk R !ﬁdaoamﬂ%wwmﬁ@% ¢ BB ER Gy | ene
gl ycoI 20 or glyceraol. A device as .clainmed in claiml,
wher ei 5 t Agensanra wlutien of quf@ﬂld@k? 2-retraflugperdipe (HEG-134ahrasi erabl y

. -2-(2-ethoxy ethoxy)ethanol (Transcutol). WO 98/ 24420

PCT/ GB97/ Q336Q2,3,3,3-heptafluoropropinei (BEFG:227)| aidre dairier cblacoed Ffromher ei n t he
carrier is a polyoxyalkyl

pharmaceutically acceptable alcohols, polyols, (poly) alkoxy derivatives, fatty

acid alkyl esters, polyalkylene glycols; and dimethyl sulphoxide, and valve
means arranged for delivering aerosol doses of said pharmaceutical
10 composition to the exterior of the container, wherein at least a portion of the

device is formed from a polyester.

2. A device as claimed in claim 1, wherein the carrier, is a C;-C, lower

. alkyl alcohol.or a lanolin alcohol and is preferably ethanol or isopropyl

15 alcohol.
3. . A device as claimed in claim 2, wherein the carrier is ethanol.
4. A device as claimed in claim 1, wherein the carrier is propylene glycol

20 orglycerol.
5. - A device as claimed in claim 1, wherein the carrier is a polyalkoxy

alcohol and is preferably 2-(2-ethoxy ethoxy)ethanol (Transcutol).

g

?H

'S SHEET WAS BEEW
REPLACED
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ether or ester, and is preferably a pol yoxyethyl ene ether or ester.
7. A device as clainmed in claim®6, wherein the carrier is a .5 _
pol yoxyet hyl ene al kyl ether, a pol yoxyethylene caster oil derivative, a
pol yoxyet vl orbitan fatty acid ester or a pol yoxyet hy@aneg te.
8. A d‘g i @?‘gg claimed in ctaim1, wherein the carri er)ﬁ% S et% g%o?eate,
| sopropyl nyristate or isopiopyl pal npate. 10 9. A devi ce as:
claimed in claiml1, wherein the carrier is polyethylene | ycol .
10. A deéi ce @Asdedicd sedaiined anylaih 1,'mhqrei®ctéx§iqagierliaiarpplwven§iﬁ the 15.
conposition conprises up to 50% ww, preferably up to 25% w w carrier.
11. - A deyihee oR%stet,dindesd pkéfeﬁB% Qﬁolﬂbﬁg%?féﬂdleﬁlﬁhrcd_radsf&. wherein the
_.conposition conprises between 50 and "99% w w a

12

and 95% w w HFC-134a or - HFG-227. 20 A device -as clained in any

of the preceding clainms, wherein the conposi tion conprises a
plurality of carri.er.s. . . 13. A gdevice as clainmed in any of the
precedi ng 21 ai m# deyies & dlaimed in Cf,alm 6, Wﬂ?ﬁe%ﬁ‘f risa

PCT/ GB97/ 03360 - 21 -

conposi 5i opolyeryerhylansralicy]sekeram polyganredhydenet casten il derivative, a

polyoxyethylene sorbitan fatty acid ester or a polyoxyethylene stearate.

8. - A device as claimed in claim 1, wherein the carrier is ethyl oleate,
isopropyl myristate or isopropyl palmitate.

10 |
9. A device as claimed in claim 1, Whereiﬁ the carrier is polyethylene

glycol.

10, A device as claimed in any of the preceding claims wherein the

15 composition comprises up to 50% w/w, preferably up to 25% w/w carrier.

11, A device as claimed in any of the preceding claims wherein the
composition comprises between 50 and 99% w/w and, preferably, between 75
and 95% w/w HFC-134a or HFC-227..

| 20 | ’ |
12 A'device as dairf;ed in any of the preceding claims, wherein the

composition comprises a plurality of carriers:

13. A device as claimed in any of the preceding claims, wherein the

* . C L M H *

nd, preferably, between 75 =



14. A device as claimed in claim13, wherein the organic surfactant is

ol eyl al cohol, sorbitan trioleate, sorbitan nono-ol eate, sorbitan
nonol aurate, . 5 polyoxyethylene (20) sorbitan nonol aurate, pol yoxyethyl ene
(20) sorb“kﬁﬁ 4420 "oOnNo-oleate, natural lecithin, ol eyl pobgwmGHYMNe3d6ENE (2)
et her, stearyF pol yoxyet hyl ene (2) ether, Iauryl pol yoxyet hyl ene (4)
et her, bl ock copol yners of oxyetR¥yFene and oxypropyl ene, oleic acid,
synthetlc | eci thin, diethylene gl ycol _diol eate, tetrahydrofurfuryl

ol eat e, etmpwrem éurthgrques @ rargarde é“rfaci%?t gl yceryl nono-ol eate,

gl yceryl nonostearate, glyceryl nonoricinoleate, cetyl alcohol
~stearyl alcohol, cetyl pyridiniumchloride, olive oil, glyceryl—

.monol aurate, corn oil, cotton seed oil or sunflower seed oil. o 15

A device a‘§4 cl aA”Eéiuée'“asQlﬁhﬁHlﬁmld&HﬁIﬁlvﬁhérﬁﬁ the drpsdiasirfacamd ©yleyd! cohol .
15 . A device as clainmed in any of the preceding clainms, wherein

L?Fu—m cin o gﬁm??f‘“‘tﬁ%y a%p%%%ﬁ% Bhopfs *fz?f’*’bm*‘?s gy opar 0y
Celected | Polpayeshylene (26) sorbigapy mororr P B BTNt 1) spebicampl 'es

becl onmet hasone, bet anet hasone, dexanet hasone, fl uti casone,
hydrocorti gome-oleate, natural lecithiny cdeyd rpadpoxyrheplera(2) thers steamyti nol one
f | unet hascone, and predni sol one; WD 98/ 24420

PCT/ GB97/ OEBQQX}rethylene (2) ether, lauryl polyoxyethylene (4) ether, bleckR2opolymers
(2) antibiotic and antibacterial agents such as, for exanple,
' of oxyethylene and oxypropylene, oleic acid, synthetic lecithin, diethylene
glycol dioleate, tetrahydrofurfuryl oleate, ethyl oleate; isopropyl myristate,
10 glycefyl mono-oleate, glyceryl monostearate, glyceryl monoricinoleate, cetyl

alcohol, stearyl alcohol, cetyl pyridinium chloride, olive oil, glyceryl

monolaurate, corn oil, cotton seed oil or sunflower seed oil.

15. A device as claimed in claim 13, wherein the surfactant is oleyl alcohol.
15

16. A device as claimed in any of the preceding claims, wherein the

pharmaceutically active agent is insoluble, or only sparingly soluble in

liquified HE_C-_134a or HFC-227.

20 17. A device as clg.imed in claim 1, wherein the pharmaceutically active
agent is selected from:—
(1)  steroid drugs such as, for example, beclomethasone,
betamethasone, dexamethasone, fluticasone, hydrocortisone,

budesonide, flunisolide, triamcinolone flumethasone, and prednisolone;
-

A O



neonyci n, mupirocin and chor hexi di ne; (3) - systemcally

active drugs such as, for exanple, isosorbide ... .. dinitrate,

i sosor bi de nononitrate, aponorphine and nicotine; 5 (4)

anti hi st amw][g? as, for exanple, azelastine, _

chl or pheni ra %%ﬂ&gst em zol e and terfenadine; : F%”GB”’%““

anti-inflammatory agents such as, for _ewanple, piroxicam

nedocroni |, cronoglycate, fasafungine and iodoxan de, : (6)
anticholinergiec q@ent snsibidhcamd irﬂfbaeaéﬁabig@msl mhta& Ofairtasrhmi;!k

brom de and oxitropri um brom de (7) ~anti-enetics such as,
for exanple; donpRphge ‘5‘% chlorhexxdm' ---=-Gi-ARar-HZi-ne - :
met ocl opr am de, cycI I 2| ne | nen r| nate an ) prorret ha2| ne;

(8) - hornonal dr gs . for e vas reSS|

desnopr essi n: B Weilnd act%er gﬂ%&ﬂ? 38 ex ﬁ’ ’585°§§1d8ut amol ,
fenoterol and sal peterol,; . (10) syppathom netic drugs, such as
tramazol i ne and dinitrate, “°s°rb1§<%/F¥9H€P&%F,| jpemorpiune and mCcoting1)  Anti - f ungal
drugs such as m conazole; 20 §12) Local anaesthetics such as
"benzocai rfe "and | |@)nocannh;stmmies such as, for exan@lés)azelpémxe;raceut ically.

accept abl e salts of any of the foregoing. A device as claimed

in claiml7, wherchldiphérasineystasioble dn‘élterfenadxb@d orret hasone di propi onat e.
WD 98/ 24420
PCT/ GB97/ 03360 19. A

devi ce as cl ai meé )i n caflgi-%ﬂir?mv%rgraée mstsﬁ S‘?écf oRe % Hg&xcam,
| nedocromil, cromoglycate, fasafungine and iodoxamide;
(6)  anticholinergic agents such as, for example, ipratropium
10 bromide and oxitroprium bromide;
(7}  anti-emetics such as, for example, domperidone, hyoscine,
cinnarizine metoclopramide, cyclizine, dimenhydrinate and
- promethazine; |
(8)  hormonal drugs such as, for example, vasopressin or | _
15 desmopressin;
€] bronchodilgtors,-such as salbutamol, fenoterol and salmeterol;
.(10) sympathomimetic drugs, such_as tramazoline and
xylometazoline;
~ (11) " Anti-fungal drugs such as miconazole; |
20 12) Local auaesthetics such as benzocame and hgnocame, and

(13) -+ phatmaceutically acceptable salts'of any of the foregoing.

“18. A device as claimed in claim 17, wherein the active agent is

beclomethasone dipropionate.
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di propionate is in an anhydrous, hydrated, or solvated state, preferably,

I n-an .anhydrous state. - 5-.20.- - ‘A-device as clained in any of the
pr ecedi ng cl ai s, vvherel n the conposition conprises HFC-134a as a
propel | a A device as clainmed in any of th clalms
subst ant ir&?lg@’z?‘?ee of - weak organic or strong morgan%:digm%sg&

22. A device as claimed in claimi1623wherein the solubility of the active
agent in liquified HFC 134a or HFC-227 is from 3-0.001% w v, preferably
from 1-0. OB% W A.device 1S cladBed in Alaite\i7¢ evhasein lthe bedometlmync)f t he preceding

clains, wherein the valve - .peans includes at |east one conponent
formed-fr afipAoROn#€ 34 Bl an anhydrous,zrf‘ydrate&\ Se¥01eRed Statd, Profeeably, ial 41 M 23,
WwWherein.two relatively noveab preferabl y mJt ually s i dabl e, valve
conponent s r froma poI yest er. 20 25. A device as cl ai rred
inclaim Q’g’y%‘rvé‘gr%?tg sai d conponent is a netering ‘chanber .

26. A device as clainmed in claim23, wherein said conponent is a valve
WD 98/ 24420 :

PCT/ G897/ 03360 - .24 - core.

5 -20. A device as claimed in any of the preceding claims, wherein the

composition compnses HFC-134a as a propellan‘_c.

21. A device as claimed in any of the preceding claims substantially free of
weak organic or strong inorganic acid.

10 |
22. A device as claimed in claim 16, wherein the solubility of the active
agent in liquified HFC-134a or HFC-227 is from 3-0.001% w/v, preferably
from 1-0.01% w/v. |

15 23. A device as claimed in any of the preceding claims, wherein the valve

" means includes at least one component formed from a polyester.

24, A device as claimed in claim 23, wherein two relatively moveable,

preferably mutually slidable, valve components are formed from a polyester.

20 - '
7257 A device as claifited it €laim 23, wherein said component is a metering
* chamber. -
26. A device as claimed in claim 23, wherein said component is a valve

AR R



27. A device as claimed in any of the preceding clains, wherein the

container includes a canister body conprising a polyester. 5 28. A
device as clainmed in claim?27, wherein the canister body is forned
frommetal lined with the polyester 29. ‘A devic in
any of thWOB28&%i ng clains, wherein said 10 portion is ?@n%ﬁ%ﬁap or
- l'i ning. 30. A devi ce as cl ai _rr%ﬂ,i n any of the preceding clains,
wherein the pol yester is a polyal kyl ene benzene di car boxyl at e. 15 =
31. A devdgze as clainmed in claim30, wherein the polyester is a
pol.yal kyl.ene terephthal at e. 32. A device as clainmed in claim 31,
wherein-the pol yester-is a - pol ybutyl ene terephthalate. 20 33.

A device as clained in any of the preceding clains, vvherei n the

‘conposi tion_ furt he co% ses,a fI av?tgl ng ceémg cf)r ef er nHlepper ‘mnt oil

Ph = evice agtgfcé ey of the pre aims, w. ere
PCT/ GB97/ 03360 : -25 - . 34.. A
devi ce as cdomitamper mduﬂt:y ao:famsth:e bpdg@emprgmg apolyestaherei n t he '
phar maceuti cal composition includes a solution of the pharmaceutically
active .5... . . -

28. A device as claimed in claim 27, wherein the canister body is formed

from metal lined with the polyester.

29. A device as claimed in any of the preceding claims, wherein said

10 portion is a canister cap or lining.

.30. A device as claimed in any of the preceding claims, wherein the

polyester is a polyalkylene benzene dicarboxylate.

15 31. A device as claimed in claim 30, wherein the polyester isa

polyalkylene terephthalate.

32. A device as claimed in claim 31, wherein the polyester is a
polybutylene terephthalate.

2 - 7
33. A device as claimed in any of the preceding claims, wherein the
composition further comprises a flavouring oil, preferably peppermint oil Ph
Eur. -
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agent in I|qU|f|ed‘|4T:‘C371—34a or HFC-227 with the carrier as a co-solvent.
5 35. A devi ce as*hﬁhlaebtrmslBeech lecedn 34 wherein the co-sol vent sol ubilises
bstantially all

the . phar maceut i Bmll r gent 36. A deV| ce as clai ned
in claim34 cl aim

phar rraceutw(ﬁgﬁ’?"i’z acti gent present in the phar maceut | cal /c??r?fgsi ti-on
is dissolved in the propellant and co-gol vent. A devi ce as
claimed in any of clainms 1-35, wherein a proportion of the

phar maceut izgal | ya @elic¥ §s aRehid R &5¢6t thé‘pfeb&hﬂ %Iaﬂﬁ?eéﬁhér@ﬁ{ tfeonmposi tion is
di-ssolved .in the propellant and co-sol venht, h the renai nder being in 15
‘suspensi on A devi ce. a 36..._wherei-n-

t he corrpos|3}\a’c')rf‘lrma'“uc'ﬁ %) SRUS ﬂﬁ%dcfﬁﬁégﬁg@& %fra;}er}%ér%saon aged’ ucaﬁo)b |a8frl|"é? e and

et hanol

REPL ACENEI\I'FgSP?EE'Ihqmﬁed HFC-134a or HFC-227, with the carrier as a co-solvent.

5 35. A device as claimed in claim 34 wherein the co-solvent solubilises the

pharmaceutically active agent.

36. A device as claimed in claim 34 or claim 35, wherein substantially all
of the pharmaceutically active agent present in the pharmaceutical

10 composition is dissolved in the propellant and co-solvent.

37. A device as claimed in any of claims 1-35, wherein a proportion of the
pharmaceutically active agent present in the pharmaceutical composition is
dissolved in the propellant and co-solvent, with the remainder being in

15  suspension:

38. A device as claimed in any of claims 1-36, wherein the composition

comprises HFC-134a, beclamethasone dipropionate and ethanol.

20 39. ‘Useofa polyester in contact with a composition as defined in any of

 claims 1-23.

40.- - A use as claimed in claim 38, wherein the polyester is as defined in

any one of clalms 3032,
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