;; e3eLdx6Tfvvl 31 J UL 2002 The invention provides a valve for an aerosol
container suitable for use in dispensing a quantity of the contents thereof
.and which may be used in the treatnenj of asthma and other ailnents. In
particular, the invention provides a valve for a netered doseéignjwm
suitable for use in dispensing netered doses of nedi canents. ntainers for
aerosol fornulations commonly conprise a vial body (can) coupled to a

val ve. The val ve conpri ‘ a_Va : ough.which the fmmmwmmmlmmrre
e 0

di spensed. Generally th SINER
aka

oy e s 7al ve seal
al l ow reci procal novenent of the valve stem which prevents | ﬂge K
propellant fromthe container. Metered dose inhalers conprise a ¥'ve which
is designed to deliver a netered amount of an aerosol fornulation to the
reci pi Thé upehtiGic prétidedna valve fod afitiepddoh Fonnainee sgitdbds dbrl MseC GiMdisp&Ringa
nmetering chanber which is of a set volume which ains to adm nister per

act uat b iAo ARE Uitk ﬁ@&%ﬁ%&&ﬂ% Gsed ! tfx@Eljﬁgtlﬂ/eﬁ{ XP§ﬂﬁe19él all§ %qup the

i nventron e aval rom manuf acturers wel own int er os

i ndustry, for_exanple, .froom Valois,, France (eg. DF1Q,, DF30, DFGO% espak
ol o Uit dos R e BRBOR DERAlss » VARS:P] d-apeteseiidst Mbeleh sutable for o
United Kingdom (eg. Spraymiser~). The netering valves are used in

associ egeiAdi gougiered dosds|of medisamemb.e cani sters such as al um ni um
canisters, suitable for delivering pharmaceutical aerosol formulations.
Aerosol formul ations which are generally used conprise a suspension of a
nmedi canent, one or 2 nore liquid propellants, optionally with a

CO-pr OQ%thﬁ%’fo?{%o&?fdrﬁiﬁﬂﬁbﬁs @dlnﬁgﬁly\ggﬁglroiﬁ’&ﬁaglfo@ (e5H)\Colple@to & valve,

surfactant, though the i1nvention nay I cabl e”t'o t'he di spensing of any
aer os formul ati on. The aerospl for iQn is under pressure {n the
can <t Dhe ViIYe pdtupiiies 4 Bl erh Abroue) puh o eSS G, RspERed.C el
nmet ered dose inhalers, suffer inpaired performance due to the deposition of
drug péevrlve @elydgs o rubbenyalee seahiptsnded to allam resipracel oyement of thetvabverstem
chanber. This |eads to a high occurrence of inconsistency in the doses of
drug bwhich padentsiledkage df piopeliany droandse @atdine Ul Metdeyedadost dnialeds comprieasi ng
nunber s of

valve which is designed to deliver a metered amount of an aerosol formulation to the recipient

per actuation. Such a metering valve generally comprises a metering chamber which is of a set

volume which aims to administer per actuation an accurate, predetermined dose.

Suitable valves for use in the invention are available from manufacturers well known in the
aerosol industry, for example, from Valois, France (eg. DF10, DF30, DF60), Bespak plc,
United Kingdom (eg. BK300, BK356, BK357) and 3M-Neotechnic Limited, United Kingdom
(eg. Spraymiser™). The metering valves are used in association with commercially available
canisters such as aluminium canisters, suitable for delivering pharmaceutical aerosol

formulations.

Aerosol formulations which are generally used comprise a suspension of a medicament, one or
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actuations. The problem of drug deposition in conventional aerosols is
particul arly exacerbated when excipient-free aerosol fornul ations are used
based on the hydrofluoro al kane (HF4) propellants 134a and Z27. It has
further been found that drug deposifion increases with storage of the
aerosol, ..particularly when. the aerosol Js stored at, high.tenperature and/ or
hi gh nFﬂEﬁi"B\“{i)P.mm%m?’nWP nw&’ M%%’gpﬂi%ﬁ‘e opg?naim a&%%’é’ﬁ'l“ ﬁuﬁﬁ\%?ch t here
is significantly reduced drug deposition conpared with conventionally

avai lselvens efap \susfagipet, thonghytie isvension guay be, applicabls| to thendisnensing ofranyer osol
formulation for inhalation. In particular, the invention provides a

nmet eaéesogol\faimmdativamy The acrosal fermulation iswdaler pressundincthe timister. i s si gni ficantly
reduced drug deposition. Accordingly the invention relates to a valve for
an aerosol container for dispensing a suspension or solution of a substance
in a liquid propellant contained therein, wherein the valve conprises a

val v ody defd ni.n chanmber .. a transfel. passa t hr pugh i ch uantity
of sitbg?sa)r‘fﬁ? tf?)u“(gegﬁ?scﬁgﬁ 1§ndl, perpse ?ﬂ»’{}?#?r?}’e “@?{FQN‘%’&? 'P%/{f?fs’t ﬁ'gfeghanber,
and di spensin 3 31 J UL 2002 neans, which allows the substance to be

di spénpaigd et Hue dp athp edepesitipn jof edrug parficlgs i the slysorgmpenentrhe

i nvention further provides an aerosol contai ner which conprises a valve
accopattioglatlp irt the meverny ¢hambernnThia heads ba b dtighoocoderenaecof ipcakisteaty in the et er ed
dose inhal er, which conprises the aerosol container. The invention further

Pr OViHd&S of R fiiE Rmikifdra WicHBd8meepafibila®adule SveriiBédsing nadeRi®r for use

in a netered-dose i nhaler by the use of a fluorinated polyner according to

t he invention.The i.pventi f . Pr.ovj I r.a r0sol

cont Q&H%oné‘s ciléhs?c if%béedﬁ‘ h(}ett g?‘f%b%oebggtﬁonno vﬁg [ %‘ﬂﬁ?’%gbnéﬁ r#gocséﬁo%s ? ﬁ%ﬁgﬁg er, for
exanpl e, the netering chanber, in contact wwth the substance to_be

di speraserbated when excipientniree pergsel; formulations: ate; used; based, omnther hydsefiuago
coatings, plastics materials conprising fluorinated materials etc. The

f | uonkkaet AFAP arapelants 134efand 227y ¥ hdsafmther bedni fomnd fthat drugnydpesitian CF4

pl asma coating. Preferably the fluorinated plasm coating CF4 is applied to
the pRiQLdsNGithhohee Of tie aerosol, particularly when the aerosol is stored at high

temperature and/or high humidity.

The invention provides a valve for an aerosol in which there is significantly reduced drug
deposition compared with conventionally available valves when the valve is used in aerosols
comprising an aerosol formulation for inhalation. In particular, the invention provides a
metering valve having a metering chamber in which there is significantly reduced drug

deposition.

Accordingly the invention relates to a valve for an aerosol container for dispensing a
suspension or solution of a substance in a liquid propellant contained therein, wherein the
valve comprises a valve body defining a chamber, a transfer passage through which a quantity

of substance to be dispensed can pass from the container into the chamber, and dispensing



-metering val ve which may be nade from any conventionally used plastics

mat eri al such as Acetal, polyester, etc. The plasma coating nay consist of
- a fluorinated polyner |aid down on tRe surface of the valve cgnp QZ,
preferably the chanber by polyrreri sation or direct m)di ficatiron of The
mat erial surf.gce ter ha dr S 4 terlal W th .

f1 uor "™ %a‘ fﬂ @“ té’sé W& flt‘%@%}%rﬁb ‘ﬂ' COMPIISEH A at
anbi ent terrperature The conponents to be coated are pI aced inside a
chambdoripatedipel¥mes, acuat ed. The fluorine 4 ronomer or fluorine source is
introduced into the chanber at a controlled rate. The plasma is ignited
within the chanber and maintained for a given tine at a chosen power
setting. At the end of the treatnent the plasnma is extinguished, the

chartb e hveffel b bfiRidds G eioSol RaidiiRY Ohick| ouigReDp VUIVE hbALHE By BiePCESS.

a thin layer of plasm po ymer will be bonded to the surface of "t

Cra B 30 oA kBT« st Rl W B

convent i onal I used fluorinated pol yrrer/copol ymer or m xtures ther eof or
ni xt uRerosel qonémruon nated polymer in conbination with non-fluorinated

pol ynmers conventionally used in the manufacture of val ves, such as acetal,
pol yester (PBT) as well as polyner blends with, for exarrpl e, stainless
steel (eg. PBT/stainless steel blend (PDX W96082)), etc. Exanples of

sui t aliyg plenfbn RAHRE pRRKIETE hethbl |l ofI8duRpY drﬁ% RpOUPRL I WebtR o (dRITaBer
et hyl enet et rafl uoroetphyl ene (ETFE) pol yvi nyl'di enef | uori de (P%/

bl yohtiobd: P A1 ARERAC AR B E s ford i P?ﬁ?;/fneen@s%‘gslyﬁewethmp)

etc. Suitable copolyners include copolymers of tetrafluoroethylene (TFE)
with PIVEIUOMEE with hexaf | uor opropyl ene (1-i FP) (avail abl e as FEP 6107 and
FEP 100 from DYNEON), VDF with I-I1FP (comrercially available as Viton A),
TFE with perfluoro(propyl vinyl ether) (avail able as PFA 6515N from
DYNEON), a blend of TFE, hexafl uoropropyl ene and vinylidene fluoride

(avai TabligeaAoA BlrtHedlp kohides aTUaAYe 2104 4drodn] [D¥MNEERY as ﬁE@n’béd h&*&ﬁlubdvebﬁ not ed,

however, that any conventl onal l'y avail abl e pol ymer, copol ymer m xture

t here S pIy [ h. c ed to make
t he vgt‘fhm\ﬂﬂ(n{i‘h8 use {F\a]genCh?n be g‘rér gg%: i érillg IF& {ng%gh%gggﬁ I o‘Fald?l\E\n VH% gle
sui t agﬁbestanlgé ‘%”%' edispenselzin i>s< tclcj);t%ﬁ w1th a fluorinated material including fluorine coatings,

plastics materials comprising fluorinated materials etc.

The fluorinated coating is preferably a plasma coating, for example, a CF4 plasma coating.

Preferably the fluorinated plasma coating CF4 is applied to the metering chamber of a
metering valve which may be made from any conventionally used plastics material such as
Acetal, polyester, etc. The plasma coating may consist of a fluorinated polymer laid down on
the surface of the valve component, preferably the chamber, by polymerisation or direct
modification of the material surface by interchange of hydrogen ions in the material with
fluorine ions. The coating process typically takes place in a vacuum at ambient temperature.

The components to be coated are placed inside a chamber which is evacuated. The fluorine



31 JU 2002 5 polymers and/ or copol yners conprise, for exanple, up to 80%
by weight fluorinated polyner, optionally up to 40% by wei ght fluorinated
pol ymer, optionally up to 20% by wei ght fluorinated polymer or optionally
up to 5% by weight of fluorinated polyner. Preferably, fluorinated polyners
sel ected from PTFE, PVF .and PCTFE ar seqd as m xtures with non fluorinated
pol yraenemer o flugripajourcy is mtroduged ipforthe F‘%qmqaeg a‘rmamlhims-zéhemmﬁ) whi ch
is a 5% PTFE/ Acetal bl end, HOSTAFORM C9021TF which is a 20% PTFE/ Acet al

bl endgniedRFRBheldthambier andomaintame fer, a giNen tine 3@ choRTPBWeBTttng.i Avthe bl ends
(for exanple, LNP W.4540). The fluorinated polyners and m xtures thereof

used end éfhehel R¥RMetOtheC plasiS i RMiAIRGhed, EHRY cltabeée Tushétn land Bhé rodulcty
exanpl e, by injection noulding, plastic nmoulding etc. According to a

Compyapref o B beerbl Bro R il el 0FOUE BobBePulTEA R VAN 1y
ChanPBHBCE e TR BRGTeTb B ISEHE FEATHER TR IS SHEReS 2 a0 ol ot o

fromthe netering chanber and the netering chanmber is in comrunication with
t he coatedi ner via the transfer passage, and in the second position the

di spensi ng passage is in comunication with the netering chanber and the
transfer passage is isolated fromthe nmetering chanber. Medi canments which
may be adm nistered in the aerosol formulations, suitably suspended in a

| AUePURBSIHAN poti! Ul 0V sdiche i5E! by | onbeHIRhAL) Aol DAEGRMT o MY

I
be present in a i's substanti al conp insolubl'e 1 n the

| ect ed | | ant t Th .0sol | ation, jf desired,
o PP BB R G O RS ereR PR o te OBt pABFE AL Epronly act i ve

ingredients in a conventional propellant systemare known for the treatnent
of r edhi nen-Bugrimditeso palymerss cartventionally hised mABhe opnufacwrereflivebvesnsush sy t hus
be selected from for exanple, anal gesics, e.g. codeine, d~hydronorphine,
er gotapdthln olyesiet PBT) as walr pdipolymed blnda | witli, efon leRbmples stathlds stdel i(bg.azem

antiallergics, e.g. cronolyn, cronoglycate or nedocroml; antibiotics, e.g.
cephpa5aahlelSstedl Biind! (PDX'WOSE0BEN! STV & Bmpid! AR BRSritited FOIAEXC! | NES;
include polytetrafluoroethylene (PTFE), ethylenetetrafluoroethylene (ETFE),
polyvinyldienefluoride (PVDF), perfluoroalkoxyalkane (PFA), polyvinylfluoride (PVF),
polychlorotrifluoroethylene (PCTFE), fluorinated ethylenepropylene (FEP) etc.  Suitable
copolymers include copolymers of tetrafluoroethylene (TFE) with PFA, TFE with
hexafluoropropylene (HFP) (available as FEP 6107 and FEP 100 from DYNEON), VDF with
HFP (commercially available as Viton A), TFE with perfluoro(propyl vinyl ether) (available as
PFA 6515N from DYNEON), a blend of TFE, hexafluoropropylene and vinylidene ﬂuo;'ide

(available commercially as THV 200G from DYNEON), etc.

It should be noted, however, that any conventionally available polymer, copolymer or mixture
thereof which comprises a fluorinated polymer and which can be used to make the valve for

use in an inhaler according to the invention will be suitable. = Examples of mixtures of



.ant~i stam nes, e.g. nethapyrilene; anti-inflanmatories, e.qg.

becl onet hasone, flunisolide, fluticasone, tipredane, budesoni de? T JUL 2007
. triantinol one acetonide; antitussivesy; e.g. noscapine; bronchodil ators,
e.g. ephedrine, epinephrine, fenoter o% , fornoterol, isoprenaline,

i soproterenol, . netaptoternol, .phgnyl ephrine, | pt nol,am ne,

b ¥ but RIS AAAEE Ui RT Fimirid; for xRl i 006 pbishb Aucntedprte. or
(-~4-am no-3,4-dichloro-a-[[[6-[2-(2 .

pyri di optionaliyhoryfohdQ%a brriveightnBuonalade polymeneoptionally wpi to &0% Dy weight

am | oride; antichloinergics e.g. ipratropiumbrom de; hornones, e.g.

cor t i sfeeinatey] obyaaert drseptionelly pp a6 8% dyoweightaof! fibriiabsdcpblymen Préferablyand
peptides, e.g. glucagon or insulin. It will be clear to a person skilled in

the arﬁuo&i@ggeg _pw;}gaegf ggﬁtw%%t PTFE"BVIESH PR Sreidel afggngg,g?st ivitn tolog. form

of salts met or ‘am ne salts or as acl Ion'salts) or

as esters, (e.g..lower alkyl esters), .or as.sol t

oot § i Honiied Tl y Fah AVBRDIE achipe yaprial e HSTARORM KRB Hachin i i se
the solubility of the nedicanment in the propellant. Preferably the

medi cawlkich iS 8 59ePdEESNCetsl hi‘mdbl}m%mkbtféfﬁm%@iﬂhi isj n 20%nPEFBAcetat er oi ds
of use in-the treatnent of asthma by inhal ation therapy, including

sal butti¢nd, KEFRJPBASblehids $fok phahple, ISNPNAML040), (PTEE/PBI/dilitdne blends (for

hydr oxynapht hoat e known as sahneterol xinafoate), becl onethasone

di propi e ate theteo~ ~uticasone propionate or (-}-4-amno-3,5
di chl gé}ng_ﬁgge[{, 6-\?]2“-2(5?3?H di nyl ) et hoxy] hexyl ] am no) net hyl ] benzenenet hanol

and m xtures thereof. 31 J Ul 2002 7 The particle size of the

particul at e nedi canent should be such as to permt inhalation of
substantially all of the medicanment into the |ungs upon adm nistration of

t he aeFhgsiiormatednodimess and thivtires théraef whediin s pvemtidneean hehmoulded i emons,
preferably in the range 1 to 10 microns, e.g. 1 to 5 mcrons. The particle
si ze QfonVéigionEhmALE fir eximblecbyrijbctianmotldingg plakity myaltingtebe exci pi ent may be
reduced by conventional neans, for exanple by mlling, mcronisation,
spray-drying or controlled recrystallization. The final aerosol formulation
desirably contains 0.0005-10% w w, preferably 0.0005-5%w w, especially

0.01-1, 0% w w, of nedicanment relati to the total i ght of the
f or mul AP ‘#/.lg éﬂaﬁpﬂrgfgr%? e&%’o&%ﬁn%p?fcl)gjeel Y et\‘f@\%agsr 3 DIESBEYANG i ons
i nclude CC13F (propellant 11 ) in adm xture with CCl~F~ (propellant 12)
CF~C1.compasing grpgfering ghamber, a Hansierqassage shrough which 2 aeangisppesubsignes ot s
believed to be associated with such propellants, the valve for an

be dispensed can pass from the container into the metering chamber, wherein in the first

position the dispensing passage is isolated from the metering chamber and the metering
chamber is in communication with the container via the transfer passage, and in the second
position the dispensing passage is in communication with the metering chamber and the

transfer passage is isolated from the metering chamber.

Medicaments which may be administered in the aerosol formulations, suitably suspended in a
liquid propellant, include any drugs useful in inhalation therapy which may be present in a form
which is substantially completely insoluble in the selected propellant system. The aerosol

formulation, if desired, may comprise one or more active ingredients. Aerosols comprising



aerosol container of the invention is nore suitably used with aerosol
formul ati ons which conprise so called "ozone-friendly" propellants.
Preferably, the propellants are sel erét ed from hydrogen-cont ai ni ng
chl or of | uorocar bons and fl uorocar bo and a nunber of medicinal aerosol
formul ati ons ,usi ng suchg‘%nypell systens have %{;en di scl osed in, for
exanpge, agtive jngrodients myg t|Sysyem apgdmpwn £ox the yreatmentiob
W92/ 00061, W92/ 00062 and 092/ 00107. Sui t abl e propel |l ants include, for
ex arrp‘emiramry -disondéro gwh-as aisthaiani Wppuodpiriateomedicaneants man ﬂmdﬂse@teﬁl—ﬁ@if,
CClF~CHC1F, CF3CHCl1lF, CHFZCClF2, CHC1FCHFz, CF3CH2d and CClFZCH3; d ~
hydr qgeR b 2l c§|é' r@&&hﬁoﬂﬂl Qkinhorpiin Q‘Fr % % and
3CF3 and CF3CF~CF3. W

8 CF3CHFCF3 and per Iuorocar bons such as ere

T bR AR o a8 0L, BB R kAR AR S

m xture preferably bi nary m x u with othe fluqrocarbons or

hy dr CGEPOHESt en PeRialonpesmst MeBicHimsy HHF&‘OPdFme pramyfigs) pr. tetraqyplinesy g
CF3CH3. A single fluorocarbon or hydrogen-containi ng chl orofl uorocarbon may
be ermptibigtachines, tetge methapyrilens; . anfanflanmbtories, pigef actombtimsons; ofkatisodide,s ar e
hydr ogen- cont ai ni ng fl uorocarbons, especially 1,1,1, 2-tetraffuoroethane

( CF3@idritasohd) ﬁ?ﬁhhﬁ"tbﬁ@ﬁﬁldeaﬁﬁaﬂacﬂmlbng atetonitlel) GRtiRissiVEY, Oc.§- ROQRBFHS;
( CF3CHFCF3) (pr opel ant 227) or a mxture ther eof. The propel | an s ar e

pr ef S

Cor vaRPRSANES, B pHEGRR GG fhe. RAFIALE Rrknol, AORUNERE saiflell
examReTPEROl hRRETEBORS] EMERYINOPEINATAS ccPi %ofLer%Ké:La ¢ “Bitereb.
medi canment. However, the invention aI so applies to fornul ati ons which

i ncl ueﬂbutany»l,con\selmaemlal | yterbwtalinexci mrent <;)-4-ammoe3; 4-dichidre-at-fid-§2-€2-c. The
formul ati ons may be prepared by any conventionally known process, for

ex a”@'yﬂdm?b}etﬂé x§BAminbhéiByl[RAlicaamBrRindl t h@usgbect eq, %r OPGklidAlle; N an

appropriate confainer, e.g. wth the aid of sonication. ni msing and

or o Sl BUEL 409 68, HorSBE MDD 1 BRE, Bl SHIRRC L

f or mul atlons may, be sub_stantl,allaﬂ aste and odour free Iess irritant and
| ess Prespiselonggnd therpenticratems gppeptides g e. glucagon or insulin. It will be clear

to a person skilled in the art that, where appropriate, the medicaments will be used in the form
of salts (e.g. as alkali metal or amine salts or as acid addition salts) or as esters (e.g. lower
alkyl esters) or as solvates (eg hydrates) to optimise the activity and/or stability of the

medicament and/or to minimise the solubility of the medicament in the propellant.

Preferably the medicament is selected from bronchodilators and anti-inflammatory steroids of
use in the treatment of asthma by inhalation therapy, including salbutamol (e.g. as the
sulphate), salmetergl (e.g. as the hydroxynaphthoate known as salmeterol xinafoate),
beclomethasone dipropionate or a selvate thereof, fluticasone propionate or (-)-4-amino-3,5-
dichloro-a-[[[6-[2-(pyridinyl)ethoxy]hexyl]Jamino]methyl] benzenemethanol and mixtures

thereof.



.9 31 JUL Z002 However, such fornul ations are associated wth a higher
degree of drug deposition on the valve conponents. The quorinates Yﬁgﬁﬁm

. according to the invention, particulatly the valve having a fl uor Aa

metering chanber, is preferably used to adm ni ster formul ations

substaptial ly, free of exci.pi.ents i ch has en found to sybs tially

ecucetts Beyttieti of the PitPER, Bedeinion SRFuH sioh hctonBgrtte haRtER of t o

cani sters suitable for delivering pharnaceutical aerosol fornulations.

Cani stebstangializr all |of henpedisementc b dhe dnngsa ypon eadsiinigiration: af dhe gaerdsel vapour

pressure of the propellant used such as a plastic or plastic-coated gl ass

bot t | efoffulpticd RidMily thaus rdekiedblyc bé lesé @iane20Aidrons2 Preéferdblyth the eddige Whict o My
optionally be anodi sed, |acquer- or polyner-coated and/or plastic-coated,

whi ch copiAl ng L&%ﬁ}?ﬂg 1h fﬁéﬁﬁggga%ﬁ‘géﬁé 4 8r {lfé‘%n'dﬁé/ no%/mmk[etcl)lef hose

Convent I onal acturi machi nery we

skilled.in . the art of rmaceuti cal aeraqsol, manuf agt ure e enpl oyed
For 1 Heith b Pseaticn DRV | B JROGEt BY Loy roapl e S5reeHERiL) B (O | on of
filled canisters. Thus, for exanple, in one bul k manufacturing nethod a
met er i igropigatien,jsprayrdryipg @r eentrollgd regrystalligationcan to form an enpty canister.
The nedi canent is added to a charge vessel and |iquified propellant is
pressure filled through the charge vessel into a manufacturing vessel. The
drug suspension is m xed before recirculation to a filling machine and an

al i quOfheXnal NGoshi memlraié;mw &gﬁ@.bédﬂ-%ﬁ%@??fe&ﬂg 0GRS 9op Q2! Ve

into the canister. Typically, 1'n batches prepared phar maceut’| cal’ use,

each fille i ster is eck-wei gh oded with a batch nupber and packed
“hvo #psetyil-To wit diaralatienlBive FRE ol wesh ohE fhRPRgh coni ot er
may be conveniently fitted into a suitable channelling device prior to use
to forma netered dose inhaler for adm nistration of the nedicanent into
the lungs or nasal cavity of a patient. Suitable channelling devices
conpr i Baniplys afaargsbleprapslahtsconthieurtasbl fortiukationd inclddé COLFAprepetignt| 11l e
passage through whi ch nedi canment nmay be delivered fromthe filled

admixture with CCLF> (propellant 12) CF>CL.CF;Cl (propellant 14), however, due to the

ozone-depleting effects believed to be associated with such propellants, the valve for an

aerosol container of the invention is more suitably used with aerosol formulations which

comprise so called "ozone-friendly" propellants.

Preferably, the propellants are selected from hydrogen-containing chlorofluorocarbons and
fluorocarbons and a number of medicinal aerosol formulations using such propellant systems
have been disclosed in, for example, EP 0372777, W091/04011, W091/11173, W091/11495,

W091/14422, W092/00061, W092/00062 and W092/00107.

Suitable propellants include, for example, C,4 hydrogen-containing chlorofluorocarbons such
as CH,CIF, CCIF-.CHCIF, CF;CHCIF, CHF,CCIF,, CHCIFCHF,, CF;CH,Cl and CCIF,CH;;

Ci4+ hydrogen-containing fluorocarbons such as CHF.CHF,, CF;CH.F, CHF,CH; and



canister via the netering valve to the nose or nouth of a patient e.g. a
nmout hpi ece actuator. A spacer nay be placed between the passage and the
nout hpi ece. Metered dose inhalers arge designed to deliver a fixed unit
dosage of nedi canent per actuation & "puff", for exanple in the range of
10 to 5000 m crogram nedi capent per p=. =, AC dj o a fiirther enbodi nent
of t K&CHFEN: prhCiop vorsa#rggnwcle 5%8{“‘1%%5%%@% are al so susceptible to
drug deposition nmay conprise the fluorinated polynmer of the invention

and/ or be coated with the fluorinated material according to the invention,
for exanple, the actuator into which the filled canister conprising the

val vayhéref inblr@ds f 6 the Phiokadartfons bir tydrdpRhicofifainin | chirof@srbca@borshare
actuator, for exanple, the valve actuator, nouthpliece actuator etc. may

conpr i . 0 r _ ] Xtar f or be
coat € gﬁ?ﬁ){e? g{l&e%ﬁ' tlJ) g%‘%&fesdb%ﬁtgea/rbﬁg? %%E@nédn ?éﬁ%‘#’dg not?gq]&ﬂeﬁésﬁ 3’5%%%? fymay be
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preci se dose adm nistered will depend on the age and condition of the

pat i erample GHIEs, tGH:Eb and GBEsGHcul at e nedi canent used and the frequency of
admnistration will ultimately be at the discretion of the attendant

physi ci an. When conbi nati ons of mnedi canents are enpl oyed the dose of each
conmponent of the conbination will in general be that enployed for each
conp 1y, nor e
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significant amounts of surfactant, for example, less than 0.0001% by weight based upon the

weight of the medicament. However, the invention also applies to formulations which include

any conventionally used excipients, such as, surfactants etc.

The formulations may be prepared by any conventionally known process, for example, by
dispersal of the medicament in the selected propellant in an appropriate container, e.g. with the

aid of sonication.

Minimising and preferably avoiding the use of formulation excipients e.g. surfactants,
cosolvents etc. in the aerosol formulations is advantageous since the formulations may be

substantially taste and odour free, less irritant and less toxic than conventional formulations.



. The valve body 1 is forned at its lower part with a netering chanber 4, and
it upper part with a sanpling chanber 5 which also acts as a housing for a

. return spring 6. The netering chanber,is nade at |east in part fr@n?ng:iUl. 2002

fluorinated polymer and/or a fluori na% ed coating according to the

invention. The words ."upper” and., "l ower" are used f t he, cont.ai ner_when it
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| oner end of the container which corresponds to the orientation of the

val ve vabvestommpongents.F Ther fuorinated sialve acserding teethsomyentions paytiswlady theavalu¢ ve

stem7, a part 8 of which extends outside the valve through | ower stem seal

9 and HaeingUhefidorinkted Sretsringaichandbers i§ qireferhbly tusedirtoi adwinisteti frnlations

| ongi tudi nal canal 10 opening at the outer end of the stemand in
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seal été and wi Il engage the periphery of that opening sui~ciently to

provi d&® ¥#¥®al . Upper stemseal 12 is held in position against a step 13

formed in the valve body 1 between the said | ower and upper parts by a

sl eeve 14 which defines the netering chanber 4 between | ower stem seal 9

and upper .stem seal 12. The vahre stem 7 has a passage 15 which, when the

st em iFhei forntiationxomey bt i filled [itkoi ¢anisters Raivdble foradelideringaploimtsuticlt deessobet ween

the netering chanber 4 and sanpling chanber 5, which itself comunicates
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shoul der 17 abuts against |ower stemseal 9 and radial passage 11 opens

bel ow mesgleeans tforrexamyle ansguminium cae widele maygopsionalle be anpdised drequert OF om
canal 10 and suspension inside cannot escape. A ring 18 having a "U' shaped
Cr 0ss pobyalieranaed taed/@dr pRsticicaatédy Whidh cbntandriiocloses] wlitls paakvd aacording to hise val ve
body below orifice 26 so as to forma trough 19 around the val ve body. As
seen iynchligyre 1 the ring is forned as a separate conponent having an inner
annul ar contacting rimof a diameter suitable to provide a friction fit

over the upper part of valve body 1, the ring seating against step 13 bel ow
the orifice 26. However, the ring 18 may alternatively be forned as an
integrally noul ded part of_ valve body 1. To use the device the caontainer is

first Gretionabbylk seagufscaising ecthodsndanephingry welk knpen to those skilled in the

art of pharmaceutical aerosol manufacture may be employed for the preparation of large scale
batches for the commercial production of filled canisters. Thus, for example, in one bulk
manufacturing method a metering valve is crimped onto an aluminium can to form an empty
canister. The medicament is added to a charge vessel and liquified propellant is pressure filled
through the charge vessel into a manufacturing vessel. The drug suspension is mixed before
recirculation to a filling machine and an aliquot of the drug suspension is then filled through
the metering valve into the canister. Typically, in batches prepared for pharmaceutical use,
each filled canister is check-weighed, coded with a batch number and packed into a tray for

storage before release testing.



container. The user then depresses the valve stem 7 against the force of
the spring 6. Wien the valve stemis depressed both ends of the passage 15
conme to lie on the side of upper st?m 13 31 J UL 2002 seal 12 renote
fromthe nmetering chanfer 4. Thus a Bose is metered within the fluorinated
met eri ng chanber. Continued depression of the valve stemw || nove the

r adi aEacg Silled ganister may by Qmemmt@rﬁtwg intp arpyitable chganelling devieayprior tausetoseal 12
seal s agai nst the val ve stem body. Thus, the netered dose can exit through
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causes it to return to the illustrated position under the force of the
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conventional |y avail abl e val ves nade from acetal or pol yester are conpared
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met eri ng..chanber is nade fromfl uorinated ethyl ene polynmer or from
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depositron generated through Use is neasured and " Dosg Thr ough Use"

col l egction regqi re carried. out to anakyze doses admi nistered during the
Iife%@?mf‘ﬁ%ofmlgﬂeéor@ ICEOZrAM MGHGPMEH PEERYLY i n each case was an

exci pient-free propellant formnulation conprising fluticasone propi onate and
134a propellant. Val ve Drug Deposition Method The quantity of drug
deposited in the val ve was neasured. The interior valve conponents include

t he mMuxtcerdimgytochfurther embpdimentsofahe irvehtedn, ather pamts phthe sntader twlichuppe alsoand
| ower stem 14 which are within the netering chanber. For deposition
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manual actuations are taken val ve-down followed by 1

be coated with the fluorinated material according to the invention, for example, the actuator

into which the filled canister comprising the valve is fitted for application by the patient. All or

part of the actuator, for example, the valve actuator, mouthpiece actuator etc. may comprise

the fluorinated polymer/copolymer or mixtures thereof and/or be coated with the fluorinated

material.

Administration of medicament may be indicated for the treatment of mild, moderate or severe
acute or chronic symptoms or for prophylactic treatment. It will be appreciated that the
precise dose administered will depend on the age and condition of the patient, the particular
particulate medicament used and the frequency of administration will ultimately be at the
discretion of the attendant physician. When combinations of medicaments are employed the
dose of each component of the combination will in general be that employed for each

component when used alone. Typically, administration may be one or more times, for



" manual actuation valve-up to evacuate the metering chanber. Deposition

performed on.inhalers at end of use (EQU) has used 120 actuation igﬂ?l %rs.

. Before deposition is performed on thﬁ e inhalers, 1 nanual actuati JUL 2002
val ve-down is taken foll ovved by 1 ma actuation val ve-up to evacuate the

meteri he sa pre ation.for asuri.n he val ve deposition
is thtae"g%’ﬂgaf?b 1158; ’Efﬂ%af‘?ﬁﬁme ?’I’—"rirT“éErt$9“E‘t%€f‘% Cve stemis
washed with acetonltrlle. Then, the inhaler is chilled for five mnutes in

a bath of dry ice and nethanol. The valve is renoved fromthe inhal er and
the valve interior conponents are washed quantitatively with acetonitrile

i Nt 0 Eafhive AbthaBSH, if6r Exdadiple, m?t@hwm 250 V160 .- gTh@o QFQH 230! gt bon Was

made to vol ume and the resul fanf sol ution assayed or fluticasone

Phe adSRiggs T RecalRabl Bngf g T 9 b T AP iR QB2 vat e

|ng e varran or each experi dose
was coIIected asplrs of atu ns at the BOU- and EQU of the inhaler.
Bef or &l 2010 298 snetered dases opR icamepbst fire and 4 manual actuations were
fired to waste val ve- down. Actuatlons 1 and 2 were fired into a dose trap.
The dose trap was washed quantitatively with acetonitrile into a 100nl
volunetric flask containing 50m water. The drug solution was nade to

vol unerangvénfign VAR Wowahd deRkibéd fithas WQ@f&éﬁ'&:e ftd thd GaPANYINE REMAS & DY
HPLC. 15 31 J UL 2002 After BQU coll ections, the inhalers hive another
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wth acetonltrlleln a100 volunetric fl kcontalnln wat er. The
drug delewing kxapmlesatnchisgrvg sp U3 Ahe FUSTIOR R ¢ 0L B el FP‘A% & for
fluticasone propionate by HPLC. Exanple 1 The EQU interior val ve deposition
and dosing profile on valves was investigated with different polyner

nmet eri ng chanbers. Fluticasone Propionate/Propellant HFAl134a | nhal ers, 50
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a ferrule 2 by means of crimping, the ferrule itself being set on the neck of a container (not

shown) with interposition of a gasket 3 in a well-known manner.

The valve body 1 is formed at its lower part with a metering chamber 4, and it upper part with
a sampling chamber 5 which also acts as a housing for a return spring 6. The metering
chamber is made at least in part from a fluorinated polymer and/or a fluorinated coating
according to the invention. The words "upper” and "lower" are used for the container when it
is in a use orientation with the neck of the contamer and valve at the lower end of the
container which corresponds to the orientation of the valve as shown in Figure 1. Inside the
valve body 1 is disposed a valve stem 7, a part 8 of which extends outside the valve through
lower stem seal 9 and ferrule 2. The stem part 8 is formed with an inner axial or longitudinal
canal 10 opening at the outer end of the stem and in communication with a radial passage 11.

The upper portion of stem 7 has a diameter such that it can slide through an opening in an



di fferent polynmer nmetering chanbers and nylon ring). The inhalers were
stored for a mninmumof 2 weeks before analysis of the drug deposited on
val ve. The deposition and dosing data are presented in Tables 1 and 2.
Table |: Drug deposition in neteri ng1 chanber Conposition of Metering
Chanber Amount of drug deposition - ngStandard acetal 0. 26St andard

pol yeuRner gtempeenlil 2 angk will engageshe periphe mnynmexy%@epgy/&q:nm@@eqe&

bl end) 0. 18 16 Table 2: Dosing Data at Actuations 1+2 / 119 + 120 (for a
120 ddippepsteniusesl) 120s Meldsin tpiosition fag st ar stepy 1 Tharmied in\tteuaaiveobodyy H-b@8Béct uat i on
119 + 120SDI ncrease in dose during life of inhaler (N-g)Dose ~gDose

~. 9St gh8 Qaiddowecindl \§peP pfestbld Sledélrd diich Wefifidt the meterin% chamber 4 between
pol yester37. 73. 4%2. 37. 1944. 6CF4 coat ed pol yester41. 0I. 6%19. 67. 5%8. 6FEP

10039, 9 0 = d @l T t he
I nmpr geg%mra% %ﬁﬁ?’h“g‘é?‘@i%& s?nelr%qg'f Eﬁgﬁgﬂ%é@é‘ ggar% aﬁf:lg?aéelge\gﬁgﬁé{}h%égg%t lon in
I ncrease ,0f dose through the life of the inhaler, using inhalers according
to t hEemry @htheoRoPerataiepestonTihowROprovides & epmmumicationhctwesn the meterabsi ng
profile on valves was investigated with PTFE/ acetal polyner netering

c hanbehamber-Kusandc szopimg Pehapiben At evlivho itedlf 2ommivigita@d avitinithe éuterior50f mhesr ogr am
120 actuation were manufactured using the DF60 val ve and DF60 val ve

nodi f éonehinidrivih Srifide BEEomsAtia khe sidel STRh&PAIS body IChanber. The inhalers were
stored for a m ninmum of 2 weeks before analysis. The deposition and dosing

data are presented in Tables 3 and 4. 17 Table 3: EQU Interior Valve Drug
Deposition 31 J Ul 2D02 Val ve typeAnount of fluticasone propionate

d i ted t and Val . 44Val i fiedw thU 325 %TFE/ I
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provided with a shoulder 17 which abuts against lower stem seal 9. In the inoperative position
as shown in Figure 1 shoulder 17 abuts against lower stem seal 9 and radial passage 11 opens
below lower stem seal 9 so that the metering chamber 4 is isolated from canal 10 and

suspension inside cannot escape.

A ring 18 having a "U" shaped cross section extending in a radial direction is disposed around
the valve body below orifice 26 so as to form a trough 19 around the valve body. As seen in
Figure 1 the ring is formed as a separate component having an inner annular contacting rim of
a diameter suitable to provide a friction fit over the upper part of valve body 1, the ring seating
against step 13 below the orifice 26. However, the ring 18 may alternatively be formed as an

integrally moulded part of valve body 1.

To use the device the container is first shaken to homogenise the suspension within the
container. The user then depresses the valve stem 7 against the force of the spring 6. When

the valve stem is depressed both ends of the passage 15 come to lie on the side of upper stem



The val ve according to the invention denonstrates significantly |ower
interior valve deposition than that seen in the standard valve. This is due
.to the 5%TFE/ acetal polyner neteri nchhanber havi ng fluorine at telhﬁJ
surface. Table 4: Dosing Data Begi nning of Use DoseEnd of Use Doé L 2002

(nmcg) I nc se in dose(ncg)duri |ife of inhalerValve. typeMean, SD (% Mean
SO (b AL 17 SFmor 10 Gt tabes 45, Dhus A fferts Sipsrea S tirtuoaingscl o
Several experinments were conducted to investigate the quantity of drug
deposi mering chambes; dpantinperd depsessing| ofthe valve stem withmove theridi passagodl was
used to analyse the quantity of drug deposited on the polyner blocks for

each eppethenmétering-chianibey 4 wiile thé uppes asan eeab 12 Be4ls aginst HrPRINd G8m\Vbddy.
evacuated quickly by piercing the MDI can. The valve was then cut fromthe
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r
was washed quantitativ 18 acetoni ?e Into vol unetric
flask containing 25mL water. The drug sohxtion was made to volune and the
resul tant sol ution assayed for fluticasone propionate by HPLC. Exanple 3
The effect of different polyners on the quantity of drug deposited was

i nvest Rejgasing the malve seany geusehit de eetums tthe dBustiatedspasitioarunden thecforesnofithel ded
finish. The polynmer blocks were cut to an appropriate size to fit an

8- i nipaingré.c dhe phksagpdlSytiien obte® aksin \weowddéshesmplusicstibni bétweddtheC@Biesihgi Ny a
suspensi on of 0.35% w w fluticasone propionate in 12g of propellant

HFAL 348, mbae 41 40 3h b Bng Bl atnbe 8! SAlcdofdingly 3t'th 2459 Miq@i fo lysis
of the d?lug deposi 1t?lgd gc,)VﬁJ:{t he pol ymgr b@%’gis. hﬁ&z@%&g&p@ggehﬁggﬂ?n
Tabl es. 5 d 6. Tabl.e 5. Effe f Pal ynmer Use n ug Deposi tion .Pol yner
e AR LRS o iEr (Rt STHS o Sorplh iFcRtspass, Lo d Weeesinty ths BRERE af or m
C9021TFO. 15( 209TFE/ acet al bl end) THV200Q0. 14( TFE, HFP, vinyli dene
f 1 uor i haybersbobitoo( TFE, HFP, vinyl i dene
fl uori de) PFA6515N0. 05( per f | uor oal koxy) FEP61070. 04(fl uori nat ed
et hyl enepr opyl ene) ETFE ET61250. 04( et hyl enet et r af | uor oet hyl ene) 19 Tabl e
6: Elect of Polyner Used bn Drug Deposition
In the following Examples each aerosol contains a suspension of a medicament in an excipient-
free propellant formulation. In each case aerosols having conventionally available valves made
from acetal or polyester are compared with aerosols having valves according to the invention
in which either the metering chamber is made from fluorinated ethylene polymer or from
polyester which has been plasma coated with CF4. In each case, the drug deposition
generated through use is measured and "Dose Through Use" collection regimes are carried out
to analyze doses administered during the life of the inhaler. The formulation tested in each

case was an excipient-free propellant formulation comprising fluticasone propionate and 134a

propellant.

Valve Drug Deposition Method
The quantity of drug deposited in the valve was measured. The interior valve components

include the metering chamber, upper stem gasket and the parts of the upper and lower stem,



31J UL 2002 Polyner UsedAmobunt of ffuticasone propionate deposited

(nmg) Pol yest er 0. 70Pol yester/ PTFE (LNP W.4040) 0. 49 The addition of PTFE to
pol yester reduces the fluticasone deposition significantly conpared to pure
pol yester. The lowest |evels of drud4deposition are seen with the pol ymers
with the greater |levels of fluorination (PFA, ETFE, and FEP). Exax~le 4 The
e$' ecwhidi afd wishinrthe ausseringgchamber o Forrdepaesttipn: prsfosmaditat the beginping)ofiuppsi t ed
was i nvestigated. Acetal was the polyner coated with fluorine. The coating
pr ocgBOURSS thé thhalefVEEsifioe ahd § nmasimcplatisnBare aalkeénngiver duvas followed bpal yer

bl ocks were cut to an appropriate size to fit an 8mil-inhal er can. The
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w w fluticasone propiohate in 12g of propellant HFAI34 e I nhalers were

store or a mninu wee ef ore anal ysi f the drug. deposited on
The. gobalste et widthel® (R AL fuy 55et 20 3o BRS, B dBoShioiispelonnedy o,
of Fluorine Coating on Drug Deposition Polyner. UsedAnount of fluticasone
pr opianthese mbplersi f anmnal actgatigCraliverewmnis évian ifelloveedeby (lomamak-petuationat i ng
the surface of the acetal by coating has reduced the drug deposition

si gnivalveaipt toyevacuareathe thetedingehamberwhi ch does not have a fluorinated coating.

It will be understood that the present disclosure is for the purpose of
illustration only and the invention extends to nodifications, variations
and inprovenents thereto which will be within the ordinary skill of the

pers skilled in t.he_art. 31 UL 20G2.21 IMS: 1. Valv r an
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EOU inhalers. Firstly, the valve stem is washed with acetonitrile. Then, the inhaler is chilled
for five minutes in a bath of dry ice and methanol. The valve is removed from the inhaler and
the valve interior components are washed quantitatively with acetonitrile into a 50ml

volumetric flask containing 25ml water. The drug solution was made to volume and the

resultant solution assayed for fluticasone propionate by HPLC.

Dosing Method
The following method was used to evaluate the dosing for the different valve variants for each
experiment. The dose was collected as pairs of actuations at the BOU and EOU of the

inhaler.

Before the dose collection at BOU, 2 testfire and 4 manual actuations were fired to waste
valve-down. Actuations 1 and 2 were fired mto a dose trap. The dose trap was washed
quantitatively with acetonitrile into a 100ml volumetric flask containing 50ml water. The drug
solution was made to volume and the resultant solution assayed for fluticasone propionate by

HPLC.



conprising a nedicanent in a hydrofluoro al kane (HFA) propellant, wherein
the val ve conprises a valve body defining a chanber, a transfer passage
. through which a quantity of said susansi on or solution to be di sgengigdgan
pass fromthe container into said chainber, and di spensi ng neans which
enabl eg th spensi on or. sql ution t o, b I spense erein the chanber
compr + 8¢t BOU ERIRRRYRS 4% aRee naPs pielhetcy oL ARPERE Tredh BEMaRE, o GRS

pol ymeri sation. 2. Valve according to claim/l|, wherein part or all of the
sur f acerest ENE Axtstiens 19 and LOrwereised mto a dosiaan. ofbe dossdrap: wamwashede

di spensed has a plasma fluorinated polynmer coating. 3. Valve according to
cl ai m guanvitaeively iwithed celtopitrilerimtofa 100mil valuasbtrixoflaskeontainidg $@mlisater. Chsk drugsna
coating. 4. Valve according to claim2, wherein the plasna fluorinated
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material of the chanmber by interchange of hydrdgen ions 1 n said surface
mteriﬁi) P{,y fluorine ions. 5. Valve according te any of clains 1 to 4,
wher ei I“ e chanber is made froma plastics material which conprises at

| east 5% fluorinated pol yner. 31 J Ul 2002 24 a plasma fluorinated

pol ymer coating. 18. Aerosol container according to claim17, wherein said
pl asma fl uorinated polyner coating is a CF4 plasma coating. 19. Aerosol

cont ai Beamgletording to claim 17, wherein the plasma fluorinated pol ymer
coating is obtainable by direct nodification of the surface material of the

chanmbety OF O thfekioh #410€ d&fosiibd 208 BBsih LProfile brSvHivks SHifs e SgMePRtR iffdYent
fluorine ions. 20. Aerosol container according to any of clains 14 to 19,
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wherein said plastics material is selected fromthe group consisting of
acet al MigreETa) |9 tastuation wore BaBIfatyRd HsIe thﬁcQEéngfet (reatal, compeneniss 14
to 21, wherein the valve is a netering valve and the chanber is a netering
chanbedifferent polymer metering chambers and nylon ring). The inhalers were stored for a minimum

of 2 weeks before analysis of the drug deposited on valve. The deposition and dosing data are

presented in Tables 1 and 2.

Table 1: Drug deposition in metering chamber
Composition of Metering Chamber Amount of drug deposition - mg
Standard acetal 0.26
Standard polyester 0.28
CF4 coated polyester 0.15
FEP 100 0.10
X329 (5% PTFE/acetal blend) 0.18
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contai ner according to claim22, wherein the valve conprises a
passage through which a quantity of suspension
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SD = Standard deviation

Table 2 demonstrates the improvement in the consistency of each dose administered and a

reduction in increase of dose through the life of the inhaler using inhalers according to the

invention.

Example 2

The EOU interior valve deposition and dosing profile on valves was investigated with

PTFE/acetal polymer metering chambers.

Fluticasone Propionate/Propellant HFA134a

Inhalers, 50 microgram, 120 actuation were manufactured using the DF60 valve and DF60

valve modified with 5%PTFE/acetal in the metering chamber. The inhalers were stored for a

minimum of 2 weeks before analysis. The deposition and dosing data are presented in Tables

3 and 4.



" chanber is a netering chanber. 8. Valve according to claim7, conprising a
nmeteri ng chanber, a transfer passage through which a quantity of %sgﬁn 'i)n
_or solution to be dispensed can pass %romthe container into the ek Li@
chanber, wherein in the first positi& t he di spensing passage is isolated
fromthe neterin nmber d.t he tering chanber is in conmmunication with
t he corﬁ‘l%é"f frer vigob}h]@teﬂ"toéfég'érﬂ'ﬂ&;ﬁ%’fm’hnd in the second position the
di spensing bassadge is in comunication wiith the netering chanber angd the
transfler passage is isolateqdq fromthe nmetering chanber.. 9. Valve acgording
to any of clai 1 to 8 wharein the _propellant.is sel ectg%@fromthe gr oup

consi §ti ng_of YANETYPf1a  HFA Zﬁo%&?gwcafr?%ﬁf%@“i’tﬁm%@ 8) Val ve
according to an(éfé)&aﬁllaim; 1 to 9, wherein the icament is selected from
t he grjoup copa d §f f1utli casaone propi onate ~‘sal butanol , becl onet flasone
di progi onat e.g sgln &ol , pharmaceutically acceptable salts, solvateg or
esterq there ?’lvz‘ag‘gﬁ%ﬁy m xt yres thereof. 11. V\z/ad%/ﬁ according to claiin 10,
wher eifn t he r;edi nment is in particulate formw a particle size off from
1 to 140 ni crigpRIFE/eptal |y 2002 25 netering chanber and the transfer

passage 1s 1solated fromthe netering chanmber.. 24. Aerosol contal ner
according-to any of clains 14 to 23, wherein the propellant is selected
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acceptabl e salts, solvates or esters thereof and any m xtures thereof. 26.
Aer os athambert lmivingrflumcine attha gurfazec| ai m 25, wherein the nedicanent is in
particulate formwith a particle size of from1l to 10 mcrons. 27. Aerosol
contai ner according to any of clains 14 to 26, wherein the suspension or
solution is substantially free of excipient. 28. Aerosol container

accor df&ge)i:o anyDgg‘iné:bg{ams 14 to 27, wherein the valve contains a

Beginning of Use Dose | End of Use Dose (mcg) Increase in dose
(meg) during life of inhaler
Valve type | Mean SD (%) Mean SD (%) (mcg)
Standard 40.5 4.1 53.0 7.6 12.5
Valve
Modified | 42.6 22 514 7.1 8.8
Valve

Several experiments were conducted to investigate the quantity of drug deposited on different

types of polymer blocks.

The following method was used to analyse the quantity of drug deposited on the polymer
blocks for each experiment. Firstly, the fluticasone propionste suspension was evacuated
quickly by piercing the MDI can. The valve was then cut from the MDI and the polymer

block carefully removed for washing. The polymer block was washed quantitatively with



suspensi on and wherein the suspension is substantially free of solvent or
surfactant. 29. Inhal ation device conprising an actuator and an aer osol
cont ai ner according to any of clains 14 to 28. 30. Inhalation device
according to claim?29 in the formol8a metered dose inhaler. 31 J UL
2002 26 31. A nmethod for applying a fluorinated plasma coating to a surface
of aapesoritrile inte 430w volumetriqyflaskicopiginng 33ml water. nﬁhﬁé@gcsohqmonsmgmder ectly
nodi fying a material of said surface by interchange of hydrogen ions in

sai d tgélafeahd the fesliatosolutioni asseyed fiz flubibdsone propivantd bydHPICcl ai m 31, wherein
the nethod is conducted at anbient tenperature. 33. Method according to
either of clains 31 or 32, wherein the nethod takes place in a vacuum 34.
Met hod according to any of clains 31 to 33 conprising the steps of (a)

pl aci t nmetering val ve inside a chanber; (b) evacuating said chanber;
(c) ¢ ing fluorine nonomer or fluorine source into the chanber at a
controlled rate; (d) igniting plasma within the chanber; (e) naintaining
sai d Thgreffeetdob itisrent po rsgpxz/éﬁe gnansity of dreg, depasitpd s ineastigated. The7 (f)
extingui shing the plasma; (g) flushing the chanber; and (h) retrieving the
pl as pelyaeablddkdided had ghevsthndard Bjection)moulded finizh. Tk tpelyiniey bloeky avefddiai nabl e
by the nethod of any of clains 31 to 34. .A5s. A?. ALR A . A . A?. Auy?. A?. Al

- A Ao 4n Appropriatd- e/ MO BinfRiilerVan’ TRE pbipitef blocks’ ward then placed into
MDI containing a suspension of 0.35% w/w fluticasone propionate in 12g of propellant

HFA134a. The inhalers were stored for a minimum of 2 weeks before analysis of the drug

deposited on the polymer blocks. The data are presented in Tables 5 and 6.

Table 5: Effect of Polymer Used on Drug Deposition
Polymer Used Amount of fluticasone propionate deposited
(mg)
Acetal 0.23
Hostaform C9021TF 0.15
(20%PTFE/acetal blend)
THV200G 0.14
(TFE, HFP, vinylidene fluoride)
THV500G 0.09
(TFE, HFP, vinylidene fluoride)
PFA6515N 0.05
(perfluoroalkoxy)
FEP6107 0.04
(fluorinated ethylenepropylene)
ETFE ET6125 0.04
(ethylenetetrafluoroethylene)
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It will be understood that the present disclosure is for the purpose of illustration only and the
invention extends to modifications, variations and improvements thereto which will be within

the ordinary skill of the person skilled in the art.
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K into said chamber, and dispensing means which enables the suspension or solution to

be dispensed, wherein the chamber comprises a fluorinated polymer formed by

ambient temperature plasma polymerisation.

2. Valve according to claim 1, wherein part or all of the surface of the chamber which
contacts the suspension or solution to be dispensed has a plasma fluorinated polymer

coating.

3. Valve according to claim 2, wherein said plasma fluorinated polymer coating is a CF4

plasma coating.

4. Valve according to claim 2, wherein the plasma fluorinated polymer coating is
obtainable by direct modification of the surface material of the chamber by

interchange of hydrogen ions in said surface material by fluorine ions.

5. Valve according to any of claims 1 to 4, wherein the chamber is made from a plastics

material which comprises at least 5% fluorinated polymer.
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coating is a CF4 plasma coating.

19.  Aerosol container according to claim 17, wherein the plasma fluorinated polymer
coating is obtainable by direct modification of the surface material of the chamber by

interchange of hydrogen ions in said surface material by fluorine ions.

20.  Aerosol container according to any of claims 14 to 19, wherein the chamber is made

from a plastics material which comprises at least 5% fluorinated polymer.

21.  Aerosol container according to claim 20, wherein said plastics material is selected

from the group consisting of acetal and polyester.

22.  Aerosol container according to any of claims 14 to 21, wherein the valve is a

metering valve and the chamber is a metering chamber.

23.  Aerosol container according to claim 22, wherein the valve comprises a metering
chamber, a transfer passage through which a quantity of suspension or solution to be
dispensed can pass from the container into the metering chamber, wherein in the first
position the dispensing passage is isolated from the metering chamber and the
metering chamber is in communication with the container via the transfer passage,

and in the second position the dispensing passage is in communication with the
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U&' () - 0t2.100¥alve according to any of claims 1 to 11, wherein the suspension or solution is

substantially free of excipient.

13.  Valve according to any of claims | to 12, wherein the valve contains a suspension and

wherein the suspension is substantially free of solvent or surfactant.

2. 14.  Aerosol container comprising a canister and a dispensing valve, the canister
containing a suspension or solution comprising a medicament in a hydrofluoro alkane
(HFA) propellant, wherein the dispensing valve comprises a valve body defining a
chamber, a transfer passage through which a quantity of said suspension or solution to
be dispensed can pass from the container into said chamber, and dispensing means
which enables the suspension or solution to be dispensed, wherein the chamber
comprises a fluorinated polymer formed by ambient temperature plasma

polymerisation.

15,  Aerosol container according to claim 14, wherein the canister comprises an

aluminium can.

16.  Aerosol container according to claim 15, wherein said aluminium can is coated with a

polymer coating.

17.  Aerosol container according to any of claims 14 to 16, wherein part or all of the

surface of the chamber which contacts the suspension or solution to be dispensed has
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consisting of acetal and polyester.
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7. Valve according to any of claims 1 to 6, wherein the valve is a metering valve and the

chamber is a metering chamber.

8. Valve according to claim 7, comprising a metering chamber, a transfer passage
through which a quantity of suspension or solution to be dispensed can pass from the
container into the metering chamber, wherein in the first position the dispensing
passage is isolated from the metering chamber and the metering chamber is in
communication with the container via the transfer passage, and in the second position
the dispensing passage is in communication with the metering chamber and the

transfer passage is isolated from the metering chamber..

9. Valve according to any of claims 1 to 8, wherein the propellant is selected from the

group consisting of HFA 134a, HFA 227 and any mixtures thereof.

10.  Valve according to any of claims 1 to 9, wherein the medicament is selected from the
group consisting of fluticasone propionate, salbutamol, beclomethasone dipropionate,
salmeterol, pharmaceutically acceptable salts, solvates or esters thereof and any

mixtures thereof.

11. Valve according to claim 10, wherein the medicament is in particulate form with a

particle size of from 1 to 10 microns.
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or esters thereof and any mixtures thereof.

26.  Aerosol container according to claim 25, wherein the medicament is in particulate

form with a particle size of from 1 to 10 microns.

27. Aerosol container according to any of claims 14 to 26, wherein the suspension or

solution is substantially free of excipient.

28.  Aerosol container according to any of claims 14 to 27, wherein the valve contains a

suspension and wherein the suspension is substantially free of solvent or surfactant,

29.  Inhalation device comprising an actuator and an aerosol container according to any of

claims 14 to 28.

30. Inhalation device according to claim 29 in the form of a metered dose inhaler.



_Iclhlilolplql sW-4>S#H109%& ()-* >SHI0WE ()-* >SHI0WE ()-* /KJ

) Q>SH109&' () -* >SH10%A& ()-* glrisltlul~I1]\<-4>S#10%& ()-*

SSH1008& ()-* | KJ ) Q¢>SHI008& ()-* >SHI008& ()-* >SH1008& ()-*

U111 ] OB- 4>SH1090&' ()-* | KJ ) Q¥>SH1090& ()-* >SH1098& ()-* >SHl W%%i*
>SH1098@ ()-* I1111111tD)>SHL0%W& ()-* % KJ ) ¥>SHI0%& ()-* %SH1 003 _ -
SSSH1090&' ()-* >SHI09E ()-* >SH1099&20)-* | mpmmunvn| [ : - 10% , 8S#10%& () -
5SH1000& () - 3f #1004 ()- 1SH10%& ()- - &L0%WA& () - (

*S#1099&' () - vnwnxn{ nn( 0200bA10% 3ySH#10%&&' ()-3 3 10%&& ()- 3 10%&& () -
FS#109%&&' ()- 109%&& () - 10%40%0Bppp9ql q| [ : AL0% 39 10%&& ()- 310%&&' ()-
3SH1098&' ()- 3  @1098& ()- 3 SHI0MR& ()- 3SH#10%&&' ()-| qyqqqqqqgkK310f #N
f#1098&' ()-N f#10%8&' ()-N f#10%8&' ()-f#N f#10%&&' ()-N

f #109&831.) - qa0metaa Pibs Laplyiial @Wkfor(nate plEdRY GBating 16/ )aNaufrato %#a (metdding
f#100@&' () - N T#L0%&& ()-N'f#10%& ()-9qqqaqqaxX@ON f#N f#10%&&' ()-N
€

f #109&&' () - f Y . OFERSE Lid s o i R (3 - f #N

[ #10%8 8 hﬁ?ﬁ%‘(}g&% terig} Jfaﬁb%%’%?QJN@Q%S&{&&(?%%WA ﬁ‘?‘é‘f‘%‘ré <10N
#10%8&' () - N_f #109&&. ()~ f #N f #109%R& () - N f #1098& ().-f # o

E10v6s () QPIS SPIART Py dnices i of Do Py o i Balekt ¥t Brerine v () - N

f#109&& ()-f#rrrrrrrrroW/ 10&N f#109%&& ()-f#(N f#109%&& ()- (N f#10%&&' () - f #N

f#109&& ()-N f#10%&& ()-rrrr ss)sTscC/ 10&N p#10%0' 0% () -} p#10%0' &' ()-}
10%0' 0% ()- GLO%D' O% I(Zg . .

10%0' 083%.) - 1Wethod TaceorBug itej cloing i), 1operemoghengngthod i3 1qomdnated (af - Jrabigmtl 090" O

& ()-}p#l0%0 O& () -} o#p#10%D' O&' ()-}sssssW ztj |7/ 10p#10% f 10%&&' () -

#1098&' () - 1QMB&alure. YZ#10%&& () - p#10%D' O () -}o#zttt<uZuuv|[:7/10

+g#109R& ()- ) g#l09%R& ()- | YA0YR& ()- , #- #109&& ()- SH109R& () -

10%&&' () -v[vvvvvvvvvU410 Y-10% & ()- 10% & ()-10&10&10& 2109%&& () -

sOg#10%R&' () - 3. gH#10%&& () - vWAWSW<WAWBW Wk S7410

o 74t ki ol Ser R gbenb Ol drefy SR e mEliGAURA e g ne

3Fsf #10%6#& ‘ga) -KE#10% & () - #KF #10% & () - cxxxxxxyyyvU410 310% & () -
310% & ()- 3Va4Y9s & () -

34.  Method according to any of claims 31 to 33 comprising the steps of

(a) placing the metering valve inside a chamber;

(b) evacuating said chamber;

(c) introducing fluorine monomer or fluorine source into the chamber at a controlled

rate;

(d) igniting plasma within the chamber;

(e) maintaining said ignited plasma for a given time at a chosen power setting;
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