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Thi's i nvention relates to |nprovenents |n pressur|sed d|spen5|ng conta|ners
and particularly 5 those for dispensin In
netered dose inhalers, an aerosol streamfrom a [wammwmwmh spenS| ng
container is fired towards a patient -onp user of t nto an air
flow The air flowis created by a user inhaling throuwgk*a 10 nout hpi ece of
the inhaler and the nedicanent is released into this air flow at a point
between the air inlet hgbgévamsnkSeTiOBRBE BRETVERRVARYIER]! metering
val ves for use with préessurise I Spensing contai ners conprise a valve 15
stemco-axially slidable within a val ve nenber defining an annular netering

chanber, and outer tand h@@%&tq%guh%qgﬂggE%dﬂ%ﬁﬁ?d@gﬁéﬁ%g%ﬁﬁlthe respective
outer and inner ends .of the valve stem and the val ve member. to seal the

metering chamB&eSEHEAESE: RESRETPHE T2 WA SisedN AFATIGH WFdeby in a

non- dlsp%nSIn&h@%%lEb&ndQ%p%&%1%@|%emﬁﬁéﬁed|a%§§ﬂd¥WmamﬂH§M@#H i's
connected to the cgntalner duct therefrom _The val ve

nd, c pro
S em i movabl o agdmn B tEE ACERon (0o Sasi G BB LRt STaRl 5001 ¢ on
wherein 25 tha mte«srsiurxgsehlamerpemsmgolcmm@lhmmushefla@mt diomarrdenc vent ed
to atmospher e fqn e i 5char 9 qhePradusle, Qe r ug dehicyery ey ces
i ncl ude appar&%us whi ch Capsules containing a po ere medi canent are
mechani cal | y @pénédoatlé grepdrsi by St aisiedn inmerdd N0 tihriealadd 2ai r

subsequeant |y %%h&%ra%c%h%fpew@eanhwhb%ham% then ridiSRemeed Lilrough a
nout hpi ece. emw th all such drug delivery devices is that

deposi tion ofr@H@aﬁééié@ﬁ@nﬁhlﬁra&rséﬂpﬂ ESnPoRSAN tf PERVEeSuSHEeNSiidn of a
particul ate pﬁ@d@@th&&ebnaadltﬁ@lﬁoptﬁpgkb@nt on the internal surfaces and
ot her conponents of t he EVIC?SE%%C urs after a nunber of.%%eration cycl es

and/ or storage. Thi-§"¥SR‘L8RE erjng vaives lor use wi
pressurised dispensing containers comprise a valve

15 stem co-axially slidable within a valve member
defining an annular metering chamber, and outer and
inner annular seals coperative between the respective
outer and inner ends of the valve stem and the valve
member to seal the metering chamber therebetween. The

20 valve stem is hollow whereby in a non-dispensing
position of the valve stem, the metering chamber is
connected to the container and charged with product
therefrom. The valve stem is movable against the
action of a spring to a dispensing position wherein

25 the metering chamber is isolated from the container
and vented to atmosphere for the discharge of product.

Other drug delivery devices include apparatus in
which capsules containing a powdered medicament are
mechanically opened at a dispensing station where

30 inhaled air subsequently entrains the powder, which is
then dispensed through a mouthpiece.

A problem with all such drug delivery devices is
that deposition of the medicament, or a solid
component from a suspension of a particulate product

35 in a liquid propellant, on the internal surfaces and
other components of the devices occurs after a number

of operation cycles and/or storage. This can lead to

LT
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"2 1 At~G 200Z reduced efficiency of operation of the device an@ PbfAUGh&00?
resulting treatnent in that deposition of the product reduces the anmount of
- active drug available to be dispensed. 5 Sone prior art devices rely on the
di spenser being shaken in an attenpt to di sl odge the deposited particles as
a result of the novenment of a |iquid-propell ant and product m xture.
However, wrilst this renmedy is effective wwthin the body of the container
10 itself, it is not effective for particles deposited on the inner
syrfa]g_es of | t &%dﬁﬁﬁfe@r ierfgﬁ@ham@r of%;idl%t&ﬂol‘xeo](cflf tmrge dﬁﬁﬁméeraricﬁ of hanh
significantly snaller, the restrict ui n the metering chanber
(caused by thé oFF&d§Fﬁ§ Freﬁémﬁpgwlﬁa%wq&hfgﬁﬁﬁ é”ﬁ%’cﬁgﬁher) means
that the fl ui ¢ghriodutche reetierisnghehamoantdods amati vieovier g talvadiaidle emer gy to
adequatel y repve; g%gggg osited particles. One solution is proposed in
pendi ng appllcatlon 211684.0 in which a liner of a material such as 20
f1 uor opobyner, cer &ome prigrassti sevicesdas lyo oni tdea disrceinserof the wal |

of a meteri ngb%taalg,b%a'k%n LFR LA 'a@Qe\ﬁ%ltV%o /alitshgtag@ S 3Qlkas Slhe probl em
of deposition in these types of dispensers, it S require the re-design
or nnd.f.cat.@ﬁréﬂC#Sﬁd@ﬁgg EREUAS @6u¢@et@@W§mﬁ@¢ ﬁﬁo@ucpﬁglﬁhe val ve

menbers to al wapteqn_ahlﬂeahasgﬁ;buqetofmm@rlel NeHowkleir§ aRigkjreehief the
present invention to,provide, drug dgh very ices_in %eneral in which the
dFsheofs 5

deposition of FW§d§r6§u8¥f§ﬁ5138twé GleRt tEE3GOREAIRELed.
Accordi g to theeildvedti as hberefifscpive ded aaptésiesi sedodispensnng
contai ner for ﬂlsgg &ng gfggglcggegke W@% §nga%hg§§§E a partian of one or
nore of the in erna Surt'aces of corponent’s t ressurised

di spensi ng coftaenef whechhenher= msoscgmléctcawttlbr ﬁ@anldamenth@uru ng storage
or di spensi ”%B@%r@ck@)ﬁehefa B@efﬁ?ﬁl@o&ﬁ eﬂtadmglt@%gp?mﬁ@&sed 2 1 RUIC
2002 - 3 nononers bonded | east a portion 0] erein said | ayer
is or acold éFégﬁﬁdeVyﬁﬁﬁl§€HtPPﬁéFwnéfeﬂhﬁyéﬁéﬁapﬁéﬁ tarpaghi Ebear

enbodi mgpt of chhab@wsmebnsnuaatl @ReSfMIiH REaWthe ﬁl@&@t‘rhb@dchﬁbhbé@y of

exanpl e only, with r erence t he acco in r.aw ngs, in ich: Figure
1is a cross- ggé?lBﬁ m@VSmV%%Boﬁaﬁugﬁ Fﬁ% g tgmﬁ?@ﬁuﬁge8ﬁerFV8¥eof dr ug
delivery deV|cbeoﬁeﬁﬁsthedppesémtleavention and

One solution is proposed in pending aprlication

GB 97211684.0 in which a liner of a material such as

20 fluoropolymer, ceramic or glass is included to line a
portion of the wall of a metering chamber in a
metering valve. Although this solves the problem of
deposition in these types of dispensers, it does
require the re-design or modification of moldings and

25 mould tools for producing the valve members to allow
for the insertion of the liner.

It is an object of the present inventicna to
provide drug delivery devices in general in which the
deposition of the product and active drug ccmponent is

30 minimised.

According to the invention there is procvided a
pressurised dispensing container for dispensing a
medicament, wherein at least a portion of orns or more
of the internal surfaces of components of the

35 pressurised dispensing container which come into
contact with medicament during storage or dispensing

has a layer of one or more cold plasma polymerised



" Figure 2 is a cross-sectional view of a netering valve used inJanoj{ger200% re
of drug delivery device. In Figure 1, an inhaler 10 for a product such as
- 15 a nedi canent conprises a housing 11 for receiving a pressurised

di spensi ng container 12 of a medi canent and a nout hpi ece 14 for insertion
into the nouth of a user of the inhaleB 0. The container 11 is generally
cylindrical and 20 open at its upper end. A lower wall 15 of the housing 11
i ncl udes an annul ar socket 16 for receiving the tubular valve stem 17 of
t he cont ai ner mpAomélre doekied 16 emnﬂuabcabepowtaoa dhete&B ewdbﬂglhn an
orifice 19 with.th nDuthple e_14._.Th r has. 25 hql es 20
for allowi ng glﬁdtg“ﬁfgwthPouéh t%é ?la g?n %88%?%% LHRESTPRE d
nout hpi ece l14hy@irecawblpi ece 14 nay be generally C|rcular or shaped to fit

the mouth and is Cﬁg?g%%%@uﬁgrogpkgﬁggeﬁtpé%ttﬂE h?@s@ﬂ QGeﬁ%éoﬁo In use,

a patient or user the 1 nh usual one applies
his nmoutB to whélnbawhpeecescaibele byewayhef Eﬁh@Pég @hlbugﬁlthe

mout hpi ece 14 ,aad khice ‘E'be%ésa%@oﬁ\b%ww tgrapghgthe; gyhhpdri cal housing
11, fromits open end around the 35 dlspenS|ng contalner 12, through try

hol es 20 and into the nmout hpi ece 14. After the user ::as started i nhal i ng

through the nnuthp@@garg41 t e acerbahekctZonat v*eu~tﬁﬁ@ﬁgh 4n is
depressed domnmgr?lﬁ hts stem 17 to _rel.ease nedlcagent from
2 Phe 4G3E u

a
t he contai ner of-Snelifc xsﬁt°Fsd5P818%%éﬁeﬁ¥ %ﬁ%lﬁ?e% rein
t he confléi ner th2 prasehe duaEnt8oandanHrough the orifice 5 19. It then

m xes with the air%hg Fh igh tggoggugggtﬁﬁga%9vggg 5?S§eﬁg@e gled by

the user. In tradi alers e conponen are pla

moul di ngs, thé&Vg|V§§dr#§eaﬂ@tbﬁé @&E@spfl@ﬁuﬁr@%léﬁ%rﬂeé%viﬁéd above. The
particular 10 problem areas in devices such as inhalers are the internal
surfaces 21 of the_nouthpiece 14, the internal surfaces 22 of the duct 18

and the walls 23 déFlﬁFﬁﬁr?h%'oPPfFEBaigr 1h E8Re? i PRAPEFS 26ChtdR di ameter
of at |egst aapaetiiebmehe dumpriseeaa beuasn§511|féfer@§e£b£M@1@nd so any

of "areduct | o RoHELEUE- 87 Sb RN ERPESbar ot vl L anre oo S0
of a reductio n g va SO

di spensi ng di Bfidcal mbeshpTheenttefpnginabyeidnOitte ushe aedth mofFigure 2 is
20 another typg.ef c@ruge thg§5¥ gdgvi ce or dispenser, and includes a valve

stem 111 which protrudes fromand is axially slidable within a valve nenber
112, the val ve nenbBf ¢PptahBevalvelst epnedal defent Arieabp®ideen an

annularzoeterbpanBanbeé bpgerThadval NeloRabeNall?l Sof the housing
11 includes an annular socket 16 fcr receiving the
tubular valve stem 17 of the container 12. The socket
16 communicates via a duct 18 ending in an orifice 19
with the mouthpiece 14. The lower wall 15 also has

25 holes 20 for allowing air to flow through the
container housing 11 into the mouthriece 14.

The mouthpiece 14 may be generzlly circular or
shaped to fit the mouth and is connected to or forms a
part of the housing 11.

30 In use, a patient or user holds the inhaler 10,
usualiy in one hand, and applies his mouth to the
mouthpiece 14. The user then inhales through the
mouthpiece 14 and this creates an airflow through the
cylindrical housing 11, from its open end around the

35 dispensing container 12, through ths holes 20 and into
the mouthpiece 14. After the user nas started
inhaling through the mouthpiece 14, the container 12
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25 located wit'.'.”~.in a valve body 119 which is positioned in a
pressures=_d contalner (not shown) containing a product to be qlgmqugy

The netering valve 110 is held in position with respect to the cont ai ner by
means of a =errule 115 crinped to the top of the 30 container and sealing
bei ng provided between the val ve body %14 and contai ner by an annul ar
gasket 116. An outer seal 117 and an inner seal 118 of an el astoneric
material extend radially between the valve stem 111 and the val ve nenber

112. The OUteﬁsS@%brbbEe%5do&nma&6§b|an@Wﬁ&%S%QémeUMQQHrbh@a%é'Ee menber
112 and val ve s=em 111 sQ as t rOVI%% sh%lve g%lng %ontact &Ee
SCp 0z

conpr essi on b&CRE Schi 3By isithg™a PifEL do&8| Ofhi ch
provi des an |me@ﬁbememcelhlprmnethedv@&vehst@webkmrendhothby t he crinping

of the ferrul 0 .th r ur d4go0 i i a The
val ve stem 11 #%%lg%&éng %fg %ﬁgcﬁhgﬁoggugkg ggnggthgevéﬁﬁgbﬁénb 112
and ferréle 119 whﬂ¢htmgnathEBOWltﬂbéhgnd1wﬁﬂow tsrehgbetihef f by flange

120 which is Lgcatad Jud aheelQEhehbeglahaﬁeerbgléheT ge&low end 119 of
val ve stem 11 i ncl udes a i scharge port 121 exten ially through the

side wall of 10 thénw&rgdisdenpilin ?H§r§al@élseénrm§1CPmp9ﬁ6ﬁtﬁas an

internediate &Qetpqeska% mWﬂ&@ﬁng% aMﬁQcHObhﬂé@aBQsdefbntﬂg a central

d h d t 1 h
P e oot oot Bk B BRe s haGL bR | S rhE part e et voen &

second ﬂbangepk%ﬁlemepaea3|mg Ubelcesesuedlaselaeeﬂena a?@ ohet he val ve

stem 111 and an.iopeh eidel2(-0011he VALVRLSLERYLAL 1gnd, A0 end of the

val ve body 11 I'as thée valve on-di spensing position in
whi ch the 20 ﬂnﬁ§ﬁnﬁﬂaﬁgéx§zeslthéﬁdthﬁ §éatuh§ aodt boe weihstBe outer

seal 117. Thed@%@ﬁ@ﬂgfkaegerl%chs1boca&ﬁdseHEShHﬁaiéesV@bvetﬁenber 112,
but within the val ve "body 1 he neterin Is seal ed fronlthe

13
25 at mospher e B?mﬁﬁéroﬁteﬁtseﬁﬁsil? PaRd P%oﬁb?h@uﬁFe%%u?ﬁ%eﬁecéﬁtalner to

whi ch the val yettle is atsmmheddbsotaaylaepbsseabnlbﬁ its iﬁeethéystratlon
of the valve 110_shown i.n Flgangaﬁg dlal por %gS 124 g ther with the
t

central caV|t§ FE 2EhE gd Mile °sBRFi 8h 12 fpfﬂ%1%ﬂ| fenber 111

connect the nEEQHCMQO@hanbectiye drtilg thepooahbeneeisg &hatlahblehi s
non- di spensi ng EOQQ%BI %Qﬁsﬁﬁ%eghﬁgleﬁﬂPﬁésll3 will be charged with

product to be |spense ression of the valve stem1l1 relative
to the val ve nenbe?hflﬂesérﬂﬁatVﬁ@VﬁD@éQ LhhBFEF§teat bnt hbgebat i her, the

radial port 1l3Aockset! eyed off dasgi HeliZedyBWewZ002-r dispenser, and
includes a valve stem 111 which protrudes from and is
axially slidable within a valve member 112, the valve
member 112 and valve stem 111 defining therebetween an
annular metering chamber 113. The valve member 112 is
25 located within a valve body 114 which is positioned in
a pressurised container (not shown) containing a
product to pe dispensed. The metering valve 110 is
held in position with respect to the container by
means of a ferrule 115 crimped to the top of the
30 container and sealing being provided between the valve
body il4 ard container by an annular gasket 116.
An outer seal 117 and an inner seal 118 of an
elastomeric material extend radially between the valve
stem 111 anz2 the valve member 112. The outer seal 117
35 is radially compressed between the valve member 112
and valve szem 111 so as to provide positive sealing

contact, the compression being achieved by using a



- 6 passes through the inner seal 118, thereby isolating the nearing
chanber 113 fromthe contents of the pressurised container. Upoh AU 002
novenent of the valve stem 111 in the sane direction to a dispensing 5
position the discharge port 121 passes through the outer seal 117 into
comuni cation with the netering chanber5143. In this di spensing position
the product in the netering chanber 113 is free to be discharge to the

at nosphere via the discharge port 121 and the 10 cavity in the holl ow end
119 of the val seastehidhlprithides hen viahver S¢eendd Ifits oreltdaseatlide bi asing

of e return spLNg 125,6au08s, g VL UG BLEM AL O LELY 1 115

original position fer hanbe eCones r echar ged
i n readi ness 15ntortlﬁarph%svdrsmmw@t@miatqiwg TeseUMonent parts of

conventional drug d‘rﬁ@%ﬂ@& Sexh CEBy }§é’§ha@5ed’@| Ve r@pm{sprd@d/oeessterrs

i nhal er housings and so on, are generally forned as single nouldings from

material Such hEoROthgevalve W‘Vé%% etlorang I primtent bt evprdhd 2 & the
deposi tion proRbenswdesssi Hed abpyve. lﬁlém & £ SOPEF 1GASRS 140 M ght be

possible to include a separate |jner of mat erj al suc fluqr opol ymer,
ceramic or gl a%81¢R ’r?ngg%aﬁb% Yo t(hh"ia MFEET N ﬁ'@r‘?“r}bexa-‘-'pd@ X ot 755

probl ens occurkeollbwseneqll® est tdel ve-shesn gl ainaleidd catd irhafrgeoul di ngs
and noul d tool t t onent s ate s ch I|ner In the
pr esent invent?%ﬁg w%r%xgsrég r@ ]Fa(ﬁ ffmt% the co%oner%’tl ts of the
pressuri $eéd 30tkéespehge ngtemnt bl nerThe ev vtk Sisﬁmdrﬂ\ﬂerﬁumr tl’@@l igrlg and
moul ds from thentLadidi opal sddt £ al 5 | 1@l £ ahove. soThRy 1308 drfaen subj ect ed

to a cold pl asrra pol ynerisation treatnment of one or nore rmnoners which is

a "hydr ophobic e?%%h??reﬁtc%‘iﬁﬂ R LREMPIR 1385 3 BAT G the pl asma

pol ymer on thessaté@cea@ial fpoﬁwmomntlmrmsldphla:ﬁ‘e sirgd fdemidtedr educes
the deposition_of active drugs, on t rel evant surfaces 2, 1 ,~~~JG 2002

due to factor SUERUEE &AnfFRf ]ct‘?aovr?ayand wat er pr oof charac~~~i stics and
| ow sL=fh%e ener gy ATmrm@mer ek renTiETEres wekruse detdiid £ lahgeed 6ar e

per fluoro-cycl g ,&%fl zq%é]ﬁ%eoggyf uorolgh X q__rh%at\ﬁ]l% thi n | ayer

of plasma poly |sed (?uoro cy exane exane on
appropriate sustemelllxard 40 uUrriematEE!dﬂ Ml sdartdenyatee sitem Bd lused, such

as tetrafl uorogbdys@nend T6f)thd rdélxk@fkﬂﬂi%/ll%%o Wi itdeneafileori de and

vinyl 10 fluori de. t wo rmno rs fluoroethylene and fl uor opyl ene na
Loy beoused TS T I A RS B o Rty e P ( Fipy

The procegss i sfikneownfbsndeal D plsasrald tireatawnimpsditadteniehattiiee Wit hin
the body of the,plasiR{ s P, aMGe Ve NIV RS G ALY al s such as
outside the valve member 112, but within the valve
body 114.
The metering chamber 113 is sealed from the
25 atmosphere by the outer seal 117, and from the
pressurised container to which the valve 110 is
attached by the inner seal 118. 1In the illustration
of the valve 110 shown in Figure 1 radial ports 123,
124, together with the central cavity in the
30 intermediate section 122 of the valve member 111
connect the metering chamber 113 with the container sc
that in this non-dispensing condition the metering
member 113 will be charged with product to be
dispensed.
35 Upon depression of the valve stem 111 relative

ct
O

the valve member 112 so that it moves inwardly into
the container, the radial port 124 is closed off as 1

ot



pol ybutyrene terephthalate (PBT), nylon, acetile and tetrabut y,; eﬁU
terephthal ate (TBT) can be treated without fear of thernal 3 Gﬁ@ﬂz
treatment is a vacuum procedure in which the conponents are placed 20

i nside a chanber which is evacuated to | ess than 0.005 Torr. One or nore
nononers are introduced to the chambeér éat a controlled rate and a 13.56 MHZ
r.f. signal is applied to an external antenna. The plasma is ignited within
t he chanber and maintained for a 25 given tinme at the presel ected power
setting. At thmasses ofhtdugh ride rignen eead| ddita ithegebyngsiodh&dngt he

chamber 1| UShe&ué‘gﬂ%Iﬂeler'%jra%kﬁef eﬁlrs' eﬁ“%% the %o"n%%ul*ﬁ gsthhp layer (for

exanple 0.005 to 0.5 mcrons | asnma pol ynerised nmaterial is
intimately 30 DR ioed rr@rsnﬁrlfr@@e of RO $UEERSENERVEMEREheE Sheentire

conpcnent Wi t hjdn $1es ¥ SISl i SEGHE REeRSIdIGeeeibal RN 2 Ghis leﬁglhae surfaces
of one or_nore conponent. whj.ch woul d cone&:zgvo contact wit Be nedi cament

during act uat iRt Fiife Prshedds 9o PGESER FAPPEIEdtPPessuri sed
di spensi ng ccnﬁuuémﬂséﬁlxﬂkﬂrmpﬂd)ddmmumneaeﬁbnlmvehtmbe menetbrgmet eri ng
val ve of Flgur

val v I 002 _8_
treated. HoweVels adrd%tll%lnal%rg%ﬁgﬁ‘sl s e%sqpl%agﬁgé 28 ﬁhFrgrOdqug sonme or
all of the ot her ¢h&nmatﬁnmnylahﬂmaerpéﬂﬁslgffmhe tal ve, dischadgagtohe val ve

body | 14 and Eﬁﬁ%l(ﬂuﬁ%é?g%e L% apd %ﬁgchgrﬁgtgggg 9b1t BRGS: ﬁgals 117 and

118 has the a nefit that frictio the seals 117 and 118
and val Vi@ st erfaMitty sin ddifc & llestlenichd Lion ofasher Vééé‘?aﬁr—éﬁ 6tlthe devi ce.

The level of frictiedaineanitie stanve 195t ed tleandaseahs pidsand 118 may
be further redu equy 10 treatnent %f t he valvg steﬂ11 1 |tsgki uch
treatment red TS U SRS oh & e EG PSS SPFi dBRECehPY BP oils to
be applied to tdmurmedcs ﬂt:b? canidyihk8 podivdbwne shRenelidsulteahaent of the
seals 116, 1ipand 148 alspd1as hedeneli La ot reduchngLayvels, 15 of
extractibl es ere t SEals are “manu acturecCI astoneric nmaterials,
reduci nd ¥ he pearmeapiitiay difspemsisgaloperatinaspropel | ant in the pressuri sed

di spensi ng cont ai ”efhé‘%n{p%}?}éﬁt”%atrﬁ% 'o%V%bﬁv@BtilBﬁQlipakQa of product onto
the surfaces of the seals.
dispensing dev1ces, such as valve members, valve

stems, inhaler housings and so on, are generally
formed as single mouldings from material such as

20 acetal, polyester or nylon which are prone to the
deposition problems described above. Although in some
cases it might be possible to include a separate liner
of a material such as a fluoropolymer, ceramic or
glass to line a portion of the are in which deposition

25 problems occurs, this requires the re-design or
modification of mouldings and mould tools so that the
components can accommodate such liners.

In the present invention we propose a solution in

which the component parts of the pressurised

30 dispensing container are made by conventional tooling
and moulds from the traditional materials listed
above. They are then subjected to a cold plasma
polymerisation treatment of one or more monomers which
is a “hydrophobic” treatment which creates a very thin

35 layer of the plasma polymer on the surface of the
component parts which significantly reduces the
deposition of active drugs on the relevant surfaces



~ ~ ~u~ zooz 1. Pressurised dispensing container for dispensi ngﬁ 200?
medi canent, wherein at |east a portion of one or nore of the i#t Mﬁ

- surfaces of conmponents of the pressurised di spensing container which cone

into contact with nedi cament during storage or dispensing has a | ayer of
one or mare cold plasma pol ynerised f4 dbr4 nat ed hydrocarbon. 2. Pressurised
di spensing container as clained in claiml in which the one or nore
nononers for cold plasna polynerization are selected fromthe group of
materi als conpduéi tg Petidriosocieyrd adrexanty i qrerdralorandexaierproof
tetrafl uoroet hgl ene, trifluoroet yllrene .yljrn | i dene, fluoride,

et

vinyl f1 uori de, “PFEDY oet B3t BRe HiY ¥ ot 5/IBE 93, Metering val ve for
use with a pressuriBed pispenseagnoonalndrg udsee valtre <corrdesisng @ val ve

st em co- axi al Iy sk dabl e WA 2,9 ALV JEher-o Sl e dpehen qnd val ve

stem defini ng ann nmetering chanber, outer and I nner annular seals
oper at i ved bet weepa tdea ridspectaxer quf laame ipemesridseoff tupxroral ve nenber

and the valve stemioxsealot hel il idxdmR & RS RPIp diharebet veen,
characterized in that at |east_a portion of an internal surface of the

metering val veSHES2Ee 1 ay e TP OMa% Rt HEROTE FAY fersios & nononer s

bonded t her et ougd@) esuict hes | Batera f ludfoex I5Alehepl (@ ,pol yneri zed

fluorinated hydrogcarbon. 1 ~11.C 2002 9. tering valve as clainmed in

Cl o 31wy Ehe SR SRR Ul St 4 S At AR The et er | ng

chanber.1¢. Mfkwongdeal VErastvwd anareshers dlivreroedth ydleaiemmnd or 4 in which

the internal Sr{acs, cOIPIdidy $ISGh Ysdd'® o aoth THIPG- 6. Metering
one of al ns to [

val ve as clained i'nan _ n which the internal surface
conpri ses a supdhFeenfitupringtrd atdlenemomyilegevdlfEd)as clained in any

one of claims 3 to fhd MBSl tie dridel nal “TH1aea GRRPT tseS taethds f ace of
either of both of said outer and in annul ar, s Met eri,ng val ve as

er eal s, 8.
claimed in any?dneof PIREIAL W] FIERT Wi RPOHe c&lmt@@ PdeSHer 18onpri ses a
val ve bady in aibdnt he Thal s/ echeentagyl d sz dloocaitted i atifse swalhveasbody having a
| ayer of one o d p ol \yJrer i no rs t heret o,
wherein the | %M@t%%nzf (%oela%r%tgjsanlaar%ol@%l)i’sg Inljolr%i%%gt‘igé3 %%/gr ocar bon.
9. Metering vatserasutyrEneddrerihadid cof (TBTai @ n3 bieo t&ekdetther conpri si ng

a gasket extengding, bhetmeen 4N RealdingSlidacesnel iRe cHeheriiRg val ve and a
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25 given time at the preselected power setting. At the
end of the treatment the plasma is extinguished, the
chamber flushed and the products retrieved. As a
result a thin layer (for example 0.005 to 0.5 microns)
of the plasma polymerised material is intimately
30 bonded to the surface of the component.

-Either an entire component within the pressurised
dispensing container, or just the surfaces of one or
more component which would come into contact with the
medicament during actuatior, could be treated to

35 provide an improved pressurised dispensing container
according to the present invention. In the metering
valve of Figure 2, the valve member 112 alone may be



" 13. Pressurised dispensing container as claimed in either one c}\@Gr@U;O
or 11, wherein the plastic conponents conprise a thernoplastic materra

. selected fromthe group consisting of polybutyrene terephthal ate (PBT) and
tetrabutylene terephthalate (TBT). 14. Metering valve for use with a
pressurised di spensing container, the \al-ve conprising a valve stem
co-axially slidable within a val ve nenber, said val ve nenber and val ve stem
defining an annul ar nmetering chanber, outer and inner annul ar seals
operative bet veesatded. rek{sqwatéw,e auid:s:ricaraci ibmﬁe“faemls:aﬁ Héeokaﬂe@crrerrber
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ace

wherein at Iea a por an |n ernal sur eas one conponent
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conponent _and the pl asma pol yneri ze

hydrocar bon.  Seabs 2 117 FM@ 230@211@ tihﬁ@rq hpglade benediid d@ti n cl ai m 14,

wherein said pf@asdd Lot bRt the f@amd 109 arkd nalse sMmulding skem Metering
valve as clained in elﬁtfg{er Cipne of. clains 19 ar 15r wherein the pl astic
b s

conponent conprikess & e 0% d Y &R ST PRI O S sttll"r?g of
acetal , pol yesderiand mweomevlel d‘sﬂatfermctg.dralbe&mmltwdfﬁi(illv@ aitldrer one of

mater ai sel ecti TIBMTHE grous Sreat iy o JOEt: ¢ EaRE LorBoht hal at e
(PBT) aniP t et ratratmente qfertdghtvealvet stEMBTLL lAseAfAB AUAD% A[ L. A&l % A3L. A@
AL AR ANG Hreatmeh® Adlices or eliminates the need for silicone
emulsions or oils to be applied to the seals 117 and
118 and valve stem 111. Treatment of the seals 116,
117 and 118 also has the benefits of reducing levels
15 of extractibles where the seals are manufactured from
elastomeric materials, reducing the permeability of
the seals to the propellant in the pressurised
dispensing container and reducing the levels of
absorption of product onto the surfaces of the seals.
20
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fluorinated hydrocarbon.

2. Pressurised dispensing container as claimed in claim 1
in which the one or more monomers for cold plasma
polymerization are selected from the group of materials
comprising perfluoro-cyclchexane, perflucro-hexane,
tetrafluorcethylene, trifluorcethylene, vinylidene,
flucride, vinylfluoride, fluorcethylene and

fluoropropylene.

3. Metering valve for use with a pressurised dispensing
container, the valve comprising a valve stem co-axially
slidable within a valve member, said valve member and
valve stem defining an annular metering chamber, outer
and inner annular seals operative bhetween the
respective outer and inner ends of the valve member and
the valve stem to seal the annular metering chamber
therebetween, characterized in that at least a portion
of an internal surface of the metering valve has a
layer of one or more cold plasma polymerised monomers
bonded thereto wherein the layer is of a cold plasma

polymerized fluorinated hydrocarbon.



110 10"3=10%& ()-![ f110%& ()-0! "f!10%& ()-0! "1 10%& ()-0) 7 9 156 2002
}[9dY: ' VI X @ 10%&' ()-3!" @ 10%008& ()-3!| D @ 10% J

& ()-3! @10%008 () - 3F@L0%OE () - Y% 1090818~ s

6>wWU3dY: 'V @10% ] & ()-3!'L° @ 10¥SHSH&' () - 3! >‘ @ 10%00& ()-3'n" @ 10%u&' () - 3!
[ @10%Dbé&.()- 3! Me @0l (Yal3r?@NThelSli&l in claim 3 in which said

10% : & ()-! s, ! 10% ()-I I 109& 3 10% & 31096 10

10] ] 09gr wU3uS1! ! ?1“%?6% OF ‘%Cel 1%}&”(} @& él‘%)‘i % (Q%e |%%}%51 &1V
110% : & ()-& 'V &niRkdr() - hK}oNﬂ"n 1109 #10988& () - 10 10

10/d 110%& ()-&!'Q!10983& ()-& ! " 110% ()-& 4zXeML!'!I's™  1109BB& ()-3! " ,!1
0%& ()-3! ,1109\N& ()-3!'? ,110%{& ()-3!,110% ()-33,10% & ()-A{|}zXJI<1l!!s
10 . . . . . .
100d, 1 10%&: ()- 31T EeF 109" T} VS 2P 1608 8RS AP S ThBBePT) O 5P 1098 & {53y -
, which the internal surface comprises a surface of the

e! T"Y#oM+1!i " 9s! 109%00& ()-3!n 9s! 10965& ()-3! " 9s! 10%&' () - 3! | 9s! 109%CYCY%& () -
310%&'()-9$10%&f¥?lvﬁo DeFR& W [ ML!'i " 9s! 109%00& () -3

6. Metering valve as claimed in any one of claims 3 to 5
in which the internal surface comprises a surface of

the valve stem.

7. Metering valve as claimed in any one of claims 3 to 6
in which the internal surface comprises a surface of

either of both of said outer and inner annular seals.

8. Metering valve as claimed in any one of claims 3 to 7
in which the valve further comprises a valve body in
which the valve mnember is located, the valve body
having a layer of one or more cold plasma polymerised
moneomers bonded thereto, wherein the layer is of a cold

plasma polymerised fluorinated hydrocarbon.

9. Metering valve as claimed in any one of claims 3 to 8
further comprising a gasket extending between the
sealing surfaces of the metering valve and a
pressurized dispensing container, said gasket having a
layer of one or more cold plasma polymerised menomers
bonded thereto, wherein the layer is of a cold plasma

polymerised fluorinated hydrocarbon.
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12. Pressurised dispensing container as claimed in either
one of claims 10 or 11, wherein the plastic components
comprise a material selected from the group consisting

of acetal, polyester and nylon.

13. Pressurised dispensing container as claimed in either
one of claims 10 or 11, wherein the plastic components
comprise a thermoplastic material selected from the
group consisting of polybutyrene terephthalate (PBT)
and tetrabutylene terephthalate (TBT).

14, Metering valve for use with a pressurised dispensing
container, the valve comprising a valve stem co-axially
slidable within a valve member, said valve member and
valve stem defining an annular metering chamber, outer
and inner annular seals operative Dbetween the
respective outer and inner ends of the valve member and
the valve stem to seal the annular metering chamber
therebetween, wherein at least a portion of an internal
surface of at least one component of the metering valve
has a layer of one or more cold plasma polymerised
monomers bonded thereto, wherein said at least one
component is a plastic component and the layer is of a

cold plasma polymerized fluorinated hydrocarbon.
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selected from the group consisting of acetal, polyester

and nylon.

17. Metering valve as claimed in either one of claims 14 or
15, wherein the ©plastic component comprises a
thermoplastic material selected from the group
consisting of polybutyrene terephthalate (PBT) and
tetrabutylene terephthalate (TBT).



