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present invention relates to a suction tube for draw ng powder cont.ai ni.ng
medi canent froma blister and an inhaler for adninisteing dry powder By
i nhal ati on conprising the s sane. It is known in the treatnent of

respiratory conditions, such as asthma) t m tain medi canents in
the formof a dry powder for inhalation. ﬂ"ﬂ”mlmm uumm]own to provide

i ndi vi dual doses of such powders in the blistggg.of a blister pack el ement.
"o~ 10 WINBAIAAIM8Y ®EMIEE oses an inhal er for adm ni stenno dry powder by

i nhal ati on which conprises a support unit for supporting a blister pack
el ement having a plurality of blisters fornmed therein, with each blister

cont ai ni ng.ha dose .of%ﬁowdelr cont ai ni ngu me&)i gament, and a suction tube

confi gur ed "§ 8" RETH BV BT AT AT Kbt BMGUIP SO IPEdiBEdhs DevdricoBrnBemBficaners and
is throug I dose ; [+Ser bl U I Lon.by a user.
The suppolrf]r'towu%?'? S[gﬁ‘ t hi slﬁflar%ha er%?lnrgit%%?s&g pgﬁ/gﬁg%f%gal@%g&gp%uﬁ%gﬁ lid
for hokdi ggnéhe suction tube when not in use. It is an aimof the present
invention to provide an inproved suction tube for drawing ;' 20 ~ powder

contai ni ng nedi canent froma blister. Accordingly, the present invention

provi des suction tube for dramﬁn% powder. cont al ni ng nedi canment from a
blister cg(rfﬁ#f]%\“ﬂg“ e CaiRSPt SEESRGABY %P“(EB\PéF’i SHEP £ LY MEHe PEYeds Gitaube
conprisin \ i ipcl i n i.on at one end
Chereof , a R E ROy Bak e e ARl WL B RO s P eron

conpri si ngndayiduiltdodes @sadmgma&biﬂ melbligess & aslistdrpaciedemehor making a cut
it the covering filmof a blister and at | east one ram bl ade which incl udes

& beanbng surface for bearing on the covering filmof the blister and

pushing t sane, i the cavity of the blister, an out|et section at the
ot her endgf@@?vg?f‘ﬁogfxﬁ.déﬁbémwfyl%}efcﬁfa MiTHEPRESTYRPVGEE PEinhaliopiides a

nout hpi ec i i 1 I ~=_ o ) J=IN 2002
o ovi di ngCPEeEs AR Bk 8 B RRARE s bister i AT BT afhor R

whi ch powegeldShéBinySeth®achBlifer dontkahiak a@asdyf povikke tontbhafahedtamer: N d
cutting edge of the cutting blade extends axially forward of the bearing s
surface of shé¢teonaibé eerfiguosresarasrie bE drertable inte Haespehevcenearfithgblistdrerend  a
blister ig at Iegs&1 p rtI?(| cucé1 b%.thedguttinﬁ_g%ade bef ore t.he bearin
surfade ofrPRE? ¥iC © BhBOYSFhIbITafE FBNT g P8R DY\ AP ol TS SURP Y "Rhe
blister. Mopes phefeelaRldés alhEnbittHab B Nifbs i BrHIHSRISEG e Akidl Mbd QRrRr d of
the bearing surface of the to at |east oné ram bl ade Such that the covering
filmof anblinaiser is cut by the cutting blade before the bearing surface of
the at |east one ram bl ade contacts the.covering filmof the

It is an aim of the present invention to provide an improved suction tube for drawing

t 20 powder containing medicament from a blister.

Accordingly, the present invention provides a suction tube for drawing powder containing
medicament from a blister comprising a cavity sealed by a covering film, the suction tube
comprising an elongate body which includes an inlet section at one end thereof, which inlet

25 section includes an inlet and a cutting assembly comprising a cutting blade which includes
a cutting edge for making a cut in the covering film of a blister and at least one ram blade
which includes a bearing surface for bearing on the covering film of the blister and pushing
the same into the cavity of the blister, an outlet section at the other end thereof, which

outlet section includes an outlet and provides a mouthpiece, and an inhalation channel
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bl tlster Preferably, the cutting blade extends across the inlet. |4 JUNZ[](]Z

Preferably, the inlet is substantially co-axial with the |ongitudinal axis
of the body. Preferably, the cutting blade is substantially co-axial -with
t he | ongi tudi nal axis of the body. Zohgzeferably, the cutting bl ade

i ncludes at | east one cutting point. e preferably, the cutting bl ade
i‘ncl udes first and second sections which taper to a cutting point. ?s
Preferably, the cutting blade includes at |east one transverse openi ng

axially rearward, Prefer the cutting bl ade
is substanti Wﬁ'l u?({i 5%@%“8%% hﬁ ?tg}r%gﬁme Eregéjf@ Pﬁrﬂuﬁl%@ '1y°ﬁc"(rﬁ‘éfb%0“éﬁﬂllselast
one tranql\ége%rp&eﬁhagmﬂ MERILED. SHEEN' D1 903- WO3"' - ~ 4 JUN 2002
I n one enbodi nent the at | east one transverse openl ng is axially rearward
of the bearing surface of the ram bl ade. s In another enbodi nent the at
| east one transverse opening extends axially rearwardly fromthe bearing
surface dirclerrdly. dif Bltaecdgpraifies @liyg bleHe cuiendeasalloivewtrdarishesreaangpeni ng
ocated mthe ramblade io Preferably, the at |east one

t
:Zmag?gggguffjéces?fjb‘ﬁ? AnFASLOPS TP BFREE SUER BREPAKPYEI RS A %b IS Aldpay ﬁ@.ﬂlmdes
suppl ement apy i ttlr{yﬁﬁdé)&?&'e ébéa[e{nétsmﬁce g{%ﬂwf annel ;at an a

position rea ward acent e in efera er% cu%f?rh[&a%l enbl y
i ncl udes dolvésig ﬁmdosglemldtef am bl ades di sposed on opp05| te sides of the

cutting blade. = Mre preferably, each ram bl ade is di sposed substantially
t he sane radial distance fromthe cutting blade. zo 25 Preferably, the
cutting assenb IS configured suc th th i stance between the endnost
points of! P‘F?ePrBéEﬁb?%éhesﬂthg%tBlaS? 15 Y rAAET eldes branngspress ardbeel v

1he sgme ‘?He%%tl e eng&hsug%;%ﬁdﬁ%eco%ﬁ}é‘@ to?%b%%?&%utg WS Qe (010

effective e cutting ade a he a acenfnoen ffost

poi nt s ofpekde epdaiing sedideasenolt 16a€ bndfant BRAE am@&tadﬁscov?ﬁ@:f@lha@me the
axial position of the inlet is such that when the inlet section is | ocated
in a blidtlsterthe inlet is |ocated bel ow the surface defining the opening of
the cavity of the blister. Preferably) the inlet section includes at |east
one surface which defines a shoulder which in so use is |ocated at the

upper surg.aee ¥, thd'@lthg S18E extends across the inlet.

15

Preferably, the inlet is substantially co-axial with the longitudinal axis of the body.

Preferably, the cutting blade is substantially co-axial with the longitudinal axis of the body.

= 20  Preferably, the cutting blade includes at least one cutting point.

A
A

More preferably, the cutting blade includes first and second sections which taper to a

cutting point.

2s  Preferably, the cutting blade includes at least one transverse opening axially rearward of the

cutting edge thereof.
Preferably, the cutting blade is substantially planar.

30  Preferably, each ram blade includes at least one transverse opening.
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extends to an inhaler for adm nistering powder containing nmedi canent by
inhal ati on whi ch conprises the above-descri bed suction tube.' Preferably,
the inhaler further conprises a support_unit for supporting a blister pack
el ement. wherein the support unit i ncl udes a wal | nember which includes a
pturality of openings adjacent which the blister pack elenent is muse

di sposed such that a blister is |ocated beneath each opening. ' ~o0 Mire
preferably, the inlet section of the suction tube includes at |east one
surface which defines a shoulder that acts to limt the extent to which the
suction t i i B L j wal | r.

Prf er abl 3 EHa B en an o Ee e BRE R a 1§ Rk shiare e Sene

i ncl ude atufFeasf tenem Hadadi al ext ensi on whi ch each i nclude a web nenber
and the inlet section of the suction tube includes at |east one
resiliently-biged armwhich supports a catch nenber and is configured to
fit into the at |east. one radial extension of the openings in the wall
menber?3 mﬁlﬁ“ﬁﬁ%eggpéﬁnﬂﬁﬁ%b?I%ﬁHOW%%mﬁé%S%%H%%Egﬁ%?ﬁ@f%éﬂﬂﬁgmwedﬂxbomngage
one anot hgr - < cti be is inserted into one of the openings in
the wal | ﬁ%ﬁ%@$3°%%%%EPZHE}%ggy%%Ty, the openings in the wall nenber of the
support unit each include first and second radi al extensions and the inlet
section of the suction tube includes first and second resiliently-biased
arns. zs Btaf¢rhblypthe apleeftamablapsverdesopenimgtis asythrsecioady lagtt@ln @xtansiERs of
the openings in the wall nenber and the first and second arns of the inlet
section of the suction tube are radially opposed. Medicanments suitable for
adm ni strati.on by r_inhal er aof the present invention are 30 any
mhiCh'%aygﬁﬁ“ﬁ@9|@é?gﬁgﬁ$ggﬁﬁgﬁﬁ%%d%9%ﬁ8mg gXB%B?"for exanpl e)

~i 2- adrenor ecept or AH ENDED St f EET DI 903- | WO5 0 4 Jul~~2002 .
agonzsts, for exanple, salbutanol, terbutaline, rirrvterol, fenoterol,

r epr ot er oPrefadblgnk iime) sepiiobincbrded suppsopemeadlzimelet opaiipgsanal thel@halation
bitolterol, salmeterol) fornoterol) clenbuterql, procaterol, broxaterol)
p>cunet er eannglatapaxial RaptieRrervaAl adrecny ke nlahd thei r phar macol ogical |y
acceptabl e esters and salts; ant~cholinergic bronchodilators, for exanple,

i pratropium brom de and the |ike; glucocorticosteroids, for exanple,

becl onet hpgesaeblyf thetheageRemiy dRaeRt diest ahl pEAaneh tilexaARbORIMNS®pposite

bet anmet hasone, fl uoci nol one, trianc~nol one acetoni de, nonetasone and the

| i ke) andsifeedfirthphatinadiddegi cal |y acceptabl e esters and salts; antiallergic
medi caments, for exanple, sodium cronoglycate and nedocrom | sodi um
expectorants; nucolytics; antihistam nes; i0 cyclooxygenase inhibitors;

| eukot 1 egrs YD) SedcAkdivfes alsBukalib aRIAN ROl BROSBOBbERRS S A2
(PLA2) inhibitors; platelet aggregating factor (PAF) antagoni sts an

pr ophyl actuttdsg bfadast hma; anti arrhythm c nmedi canents; tranquilisers; cardiac
gl ycosi des; hornones; antihypertensive nedi canents; antidi abetic

edi c#hents; antiparasitic nedicaments; anticancer nedi caments; sedatives;
anal gesi c di nts... i bi.otiCcS; ~> i tj. i S;

ot heP e e0- aeoriTRaar a Rl bt RV IR el p R S e

vacci nes; p@htsi ofith@be AR@Is SRR Gfacd bOthe irftsi bl iRk YO bd8sedNthe RERE iesice f OF
exanpl e, peptide hornones and growh factors; polypeptide vacci nes;

enzynes; &ntiodphinge betweep ipy ertdenass peinth qf ahy pifentivd esttingvalgee df tha chtuagbl ood
coax | ation cascade;

e;.. . .
blade and the adjacent endmost points of the bearing surface of each of the ram blades.
25
Preferably, the axial position of the inlet is such that when the inlet section is located in a

blister the inlet is located below the surface defining the opening of the cavity of the blister.

Preferably, the inlet section includes at least one surface which defines a shoulder which in

30 use is located at the upper surface of the blister.
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vitam ns; and others, for exanple, cell surface receptor blockersf4 JUN 02

antioxidants, free radical zo scavengers and organic salts of :

N, N -di acetyl cystine. Preferred enbodi nents of the present invention wll
now be descri bed herei nbel ow by way of exanple only with reference to the
acconpanyi ng drawi ngs, in which: zs Figure 1 illustrates in use a
perspective view of an inhaler in accordance with a preferred enbodi ment of
the present invention; Figure 2 illustrates an expl oded perspective view of
t he i nhal er of e~D ~~~ AM ~DED SHEET D ,1903- | WO~ , .. i >n &6 Fibre
3 illustrates a plan view of the inhaler of Figure |, illustrated with the
blister pagk RssemBldnaRdcateddf | e initakhe Laure. 4
illustrates gﬂﬁide Vi ew ofothe inﬁﬁﬁtﬁmgﬁ5%?33?%“%EEFTP§§§%§¥Q?Iapgh t he

bl i ster paoddicssanrby ynhakpan sthéch dongrisehehesbppotsschbid suchogwie. 5 il ustrates
a plan view of the inhaler of Figure 1, illustrated with the blister pack
assenbly partially | oaded into/unloaded fromthe support unit; ~o Figure 6
illustrates i de_ vi o) he inhaler of Figure 1, illustrated with the
blister p%&%%@syeﬁ}ﬂ‘9E%8frf{”f1§?|%?r’fp&fa%asﬁlRPtOB‘/L&Wlfgé&&&OW&ﬁ Platergapbort unit;
Figure 7 i r - I : | j .. Ll lustrated

W h the BITSrSr bk re BB A s M e =St et Pl s

i Il ustrat @gemngd sifacéhewnich tidigisteratieeleafenfisghinge dispdskd Wsdy @hedbid N t he
blister pack assenbly | oaded in the support unit; ' zo Figure 9 illustrates
i n enl ar géeragcldienesh kachepsamgary vertical sectional view (along section I-1
in Figure 1) of the inhaler of Figure 1; zs Figure 10 illustrates in

enl arged scale a fragnentary vertical sectional view (along section Tl-1II
in Figyre j . Fi o L E i,] Lustr i.n .enl ar ged
1 o nedtde e B, B el b Su o bR Lk e e W e 1 )

of the inkafigss Oshokidgbimar dcts ol gt ehel&rédeliol Sthidat B8 s@ctparsResd: beanydrew;af t he
blister pack assenbly of the inhaler of Figure
the openings in the wall member.

Preferably, the openings in the wall member of the support unit each include at least one

s radial extension which each include a web member and the inlet section of the suction tube

—

includes at least one resiliently-biased arm which supports a catch member and is
configured to fit into the at Jeast one radial extension of the openings in the wall member,
with the catch member and the web member being configured to engage one another when
_ the suction tube is inserted into one of the openings in the wall member.
20
More preferably, the openings in the wall member of the support unit each include first and
second radial extensions and the inlet section of the suction tube includes first and second

resiliently-biased arms.

25 Still more preferably, the first and second radial extensions of the openings in the wall
member and the first and second arms of the inlet section of the suction tube are radially

opposed.

Medicaments suitable for administration by the powder inhaler of the present invention are

30  any which may be delivered by inhalation and include, for example, $2-adrenoreceptor
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30 P49 ARBI r IDED SHEET n ~ 9u3- | wo 0 4 .JUN 2Q ,, 7 Figure 13 04 JUN-2007
illustrates In enlarged scale a fragnentary expl oded perspective vl ew -6f
the blister pack unit of the blister pack assenbly of Figure 12; s Figure
1=~ Illustrates a fragrxlentary vertical sectional view (along section
IV-fV In Figure 13) of the blister pack unit of Fib re 13; to 15 Figure 1 S
~llustrates a fragnentary vertical sectional view (along section V-V in
Figure 13) of the blister pack unit of Figure 13; Figure 16(a) illustrates
in enlarged scale a plan view of the blister pack elenment of the blister
pack asserdagbysist faFiekample] selbwamol ersgiye, rinuiesel fnetralnrepnaenh edtdnaphan
view of the blister pack elenment of Figure 16(a); Figure 16(c) illustrates
a side vi ewboferelnisopiengking, opapRnBingniita!tesd!, Filgaiesoll Bmpterdli gantmtdb{ d)
il lustrates one end view of the blister pack element of Figure 16(a); zo
Fi gure 16(rspcatgrplidraxatessl, prsemsterar TandP05) Birbeferal had Ble lgteernpdiek el ement of
Figure 16(a); Fijure 16(f) illustrates a vertical sectional view (along
section VIRNTDIGI IR eACITaD|g cHEs R SHIS aphopaeRicdrandedlaprsFfgyur e 16(a) ;
~s Figure 16(g) illustrates a verti caﬁléq_s ctional view gal ong section Va-Vi|
in Fi gure SX6(R)S 'RSROHETHTP R g ik & ORSCOEE RIS L GLATPIEFi gure 17(a)
il lustrates jn enlar SE scal e a plan view of the attachnent nenber of the
30 bl i 5t eroep LRI EIPE Gl B P ET 5a it et BT Y B PR U AN VCFD
S~;I - ﬂu%zlgn%Ténle\,Agiﬁncxnolgneaac%to_mde, mo?ne(t)z:lsdc')ﬁé]la)rfﬁth%qg(%, and their’ r..o r.-=

pharmacologically acceptable esters and salts; antiallergic medicaments, for example,

sodium cromoglycate and nedocromil sodium; expectorants; mucolytics; antihistamines;

10 cyclooxygenase inhibitors; leukotriene synthesis inhibitors; leukotriene antagonists;
phospholipase-A2 (PLAZ2) inhibitors; platelet aggregating factor (PAF) antagonists and
prophylactics of asthma; antiarrhythmic medicaments; tranquilisers; cardiac glycosides;
hormones; antihypertensive medicaments; antidiabetic medicaments; antiparasitic
medicaments; anticancer medicaments; sedatives; analgesic medicaments; antibiotics;

15 antirheumatic medicaments; immunotherapies; antifungal medicaments; antihypotension
medicaments; vaccines; antiviral medicaments; proteins; polypeptides and peptides, for

example, peptide hormones and growth factors; polypeptide vaccines; enzymes;
endorphines; lipoproteins and polypeptides involved in the blood coagulation cascade;
vitamins; and others, for example, cell surface receptor blockers, antioxidants, free radical

20  scavengers and organic salts of N,N’-diacetylcystine.

Preferred embodiments of the present invention will now be described hereinbelow by way

of example only with reference to the accompanying drawings, in which:

25 Figure 1 illustrates in use a perspective view of an inhaler in accordance with a preferred

embodiment of the present invention;

. , \ EET
Figure 2 illustrates an exploded perspective view of the inhaler of F‘i”!gdﬁErréqED SH
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: }m%mfﬁg ac . aaFigure 17(b) illustrates an underneath plan vi gy ol upe
attachment menber of Figure 17(a); Figure 17(c) illustrates an end view o
the attachnent nenber of Figure 17(a); Figure 17(d) illustrat'es one’ side
view of the attachnment nmenber of Figure 17(a); Figure 17(e) illustrates the
ot her side view of the attachnent nmenbef of Figure 17(a); Figure 18(a)
illustrates in enlarged scale a first side view of the suction tube of the
blister r to pack assenbly of Figure 12; Figure 18(b) illustrates a second,
ort hogonal side view of the suction tube of Figure 18(a); Figure 18(c)
illustrates a plan view of the suction tube of Figure 18(a); |S Figure

18(d) illustrate n._under neat h .pl an, vi e f the suctiaon tube of Figure
Toga); Fi st 1gne e T SRk s Padneft By der Sibet et e e pid
suction tgggngﬁyﬁﬁgHﬁgj%g&qgémﬁ%OEmQHre 18(f) illustrates a vertical
sectional view (al'ong section VBI-VII1 in Figure 18(a)) of the suction tube
of Figure 18(a); ~s 30 Figure 18(g) illustrates a vertical sectional view

(along section I X-1X in Figure 18(b)) of the suction tube of Figure 18(a);
Fi gur es 19F&gure klllstmegsaside pewnf ticonhaér effegimtleilboned ithgherehiher pek t he

blister pack senbly of Fip re 12; Figure 19(b) illustrates a side view of
t he i nt er COYTAERY TTRG P 1BF SUPPgLME19(a); A-MENDED SHEET n ~ 903- i wo
9 ~~~' ; JU ~ 2002 Figure 20(a) illustrates a plan view of the support unit
of the inhaler of F~~ure 1, illustrated in the closed or storage

conf i gur atFi Qe 5milGeaes A48 vielldishd Ahgsr & Bhae VieWuafedtdie SERRANE! LM t  of
Figure 20(a), illustrated in the closed or storage configuration; El gure
20(c) il esermdteparonky baded/ inewnnpadederen proruppomivhitpf  Fi gure 20(a),
i"llustrated in the closed or storage configuration; ,. io Figure 20(d)

illust'Pates the other end view of the support unit of Fijure 20(a),

illustrated jn.t ar.St [ - tion;_ Fi,b .re. 20(
11 st r at SeP g G SR e ip R LR AN A, o niBE T B ealeh Bl Phthinehic eq i n
the open @gsea@y pirtixiey kAAEd Bid/aklb&ikd from the support unit;

Figure 7 illustrates a plan view of the inhaler of Figure 1, illustrated with the blister pack

s assembly loaded in the support unit;

[

Figure 8 illustrates a side view of the inhaler of Figure 1, illustrated with the blister pack

assembly loaded in the support unit;

20 Figure 9 illustrates in enlarged scale a fragmentary vertical sectional view (along section I-I

in Figure 1) of the inhaler of Figure 1;

Figure 10 illustrates in enlarged scale a fragmentary vertical sectional view (along section

[O-II in Figure 1) of the inhaler of Figure 1;

Figure 11 illustrates in enlarged a fragmentary vertical sectional view (along section II-II

in Figure 1) of the inhaler of Figure 1;

Figure 12 illustrates a perspective view of the blister pack assembly of the inhaler of Figure

30 1;
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isDEFBU¢% 20(f) illustrates a side view of the support unit of FiQQMﬁUUNﬂmz
20(a), illustrated in the open or operative configuration; Fib re 20(g)
illustrates in enlarged scale a fragnentary vertical sectional view (akong
Zo section X-X in Figure 20(e)) of the ﬁupport unit of Figure 20(a),
illustrated in the open or operative configuration; Figure 20(h)
il-lustrates in enlarjed scale a fragnentary vertical sectional view (along
section XT-XI in Figure 20(e)) of the support unit of Figure 20(a),
illustrated in the open or zs operative configuration; Fib re 20(i)
illustrates in enlarged scale a vertical sectional view (along section
XIT-XI1 i g: Fi I .qur )...l1lLustrated
n the opoitier oAt ve CuarrsirarT DB Er e e e bl 100
- ~ 0, - bHstdr ghckluhdNf t¥blister-pacy assembly of HiQurkiigure 21 (a) illustrates a
fragnentary vertical sectional view (along section I X-1X in Figure 18(b))
of the suction tube of Figure 18(a) when partly inserted into a blister;
Figure 21 _(b) illustrates a horizontal sectional view (along section

XI 11 - XP | =129 F @hx,sgatgiafﬁgggnegta@f verHerl serdtanghy e Waloae seitgarl - endhiswhen
partly in i listers FlLgure 2? (a) illustrates a fragnentary
verti cal Zg%@ﬁg%gﬁ&gﬁéﬁﬁfg éﬁéa%géggbn I X-1 X in Figure 18(b)) of the
suction tube of Figure 18(a) when further inserted into a blister; ~o
Figure 22(b) illustrates a horizontal sectional view (along section XN XN
i n Fi gur eFR2fa)) 1lbftredee a $uagtrieotary virecadfsedioqgal ee ¥8akn g wbenf YHt hdfigirgeyt ed
into a blister; Figure 23(a) illustrates a fragmentary vertical sectiona
VLeM/(anﬁ@“@é&@WbWﬂb@WW@ﬁﬁgwﬁdwﬁe 18(b)) of the suction tube of Figure
18(a) when fully inserted into a blister; 15 Figure 23(b) illustrates a
hori zéht al secti onal view (along section XV-XV in Figure 23(a)) of the
suction tghe ofskE katkS(PonIBeN sdall 4 Ylah V&EF bEGe UNs@r Badh diSh&T of theFl QuUr e
24(a) illustrates a fragnmentary perspective view of a first nodified

sucti on t bbsef pack assembly of Figure 12;

Figure 16(b) illustrates an underneath plan view of the blister pack element of Figure 16(a);
Figure 16(c) illustrates a side view 'of the blister pack element of Figure 16(a);

Figure 16(d) illustrates one end view of the blister pack element of Figure 16(a);

20 Figure 16(e) illustrates the other end view of the blister pack element of Figure 16(a);

Figure 16(f) illustrates a vertical sectional view (along section VI-VIin Figure 16(a)) of the

blister pack element of Figure 16(a);

25 Figure 16(g) illustrates a vertical sectional view (along section VII-VII in Figure 16(a)) of

the blister pack element of Figure 16(a);

Figure 17(a) illustrates in enlarged scale a plan view of the attachment member of the
blister pack unit of the blister pack assembly of Figure 12;

30
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1.1WO0 o : sa ne 5n  wa
P10 the inhaler of Figure I; . Figure 24(b) illustrates a;versgeliUNam
sectional view (along section XVI-XVE i Fib-re 24(a)); of, the suctizor -tube
of Figure 24(a); zs Figure 24(c) illustrates a vertical® "sectional-:vi ew
(al ong section XVIZ-XVJlI in Figure 24(a)) of the suction tube of Figure
24(a); Figure 25(a) illustrates a fragnentary perspective view of a second
modi fi ed suction tube for the inhaler of Figure 1; 30 AA 4~NDD SHAT .r. r
DI 903-1 WO 0~4 ,("UN 2002 :" " f J Figure 25(b) illustrates a verti cal

sec~onal wiew.calo section XVILJ: Il -XVI.LI in Fio re 25(a)) of the suction
Cube of FBFd B0 e B Yy i hdeeb@ef b dbbu s e ial Ttien
(along section XIX-Xl-X mFigure 25(a)) of the suction tube of Figure
25(a), Figure 26(a) illustrates a fragnentary perspective view of a third
modi fi ed Bgatilo() tilberafearantehe viewhal e aobcHth@ e mber oOFfuglrRa)26( b)
illustrates a vertical sectional view (al ong section XX- XX in Fi gure 26(a))
of the suction tube of Figure 26(a); Figure 26(c) illustrates a vertical
sectional_. vi ew 53'@“&5 section XXT-XXI m Figure 26(a)) .of the suction tube
of Fi dur & 28EdytdLGugERaf§ARe SiHeay ey Pf et REFBETY PIBRFTOAL sy pERKpect i ve Vi ew
of a fourth nodified suction tube for the inhaler of Figure 1; Figure 27(b)
illustrates a vertical sectional view (along section XYQ XX1l in Figure
27(a)) r Freurefl 7td) el ssuates O btibes @f viEvaiTBe 2fdcRinenFingtber &isdeiihlyStrates a
vertical sectional view (along section XXl ZI-XX17l in Figuré 27(a)) of the
suction tube of Figure 27(a); ~s Figure 28 illustrates a perspective view
of a nodified blister pack assenbly faor the inhaler of Figure 1; Figure 29
i | | ust r atfé@UF Ao & Iasgates 4 aParesd sealg aentiaidr Hev Speia Juguon UeRobthettisiep| i st er
pack yni tRﬁle a§s@%bw iSt6hPack assenbly of Figure 28; 30 AMVENDED SHEET
D1903-1 © ’

Figure 18(b) illustrates a second, orthogonal side view of the suction tube of Figure 18(a);
Figure 18(c) illustrates a plan view of the suction tube of Figure 18(a);

Figure 18(d) illustrates an undemeath plan view of the suction tube of Figure 18(a);
Figure 18(e) illustrates a fragmentary perspective view of the suction tube of Figure 18(a);

20 Figure 18(f) illustrates a vertical sectional view (along section VII-VII in Figure 18(a)) of

iy

ol

the suction tube of Figure 18(a);

Figure 18(g) illustrates a vertical sectional view (along section IX-IX in Figure 18(b)) of

the suction tube of Figure 18(a);

Figure 19(a) illustrates a plan view of the interconnecting member of the blister pack

assembly of Figure 12,

Figure 19(b) illustrates a side view of the interconnecting member of Figure 19(a);
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12D]i%?3ilt‘ff?e 30 illustrates in enlarged scale a fra~-nentary expl oded'w;jU:Nzggz
perspective view of the blister pack unit of the blister pack assenbly. of

Fig re 28;, ~~ ~~~ 2" . f VFigure 31 illustrates an exploded vertical.,,’
sectional view (along section XXNN-XXN in s Figure 28) of the blister pack
unit of the blister pack assenbly of FiYure 28, and Figure 3? illustrates

an expl oded vertical sectional view (along section XXV-XXV in Figure 28) of
the blister pack unit of the blister pack assenbly of Figure ?¢g. .._ "' ~o
The inhal er conprises a support unit 1 and a blister pack assenbly 3 which
m use i s T'8aded DRBRETAASH PlamyieH Qfsﬁb%ﬁupwétl@nafs@céhb!@&gr obFgnieslesllasubtedst er
pack unit. § e8055%cc;ri59qateucpefzmrar[]ldn,an i nt erconnecting nenber 9 which
connects ltnhPé SUction tube 7 0 TRE blister pack unit 5 so as is to prevent
the suction tube 7 from being inadvertently separated fromthe blister pack
unit 5. The blister pack unit 5 conprises a blister pack elenent 11, tn
this enboBligneri0(i9fillganessad diye veataEngbghoshape)f Mk hoincliudes@npharal ity
of blisters 12, each containing a ~o dose of powder containing nedi canent,
and ar atdlecHmeatoraasmeefiguiioro whi ch the suction tube 7 is attachabl e,
fixed to the blister pack elenent 11. The blister pack element 11 conprises
a substantially planar thin sheet 17 which includes a plurality of cavities
19, each gefi.ni r f K L i : first and second
25’ opon cransa a8l Pl S LRIPEERL Ko BhELr TR rainel b5t R B¢ end
al ong t heclbRagrr kivgidaadonfixiugiioh; t he blister pack element 11. In this

enbodi nent the sheet 17 is forned of a netal, such as alumnium and the
cavities 19 have a depth of about 4 nmand a dianeter at the opening

t-hereof of. about .7.5 mm |n alterpative enbodi ments the sheet 17 can be
ool of Fig L) iBs s ahf afhe PR EM AT 15 SRPETBCR! TaRS AP Gt T eregtiar § al

The first braédcor Bl enbodi ment a flattened U shaped secti on,
conpri sesm??lrog%@% rsaécgcr)l(i tAtl\r/ENDED SHEEP D 1903- | WD opposed side wall

menbers 21 a, 21 b and a bottomwall nenber 21 c. The first channel 21 is
of relatively short length and extends to one narrow end 22 of the blister
pack el engigure2D(®ollugirates aplpoieror! the sHnperiif ¢fiFigwer2et=, distrawdial thy
configured parts of the attachnent nmenber 13 as will be described in nore
det ai | he‘?péﬁt?éPB%?mﬁ%o {5 al | nenber 21 ¢ s of the first channel 21
includes a downwardly-directed projection 29 which acts as a detent for
fixing the attachnent nmenber 13 in position relative to the blister pack

el enent IHigae 28R ilhuswiatels alsédedese fof idedsuppom neitdé Fadure BeagiiMseked.in Tee second
channel 23, in this enbodi nent of arcuate section, is elongate and incl udes
first and®RSBOESABCTENY GRIISUREIBer s 23a, 23b The web menber 3~ separating the
first and second channels 21, 23 includes a io groove 35 which extends
across the width thereof and al ong the |ongitudinal axis of the blister

pack el ernEglireDb(g)kBustrates in enlarged scale a fragmentary vertical sectional view (along

20 section X-X in Figure 20(e)) of the support unit of Figure 20(a), illustrated in the open or

operative configuration;

Figure 20(h) illustrates in enlarged scale a fragmentary vertical sectional view (along
section XI-XI in Figure 20(e)) of the support unit of Figure 20(a), illustrated in the open or

25 operative configuration;

Figure 20(i) illustrates in enlarged scale a vertical sectional view (along section XII-X1I in
Figure 20(e)) of the support unit of Figure 20(a), illustrated in the open or operative
configuration;
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blister pack el ement 11 further corrpri’r ses a thin fil m37 in thrs

enbodi ment in two sections, which is attached to the substanh al ly_pl anar
surface of the sheet 17 thereof so as ~s to cover the openi ngs of each of
the cavities 19 and thereby enclose a db¥e of powder contai ni ng nedi canent
in each blister 12. In this enbodinent the film37 is formed of a netal,
such as alumnium and is attached to the sheet 17 by one of welding or an
adhesive. .- The attachnent nenber 13 conprises an el ongate body 39 which
is of subBitgaretdldd) Iyusmewfremtwwgmahgctlh@aldmv fedorDseceordCR2X of Fidue
blister pack el ement | §:L and sec% rojectiqgns 41, 43 which ext end
fromthe @ prﬁrtﬁ*ﬁsuﬁfl%H@eﬁf asWfr P@e whee P 1B{esRgaRe a%kﬁWBQ and t oget her
define a U shaped channel 45 for receiving the first channel 21 in the
sheet 17 of the blister pack elenent 11 and first and second clips 47) 49
whi ch ext e 1126) b HR&rdesPBSHIHe 80 naf vitNeaeh hedcrvhdemsunf Aags ok ot@?)

el ongate bdody 3 are each separately s configured to hold the suction
t ube 7swhefxhaetction ru&mfﬁrgu:tah]r%a)evfmcban@nmsém ieta pslidar; 49 are confi gured
such that when the suction tube 7 is attached to one of the clips 47, 49
the other of the clips 47 49 acts as a guard to pr ot ect agai nst danage of
the suctian t Th ectro n embadi of _.

rect angul g‘rguée FdHYStfﬂg ?Fr VCE%C fecg}bga"sl th%w °?ec“i°ﬂﬁ§'ﬁx§ﬁf & of
the first 18?(%75%% Gikibh nzdzeofs#?eeg 18(%) Yheh BERdr In%feﬁecrrrﬁ@%bﬁkermnt 11 3o so
as to be a cl'ose slideable fit therein and i ncludes a groove 42 which
extends al ong t he AVEf VDED SJ-t EEF D1903-1 WO ,; 04'JIEN ~~07 ' . ; " J 1
¥4-~o0 |~ - zo 25 30 upper surface of the |ength thereof The second

proj ect i ofigas; 23(h) ‘tllﬁﬁtéatéﬁwbb@wﬁ?h%l sathqnakrléwéaloweérﬁp@crﬂé’ LY dnFissdnpri ses

first and_seco pase bottomwall
nenber 43cE g?nc’? “??g% gﬁ:dgxg%&g@g jer@ﬁrerhssmﬁﬁmtﬂé%pgn? confi gur ed
such that the fi rst and second side waII menbers 43a, 43b and the bottom
wal | nenber 43c of the second projection 43 are disposed opposite the side
and bot t oMgary IHepslustatthe rhpmettagyreiied saniodd. vidh¢alopperction BXAK isfiduace of
t he second protection 43 is of the same section as the outer, |ower surface
of the fi ﬂ%g))cqféh%@%m?l tahe erfég‘éfﬁéé@ whegfully,mserieding 2 AT el enent 11 so
as to be a close slideable fit thereabout, with the side wall nenbers 43a,
43b of°the second projection 43 being drnensroned so as to abut a | ower
surface ofigdiherHBERlustaie®k hbALonlissé@Inapaiel (@lcagrattichlX VINY ibbiduesiva))!
menber 43c of the second projection 43 includes an~ opening 51 therein for
recei vi ngof the sdoimwabelbf/Fdireb(edvprofudytisssaed dnton tliserbot t om wal | menber
21c of the first channel 21 in the sheet 17 of the blister pack elenent 11
when the attachnent nenber 13 is fitted to the blister pack elenment 11 so
as to fix | RdkhRioR!thisd ®F pack
el enment 1]1=¥£ﬂ %12&(%&2151 F%%Lsf ube” ,Em\%%' ﬁé?s;ﬁ@é&é J'l’)lgaldcrefgcfrﬁfs{bl)(xaﬁgdlrtfndrt‘surt her detail
lrer ei nbel aw inkNeqdfikigsed; general |y eI ongat e .body 62 which includes an inlet
section 63 at one end, which inlet -section 63 includes a cutting assenbly
64 for cutting the film 37 covering the cavities 19 of the blisters 12 in
the blister element 11 and an.inlet 6 X i ni ng
nedi camen? & Ea‘y‘ﬁbh’é@sﬁ?[ﬁ% VRS SEoP el iy 6315 BAs Ht?‘gehr mg%g\r]rpﬁﬁ% rg? ?Z(}?})aby a
user, an gptlep t%%bggfﬁ%uﬁ;ﬁ(g)e ot her end) Whl ch outlet section 67

i ncl udes an out‘f 9 and provi des a nouthpi ece, and an inhal ati on channel
71 providing qurd connunrcatron between the inlet 65 and the outlet 69.

The body 62 of the suction tube i.ncl udes t the ou reof a
pl ur al2 t y Fighrg 2448) T?IEW%‘FS éWF@Wnﬁcﬁo% ére“t %cr%m&eerfﬁ &’8)
peripheral ;recess 75 for.rece g a part of the i nt erconnecti ng nenber

as will Bf@@%?ti‘%‘ec&b gﬁiﬁ"é"'%&g?g her ei nbel ow. The i nterconnecting rrenber
9 conprises a line 76 of a fl exi bIe material, preferably a plastics
material, such as nylon, a clip 77 fixed to one end of the line 76 which is
| ocat ed i Fighbe@5(a)illustrates a fragmentary perspective view of a second modified suction tube

for the inhaler of Figure 1,
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penpheral recess 75 in the outer surface of the body 62 of suction tube:7
so as to anchor the line 76 to the sane and an elenent 79 fixed to the-
other end of the line 76 whzch is of langer dinension than the gauge of the
line 76 and ~s muse |ocated partly in the seccnd channel 21 mthe sheet 17
of the blister pack elenent 11. In this enbodinent the clip 77 is
part-circular and formed of a resilient nmatenal so as to be a snap-fit
about t he rFhagy268) afustries sueticansetUoal TieWNdibhd L | . he I'ine
76 ~s anchored gg)the suction tube 7 but\igt é1#%3gp$ﬁgngg¥?¥%ﬁﬂg%%e 71to
rot at e relRata)ve thhereio. tubksofltipbreRé¢)me appar ent her enbel ow, the suction
tube 7, in being rotatable relative to the clip 77 of the tnterconnecung
menber 9, has a much greater freedom of novenent and thereby facilitates ~o

se. ~S .2S 30, T ort unit 1 c ri ses a housj i.ch i_ncl udes
;n openi ﬁg‘?@ic 2?1(3) Q@F?%ggaée%g\% ¥y %Wg?ﬁ%gﬁc?%ék&?iﬁ%e‘%@b%ﬁIzéfﬂé)rl#@nt

11 of the bl istisf iRk FRssenblay 3 is in use inserted and a cover member 84
for enclosing the blister pack assenbly 3 when not in use. The housing 81
conprises a first, upper wall nmenber 85 which, in this enbodinent, is
substantially planar and of rectangul ar shape. The upper wall nmenber 85

i ncl udes &rswippén) bgtretes 8 fregmertagbperaprgtize bsweef, 2 thirderodsiied aceoBBlbe for

adj acent iC thezplister pack - element 11 of the blister pack assenbly 3
is in usel @B@E@H:‘?H@lupper wal | menber 85 al so includes one free end 86
whi ch defines a part of the opening 82 in the housing 81 through which the
blister pack elenent 11 is in use inserted. The upper wall menber 85

furt hes i Feduseles(bailpistiamt btvgriizhl @pEoHA g% W3 Talvy hteaRIX-Ewenl Figurd 2saspsct i ve
one of the openings of the cavities 19 of the blisters 12 in the blister
pack el emretsuttios bl of lregureadid);of the blisters 12 can be enptied by
inserting the suction tube 7 into a respective one of the openings 87. In
this enbodi nent the openings 87 in the upper wall nenber 8 5 are each

confi gur eg: h : i I 18, i € 1,00 5 t he
ucti on BB R R e o O B g et

i nl et sectheyucHidn abetiFigmeté@n tube 7 into a respective blister 12 in the
blister pack el enent 11. Each of the openings 87 includes first and second
radi al'Sext ensi ons 87a, 87b for receiving nutually configured parts on the

LS SO 30l e M o84 86, SRR T Aol

_. > > ~ fonthe inhaler of Figurel extensions 87a, 87b of the openings 87 each
i ncl ude a web nenber 89 whi'ch incl udes upper and | ower surfaces 89a, 89b
that are substantially parallel respectively to the upper and | ower

surfaces 85a, t he upper wal . nber 85 of the using. 81. The web
ronber o gt 200 fLskaes ERPEIcARSI oA A A o T RE B s
housing 8 d j .that the upper and | ower surfaces 89a, 89b
ﬁhered? a%ga%ﬁ%g%ﬁhg%gggﬁgggiggg%veIy fromthe upper and | ower surfaces
85a, 85b of the upper wall nenber 85. The upper wall nenber 85 of the

housing 81 further includes an elongate slot 91 which extends fromthe one
free end S@urherebillusipiehp yemieplogrienrdl viavofRergrect ohgrdd~ardl indkiggreof t he
housi ng 8 n verlies the . seco hannel 23 in the sheet 17 of the

bl i ster piZ@?)e%éﬁ%ﬁ‘fcmgﬁ e %éﬁurf:ir}tqfaéd such that the line 76 of the

i nt erconnecting nenber 9 can be drawn thereinto and pass freely thereal ong.
T he elongate slot 91 includes a first, narrow section 91 a at the upper
surfaee 85huné 28 Himstrpeen passbéctiverviber o085 myddifidd blsstafpaak assed bl sioaltecinhalban
the smal | est di nension of the elenment 79 of the interconnecting nenber 9 so
as to prevbhiguthht el ement 79 from passing therethrough and a second, w de

section 91b at the lower is surface 85b of the upper wall nenber 85 for
receiving a pan of the elenent 79 of tl:e interconnecting nenber 9. In this

2nmbodi nent; ' ' f {e Silwi iabepdcR Shape
and 1 ar oS SMEREREEH Hladln e b e o e Pk el <o
The upper upilof thesiRes p8&k akembly df@igira2881 still further includes a
plurality of _elongate ribs 93 which extend dowwardly fromthe | ower
surface 85b thereof parallel to ' zo the |longitudinal axis of the housing
81. The ribs 93 are provided to space the upper surface of the blister pack
el enment 11 fromthe | ower surface 85a of the upper wal IAm@r%&gand
thereby provide an air flow path to the blisters 12 in the i pack
el ement 11. Further, in this enbodinment, one rib 93 is |ocated on either

side of the elongate slot 91 in the upper wall nenber 85 such that when the
blister pack assembly 3 is fitted to the support unit 1 ~s the second

T 1. . o — Y M 11 o, o oy a A I T N




i sPKQUANT ageous mthat the line 76 of the interconnecting menber 9 nbedUN 2002
only be as long as the distance between the furthestnost opening 87 ahd 't he
el'ongate slot 91 ~r, the upper wall nenber 85, which distance, mthi’s,,’
enbodi ment, corresponds to approximately halt of the width of the upper
wal | nenber 85 The upper wall menber 8518f the hous~nb 81 sell s further
includes a recess 94 at that end thereof renote fromthe opening 82 in the
housi ng 81. This recess 94 provides a neans by which a user can push the
blister pack ek@ nt 1 1a diséqgfe ?ut of the housing 81 so as to
facilitat &8t AAHIREREHI THA SR it TAHRRPIATSERNAFd PePReF G s hel BE f urt her
conpri ses o I 5.¢#:0 this enbodi nent ~o

substantig V?F%%E%QP‘gﬁﬁg%m@$é€?§%§§ gglgﬂgggFeﬁhich is spaced in parall el
relation to the upper wall nenber 85, first and second side wall nenbers
97, 99 which extend between the sides of the upper and | ower wall nenbers
85, 95 andigune @hdlusahles nerbmpdetOverudsl cértextleres (hehyween ot BEXBARXOTint he
upper and | ower wal |l nenbers 85, 95 renote fromthe opening 82 in the

housi ng 8T1gure2$xnfdhepibsen nrektinyt RE thei Wistangrtk %%éwsofﬁgurg&am the is end
wal | nmenber 101 each include a groove 97", 99', 101' into which the

peri pheral edge at the sides and the other end of thd blister pack el enent
11 of thegplistenRacks assenbhed v_?erﬂi&u@aéer%%aﬂ@e@t(%n@s'@d?mmg\kvt, Vali ster
pack elenent 11 i's held in position adjacent the | ower surface 85b of the
upper wal Figuearb&rof8be blistétmchans iofiche8ilister pack z@ehbly cf@®ieurer@nber 84 is

hi nged to the housing 81, in this enbodi nent at that end adjacent the
opening 82 therein. In a preferred enbodi nent the housing 81 and the cover
renber 84 _of .the suppoart unit 1 are integrally formed o | astic

Tater 181 08 P S PRt 4 BOR SR PR T He RStEPHG: B Biacie et
menber 84 .Seipf0vi ded by a living hinge. The cover nmenber 84 includes a
catch nmenber 102 at the free end thereof which is configured zs to engage
the recess 94 in the upper wall nenber 85 of the housing 81 when the cover

menber 84 is closed and thereby hold the same cl osed. As descri bed
her ei naboV&¢ bHper Bas&taswAnRLY B&OMPrises ablésierarick Nped. 3 seatiogriues’ el &h i ncl udes

a cutting.as |y 64 far ti the fil i he cavities 19 of
tho bl | SLEREeSgREind e Btborhbrsie g Beldy EBYY At WS o
903- 115 WOto prevent thesuction tube 7from being inzmeﬁeﬂﬁ»%'se%ﬁ%ed frof the blisker pak unit _ Y
~ 1 18 The inlet section 63 of the suction tube 7 further |ncIuJ%s first

and second. arns 105, 107 which extend forwardly, in the sense of insertion
of the suction tube 7 into a blister 12, fromrespective s>des thereof and
are biased outwardly. The arnms |05, 107 are each s configured so as to be a
sliding fi k I fiqt i in the
upper maIFE%gggégﬁggqugi%e ‘§8§?§8§§§&&$5§%ﬁ?§1&é§ﬁh§ﬁ§ﬂgﬁgﬁ?§%ftube 7 can
only be | paerilpdretiahgulanshapewitich Biéludas b ipburblpgyesf biliadets 178 ahdrcodfzinihg bhe
housing 81 ~n one of two orientations, and, as will becone apparent
Rer enel odpsesefrpoavden eondyiningfgedicasessl ndel aashmep-perneerr ot &—‘t‘i"g‘ﬁhlthesym"ret ry,

the suction. tu 7, can _never d nadvertent | e inserted into aio blister 12
£ anot Rl SETaREET kO Bl RS Cover g t he
respective blister 12 to be cut free. ~It will, of course, be appreciated
that m any enbodi nent where the cutting assenbly 64 of the suction tube 7
does not Mhyeélisectackeianénidicompnvasta substastidliy sienanbinsheand winns ifkOfses 107
at the inlet section 63 of the suction tube 7 and _ the radial_extensions
87a, 87b Bluralify obpantieigld: 87ch delinge 3pk el JESPeGRibEsten 2. cndifie amdsesang 81

can ~_s be_configur s.to permt,..the cti e.7 inserted
into tzf1e 85%}1%8&@??1 zrsfo‘f"ﬁ"echl?f)epsge a{/?/éeidl bynaeﬁvggrm%@p%?gtbaﬁcei C#oeﬁcsi!g‘%ag ©in onl y
one ori enfiitBfinaFBGHothe bligtef pdckleldncht 98C M thiemBodiBRnr #R shédAUsRSmRd
catch nmenber 109, 111 which is adapted to engage with the web nenbers 89 in

t he radi abf #xteeadssuohas 8ain@nh aod thehmvaesidrigse 8 depth df hbowppmm awdd - nenber
85 of the housing 81. The catch nenbers 109, 111 on the fjrst and second
arms ao 168melgAl figapepingehereef afebouf-p . Toelemative embgimpnts e sheet 17

f dl y- di d d i di f d
orve o S ST e e BT P A 8
lonb tidi ggl nériﬁliﬁ)m Bebbathnf2 9terdeA QU SHETed QB SorfipARE fasilandagechd

| ocking surface. In use, on fitting the suction tube 7 to the housing 81,

t he second, |ocking surfaces 109b, 11 | b of the catch nenbers 109, 111 snap
behi nd respective ones of ~s the | ower surfaces 89b of the web nenbers 89
in the radial extensions 87a, 87b of the openings 87 in the uRMENDEERENEET
menber 85 of the housing 81 so as to prevent the suction tube 7 from
falling out of the respective opening 87 and thereby avoid the need for the

...... . - )




P oG-1 W0 - ~, ~. =04 JUN2002 .,. ." ., 19°0f s'he bliSteliRm
in the blister pack elenent 11 In this regard, the second, | ockingsyrfaces
109b, 1 11 b of the catch menbers 109, 1 1 1 are configured.so as.,t’o ,have
only a small radial extent such as to allow the suction tube 7 to be
renoved froma respective one of the opé&nings 87 ~n the upper wall menber
85 of the housing 81 after use on the application of s a light force. The
inlet section 63 of the suction tube 7 yet further includes a plurality of
lugs 1 15 mhigh.exg&nd radi al ly therefromand each include a | ower surface

V.
115" whi ERPUET pideavall memBsrs ha Al 8ard efbaitomcyall msmbenic.t e &t @mnntic whi ch

the suctio 7 inserted into any of ~o t enings 87 in the
upper wall &ﬁ%l#ge?ly%g%%e%g%]em 56%“%59!08@% e?‘fbde??aogtgggﬁéﬂ REX5IsEEeA 112 in
the blisters RaglwetoeaBNEindk ' ] g r

configurgd such thatg?he §%%S#§2§B52Pine q%gﬁf ghﬂﬁﬁé?9§ﬁ%[%%g%: 15'

t her eof afeutter t hes wfipee dsunbece Moa defailt iheedpae. Vialel borBAPRK 88tk b he
housing 81 on the required insertion of the suction tube 7 into one of the
openi hgsoBieifiisiahanngh géinakedels afommeardiB-dofected @réjousimisd 8lich lants nhiasleteat Way)

t he suction. tube 7 cannot be inserted.too far into a blister 12 which could
resul t i PR L TFARAT R SHEIRP Zgl%lf’osfth%n TehAteE e dka PibHreacihtiemrrt Bt i on
tube 7 bein i - t cavi fo,any, blister 12
o e RR L TN A

t he suct t@boditear If &tidd sdeubh Netlohpat udesndlides thirane dsecndnaXial h¥mbers 20
extendi ng nenbers 117, 119 which each include a | ower surface 117', 119
that def¢?eg3h Jéeoird miwohdrdssephwlg ths fiastiaakisgcdndrahanmt]s 21 2Bheclsénse of

f:nserting the_suction tube 7 into .qne, of the openings 87 jn the upper wall
erdt | LGP PR HGUSIHI STosb e e nFice! SHrbUPAEAABR ARty e i Heoner
surfaces & a8k el ygs 115. In this enbodinment the first and second
axialIy-B%%eﬁginscﬁgﬁée?s 117, 119 are configured such that the second
shoul der defined as by the |ower surfaces 117', 119" thereof abuts the
upper surface of the blister pack elenent 11 when the first shoul der

defi ned Bie bhsien pagks closeant 4¢ &yt sompfisastaethinugln 37 5nabigembotiseanpperwsur f ace
85a of the .upper, .wall er .85 of the hqusing 81. The cutting assenbly 64
of the | TEUPRSGIFIEr E3T6A 1 e SOE B U bt Segieat LLRRISHS S86° bl ade
127 and fd &3br dRGpeRGoN LRMPIRLSSILLT9 ahd thAliPaRede a%e&@wo»&&g eto.

AM ~DD StiET D f903- I WO20 . ~; ; ' b;4 JUN 2002 .,. .>,. The
cutting btdrageing2dedicarhamd@seahdlitter hgy Eddpés drd3Bodihneatthe filridsis arredofand i s

| ocated axially forward, mthe sense of inserting the suction tube 7 into
one of tAEEPWRR AYuETRINR. erbisAFpeedtaltie sasRbEr DBSnePT VREINERI SR Rgh®ive- of
the inlet 65 of the suction tube 7 such that, s on tnseruon of the suction
tube 7 Into one of the openings 87 mthe upper wall nmenber 85 of the

housi ng_ Bfe atBacBitient SiecAMEL13 Corhfresel bh Blodgae®GANIG Wileh BRERLBGarkfally R cavi ty
A9 of the blister 1? therebeneath. In tﬁls enbodi rent the cutting edge 133
"9 the csanid leggthlaadee dix7narmost erdied? of theblistagpakialemar83'1, fitse andusecpng bl ade
127, which mthis enbodi pent i s substantiall | apar, is co-axial with the
ongi & dPRICCSRT LGP PHEN BB BaToe e read gRe Sipeurag & BEHOPREF udos
first an gggp f I,GR: i el :
axiallyfg? nns%ﬁgﬁ% |ﬁﬁﬁﬁ@%ﬁ?ﬁig%%aﬁggégggsgﬁhgﬁg @Bﬁg??%&?%?ﬁegiﬁg”%? t he
body 62 eect lPoStebligRr badkeslomedt N 1 taRd Sirerdnddesaatdt clipsa 7f 4 ankichextdndfrord 27a,

127b of the cutting blade 127 encl ose an an?Ie of about 120 degrees. The
cutting theackped@ve drals of theatthiassidesurfecs of thyg elangatel body3Prand @b 98gh separately t he
di ameter of_the openings to th avities.19 of the blisters 12.in the s

Dl oty | pIE Bl T SutAn Thet SHSH TOLERTES R tF et bRl PR 8L D T nt o
a respecyly | BY5u B! RREd WAkl dFRADSELGEH 86 dide
housi ng @%f%Pﬁ€E€§%¥%ﬂ§a§P§§gﬂ%gyﬁ%ﬁfgb%223?%%§§3$ﬁg§ross t é di ameter of
t he openpihgr 6fxhk BEpLAY,i40yactkSsaf gubkiroreseecidavet bhmsgesf the suctioa oot 1.i ng

bl ade 127 further includes a transverse opening 134 | ocated behind the
cutting Ebigrst pBjedtieneldf irf this qmiwdimdenicpfaectanguldd seoignihof the samh sestigh as zo

The first and second ram bl ades 129, 131, which i i §.enbodinment are each
subst ant ﬂ’élqpyefpl”aﬁéﬁ‘}ff%e@? Iﬂ&‘fgrtsbﬁ’aﬂﬁde?éc‘ﬁ e éll?-?%ﬁf’hg‘c&‘tsicf ﬁ@‘:kgeﬁﬁr(‘i‘gml 7,

d, il d iy ' . [ i I ; ' t
boar *bn Shit (815K Do RRe it HRh B8 Beluds SR 0 SRR HOHEEE, 10,
one of the blisters 12 once cut by the cutting blade 127 and ther&?gﬁﬁﬁen
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Z4%PHEBl i ster 12. In this enbodi nent the first and second’fata bl geJuNAD
131 are disposed parallel to, and are the sane radial .di $tance from’ the
cutting blade 127. The first and second ram bl ades 129, 131.each i.ncl,yde a
| ower, axially-forward surface 129" ) | 31' which is located axially
rearward of the axially forenost part Bf the cutting edge 133 of the
cutting blade 127 such that the ram bl ades [29) 131 act on the film 37 only
once at |east AJ~IV~D SHfff DI 903-1 w0 21 =6.4 JUN 2002 ~. , " i f , ,
15 ~ partly cut by the cutung blade 127 In this enbodi ment the beanng

sur f ace YppgT surfage of ge lergih treafhd he sprdpidadeisctiong43, i8 this smbadisteant i al | y

flat. In.a r(gglerredd enbodi nent. thﬁ cg%c} ~n~ assenbly 64 of the suction tube
7 ~s corﬁ?tbel%F “Y3RF S HPN IS LEET R $EARE APRYSCR AR W] merebiaddng

surf acesyzk/ Rt a dotbm Oy LA AAeS e ¥ ankBeod MAbiL Sond e aghetance

bet ween the endnost points o e bearing surtace “®&ch of the
ram bl adesfikd@d sheilihat GedRPrD¥isbedRl syde WE] eI 532088 288 1HE *B%nghﬁl}gﬁce

bet ween the adj acent endnost points of the bearing surfaces 129", 131' of

t he rsam bemdesiit2g theFtomhprojdvece #d mosdispatied ogpoditetthesigéé hed botven eufidenNy

| engt h of %h? cutting blade 127. Inio this way, the film 37 covering the
openi ngsCidRe PRE PEAIGAHONEd - 191 d¥PPain PG simhacetpf it icend projestpp a3 i eisther pack

The actiBneor twom 0t PIRE LRbOue 0P Bt En T ot TR A e W ey

e cu ng asse

i 11 ustraiRd cldhdnt JUEE s Blod Pcld slidRaite it fifdre sHoBB widSthk kiddStdidhegdni @ Fi gures
21 (a) and 21 (b), as the cutting assenbly 64 i; is inserted Into a blister

12 the ciiat #¥igobihadecohd projakies) 48 baitg d3ferammed so ihe abivanddvedr saffatde thd | m 37

iqovering the openiE? of the~cavit¥ 19 of the blister 12. In a second step,
as i 19 usthesl Eaefithe Ehgen rask simpnt Ahd The Peyromaealt membgt 43oef thaseaply 64 is

inserted furihern,into ) i . ces,; 129’ 31" of the
e bGP e} U cBLASL S Rebe ReAL G SURIAS RIS o d

bet ween d;ﬁejeaﬁ@mm 8R SISt o0 WAl Snehiber NG c Re el M SanhAC A28 shek3iH ofzRe Of the
ram bl ades 129, 131 and the ends 135" of the cut 135 so as to form six

fl aps 138midr padiselpmeti bhedehtreeaitadioes mémba IFrieficed edthervbiowr pekt t he

cutti nggl ade 127 and_t he ranbbl ades@i}ZQ 131 are configured such that the
flaps 138&MFItEle0 Q@ By IR AACAMC)t BETRFT 57 FePOSITOTHEfatNg O delbister gac

il '“Es”aetlgxﬁeﬁﬂl':i gures 23(a) and 23(b), the cutting assenbly 64 is inserted
further Tnto the blister 12 until the second shoul der defined by the | ower
surfaces 117", ~s 119" of the axially-directed nenbers 117, 119 is at the
upper surface of the blister pack elenment 11. In this position the suction
t ube 7 iBhd sten axpefluMiych wilbbe ¢rschbidsingrtiior eyl peraiapelotg CemBNAStt | ng
assenbly 64 further into blister 12 the.r,amhl.ad 29, 131, cau the flaps
136a-f tT" ’@51552%5 t'etbé)d‘l" I?g “\'A%{fkf m(#uckeﬁ%n (I:Iél\?tl Steﬁjlllcirég?)]a tl?nrffeent%)il ‘iwsntcgrlgl% so as to
provi de-@.{igf §2iRARRE Auithgtl&riill B4 3dr GRMES HRTIIENET &l Jesin@ihelchvittbs ab oal | ows
for the ready wthdrawal 30 of powder therefrom AVENDED bti ~~fi

S0 903- 1\Whe blisters4l 2-inhR=-bidster pack elkn®n221 and an inlet 65 through which powder
containing medicament is in use drawn from a respective blister 12 on inhalation by a user,
an outlet section 67 at the other end, which outlet section 67 includes an cutlet 69 and
provides a mouthpiece, and an inhalation channel 71 providing fluid communication
between the inlet 65 and the outlet 69. The body 62 of the suction tube 7 includes at the

25 outer surface ther.eof a plurality of ribs 73 for allowing a user to grip the same securely and

a peripheral recess 75 for receiving a part of the interconnecting member 9 as will be

described in more detail hereinbelow.

The interconnecting member 9 comprises a line 76 of a flexible material, preferably a

30 plastics material, such as nylon, a clip 77 fixed to one end of the line 76 which is located in
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TRE%ht®t section 63 of the suction tube 7 still yet fufther®jncl udeb#UN 202
and second upper supplenmentary air inlet openings 137, '139°into the: :

i nhal ati on channel 71 of the suction tube 7. The first and second upper:
suppl ementary air inlet openings 137) 139 into the inhalation s channel 71
provi de suppl enentary air flow paths, \iii ch, cn inhalation by a user, allow
suppl enentary air to be drawn into the inhalation channel 71 and mx with
the air and powder mi xture drawn through the inhalation channel 71 froma
blister 12 in the blister pack elenment 11. As will be appreciated, the

provi si ofeoferphen! 5Gpis Endribapyeniurtart ofithsadols 6rodvides thial sé o teachoruni t

vol une of, air 1 hal ed t he Ctjser i nhal ets %areduced anpunt of i o powder
cont ai ni HY S CRABRFAEMEERT HeF FOFY, /% e ddeihoathet ead gfphe hent Gmucdi s ofi xi ng

ith ' ' t h the.inhalation c¢h | 71
N T S e S g I S e R N

induces tuf ence an assPstss rnthe go _
Fi gures 2darn@] 2711 dh&lsﬁéertav%fmddlfsteefalaeﬁy%m@ﬂc f ubgsH g EodlhG Hha| ef7 |

descri bed herei nabove. is Structurally, these nodified suction tubes 7 are
sinilar perticheusuetd tmmedioé a 7esdfent natdrmhad ey otescyriapad abetrehanphoys and
differ only in aspects_of the inlet section 63, principally the cutting
assenbl y WEsUCERR UoRi’s WEAdHA corfagiratipo igeline 6 hvistkprethiseibe seaiop tdepf beat i on
of descript] the structural .differences of.the suction tubes 7 wll
be descn%gﬁﬂgﬁmd@?%¥WopﬁﬂgﬁéH}@#%?5%%€@ﬁ mﬁ%ﬂéii%”{W§°HFéﬁ@aFﬂb

descri pt heRintelow, The 4Rti6h WHEB iR84i8) rdRab@relatil i) Rt G a7 drugt nodified
suction tube 7. This suction tube 7 differs fromthe fFrst-mentl oned

sucti on trubreodndcnng wenaspOchas. a wictsgleyter fraedanant bloaciesntkAQ thetetly RaiGiutes
“izncl ude an opening 141, 143 which extends axially rearwardly fromthe
beari'hg 8%F-face 129' , 131' thereof for providing shorter air flow paths
bet ween the periphery of the 2s cavity 19 of the blister 12 adjacent the
ram bl ades 129) 131 and the inlet 65. Secondly) the inlet 65 to the

i nhal ati gRe chgiRehnir L chmphiQGal Rfhs@%isaldyich HAVRIed an loBediRE 88 8RS BefMesinserti on
of the suction tube 7 |nPo a blister 12, of the second Shoul der defined by
t he | owerawyr §ames which' thg blide& paok eteneenaXi af the-téwtee pdtkngpsemablyeris id hse, 119
which in use is |ocated at the upper surface of the blister pack el enent
11. Wt hinsaited arshi FoFr F57ehsT Stier §nslasingghe bHsiEhracksiminy SNUETR nop ghuse.

D1.901 -lwa ,. 04 JUN2002 ., :; . . , oi ' 23 inhalation channel 71 is

| ocated within each blister 12 and thereby forces air to be drawn nore
deeply i mhe hbhi@n€ 8Y icbinp#Sesad fifsh@ppdri WwdlEmekbePBS Whkad, af tharediod@mesmels Fi gur es
2~(a) to (c) illustrate a second nodified suction tube 7 This suction tube
7 di f f er substdntieHy pleaar indsef-ragrdngulardhepest Tmunngbevall hembarats intledesraansver se

open~n~ 141, 143 ~n_ea of ,the ram bl ades 9, . 131 is.within the

Feapect | YR ey SHEFed See St Mg pe 5P 88 saitdine whidibe Beek 1 g
modi Ti edegufht O of R 1iter PRISasEbIY s Ty RE disistd emse E?ﬁﬁ'f‘\ﬁﬂl_emember 85
first-mentioned suction tube 7 in two aspects. Firstly) the inlet section
“83 0fp t helso indudascine dreeteni @6 v ick tdfires iapaitudelse dpandg &hih the bousing diver

suppl ementary air inlet openings 147, 149 into the_inhal ation channel 71 at
a positi B¥ougl) yaichtthe ligter pack iglcancaiid b és waise insertadhl Yhe BeRSREYd MFALEHE sense

of insertign of the syction tube 7 bLAto.a blister. 12, of .the s d
shoul der%lﬁ'grﬁr rﬁrécéu e)?.at%q‘gr.a“}l%vx%tlro%ﬁlrn %gzg%i%f%&f&'gﬂméaffef eé'“g%?% ﬁc/@gxt endi ng
menbers §dhindle WO csNLEN VsEhE Blikesatoed (B bhidier pHRelensdak fl ag8cHOthat digh _
blister pack el enent 11. These first i s and second | ower supplenentary air
i nl et opehiheddisteds ]2 taObepempiicibpinsentpl emenicany tider’ mtoavgsptdiive wheof the
i nhal ati on channel_71 which_pronotes turbulent floww.thin the cavity 19 of
the Bfi sPBENINgS STyhindhistemogimeRtdhe GRENMRES S Thia i PRREE MeldBe AT IIAE e3cH
enptying t bl ister . Secondl he inlet. . i i nnel
P11 o 1 et arted R e o mnkre obe! B ol st kB T BT on
tube 7 i gl ﬁatbﬂhb%b&ﬁin%szw oft ot BRidE S ENAli BiRPMedfTet defioR®T d¥Yhe suctiod Ribkfre
| oner surfaces 117, 119" of tRe axially-extendi ng nenbers 117, 119 which
in use i mt3% respective blister 12 in the blister pack element 11. Each of the openings 87 includes

first and second radial extensions 87a, 87b for receiving mutually configured parts on the

10 inlet section 63 of the suction tube 7 as will be described hereinbelow. The radial
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| 8¢8r¢d %t the upper surface of the blister pack elenent’ 117" As descr.ikgad JUN 2007
herei nabove in relation to the first-nodified suction tube'7,>with this;
configuration the inlet 65 to the inhalation channel 71.i5 |pcated w thin
each blister 12 and thereby forces air to be drawn nore deeply into the
cavity 19 of the blister 12 on inhalatilén by a user. Figures 27(a) to (c)
illustrate a fourth nodified suction tube 7. This suction tube 7 differs
fromthe first-nentioned suction tube 7 in two aspects. Firstly) the ram

bl ades 129, 131 each_include a transverse opening 141 , 143 for providing
shorter &M@nﬂ%&gﬁ%‘@ﬂ% ohErvRREAINER 8 §ath IBRBAS 2 gfebt Rembendd whitd irafludele
blister 12 ardgn%clg%r;tuh bﬁgg‘s 129 b131. nd t 1e inlet so 65. In this
embodi mentPthe “opéni n§§ 7 o, SRR Ay P4EA e] gPectiyelydp ehenmeRDED
51~~ D vdr Q-2 2 i I sQ as to
pronote tat;}rggﬁr%rnst fleosﬁsgnglstbhi%s |Te\§m1/rg9§1to&lt%:wb Fé]?g?}s]g%& ﬁJléceg(‘_:)lﬁdly, t he
i nl et 65 rhembdre 8P nkadfaedsonthotraeszahan/theivppéroedt ednivet 8% by iHedowaf &g ihfq t he
sense of insertion of the suction tube 7 into a blister 12, of the second
shoul der agefispesddbych thet heowepersuidflagerssutfages 89213 thefeof hee sedpad byckext endi ng
menbers 117, 11 icg m use ii | ocated af_the ufgqp_)ler surface of the blister
pack el efEFFCHYY AR AP RS CP Y Ui TRET @b RO F SPRR' WH! BemperedS. The

first-nodifi ' thi : I qur at i t {;nlet, 65 to the
| nhal ati oRPenannRERRes U e oulh b e Se SO O I8 THE L Eeh S coc
air to berdh awbnEure cdaapl et ¢ thikeraBydif¢nl@od tehen Hhidst-ehxid 3 @R

i nhal ation by a user. - io Figures 28 to 32 illustrate a nodified blister
pack assdwbbipg81faod aviedidsnhasespndesomebdinhbe eiqerabdwétheSlistenpbdkratmynt t hi s
fredi fied blister pack gg?errbly 3is simlar to the blister pack assenbly 3

of the i dAaYRen Escr Bt Hisr i TRatfdbe miFraoRfierHes ey ° radpeetd of the
bl i st ._unij . hi j
ot on PSPk Bes EBLWRUSbeRson. oBL LT OEA Q0UOLE UIRGPERTREY,

pack asserhlat @s uPpw Jukfabessa 6f esppéraed] indrmdet & whavkds beh @R@AGH IS, WRHe to
the precedi ng descz~ption. This nodified blister pack unit 5 differs

pri nci palthestheliasi ¢imenpionot ¢re Pemrntuif of Be gftercprnebting membsat ko asweprbient 3 of

t he inhal er descriped hereinapove in that the sheet 17 of the blister pack
ol erent A ESRCTIAS TP BRI Ty R iy SO Bk STESROD Bes e n
pluralit - 3 Foymua e 8ifd j aral | el
Lo thd |§H§%?eu§#ﬁa| agﬁ!’s&ofwlﬁﬁg&ﬁgﬁ RAGFfe gﬁméggkh%]‘gﬁn%rﬁﬁbﬁ%%th this
confi gur agtenhdeing mahiesr opda khie kaedimeht theswRlenéttgnin B dfahdeoncd sldigig it

in the cavity 83 of the housing 81 of the support unit 1) with the blister
pack el erdemcuatt ibhaiapg aBe fleres PyPBIraing thsy lovtre Spifensi SO0 U urnee Walimembes 1
anrl the i 153,  Thi Ll bl.i ster , i f . t I rs from
the bli stggr b%gcufpﬁrn\?/%ﬂ %‘e(r)rrr?o %f Eg%gmequ§%1n5a8§isQ1§Sﬁsﬂ§h 1 1§C1g8%3f yﬁﬁreﬁ?%g er

descri bedihighel MAIBeLICH ekRAd ABHARard floRethe QMECHIRBe 85b terdofBalitiashment
menber 13 in that the blister pack element 11 includes first and second

o) eot i amslobgbydit87axa ofithehowsngdtl 2Re tihePRafe grovidpd thspahethgtuppehyesiace
nmenber 13, which is also nodjfied in not i clggin the first an sscod'
proj ect i Ghdheqalisterpack glemgnh 1 fromehe I‘W‘Frssuﬁ%&? % Fqu?eérwagla‘BF(m ?ﬁete %’det
further dj t.k i i f i k nmbly 3
of the i tPErE) Prguldiiendl paleh REGHIh i ol ALk SBlenPRC (r SRS

per neabl gn e1aBRe6&mERD abirbI L Ndcatdl stesitiee sidk of tispasthtd fod Jieinl thevepper
surface of the sheet |~ ~ND~D S~#ET D 1903-1 WO - . , 04 JUN200Z n 71

Y ' 1 1 iwall @8mber &F suchéhas|Wwhemnahe phskr packmesembly 348 figed (s supReTELTOf L t he

U hi%h § HRTEEGES EAE) 7 R Peshd7 oL SICETEHgr SoPent 1t ebr e e B Phkos
the T nhalggh, Jrih LLEn RN oPIHaGRRS: dHR1dsBE nGOY BT wHRHRES e18mef 79 dFehe
interconnecting member 9 is captively held, with the limits of movement of the element 79
along the enclosed track being defined by the end wall members 23a, 23b of the second
channel 23 in the sheet 17 of the blister pack element 11. It will be appreciated that this

30  configuration, in not having the line 76 of the interconnecting member 9 fixed at one point,
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S&B%BHPounlt 1 so as to expose the suction tube 7 and the .upgper wall, nggbfm 2002
85 of the housing 81. The user then unclips the suction tube 7 fronlthe
attachnent nenber 13 and inserts the inlet section 63 of. the. suctlon tube 7

t hrough one of the openings 87 in the upper wall menber 85 of the hou5|ng

81 and into an unused blister 12. In inkérting the inlet section 63 of the
suction tube 7 into one of the openings 87 in the upper wall nenber 85 of

~0 the housing 81, the user has first to align the arns 105, 107 thereon

with the radial extensions 87a, 87b of the openings 87 and then push mthe
suction t'SBEVARESPR] NitAY the [ige 7€ Rbiedaicr@anEiag Bymbire nesdenlysher fsdorsasl 15'

f the | f nb 85 d
Phe: oat oo Rl DRk I HPR LR AR5 3 ing SR éﬁé%th%mgwhga? h
the radi a#ne%%reﬁ'w%n& @Z@nc@ﬁ?d@g rme@dlﬁQﬁp'c&gésé%Z%% %mﬁgﬁ?ﬁl{l&h atl S

t he nout hpi ece provided by the outlet section suc

hi s/ her |ipshahdheivppeled] seneter 89 Whé hsheaw d e dpses pdf tﬁ@%lﬁ'fnocﬂn&ﬁ] n| ng
powder fromthe blister 12 and deliver the same into the | ungs. After

i nhal at i oiurthehiaclides a Wicesscdasishatisad shectdf sempigtfeotd the @mtrtge%hpemﬂ ncg_\s&é in

t he upper 85 of the housing 81, which w |l reqU|re

appl i cat i%ﬁ?lsaecr%fsg%ﬁpr% S 2535 BY SO 4 WeT G Pk 1o }(ISH%F Rsaals éﬁ@@nnbba 111
on the ar ol 7 the the ction
tube 7 bac [ZL;]IQ O(P ”get ac nétﬂiesr?esdgrﬂq)<15 kﬁ?ggéé%fhs&r%‘g@% efrdge}(g)Il ° ’B@J

repeat ed unt|I aII of the blisters 12 in the blister pack elenent 11 of the
blister pack assenbly 3 have been used. Wen all of the blisters 12 in the
bl i ster patkhalsageht uftheherepriresn sead, lotee wal enembdrtddr avgustenebddimatter pack

assenbly 3 forn1the supp unit 1 and repl aces that used blister pack
assendl y DORIRRHLY Biajer lﬁ‘Pgé’% ggetangu ékkapés‘é’gﬁﬁwsl%ace‘i’:i%ﬂiﬁl relptiqp QOILE

der st ood k t t
under st oo AyBssan sk o LUk RS 8Ll habpt DerPReat, SOKERLL R, S no

ways wi t hoyts;ddepaihkivpged a@MotBewsl aRentels 851851 aﬂﬂ%ﬂtdnﬁﬁvﬁlsm%faérnﬁﬂ Whict he
appended cl aims. AM-H~D SHEET 0 4 JUhf 7C£2 26 CLAIMS: 1. A suction tube

for draw aigepbwdbreesdmg mﬁlq{ghmecmmwefrm&hraembmﬁér% 2o foprihsi ng a
cavit 19 se e a cov fi he .suct.ion tub i sing an
crongat o S EoF UhPERTT SR UL SSRGS %flfﬂwaﬁlééﬁmsﬁrsgw%% Fhereor
whi Ch n'&%d @a&:hie%eg 3] eéc'ﬁ%&!%éa%o‘v@b‘?t 9©6fi)o,1 ﬁno%ﬁéh%e el chfs) at

t he o end t hereo whi ch outl ef” secfidn I ncl udes a et Tflg)

and pr OVI zde_ﬁc adesmtdhpe eter eadidf @B biislaapadki @merhanrtﬁlme( Filstdr mbloussdmrog: Fluid
communi cation between the inlet (65) and the outlet (69) through which
powder i sisiip usskoceedwrhonal hailister WKWI%CM§éﬂS helddn pesiaen sdatenbie(essr

having a ¢ e s t one cutting blade (127)
whi ch inc?ﬁ%§§%3b8§§Flﬁﬁgrgg@%ngg?§ %H% CF%S %ﬁcut in the covering film
(37) of a blister (12) and at | east one bearing surface (129',131") for

bearing on the covering film(37) of the blister (12) and pushing the sane
Fat o the Thwtover (Eg)beof4 ihingeéd wttbe heusg &hén diin embedioaeant pribatsndddiaca7)

P O
orvard off Pﬁ“‘%tﬂé%fﬁﬁfgﬁ b%@%ﬂ#@ﬁﬁi&i&ﬁ * @%%3@?%&% e Zdey

(129, 131 Joreetiod dfahe h&@mﬂ%&ﬁ&h@@lcfcbbéﬁ rhembercd4 i phbisdéeby £ idhgihsngt Theast
partly cut by the cuttin | ade (127) before the bearing surface

(129', 131¢9veoineiriver 84 mcévm agnshrreembird@2@ a¢ tedreessnd)thergnf which it ¢rufiigoiedr i ng
fiimi3n @@E&E'&%&%@% (s ppoérsell wpEentae! HeRACF R R RO SE FE Shear | ng
surface (129 ade (129, 131 ) such that the
covering Frim %g% d%£ggggﬁgégb éggf&ﬂgn%ﬁ?&%b the cutting 0 4 JUN 2002

27 bl ade (127) before the bearing surface (129',131') of the at feast one
ram bl ade (129, 131) contacts the covering f|In1(37) of the blister 412).

As described hereinabove, the suction tube 7 includes an inlet section 63 which includes a
cutting assembly 64 for cutting the film 37 covering the cavities 19 of the blisters 12 in the

30  blister pack element 11.
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4P'¥éYSucti on tube accordi ng to any of . Haims 1 to 3, .wherein thesink %
(65) is substantially co-axial with the Fongitudinal axis: of ithe body(f éS‘NZﬂUZ
5. The suction tube according to any of Clains 1 to 4, ‘wher ej'n t he cutting

bl ade (127) is substantially co-axial with the |ongitudinal axis of the

body (62). 6. The suction tube according to any of Clains 1 to 5, wherein

the cutting blade (127) includes at |east one cutting point (127c). 7. The
suction tube according to Claim6, wherein the cutting blade (127) includes
first and second sections (127a) 127b) which taper to a cutting point

(127c). 8. The suction tube according to any of Clains 1 to 7, wherein the

tti | t t t 134 [ 1
Coar war d B i Ebbr gt HirgRe fim P uRign n BOGT &9&@?&#”354%@ selh di g’
to any 0fw@c@%%n&f5r@a§i1¥ V‘ﬁ%@%eﬂset Ilgzé'Hl&lx ngthgl ?g% (thge?)/ [?850 bsmgt Pally

pl anar. 10. The suction e according to any 0 rein

each r amfpdradepedidR, sl therédteinddeshated @@ irdBNErer @Hﬁvl%s Q0ORE @écﬂ'g
(141, 143). 11. The suction tube according to Claim10, wherein the at |east
one t ranswefigercdpens roby A didingB) injthe rmmlakteylsuoeaB%Bdb of therpbeagt Byisur f ace
(129", 131') of the ram bl ade (129, 1 4 ~uN zoo2 28 12. The suction
t ube acch‘aPPﬁbﬂt"@l@%ﬁnﬁ?ﬁg{? Ofv%féF‘é‘isﬂP& % ]étthllsé‘a%t ﬁtﬁrﬁéc&l@faﬁl:??érc%oebénl ng

(141, 143) gn y dl om t surf 131

o the T AT aam0 e saRad 8 SRR A SR Ml B i TrE oo B i et s
10 to 12,0 Wﬂ&ﬁ@hf‘ ahBeasalilll RaSHe @ &rﬁt%%{ﬁdeﬂi@w%%'tﬂg &%ﬂé 2

asymetri éal I y1 | ocat ed |ln t he ‘rza??abrl ade (129,131 ). i Tﬁggssﬁ%t}i §4nhz%sube
accor di ngwbeold mianon dl, s ywirests), thet duetiar tdbee?sianmnearnaaxhtehaﬁtey fel2Ssrisdlijiol &5

subst ant i aIIy El anar. 15. The suction tube accordl?qg to any of Clains 1 to
14, wWHer QLSteFAé WiHy zgtodgeé@ppr@tﬁtwrsgjnqhﬁe%%e %ﬁ;fﬂme ?ﬂ%ﬂycéierremﬂcme

openi nge (47,1491 Lited Nenhal RO Hanel (74 ) 81 an il posi ¢l on

r ear war dI " adj Acen he in SUEtTon “Fo any

of d ai rr&helc&tgnaéssem§r@@f&é@u&}gntmua@mg@seﬁmlmvé%rbﬁﬁbHQ% fetgtmand
second ram bl adés (129, 131 di sposed on opposite sides of the cufting

bl ade ( 1Z#}t A seTdvel mtloénlmud:ﬁehamd:@rsdctritgl @BoofChabumtib6 mbwheamed the eaitd r am
bl ade (129, 131 ) | sposed at substantl ally the sanme _radial distance from

the cut t iSHFISIoRE” %ﬁ%)o%feopwséud% HRSPRPED Y 2l REGRRST &9 of Sredionsme Bl car 17,
wher ej;n td%%oﬁﬂtﬁﬂeago% ;15@35% &@ggcabﬁ 0N L O ger?éfﬁ?&o dﬂ@%gglﬂgus %%‘?ﬁeof

bet weén the endnost pol earing sur ace ( eac

the ram hippdesal &2hbk38) of heappsiaxidmah ehly dleereankiod] Ehethefhasirdthad di st ance
bet ween the endnost points of the effective cutting |length of the cutting

bl ade ( 12¢§orﬁin?dmts HE5 atjTdaelvdeeheriels mepgdichi @, dfl 1 tHuchisadppigd sueeage with

(129', 13 04 J 2 .29 19. The
Suot on ChhERREEITRIE 11iRa g EISS C1 ] tb S HEPLI o e Bamar” Bl ¢ i on
of the inh&hbd@)ofie BHGH A TINGRoh mBmBER.108NH 1 A theH &l an8QEddrAk£63) 1S
Located in a blister (12), " the inlet (65) is [ocated bel ow the surface

‘@6f i nlong 1t0he 1 @peach hgvoh fitdn euxfaml ItQQa,( ILBl)a wmchx has daforwaeﬂy{iﬂr&)ted 2énpdizet
suction tube according to_any c ai wherein the inlet section
(63) i nclandasts6 2 euEkng yrkacs @M aéecqnﬁls?rfaqel%b Milbwh&éflf pastagtially

shoul der Vg}t'h%hbnally directed to the longitudinal axis of the body 62 of the suction tube 7 and acts

as a locking surface. In use, on fitting the suction tube 7 to the housing 81, the second,
locking surfaces 109b, 111b of the catch members 109, 111 snap behind respective ones of
a5  the lower surfaces 89b of the web members 89 in the radial extensions 87a, 87b of the
openings 87 in Lh'e upper wall member 85 of the housing 81 so as to prevent the suction
tube 7 from falling out of the respective opening 87 and thereby avoid the need for the user
continuously to hold the suction tube 7 in position. It will be appreciated that the catch
members 109, 111, in being a snap fit, provide the user with a clear indication that the

30 suction tube 7 is correctly fitted to the housing 81 and hence inserted into a respective one
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for adm nistering dry powder by inhalati on, conprising the: suctl on {ube: (7)
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L

further conprising a support unit (1 ) for supporting a blister pack
element (11 ), wherein the support unid9(1 ) includes a wall nenber (85)
whi ch includes a plurality of openings (87) adjacent which the blister pack
elenent (11 ) is in use disposed such that a blister (12) is |ocated
beneat h each opening (87) 23. The inhaler according to C aim 22, wherein
t he inl epf évecnhus@ns (B®)theblisthrepask eteiment { Ubs 1) regard| hidescwmtd, loe]alﬁg sOffces
surface i&éﬁ h defines a s ouIder th t acts to |imt the extent to

tl 1Bﬁt

whi ch th tfé‘%lﬂ%%ﬁ’isb i'hs &re & VH{%‘ SIS @Y gk 2 68A) ridaalt he
| [

openi nos B Lk 2t FLT P c's@%@ﬂ%%ﬁz%’%? PR e R Ve e Ben i mel ude
at |east, ?aﬁanasin @'th@ﬁ%&'ﬂ%aﬂlﬂn&ﬁg& 8376?)thé’\ﬁélﬁmoeﬂcﬁtér'&§é Hﬁl@neaa Patm?:rq?

(89) and the inlet section of the suction tube ( I ncl u es at | east
one r esi kilght foyechbi ased arn1(105 107) whi ch supports a catch menber (109,111
) and is configured to fit into the at |east one radial 0 4 ~uN zoo2 30
ext ensi on (87a 87b) of the openings (87) in the wal | rrenber (85), wth the
catch ne 109, 11 gure Io engage
one anot RaF THeRcee oL abBr b Ba e T Tt entodE { et Bh b T Ve ngs

(87) in Eb@n&@dllallmﬂp@froﬁﬁé)d ea%rncm@ 2l 1BRal ﬁfrfa%EQ‘PS d\!vl'?lgh td@fu@lsaa' fRse4,

wherein the openings (87) in the wall nenber (85) of the support unit (1)
each i nckiuggddrithstacand 1&ecmldxrreamoa{/h1eh<trermmmtu(bSWa;aB%b)maﬁéd trhe ahpbet
gection (63) of the suction tube (7) includes first and second

resi ip enme;mp@nmeéahm HE Yrpenswalb membep 85 vﬁeeuh@ﬁaméﬂla@éé@ﬁmwemcewau m 25,

wh d d t 87 7b f th
(87 1 bgend B HE RGBT PRRRIGRE he B P Bt B 0SB of *t ne
i Z{ft A?egA&hahofﬂau(tﬁékhaf 1ddrR ety e 1éw@fesu§fllzesahe kiReeld FlabM s ORPOSRH surface
A XNZ A884 o ANz ApeerAVA] A¥ohbay 25 Af A hahsinAB1 AnAndAreqhirdd Mls&fioA oAtheAsRudn A
- MZr Z !
|(vvr rrhc"YF%?&]%i[é}}Qr:%éec‘aﬁ tha PRy R V] ¢hy erpes rej cageay S Labe Apesa sty B tBia] ca] ca

I cal Cn?'] C@Ja?%%%ll&?gnctﬁ%g%%ﬂ Bgln%@r!téd too far into a blister 12 which could result in the

cutting assembly 64 at the inlet section 63 of the suction tube 7 being forced inadvertently

through the cavity 19 of any blister 12 on fitting the suction tube 7 to the housing 81.

_The inlet section 63 of the suction tube 7 still further includes first and second axially-

20 extending members 117, 119 which each include a lower surface 117°, 119’ that defines a
second shoulder which is axially forward, in the sense of inserting the suction tube 7 into
one of the openings 87 in the upper wall member 85 of the housing &1, of the first shoulder
defined by the lower surfaces 115" of the 'lugs 115. In this embodiment the first and second
axially-extending members 117, 119 are configured such that the second shoulder defined

25 by the lower surfaces 117°, 119’ thereof abuts the upper surface of the blister pack element
11 when the first .shoulder defined by the lower surfaces 115’ of the lugs 115 abuts the
upper surface 85a of the upper wall member 85 of the housing 81.

The cutting assembly 64 of the inlet section 63 of the suction tube 7 comprises a cutting

30 blade 127 and first and second ram blades 129, 131 disposed adjacent thereto.
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a] ca! S( TTaetXee¥ ¥urting point 133" The cutung blade 127, which 1n this embodiment is

YYYYYY! Y] aaPb[ bj bbbbbeeeeee. f}xsnid 2U] ca] ca] ca] ca] ca] ca] ca] caV|c

a] ca] ca] cabsajiedy (p@]n@a]isac]-w]&bajthd]eda]lgla]cbaal axis of the body 62 of the suction tube

] caV] ca ca\/] ca cai} ca]calcalca]cal. fffl +ltIvww/w w<wBwEWLWTWZW] Wx| xXywyyz{

6/ 11,7}~ aﬂ?t%‘f *Pfcaéadc%f%f%ﬂWéﬁ?‘&éﬂsdéﬁévawél%@%ﬂpémw%ﬂl ] ca] cal ¢

] o .
Z] ga]icﬂa]:cg%e%la a']%(lz @%]%@a%ali"f%ﬁd% 'ejRn ; (SljmeELl f)\(/]s] ca ca(]dc{aﬁzcoa]dcea]uc?&f%a] caJc
a] ca] ca] eajech] El&hﬁ%h%]dﬁﬁ&ﬁ%ﬂl&ﬁéﬂkcse@ﬂl@nsauﬁ, el ehe cadig BHdE 127 enclose

an angle of about 120 degrees. The cutting blade 127 has an effective cutting length

c
)

]
)

approaching that of the diameter of the openings to the cavities 19 of the blisters 12 in the
15 blister pack element 11 such that, on insertion of the suction tube 7 into a respective one of
the openings 87 in the upper wall member 85 of the housing 81, the cutting blade 127 cuts
the film 37 across the diameter of the opening to the cavity 19 of the respective blister 12.
The cutting blade 127 further includes a transverse opening 134 located behind the cutting

~edge 133 thereof for providing an air flow path therethrough.

The first and second ram blades 129, 131, which in this embodiment are each substantially
planar, are located to each side of the cutting blade 127, and, as will be described in more
detail hereinbelow, are configured to bear on and push back the film 37 covering the cavity
19 of a respective one of the blisters 12 once cut by the cutting blade 127 and thereby open

25 the blister 12. In this embodiment the first and second ram blades 129, 131 are disposed
parallel to, and ar.e the same radial distance from, the cutting blade 127. The first and
second ram blades 129, 131 each include a lower, axially-forward surface 129, 131" which
is located axially rearward of the axially foremost part of the cutting edge 133 of the

cutting blade 127 such that the ram blades 129, 131 act on the film 37 only once at least
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h& () - Fﬁllg?}eﬁ%'}() rﬁ%vﬁ%%ﬁ%’g(@ﬁf]lo%h :@ ??Llfi%%%(ﬁ%g’ é“%%dg&’@fﬁgfd such
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' zaBgZ; Iégsc O%&hé? f‘ﬁ ?%‘3{. 1s approximately the same distance as the distance
between the adjacent endmost points of the bearing surfaces 129°, 131" of the ram blades
129, 131 and the endmost points of the effective cutting length of the cutting blade 127. In
10 this way, the film 37 covering the openings of the cavities 19 of any of the blisters 12 in the

blister pack element 11 will be broken into flaps 136a-f of substantially equal size.

The action of the cutting assembly 64 of the suction tube 7 15 clearly 1llustrated in Figures
21 to 23. In a first step, as illustrated in Figures 21(a) and 21(b), as the cutting assembly 64
15 1is inserted into a blister 12 the cutting blade 127 makes a cut 135 across the diameter of the
film 37 covering the opening of the cavity 19 of the blister 12. In a second step, as
illustrated in Figures 22(a) and 22(b), as the cutting assembly 64 1s inserted further into the
blister 12 the bearing surfaces 129’, 131’ of the ram blades 129, 131 act on the film 37 and

~cause the film 37 to tear between adjacent endmost points of the bearing surface 129°, 131’

-
l"

20 of the ram blades 129, 131 and the ends 135’ of the cut 135 so as to form six flaps 136a-f.
As mentioned hereinabove, in a preferred embodiment the cutting blade 127 and the ram
blades 129, 131 are configured such that the flaps 136a-f are of substantially equal size. In
a final step, as illustrated in Figures 23(a) and 23(b), the cutting assembly 64 is inserted
further into the blister 12 until the second shoulder defined by the lower surfaces 1177,

25 119’ of the axially-directed members 117, 119 is at the upper surface of the blister pack
element 11. In this position the suction tube 7 is inserted fully into the blister 12. In
inserting the cutting assembly 64 further into blister 12 the ram blades 129, 131 cause the
flaps 136a-f to be pushed to the wall of the cavity 19 of the blister 12 so as to provide a
large opening in the film 37 covering the blister 12 which allows for the ready withdrawal

30  of powder therefrom.
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assists in the deagglomeration of that powder.

Figures 24 to 27 1llustrate modified suction tubes 7 for the inhaler described hereinabove.
15 Structurally, these modified suction tubes 7 are similar to the suction tube 7 of the inhaler
described hereinabove and differ only in aspects of the inlet section 63, principally the
cutting assembly 64. For this reason, and in order to avold unnecessary duplication of
description, only the structural differences of the suction tubes 7 will be descnibed in detail

~ and reference is made to the preceding description.

r'“;? }

20
Figures 24(a) to (c) illustrate a first modified suction tube 7. This suction tube 7 differs
from the first-mentioned suction tube 7 in two aspects. Firstly, the ram blades 129, 131
each include an opening 141, 143 which extends axially rearwardly from the bearing
surface 129°, 131’ thereof for providing shorter air flow paths between the periphery of the

25 cavity 19 of the plister 12 adjacent the ram blades 129, 131 and the inlet 65. Secondly, the
inlet 65 to the inhalation channel 71 is located axially forward, in the sense of insertion of
the suction tube 7 into a blister 12, of the second shoulder defined by the lower surfaces
117, 119’ of the axially-extending members 117, 119 which in use is located at the upper

surface of the blister pack element 11. With this configuration, the inlet 65 to the
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from the first-mentioned suction tube 7 in two aspects. Firstly, the inlet section 63 of the

LIR}

i

1o suction tube 7 further mncludes first and second lower supplementary air inlet openings 147,
149 into the inhalation channel 71 at a position adjacent, but in this embodiment axially
rearward, in the sense of insertion of the suction tube 7 into a blister 12, of the second
shoulder defined by the lower surfaces 117°, 119’ of the axially-extending members 117,
119 which in use is located at the upper surface of the blister pack element [1. These first

15 and second lower supplementary air inlet openings 147, 149 provide a supplementary air
flow path into the inhalation channe] 71 which promotes turbulent flow within the cavity
19 of the blister 12, which turbulence, as will be appreciated, assists in emptying the blister
12. Secondly, the inlet 65 to the inhalation channel 71 is located axially forward, in the

- sense of insertion of the suction tube 7 into a blister 12, of the second shoulder defined by

« ';-
P

1,
)

20 the lower surfaces 117°, 119’ of the axially-extending members 117, 119 which in use is
located at the upper surface of the blister pack element 11. As described hereinabove in
relation to the first-modified suction tube 7, with this configuration the inlet 65 to the
inhalation channel 71 is located within each blister 12 and thereby forces air to be drawn

more deeply into the cavity 19 of the blister 12 on inhalation by a user.

Figures 27(a) to &c) illustrate a fourth modified suction tube 7. This suction tube 7 differs
from the first-mentioned suction tube 7 in two aspects. Firstly, the ram blades 129, 131
each include a transverse opening 141, 143 for providing shorter air flow paths between the
periphery of the cavity 19 of the blister 12 adjacent the ram blades 129, 131 and the inlet

30  65. Inthis embodiment the openings 141, 143 in the ram blades 129, 131 are
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5 located at the upper surface of the blister pack element 11. As again described hereinabove
in relation to the first-modified suction tube 7, with this configuration the inlet 65 to the
inhalation channel 71 1s located within each blister 12 and thereby forces air to be drawn

more deeply into the cavity 19 of the blister 12 on inhalation by a user.

10 Figures 28 to 32 illustrate a modified blister pack assembly 3 for the inhaler described
hereinabove. Strucrurally, this modified blister pack assembly 3 is similar to the blister
pack assembly 3 of the inhaler described hereinabove and differs only in aspects of the
blister pack unit 5. For this reason, and n order to avoid unnecessary duplication of
description, only the structural differences of the blister pack assemblies 3 will be

described in detail and reference is made to the preceding description. This modified

(%]

blister pack unit 5 differs principally from the blister pack unit 5 of the blister pack
assembly 3 of the inhaler described hereinabove in that the sheet 17 of the blister pack
element 11 includes a downwardly-depending peripheral skirt 151 and a plurality of

~downwardly-directed elongate ribs 153 which extend parallel to the longitudinal axis of the

o
iy
19
[

blister pack element 11. With this configuration the blister pack element 11 is configured
to be a sliding fit in the cavity 83 of the housing 81 of the support unit 1, with the blister
pack element 11 being self-supporting by the provision of the skirt 151 and the ribs 153.
This modified blister pack unit 5 further differs from the blister pack unit 5 of the blister
pack assembly 3 of the inhaler described hereinabove in the manner of the connection of

25 the attachment member 13 in that the blister pack element 11 includes first and second
projections 155, '157 at the one end 22 thereof to which the attachment member 13, which
is also modified in not including the first and second projections 41, 43, is snap fitted. This
modified blister pack unit 5 yet further differs from the blister pack unit 5 of the blister
pack assembly 3 of the inhaler described hereinabove in further including moisture-

30  permeable chambers 159 which contain desiccant disposed to the lower surface of the sheet
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section 63 of the suction tube 7 into one of the openings 87 in the upper wall member 85 of
10 the housing 81, the user has first to align the arms 105, 107 thereon with the radial
extensions 87a, 87b of the openings 87 and then push in the suction tube 7 until the first
shoulder defined by the lower surfaces 115’ of the lugs 115 abuts the upper surface 85a of
the upper wall member 85 and the catches 109, 111 on the arms 105, 107 snap behind the
web members 89 in the radial extensions 87a, 87b of the openings 87. The user then takes
15 the mouthpiece provided b}; the outlet section 67 of the suction tube 7 in his/her lips and
inhales so as to withdraw the dose ‘of powder containing powder from the blister 12 and
deliver the same into the lungs. After inhalation, the user withdraws the suction tube 7
from the opening 87 in the upper wall member 85 of the housing 81, which will require the

" application of a light force to overcome the action of the catches 109, 111 on the arms 105,

e,
o

20 107 of the suction tube 7, and then clips the suction tube 7 back to the attachment member
13. This pattern of use can be repeated until all of the blisters 12 in the blister pack
element 11 of the blister pack assembly 3 have been used. When all of the blisters 12 in
the blister pack element 11 have been used, the user withdraws the blister pack assembly 3
form the support unit 1 and replaces that used blister pack assembly 3 with a new blister

35 pack assembly 3.
Finally, it will be understood by a person skilled in the art that the present invention is not

limited to the described embodiments but can be modified in many different ways without

departing from the scope of the invention as defined by the appended claims.
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CLAIMS:

1. A suction tube for drawing powder containing medicament from a blister
(12) comprising a cavity (19) sealed by a covering film (37), the suction tube:
comprising an elongate body (62) which includes an inlet section (63) at one end
thereof, which inlet section (63) includes an inlet (65), an outlet section (67) at the
other end thereof, which outlet section (67) includes an outlet (69) and provides a
mouthpiece, and an inhalation channel (71) providing fluid communication between
the inlet (65) and the outlet (69) through which powder is in use drawn on inhalation
by a user, the inlet section (63) having a cutting assembly (64) comprising at least
one cutting blade (127) which includes a cutting edge (133) for making a cut in the
covering film (37) of a blister (12) and at least one bearing surface (129°,131’) for
bearing on the covering film (37) of the blister (12) and pushing the same into the
cavity (19) of the blister (12) wherein the cutting blade (127) extends across the inlet
(65) and the bearing surface (129°,131’) is in the form of a ram blade (129,131).

2. The suction tube according to Claim 1, wherein the cutting edge (133)
of the cutting blade (127) extends axially forward of the bearing surface (129°,131’) of
the at least one ram blade (129,131) such that the covering film (37) of a blister (12)
is at least partly cut by the cutting blade (127) before the bearing surface (129',131")

of the at least one ram blade (129,131) contacts the covering film (37) of the blister

(12).

3. The suction tube according to Claim 2, wherein the cutting blade (127)
is disposed axially forward of the bearing surface (129',131') of the at least one ram

blade (129,131) such that the covering film (37) of a blister (12) is cut by the cutting
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(129,131) contacts the covering film (37) of the blister (12).

4. The suction tube according to any of Claims 1 to 3, wherein the inlet

(65) is substantially co-axial with the longitudinal axis of the body (62).

5. The suction tube according to any of Claims 1 to 4, wherein the cutting

blade (127) is substantially co-axial with the longitudinal axis of the body (62).

6. The suction tube according to any of Claims 1 to 5, wherein the cutting

blade (127) includes at least one cutting point (127c).

7. The suction tube according to Claim 6, wherein the cutting blade (127)

includes first and second sections (127a, 127b) which taper to a cutting point (127¢).

8. The suction tube according to any of Claims 1 to 7, wherein the cutting

blade (127) includes at least one transverse opening (134) axially rearward of the

cutting edge (133) thereof.

9. The suction tube according to any of Claims 1 to 8, wherein the cutting

blade (127) is substantially planar.

10.  The suction tube according to any of Claims 1 to 9, wherein each ram

blade (129,131) includes at least one transverse opening (141,143).

11.  The suction tube according to Claim 10, wherein the at least one
transverse opening (141,143) is axially rearward ofthe bearing surface (129’, 131") of
the ram blade (129,131).
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13.  The suction tube according to any of Claims 10 to 12, wherein the at

least one transverse opening (141,143) is asymmetrically located in the ram blade

(129,131).

14.  The suction tube according to Claim 13, wherein the at least one ram

blade (129,131) is substantially planar.

15.  The suction tube according to any of Claims 1 to 14, wherein the inlet
section (63) includes supplementary air inlet openings (147,149) into the inhalation

channel (71) at an axial position rearwardly adjacent the inlet (65).

16.  The suction tube according to any of Claims 1 to 15, wherein the cutting
assembly (64) includes first and second ram blades (129,131) disposed on opposite
sides of the cutting blade (127).

17.  The suction tube according to Claim 16, wherein each ram blade
(129,131) is disposed at substantially the same radial distance from the cutting blade

(127).

18.  The suction tube according to Claim 16 or 17, wherein the cutting
assembly (64) is configured such that the distance between the endmost points of
the bearing surface (129',131’) of each of the ram blades (129,131) is approximately
the same distance as the distance between the endmost points of the effective
cutting length of the cutting blade (127) and the adjacent endmost points of the
bearing surface (129’,131") of each of the ram blades (129,131).
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| (210%& () 1019. The suction tube according to any of Claims 1 to 18, wherein the axial
position of the inlet (65) is such that when, in use, and the inlet section (63) is located
in a blister (12), the inlet (65) is located below the surface defining the opening of the

cavity (19) of the blister (12).

20. The suction tube according to any of Claims 1 to 19, wherein the inlet
section (63) includes at least one surface (117°,119’) which defines a shoulder which,

in use, is located at the upper surface of the blister (12).

21.  An inhaler for administering dry powder by inhalation, comprising the

suction tube (7) according to any of Claims 1 to 20.

22.  The inhaler according to Claim 21, further comprising a support unit (1)
for supporting a blister pack element (11), wherein the support unit (1) includes a wall
member (85) which includes a plurality of openings (87) adjacent which the blister

pack element (11) is in use disposed such that a blister (12) is located beneath each

opening (87).

23.  The inhaler according to Claim 22, wherein the inlet section (63) of the
suction tube (7) includes at least one surface (115’) which defines a shoulder that

acts to limit the extent to which the suction tube (7) can be inserted into the openings

(87) in the wall member (85).

24.  The inhaler according to Claim 22 or 23, wherein the openings (87) in
the wall member (85) of the support unit (1) each include at least cne radial
extension (87a,87b) which each include a web member (89) and the inlet section (63)
of the suction tube (7) includes at least one resiliently-biased arm (105,107) which

supports a catch member (109,111) and is configured to fit into the at least one radial
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25.  The inhaler according to Claim 24, wherein the openings (87) in the
wall member (85) of the support unit (1) each include first and second radial
extensions (87a,87b) and the inlet section (63) of the suction tube (7) includes first

and second resiliently-biased arms (105,107).

26. The inhaler according to Claim 25, wherein the first and second radial
extensions (87a,87b) of the openings (87) in the wall member (85) and the first and
second arms (105,107) of the inlet section (63) of the suction tube (7) are radially

opposed.



