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This invention relates to an inhal ation device by neans of ‘~V\'/h| ch -met ef d
doses of medicanent in the formof a powder can be di sper sed to a usef .

5 particular it relates to a device of the type in which the medi’ c’aﬁ‘ent
powder is held in bulk in a reserjoir with which the device is

provi ded, and is netered to the user fromthe reservoir.

I n devices of the type just described, it is difficult to obtain doses

whi ch are equMethed andStrudire foit Gentizof ti CoppertVietalippatiopr i at e
tolerance. It wll be 10 understood that the tol efance permtted is
often very small, as it is i Ingplating Via ong icopsluglasi shoul d be given a
dose which is very close to the nom nal value. In / order to maintain
t he nedi canent powder in a nmanageable state it needs to be kept dry.

Any ingress of noisture into the reservoir from outside can cause the

medi canment powder to agglonerate and this nay be detrinental to its free 15
flowing properties rendering it di fHipldafithe fnaveptian consi stent doses from

t he reservoir. In the absence of adequate reservoir sealing it may
be necessary to i ncorporate a desiccant cartridge into the reservoir
to absorb any rrm'lsmymehmi generally reldsmo SR to cUppér Wﬁngfoh%amid&ﬁélucftbrm ent
to prevent deterioration of the medi canent powder It d-s
an obj ect ofcomipengnteddnte pamtiardriyo it rtlatepltma/pweea fdaunmémgfmtlmnetetcppeci ust
descri bed, i.n which doses can be, re edly a uratel di spersed, w thout
requiring a ¥ ?fé‘rfgf’ﬁ@’%%%‘?ﬁ%qﬁ%?gﬁ?ﬁ' féB‘?ﬁ’Jl eavoPdengcoppcr It is
a further o &}7;9 Jnl;@ t V, i

type j ust d(taus?gr eétl utlH%}\ﬁ g E{l ﬁ?%r?gﬂ }chfhr é@é%ag%atta g gdegslefr(r)gFeerﬁan

ef ficient 25%opperssxade ﬁngnmpﬁertoontactewefaée ot meegraéd eedusttchie i nto the
reservoir. WO 96/ 08284
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According to the present invention there is provided an inhal ation device
conprising a body defining a reservoir for medicanment in the formof a

powder , an outl et througthkgxlauﬁdusﬂ{emamiidmal e, and a dosing
menber with at |east one netering recess formed therein, the dosing
menber being noveable 5 between a fi rst posi tion in which the at | east

one neteri ng receés COI'TI’TUI’]I cat 91 I’e%ﬁI’VOII’ t.0 I’ eive a
IWCI' resxs IVlty an COn\Xﬁntl éh II%U.HF east

dose of powder t he? Weﬁﬁao‘%esé%%%anﬂg tion

one meteri ngwrr@sc@ﬁﬁmt@%mewﬁts%d%hg ﬂiehﬂo@weloetsxghmca@m}nmgher speed cHife TUS er
to inhale the dose e at | east one netering recess bei n% formed in a
¥

face of the WBes o2 ﬁ@@b@ fabnn@eém phttemed Iaa’ersng” maalrsepataten by dayerscafl ingpddtest a

10 sim | tin theb n t €L EB&L VO

and at | eas e e i dia0havittonditn Bt i Sl Bl AT R eot it SR e,

to strike anaaybf metal Whe:? H&ﬁ B edlpddel 88aik Wh%ﬁ‘ﬂleg@Vi'ﬁ 8re opened, copper oxide I91€

at | east one wei ght may be sl |dable longitudinally of the device in a

respective bigeedy todfiotrh ohitlee eoppet. Thwrdoap@ oiiercgn provides omveerof eledirhl tehistabes e.
or even block electrical contact to the next layer of metal, and it therefore must be removed

before that next metal is deposited.

Wet etchants, such as hydrofluoric acid have been used and are highly effective at
removing copper oxide before metal deposition. But copper oxide can regrow quickly on

the copper surface between the time of the HF treatment and subsequent-metal deposition.



15 Alternatively the weight may be in the formof a ring encircling
t he device and slidable longitudinally thereof.
According to a further aspect of the invention the face of the dosing
menber and the mating face of the body are sealing faces with highly
pol i shed snmoot h surfaces which forma sliding seal which excludes
substantially all air 20 fromthe interface therebetween.
Suitably the sealing faces have a surfdce texture sufficiently snmooth to
have a roughness average value (Ra) of 0.5 microns or less, preferably 0.2
m crons or |ess. Argon sputter etchingShast tdeh yis¢dhio cleaalviasgnfsamemnduatorf dhiggs. havnge

suitably the&i have a fl atness of .2 0. 005mm. or Ieas, tgr ef erably 0.003nm
_or |ess. uminurgmeiptlizadion efiectively removing aluminum oxide in the same vacuum

PCT/ EP95/ 03643 . : -
Al ternatively {rhbgr lslsé)'g It? nﬂlgenfdécg%ss}t ﬂr%ﬁ? e>l()tel 8 hi g{ngtacl:'owsctgfk}m%eehass & éﬁ%i nS’“ P%?g etg

may al t er natdesteky chitpet pkidedBdcaade. exposue fokr dxedizi lefviRdintene ist 4veided dkiwgn
faces may _ be spherical . . The sealing surfaces are
sui tabl y nad&e gxidg rerapvl siegiagd tha dappsition siep thesreogdationpreblem has Spensavoided.

ceram cs or tals. . A further aspect of the invention

provi des an I?ﬁh"g? RISSEH 1% foé%recogmzed( %ngﬁf%@ﬁgargm} g’suéﬁe{}% ?Voflgfgeﬁl%@fecfgﬁe nt
in the form@ppér RAVIE not AprobibmSbr AIRAAMER as describedibseth BReldiser can inhal e,
a netering nmeans adapted to communicate with the reservoir to -
receive a dose of powder therefromand with the outlet to permt the 10

user to inhale thg dose, and at | east e wei ght noveabl e .in the device and
adapt ed, when the A Bettetgolfiapanneadsd L P ﬁfoamqe-é%ﬁrl?taﬁf@cea@ﬁ%a in
t he i ot : i L ] I i an

i nhal ati on g%ﬁrg gfrgg%lﬁa é‘f"r’né’f héle pr&g&b%sggéh%%?%}goéh glyl g%}geg%%%r%gg%

medi canment s additidral processaig steppawibthis sfutoutis piovided by tiy follgWwinghihedhtianuser

can inhale, and a dosing nenber with at | east one nmet ering recess
formed therein, the dosing nmenber being noveabl e between a position
in which the at | east one nmetering recess communi cates with the

reservoir to receive a dose of powder therefromand a position in which the

at | east one netering recesﬁnﬁﬂmtﬁau@&n%ﬁh the outlet to permt
the user to 20 i nhal e the dose, the at |east one netering recess being
formed in a face of the dosi ng nmenber, the said face being nounted

i n contact against .a.simlar t] -f t he ;bod characterised
n that the oaid friedisfooedl Rk (s ersert iR S0Pl ORp BN Mnerf e tF o2
of the body §awer Hestihy fRmEVIBE oRIABRH Viab tat BCRRaMBGbopper metallib@l Wafdrs.
contacting face to face kinetic seal which excludes substantially all air

25 fromthe i nterfape. The term' _ki netic seat' in this context neans a
\s/\%algG'; Bgt28zan It is stifl ggo%&%%jerc? (l)fat.th!e \;/)?esen \{ref‘\ge%ggn %f prErt}I%e %VI\)Kr)oc];gsC{%? removing

PCT/ EP95/ 036&?;)per oxide in a via in insulation on a semiconductor chip without splashi_ngéopper onto
Anot her enbodi nent of the invention provides an inhal ati on devi Ce

via sidewalls.

It is an advantage of the present invention that copper oxide is removed without

additional processing steps to protect the copper or via sidewalls prior to oxide removal.

These and other objects, features, and advantages of the invention are

accomplished by a method of processing a semiconductor wafer having copper



~conprising a body defining a reservoir for nedicanent in the formof a
powder , an outlet through which a user can inhale, and a dosing
menber with at | east one netering recess forned therein, the dosing
menber bei ng noveable 5 between a first position in which the at |east
one netering recess conmuni cates with the reservoir to receive a
dose of powder therefromand a second position in which the at | east
one netering recess comuni cates witR the outlet to permt t he user
to inhale the dose, the at | east one netering recess being forned in a
face of thendalbizatipnyesmprising e Kepsoff moadingthgwated hiviflg b patanédeippadaydst a
10 simlar mating face of the body at the | ower end of the reservolir,
char act er | 8¢ apansulating layeson saicopperdayesguowfing fevia inssaid inyalaties laxed t he

id ti f the bod | i f a i,t h highl. i shed
oo faces w6 adlophlifiHay have forldon SBb b RATR il Wik Biilie B0 S0
ai r from t Reaferh e dhaGdbet; HR6ABREWRBHucing environment in sailiRBamBMaB kdddBe ka4 f ur t her

described below with reference to the 15 acconpanyi hg drawi ngs i n which:
Fi gure 1 i soppgexsiedotelomentdl coppet; snd weithvul exposingdhe wattetd axoxadiciogdi ng t o

t he i nvention, show ng the nain.@ody conmponents in di sassenbl ed
form envirppgentdeposiung,a P31 V8w of the body of the device of
Figure 1; 20 Figure 3 is a rear view of the body, partly cut away;
Figure 4 is a section on line A-Ain Figure 2; Figure 5 is a plan

vi ew of the bodyln an alternative,ghé grventich i8 agempadidtorestvctave, 0dmprighg.de i nsert
which is |ocated inside the reservoir defined in the body;, 25

Fi gure 7 i Paliersedfoppeaiayepantinsplating layeapn spid cORPa 1avsrgeria srwidinsdiptiag dosi ng
gecfrr}’ Eégwog%@fé % {fd @g;r);;er Jye}, r%giddv?ey E:ocn?pr%finglzéigél\{/ﬁls]ﬁmned of said mé’ﬁ@%’lg%? 4
Figure 8 i sind aphu@lvedRetf tatadting lahRRnBnBl bopgetr SR e 6F said copper laybidivls8idd
shows a spring-retaining elenent which is inserted in the dosing

menber ; via, saidriogduetivedines fuather chating saidisidswall$, whesein szid igenpoiides of

Figures 7 and.S§; 5 .Figure 11 i.s a section through.a second odi nment
of %o dovi o AP apvRpr (iffuston, Buete vaige fo et ety ooting gl RdwgtT o
section on line X-X in Figure 11; and Figures 13 to 15 are
perspective views showing three steps in the operation of t he

devices according to Figures 11, 12 and 16 to 19. 10 Figure 16 is a
section through a third enbodi of .,a.devjce _accqrding to the

i nventi on. Figure 17 i 5*%%&6?%?\%#%@'%%% n Figure 16;

Figure 18 is an expl oded view of the enbodi ment shown in Figures 16 and 17;

and
FIG. 1a is a cross sectional view of a via in a wafer having a copper metal wire

after sputter etching to clean copper oxide from the surface of the copper metal, showing
the problem of copper splashing recognized by the present inventors.

FIG. 1b is a cross sectional view of the method of protecting sidewalls from copper

splashing provided in US patent af)plication 08/858,139.

FIGS. 2a-2f are cross sectional views showing the process steps of the present

mnvention.



.15 Figure 19 is an expl oded perspective view, partly cut away, show ng

t he dose i ndi cat or nechani sm of the enbodi nrent shown in figures 16
to 18, As shown in Figure 1, the device conprises a body 1,
a cover 2, a dosing menber 3 and a nut 4. The body 1 has a el ongate
mai n body portion 5 which defines a reservoir 6. The body may be
nmoul ded from pol ycarbonate, 20 ahum niumor any other rigid materi al
which will transmt vibrations. The reservoir 6 contains a supply

of medi canent he formof a owder
“nnaler dovi cdlCopapeid Hypsedifiel glépésbm@rﬁwdés mg e o e
overfill ofeROW&Hion0 ensure that there is sufficient powder in the

reservoir to deliver the correct dosage of powder for each of the
prescri bed nunber of doses 25 for the powder supply contained. Thus,
whi | st the deV|ce may be provided with a prescribed life of 200

doses of powddilG- #nis & wewrspelignakmgwas ardyphdamascene structure eRoompATIRRe

PCT/ EP95/ 6
eqU|vaIeﬁ$éggﬁ5X3nﬁbses of powder. The reservoir 6 may al so be provided
with a wi ndow (not shown) to allow the user to check whether there
is sufficient powder remai ni ng. ~The nedi canent is one

whi ch is sui tel'ltoiGeSfmra drogsasiectionahyiewnd astamjedswalhvig structumdincampassgahe wel |
known to those skilled in the art, for exanple for the treat ment of
asthra. PORERIBYHHOR: cament s suitable for this purpose include

sal but anol , becl onet hasone, sal neterol, fluticasone, fornoterol,

t erbut al i ne, budesoni de and fl uni solide, and physiologically
acceptabl e salts, solvates and esters or any conbi nation thereof.
Preferred nedlcanents are sal butanol, 10 sal but anol sul phate,

sal neterol, salneterol xinaf OQFE"“HWQ!EQ‘EBQ&“\?WBDI onat e,

becl omet hasone di propi onate and terbutaline sul phate. |ndividual isoners,
such as R-sal butanol, can also be used. It is to be understood that the
nedi canment  povilierprasent mvestostregighedeyt tiodt sputeer chhhigﬁ@ov.&@ts]j)luﬁeridﬁgp@din&m s, or
there may. ddltlonally be a carrier, for exanple |actose powder.

The upperSieigilset gand Vbsonipgipating W %@Wﬁlﬂfy EnYaRted coppgh awhomqym Fﬂ@r
le, dge fnot sh
o ot ur o TEoTHE Bl Slglcls B e ERAM E AL b A o NP PR

absor bi ngouRi tsaufxeglafw&uough the mﬂetrog,qedwum afmmme@s"hsca‘n ihf\8atBa rotr kel es
t hereof . The cover 2 nay be renovably secured to the body by any

known rreér?ﬁ?eff"@kﬂdel?@m#éo By siticen devist amcause gate exidy/lqalip g sedvee gatg paidef i t, to
enable r g.0 ther ir 6 wth powder. In this case a
phar naceﬁrtgflu%:bé tI;’g(r)rac esefﬁlﬁlﬁé?n%%ﬁgehg ring (not shown) may be

i ncor porat ed between the cover 2 and body 1 to prevent ingression of

noi sture into the reservoir 6. Alternatively, the device may be

i ntended to bec@mg}waaﬂﬁlslgned US patent appliceiiomO8/B5 & h3afto Gedkengtpil yaddfespaswder

th h th tl
secur ed 106 DRI Iy emE Rt o i GRgs &Y Froviding BhgRE PGS o A1 W ng or
gg/ %‘Dgg;cg Orgﬂ%i’de athhe b&tdn?oplﬁe YROBKSH B4 BREWAIES to protect thosdQidR/ 18284

from copper splash during the argon sputtering step. Barrier material 5 can be a thin layer
of tantalum, tantalum nitride, tungsten nitride, tungsten silicon nitride, tantalum silicon
nitride, titanium silicon nitride, or silicon nitride. In the process, after via 6 is opened
barrier material 5 is deposited. Barrier material 5 is then directionally etched to remove

barrier material 5 from horizontal surfaces. The directional etch removes both the barrier



7 medi canment powder may consist purely of one or nore active

i ngredients, or there may additionally be a carrier, for exanple

| act ose powder. Extending laterally fromthe | ower end of the
mai n body portion 5 is an outlet 7, which, in the enbodi nent
illustrated in Figure 1 is in the formof a 5 nmout hpi ece. 1f, however,
the device were intended for nasal inhalation this woul d be repl aced
by a nosepiece. At .its radially i nner “end the interior of the

nout hpi ece has a downwardly openi ng aperture 8 which conmuni cates, as
descri bed bettenal anidtchpperdasieriberelacrpesed: ohsputtdr eghmgdtspecanfalgpdwderfotoede

i nhal ed. The outlet 7 is also provided wth aﬂgﬁgr of air . inlets one on

9,
each 10 tgjogen copiact fe elpmanial ¢nppeiswie 8o & TFAienad AShngior SPHIY r educe

t he resistqﬂﬁﬁn e ] : d i L SOGES witt od

under stood t até e garéilef H#a%?%l ZH ol @gﬁf}%gtbégéﬁag\%i)sﬁ(ghon o?jtt g% cdf]%te o
al | ow nor e thatrsplashes ip) ElonsveS thig pfbck$y iMadlyestaneadditional depositibh and directional
characteristics. ) The main body portion 5 has a base 10 in
whi ch is praseh den vdrcladdsaost tothe proggser t ure 11 t hrough whi ch powder can
pass fromthe reservoir to the dosing menber 3. The aperture 11 is
surrounded by a wall 11 a which extends downwardly fromthe base 10.
Powder is gui dedThedprbigit ARBAAM RidkdssEythd sPlditétroblem by dlisRitingledgothi ch i s
illustrated in Figure 6. The guide insert 12 also serves to cl ose
of f the resyputteing;fim the present inventionrcoppertdxgleas chemicdl]ly mdutedddo aposties cappanot
20 pass difrectly fromthe reservoir .to the outlet. A shaft
13, integral ?-hthrY@f?féé"éﬂllrﬁd‘éﬁedchRE"dW vias aff 1Bep Pirssatechfor themextietal

downwar dl y . . f 1 aTolg & j ter
n SEHED Vol o836 bo ARGl SO ThP bl redp BEORI s U o
portion 16 copper doewhbCifivolse iy Sidehdntdal adtvnphein aageh dpagtedng chiat\vhh selasied
external surface. The 25 ~ base 1 0 is further provided with two |ugs 30
arranged apioPesi alerginyulating sidewalls. dibys.additipnal psasesheepnigtmieridaagiderath t he

gé?.} Eggg; 0%%%&@@9\% 1%9 are fot nvgi&'&@ during the reductldd s%sp{ %g&ﬁﬁon, becausg reoxidation

ext end downgakeidyd,fadamdnbiEproasss seps & prof¥eLht céﬁli_ibakmf&efaf@&@lb@fﬁi of the

wal | 11 a surrounding the aperture 11. The lugs 30 and wall 11 a

t oget her define a pl anar surface for engagenent by the upper surface
of the dosing ne 3. . The wal | _of..the in bod rtion 5
of the body 1 | SToipe gitelee, emelectric compaRHs #rouied Sulies HReh el vt
regions, tox@eadink copper!lBREDD UAH BRl1RRE 35ed B4 .18 sBOwn in FIG. ZaOln3BRtihS Biyei N.

It is to be understood that instead of 'two bores, a single bore, or
mor e t han t ¥bisdormess offstlicoaxierideor spapmbn Sdon deoxidsds depositad Hy a ametkddonght e

ight 17 i i dabl i i h.of th LT i ght. i f
donge | &GP Rsrme el Yk ittt ey en dd ogi a b Primedlal p apetial
stainl ess sfi@elan Y\ AN bhlandQured, g{sgxpa@oﬁ gmgg&yarﬁ&ga&ﬁegoiyﬁm}.% irQ¥Riorend

of each bore. This I's also prefera net a and”brass has been
found to besuhswisilwohdioxidesranabntaithdopapisdikegdspiforous or boropaBdilyimersantiade a

screwt hreaded_porti.qn 20, which n recei.ve a screw (not shown) used
to secure tﬂé’hdﬁ'ﬂ‘}é?ﬁﬁaf B"lﬁ'ﬁ’@d%a%gidmgm silsequioxane. The dosing nenber 3 has

an upper surface 21 in which is forned a 15 nmetering recess 22. This has
a volunme equal to the volunme of one dose of the powder in the

reservoir. As sedfa R6hpliag sidetall 26hie thedfossein ihadatipslhppa4whingstandard i S
congruent to the aperture 11 in the base of the main body portion. As seen
in sBlatplithographicpattem@g andeany eiehy sucthassa weleetehopra piRsmH gich edvshewe Ut e

depressi on w . ent | ORI N i.des.y; The vant ages of this shape
of 't ecese w1 1. Va6 St oyl gt R AR RR Bt ot
capacity of viityReiwalliBors #iferédhneéts using single or dual damascene processes, well



.powder may be effectively enployed. As shown in figure 7, the dosing nenber
3 has a nearly radial bore 23 in which a ratchet paw 24 is slidably

recei ved. The pawl is urged inwardly by a spring 25 which is held
~in conpression by a retaining element 26 received in a

dovetail -shaped recess 27 in the periphery of 25 t he nenber 3. The inner

end of the pawl 24 is urged against the portion 14 of the shaft 13.

When the nmenber 3 is in one particular position the pawl engages

\IQIC)TIQ 2{382/28%1 in the art.-No particular attention need be paid to avoiding oxidation oféhe copper

the slot 1&yfaBe Eﬂﬁ)s@&ﬁﬁér% Ighs f&%e‘a Thud, @ﬁn@@%&& bRide 148} £8id 1fkely28 Yoime En
"~ during i nhal ation, as will be explained further bel ow

The dosi ngcownb‘errre32rvdsracoppat1sakpqspémwg268 of stepped dianeter,
corresponding to the dianeters of the portions 14 and 16 of the shaft 13,
and is 5 retained on the shaft by the nut 4 which engages the threaded
surface of the I: . :
sealing ring or Inv\%lg er 6§;vaPe9"26 P 5 %@\ﬁ%ﬁl ?r%@é be%'%%%fg?g}o%(g%&gﬁfﬁgg@gﬁ%love
around apereduciaig tivitahnisne 32 i retl i@ ®@pper oxide 28 thﬁtmwhemrfenﬂmitmmﬁ lhe body 1
and dosing._ nenber 3 into the reservolir 6. Suc a sealing ring or
washer mayllhsteted in BIGS. 2eend dn Conper ogde 2@ 15 f&éucfd to provide elemental copper )

pol yt etrafl ugr og%hyl ene. The dosing nenber 3 has an indicator arrow 297 n

in

its eral surface, and correspondi ng marks (not shown) are
provi ded on the surface of the body 1, with which the user aligns
the arrow at the various stages of operation of the device.

Ilg oper a\t,\j1 onh thetlmsa_iucirrgprb@lsd:,)pppmggﬁb gSHe%glsibd?'hméu@dmtsm atlh?uq@ngijtitﬁn
in |c e dosi.ng.recess is y ow t he apertur an us

in Bt g 85l 80 o COrtlomicly drosn o Radagen Kas

device in qf‘@é JHH, I ni ng

t he devi ceﬁ}ax also be WE! genil %%Egp?ééﬁmgorl entlg%l onb&'ﬁllhlgm\}glag%%??%are

t her eby capmdietimt B5@0Cefor &fime in the raﬁgnjfrdn\abomtmenorabbmsnhNnum tbogdese fie. I n

so doing the weights repeatedly strike 20 agai nst the anvils. 19. The
jolts whi cRORAST 8X18¢ %M?ége elametak opprgsEase 23 igher pressures; adeast s the fangge
urged down The
jolts al Soﬂﬁg@ﬂgy ‘B%g % 81{0 &"Qﬂﬁsl?e%&tn%t% ? }1&'@&# Q&%lr?{e%gft?o Jﬁ%ﬁﬁ& owde obtam%é
ensuring t haibdune mﬁmgmmssopacmcbrt@bﬁxs@mbME rdﬂﬁﬁ(brl seact’fdnebbxastdmﬁncpﬁl nt
is important in ensuring uniformdoses. What is desired i s a_uniform
wei ght of P8mped awariepliemaivaly, @ phsmes ofnl, e Blasmaiwith Hoands eammerdikeriasor
unl ess the nstant density. The shape of the netering
ocecs 25 AR BE w8 provige hygp R VIO 96/ 08284
PCT/ EP95/ 03603 10
on its filling characteristics. A shallow arcuate depression will provide
for rapid Inﬁmle@bﬁp}b avagerf3Q i nme@bu&ﬁ@hmb@@ andtintograngpart ehragrher he
reservoir substantia const apt i Q S.
The user t RAREVEESERLS revimpmeny G ERBE AT EAFURLTT RS HG - 0P WERERE
recess 22 iiihen aldve@@%kbcé%ﬁlg chiifb&ROHal w{r@hv%cahnteﬂﬁ:&asun@htyoﬂseﬂ@& end of

e n

t he outlet 7. user knows whe is position has been reached, as
t he pawl 24eposition ofitke fiext tortdmcton g»at@eumxphs_mg] élesdoutponﬁlt tcT i oxnslmng hen

i nhal es through the outlet .7 usi. air t ut | et
t hrough t h&® qnnilerqt,é!tsélgwnqihglq FoLP @qumg:hglg thejggnster, c am er ?’rst pumped

down and evacuated. Wafer 20 is then moved to transport chamber 34 and then to
chamber 40 in vacuum for metal deposition at a pressure in the mT range. Chamber 30,

used for the reducing step is connected with chamber 40, used for the metal deposition



created by the user inhaling through the outlet causes the powder in the

recess 10 22 to be entrained in the airflow and inhaled by the patient.
The shal | ow arcuat e shape of the recess 22 allows for efficient
entrai nment of powder in the air flow. After inhalation, the user
returns the dosing nenber to its initial position, ready for use
agai n when required. |7 wll be appreciated by one skilled in
the art that the size, nunber and 15 configuration of the weights 17 in
the device may be varied to provide optinmum per for mance of the

devi ce dep¥fRiiSAdhas M&fﬁ@%qaﬂ@e@owﬁ@%@@rtvém otger W%@“f‘rﬁ?l@g |e§P°SCd toan from

whi ch the m)ul a t.ran Vi b i and .t he
- characteri @@I %‘Sn%oefn%gﬂmnﬁrb elrs ?fs T° g’qﬁ rs\sllgllertop eet>1<15rrr% U%%n a%m%%ten
f ound and th atetdl @epbdi@sH M diRSle BR4rASer hRd W ddiha réd"&ufgﬁs‘i@’a/rﬂi d[epB§1ﬁMil des
i nproved recess 20 powder filTing performance.
al t er nat i veteppdspenttadiytin difis single oambei.on is shown in Figures 11 to 15
As in the enbodi ment shown in Figures 1 to 10, the enbodi nent of the device
shown in cross section in Figures 11 and 12 conprises a nmain body portion 5
whi ch defines apf&36inePud c@ncﬁl'm)r?)O éa& ogl‘ﬁidrm(\ce?{t%t With @l@ﬁilci%ﬁpc«%) e Q1R face
reservoir 6 25 contains a supply medi canent in th ormg a powd
(not shown}2'iThe 26 as shown in W5 9fd- %Zﬁe‘bnductor 50 is another copper wmng level then
PCT/ EP95/ 03603
medi canent SeRYCtBRSQis foraed plint deashioneaparis: thin Wne 5¢ 4ad cppper ﬁé Ehhbﬁé@%%t
shown in féﬁq%rte%staé)rcg\gdé‘ 9‘#‘681&?@ 1180 stoY co&p-gp 811%\1?1%%"1%% V\#SS? b €

provi ded w St ccan noi st ur e

and reduceeletenta] &dppef surfa@e RRUEE protict slRWARS 26"\6ink corfact w@hﬁ»@p& Jug ag0i st ure
and undergoi ng aggl oneration of the particles thereof. The cover 2

may be r errm@sﬁ:)ﬁuilysiemlrbedl in cpmnerﬂb@dyg@dws Eﬁtpnkixéﬁﬁﬁ%ﬁaaméandem etal, and

Chaml e DYURERIR 31603 1 otk inbherated nie RIS telsirnoe, S e ?543 T

rubber seafrhiQidet B9, generally nt ﬁ‘iBﬁé tﬁ@n LR PR EGHPRRE BR Tk 8f G@KRIM snd@nd
body 5 to prevent ingression of noi st ure |nto the reservoir 6.

Al t er nat i vatapjung hendie«hsp@sednyex’ammanbthﬂdedoma BeTN stack, or tdn@inm abd &ngdlamr
exhaustion of .the, sup in th res rvoir, in whi case
t he cover 51 5@%@%&&?&?@&‘?2&1 Sueh # Jogre Ei%?d&ﬁedj P Xfé‘éfﬁpoén

adhesi ve, n TS

| ower end t rralﬁnbt@oegﬁgéjortl on %ﬂlﬁg ‘Hats%tel \t/?/lptg %n? %ea%eé) O?Llf)edvmi c(?ﬁé%(?ll

t oget her vxmpmr ldepk;snﬁ)rdeffomes nivie eqdorimal eoatihgWihethcopperdf4f is @epdsitedon hieer
vertical axis the device and through which powder can pass from
the reservef fo ilhviags, aSShowng%Ii(%&errenber 3. Powder is guided to the
aperture by the walls of the reservoir which forma hopper.
Extending laterally fromthe | ower end of main body 5 is nout hpi ece
7. 1f, however, Thoénwanoes paeicildritigsfibdhberthdpaaiminf of coppbalagirs dvbyt thies
woul d be repl aced by a nosepi ece. Dosi ng menber 3 i s nounted upon

| ower body dﬁtaa%qe%teghmﬁ%w wabmﬁuator? Mﬁp@@fe@dw@ ﬁﬁ?WSb@wuét@a&yef hat

it may rot erti pl ained [, nore
dera ] O P EadHRN s B RN 28 pBihed B fELiGna o P RER 2 e
dosi ng nmenb@facd 24 ofmsulwmg Iﬁ{slerfml Rtifédialg ubdFel WheFE tHe paltéindthg 6f dogperaRby wi t h
base 10. It also urges the 2 dosi ng menber 3 into cl ose contact vvlth

base 10. Ddual c@mq:er@seqhslcwtaashmn tnoFIG. 4. This pogess folawys fsrseqesmce of Risugh

IF:),IC\-II-/OtEng 1 o3BG 5 except bo %gstﬁuldg %6 and wiring channels 62 are opened in insulating layer 24 in two

masking and etching steps before the reducing step of FIG. 2¢ and the liner deposition step
of FIG. 2d.



12 A weight 31 in the formof a ring encircles the reservoir

6 and is slidable |l ongitudinally thereof. The |ocus of novenent of
the weight 31 is defined towards the top of the reservoir by an end
.stop 32 formed as an integral part of the body 5, and towards the
bottom of the reservoir by base 10 which behaves 5 as an anvil. It is

to be understood that whilst the device®described herein

incorporates a weight for the purpose described below, the weight is not an
essential el enernh a88itibhahk BeALOR adWhtddeold B Vial 26 HRGHE BlanfdddwalRS 6"

i ncorporation of the welght. The | ower face of base 10 is

_ provi ded wias lshewhirgRIG: Spdhe proeebsofithet(8, 851 13D patentfapplicationfvesdd net bes t he

and pol i ShelPRGIUAES scHe AR CFTAPEH A rep e h ges
naving a - Srereidoddd Gb6Rl BRpRARALD ITERGR S WA TAARE 1 €

i nt er nat i opatfbymeti: Hing3P Rehains in place 68 GorizdnE | ebical rand Rlangedt Sndfacdsh A fiav er age
hei ght of the irregularities 15 constituting surface texture is 0.2

m crons. .. CPRRAES4HS depopitesbit ispasigried gpd pighed to provide coppsy wire 7@analang congact
surfaces b%t$F%Qg$ﬁ%Ch theﬁﬁ.is sgﬁst ntially no cl earance. It has
been found ¢ At FUshiviA 7 B isH ‘F&%ry pol i shed flat faces, the faces.
adhere to each other yet slide over each other as they are wung together

during assenbly and use in the same way as nechanical slip gauges adhere to
20 each ot herWidle seweral eonbodigyenisef thedinverdiod, fogeitier wih enodifirstienscthetef] f r om
t he i nterface hetween fhe base .10 and. dosing nenber 3. \Wen.
assenbl ed tH¥e been ‘fescfit‘]@éé% %S‘GH SpEit ¢ 9“{”65%‘[“&&? a‘??&fnpﬁ’ébg}% éfagppgp, Sl
eachot her wgthoil I : o it '

cont act . susr misnt &t AR et modificatiofs S FRSRA: Al bRALIRERGE B scope
excel | ent sfdtd ingerttival Nothédd Bitthesbdvespecificatibe issihhided ®ilahe tirndvetition igora 5

the sliding notion of one face aqver the other preventing both |oss of

powder narropfiy, thag dlee anpgrdeskalams o ffhasrampleegiver aretptendesenlytiibe 6 t hr ough
}32;'?‘ J IEEE;S; ngggrative rather tM\éQl egx%{u%%.sél 13
bet ween the base 10 and dosing nenber 3. This type of kinetic or sliding
seal obvi ates the need for any additional sealing neans between base
10 and dosi ng nenber 3. The contacting surfaces of base 10 and
dosi ng nmenber 3 are made of a hard rigid nmaterial, and suitable
material s include acetal resins, 5 ceram cs and netal s. In
t he enbodi nent described , the two faces are forned by the surfaces

of flat discs. It will be appreciated that disc shapes are not essential.
Cont act faces may be formed by the surfaces of a frusto-cone and a
correspondi ngly frusto conical socket, by the contacting surfaces of
two co-axial cylinders or by 10 two correspondingly partially spherical
contacting ball and socket surfaces. In operation, the user
initially shakes the device in a generally upward and downward
notion while nmaintaining the device in a generally upright

orientation as shown in Figure 13. Weight 31 is thereby caused to travel up

and down the reservoir, so repeatedly striking end stop 32 and base
10. The jolts 15 whi ch this produces causes the powder in the reservoir
to be urged downwardly and to enter the netering recess 22.

The user then opens dust cover 33, as shown in Figure 14, and rotates

the cover which is connected to | ower body portion 9 as descri bed above,
through 90[err] as shown in Figure 5, to nove the dust cover 33 away from
t he 20 nout hpi ece 7 to allow access thereto and to bring the recess 22
into alignnment with the aperture 8 |l eading to the nouthpiece 7. The
user knows when this



. position has been reached as the | ower body portion 9 engages a stop (not
shown) and will not nove any further. The user then inhales through
nout hpi ece 7. After inhalation the user returns the | ower body portion 9 to
its 25 initial position and closes the dust cover 33.

96/ 08284 PCT/ EP95/ 03603
14 In the device shown i@ Figures 11 and 12 the aperture 11
is radially of f anle of 90 about the vertical axis of the
devi ce fromtheAmm\l“gﬁmm‘ﬁ“ at the inner end of the nouthpiece to

al l ow t he dust rabar R ower *body portion 9 to be noved through
90[err] for ease of access to the nouthpiece. 5 However, it wll be
appreciated that this angle can be substantially increased or
slightly decreased according to the desired angle of rotation of the dust
cover, | ower body portion and dosi ng nenber. Furt her possible
nodi fications to the device described include i ncorporation of a
sui t abl e dose counting nechanismto gi@EAIMS user an 10 i ndi cation of the
anount of powder remaining in the device. A further enbodi nent
of the invention is shown in Figures 16 to 19. As.in t he previous

enbodi nentg, the devi shown in cros ecti in Fiqures 16 and 17
o0 i explbdduTALEN S PreRaRG e PERORT S S B st foabe ety porti on
55 which defiQ@§m@Bﬁ§§ﬁég@'§0§6 and a reservoir cover or end cap 52. The 15
reservoir 56 contains a supply of nedicament in the formof a powder (not
shown). The reservoir cover 52 is secured to the body 55 by a snap fit and
a pharnaceutic%* grade rubber sealing ring 54 is incorpqrated

bet ween the covéy Providing the vafer hayarg apaticgnsdcoppitlayer gpdan msplagng favesowr e
into the reservoir \ ) At its lower end the main body portion
55 is fitted with %aﬁgé’%%peﬁéaﬁ%&r 60 20  which together with body 55
defines an aperture 51 which is offset fromthe vertical axis of the
devi ce and t hrough which powder can pass fromthe reservoir to a
recess 65 in dodDnprovidibge vBBin stitkinpdekng feserevisteih asepprsesisie may have 60 i s
provided with a sigilar%&thiﬁ%gx %%Iisheﬁv%pnoth and flat surface to that
described with ref fgﬁg |P B Sa?ﬁ% t“shown in Figures 11 to 15 as is
the 25 upper face of dosing nenber 53. Powder is guided to the aperture

by the walls of the reservoir which forma hopper. Extending
| ateral |y from tdepfayiding ezid vedffer in a chamben\006/ 08284
PCT/ EP95/ 03603 15

the main body 55 is nout hpi ece 57. Dosing nenber 53 is nmounted upon | ower
body assenbly 5%)Wmdmhg aREURIRY dntir6RRBRGH 88idcBafiBiito PR SAd %g@%rw@% A
may rotaté about The vertical axis of the device. Lower y
assenbly 59 servestdeemental cogpegaadit rotati onal novenent thereof to the
dosi ng nmenber 53 whilst 5 mai ntai ning the same in axial alignnment with
base nenber 60. It al so urges dosi ng menber 53 into close contact

w th base 60 by i L. . shown i
figures 16 and fgf%pgmg{? cﬁ%@g?%&?%ﬁgﬁﬁﬁ%%imﬁﬁF@?%ﬁﬁ%%§d&Q%h“@?H$%ﬁgﬁ°r

pi vot 64. m said viehe wal |l of the main body 55 is provided with three
| ongi tudi nal bores 58 10 substantially equidistantly spaced around the
- reservoir 56. A cylindrical weight

2. The method as recited in claim 1, wherein said conductor of said step (e) comprises a

thin liner, said thin liner for providing a barrier to copper diffusion,

3. The method as recited in claim 2, wherein said thin liner is deposited along sidewalls

of said wia.



67 is slideably received in each of the bores 58. The weights 67 may be

made of a rust resistant netal such as stainless steel or other hard
mat eri al such as acetal resin. The bores are each blind at their
upper ends and cl o pressed-in stainless steel ball bearing
68 at their Iomrﬁ%ﬁmwuagﬂﬂ,fct as 15 anvi | s agai nst which weights
67 may i npact as descCrc L, A dose indicator drive
means conprising a shaft 70 provided wiith a screw thread over nuch
of its length, a sprung lug 71 at the base of the thread and a

sprocket 72 with inclined teeth positioned below the lug is rotatably
nmounted within a bore 73 in the wall of the main body 55 %see figure 19).

_An 20 i nfdli cdbemethnad asresitediin claim Sdsaichthin tings comRpises,que f lanalyp.danta
protruding thro . .. indicato L,ndow 74 i.n e of . re 73
whi ch prevents “fl{ﬂge’%ﬁ%ﬁl% e tiv nf}r‘}ée’ {an%mfs \%,ch()} mr lct){l%éf %\dg%%t%n Iglﬁg t 70.
Sprung lug 71 engages with teeth 75 fornmed within bore 73 to forma
ratchet allowi ng shaft 70 to rotate in one direction only. __ Sprocket
72 is | ocat éd Jtipavtind ashrecifedrin plagn 2, wherdmsiandthirelmes s dposytedoin saisl 25
provided with a second sprung |lug 76. WO 96/ 08284
PCT/ EP95/ 03603 elemental copper. 16

Qperation of the device is simlar to that described with reference to the
enbodi ment shown in Figures 11 to 15. The user initially shakes the devi-ce
in a 60 e Mhe ahdtyod gavacicbdan dlatia\en mther comtiprisingwhe ktep whdepositingag t he
device in a general |y upright orientation as shown in figure 13.

Wi ghts 67 arecph@cébwnséldlmeémjﬁgaalﬂdlatravel up and down bores 58 next to
the reservoir, so repeatedly striking anvils 68. The vibrations

whi ch this produces are transmtted through base nenber 60 and body
55 to the powdge ridthdd s fe8BA M Rldim GAftHeRESmprising the €RE V0PGBS gRaer to
fl ow dowmmwardly and enter netering recess 65 within dosi ng nmenber
53. 10 condifdorséapping@nsappmsslatbnst cover 63, as shown in Figure 14,
and rotates the cover which is connected to | ower body assenbly 59
as descri bed above t hrough 90[err] as shown in Figure 5, to nobve

dust cover @3 am@ndthodadRekoPhesEm 2, ﬁvhereiéiaia SorubioVeREsRes cdgper.et o and to
e

bring recess 65 into alignment with aperture at 66 leading to

t he nmout hpi ece 57. As the dosing nenber 53 rotates 15 with the | ower
body assenbl , lu 6 engages. an jinclined.tooth .presented. b
sprocket 72 %f Sﬁ'ﬁén"otg a§ ﬁ’ﬁg (‘/'lla“alrli’\yg“"??é%??é. g tlg%gige‘i‘?fgfd%%‘@r(ahri ve

means IS, . QEyiurning in the direction urged by lug 76 by
virtue of the rgg{éjﬁlé?p&ﬁgmf&%dhani smformed by teeth 75 and lug 71. As a
result, lug 76 rides over the inclined tooth and dut of engagenent

with sprocket 72. The | ower body . 20 assenbly, 59 engages. a st (not
shown) and it | Thegpethed as meied inrdlaisy L wherein said ms“laﬂégfaé’g% a@ﬁ‘t?psggorrectly
aligned with ap The user now inhal es through

nout hpi ece 57. cﬁﬁrpq{sgsgggwef'hr ough grill 80 and passage 81, defined
by body 55 and hole 82 in base nenber 60, and entrai ns the powder
in recess 65 of dosing nenber 53. The airflow draws the 25 ent.rai ned
powder t hr oudh Theemethod apresged Brelainyl(, svhergimsasd POlymeheoREses Peiyide

air is drawn into the nouthpiece through holes 82 on either side of

nout hpi ece WO 96/ 08284

PCT/ EP95/ 03623 The method as recited in claim 1, wherein said reducing environment dfsaid step (d)

comprises hydrogen.



57 and this creates turbul ence which hel ps to break-up any aggl onerates of

powder entrai ned. After inhalation the user returns | ower body
assenbly 59 to its initial position and cl oses the dust cover 63.

As dosing nenber 53 rotates, lug 76 5 agai n engages sprocket 72 of the
dose indicator drive nmeans. As the ratchet mechani sm fornmed by teeth

75 and lug 71 venent of the dose i ndi cator drive neans in
t he direction, mBL #ﬁﬂl&ﬂllug 76, the dose indicator drive nmeans
is rotated by c sU/CBlt hr ough epgagenment with lug 76 as it

passes sprocket 72. Rotation of the dose indicatior drive neans causes the
10 captive dose indictor nut 73 to travel down threaded shaft 70. The
pitch of the thread and the nunber of teeth on sprocket 72 are
selected tqgqe r : . Lndi : ;

apper most Pl T Bebdhs tifed i clafm ERSRrtRSLEALACY o RHELCOTABRETEN | e
devi ce has beaomisgds Bydrbgaiens.ly to deliver its prescribed nunber
of doses, so indicting to the user that the device is enpty. 15 I t
wi |l be understood that the present disclosure is for the purpose of

L yustratiag ol Rt L DE DY EILLAN1 GRS ol e TR LEALLARS or4Bld &1 €S
PCT/ EP95/ 03603{:omprise$ carbon monoxide. ) 18
CLAI M5 1. "An inhal ation device by nmeans of which material in powder

form can be i nhal ed, conprising a body defining a reservoir for

medi cament in fhe formof a 5 powder, an outlet .through whic user._can
inhale, a &ésiﬁbcfﬁﬁtﬁs@fls ekt in olP@ad wherdh sgiise ‘%&?IH’GOPEEB%%J] SPEr SRR

therein, the dogi gRieher being noveabl e between a first position in
whi ch the at Ieaggggne Met eri ng recess conmunicates with the reservoir

to receive a dose of powder therefromand a second position in which

the at |east one netering recess communicates with the outlet to permt the
user to 10 16 nkeamethad agseeited ihelaig 1) whereingaid dapesiiing gtep 4248 perirsimed iR or ned
in a face of t i er, the said face being nounted in contact
agai nst a sin1¥§%“ﬁﬁﬁfﬁg§5£85&¥ e of the body at the | ower end of the
reservoir, and at |east one noveable wei ght adapt ed, when the device
is shaken, to strike an anvil surface defined in ~  the device. 15

2. An i nhalldt i Bie miethiod @s seited i ¢lagn 4. whereinsgid depesiting diep 4meimperformedhe af or m
of a powder (?qloq%Jet t hrough which a user can inhale, a netering
nmeans adapt ed egond Chatloet,y i cate with the reservoir to receive a dose of
powder therefromand with the 20 outlet to permt the user to inhale the
dose, and at | east one wei ght noveable in t he devi ce and adapted, when
t he devi ce & Elraethodtas renited keclaim dnwheremusatddapositing sgpi(@)rie geiforntedafter

devi ce. 3. . Adeyvic ccor dj o claim?2, characterised in that the
tot e | ng. meansiogng e s e b SRR (ES 1ad ifoond Shamberingyet
recess formed } BafspoftGafifber. the dosing nenber, the said face being
nmounted in contact "against a simlar mati ng face of the body at the

| ower end of the reservoir. -~ 4. A device according to any precedi ng
claim characterised in that the at least 30 one weight is |ocated within
a respective bore. 5. A device according to claim4, characterised in
that the at |east one weight is slideable longitudinally of the
device, with the anvil surface being at the | ower end of the
respective bore. 35



WD 96/ 08284
PCT/ EP95/ 03603 19 . 6. A
device according to claimb5, characterised in that the at | east one wei ght

is | ocat edumm: IHHIILI Eml ve bore adjacent to the reservoir.
" 7. A device acc L ' claine 1 or 3 to 6, characterised in that

the said 5 facé of the "dosi ng nmenber al?d the said mating face of the body

are sealing faces wi th highly polished snooth surfaces which forma
sl i ding segl whi ch, exgl udes substantially all air fromthe interface
t her ebet wedR: # Semicgndyctefesiuelyre, CoPHSAG to any of claims 1 to 3 or 7,

characterised in that the at 10 |least one weight is in the formof a ring

encircling the body and is slideable | ongi tudi nal ly thereof. 9.
A devi ce accor diayattetnedlcapper@ayeghar acteri sed in that the anvil surface is
defined adjacent to the |lower end of the reservoir. 15 10. An

i nhal ati on device conprising a body formng a reservoir for medi canents

in the formof a povwler an outledt thﬁg{gu&h whi ch a user can inhale, and a
dosi ng menB SRR EHE Y s OB SPIdGORPIRIERTS ng recess formed therein, the
dosi ng menber bei ng noveabl e between a position in which the at |east
one netering recess 20 comunicates with the reservoir to receive a dose
of powder t her efaoauasad amsulating paysr to sanl ¢appehlaydn, tabviatcoinpasing siewals er i ng
recess conmuni czl es%w"éft h.the outlet to permt the user to inhale the
dose, the at |edSt™ saick @sylang 1B¥Es@dei ng f or med in a face of the
dosi ng nenber, the said face being nounted in contact against a

simlar mating face of the body, characterised in that the said face of the
dosing 25 menberconddetivedingnichtingah kipricatd cofpet hafdeo dy sdidusppet BpbninReild shed
snoot h surfaces _which forma contacting face to face kinetic seal

whi ch excl udes Via, saxl gpsdugiivedines fugther eopting sasdsidawallntderaae gaid liner 11, An
i nhal ati on devi cei:opl&esnegns. ogoc%hi crgi-lgaatoer' %Ire{)cnn ogvdgr fg.r m.can bet. 30

i nhal ed, conpri diRg 8 Dody U PRPAG AT SIVDPT S BY COREST SLAEN C PR Ehe form
of a powdersaicdpgid®smdliset t hrough which a user can inhale and a dosing
menber with at | east one netering recess fornmed therein, the dosing
menber bei ng noveabl e between a position in which the at | east one

netering rege C ni cat e i th. he.reservoi.r to receive dose of
powder tg he?@f r Sgt{]rlnéy eﬁ%‘fﬁ’ﬁ?acl)\“ﬂ OPW X‘%‘ef%saégh%%hf‘%raf?fnpgﬁ? WEt%r i ng
recess comunigafafen Whhthlub{gin9dd Ll (R85 ntnitdae, M8@lunt Silicon nitride and0

96/ 08284 PCT/ EI§95/ 03603
20 i nhaltengdten viisds. t he at | east one netering recess being fornmed in
a face of the dosi ng menber, the said face being nounted in contact
against a simlar mating face of the body at the |lower end of the

reservoir, gharpehit Nt hat it [ : i-ng;-penber
and the sard i REEPEER (i BIbal S Rrther compiia Bond B LA SREET
pol i shed surf dtllisgwshidolia.f orm a sliding seal which excludes

substantially all air fromthe interface therebetween. 12. A device
according to any of clainms 7 to 11, characterised in that the sealing

22. The structure as recited in claim 21, wherein said conductor is planar with said

insulating layer.

23. The structure as recited in claim 19, wherein said insulating layer comprises silicon

dioxide.



- faces adhere to eachother. 10 13. A device according to claim12,
characterised in that the sealing faces have a surface texture
sufficiently snooth to have a roughness average value (Ra) of 0.5

mcrons or less. 15 14. A device according to claim 13, characterised in

that the sealing wmﬁ“ﬁtm“l surface texture sufficiently snmooth to
have an Ra val ue\ i\m“\l SRYr | ess. 15. A device according to

any of claims 12 tx0 %4, ‘chhracterised in :fhat t he sealing faces are
flat. 20 16. A device according to claim 15, characterised in that the
seal i ng f aces2daVlke structure af tezftedfsclain 09,0 ereinsad ihsedsing layer cothprised adevi ce
according to clai rP 16, characterised in that the sealing faces have a 25

f1 at ness of 0. 00B*¥#fbr | ess. 18. A device according to any of clains
12 to 14, characterised in that the sealing faces are cylindrical. 30
19. A device according to any of clains 12 to 14, characterised in that the
seal i ng IncThe sthengpaetdcited in claim 24,2¢herdin 96d ipoBmas com@HRg fobyimide. Of
claims 7 to 19, characterised in that the sealing faces are nade of a
hard rigid material. 35 W96/ 08284

PCT/ EP95/ 0360, o ) C : 1 . 1. A
devi ce accor d?%gT{l%S‘ELP&FﬁF%EE°“8%H‘r‘§%‘Pé}?’%}&f‘?lﬂ sgi ypa ?W?gﬁféﬁﬁdfsﬁi@ggﬁﬁr e
made of acetal resin. 22. A device according to claim 20,
characterised in that the sealing faces are 5 nmade of ceram cs. 23.
A devi ce accotdli fige stonofhraiasré2ited ohalaiac i & rwisveeln smdtvieatompreses searticalgideaedls. ar e
made of nmetal. 10 24. A device according to any preceding claim further
conprising a dose i ndi cati ng neans adapted to display to a user the

quantity of madi ¢RIBNcture as rdRERIRG M4 ,T\me@eih &GS &{n\fﬁ{sres both vertical and

hon'zont_al sidewalls.



