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valve is a [ rin
35 cr@mer dmtah“g ’ng?ﬁégaﬁt rra¥ er%@i%a‘ﬁer exarrp %&"ﬁﬁ%’@%&%‘t? thlgn
t he er i ng FesferaBi theanislse ramwﬂﬁwmmmm@mmmm be
partiaily, ths fomelnatinaineahhéreln, ram*&apréume%atstewh@n éo%tea Sineral

dest coant ik sincct W bl o e ok 4 b3 C“at’té\trp%%ﬁ @ ficgggron " %

i nst ead (OMWBEMPMWDWMMWW mmﬂjlommomp@waefbrsuclmse apalymer baslc. As

used herei rpplyem%u]phcﬁ;ﬁE(PES) anal M&%aﬂib?oe@f e H¥% q?cb%rmast em
oned I'n val ve

zggl [ ngdpgrp% & Stﬁ%@?ﬁa%ﬁa@mfggég &‘V'E‘e |c materials. 51t is

particul arl y Bﬁegsrwhidw ara strérigthooedky usbaf siddwealls ahd baspadf iricreawdy thibkrieband/or
desi ccant T akt?ostaﬂﬁ%fﬁggﬂ pedldalbase (iR i Mh@ﬁﬁﬁ@b&%@ the e&r&@ta?iﬁt of

with the I| fied pr or 'Its vapour erred aspec

t he enbodi rt'@% e faniste \Féﬁﬁwﬁgearslﬁmwum% m?st@speﬁgﬁswmnﬂ\aleaglsterls
consists of netal conmponents (save for the seals) e.g, includes a netal
nmeteri ng chanber and a netal valve stem and the desiccant material is

i ncorporated Into one or nore seals. 10 In conjunction with the desiccant
an additional conmpound may be added to act as a 1 conduit/channelling agent
to |ncrease/aptrtn|se the effrcrency of the nplsture absorptlon Such
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Furt her nore EPDM pol yner properties have been fo Sigyq i or to those
‘materials 28 Cctober. 2004 10 traditionally us Qe BEx to the

absorption of drug into robber. Tables 1 and 2 show that canisters

contai ning conventional nitrile rubber seals show declines in TDC, FPM and
dose delivered with tinme when stored under conditions of high humdity.
Tabl e 3 gives nmean dose data and range of dose data for begi nning of use
which further 5 supports the inproved stgbilitiy of sal neterol xinafoate
HFA 134a fornul ati ons wherein all the valve seals are inposed of EPDM

pol ymer r eFeatedandisexposadin siressful caating drideunngdeaditons (a1g. i terhgeretiives)ssiesst t hat

the |ife spagesQisdebibisUeonfltioE DM pol yner is longer than that of
traditional §Pals B ﬁe nateuPFal is nore stable to the hydrofl uorocarbon

cont ai ni ng f GPARHRMN: %ﬁ%“%%m 8 saristainealed with grvalvet Toevalveds sealed to the

- distorti oncanﬁmrbghmasbﬂlﬁgaakbwﬁl mfknﬁim dd'@cdniabh. 10 pol yner are enj oyed

bei g™ mpai ¢ {8 “ERB Bl il B e, oty i
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t t eghhikl t
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e Ay mauahia ety

mul ati o ™ 3)¥aiverclosed ta valyarenen position; im whigh the and
a I|qU| d pm@ﬂeﬂdfdﬁ%bodylsmcbﬁhuﬂﬁdtbn%&r%ﬁﬂ*ﬂﬁb%w Bty Vil @518 phssad)i Ch
conpri ses us a t struc rom a
pol ynmer of E%S?\%m%?% %e?@ea'g%:né%gﬁ% e |T®%ﬁ§£®% ‘*og'"ffy%"g EI%\;D
pol ymer in 1904Htypigally, irpmi50 dm1089., suich 25 60nt oe6apl. vﬁuﬂeblv.mlvabedvdemesama!ﬂu@ on
wi th18 val mmdfophwmgaulaﬁ\ahmwmeém&ﬁrfmﬂum "‘5@“}? huﬁl Iy
| C

Taan, " Hea DSl R T il e i Rencen o %Etfﬁﬁé’r&ép LT SN

25 A furt hEfefaghie the vehfebmyhas ampﬁngmambemlmmmmuomm metagagamamrst er

glﬁ)ﬁgl \é\ntltgg;aggwe‘nt 'tﬁl Ié/; of én%gg t| cuI gag sg? rret e?aqj?e | na oa??u 2 ’?‘g%‘& |y

i n conbi na b ent
susp@fded i nin.a prefefrd) aspetti apexinpid ofmhiqileib ls&Mn igmumnmﬁd ﬁhﬁ&a metering valve

1,1,1, 2, 3, h d |

i ut o5 g ﬁmgf%ﬁht‘%'?’é.“ﬁa’fi@ @age'“t‘é?@o%"ﬁbegf}@éf sahcant bl 7 &

sur f act ant ﬁrr?ge P §123 wthin which thegtem hsﬁdablmevabteoﬂ]ewalwstem

pr opel | ant haying; anaadal’ ﬁmaﬂedpmhgee(ﬁh&ﬁaﬁ&ﬂf isee \talileichﬁéd b&srﬂbﬁﬁj@l\%ﬁi@@lﬁ or
JF i

ﬁet‘e?ggl)rgpatiﬁide?ésﬁ%gﬁon cont al ns é %&ﬁg@f Efg?o'ge% 2% o

medi €2nent CORTAYGation, with amaltng@hamm(ﬁtmm msfespessegﬂltaad incthe wavesermar i bed
above V\hermsﬂiohhﬂdﬁpbushg;&sé‘dged1a)0aﬂ]&)ﬁs§mb nfRivatly i ﬁ'&e%méi‘s@ﬁ-ﬁé%‘é ‘bfeal
o)

2001 11" Py EHLraLAtin YA Bl s cralf ﬁf’oﬁtbﬁ%nsfgseaasm polaten 98 | 2

cont ai ner &M E%@'}aﬂlﬁ’éﬁ above wherein the netering valve conprises a

met eri ng chawkw&wfh dﬁlﬂsﬁﬁﬂy*ﬁé%ﬁ&ﬁ Qﬂtuﬁé‘d*ﬁ ltrothZa Adhdet?o tﬁtﬁ@sle%nag&[ave

seal qhhrou lve ste characterlsed I'n
seal sbar e %%Bn Fft"bﬁttgt)r oy i?ﬁr})f"?'!?%u T3tdingeprogass FSuEh S Ansigiection
especl al | ymﬂﬁl‘élﬂmm@gressimmmdﬂn@rmmsfasmderd&esb above wherein the valve is

'sealedtothpref‘eeéu 8 ovRY siERALS | com t Iy
constructe fro '%T'EF%WXWH ang vﬁe@gléénﬂérﬂ%%?'omﬁgé {}'eé%ﬁ'g%f% "%;e"a?

subst anti a ty defemmadiét pol ymer. Mbst preferably all the val ve

"seals in thevmmMrwinmebﬁmmwamém@ Ribwiry, the @ppdePDM

pol ygBsr. | indibwed the form of

racetr?tsc rra%ne a%’iﬁ‘sé%&% pr e@gg?ed?' Mhe?hgwsgg&gﬂgﬁél%&tlﬂl ly enriched

or purified W@M@quwmpmmommawmr ﬁ'PE)(tprraathQrwpeet

quot ed her elastoragrewhio mayeapﬂoﬁallﬁaﬁerrehgg.m{ke@:ndmg s lsadls fc@@ pridehgt for
|

R ey e R el by e

formul ations of tire present I nvention strould be of a sae which allow them
to be adm nistered by inhalation. The particles nust be sur small,.on the
one hand, to penetrate into the pul nonary pathways w t hout encountering
obstacl es and, on the on the other hand, they nmust have a sufficientiy
Iarge 5| ne. to dep05|t |n the Iung and not to be cant ed away by exhal atlon
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28 Cctober. 2004 12 More preferably the phar naceu%hﬁ!togg{_%@b4forrrul ation

consists (only) of particulate sal neterol xinafo onin a

l'i quuefied propellant gas which is 1,1,1,2,3,3,3- "' heptafl uoro-n-propane
or i,1,1, 2-tetrafl uoroethane and m xtures thereof and a snal amount . of
water to the extent that the fornmulation is not entirety anhydrous. 5 The
propellant is preferably 1,1,1, 2,3, 3, 3-hept afl uoro-n- propane (HFA227) or
1,1,1, 2tetrafl uoroet hane (HFA 134a). 1,1,&,2-Tetraf|uoroethane i s of
particular interest 1,1,1, 2, 3, 3, 3Hept af | uor o- n- propane (HFA227) is al so of

i nt er est Trthermnplaeﬁdmm tl'ﬁ@dlahtﬂmé&ﬁﬁéﬁ@ﬁ Q&d.&d?@ i & g, be
o = orate et hends AULILole £ peEa i e SR o a“'i'ei'ﬁwi"&éfﬁs

preferred cﬁ?ﬁ'&éﬁw@fq'dh'neﬂhb&lmmsol xinafoate in the fornulation is

0.03-0. 14% wwmmm&%&&%wmwwgg el RbFa

For u?a V\Atgﬁ}n rr@h%arln val v meterlng vol U
around 0.0 '? Ba mt fiunregilicpnn rubbensy Mg mmﬁowlyalﬂmide
machi nery vidhhers polypropylent hmiﬂe rublsers| iesprénd ibtRre Isbprohe-RORASHR GBIk ﬁbblﬁ*

es

manuf actureugﬁys&e,eg&g (?Slﬂ:h ;IP aration of large scale 15 b
for the comme clal prod&t on ?H%%gcanl sters. Thus) for exanple, in

one bul k man & fherpel Riastieelestemers cemprisg awapalymer of atoiB0cd about 65 mbleaplewﬁmnl um

cani st er tmﬂfyhnmaada&mltc:faﬁémt‘i&b aBéut 26 Mol RGEdn Hﬁﬂ{e gnﬂ

vesseﬂo and gé Q:élteS'nt o_g_ﬁth ih ot her |ss§ﬁge corrponents
rf present§ sure Rr 78d dngiperas owa|in haag Zwo or more

manuf act ur SHEP WPTSWYQQIWWWMMhmaMMMMGbMﬁI | l'ed through g

the nmetering Nﬁhﬂéﬁsﬂnﬁbt@cﬁ& &f RBisto shﬁg.{gggﬂl.,)( °S‘% ﬁmagg
al i quot of b&%ﬁ# uef| for ﬁnﬁgl gﬁbl S agﬁgdﬁgo an open ciﬁp"‘?@
condi ti ons R PP METs Y pdditionaliy caneprise apolyelefint (e:grnpalpropyiene) oe s

not vapori ﬁdaéﬁu‘aﬂmen a nmetering valve is crinped onto the canister.

Typi d& |y, i rrrgmk fc eachf|I ed mna is

check- wei gh gpj%ié&%g & q“gat ﬁ%z %er 'E%E&gﬁ%&? Q&ggmd 8"‘?‘@?9

st orage be 1] MMiQIIetmI;ber

fitted int@ommas:beTmauuﬁmbrrpﬁgpdmmﬂélT@Eéne g;@

dose i nhal @Efrﬁétemégh%g@d nedi cament into the I ungs or sal
ul t

cavity of a I ent |qJﬂ’annel I'TThg devices conprise, for exanple a
val ve act uat Sfthefpgrigu |wmqumwmmb@dmmm(mweg as
medi @8nent dasopbécelndwgalmseqi fromthe filled canister via the 30 netering

valve to the a.tlent a nout hpi ece act uat or. The
arrangenent 0 93’3@["'@%?%”@ gﬁ"% RerRE) SKEpensian may be

ref erence eAtemwity Ss%ﬁsﬂmopﬁmmwpwbhh mmgmahcytohm&m&\tst em

i s seated tdhdhefwtﬁédeﬁ Bhuiibke RWU&S%*%( f% d'%“%%
t ﬂ?”bggﬁt npP CRERRERER Pl ol rfve@é'a%am% (PE), Ampmovsaiparts e
rangév0. 2- %anml&dnger&o&hkhcbnﬁammsmnﬁv&nhm dnuiab@hétias

tlober ' 2ge s W RS it QR S et Bl Uy | g%ré%edm%ﬂ

uni t dosag - actuation or puff, for exanple, in the range
of 10 to 500@’a;uguiasbdsmtau|enhatms porf dse iﬁdmhﬁlifébh!réltdf% Wetdtrg SRARE! 1R

or . e D€

I ndi cat ed ate o vere acute or chronl c
syrrpggms or _for. thﬁ’gcﬂ. C { r%h*hrren{n?%at m §9p golpyRethayene)c apdni ¢
5, 8Bstrubpym %u Pacally & BT Gdmylony pagtichiarly nﬁm'pl Mateting chitinstmrsimay | t
w il be applsebemadelotrhahl(éb@tammlsw)dl e adm nistered will depend upon the
age and condigdy t i t nd frequency of

adm ni stragq_ n WIF| %ﬁ?&@%?‘jr&b&e %ﬁ'?gg% F’%’&%@&@ﬁ"a\"eﬁﬁ@ ey ae denirably
physi ci an § ;Parﬁaﬂmﬂuqﬂmruimpregmdmmnmmmmmgtsumceé i orgerda1p! €
from1l to &ststmagdaﬁj’smg@y gi ving for exarrple 1,2,3 or 4 puffs each tine.
The ggeferreg I_ga rtﬁ% |rre IQSOSf uf fs of 25pg/ puff 10 sal meterol (as
the Xi nafoatef"t’é @WB% o mrsmﬁgal@déemaaympwm@mbed
above fitt Batarak @uuabbwﬂnalﬂwr sleanaﬁllandlgr dRVipper 3Reh 66 donmiisel up o 13H%,

t reat r nent prefergish) ko5 & 2 ﬁ‘q)‘? &Lm aspects of the invention. I'n order
to further protect the contents e contai ner agai nst noisture
(especially during storage bef ore first use) we have also found it
convenient to provide a flexible padrage for 15 wapping and sling said
container, said flexible packagi ng being substantially inperneable to

noi sture; preferably inperneable to noisture and perneable to the

propel lant contained within the container. The w apping preferably
corrprlses a non- therrmpl astlc sub (e g. a rretal foiI such as aI um ni umf0|l
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To use the device the container is firs! shaken %68%{;%@4 he
'suspension w thin the finer. The user then depre stem?7

agai nst the force of the spring 8. Wen the valve stemis depressed both
ends of the passage 15 cone to lie on the side of upper stemseal 20 12
renote fromthe netering chanber 4. Thus a dose is netered within the
metering chanber. Continued depression of the valve stemw || nove the
radi al passage 11 into the netering chanber 4 while the upper st'emseal 12
seal s agai nst the val ve stem body. Thus, t-he netered dose can exit through
t he radi al pé’bsmgm'lmm'mnﬂherﬁanmamdwmlmmmmwmm

causes 1 and sal” ulaid 6t EhAPUEAND B B WORCHBAF Bl shA/ S0E pe25

spri ng 6. The ssage 15 then once agaln prov I catl on betweenh the

net eri ng cﬁaﬁﬁ@?‘a%sg'ﬁﬁa% msthvislloa@rinber 6. Accordingly, at this stage Nquid

- passes unger Lpbrieastusan be appliédd the Stem|, River bhﬁos@opﬁpﬁess §i|§r|n?déal W;ar@l@haﬁz!@e

passa t g o fi i qure

shovvsgg di ]p eren F il e%vw%uﬂ%taegfnéﬁéq%ﬁora s@% %grj@; E'geé?é‘torsbgaq nqgg

upper stemeBtB'%'E&F%O'hl’eéeW%lbel led 3, 9 and 12 respectlvely ' The invention

will n?w be damdbld Rtbslas bifinerdlly |hvéi&i:@ﬁ?‘éﬁarﬁ$l§fr&ﬁ'\)a% g

serve to i e_jnvention a 0 e

ol be. bpe PR IEOT Ackiak Bl Dl 25, Biond bRadh B ot ek bk Uk i,

unl ess' ot h&pmywisersftradetamélhd val ve seal s which were constructed from

nitri r ubb wer e
1e Typicany HeNRIVIH Salell % ﬁ?%spaﬁﬁﬁal V e?éeaﬁ rﬁat&%lsoéu&aﬁéé‘to\‘%ée

nstructe fom acet al nd of t vvere constructe rom PBT
.\Sensiti\ﬂ{hﬁ keéﬁ?ﬂé’?@#ﬁ Fhove g3 pitably
COct ober. 26®M skBl dnd/or the upperestennesal. S beI ow cani sters wer e stored |n an

was moasur eo ey ofte (% Gied | F?Eﬁﬁdﬁeh@%ﬁagy L 5, sHES  SBRL

sensi ti vi t FOPBPONERls: sayefor theiseals (9. Srmymisas, Iv-Neplealiniml e esposially prafereed fos

measutfed bysé moﬂmlm e invenfidiMFurhefrhdre 9aIVds WHiclCa® bartidly telll sHEIWithiH ReCtBpSt er S
fitted W theMa 60. val ve and contai ning 12g HFA 134a were stored under

vari ous condltlons of tenperature and humdity and the npisture content
nmeasur ed, wi fMhordisigimpaintais Wmlwﬂﬂhvdmusmwm the formulaipneossh RpBding e hs ~
40?5% RH/\&teﬂﬁveﬁmhaém%mwa&Sﬁt tdsq?fdcbﬁorﬁﬂ' ﬁ?&@hw%ﬁé&rﬁt 296 o
cont ai ni ng ure nt e n ppmdata for canisters coated W
a pol yner Bﬁgﬁ%ﬁ%ﬁpﬁgﬁ"% lﬂ%%' %WF'al ning HFA 134a (i.e. a placebo
for r mM at f ony\ceamding toensi prefamedemtadisent of dhesiovention tharerls pnoviﬂﬂa cardainer seslpd was
measured. GRSE vaRWALR Eoitils Stahiledita derRbIimibialdH fg ve in pace
wher ei n sai g val ve not at lon ring e rlng 18 shown
~figure 1) '%The a@@&'ﬁﬁ'dlatal B‘e%???dﬁ%?ﬂ' Brsﬂ Sif"h“each canl ster was | oaded
with no deiB)@cmﬁeGOWapeh'ntogaat waicBO% diet it 23:8,6-hepifiasrb-atpropaid eord e, g 2ant
9sed was a nol ecul@fan ,,‘ \ are.ghown belay. Table A MJ STURE

ig | N_PPM %C HEA 1348 ORED Al 41 1C. 75 4RH desi ccant materi al
20 h Wﬁﬁdﬁdm%W@Wmdoiwamwnm sture
i ngressi on t [Sach fdmaulationsrand cifapstevisadt ih dak ey Gife sdtisRinGalig Qffiydiods Bed Rindindda not
i ncor por at iypg 4 &gﬁw?a, T&a{s when stored at 40C and 75% RH over a

cani s

period of 4 we ers cont ai ni ng sal neterol xinafoate
Al umi ni um card® abgorting\ragans will perprally conaprise @ desiptant mitedal. 129 HFA 134a and

6.53ngy 25 sal‘ramtae!reliovOSI mﬁtf&aﬁisﬁ Hﬂﬁ‘ﬂésl&ﬁi\?fneﬁﬁédﬁ%ﬁ\irgmqw&a@fa

(Anaeien LRR ot Chtab ien) Ay fpiseanty Todl2) it Rostion So st s

2004 1B | nw@a@i. wmermcvten! a Apthend7SPERH), immmmm(mmgml) eaisters|not

* xi naf oat e Adcdipb fitted with Val ois DF80 val ve and cont ai ni ng
129 HFA 134a and ?%nlg neterol xinafoate were stored under various
condi ti ons of' UL fc,P0k 8s isverabadiment dhe desicrantsmateral isorentaifed withis the d

rand FPM e zsuisterd F(rdtaﬂblym@a@nﬁdaeﬁammbcpabﬁcuwﬁa fahd pficidstafe 6% size which are
35 not inhaled into the lung, having a mean size (e.g. mass median diameter MMD) of greater than

- 100pm. According to another aspect of this embodiment, preferably the desiccant material is not

able to pass through the valve (e.g. not able fo enter the metering chamber of the valve), for



S folloHrs: C15%RH Wafer FPM ntg PPn2 Cl60%%$&é%eIFPﬁodmg k PPn2

Cl 75% RH Water FPM ntg content; ppmnitial 819.4

nont h3607. 81948. 42178. 43 nont hs5406. 04058. 34348. 06 nont hs ~528B. 24467. 5
~4857.2 (.containers containing sal materol xinafoate Al um nium canisters

wi th Bespak val ve and contai ning 12g HFA 134a and B. 53ng sal net er ol

xi naf oate were stored under various conditions of tenperature and humdity
and the noisture ant neasured and FPM neasured (Andersen Cascade | npactor),
with results as 10 follows: Al um nium canisters fitted vvith Val ol s DF60

with resul ttbroaghttusvammaeaaﬁbﬁwmmww content PPm FPI\/l nmcg4 Cl 75%

e 508000 s T EATE i L0 ] S5 i o v

sal meterol NPt PRIASY as a companentiof e Slarmuations fitted with Val ois DF60 val ve
and cont ai ni r@mﬁ%s%%%ﬁ@n@ﬂﬁt&laﬁ%ﬁ@'f&ﬁé@&mﬁh&%%faﬁ ‘ﬁtcﬁ}dgrrgﬂn
e

"t ot ' neac P B o dof CHRteeiinpeR) meltil ohle et g swcbeat «

as 5 fol | ogclitas @uming, baaie, aphydmus calciumsuiphats] watergbsdrbingitiay Hotivated bentonite

mont hs 6687. dayRind 8 ri@6duieNiovd: WA bﬁrﬁ%édﬁﬂ 3
;PZt A JI chﬁ rbt.e! ru ber {’Hﬂ&{% %?Bﬁ%ﬁb?n“@igngg%ngii ons

t enper at ur guentinpedt ur e |ngress can be control | ed by use of desiccant
Further nore tieSdds ni

. sal net er ol )él naf ogﬁrﬁg‘%ﬁeﬂ%&h? Fétsgﬁtﬁﬁglgﬁ%%‘gggé"%% %E%W“?ﬂ'@%‘f’ﬁg
B. Effect Y preigally eamamhgbsemﬁea ®I2wmrowmb
Tab! ofs 1 ?r‘;g“"""m"”“m”%w““'“@“s. xRl 300k B a6 SocRiF o 2eBi g Y B
pol yner bl %"é agé%rl be%m’#&@@e@ *sealed with a Bespak 15 wai ve

wherein all t R?‘H'B\ﬁ‘é agegend mmmdmmmmammmms provitlex & bitairer( as
conpar ator)%dédmmmﬁ%ﬁ%w ﬁmﬂﬁﬁtere' n the
nmet eri ng cnﬁﬁ‘o S c%gpo&e#e&a%@agg | was conventlona t hernore the
sai d al um zlfsnﬁtseam cal aerosol formulation
conpri si ng (E)Qnigugﬁedsmtlamt ogasamhnaéoanﬁ,zamsts-hamamﬁmhﬁemﬁaﬁa orEagiy 2-
devi @@ was stored @fafiliodeihdid Wr?s/% gol ve humdity unless otherw se
stated. Method far éDne&lgrm nin ot w Contest ffDCL In MDI's containing
Sal net er ol %ﬁﬁ*ﬁﬂ%ﬁf’ bﬂtmta%wawvalveisparhallyorwhoﬂvmanufacwredororinoorporatesa
desiccant material.
Such formulations are also characterised in that they are substaniially anhydrous and remain
§0 over a period of 12 months or more when stored at 25°C and at a relative humidity of 60 %.
25 - Preferably the material from which the valve component is manufactured will be loaded with at
least 5% of desiccant material, more preferably 10 to 80% desiccant mawdal aspecially 20 to
60% desiccant material One embodiment being acetal loaded with a desiccant which is a
molecular sieve.
‘Loading when used in this specification will be understood to include coating. However
30 desiccant which Is loaded may be adsorbed at least in part into the material the component is
manufactured from.

Preferably the desiccant material is incorporated within the valve rather than within the
canlster :
When the valve is a metering vaive comprising a valve body which defines a metering
35 chamber, the desiccant material may, for example, be Incorporated within the metering chamber
of the valve. For example the metering chamber may be partially, or preferably, wholly
manufactured of nylon which Is a naturat desiccant material. Altematively the metering chamber
may be coated with a desiccant material.



Each MDIs canisters tested (before use) was cooleﬂslqltgbgﬁgp? m xt ure of

dry ice and nethanol for approxfmately 5 m nutes t was

cl anped and the val ve assenbly 25 renoved with a suitable tube cutter. The
contents of the canister was quantitatively transferred into a

receptacl e(s) of known vol une and the canister) valve and val ve components
quantitatively washed. The conbi ned cani ster contents and associ ated

washi ngs were then assayed by HPLC and the TDC cal cul ated. TDC val ues which
are lower than predicted inply absorption of drug into valve conponents. 30
Calni slte'r ijntéﬂmdesioedmmmh@maycﬁsﬁaar(m?aaamgg gemp&eﬂd' Whthih Rfe sﬁ.rabFP' ;%tvﬁﬁ;% I\/DI
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act uati ons uimn&aﬁéymde\wrhﬁomm% lgkdis.and a val ue of the dose
del i vered PerKaGH cuI ted T e m deI | vered I s the nean of
the 10 previ ousl y ca ?re‘ﬂh%é? ofhatasteread Inthy
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foys Include the SANTOPRENE™ eglastomers. Other suitable tharmoplastic
elastomer blends include butyl-polyethylene (e.g. In a ratio ranging between about 2:3 and about
o 3:2) and butyl-polypropylene.

: 25 It seems that EDPM polymer has superior properties with respect to the control of water
ingression into the pharmaceutical aerosol formulation containing hydroflucrocarbons, This is
llustrated in Table 2 which shows that saimeterol xinafoate HFA 134a formulations in MDIs with
seals of EPDM polymer have a stable FPM and dose delivered at the beginning of use even
whep stored at 40°C and relative humidity 75% for up to 6 months and in Table 1 which shows

30 that salmeterol xinafoate HFA 134a formulations In MDIs with seals of EPDM polymer have a
stable total drug content (TDC) and unchanged physical appearance even when stored at 40°C
and 75% relative humidity for up to 15 months.

EPDM polymer when used as a gasket material In valves for use with formulations of
salmeterol xinafoate in suspension in a HFA propeliant appears to reduce deposition and/or

35 adsorption of drug particles on sakd seal in comparison to those seals prepared from traditional

- materials.

Furthermore EFDM polymer properties have been found to be superior to those materials
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DELI VERED & RANGE OF DOSE DELI VERED FOR SALMETE ROSOLS 140C
759%RH1AAean Di e Delivered (pg)Range of Dose Delivered (pg) Rubber
TyPe-Inifial 6 weeksG 7 Mont hsl ntual 6 weet cs6f |

AAonthsNitritel9. 11B. 814.517. 1-20. 715. 4-19. 2i 2. 8- 16. 1EPDML9. 019. 118.917.0-1
9.717.8-20.118.1-19.85 On visual inspection it was observed that the drug
substance obtained fromthe conventional DI s stored at 40C 20% RH (i . e.
enploying nitrite seals) and the sanples stored at 40C 75% RH with EPDM
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t he- \Egve Eﬁéﬁ% f|IIed contaln a 1 is prepared, save
that a stren
i nt ernal smmammamalam&mﬁhﬁﬁ&mmﬂnféﬁ&ﬂawdfo used. The filled
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el I'i psoi dalthélﬁﬁel % dnd coated on its internal surface WI t h a
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Spraym ser !‘y Fﬁ igpppf St ai nl ess steer valve (EPDM rubber seals) is crinped
on and 129 o] ydrous (<50ppm) HFA134a filled through the valve. Exanple
27 A strengthened al um nium canister with ellipsoidal base (Presspart, USA)
coated on its 35 internal surface with a polyner blend of PES and PTFE is
filled with 6.63 ng of sal neterol xinafoate and 1g bead of zedite. A
Spraym ser ail-metal (stainless steed valve (EPDM rubber seals) (3M is
crinped on and 12g of anhydrous (<50ppn) HFAl34a fined through the val ve.

feduced on storage at 40C 75% RH. The trend is very evident b){j‘
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el l'i psoi dal base (Presspart, USA) coated on its
pol ymer blend of PES and PTFE Is filled with 6.53 ng of sal materol
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(stainless steel) 5 valve (EPOM rubber seals) (3M is ginped on and 12g of
anhydrous (<50ppnm) HFAl34a filled through the val ve. Throughout the
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peri od of %}éﬁ%ﬁ 5?@“@&%‘@%“2@“ ntgyg F&/‘ J%“H\ty of 60% 6.
A cont ai ner a@emhamageqt@almmﬂmmmlm@ngm ﬁevitmentmmmpralseebe wsedrirt al -
ggglt th ﬁrer f7 rth r&%?m@ﬁé@%gor ?nr?@ neans. 8. IXCOI’I'[ arl neraéB
actor di ng tcg'%?% 8 PEHRIORIARAS, idiRsopinata; mogietasensurcate,
desi @fant ridanginolgne @etomdemntbndamnide}coomq; {e@. cdodium &onmgpcatesm%gommil :
cani ster WhgHigmh Foits a kbﬁneﬂef) [ ﬁﬁ’drg
cont ai ner IIrnd %?ﬁﬁgﬁmq%u or @%ﬂﬁ&g?nmt des ccan | s?%g‘g?égct ed
fromthe | |'§1C‘9t8'3n% rig antagaiysts and ad%ﬁ"ﬁ'ﬂ??\%@g%ﬁﬁh”t@‘eﬂ?ﬁﬁ \Pdrepergic agents um
sul phat e, v(suohrasaﬂalbuhmbhg)mbhml faniterl ar eabutaling and baitsthergofy mtiifesivh @ganitsl

sieve. 11. [Felnl i ch
contgjns a éﬁ%@%%ﬁ@%&?aer Qg.qﬁ ?@ hugéwiﬁpig'lggpgsy ng %egg&@@%b(gﬁh
2004 93 ( A)ESpHPRIdE), PRING o1 eitreniym. Gaomekingtiens ofrsabn@tgéhwnafnamrwim)uﬂeasone

li quefied mmhhmnmmﬁluwwdeambfﬁarﬂw@rﬁm?esﬁ hept af UOfO n- prOpane or

+1,1,1, 2- tetranéﬁﬁ%ﬂgﬁ mﬁ? ur e er eof sed th t he
cont ai ner or_val Ve | ?ﬁ%@“ﬂ&"é"ﬁ&vﬁc’ Lf‘f"ﬁ’(ti?'ﬂ{?@ es a
desi ccant P08} %}et su mmnmmsﬁmswg-som @Lgraﬂ:lamlherel n the

+ desi ccant i s Frsferabip QleFbithiatbl Edridistsi8earBAlly 8 salmeterol xinafoate and the HFA propelant

35 or salmeterol xinafoate in combination with fluticasone propionate and HFA propellant. Also of
interest is a formulation which consists essentially of salmeterol xinafoate In combination with an
anticholinergic (e.g. Ipratropium such as the bromide) and the HFA propellant.



13. A container according to claim12 wherein th§§V6E%<ﬁ:ér 2gomaterl ng val ve

conprising a val ve body which defines a netering e desi ccant
is incorporated within the netering chanber of the valve. 14. A contai ner
according to any one of clainms 11 to 13 wherein the val ve conpri ses one or
nore val ve seals and the desiccant is incorporated within a val ve seal. 15.
A contai ner according to any one of clains 1 to 14 conprising a canister
wherein the valve is sealed to the canisﬁgr by neans of a gasket seal which
I's substantially constructed froma pol yrfer of EPDM 16. A contai ner
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subst ant i alblsyand OpmmaEralgbrerblly siBibi, Mo thhially 12-6 ABinf dé 030, 0.33

cont ai ner Fﬁfﬁ kg to any one of claims I to 28 or a ne ere o0se In a er
according to clarm 29. 32. A product conprising a flexible package for

wr appi ng and sealing a container, said flexible packagi ng bei ng i nperneabl e
to nmoi sture and perneable to propellant contained within the container,
havi ng contained wthin it a container according to any one of clains 1 to
28 or a netered dose inhaler according to claim?29. 33. A product according
to claim31l or claim32 wherein the flexible packaging also contains within
It a nnlsture absorblng naterlal 34 A product accordlng to cl ai m 33
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T An exemplary valve of use according to the Invention is shown in Figure 1 and comprises a
‘ 25 valve body 1 sealed in a ferrule 2 by means of crimping, the ferrule iiself being set on the neck of
a container {not shown) with interposition of a gasket seal (3) in a well-known manner.
The valve body 1 is formed at its lower past with a metering chamber 4, and Its upper part with
a sampling chamber 5 which also acts as a housing for a return spring 6. The words "uppes” and
“lower” are used for the container when It is in a use orientation with the neck of the container and
30 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 farrule 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.
35 The upper portion of stem 7 has a diameter such that It can slide through an opening in an
upper stem seal 12 and will engage the periphery of that opening sufficiently to provide a seal,
Upper stem seal 12 is held in position against a step 13 formed In thé valve body 1 between the
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9$10%/\y/\& the- yaive(tsady bplow ooifiel I(@so dto f form a trough 19 around the va[ve 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
15 ‘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 agalnst 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 seal
20 12 remote from the metering chamber 4. Thus a dose is metered within the metering chamber.
Continued depression of the valve stem will move the radial passage 11 into the metering
chamber 4 while the upper stem seal 12 seals against the valve stem body. Thus, the metered
dose can exit through the radial passage 11 and the outlet canal 10.
Releasing the valve stem causes it to return to the illustrated position under the forcs of the Y
25 spring 6. The passage 15 then once again provides communication between the metering '
chamber 4 and sampling chamber 6. Accordingly, at this stage liquid passes
under pressure from the container through orifice 26, through the passage 15 and thence into the
metering chamber 4 to fill it.
Figure 2 shows a different view of a valve in which the gasket seal and lower and upper stem
30  seals are labelled 3, 9 and 12 respectively, ' ’
- The invention will now be described further with reference the following Examples which serve
to fllustrate the invention but are not intended to be limiting. '

Examples
Experimenta

35 All the valves for which data is presented below, unless ctherwise stated, had vahve
seals which were constructed from nitrile rubber. Furthermore the metering chambers of the
Valols valves were constructed from acetal and of the Bespak valves were constructed from PBT.
A Sens almeterol Xinafoate l jsture Con
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) -\ 1098&' ( ontaining HFA 134a (i.e. a placebo formulation) and containing an acetal disc (as carier for
desiccant} was measured. Each canister was sealed by crimping a Valols valve in place wherein
said valve did not incorporate a nylon ring (the ring 18 shown in figure 1). The acetal disc
15 incorporated in each canister was loaded with no desiccant, 30% deslccant or 60% desiccant
material. ‘The desiccant used was a molecular sieve. Results are shown below.

Table A
MO CONTENT IN PPM OF HFA 134a WHEN STORED AT 40°C, 76%RH
Infial | Twks | 2wks | 4wks
30% desiccantacetal 20 14 2 46
A 60%dessicant/acetal 9 12 19 39
o No desiccant 59 192 314 600

The results table shows that canisters containing HFA 134a Incorporating a desiccant material
20 have a lower initial moisture content and lower rate of moisture ingression than the control
(conventional) canisters containing HFA134a not incorporating desiccant material when stored at
40°C and 75% RH over a period of 4 weeks.
(i) cani containing salmeterot xin
Aluminium canisters fitted with Valois D60 valve and containing 12g HFA 134a and 6.53mg
25 salmeterol xinafoate were stored under vasious conditions of temperature and humidity and the

moisture content measured and FPM measured (Andersen Cascade Impactor), with results as
follows:

30
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10-- 10-- l HYCQOc ( 10%40%775% RH 25°C/60% RH 26°CI75% RH
Water FPM, mcg | Water FPM, mcg | Water FPM, mog
content, content, content,
~ | ppm | pPm ppM
initial &1 0.4 81 0.4 81 0.4
[Tmonth | 360 78 194 84 217 84
3months | 540 6.0 405 8.3 438 |80
6months | 526 6.2 446 75 - 485 7.2

v) canjsters containing salmeterol xinafoate
Aluminium canisters fitted with Bespak vaive and containing 12g HFA 134a and 6.53mg

salmeterol xinafoate were stored under various conditions of temperature and humidity and the
moisture content measured and FPM measured {Andersen Cascade Impactor), with results as

10 follows: ' _ A
40°CI75% RH
Water content, ppm FPM, mcg
1 Initial {118 ‘ 11.3
3 months {57 7.0

(i) canisters containing salmeterol xinafoate
Aluminium canisters fitted with Valols DF60 valve and containing 12g HFA 134a and 6.53mg

salmeterol xinafoate were stored under various conditions of temperature and humidity and the
moisture content measured and FPM measured {Andersen Cascade Impactor), with results as

15 follows:
40°C/75% RH
Water content, ppm FPM, meg
Initial 213 9.5
3 months [ 748 6.7
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coated with 2 PTFE/PES polymer blend as described in WO96/32150 and sealed with a Bespak
15 valve wherein all the valve seals were made from conventional nitrile rubber {as comparator) or
EPDM polymer (according to the invention) and wherein the metering chamber was composed of
PBT i.e. was conventional. .
Furthermore the said aluminium canisters contained a phamaceutical aercsol formulation
comprising 4.2mg of salmeterol as xinafoate and 12g of HFA 134a. Each device was stored at
N 20 40°C and 75% relative humidity unless otherwise stated.
ethod rmining Total C C) In MDI ning Salm Xinafoate a
HFA 134a
Each MDIs canisters tested (before use) was cooled in a freezing mixture of dry ice and
methanol for approximately 6 minutes, after which it was clamped and the valve assembly
25 removed with a suitable tube cutter. The contents of the canister was quantitatively transferred
into & receptacle(s) of known volume and the canister, valve and valve components quantitatively
washed. The combined canister contents and associated washings were then assayed by HPLC
and the TDC calculated. TDC values which are lower than predicted imply absorption of drug into

vaive components.
30 Canister content Is the weight of formulation contained in the canister calculated by mass
difference,
thod for Determining Dose and FPM

Each MDI canlster tested was put into a clean actuator and primed by firing 4 shots. Then 10
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Table 1
15 EFFECT OF STORAGE CONDITION ON TOTAL DRUG C OF SALMETEROL
XINAFOATE AEROSOLS
Rubber Storage Time | Storage Mean Mean Can
Type {months) Condition TDC {mg) Content (g)
NITRILE 10 40°C/75%RH 3B 115
NITRILE 10 40°/20%RH 4.1 1.5
EFDM 15 40°CI75%RH 40 1A

NOTES: All results are the mean of 3 individual results & TDC at inifial timepoint around 4.2mg

Table 2
20 FFECT OF STORAGE CONDITION ON DOSE DELIVERED & FPM OF SALMETEROL
XINAFQATE AEROSOLS (40°C, 75%RH)
Dose Delivered (ug) FPM (ug) FPM as a % of Total
] ' Dose

{Rubber | Intal | 6 67 | Wil | 6 | 67 | imital 3 o
Type weeks | Months waeoks | Months weeks | Months

Nitile | 165 | 16.8 | 134 | 0.3 72 5.0 41 35 28

EPDM | 198 | 487 | 204 | 112 | 107 | 105 | 48 a8 3
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Table 3

EFFECT OF STORAGE CONDITION ON MEAN DOSE DELIVERED & RANGE OF DOSE
- DELIVEREDFOR SALMETEROL XINAFOATE AEROSOLS (40°C. 76%RH)

Mean Dose Delivered (ug) Range of Dose Delivered {1g)
Rubber | Initlal | 6 weeks 67 initial 6 weoks 6/7 Months
Type. Months
{ Nitrile 19.1 16.8 145 | 17.1-20.7 { 154-182 12.8-16.1
EPDM 19.0 19.1 18.9 17.0-19.7 | 17.8-20.1 .18.1-196

On visual inspection it was observed that the drug substance obtained from the conventional
MDiIs stored at 40°C 20% RH (L.e. emplaying nitrile seals) and the samples stored at 40°C 75%
RH with EPDM polymer seals had the same appearance and appeared unchanged from the
initial imepoint. However the drug substance from conventional MDIs stores at 40°C 75% RH
was distinctly crystalline in appearance indicating some dissolution and recrystallisation had
occurred. .

Table 1 shows that TDC values obtained for MDls wherein all the valve seals are prepared
from EPDM polymer after storage at 40°C 75% RH for up to 15 months are comparable to the
TDC vaives obtained for conventional MDis stored under the same conditions and conventional
MDis which have been stored at 40°C 20% RH. The TDC value obtained in the above cases do
not differ significantly the value obtained at the initial imepoint. Although the conventional MDis
stored at 40°C 75% RH seemed to show a small decrease from the value obtained at the initial
timepoint. The corresponding conventional MDIs stored at 40°C 75% RH have a significantly
lower TDC vaive than the inifial imepoint.

Table 2 shows the dose delivered by the conventional MDI (control) is reduced on storage at
40°C 76% RH. The frend is very evident by the 6/7 month timepolnt. The trend is not observed
in MDIs wherein ail the gaskets are prepared from EPDM polymer.

The FPM data for the conventional MDI {i.e. employing nitrile seals) shows a significant
decrease after storage at 40°C 75% RH. This trend Is reduced noticeably in addition to the initial
timepoint value being higher in the MDI where all the valve seals are prepared from EPDM
polymer.

From the Tables it may be conciuded that use of EPDM polymer gasket seal {can seal) and
lower and upper stem seals in an MDI containing a pharmaceutical aerosol formulation of
particulate salmeterol xinafoate suspended In liquefied HFA 134a as propellant results in a
formulation with improved stability, when compared to similar formutations in conventional MDls,
especially when stored in high temperature and high humidity conditions.
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C._Examples of Salmeterol Xinafoate Aerosol Containers

Example 1
A conventional aluminium MDI canister (Presspart, USA) is filled with 6.53mg of saimeterol
xinafoate and 500mg bead of zeolite. A Valois DF60 valve (stainless steel valve stom; acetal
5 metering chamber, 63 pl volume; white buna rubber seals) is crimped on and 12g of anhydrous
(<50ppm) HFA134a filled through the valve,
Example 2
The filled container of Example 1 Is prepared, save that a sirengthened aluminium canister
with ellipsoidal base coated on its intemal surface with a polymer blend of PES and PTFE is
10 used.
~ Exampile3
The filled container of Example 2 Is prepared, save that a coating of FEP is used.
Examples 4-6
- The filled containers of Examples 1-3 are prepared, save that the gasket seal is not white
15 buna rubber but is EPDM.
' Example 7 to 12
The filled containers of Examples 1 to 6 are prepared, save that the metering chamber is
fluorinated.
Example 13 to 24
20 The filled containers of Examples 1 to 12 are prepared, save that the metering chamber is
nylon and not acetal.
Example 25
A strengthened aluminium canister with elipsoidal base (Presspart, USA) coated on iis
intemal surface with a polymer blend of PES and PTFE is filled with 6.53mg of saimeterol
25 xinafoate. A Valois DF60 valve (stainless steel valve stem; nylon metering chamber, 63yl
volume; white buna rubber seals) is crimped on and 12g of anhydrous (<50ppm) HFA134a filled
through the valve.
Example 26
A strengthened aluminium canister with ellipsoldal base . (Presspart, USA) coated on its
30 intemal surface with a polymer blend of PES and PTFE s filled with 6.53mg of salmetarol
xinafoate and 250mg bead of zeolite. A Spraymiser all-metal (stainless steel) valve (EPDM
rubber seals) is crimped on and 12g of anhydrous (<50ppm) HFA134a filled through the valve.
Example 27 -
- A strengthened aluminium canister with ellipsoidal base (Presspart, USA) coated on its
35 internal surface with a polymer blend of PES and PTFE is filled with 6.53 mg of salmeterol
xinafoate and 1g bead of zeolite. A Spraymiser all-meta! (stainless steel) valve (EPDM rubber
seals) (3M) is crimped on and 12g of anhydrous (<50ppm) HFA134a filled through the valve.

A
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Example 28
A strengthened aluminium canister with elfipsoidal base (Presspart, USA) coated on its
internal surface with a polymer blend of PES and PTFE Is filled with 6.53 mg of salmeterol
xinafoate and 5 250mg tablets of compressed alumina. A Spraymiser all-metal (stainless steel)
5 vaive (EPDM rubber seals) (3M) Is crimped on and 12g of anhydrous (<50ppm) HFA134a filied
through the valve.
Throughout the specification and the clajms which follow, unless the context requires
otherwise, the word ‘comprise’, and variations such as ‘comprises’ and ‘comprising’, will be
- Understood to imply the Inciusion of a stated integer or step or group of integers but not to the
10 exclusion of any other integer or step or group of infegers or steps.
{’“\ : The contents of above mentioned patents and patent applications are hereinbefore
‘ incorporated by reference.
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(B) a liquefied propellant gas which is 1,1,1 ,2.3,3,3-heptafluoro-n-propane or
1,1.1,2-tetraflucroethane and mixtures thereof;
said container characterised in that the valve contains one or more valve seals
substantially c onstructed from p olymer of e thylene propylene d iene monomer (EPDM),
and the formulation is substantially anhydrous and remains so over a period of 12 months
when stored at 25°C and at relative humidity of 60%.
2. A container according to claim 1 wherein said pharmaceutical aerosol formulation
consists essentially of
(A) particulate salmeterol xinafoate optionally in combination with another particulate
active ingredient as medicament in suspension in
(B) a liquefied propellant gas which is 1,1,1,2,3,3,3-heptafluoro-n-propane or 1,1,1.2-
tetrafluoroethane and mixtures thereof;
said container characterised in that the formulation is substantially anhydrous and
remains so over a period of 12 months when stored at 25°C and at relative humidity of
60%.
3. A container according to claim 1 or claim 2 wherein the water content of the
formulation is less than 200ppm and remains so over a period of 12 months when
stored at 25°C and at relative humidity of 60%.
4. A container according to claim 3 wherein the water content of the formulation is less
than 100ppm and remains so over a period of 18 months when stored at 25°C and
at relative humidity of 60%.
5. A container according to any one of claims 1 to 4 wherein the FPM of the formulation
does not reduce by more than 15% over a period of 12 months when stored at 25°C
and at relative humidity of 60%.
A container according to any one of claims 1 to 5 which comprises a metal canister.
7. A container according to any one of claims 1 to 6, said container further comprising
moisture absorbing means. |
8. A container according to claim 7 wherein the moisture absorbing means comprises a
desiccant material.
9. A container according to claim 8 comprising a canister wherein the desiccant is
contained within said canister.
10. A container according to claim 8 or claim 9 wherein the desiccant is selected from
the list consisting of zeolites, alumina, bauxite, anhydrous calcium sulphate, water
absorbing clay, activated bentonite clay and a molecular sieve.
11. A container according to any one of claims 1 and 3 to 10, which contains a pharma-

ceutical aerosol formulation comprising
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13. A container according to claim 12 wherein the valve is a metering valve comprising a
valve body which defines a metering chamber and the desiccant is incorporated

within the metering chamber of the valve.

14. A contalner according to any one of claims 11 to 13 wherein the valve comprises
one or more valve seals and the desiccant is incorporated within a valve seal.

15, A container according to any one of claims 1 to 14 comprising a canister wherein the
valve is sealed to the canister by means of a gasket seal which Is substantially
constructed from a polymer of EPDM.

16. A container according any one of claims 1 to 15 wherein the valve is a metering
valve comprising a valve body which defines a metering chamber having an upper
and a lower stem seal and a stem, characterised in that said two stem seals are
substantially constructed from a polymer of EPDM.

17. A container comprising a canister sealed with a valve which contains a
pharmaceutical aerosol formulation consisting essentially of

(A} particulate salmeterol xinafoate optionally in combination with another particulate

active ingredient as medicament suspended in

(B) a liquefied propellant gas comprising 1,1 ,1,2,3,3,3-heptafluoro-n-propane,

1,1,1,2-tetrafluoroethane and mixtures thereof,
wherein the formulation Is s ubstantially free of s urfactant a nd components h aving
polarity higher than the liquefied propeltant gas; and
said valve is characterised in that it contains one or more valve seals substantially
constructed from a polymer of EPDM.

18. A container as claimed in claim 17 wherein the valve is sealed to the canister by
means of a gasket seal which is substantially constructed from a polymer of EPDM.

19. A container according to claim 17 or claim 18 wherein the valve is a metering valve
comprising a valve body which defines a metering chamber having an upper and a
lower stem seal and characterised in that said two stem seals are substantially
constructed from a polymer of EPDM.

20. A container according to any one of claims 1 to 19 wherein the formulation contains
salmeterol xinafoate as the sole medicament.

21. A container according to any one of claims 1 to 20 wherein the formulation consists
essentially of salmeterol xinafoate and 1,1,1,2.3,3,3-heptafluoro-n-propane or

1,1,1,2-tetrafluoroethane and mixtures thereof.
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A container according to any one of claims 1 to 24 comprising a canister wherein the
canister is surface treated so as to present a substantially fluorinated surface to the
formulation contained therein.

A container according to claim 25 wherein the canister is treated by coating it with a
fluorocarbon polymer optionally in combination with a non-fiuorocarbon poiymer.

A container according to claim 26 wherein the polymer coating is a blend of PTFE
and PES.

A container according to any one of claims 1 to 27 wherein the valve is a metering
valve comprising a valve body which defines a metering chamber and having a valve
stem and the materials of manufacture of the metering chamber and/or the valve
stem are fluorinated, partially fluorinated or impregnated with fluorine containing
substances.

A metered dose inhaler comprising a container according to any one of claims 1 to
28 fitted into a suitable channelling device.

Use of a metered dose inhaler according to claim 29 in the manufacture of a
medicament for the treatment of asthma or COPD.

A product comprising a flexible package for wrapping and sealing a container, said
flexible packaging being substantially impermeable to moisture having contained
within it a container according to any one of claims 1 to 28 or a metered dose inhaler
according to claim 29.

A product comprising a flexible package for wrapping and sealing a container, said
flexible packaging being impermeable to moisture and permeable to propellant
contained within the container, having contained within it a container according to
any one of claims 1to 28 or a metered dose inhaler according to claim 29.

A product according to claim 31 or daim 32 wherein the flexible packaging also

contains within it a moisture absorbing material.

. A product according to claim 33 wherein the moisture absorbing material is a sachet

of silica gel.

A method of reducing drug deposition and/for adsorption onto valve components, in a
container sealed with a valve containing a pharmaceutical aerosol formulation
consisting essentially of particulate salmeterol xinafoate and a liquid propellant
which is HFA 134a, HFA 227 or mixtures thereof, which comprises use of at least

one valve seal substantially constructed from a polymer of EPDM.



