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1 WO 98/03217 DESCRI PTI ON PCT/US97/11430y Powder
| nhal er Background of the Invention This application is a
continuation-in-part of Serial No. 08/428,960, filed April 29, 1995 and
now pendi ng, and- i ncorporated herein by reference. 5 Field of the

| nvention The field of +theqinvention 1is inhalers. Mor e
specifically, the invention relates to inhalers for delivering drugs in
a solid finely divided dry pomdemE@cgszﬁbuid form 10 | nhal ers are
used to deliver drugs into a patient's lungs. Typically, an inhaler
contains or provides a m xture of drugs and air or propellants. The

mxture is delivered via theyphowéer Imimléng from a nouthpiece on

the inhaler, for treatnment of various conditions, for 15 exanple, bronchi al
ast hna. Fbmever dellvery of drugs, vi a inhalation can be used for many
ot her tredaskground g4 A 9Igsdl unrel ated to | ung condition.

?gz\évelélgzknom Trrml@plitalfw;lrars&@Iaeeogg&&gatlb@g b.ﬁt ﬁar9b§f ?@%ﬁ@l No.

use vj dual . dru ses ed within isters on a
blister dik %é oég% e dﬁc@c? bﬁgggkﬁBB BPYhPEaEh S ucRRSsi ve
dose. Ftwmnanrporam@dIhendun(hynnﬁfahgnne bed in U S Patent No. 4,627,432
has net with varying degrees of success, di sadvantages remain in
i ndexi ng or advancing a blister disk mnthln an 25 inhaler, with opening the
blisters thiekdet the Inveption contents, with reliably providing i nt ended

dosages, and inrhe fOlQ] @f€ahe 1nventf$ﬂx”i3 ng%ﬁalb&s's anygpsect of

the invention to, rovide an i nproved inhaler. 98/ 03217
PCT/USQ?/J%Bﬁﬁfrlcal y, the invention relates to 1nhalers for

delivering drugs in a solid finely divided dry powder or

fluid form.

10 Inhalers are used to deliver drugs into a patient’s
lungs. Typically, an inhaler contains or provides a
mixture of drugs and air or propellants. The mixture is
delivered via the patient inhaling from a mouthpiece on
the inhaler, for treatment of wvarious conditions, for

15 example, bronchial asthma. However, delivery of drugs via
inhalation can be used for many other treatments,
including those unrelated to lung condition.

One well known inhaler, the Diskhaler, described in
U.S. Patent No. 4,627,432, uses individual drug doses

20 sealed within blisters on a blister disk. The disk is
advanced by a knob with each successive dose. However,
while the device described in U.S. Patent No. 4,627,432
has met with varying degrees of success, disadvantages
remain in indexing or advancing a blister disk within an

25 inhaler, with opening the blisters to access the drug
contents, with reliably providing intended dosages, and in
other areas.

Accordingly, it is an object of the invention to

provide an improved inhaler.



2 Summary of the Invention To these ends, the present inhaler

pref er abl k4}¢! udes a cover plate pivotably attached t Gp@raided Pl an
‘i nhal er h?)ol?sgisﬁg. A blister pack disk is rotatably mounted 5 on the housing

under the cover plate, and is novable in a single forward direction. An
actuator in the housing is nost desirably aligned with a |l ever on the
cover plate. The patient pushes the,actuator which shears open a

blister on the disk and then causes the lever to crush the 10 blister, to
del i ver th%uq‘qnglggEg\ﬁd%ﬁecqm,g%gogf t he blister into a duct within the
housi ng, fOor subsequen rnhalation by the patient. Q. her and

further objectsTai| Ithéﬁﬁearefﬁér'ei e erresent BritHta 83 c IR RGP t he
grawt ngs. 1§.|nclud|e|sn at [&vﬁ]xa\ﬁdl%% prh Qi1 vs igdttadhedeftey %i”lCleidlfhl’vl;faeﬁ{ eri _
enote sim|lar el egents roughout_the several views; igure 1 is
per spect i vé"?ﬁa&\ﬁroggf‘ﬁénﬁreséﬁ? J5hfH &2 dig ASt hRC AL hpi MU S er ed by

the cover assefmiel Wousing undekFi gheec@ves plpeespandi e mowablderread with

t he 20 nouthpi ece red; ; = [-S 1 ' e

nhal er 26 s CPHAR Hreccion. Al WdatdS T AL @I 400 |
i nhal er as moiséwildsirablyFigkgned whth a levgar €05 Hhe S| RERRF -

per spec]tl verne e}ﬁ’agifﬁhe.puskﬁéé\h%ﬂ@% QEtEhg?-feSnﬂicﬂgdZSZk_atrﬁ  open. g& gure 6

is an plan_view o e.inhal er of Fiqures a i.d open;

i gure 7| B aeR Pl CEECELER AT Ak SRR G E AEVES T TCBESR iR o 6
Figurei1® i pldmtel,ar ged depivsn fuhent dpegspsotdere conteinew 0bft heheover

assenbly on.t.he inhal.ers_of. Figuyr.es.. a o’ I is a

bot t om and brléf(r%eﬁerlsrbte%t?véiu\ﬁtewlgﬁutjxhet%% gg\‘/%%ngésgr%l y8€¢g%lg%r%e 8;
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Other and further objects will appear hereinafter.

Brief Description of the Drawings

15 In the drawings, wherein similar reference characters
denote similar elements throughout the several views:
Figure 1 is perspective view of the present inhaler
with the mouthpiece covered by the cover assembly;
Figure 2 1is a perspective view thereof with the
20 mouthpiece uncovered;

Figure 3 is a plan view of the inhaler as shown in

Figure 1;
Figure 4 is a plan view of the inhaler as shown in

Figure 2;
25 Figure 5 is an exploded perspective view of the

inhaler of Figures 1 and 2;
Figure 6 is an plan view of the inhaler of Figures 1
and 2 with the 1lid open;
Figure 7 is a partial section view taken along line
30 7-7 of Figure 6;
Figure 8 is an enlarged top and front perspective
view of the cover assembly on the inhalers of Figures 1
and 2;
Figure 9 is a bottom and rear perspective view of the
35 cover assembly of Figure 8;



Figure 10 is an enlarged view of features shown in Fi gure 9;

Figure lwgoeedpartial section view taken along |ine BrddorQiaabi gure 5;
5 Figure 12 is simlar view showing positions of vari ous
conponents during use of the device; Figure 13 is a partial section
vi ew taken al ong-|line 13- 13 of Figure 3; Figure 14 is a partia
section view taken along line 10 14-14 of Figure 4; Fi gures 15, 16
and 17 are partial section view fragnents illustrating novenent of
conponents W t lfipidee 10 fevageenlarged vEegULE ERatmirassefidwdn miew taken
al ong Iin%,18 18 of 15 Figure 5; Figure 19 is a simlar view

t her eof Wit Y& i%dus conponents omtted for drawing clarity, and

show ng po§IJIgums 1of isomppaehtsldsechjonsejiew taken &Hlongelidfeis an
expl oded l@ SREG \éq_gxgreewsqf a 20 blister disk for use wth the inhaler
shown in Figures 1 2; Fiqure 21 is a partial plan view

t hereof5 and Figure Fﬂ-éuréSZZSJr’?sl]a?Tseé’tJieGh shewingkepoalbhensi ref 22- 22 of

Fi gure 21.varidud lchddénees auirlhigon sef offheher atoired Errbodl ment s
Turning now in detall to .the draw ngs as,shown in lgéjres 1-4, a dry

powder i nhal er 5345 fuds &5hGuBPRGL3 Se°th89|ﬁbe%.¢?ﬁe%8a RACHREL to t he
housi ng w18 kifhgeFidfure 3; The |id 38 is preferably a transparent

mterial. o9 rdfodl 9 0l abhee s SEBVAD) o, IOyt IR S0e, AL S povi ded on

one side of thé housing COVer 'assenb

on thad i d4384f rQ:fmFagcllr@séd position covering the mout hpi ece 34, as
shown in Figuresg.@Rd 35, 16tQ@rRN opengtk p?:%'xtt'l%'l expegi By t\ﬁ'b?ed}mUt hpi ece
34, as shown 35 in Figures 2 and 4 As best shown in Figures and 4

(1 ooki ng dFRFMERSugH & %ﬁ’gpéﬂ%’rﬁmqfﬁtd °§8)C°“§"H}e§1€s42”l hin the

4 havevgce;pl urality of radially spaced apart blisters 44 is

Figure 18 is a section view taken along line 18-18 of
15 Figure 5;

Figure 19 is a similar view thereof with various
components omitted for drawing clarity, and showing
positions of components during use;

Figure 20 is an exploded perspective view of a

20 blister disk for use with the inhaler shown in Figures 1
and 2;

Figure 21 is a partial plan view thereof; and

Figure 22 is a section view taken along line 22-22 of
Figure 21.

25 Detailed Description of the Preferred Embodiments
Turning now in detail to the drawings, as shown in

Figures 1-4, a dry powder inhaler includes a housing 32
having a lid 38 attached to the housing with a hinge 36.
The 1id 38 1is preferably a transparent material, e.g.,
30 clear plastic. A removable mouthpiece 34 is provided on
one side of the housing 32. A sliding cover assembly 40
may be pivoted on the 1lid 38 from a closed position
covering the mouthpiece 34, as shown in Figures 1 and 3,
to an opened position exposing the mouthpiece 34, as shown
35 in Figures 2 and 4. As best shown in Figures 3 and 4
(locking down through the transparent 1lid 38), a disk 42



generally centered on top of t he housing 32 on a center post 140

ext endi ngygipgagaed v f rom t ie=HeustRrg—_32===A= L1 d stop 4fcPissfgsdoousi ng

32 limts sliding novenent 6$“%3ﬁ§LT5WﬁbEéENq $senbly 40 in the opened

posi tion. Tur ni ng_rmoneRE&kAECFIt o Fi! gures 8 and 9, the sliding

cover assenbly 40 includes an encrosure 48:ﬁaV|ng a front curved wal |

54, a side wall 56, a top wall 58 and g bottom wall 60. Arim 62

extends upwardly and radially inwardly 10 on the top wall 58.

Referring ﬁﬁWﬁnéChlﬂﬂﬂﬂéilt ofaradlghﬂ9es§é@£& b Anh1an Qs hdej set ai ner
e under5|de of the togﬁmall

66 extend rdi I nwar

8. A TR DI 1 PERtETed ePhoF aPe Ot Y I off von 3 REBEPHT|
forned\Mtﬁbéheleocbasendlﬁg upwbhdubefe@wethSuﬁuﬁnndﬂBzmd Enthasure
conpr|3|ng Y e . 40. AN . Lnsi ai ner 68 _on_:t cover

pl ate 50 eX %% £6 Sn @ aﬂ?égéﬁgmé%dﬂ§ml |8vé919§ W?VS sgfaBFyggﬁpported
on as | etV@VezplatS§@nlhle}l’d4Q npl e dnened apodiiticks 72 on the under si de
of the cover plate,Hoy J@@eﬂl@é{@ny%&aﬁlgﬁ@; aOahBrgugEh@ gﬂa&n@pem ng 78

in the cover plate 50, as best shown™1n Figure 8. anp 8 a guide
wal | 82 pr%?%%? asse@k&%w&ﬁcﬂ%F#?@ﬁﬁtQREQHHASSWﬂeaﬁ§ @GVlﬁa]écéﬁPnFo t he
| ever ddxrved w;émwszx n dzlsgdléewﬁllTBe eatttdsp maersea&&an‘al Moé@om whi ch

| udes th A8 | at ' bI hed t
the 11d SBvSh 801 nek I T poreer s BEating Tt S80S0 ohPErTHaB 4 on
the cover qnﬂ1at1ee5t‘)op wall ea8 ance hdtmeﬂxﬂm@rm@gh tbe Eimere pI9at ea50 on
el t her 161‘? §e Of b1 86k ! eé’Er Qﬁsn' e 7§u€Eh8¥¥ t?&&?ﬁ&#& pggt €Lkt on

top of the I st er_ di sk, excessl ve
vertical i®@ERFRFEHEeand lnwardhéf@nrthg vadﬁrgad@so’é theaheP18alad spring

ar[n 86 | @Ea\él tn%.n.a gewawamw 0104 e@dvh'& e@matgb 88 iis a Eéﬁtéﬁabl‘} or
Integral w e sno I n I gure e spring arm
B0 | ol udoLEeS T ke EaEReE Hith & ElPake S onEki ot bR CoRR R A
shown 1% Fplate 30, and anplosurei tbepribf2ngxtbadsodevnuasdinipl{rem.the |id

\9/’\% 98A/noggt1 insiHO! 2 LRERUAL LG CONEr c@\%&epg??%g%di(:i%ﬁ%gﬁdép“ ng arm
5 86. ragighherogtwardby adjdikever tHe icurdvosidilyosupbrstigh on  t he

cover platg §Qv8&0$h%e$éﬂﬁéq@“£§ EQéth%yam@déﬁtﬁﬁocks #892snapdeal | ows
t he cover 40 to rotate Plﬁggpe erab bout 90[err] The arm

lifter 102uP %?% & gh tBej RP¥FRa Oand P? Sﬁﬁﬁﬁspﬁnéant lgﬁﬁage t he

arm weplge through a lever opening 78 in the cover plate 50, as best
shown in Figure 8. A ramp 80 and a guide wall 82 project
downwardly from the cover plate 50, adjacent to the lever
74, as shown in Figure 9. The entire cover assembly 40,
which includes the enclosure 48 and cover plate 50 is
25 pivotably attached to the 1lid 38, with the lid post 52
extending through a center hub 84 on the cover plate 50.
Clearance holes 70 through the cover plate 50 on either
side of the lever opening 78 allow the cover plate to sit
on top of the blister disk, as shown in Figure 18, without

30 excessive vertical interference.

Referring to Figures 8, 9 and 10, a spring arm 86
having a downwardly projecting end tab 88 is attached to
or integral with the cover plate 50. As shown in Figure
13, the spring arm 86 includes an arm wedge 96 at its free

35 end, alongside the tab 88. As shown in Figure 10, an arm
lifter 102 extends downwardly from the 1id 38. An outer
slot 94 through the cover plate 50 overlies the spring arm
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96, and lift the arm 86 up towards the lid 38, as the arm wedge 96

noves i nt oghkhsgpgagenent with the lifter 102. Tur, o]
Figure 5, the housing 32 includes a m Xxi ng chanber 120,ngﬂggﬂswg%ing

chanber 124 connected to 10 the m xi ng chanber 120 via a duct 122.
Referring now al so to Figures 6 and 7, an inlet duct 126 extends from
one side of the housing 32 to the stagi ng chanber 124 via a duct
recess 130. A crescent barrier 128 around the top of t he stagi ng chanber

Chr ough ¢ he ool erquanegoglot! 94 fajotdbng (O BieLs Gt P RS
In a first &ERSodONERt PIRLENS Oprasardesnwdiairamnce for dfher rdnwy Wifdergain to

Figure 5 aippessy PUL1Ws thoPesbidr 133sk8mblg hausi rg 32-Angsi de
the m xi ng cha erﬁgﬂ 12Q connects to_a press r,g swtch 170 via a tube 172.
FEPCY i F

The presSBFE Dt Y2 mothhpfERelpoFET 1382 dBFINGEeS dhto the
central 6pedintgrailt rampputhfi fsedidénsipneditesengade ar ignouseditect from
t he nout hpi gce nhRg,t h ress i, t . mout hpi ece 34 or an
alternati vepg%B % og’ll%e;mgh%ogfﬂp?gc‘ggl %ﬁ?é&%e%? e]al%(k)ﬁ hea%gc&sel nagrms2

with a hookwegge Plee moweshphseefndlr engegpnenpywithsthagliftenrli@dt ati ng

the mout hpi ece, Q. 4lisgngRAE dderHinpke 134, tRBULous: hheR DY Rulidaag 4t of f.
Rachet posts 142 ha |§g angl ed top surfaces projéct slightly_above the
flat top suffXd@936n8Reri1ehe IRFSF FE293NIARPAEPELL T 2h FRAFMFFEAE Nas a

post 10148 hexinertlihggckranbeel Y20 hricugh dacposk20pere figr 2 ddg itow . so
housi ng 32. J

. Referrkng mpnentarily.to Figure 18. .a 147 detent on
t he housi ngté)nglz,aj‘g?e’“lsreasndg hd %sgt’h npolsntalelt48dlllérztt%‘lggusxéghsssi °8n O(rifri Vi ng
the | ever teideusif &l iduwsdng W3R itot hke stadisyg ichambeanded tvdat ke next

blister. At o] he j:N LN h ], X} 120, is
blister. ydh*&% £eRLCLaBNC A ordUUkH N BarB B2 BNEr BLXE oh NP W

PCT/ US97/ 1144¢ staging chamber 124 creates an indjyrect %ﬂ%ﬂﬂ%ﬁWrﬁfQRnBing
inner riim 1¥¢omanditai Rutymrehy houpingecthhguhpushag igadker dudh 1%  The

s " engagBRthy e TEePaaorErarRaRo8E, 18 the cover assembly 5 40 (s
noved between opémedaanfindwsedbpddimenonsef thee presenteriactergriad, t he
0T e hA PO Bk SRR 5 80 011§ ISR opopui
housi ng 32. ocpening 1Ref &Rrthgy hauaing & 2rrgangssdeat hot b v vramisy
20 120 connects to a pressure switch 170 via a tube 172. The
pressure port aligns with a mouthpiece port 135 leading
into the central opening of the mouthpiece. This provides
a continuous duct from the mouthpiece opening to the
pressure switch. The mouthpiece 34 or an alternative
25 embodiment mouthpiece 136 is secured to the housing 32
with a hook 134. The mouthpiece is removable by twisting
or rotating the mouthpiece, to disengage the hook 134, and
then by pulling it off. Rachet posts 142 having angled
top surfaces project slightly above the flat top surface
30 138 of the housing 32. An actuation button 146 has a post
148 extending entirely through a post opening 144 in the
housing 32.
Referring momentarily to Figure 18, a 147 detent on
the housing engages and holds the post 148 in the up
35 position (driving the lever to crush a blister), until the
disk is advanced to the next blister. At the front of the
housing, behind the mixing chamber 120, is an inwardly



10 attached to the housing 32 has a button recess 164 around t he

act uat i onygughaRy 146, so that the actuation button 146 C‘}R%gwﬁ% proj ect
beyond t he bottom surface of the cover 158. An inpeller |n t he
m xi ng chanber 120 is supported on the shaft of an electric notor 160
behind the 15 mxing chanber 120 in the housing 32. The notor 160 is
wired to batteries 168 and the pressurg switch 170. A battery indicator
LED 174 and a status indicator LED 176 are positioned in the housi ng 32,
above the BregsBténg ﬁ&hEEHgl79nngP rim HEQ NGROW LD gy %%.%0 the

di sk 42 includes a [istef foil ring 190, preferably a rreta al um num
f 0i | haPFﬁéeSEhéﬁaF‘Wséﬁﬁl ot e i ridF or nBEe i ﬁu}:gr rimhd52 4§ ster

foil ring é¢A6aged ayf ehke &&&lslﬁengetg.lnéﬁ:esadh%h@d the Qhneendqeh QR o a
carrier disk 194, ﬁs %21 msrjl_ Fi urte 21 %g rler di sk 194 has tabs
196 suspend8d2dFEnPY 46 gleo St48°ky SBri Eﬁe Oﬁovﬁgcﬁslﬁ%@tléfr 44 on
the blistet0 is foovedi bgtween somdnahedndverl caetalpditiddee. br iMbges 200
hol d the tahee1dBelBnPRS! Wl s Bty ALLPW E5C, ggbﬁhglegvg%tam ooyt Lhe

bri dges, nom nal torq ered drug
202 is seaRBd V\PFﬁrnr%fhel'-’tﬁ |a§1<3euoslt81de4z¢etalner 66, Mct%rtrheercochegk 194 is

pref er abl yzpkagbi ¢- aﬂﬂ‘ieltiébdown éHDQ t &£ 200 afSusSI®y | 3£nough to support
the tabs 196, but etabtok£ \éot under force of the
4

allo
post of 35 the géfﬁﬁﬁ'f}ﬁ b?ﬁ’?loln Pn Wr% ai OF&EOM 1 SPVEDaded into
the inhal eat88chydstbdthg hbestnyeld2 dssenblyuttdrd remess 1ldae arloused

p05| tion s@ggﬂaégug 9%?@&1—[{&% 1% ORen  Rasi E{l%nacl:t%ﬁ%%o ptton 146

shown in ure posi tron, COVGI’
asserrbl y 4@095en§ﬁ‘-| |Br et daﬁmrcsh ithﬁ) oL tom auvufang @2 the lgpviele

i nteractionsef t%oﬁﬁéﬁﬁefeﬁéb”%&tﬁﬁna%é &1 g ch&%@fn%ofiﬁson the

housi ng outer rim 152 and inner rim 5 The Side wall 56 of the

encl osure B8PPSTFefieR the shaffhQly a&v\ﬁ}eFFéth‘ﬁ‘ét%dSQ%dDe?Z-nq &hg allow it
to passs mieyAy chambet S0P i46.théshdlssndCcTalrs, Théembebal nens o and
68 nove of{ .of and r.el ase fro he_i.nner. and outer nd 152.
The cover ‘é’%ggﬁbl y tet g%é gdlﬁgfhgﬁepss\ycﬁ eus"(fpti/%‘l‘ ng/&abo t he

hi nge 36, batbpen g;pduhetor Lﬁiﬁalléflﬂl 3nd as sshdws iimdiicgtoe GEDf dr76pl acenent

or repl gcemMesls Of i Shdl SKn42rhe housing 32, above the pressure
switch 170.
20 Turning now to Figures 20-22, the disk 42 includes a

blister foil ring 190, preferably a metal or aluminum foil
having generally conical blisters formed in it. The
blister foil ring 190 and a foil seal ring 192 are adhered
or bonded onto a carrier disk 194. As shown in Figure 21,

25 the carrier disk 194 has tabs 196 suspended within tab
slots 198 by bridges 200. Each blister 44 on the blister
foil ring 190 is aligned over a tab 196. The bridges 200
hold the tabs 196 in position, but allow the tab to pivot
about the bridges, with nominal torque. As shown in

30 Figure 22, powdered drug 202 is sealed within the blisters
44 .

The carrier disk 194 is preferably plastic. The tab
supports 200 are small enough to support the tabs 196, but
also to allow the tab to pivot under force of the post of

35 the actuation button. In use, a disk 42 is first loaded
into the inhaler 30 by sliding the cover assembly 40 from
the closed position shown in Figure 1 to the open position



A disk 42 is placed over the center post 140 over the housi ng top
surface 1% yddabit he blister . lid 38 andpepy8s7dspemly
40 are pivoted back about thg THISBHEEE T romthe position shown In
Figure 6, to the posi ti on||showPER-AS ! The inhaler 30 is then

r eady for use. Th posts 142 on the housing top surface
138 20 projects slightly into the open-nds 203 of the tab slots 198.
The disk 42 is accordingly oriented so that a blister 44 will be aligned
over the steigbng nhairirel24. In Thesrpedet i HRStehd 42 R1330 apRe¥EHE L he di sk
42 from novin in reverse ('le. (glgckwi se 1n Figure 6%. 25 Wth
the Iid 38 %?%%f&%l,yb‘hé W hs?ﬁia covE? de¥RBytoP 28 bBenBAUEABIsRBwn in
Figure 2), bhethenéntenascoionhef théewvetsidei seahigsedsovandt hastae of the
post 148. : odLer._e of .| ever s _aligned over the top of a
blister 44,r%@n£ %%%rgtghgns?glﬁ n}bé"t(;%%lr%egui%ﬁ. rgﬁl 153 ‘—’thl?lﬁ%ri hh8l er 30
preferabby el d upthghsidet wall &t 0ftitdre bencbosudé 48 pushédfupd As
shown in FigiH@sc1ly ddav 12r&0cHE . h ; d gov f.the.p 148 on
the | act uet o b}(JtﬁTg Y 146 Tirst p%@%%%g?}[/\%%’ ta %g%ﬂ%%ﬁt h%_go g?%gter 44
over the st@fthg-LBha ar SESR. 4Phe thih PHIAHICERETS ontRRer DR ERES 266,  As
thi s occur sand hes f mblresefif bifngnd rel¥aszedriciy e bhhst esnd4o@Pethe

bott om she WO 98/ 03217 .
PCT/USQ?/l?%%EgM?go and 152. %%e a%ver assembly'§0 an?uﬁ&ﬂnﬁstﬁﬁeblister

and al |10 righemhed povkrd eepwardl 2Oodbowt the ahingent 361 heo sbpghngpcbhsber 124.
As upward npyiernt afy thggpo 8 Gpnti; , Ehe p [ s the lever
74 causing the outer end gf %1?1%&%1 Ilgf\zetr"?:L g%%r uéh the b%fltsatc%kn\é%if d%gvn, to
rel ease anyrePlacafiefttalohAufEisk #2% t he staging chanber 124, W t h
one doae of the m@mn% Qe d@zglaewd@béye&w cférlﬁfer p@ﬁsqabeéﬁéki §ﬁ§g444
into the stagi ng chanber ..patient places the nouthpi ece into
t he rmouth arhoglsfgjgi C?Palséﬁr?fzadﬁé@f\snﬁv&lt |tt(]5’ﬁ %tl&\%eﬁﬁr A1 Bt bEPsi d&P%f the
housi ngLd hrisidh38 han@dnkeveduessedblyarnourteanmi wottel bdwk abouescrat
barrier 128; i g0 tehe st NGo& 0088 s12dm in gﬁggg %O\(l)\dceg eﬁ{lgr ug 202

nove through the duct 122 and Into the mXxi ng chanbe 20. t he sane
time, uporPAStigthAhabin tHeuredgced Thier iphadsyr 80at st hhenvued@y ece 136
i s detectedckdyy ddee. pressure switch 170 via the tube 172 extending to

he pr r ri. 132. The switch 17 rn
the pressure po 'IIhe 3rachete ;;sosttsc 142 0or& utheS housing top surface 138

20 projects slightly into the open ends 202 of the tab slots
198, The disk 42 is accordingly oriented so that a
blister 44 will be aligned over the staging chamber 124.
The rachet posts 142 also prevent the disk 42 from moving
in reverse (i.e., clockwise in Figure 6).

25 With the 1lid 38 closed, but with the cover assembly
40 opened (as shown in Figure 2), the inner end of the
lever 74 is aligned over the top of the post 148. The
outer end of the lever 74 is aligned over the top of a
blister 44, and over the staging chamber 124.

30 With the inhaler 30 preferably held upright, the
actuation button 146 is pushed up. As shown in Figures
11, 12 and 19, the upward movement of the post 148 on the
actuation button 146 first pivots the tab 196 on the
blister 44 over the staging chamber 124. The tab pivots

35 on the tab supports 200. As this occurs, the foil seal
ring 192 sealing the blister 44 on the bottom shears away
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on the notor 160, spinning the inpeller 162 within the m xi ng chanber
120. Thewealgsing inpeller tends to 20 further draw parpédradae
powder ed drug through the duct 122 into the m xing chanber 120. The air
and drug is mxed in the m xi ng chanber 120, as further described in

u. S Pat ent No. 5,327,883, and U.S. Patent Application Seri al No.
08/137,282 filed Cctober 14, 1993, incgrporated herein 25 by reference.

As the inpeller is already spinning at high speed when the drug enters

the ni xi ng Lhaahey 1thteh%llste§4 Bhdr aglawhggtﬁ@dpéﬁmér@f@gl 6 A&
enhanced. he patient inhales on’the nouthpiece drawing in the

ai r/drug nifeddr é"fttoorﬁ%éttﬂg%mgcéﬁé{‘??ﬁér 1230 via holes 125 30 in the rear

Wﬁ” of the HD&WI@@% hpeadnt eaf wild post alLse foonte nidees f roms wal | of

the m xi ng c er. 120) repare f del.iver ft jext dose,

the cover %as%JeYﬁ%’ffl 58°; slenﬁ\fed%? AEABI s |t|%unt% oéﬂgl nfE?%ure 2,

to the p‘:osﬂtavmr showncruski duree b;thsaec‘ovM tdmvnmultlcppl veéed8e My As this

cl osi ng novensr L. ~Q r$pathe armwedge 96 on
r#%ﬂ? éﬂ%ﬁ%é?”fﬁgo %%%”EE&g&&g FP?@BQB %%

the spring ar This allows the
spring arn1861n¥lth one dose of the powdered drug now deliveped from| ex

downwar dl 'y aM §8a1 &g mas&%reng@gmgol '&11'1@ té’lféglﬁﬁj\eéhambeﬁn(i2203 e a tab
sl ot 198, appr.oxi mat &Béie 03| tion

Fi gureg 3 an .
Wth the cétaiyiid fhe ﬁ‘B‘tuit(S‘rPl(‘)a‘Fet hé‘lcojvré °a §‘§nb1“9u Bt he
posi ti ard shmbalies. 5 ﬂ'—‘hgurmh&,lathent alrads omit hErspr bngsadm 8F adwances t he
disk 42 toy t ¥ | i S C kwi se in
Figure 3). lq{agx tdpzli%aw ng fg‘%\e r}gﬁ{ éejérskd Atﬁl Igérzt:{ﬁfgé m)‘%/lg%ent
from engageﬂﬁ;ﬁﬁcecﬁt tharriert é\588811'11.do }Heo dT—bR &J_zagemsu |chamoegh ol % -

nmovenent, xS AbiH égwé@f@draru@szbbemevs_ktﬁ%ougha@mnfzﬁfétbylmeaﬁ@rI ng arm
86 on t he cI05|n over ssenbl y 40 t he d|§§h42 ri des up and over

the angl ed ¥ stffa Rt 2Bost sAE4F M dSaMe  FHE s tRPRs back
down ong® tilithdlitsicrg &lhref aeau&aa ad t pressure atachet mpashpsidd? rhgaged

[ h f f b
manner t hehelte =L TRy P sPERSPHE orkehl aa0 A i P "HIF Ver

and i nhaxttargiinad adde idred sayey porvhdn2t heTbgv%WlasbelﬁJ@ yturngQ s
reopened, tcﬁ'xt@ﬁ‘epﬂ%EEkoﬁs%hov%lﬁhlﬁidgufﬁe41m$>@§1er dig9k i igesc et nove,
as the spring arm36 is |if up 20 "and out Trom en agerrent wi th the disk
by the int SHgpingn chamber 120. The spinning impeller tends to

20 further draw in air and powdered drug through the duct 122
into the mixing chamber 120. The air and drug is mixed in
the mixing chamber 120, as further described in U.S.
Patent No. 5,327,883, and U.S. Patent Application Serial
No. 08/137,282 filed October 14, 1993, incorporated herein
25 by reference. As the impeller is already spinning at high
speed when the drug enters the mixing chamber, the
air/drug mixing and deagglomeration are enhanced.
The patient inhales on the mouthpiece drawing in the
air/drug mixture from the mixing chamber 120 via holes 125
30 in the rear wall of the mouthpiece 34 (which rear wall
also forms the front wall of the mixing chamber 120).
To prepare for delivery of the next dose, the cover
assembly 40 is moved from the position shown in Figure 2,
to the position shown in Figure 1, to cover the mouthpiece
35 34. As this closing movement of the cover assembly 40
occurs, the arm wedge 96 on the spring arm 86 is released
from the lifter 102. This allows the spring arm 86 to



of the lifter 102 on the qu'SS:aﬂﬂ:iﬂgsznL_hdge 96 on the spring arm
86. Thrwogtioli s repeat ed||nBtic@MBT Hag Q@_ niihg and cl ospogusymeiigaver

assenbly 40, each blister 4%ﬁ orERIRECH S 42 can be sequentially
accessed, until all of 25 th& As the cover

assenbly 40 is closed, the ranp 80 on the cover plate 50 rides over the
top of the post 148, the push it down, resetting the actuation button
146 for the next dose, as shown in Figures 15-17. Sinmultaneously, the

30 gui de weldx %owmﬁdny aipish upher ghly @Boghﬁﬂglhgvﬂit54the opyfibés down on

t he pivoted 96, fr | i fer el.i v b 196 is
accordlngl éaﬂ% ac%ﬁﬁmm1g%zﬁ%toapﬁgoﬁl g g? Fﬁepaﬁéglﬁﬁ,gs%sthat t he
di sk can tﬂ'lown adnaﬁb@hmq hbuandi ft.er f Wichcehe dJomtimoddt cposisg 142 35
prevent thgdisk 42 §ﬁé’%8@<¥f”Qséé‘xnﬁf;\/e!wetéckﬂék%éﬁwn shofhOgpe 3) at

anyti me.
PC¥/USQ?/ﬂP$M¥e 3, the tab 88 on the spring arpy 86 advan¢@%opggng|y a

novel inhalgski a2deseridiesd aeskesheMsteW t4y Vambouagadvigdt agek oyer the
prior art design. Th‘if above- descri bed inhal er nay cont.ai n, var| us
changes arfd®4? é%ﬁf?}?: YR, 10 &Qﬁf%1 varitslls @ i MAYHIE L1&nd 5
eqU|vaIentbllynefmuutMepadvamglmgommvemespjrfromndnga@ementobfthhepresent

i nventi on. ? to the dlSk 42, until the en?]of %%vemeng is abS%@'”B
1. An inha er conp a cover

pl ate 3¢ vodabhl y %ﬁt@bﬁe@l$5 42| i9g advaneed by the sprlng arm 86 on
the closing cover assembly 40, the disk 40 rides up and

over the angled top surfaces of the rachet posts 42 and
then settles back down onto the housing surface 138 with
the rachet posts 142 engaged into the next set of opened
15 ends 202 of the tab slots 198. 1In this manner, the next
blister 44 on the disk 42 is positioned for delivery and
inhalation, as described above. When the cover assembly
40 is reopened, to the position shown in Figure 4, the
disk 40 does not move, as the spring arm 86 is lifted up
20 and out from engagement with the disk by the interaction
of the lifter 102 on the 1lid 38 and the arm wedge 96 on
the spring arm 86. Through this repeated motion of
opening and closing the cover assembly 40, each blister 44
on the disk 42 can be sequentially accessed, until all of
25 the blisters are used.

As the cover assembly 40 is closed, the ramp 80 on
the cover plate 50 rides over the top of the post 148, the
push it down, resetting the actuation button 146 for the
next dose, as shown in Figures 15-17. Simultaneously, the

30 guide wall 82, which ramps upwardly from the lever 74,
pushes down on the pivoted tab 196 from the blister
delivered. The tab 196 is accordingly pushed back down
into the plane of the disk 42, so that the disk can be
advanced without interference. The rachet posts 142

35 prevent the disk 42 from moving in reverse (clockwise in
Figure 3) at anytime.
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housi ng; a lever pivotably attached to the cover plate, the

| ever havipgegidzgct uator end and a blister end, PCT/USH/1Dd40St er
pack di sk rotatably nounted on the 10 housi ng, under the cover plate;

a powder duct in the housing under the blister end of the lever; and
an actuator extending through the housing and aligned with the
actuator end of the lever. 15 10 2. The inhaler of claim1 further
conpri sing an encl osure attached to the cover plate. 3. The
i nhal er of clai rncjed‘zlalt ry,cwnfdv%lnguﬁualer e raysdht SO U MPi Sigewen t he
housi ng. 20, i nhal er of clajm 2 wherein té;ﬁenclos reis

pi vot abl e W*GR t"Fﬁer’cCB*r%r ‘g‘f%ﬁltéa%erf' t‘ﬂ‘éeﬁoﬁb?nﬁrﬁpamagtf Ftion

wher ei n th@bamémﬁcﬁ:m&rmhamemypceneamovarlous sﬂta]rgtsposmdii on
wherein the S e of im1l
further Cor%cﬁ);ﬁt r%tg ?‘é éﬁgﬁg%ﬂ% co‘ﬁ'/aerrlou di alsflggt#g%ggﬁ\?\n t hgﬁﬁ

act uat ors equwalent(}?, wwrénqumaieé?anﬁlr@ dinams t?fhﬁ*til*@lfrle:‘”onfﬁ)"l“i1 SFARPR

gui dewal | Aebdrite id@htion. o .12

7. The i nhal er ofp claim?2 further conprising an i nsi de retainer and
an outside retainer on the enclosure and slidably engageable to the
housi ng. 8. The inhaler of claim1l further conprising a hinge

5 joint attaching the |id to the housing.
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9. The inhaler of claim1 further conprising a spring armon the

cover pl kogidsp bl This af5ltter on the lid. pcrseriiaael0. The
“inhaler of claim9 f “i ng a tab at 10 a free end of the spring
arm adapted to engag the blister pack disk.

11

The inhaler of claim4 further conprising nmeans for incrementally
advancing the blister pack disk in ong, direction,_wth novenent of the
encl osure fromthe second 15 position to the firfj?ﬂ?%k&ﬁPﬁ&S”Eci 12.

t

The inhal eg189ifmgl @aim 1 further conprising racket | P F§.9%“ e gusing
underneath the blister p ck, di sk. 13. The-in l_—_ef-agt-al:a_gn 3
further conpristng &% in

R SIS i n the housi ng connecting to a
pressure port 20 i natheusind hpi ece via a tube. 14. The inhaler

of claim1l wherein the [ as . ottomand the actuator,conprises
a button on the bott%rﬁgc}?&s pri%t%e%ﬁgﬁgﬁ% aﬁég?)%g?ga??aacﬁé‘éyt% %HS but t on
and ext endi®gsing;t hrough the housing. 25 15. The inhaler . of claim

14 further conprising fever ﬁ?%@ﬂ&b?? 5b€a8REY3LOT the cover plife,The
inhaler of claim1l wherein the lid is transparent.

13 the hever BRayhmg ap Aty pd and a blister epdyousing;

a staging chanber inatheibeusi Rick disk rotatabl@§ Mount@dchembehei n the
housi ng chtered belqg 5 staiéﬁ%chanber; a duct

h
ext endi ng FYo e B¢ %%n ThaEnbE e ni xi ng chanber ;

a powder duct in the housing under the blister
end of the lever; and

an actuator extending through the housing and
aligned with the actuator end of the lever.

2. The inhaler of claim 1 further comprising an
enclosure attached to the cover plate.

3. The inhaler of claim 1 further comprising a
removable mouthpiece on the housing.

4. The inhaler of claim 2 wherein the enclosure is
pivotable with the cover plate on the housing from a first
position wherein the enclosure covers the mouthpiece, to

a second position wherein the mouthpiece is exposed.

5. The inhaler of claim 1 further comprising a ramp
on the cover radially aligned with the actuator.

6. The inhaler of claim 5 further comprising a
guidewall adjacent to the ramp.

7. The inhaler of claim 2 further comprising an
inside retainer and an outside retainer on the enclosure
and slidably engageable to the housing.

8. The inhaler of claim 1 further comprising a
hinge joint attaching the 1id to the housing.
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an inpeller in the nixing chanber and a notor in the

housi ng, w@gs,mipr pl 91 attached to the i npebhRise7/11440

18. - The inhal er m: conpri sing an i nl et extendlng

i nto the housing to t nber ~—{E?r1_HLTH -eriof claim
18 further conpr45|ng a barrler bet ween the ﬂh@?%%@ ibét-"and t he
inlet. 15 The inhal er of E%ain117 further |nn_ahcover

on the housing and a | ever pi votably attached to—the cover adj acent to
the staging Chagl‘oer The inhaler2lof ACTREROd Of pRWES! écﬂ@?élr%n y a
pati ent rising the steps of: 20 pl acin havi ng
blisters c%ﬂ?%ﬁ g & %b FOVer Bhakf Fhifddkly engaged to a lifggening a
blister anshreheasidg powder fromthe blister into a staging chanber in
t he inhal er; sensing inhalation by the patient; 25

spinning up an inpeller in a mxing chanber in the I nhal er in response
to the sensed ihhal afh®ninkamler of claim 9 further comprising a tabl4
draw ng aig. agdrile BAWAGE THhAMIIS Y Al Baapted C@@”Q%aéé'tg thg mxing
chanber, after the i I'S y é% The
met hod of %1%Fn%@l??%w?%kﬁt%%nﬁﬁQEn#&Fkhe st ep 5 of pi voting a Iever to

crush the blister. 23. A nethod of delivering a powder
reci cament - fory, - oA ohAlAHON B & AL, SUPLAEIYLL NS SLeRs O

for incrementally advancing the blister pack disk in one
direction, with movement of the enclosure from the second
position to the first position.

12. The inhaler of claim 1 further comprising racket
posts on the housing underneath the blister pack disk.

13. An inhaler comprising:
a housing;
a mixing chamber in the housing;
an inlet duct extending into the housing around
a barrier and connecting to a staging chamber; and
a powder duct connecting the staging chamber to
the mixing chamber.

14. The inhaler of claim 13 further comprising a
removable mouthpiece attached to the housing over the
mixing chamber.

15. The inhaler of claim 14 further comprising a
pressure switch in the housing connecting to a pressure
port in the mouthpiece via a tube.

16. The inhaler of c¢laim 1 wherein the actuator

comprises a button on the bottom of the housing and a post
attached to the button and extending through the housing.

R ) 0



providing a dry powder inhaler; providing a plurality of

blisterswogzggr rier on 10 the dry powder inhaler; PCT/US97/11440
pivoting a tab under the blister froma first tab p05|t|on to a second
tab position to shear the blister open; . ptvotingia | ever on
the inhaler froma first |ever posi tion ﬂ ”ﬂSé%%éﬁ&”f%Vé?“p05|tlon to
crush the blister; 15 mwiNg the PLACEhe st

position; and advancing the carrier to open a subsequent ﬁTlster.

24. A dry powdars i nhgjeeri QM+ SbR0'claim 16 furtherd TRk aving a top
surface; at | east one rachet post on the top surface; 20

a cover atier&idd Fo HiFe AFSHEERY: an arm pi votably attached
to the housing, the arm having a fixed end and a free end;

atab extendlnq frognthe fﬁgfegn sz HESJPVE1 wherd QWal %.th?1&0p surface of
t he housi ng; 16 Mon"t NE'Eover, 161 ra|5|ng and

| oweri ng tranSHagemﬁee end of the armas the arn1p|vots about the housing.
15 25. The inhaler of <claim 17 further conprising nmeans for
opening a blister aligned above the staging chanber.
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