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PCT/ EP99/ 01757 VALVE FOR AEROSOL CONTAI NER
The invention VP(S99\/J s a valve for an aerosol container suitable for use in
di spensing a ' quantrtty of the contents thereof and which nBY/FP*YEl in
the treatnment of asthma and ot her ailments. In particular, the invention
provides a valve for a nmetered dose inhaler suitable for use in

di spensing nmetered doses qf, 5‘ . Cont ai ners for aerosol

formul ati ons comonly conp AINER bl ed to a val ve. The
val ve .conpri ses a val ve stemthrough whi ch the formul ati ons are di spensed.
Cenerally °~ the valve includes a rubber valve seal intended to allow

reci procal novenent of the valve stem which prevents | eakage of

pr opel | anThg imyertioncprevidesas velve fovane pesasoll vontainerhsiitells faronser in sdispensingval ve
which is designed to deliver a netered anount of an aerosol fornulation to
t he reci piuantity of thercontents dhérenf andSwhich maybt asediia theatedtinege ofdstinia)and @RE i SES a
metering chamber which is of a set vol une which ains to admnister per
act uat i onailfentsC Gt paticular) fhe Gleftidil f1o€ddtASlve for a MeletcdUoSe HRAILCHi{WR fob'SE 1 N
the invention are avail abl e from manufacturers well known in the aer osol
I ndust ry, ude® di Betedell A03eYof Bidicanteht@nce (eg. DF10, DF30, DF60), Bespak
pl c, Uni ted Ki ngdom (eg. BK300, BK356, BK357) and 3M Neotechnic Limted,
United Kingdom (eg. Spraym ser[err]). The netering valves are used in
association with comrercially avail abl e cani sters such as al umium
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The valve comprises a valve stem through which the formulations are dispensed. Generally

the vaive includes a rubber valve seal intended to allow reciprocal movement of the valve stem
which prevents leakage of propellant from the container. Metered dose inhalers comprise a
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 pic,
United Kingdom (eg. BK300, BK356, BK357) and 3M-Neotechnic Limited, United Kingdom
(ez. Spraymiser™). The metering valves are used in association with commercially available
canisters such as aluminium canisters, suitable for delivering pharmaceutical aerosol
formmlations, |

Aerosol formmlations which are generally used comprise a suspension of a medicament, one or



Aerosol fornulations which are generally used conprise a suspension.of a
nmedi canent, one or nmore liquid propellants, optionally with a
co-propel lant, and optionally an adjuvant such as a solvent or a

surfact ant, wdwswgiyst he i nventi on nmay,be applicabl e to thepdrepsvatsig of any
aerosol formulation. The aerosol forfulation isunder pressure in the

cani st ermore liqiid propéliahspoptionallycwitiha to-propeitunt, iafd) aptioasliyosOddjavaitasubh 844 ar | y

nmet ered dose inhalers, suffer inpaired perfornance due to the deposition

of drug spRédti il £ Surfadtahd) Thotigh \the GREMAMCHEY be PPplichile! k6 ithe/ dispenkib® ofhy! | NY
chanber. This leads to a high occurrence of 1nconsistency in the doses of

drug beigggsdl $orlatibe ThE atiBidt BrRARAGES vRddrphdstrdhlthe Gfidef OVer increasing

nunbers of actuations. The problem of drug deposition in conventional
aerosols is particularly exacerbated when excipient-free aerosol
formul ati ons are used based on the hydrofluoro al kane (HFA) propellants

134a an 7e 1t r{he n found r d |t | NGk eases
wth of df 6L sn MR8 gut Collon BB s RO pirtital MaE Be mRilers PERES" D
high tenperagturge and/ hi hum di.ty. The .i.nventi on provides a val ve
For an APHR| PR fup dar e dePamtioy’ of doie PHHER B Bte TR, SORRGBSES | on
conpared w th_conventiqnal | y_aval l';inFlﬂq? val ves when the_valve is used in

aer osol Particulatly inthe,metering, chagiber. Tl S:40; ahigh eeourranes of incensistengy infhe i cul ar

the invention provides a netering valve having a nmetering chanber in
whi ch t Ideses of drugbging administered which hecemesnagficularly acute over increasing numbers of

actuations. The problem of drug deposition in conventional aerosols is particularly
exacerbated when excipient-free aerosol formmlations are used based on the hydrofluoro
alkane (HFA) propellants 134a and 227. It has further been found that drug deposition
increases with storage of the 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 dmg
deposition compared with convemional-ly 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



deposi ti on. Accordingly the invention relates to a valve for an aerosol
contai ner for dispensing a suspension or solution of a substance in a
liquid propelkgn ‘épntalned therein, wherein the valve conBrises a val ve
body defi ni ng % Mer, a transfer pasgage t hrough which aPQUERPIY? of
substance to be ens dc ass romt he contalner i.n t he chanber, and
di spensin ws the sub {"’ dispensed, in which am%er comprifes, & s

whi ch all gws the substance to be di spensed, in mhlch the chanber conprises
a quoriﬂH@Eﬁ“@Bﬁ?ﬁ@%. The invention further provides an aeroso
cont ai ner which conprises a valve according to the invention, and an

i nhal ati on device, preferably a metered dose inhaler, which conprises the

aer osol contai ner. The invention further provides a nethod of reducing
drug depoTh¢ invention fimtherprovidescpncierusticontainer whicleconiprisesnevalveadcdldingta thbal er by
the use of a fluorinated polynmer according to the invention. The

i nvent i oninfvelitiol c4ndinGidiatktion devied, peefirsbly 8 indd@Ed 868e ilARY, WMIEH cafipridshei bed
her ei nabove in which the surface of the chanber, for exarrpl e, the netering

chanber, L&osPodnddiderM th the substance to be di spensed is coated with a
fluorinated material including fluorine coatings, plastics materials
conprising fluorinated materials etc.

The invention further provides a method of reducing drug deposition in a metering chamber
for use in a metered dose inbhaler by the use of a fluorinated polymer according to the

nvention.

The invention further provides a valve for an aerosol container as described hereinabove in
which the surface of the chamber, for example, the metering chamber, in contact with the
substance to be dispensed is coated with a fluorinated material including fluorine coatings,

plastics materials comprising fiuorinated materials etc.

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

Prefersbly 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 fiuorinated 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 thh
fluorine ions. The coating process typically takes place in a vacoum at ambient temperature.

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



The fluorinated coating is preferably a plasma coating, for exanple, a CF4
pl asma coating. Preferably the fluorinated plasma coating CF4 is applied
to the metering chanber of a netering valve which may be nade from any
convent i onawbywydmesl pl astics material, such as Acetal, porGRER®PLI7SEIC. The
pl asma coating may consi st of a fluorinated polyner laid dowmn on the

sur f ac emaionieh or fhidrkie savaeais introtiyced inté thexchinwberr atca cdntroliedrrateh Theplaymeeisi sat i on
or direct nodification of the material surface by interchange of hydrogen
ions i ngmm@mbmammwmhmuﬂw # Chdstilpovr @atting: Avthecal |y
takes place in a vacuum at anbient tenperature. The conponents to be

coat ed gieofPihd Cieshtthédd 1 tHE plasinh) A5 eRkingf3hed)) the cBanier Fu@dd ahBahé |

nononer or quorlne sour ce is introduced into the chanber at a controlled

rate. h gg@; ﬁg,gerr;m a given
tinme at a osen H%r sett?neg{;&egs’A!tl g ? treat ment tﬁe plasma is
extingu, t he

pol yrrgr}i'“gﬂa 1 on %%ﬂm{ww pl a %g%bﬁoﬁwn%g%@%e%o%ﬁded to

t he roa‘%ﬁe of the chanber, preferably a nmet eri ng chanber, or any ot her
sur f ace® the valve to be coated. The fluorinated polynmer may be
sel ected from any conventionally used fluorinated polyner/copolyner or

m xtures thereof or m xture of the fluorinated polyner in conmbination wth

non-fl uorinated pol yners conventlon used in the manufacture of valves,
such asThexdupgnated, polymer cma t\mé%tm 2y pemygtiongllyonsed fiperinatedo

exanpl e, stainless steel (eg
polymerlcopolymer or mixtures thereof or mixture of the fluorinated polymer in combination

with non-fluorinated polymers conventionally used in the manufacture of valves, such as
acetal, polyester (PBT) as well as polymer blends with, for example, stainless steel (eg.
PBT/stainless steel blend (PDX WO96082)), etc. Examples of suitable fluorinated polymers
include polytetrafiuoroethylene (PTFE), ethylenetetrafluoroethylene (ETEE),
polyvinyldienefluoride (PVDF), perfluoroalkoxyalkane (PFA), polyvinylfiuoride (PVEF),
polychlorotrifluoroethylene (PCTFE), fluorinated ethylenepropylene (FEP) etc. Suitable
copolymers. include copolymers of tetraftuoroethylene (TFE) with PFA, TFE with
hexafluoropropylene (HFP) (available as FEP 6107 and FEP 100 from DYNEON), VDF with
HFP (commercially gvailable as Viton A), TFE with perfluoro(propyl vinyl ether) (available as
PFA 6515N from DYNEON), a blend of TFE, hexafiuoropropylene and vinylidene finoride
(available commercially as THV 200G from DYNEON), etc.

It should be noted, however, that any conventionally available polymer, copelymer 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

|i




PBT/ st ai nl.ess steel blend (PDX W96082)), etc. Exanples of suitable
fluorinated pol yners include pol yt etraf | uor oet hyl ene (PTFE) ,

et hyl enetetra hyl ene (ETFE), pol yvinyl di enefl uori
per f | uor oal koxwy&a%ﬁ;ﬁ% (PFA), polyvinyflsoride (PVF), 9&,&&){@7

pol ychl orot.ri fl uor,0oet hyl ene (PCIFE), fluorinated ethyl enepropyl epe (FEP)
etc. Sui tawrse'a%wnérwmﬁ%bm 'P&‘%Pg’“t‘& t@s&%&ﬂw s( TFE)
with PEA, TFE with hexafl uoropropyl ene (HFP) (avail able as FEP 6107 and
FEP 100 f PRHanabNERyte 400pby yeight fiporingted polymer.opntipnally-vn 10)20%; by \weight A) |

TFE wi.th %(larfl uoropropyl vinyl et her%{o(avaj | able as PFA 6515N from
DYNEON) , Mm@mg opidonally b t® S¥oby) weight of\flucrinated palymer. f Preferabd

(avai l able commercially as THV 200G from DYNEON), etc. It should be
not ed, hofteariaated polymessrsglected fromt PTHE [FVIF sudPCERR are meddyasemixturespwithyner or

m xture thereof which conprises a fluorinated polyner and which can be
used to nilisrinkfed polymes. fRor example b Ruituble mivatiais HOSTATORM Xa29™Hosaker)t i on
will be suitable. Exanples of mxtures of pol ymers and/ or

copol yner hiR ik 5% PTFE/Ac&XIBIRIAC HOSTAFORM (0001 T ERE is' 4 90% MEiEgAlcdpd! Y ITEr
optionally up to 40% by wei ght fl'uori nat ed pol ymer, optionally up to 20% by

vel ght T hefl | FEREOPE T ISR (6R exdinploO RRP WIADMDY EIYERBVERAR! ligpr 1 nat ed
pol ymer. Plf“g’erabl y, fl uor(i nat ed p’o?’ymars se?)(é)ct e rom I]:)?glg{/lgﬁand
PCTFE are ' s with non- fluorinated polynmers. For exanple a
sui tabl e ma% @%@PWAFO?M X329 (Hoechst) which is a 5% PTFE/ Acet al

bl end, HOSTAFORM C9021TF which is a 20% PTFE/ Acetal bl end, PTFE/ PBT bl ends
(for exanple, LNP W.4040), PTFE/ PBT/silicone blends (for exanple, LNP

4540) .
VL4540) The fluorinated polymers and mixtures thereof used in the invention can be moulded in any

conventional mamer, for example, by injection moulding, plastic moulding etc.

According to a preferred embodiment of the invention, the valve is a metering valve
comprising a metering chamber, a transfer passage through which a quantity of substance 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 comnmmication with the container via the transfer passage, and in the second
position the dispensing passage is in commumication 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

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



The fluorinated polynmers and m xtures thereof used in the invention.can be
moul ded in any conventional manner, for exanple, by injection noulding,

pl astic noul ding etc. According to a preferred enbodi ment of the

i nvention, W@9H9ye is a netering va(% ve conprising a nePETEPYOEHanber, a
transfer passage through which a quantity of substance to be dispensed can
pass fr awotdetivecingtedients in iaronventienalnptapeilang) systemininer knowh efbe the treatridne of i 1 st
position the dispensing passage is isolated fromthe netering chanber and

the net qedpigionycdisoles sich ak Asthis opriats medidamehts nayAise Rlectéd Foinhe
transfer passage, and in the second p05|t|on the di spensi ng passage is in

conmuni Gg¢ el labalfdiRs, & Céddeitle, CAiRyIRGH , [ efgotarhifél Fet@iyl RR SaflAne; S

i sol at ed frothle neterl ng chanber. di caments whi ch “may be

S?E)npe]: F;néﬁﬂpk%l ude any drugs UW mﬁuﬁnh?ﬁ)’ on t er apy mﬁf‘%ﬁﬁ“r?ély' ggl |
Sl ot o’ R, cifafporia YERARRL @opibp QT bkt 8 dBrtyiled U
active i aﬁfgﬁs???nac A | BRSO o }gféi?%?’t”ﬁﬂm% the
tnrag;at:ge reﬁwtor@gdl sorders sifch as ast%ﬁg{éggh%sp@’

codei ne, di hydr onor phi ne, _er got am ne fent anyl or norphine; anginal

pr epar athrenchodilatoss, eg; eph enhedring opneahyinesfenetergl, darmotere). isenrensline, tsoproteramely| ycat e
or nedocrom | ;
metaprotemo], phenylephrine, phenylpropanclamine, pirbuterol, repoterol, rimiterol,

salbutamol, salmeterol,  terbutalme or  (-)-4-amino-3,4-dichloro-o-[[[6-[2~(2-
pyridinyl)ethoxylhexyl]aminoJmethyl]benzenemethanol; diuretics, e.g. amiloride;
antichloinergics e.g. ipratropium bromide; hormones, e.g cortisone, hydrocortisone or
prednisolone; and therapeutic proteins and peptides, e.g. 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 xinafoat_e),
beclomethasone dipropionate or a sélvate thereof, fluticasone propionate or (-)-4-amino-3,5-
dichloro-o-[[[6-[2-(pyridinyl)ethoxyJhexylJamino}methyl] benzenemethanol and mixtures

thereof.



antibiotics, e ,g. cephalosporins, penicilins, streptonycin, sulphonam des
or tet Facycl ines; antihistam nes, e. g. nethapyrilene; anti-inflammuatories,

e.g. becl onet qunlsollde fluticasone, tipredane,
trianci nol one%@g@'@ﬁ? antitussives, 7e. g. noscapi ne; éﬁgﬂ%gﬁﬁagors

e.g. ephe epJ ne I ne,, fenot ,roI f erol |so renall
i sopr ot er [9?(% sﬁ‘&“@b M&m of

pi r but ero repot erol, rim terol ot sal but anol , sal rret er ol t er but ane
or ) Substantially, qfi thec edjpazuet: /gt _the [lgogs ugjop. administration of the aerosol

pyri di nyI et hoxyel ] am no] nmet hyl ] benzenenet hanol ; diuretics,

anilorid ovilh dpigi desirably pe lpss than, 20 microns,prefesbly ih dhermangesl ttzaltg

cortisone, hydrocortlsone or prednisolone; and therapeutic proteins and
pept i des, mieraps, e. Udagonicrons. | Fielaitivle size ofithie/mddizawént ar theinedivapent sagetheki | | ed
in the art that, where appropriate, the nedicanents will be used in the
form of Githtthe (ccigienttinagl b lreduo®d dy Convadtiondl MmadnksS fie' edtmplecibg miliftig) | On
salts) or as esters (e.g. lower alkyl esters) or as soI vates (eg hydrat es)
to optim sfrdnik8t &ﬂﬁm?@ﬂé&f&oﬂéﬁébﬂrﬁ&]ﬂzaﬁ&nthe medi canent and/or to

m nim se the sol ubi I Ity of the nedicanment in the propellant. Preferably
the nmedi canent is selected frombronchodilators and anti-inflammtory
steroids of wuse in the treatnment of asthma by inhal ation therapy,

1 R e
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(-)-4- ani 8
dichloro-[err]-[[[6-[2-(pyridinyl)ethoxy]hexyl]am no] net hyl ]
benzenenet hanol and m xtures thereof. The particle size of the

particul ate nedi cament shoul d be such as to permt inhalation of
Examples of aerosol propellants for the acrosol formwlations include CCLF (propellant 11) in

admixture with CCLF, (propellant 12) CF;CLCF;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 formmlations which

comprise so called "ozone-friendly" propellauts.

Preferably, the propellants are selected from hydrogen-containing chlorofluorocarbons and
finorocarbons and a number of medicinal aerosol formulations using such propellant systems
have been disclosed in, for example, EP 0372777, W091/04011, W091/11173, W(091/11495,

WO091/14422, W092/00061, W092/00062 and W092/00107.

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

Ci14 hydrogen-containing fluorocarbons such as CHF,CHF,, CF;CH;F, CHF,CH; and



substantially all of the nedicanent into the |ungs upon adm ni-strati.on of
the aerosol fornulation and will thus desirably be | ess than 20 m crons, .
preferably in the range 1 to 10 mcrons, e.g. 1 to 5 mcrons. The particle
size oft he wodwaaeent or the nedi carre,gt together wth theCEERI9PIZBNt nMay be
reduced by conventional means, for exanmple by mlling, mcronisation,

spr ay- dCFiCHFCF; afid Cf 4 perdhesdodatbony sich ké CEOF; aitl CF:CFI0R. fi nal aer osol

formul ati on desirably contains 0.0005-10% w w, preferably 0.0005-5% w w,
especially 0.01-1. 0% ww, of medicanent relative to the total weight of the
formul ati on. Exanpl es of aerosol propellants for the aerosol
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however lemg‘d - el | Sﬁ%ds leyve 'L%“?ﬁ Bﬁfeg pated with
such prop ?ﬁ\?’é ntﬂ%é’gva ve ?grtﬁéalr‘\mggé%so %%ﬁog:na&r%e% 0 mv%Jl lon is
nore suitabl v. used wth.,aerosol .f l,at.] l.Ch ongri se so | | ed
"ozone- Pfugn%“sp %e?*ﬁrn{lgqrgm"gg reL:il &S’Q‘B’%&%‘\i"?‘é‘% 8@3 ?f??’é‘?néciglél ected
from hydr ogen- cont ai ni of | uorocarbons and fluorocarbons and a
nunber 8¥‘“ﬂ’z IR ‘&Iaélg’ﬁg%‘ﬁ&%?‘nul ation using such propellant systenms have
been disclosed in, for exanple, EP 0372777, WX»1/04011, WX»1/11173,

W01/ 11495, WDO1/14422, WXP2/00061, WD92/00062 and WO2/00107. Sui t abl e
propel lants include, for exanple, ( err]l hydr ogen- cont ai ni ng
chl or of |Augingle Sinprenarben, on hydrogentqontainng) ¢hl orpcarbon apy e, enaloyed ras thidl F,
CHF[err] CC Flerr], CHO FCHF[err], CFlerr]CHerr]Cd and CClF[err]CHerr];
Clerr] Ipyapeliaytn- Baticukirly prgfeimed oasoprepéilants are diydeogerChtiifiaiuing @ubfoearbdns,
CFlerr]CH err]F, CHF[err]CH err] and .

especially 1,1,1,2-tetraflnoroethane (CF:CHzF) (propellant 134a) and 1,1,1,2,3,3,3-

heptafluore-n-propane (CFsCHFCEF;) (propellant 227) or a mixture thereof The propellants
are preferably used in the absence of excipients and adjuvants, such as solvents and
surfactants. As used herein "substantially free” refers to formmlations which contain no
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 inclnde

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 formmlation 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.



CF[err] CHFCF[err] and Cferr] perfluorocarbons such as CFerr]CF[err] and
CFlerr]CFlerr]CF[err]. Where m xtures of the fluorocarbons or

hydr ogen- cont %’gua{‘]?l#hl or of | uorocarbons are- enpl oyed t hey P@#ﬁ?@“'g%%t ures

of the above ed conpounds or m%tures, preferably Xt ures,
wi th ot her. fluorocarbons or hydrogen-containi ng chlogofl uorocarbons for
exanpl e CHeYeeEsurh forppiationspare, asspcrated, wath achigh ¢ pf drug dgpasition | an the

f1 uorocarbon or hydrogen-containi ng chlorofluorocarbon may be enpl oyed as
the propedNesgmmponeuts. t The flugringted valve peconling; tonthe usiention; partipylarly the valve

hydr ogen- cont ai ni ng fluorocarbons, especially 1,1,1,2-tetrafl uoroethane

( CF[ er r ] Chijvingr h Filucipated anétening tlsambpr, ais dpréfetably, Bsed, & ddminister formmlations

hept af | uor o- n- propane (CF[err] CHFCF[err]) (propellant 227) or a m xture

t her eof Thbstautiajly frecof excipiants whick haybeld found sosnbaasitiolly wiwve dagg depodtioniipi ent s
and adjuvants, such as solvents and surfactants. As used herein
"subst ant {helhive.f ree” refers to fornul ati ons which contain no significant
anounts of surfactant, for exanple, |ess than 0.0001% by wei ght based upon
the weight of the nedicanment. However, the invention also applies to
formul ati ons which include any conventionally used excipients, such as,

enown pr oss Bilatons 1S, hORIES o) (ARRaTMpblR, B ety PlarBReoli AT NERMLCTE 12
propel | an 11, &h ARALRRE FoafiP Bl b cofaflor Wphble b it Ptk S Qe 0"
pressure of the propellant used such as a plastic or plastic-coated glass bottle or preferably a
metal can, for example an aluminium can which may optionally be anodised, lacquer- or
polymer-coated and/or plastic-coated, which container is closed with a valve according to the

invention.

Conventional bulk manufacturing methods and mackinery well known to those skilled in the
art of pharmaceutical acrosol 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 kiquified propellant is pressure filled -
through the charge vessel into a manufacturing vessel. The drug suspeasion is mixed before
recirculation to a filling machine and an'aliquot of the drug suspension is then filled through
the metering valve into the camister. 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.



M nim sing and preferably avoiding the use of formul ati on exci-pients e.g.
surfactants, cosolvents etc. in the aerosol fornulations is advantageous
since the fornulations nay be substantially taste and odour free, |ess
irritant anwossigissoxi ¢ t han convent il%nal formul ati ons.  PCT/EP9Y/dHisrever ,
such fornmul ations are associated with a higher degree of drug deposition on

the valpgh SRAREMSEN fay beltdntdnichily fHRddako e il @RmicHling devicd gridftd ubseat i on,
particularly the valve having a fuorinated netering chanber, is preferably

used to(ﬁ%ﬂﬂkﬂeﬁrd Mmﬂr%ﬂaaﬂﬁﬂa&ubﬁﬁﬂéﬁﬁ&iwfﬁﬁnﬁémtﬁ%ﬂr% Vwi ch has

been found to subs?antially reduce drug deposition in e va The
formul at | y - f |:]§g| !'lﬂf‘;o Gl Sgit f.0 el |
phar nacedﬁégf%éeggg%y or mu afll ons%&ﬁ?s@grs @%e’rg y“c"ga%lringeaa
cont ai ner.,. bl e of..wi thstandi ng t.he vapour ressur.e of. the_pr | I ant
ised sucvinaged o Batt g naphe ibonkd walth A8 Glen Ry B dabofia ol s RS .
nmetal can,, for, exanpl e an, al ugi ni um can ..ch pay optionally be anodi sed,
| acquer W%%ﬁ%%ﬁ%&%#ﬁ%ﬂgk EB&E"’@%‘?‘S\/%PEW& agter- i s
closed wth a valve according to the inyention, Conventional bul k
manuf actf sase 1 hegrirced herwesr the asspee\and the monppiees. Mesered desejiphelers aie t he  art
of pharnmaceutical aerosol manufacture may be enpl oyed for the preparation
of | ar gelesigraddo delivers fixediumit dosagecaf madicement ppr asteation on"pufl".f ot exadpledmi st er s.
Thus, for exanple, in one bulk manufacturing nethod a netering valve is
cri nped tbetangenof 181tel 000 mxrogeam mediCament pexpufipt y cani ster. The nedi canent is
added to a charge vessel and liquified propellant is pressure filled

According to a farther embodiment of the invention, other parts of the inhaler which are also

susceptible to drug deposition may comprise the fluorinated polymer of the invention and/or

be coated with the flnorinated 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, moderste 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
doss 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



through the charge vessel into a manufacturing vessel. The drug suspension
Is mxed before recirculation to a filling machine and an aliquot of the
drug suspension is then filled through the nmetering valve_into the

cani ster. TypY@3M%% in batches prepared for pharnmaceuti caPCyEEYIE ch
filled canister is check-weighed, coded with a batch nunber and packed into
a tray fcﬂmm@'ﬁgwadéﬂgé!’@%efr‘g%&%@é@@m&lﬁﬁ or 4 puffs egch $img.i | | ed cani st er
may be conveniently fitted into a suitable channelling device prior to use
to forma metered dose inhaler for adm nistration of the nmedicanent into
the lungs or nasal cavity of a patient. Suitable channeling devices

conpr i se Haoh valvaatniation foradxamplechayedeliver 26 gugaS0 gy, 100 gs] 200 pgoor 250ne-dflak e
passage through which nedi canent may be delivered fromthe filled canister
via the niidiaBdt. T9pidallyteact IR dMfiderdor w50 ' A mefered do8d BdMr cBatdins 80,00 hpi ece
actuator. A spacer may be placed between the passage and the nout hpi ece.
Met ered OR9%r bt ibiBled d64eS or pif oS REMcdntndle! i ver a fixed unit dosage of

medi canment per actuation or "puff”, for exanple in the range of 10 to 5000
m crogram nmedi canent per puff. According to a further enbodi ment of the
I nvention, other parts of the inhaler which are also susceptible to drug
deposi ti nmy co I se the fluoripated,p mer, of the inventjon and/or be
coated wi q%ghqq%aoxvaéee&iempfr&m 38156%‘6 t?&{“i AAOTRIPRRE TEg By
exanple, th ctuator ipto, which the filled capister conprising the valve
i's fitted"'f“g‘rﬁﬁ'ﬂ'ﬁl |18 arseepipmflropplea metering valvo\pgoopting 19-the Iy, tonandde & or . f or
exanpl e, the valve actuator, nouthpiece actuator etc, may conprise the

f 1 uor i natfelipyieg Exasmles sibich perxe tojlustate the imeentiondut gre nghmtepded e be & with the

fluorinated

A valve according to the invention is shown in Figure 1 and comprises a valve body 1 sealed in
a fernile 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 finorinated 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 container 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 comumunication with a radial passage 11.

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



mat eri al . Adm ni stration of nedi canent nmay be indicated for.the
treatnent of mld, noderate or severe acute or chronic synptons or for
prophylactic treatnent. It will be appreciated that the precise dose

adm ni st er edvow¥471%epend on t he age a% condi tion of the pativEMdn17she
particular particul ate medi canent us and the frequency of adm nistration

Wi || ul tdpped seény sdabl2uind Wil englige Cieqicripiier bf thitCopaiin e Rildinttp B/ rotiia R seah €N
conbi nati ons of nedi canments are enployed the dose of each conponent of the

conbi nat Upper'tidnt sdah1DRMeIdGh pbetidn dbainb ey £3 foribd HABL valeOB ?rl%wé!éﬂe“ used

alone. Typically, admnistration may be one or nore tines,

exanpl e thé 9iid ToweP aitl dppePparfiYy Fddeve U W ffs each
tinme. Each val ve actuation, for exanp el1v err g,

[err]g, i f,&% ,@g, xLR% nedi |caIIy
each fil cani ste Phﬁsgééi%ﬁpa metere s%gs@;alsﬁl? @aﬁﬁg‘%@' 100,
120 or of nedi canent e i nv ntion wll now
be descril % (Ejgei#l ?ME i §‘=nl?‘;m€’}ef ? B ‘émmﬂ TRFISTRE whi ch
Figure 1.is, a onthr met eri,ng_val ve accordin tothe I nvention
and to tSEmber F g I ?P&ﬁ'g %F“&*‘iﬁ é"’?‘B‘“P‘P?‘E%F‘F‘ht e tipteriornofothei on but
are not |ntended be |mt|§’§ A val ve according to the invention is
shown i rFoR§ ﬁ!“g‘ﬁ é‘Jemd sije pEtho yalyebedy L. seal ed i n

Valve stem 7 is biased downwardly to the inoperative position by return spring 6 and is
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



a ferrule. 2 by pgeans of crinping, the ferrule itself being set on the neck
of a container (not shown) with interposition of a gasket 3 in a

wel | - known MBRALL o 71 The valve body 1 is forned at its Iovver{gart with a
metering chanber 4/PAnd it upper part wsth a sanpling chan®SSERYMSTCh al so

acts as a_h Lng. for retur,n sprjing, 6,, The metering. chanber is made at
| east in f)e&fﬁf‘?%f‘ﬁ go?l%lffo’?‘f’tﬁ%ge‘g“ﬂg?’%mn“&ﬁd}%? 15 matered, Within the; fluasipated g

according to.thg invention. The words_ "upper” and "lower" are used for the
cont ai ner FiEE M?‘s roptigued depEsssion, efthe yptvestem will anove the radiakinsessgodl ai ner
and val ve,at the |lower end of the container which corresponds to the

ori ent at | B#p B¢ mepgzing shamber,d while)ths upperstegu seal 12 sels apakist theevalve slemcbodpdy 1 i s
di sposed a valve stem 7, a part 8 of which extends outside the valve

t hrough Thisethe tetenedsioss c28 exitthrough the redisl passage Kt sndhitaoutlet®anst 16.0r ned with an
I nner axial or longitudinal canal 10 opening at the outer end of the stem
and in comrunication with a radial passage 11. The upper portion of stem?7
has a dianeter such that it can side through an opening in an upper

st em seal RélGasiagdhewdive sboht)ofiestitid iRkt RIRE MhiRirithfhosRioR Undd the'ErlcCoElL | Y 1O
provide a seal. Upper stemseal 12 is held in position agalinst a step 13

f d i t : | .
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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 pbiyester 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 formmlation 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,



Valve stem 7 is biased downwardly to the inoperative position.by return
spring 6 and is provided with a shoulder 17 which abuts agai nst | ower stem
seal 9. In the inoperative position as shown in Figure 1 shoulder 17 abuts
agai nst | owmo w4mes seal 9 and radi al passage 11 opens bebPOMEP®NOEST St eM
seal 9 so that the netering chanber A Is isolated fromcanal 10 and

SUspens iviichi 436 wiBinChe Bitteriag Chftber. Fof depdffion Hefforried it &é'téginahﬁﬂﬂ'dls@r 0ss
section extending in a radial direction is disposed aroun t he val ve body

bel ow oBbUY of B iAleR R feffifetnd PminualdiatifnsWrOthleh Vio-doWn/BlIGMSby 'S seen

in Figure the ring is forned as a separate conponent having an inner
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t he spr i"?ﬁg-gg Wen the valve stemis depressed both ends ofthe passage 15

cone to 1P gvaenats e meterme, g% em seal 12 renote fromthe
netering chanber 4. Thus a dose is netered within the fluorinated netering
chanber. Continued depression of the valve stemw |l nove the radial

passage 11 into the nmetering chanber 4 while the upper stemseal 12 seals
agai nst Thecample \preparation furcomeasuring the valve dopasition ds thessamefpr bath (BQWmndigh t he
radi al passage 11 and the outlet canal 10.

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 acetomitrile 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 EQU 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 into a dose trap. The dose trap was washed
quantitatively with acetonitrile into a 100m! volumetric flask containing 50ml water. The dtug
solution was made to volume and the resultant solution assayed for fluticasone propionate by

HPLC.



Rel easing .the val ve stemcauses it to return to the illustrated position
under the force of the spring 6. The passage 15 then once again provides
comuni cati on ‘?g%\@,er} the netering - chanber 4 and sanpling chanber 6.
Accordingly, at?thi’¥stage Iiquid passas under pressure frBFIER@OKEAL ai ner
through orjfi 6, through . the passage 15 and thence into the netering
chanber 44&?‘%&6"‘?‘1"“‘”‘*&%“@‘% q epiieg 1 10canmetien fienddn wasteo ke belersai ns a

suspensi on of _a nedi capent in an excipient- free propellant fornulation.
In each c&atFOUsoreationsiliQ audblRPawrre gwdlinty a gosei trapb | Fhevigsoteap wasdwashedr om
acetal or polyester are conpared with aerosols having valves according to
t he i nventquamtitatively with @petonitrifrsintot ak)Ombvalurietric Sisk cimetaining Somlieatérr e drug
fluorinated ethyl ene polynmer or from polyester which has been plasna

coat ed wi tshiufibriwad madezto volnae and theaesiliamy solafimsdsidyed for Sintickotie Popidhatetgh use
I's measured and "Dose Through Use" collection regines are carried out to
anal yze d@®«L.adm ni stered during the Iife of the inhaler. The fornulation
tested in each case was an excipient-free propellant fornulation
conprising fluticasone propionate and 134a propellant. Val ve Drug
Deposition Method The quantity of drug deposited in the valve was

nmeasur ed. %@lﬁ_@teri or val ve conponents include the netering chanber,
upper stem gasket and the parts of the upper and | ower stem

The EOU interior valve deposition and dosing profile on valves was investigated with different
polymer metering chambers. Fluticasone Propionate/Propellant HFA134a Inhalers, 50
microgram, 120 actuation were manufactured using the DF60 valve (acetal components,
different polymer metering chambers and nylon ring). The inhalers were stored for a minimnm
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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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. Flnticasone 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

3and 4.
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After BQOU collections, the inhal ers have another 116 actuation fired to
waste. The inhalers are at EOQU. Actuations 119 and 120 were fired into a
dose trap. The‘?,(q?gé;' %Sr ap was washed quantitatively with acetonitrile into
a 100m vol umet i e #ask containing 507 water. The drug sBFUEPSMIREs made
to vol une the r |t ant | ytion assayed for fluticasone propionate by
HPLC. &&%ﬁre 1 Eéﬂ&“‘ﬁ@i?ﬁ‘@éﬁ'?‘%?’% deposition and dosing profile on
val ves was—inuvestigated with difforont mﬂ vioer neterinag _chanhers _
Fl uti casoe Propi onat e/ Propel | pnt HFA134a | nhal ers,
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deposTtTom _amddostngdata—are

Table 1: | DruYaltemodified on i n| met eri ng chanber Conposi tion of Metlering
Chanber i Amowith of drug [deposition - ng 0.32 Standard acet al

0. 26 | St andSeBETFR/hosentt er 0.28
CF4 coat ed™potryester n =5

The valve according to the invention demonstrates significantly lower interior valve deposition
than that seen in the standard valve. This is due to the 5%PTFE/acetal polymer metering

chamber having fluorine at the surface.

Table 4; Dosing Data

Beginning of Use Dosc | End of Use Dose (meg) | Increase in dose
{meg) during life of inhaler
Valve type | Mean SD(%) | Mean SD (%) (mceg)
Standard 40.5 4.1 53.0 7.6 12.5
Valve
Modified | 42.6 2.2 514 7.1 38
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, tﬁe fiuticasone propionate 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



FEP 100 : 0.10 . X329

(5% PTFE/ acet al bl end) 0.18 Tabl e
2: Dosing Data at Actuations 1+2 / 119 + 120 (for a 120 dose product)
Conposi ti onwad9947195 Act uati on %p Act uati on SDectmeymase i n dose
Metering Chanber 1+ 2 119+120 during life
of Inhala@é:oniuﬂeimoasomlvommeuicﬂaskcomﬁm% Rédtdrd The drug solutioh %as hR4s 1 9

St andard acet al 39.6 - 5% 4.0 12.2% 14. 4

St andar g {hié Ridihe resultdst solution assaybd 46f flutiessore propionate b%l‘lf‘f@. 14.6

CF4 coated polyester 41.0 1"6% 49.6 7.5% 8.6 FEP
100 39.0 3.2% 48.1 6. 8% 9.1 SD =
St andard devi ati on Tabl e 2 denonstrates the inprovenent in the

consi st enc f3 each dose adm ni stered and a reduction in increase of dose
through%fe of the inhaler using inhalers according to the

| nventi The effect of different polymers on the quantity of drug deposited was investigated. The
polymer blocks used had the standard injection moulded finish. The polymer blocks were cut
to an appropriate size to fit an 8ml-inhaler can. The polymer blocks were 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 ' Amownt of fluticasone propionate deposited
(mg)
Acetal 0.23
Hostaform C9021TF 0.15
{20%PTFE/acetal blend)
- THV200G ' 0.14
(TFE, HFP, vinylidene fluoride)
THVS00G 0.09
(TFE, HFP, vinylidene fluoride)
PFAG6515N 0.05
(perfluoroalkoxy)
. FEP6107 0.04
(fiworinated ethylenepropylene)
ETFE ET6125 0.04
.(ethylenetetrafluoroethylene)




Exanmple 2 The EQU interior valve deposition and dosing profile on val ves
was investigated with PTFE/ acetal pol ynmer nmetering chanbers. Fluticasone
Pr opi onat e/ Prgpel | ant HFAl134a I nhal ers, 50 m crogram 12Q act uat ;7§)n wer e
manuf act ur ed &%’d”ﬁ‘ne DF60 val ve and pF60 val ve rmdifiec}’q};(xlpﬁwo1 7
S5UTFE/ acetal in the nmetering chanber. The jnhalers were stored for a

mi ni mum ofatle Geek s BikptpfLolymer Veedon Drug:Depasiient  on and dosing data are

present ed in _Tables 3 _and 4 _Tabl e 3: EQJ Interior \ e Drug
Deposi ti ofymer M&d'€ 1YPe | Amouy HRBoi prbfictiste i oMREd
propipnag}g deposi teg Pﬁ-ﬁ St an arua al ve (mgp)l i‘

0.44 Vet re—roti-Hed i

0. 32 5% PTFE/ Belysster The val vg¢ accordi ng t ®.7he i nvention
denonstrafes ni fi nterfor valve deposlilion than thgt seen
in the st dar%ﬁe(’;g?ﬁgﬂ ' Wﬁ@‘i? 10 the SUPTEE/ ace@}f pol voer net dring
chanber having fluorine at the surface. Tabl e 4. Dosi ng Dat a

Begi nni ng of Use Dose End of Use Dose (neg) I ncrease in dose

(ncQ) during |life of inhaler

Val ve typ&he addition of PTFE tg[polyegter reduces\tha fluticasone deppsitjosignificantly compergd

to pure polyester.

The lowest levels of drug deposition are seen with the polymers with the greater levels of

fluorination (PFA, ETFE, and FEP).

Example 4
The effect of fluorine coating the polymer and the quantity of drug deposited was investigated.
Ae_:etal was the polymer coated with flyorine. The coating process was the conventionally

kinown plasma coating process.

The polymer blocks were cut to an appropriate size to fit an 8ml-inhaler can. The polymer
blocks were then placed into MDI contsining a suspension of 0.34% w/w fluticasone
propionate in 12g of propellant HFA134a. The inhalers were stored for a minimum of 2
weeks before analysis of the drug depos‘ited on the polymer blocks. The data are present in

Table 7.



St andard 40.5 4.1 53.0 7.6 - 12.5:

Val ve Modified 42.6 2.2 51.4 7.1

8.8 Val ve Several experinents were conducted to investigate the
quantity of warsegreeposited on differggpt types of pol yner POT/BE#81757 The
foll ow ng nethod was used to anal yse the quantity of drug deposited on the
pol ynmer Table@eks fmamumammnpﬁgmépbmﬂ he fl uticasone propionate
suspensi on was evacuat ed qui ckI y by pi er Ci ng the I\/DI can. The val ve was

t hen cuf T N TET 0 foved 1 or pwashi ng.
The pol ¥ mtﬁwmerplmﬂml le into
a 50m M water. The (Wghg sol ution wd
to vol urlre and the resultant solution hssayed for ﬂotsj,}d)casone pr opl tate by
HPLC. Exanple 3 Zﬂ? ffect of different polyner n_the quantitly of

Na . . polyner bloch§$ysed had the ﬁ andard

inj ecti da—uauld Sa-.. SPSTRRWASS TRt =SRVV TR et O
size to fit an 8m - nhaI er can. The poI yrrer bl ocks wer e then pI aced into
MDI containing a suspension of 0.35%w w fluticasone propionate in 12g of
propel |l ant HFAl134a. The inhalers were stored for a m nimum of 2 weeks

bef or e cikairipsting thé sirface df thg acatalby<osting has redncedrbé frwg dejsition signifiemtifat a ar e
presented in Tables 5 and 6.

compared to acetal which does not have a flnorinated coating,

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.



Table 5: Ef fect of Polymer Used on Drug Deposition

Pol ymer Used Amount of fluticasone propionate deposited
Acet al 0.23 __——+ostaform
C9021TF WO 99/47195 M5 — ﬂmﬁ\ ‘3’6‘8?5&

bl end) THV200G 0.14
(TFE, HFFCIWI i dene fluoride)

0. 09 (TFE, HFP, vinylidene fluoride) * PFA6515N

0. 05 (perfl uoroal koxy) FEP6107

0.04 . (fluorinated ethyl enepropyl ene) ETFE ET6125

0. 04 1. (\alveyfor meaerosod conteines o dispensidg a suspensionTarisolution comprisingact of
Pol ynmer Used on Drug Deposition Pol ynmer Used

Anount of f| utsulstmesndn pr diguid rpxomellais pomidined therein optionally further cPmpsishgt er
0. 70 Pol yest er/ PTFE (LNP W.4040) . 0. 49
The addition bw ufe0 lexcipitrits, Wi G valve chinpiides aSaRe bOdy Actining
significantly corrpare to pure pol yester. The | owest |evels of drug
deposi ti on ar GhARRE a¥rdnber fidsa wamtammywﬁe&ﬁ{mm@eﬁ&dm

fluorination (PFA ETFE and
pass from the container into the chamber, and dispensing means which enables the

substance to be dispensed, in which the chamber comprises a fluorinated polymer.

2. Valve according to claim 1 in which the chamber is a metering chamber for use i an

aerosol which is a metered dose inhaler.

3. Vilve according to claim 1 or claim 2 in which the chamber is made from a plastics

material which comprises at least 5% fluorinated polymer.

4, Valve according to claim 1 or claim 2 in which a part or all of the surface of said
chamber which is in contact with the substance to be dispensed is coated with a

5. Valve according to claim 4 in which the coating is a plasma coated CF4 coating.
6. Valve according to any of claims 1 to 5 in which the substance to be dispensed is a

medicament suspended in propellants selected from liquefied HFA 134a, 227 or a

miixture thereof,



Exanple 4 The effect of fluorine coating the pon |1y of
drug deposited was investigated. Acetal was the pnm,'E Em
fluorine. The coating process was the conventi onal coatl ng

process. - Waeygdsyner bl ocks were ¢ to an appropriate size to fit an
8m -inhal er can. The polynmer bl ocks re then placed into NDI cont a| ning a

suspensi gn of Vilvelsttording/té bisii CRSGHich thOprOPLIRAG afe subst

HFA134a. The inhalers were stored for a mni numof 2 eks b ore anal ysi s
of the drug deposited on the polymer blocks The data are present in Table
7. Tabl e 7: Ef fect of Fluorine Coating on Drug Deposition

(P%§7m9r $sed valve accordmgAm)Hﬁﬁq 8% or d1th ‘?%%fch%gm%&tdep eétgf%'u 0.70,

4 | . a\J. t i
the Eu?fsacecoi %%gﬁéggﬁ glon% Bl teclomsthasoge ﬂ\‘!’r@‘?@t“de u«ﬁn” naring
f | h d ) q
igg?: nlgCant i CO"FF&'{Sgg'lfﬁt Ef@o F@Ftﬁﬁ&’\fpﬂﬁﬁ st%%‘"’tesﬁ‘isg?é‘???m e fharests. ?or t he

pur pose of |IIustrat|on only and the

9. Aerosol container comprising a valve according to any of claims 1 to 8.

10.  Inhalation device comprising an aerosol container according to claim 9.



I nvention extends to nodifications, variations and inprovenents thereto
which will be within the ordinary skill of the person skilled in the art.
CLAI Ms: 1. oﬁﬁﬂﬁ? for an aerosol container for dispensing a suspension
or solution conprising a substance in a liquid propelACAFPI¥UM7ai ned
therein optionally further conprising conventional ly used

exci pients, wherein the valve conprises a val ve body defining a

chanber, a transfer passage through which a quantity of substance to be

di spensed can pass fromthe con1g/n}r into the chanber, and

di spensi ng nmeans whi ch enabl es the substance to be di spensed, in

whi ch the chanber conprises a fluorinated pol yner. 2. Val ve according
toclaiml1 in which the chanber is a netering chanber for use in an

aerosol which is a nmetered dose inhaler. 3. Val ve according to claim
1 or claim2 in which the chanber is nade froma plastics mat eri al
whi ch conprises at |east 5% fluorinated pol yner. 4, Val ve accordi ng
toclaiml1l or claim2 in which a part or all of the surface of said

chanber which is in contact with the ce to be dispensed is coated
with a fluorinated material . p
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5. ke ".Valyei"%cg_ordi ng to claim4 in which the coating is a plasma ¢ a;tqed 7.
CF4 coating. ™ 6. Val ve according to any of claims 1 togfsan ’ “‘?hé’gj
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(57) Abstract

The invention provides a valve for an aerosol
container suiteble for use in dispensing a quantity of
the contents thereof, The valve components comprise a
fluorinated polymer and/or a fluorinated coating which
have been found to reduce drug deposition in the valve,
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