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means for causing the actuation of the valve in the dispensing container, a latching
means for releasably retaining said metering valve in a charged position, and an
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aerosol compound is discharged into the region of the mouthpiece. The overall
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to reach the bronchial passages of the Iungs.
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case where the number of doses remaining is indicated) by way of a mechanical linkage
driven by a moving part in the inhaler (for example, motion of the canister relative to
the nozzle, in the case of a breath-actuated inhaler of the type described in conjunction

with FIGS. 3-6 of U.S. Patent No. 5,447,150).

[0009] While such mechanical count/actuation assemblies do indicate dose

count actuation information to a user, subsequently developed prior art inhalers indicate
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[0012] Moreover, in some of these prior art patents a unitary electronic
and/or electromechanical dose counter and actuation indicator assembly is affixed
directly to the canister, which in the case of inhaler systems for which it is intended that
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[0018] The present disclosure provides an inhaler having a "state of the
canister" indicator for a user. The inhaler may include an aerosol medicament inhaler
device of the type disclosed in FIGS. 3-5 of U.S. Patent No. 5,447,150, for example, or
alternatively, other inhaler devices including a medicament-containing reservoir

(referred to broadly herein as a "canister™).

[0019]  In one exemplary embodiment, the present disclosure provides a
medicament inhaler assembly including a housing defining a central void region
disposed along a central axis, and a medicament container having an internal
medicament containing reservoir, and extending along a container axis, and having at

one end thereof, a dispensing port extending along the container axis and coupled to the
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[0022] With this exemplary configuration, the user is provided with an

indication, not of the number of doses dispensed or remaining, but rather of the
information the user really needs, namely, the state of the canister, "safe", "caution" or
"warning" (i.e., no doses remaining). In the prior art, the user had to actively deduce
this information, often a difficult task for a user with compromised vision, or impaired

thought processes. With the present disclosure, the user only has to recognize a green,
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[0027] In an alternative form, the dose delivery information is stored in a

memory chip, which is mounted on the housing, and the counter is provided with a
microprocessor programmed to recognize the identification indicia of the canister.
Only when the microprocessor recognizes the identification indicia of the canister can
the canister be used with the housing. Otherwise, the counter will show “error” or

“empty” information on the display.

[0028] Additional aspects and advantages of the present disclosure will
become readily apparent to those skilled in this art from the following detailed
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Amcmﬂargﬂy, thi &fabvm:gs raed desefipti@nare ts be bdgdrd@d astilstritdved iR@ature,
1 ow n detail ed description and the acconpanying

a‘&‘?ﬁ%%é TiN¥Rhi ch |i ke reference numerals refer to

like elements and in which: [0030] FIG 1 is a

part miI'EFEESCMPﬂONVOFWEEﬂ(M@NGS' n bl ock di agram

form of an exenplary enbodi nent of nedi canent i nhal er
i ncludi ng an exenplary enbodi nent of a canister state

i ndi ¢6A2%g aBwanisllg @d@@ta@dmg of thetragurp ad ghetobjects of the present

dfjscl%gurgsl%fer n%%gg’ﬁli%lg 2%% éosx?l?[@\évfdg 1le<i ggs\%li)lt’:ﬁoer{m%él
atd@hi}iaﬁymgldﬁwﬂlgs {nﬁﬁlﬁaﬂ likd féfer@n@hﬁﬂ’ﬁerﬂ@ reéfed t811t€ €lements and in
section view of the diaphragmin the inhaler of FIG

whichshown positioned in a pre-actuated state; [0033]
FIG 4 shows an enlarged section view of the di aphragm

i n t heoso) nhafey, 1q£ 6?"‘1@311 secﬁBH v@%ﬂhhlgllg kﬂ@oapdla

actuat ed st ate; ows | Pagr am
féror, wf an hEermodenypﬁnahoﬁmam io§ nEdlcamamenhalmdnclaﬂmggn exemplary

o SRt o b reion e oot aseempls coRERIA HekTese disclosure

medi cament inhal er including various exenplary

enboqagmnt S WIGR 20200 SHAF el 1%]%@ v1dw%%f%ﬁb1[k%n§b%ﬂﬁﬂ&lté’ of
according to the present disclosure; [0036] FIGS.

digpbrapmsdhovsesath the itieley Féisl;of exenpl ary el ectri cal
connections for the enbodi nents of the cani ster state

OB o855 a b el B orbion el Br b ARBRRGRI e

mhaler of FIG. 1, shown positioned in a pre-actuated state;

[0033] FIG. 4 shows an enlarged section view of the diaphragm in the

inhaler of FIG. 1, shown positioned in an actuated state;

[0034] FIG. 5 shows in block diagram form, the exemplary canister state
indicating assembly of the inhaler of FIG. 1;

[0035] FIGS. 6-8 show sectional views of an exemplary embodiment of
medicament inhaler including various exemplary embodiments of a canister state

indicating assembly according to the present disclosure;

[0036] FIGS. 9 and 10 show sectional views of exemplary electrical
connections for the embodiments of the canister state indicating assemblies of FIGS. 7

and 8, respectfully;



[0037] FIGS. 11-15 show alternative enbodi nents of

cani ster state indicating assenblies constructed in
wacwandasee W th the present disclosure; [0038¢T1/EE1804/006511

16 shows a cross-sectional view of other exenplary

enbodi nents of an inhaler and an canister state

i ndi Lhg accordi ng.to the. present.

i schBBa o: R8s} As 6V FheRel Sort B E AL fhnitor state
e SIRL GiseMBli¥d @NsRhctbdR ddohidbhfle wifttthepRescBdlbddie;
state indicating assenbly of FIG 16; [0040] FIG 18

shows a partial cross-sectional view of the inhaler of
FI G [0088] shditfs. Wo showna Elees-sesiand View obofBggreamplarpf a

eﬁllbgﬁ}M%{l{gedJl}:gg ﬁnl&?é}sé}l& gﬁ gﬁgst'epstat@ ‘fr&?&a‘i’ﬁ@ GEs e‘ﬁ&btlf a(H(}gding to the

presen osure, perspective~vi ew 0
pSdsei\discldsOfe41] FIG 19 illustrates an orientation
nmechani sm according to one exenplary enbodi nent of

BRI YR 2RI n AR PERDC oY AaRpL 1R Inhaler and the
ARy iﬁd?éati‘r%%g%ﬁﬁ??BfFﬁ. 18: cani ster state
| y o

ndi cati ng ass the present disclosure; [0043]
FIG 21 illustrates another exenplary swtch a_ssenbl%/
accof@l48f t oFIG. A8 shews & partidl aressessatienal youef] theinBalepoi FIG.

i.llustrates further ex | ar witch assenbl .
15 shi Pl Fafter iy SRR ol s BR8N Seetruogg
abddréiick KLRShy les@N ABRsuRX A Serdpeditvd CiBwagsiedteve;
according to the present disclosure; [0046] FIG 24A
illustrates an exenplary enbodi nent of a display of
the 19444 entFl§ 481ilustraissmp origatation meshanisy accopding e

e?%r?ﬁlg{))r a 'mgﬁ%ﬁﬁgéggg%isaggﬂgoom FIG 24B

es anot her ary enbodi nent of a display
of the present disclosure for use as part of a
cani §0®#2] st aFk:S. 20Acatli 208 ilssmndiyexenpiarplehiBodiment of a switch

S B LT AP S bRR: oo dpione

FIG 1. That illustrated inhaler is a pneumatic force

bal anges3)r eabi. 2qtillyats anbihet @fenPlary B it8h ¥dembly according to
2004/078236 PCT/ US2004/ 006511 general type shown in

the Sesqpidisploswe, 5, 447, 150, but further includes a
cani ster indicating assenbly 700. Assenbly 700 as

éﬂgmﬁﬁﬁ Ffflf SN Blre, SR it syihkechibly pggordingo the
€At di ul ow.

[0045] FIG. 23 illustrates yet another exemplary switch assembly according

to the present disclosure;

[0046] FIG. 24A illustrates an exemplary embodiment of a display of the

present disclosure for use as part of a canister state indicating assembly; and

[0047]  FIG. 24B illustrates another exemplary embodiment of a display of

the present disclosure for use as part of a canister state indicating assembly.
DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0048] An exemplary inhaler embodying the disclosure is shown in FIG. 1.

That illustrated inhaler is a pneumatic force balance breath-activated inhaler of the
8



[0049] In the arrangenent shown in FIGS. 1-4, the
i nhal ation device 400 consists of a main body, or
whowgiong23e 402 whi ch extendi ng al ong an axi s X- XCEHDS2008006511
generally cylindrical in cross section, with a
nDuthpiece section 405 at one end and an end cap 407
n t t e
ge%qr%egsrhe&m d%g@ lzaéé%% tS#élZﬁS@ ﬁ?ﬁ:furg{ég 1nc’ﬁ‘1d§g g%}ll‘éﬁép

indi€utingiaBRinbip 700, Asewbal 700 syihditated ﬁﬁgensﬂahﬁ&mantfﬁﬁd$ detailed

cx TP R OTY s MDA BIOVN HFE oA et DEREPHG

cont ai ner has a stem 40 whi ch contai ns an aer osol

di Sg NG InAb %% ﬂfen?'éh%%)ln FIGS, Bheme ﬁ@la!a%on device 400
supported in a ste 41 extendi ng fromthe

cotmists b higmalibodyher kkwsmg,lfﬁ)ﬁ whishy ciqtemlhag alongfanram; 26X andris

n the stem 40. t ens
zopes i pEirisd Tn i, Sl Wises monfpitE HERn A SRS bhad an
enf e ﬁ@?oﬁblﬁfngtali}qnle%t@@ Ahe WMrGRA! A kddfwh type af ﬁl@teﬁé@dose

aerosol di spensing container 25 in position in the
aem«;ﬂsnﬂgcmt §1$p¢nsmgaaontan@r 26of apnesally2@ylingrical shape extends

oI5 e, el b I AT b Biise, pygmaas”

m&ﬁ&hﬂdﬂﬁﬂls sin@ cloﬁtaﬁfeﬁ aaestm MWHicIacdhtaﬁ§ﬁh$ aeﬁlsd’ll dispbissing
[ 0050] The opposite end of the di spensin
val-,V@r{tl@n shewnp&Thesste A 4s FOWR Wi rsicrablaplodl Exapring from the

ok, FREPe 5T LBR ARt Bftpc B B Ag onBEstom 40 of he

aci3dl dispegsing cothiiec2fAxA dhoulddret Sdimies/and Iscates the psﬂ‘uon of the
sliding . contact with the | ner wall of t i n. bod

stegh A0k Peipiecatey, é‘? éFrOF‘é‘ iPSRsifg GYYERer ﬁ%‘@ Pogitiopdn the

o B i DA R g LA O 02, A

pabspge 60 andaﬂpmnthdbcue 5 apntimging £oM the shiovlder 46dn meercpmrect
1@% 5 t he. to %he housi ng 402, as will now be

WIS ’lSPTPéng the sl eeve 421 effectively hangs
fromthe top of t he housing. [0051] One end of an
exenpbsyly neheleshdsitevidbendirpiisagneohtihd as isEined Within

FIG 2A) conprising a rigid disc-like section 441, a
a fl¢eyx Bl ef gianlar aopsyseetion teothe bawsingd2. Bedengipdiamh axif @f hoth

st .ffe Gt o] r
th% f}P%VeS‘{g_l ggl %?%%V é}algfg%aéuazl fgiel% Eél%gveﬁ %B%f}eashdmg
cofifadPwith tHd ifGer wALl dfr thélﬁlhlﬂ‘ﬁdd@%ﬂd Iy 1ﬂ&@d@®v&ﬂ€rebated grooves
d| aphg@gm provides a snug fit for one _end of
B thallayy irpgipasstee of g in figipriabefy Rast the %L@eVPs The
slée%' §f2¥ 9}%250@ ‘ﬁeﬁﬂﬂ farcg Sxtc&n?e% 10199/1&@]911%%‘?%‘? 440 Had‘?ﬁ her
PESEPYR spring
coaﬁditmloﬁ fwithhthel tc!jmf tUBHousingad 01 echoiti manbe gles@nm Thus, the sleeve
4/ Q7 / US2004 6 cylindrical flanged
rfgf?Pft“’eiBg g’ér’%%eﬁoﬁ ﬂfgt% gﬁu%%%:t i on of the housing
402 This insert
[0051] One end of an exemplary molded flexible diaphragm 440 (as shown

in FIG. 2A) comprising a rigid disc-like section 441, a flexible generally cylindrical
wall section 445 and a stiffer connector section 447, is fitted around a purpose-made
groove 450 in the sleeve, e.g., by snap-fitting. A further molded lip 470 on the
diaphragm provides a snug fit for one end of a compression spring 460. The
compression spring is thus located and free to act on the sleeve. The other end of the

compression spring is located by an annular shoulder 481 in a predominantly

9



i ncludes a groove 490 into which the disc-like section
441 of the flexible diaphragm 440 is snap-fitted.

wQ 0@327828% ef er abl y, the di aphragm 440 is a PCT/US2004/006511
mul timaterial diaphragm (as shown in FIG 2B and FIG
2C, made by a mul ti shot nol di ng process wherein a

cygllnr Sct:al é%'g%%[ﬁgo&sﬂ 1612[36(‘ %&%Zuén ?fﬁg‘g g?ellgsullxgun éss fhsert

inEinBe) a g@o{z@h@teﬂlw WhithSkedipellibé sdetionnd] af the h&x&@é@aﬁhﬂ@n
bonded to the first portion. The di aphragm may

444 is enapafittedel y be nol ded in a single shot. [0053] Wth
the nultimterial diaphragm configuration shown in

Al G 1B 2 prekAbiy floibdhtin Qg@}g PR n%%ndi\dmbﬁragm (as

roma rig el ati ve
sIﬁ;thﬁlFé@S)B amthIﬂil G npmlleﬂaly(auhmlnbhot maa‘.ildmg@nhcessnwherem a first

DTt g 2 etk &8 e 814 BT PEP-GD FergoRteT Gl The
%Hfr% h&f‘rmg is hﬁ)ld@&l i %@eédhﬁ Rep? aﬁq@ﬁ&hé@hﬂé‘tuﬁé E&ﬂd@:ﬁ@o the first

atively low stiffness) nateri al permtting high
pptof.oThadiephragfieay dteamatm’elywetmﬂded jressingle ghett i on " B"
is bonded to the disk- porti on "A" along a continuous

U iU hliRRER hebnker DAkt alu Al 596 28, o

rdldietthick raadkepdrabn dAﬂﬁhﬁ@lgéﬂ from amigid ndtdreal @nesd«welgnﬁgm n
of the diaphragm 440 includes two |ayers A _and
stiffitpsonwhish is parlieylerly espistant 1§ feyyepl dsfom@t%}yéelf ﬂ)@rﬂ%ed region

S Sy P B Py i o
H&ltﬁall‘!}?%@ﬁbla|(¥a‘lﬂfvelyl‘lte\|¥¢ltlliﬂi<iessy)n‘tatemal (pférxgilmmgghlgkn Fehﬁg:’nance.
ows e .section s | C uc ou
TB%F?&‘FtB’ﬁ%‘ihﬁg SHure pordien "Bi 1 %@@364 @ktge g5 tHOBti?Pn Phpdong a
C&Hﬁﬁgﬂsp&gﬁﬁi& Xuﬂs?ﬂﬂéﬂ}f?arﬁlm t(ﬂme%'eﬂtgal%&l & thd c‘i‘iﬁphra%m FIG. 2C

require I'n t art wll appreciate
shdvet arblter embodiineatofthe sedtihaimnsalidiardragompo ménth the disk-portion

cilitates tim.zati t
obfe s Ry B REELS YorE &' BLfip Ao Of HeqrorE™ A and
Bdis%éd%%lﬁ a ﬁgﬁ@nﬂteﬁﬁhﬁrﬁgﬁé bheP6RAN Gefdeio a PelbiiR:1 P HSkble
nmol di ng process wth the disk being nolded first, and

ntabeenal.t he flexure, so that the inner portion of the
flexure is adjacent, and bonds to, the peripheral

porti e cen r al
R ek 4D P SR Db et g o} S BIR AGHFSER Baphragm
allbwi ﬂlelsﬁétﬁﬁlts thiekigs Vd%@@ﬂu@ddnﬁthdﬂtﬁb@hp@hmsmg Etlm@ést bfife disk

of a silicone rubber onto a rigid jnsert nay_also
pogtien. thuegEssiantinldy jedpeing ﬁ@tm@éﬁlgt% ed%?)’ﬁ?ﬂﬁ’é?ﬁ c%%%@%&} in the

i o
ahd @rcrebeswWh: 2fdin0Y 8246 nRIdihp/P2ae4. dRGSkemplary form of the
disclosure, the diaphragm is produced in a two-shot molding process with the disk
being molded first, and then the flexure, so that the inner portion of the flexure is
adjacent, and bonds to, the peripheral portion of the central disk. Alternative methods,
such as compression molding of the flexure onto a rigid insert using vulcanizing

materials, or casting of a silicone rubber onto a rigid insert may also be used.

[0055] The joint between the diaphragm connector section 447 and inner
sleeve groove 450 is arranged to be air tight and the shape of the top surface of the

10



sl eeve 422 to conformto the internal shape of the
di aphragm such that in the rest position of the
WO ndvaloes23¢ he two surfaces are in close proxi m PgT/USIN4/006511
the encl osed space between themvery snmall. [0056]
The cylindrical insert 480 is retained in place by t he

sfERfe #2800 toffork b inldd skl SRS budy Bp RN Gt

pédfiomofithi hshaler ghakwomsut fadéhlarofn dibe Iﬂbﬂﬁﬁf}’a&fﬂ th&RBclosed space
chanber is provided with one or nore air pathways 58
betyern themt vegysmatly pass fromthe air inlet slots 420 to
the nout hpi ece 405. The rigid disc-like section 441

of t g0 aphmaamhﬁel liehudess RwdiRl ih 1\6@%}%&@{& g%
whi ch i s normal I'y covered by a val ve sg§1 l'ap 5f
fittedi s¥d themain\bady of ths@epice.oThislfyrnesonehantbed 59bdttveen the air inlet

sty ptaodiRen IR T SE penaasm. hettamer i Bpeicas gt one or
iRl afr PEthals DAY §oB YiSat aBAndyiRss FoRkihb Birihe: IRV UDLLHE

such that it may nove fromits rest position by neans
myfuthpigpeddu e dgshdipreliipeastion 4 hof the diapheaganalsq neludes a small

vgﬁg&)fnq'@g hlc(ﬁnls ] a‘fovflfeflta}?g’)ea \y e t (ﬂgﬁ}? toglﬁ%tf 13;1 a vane

val've S

smp%tdllqwmtddhe theainvat pRo.t  495. (The vane 550 may be
biased closed by a light spring erxure a meight or

% not__shown. % [ 0058] As. shown .in
end S037he hBiRsYaRg 520 n H%m%osawa %fie%fé;e chafalzeraﬁ% Between

EBER YL 05016, ATICH L Bl iy

nfavetfiossn its rest prdgondypasared a poessnm ideat batgeaxi thh afx inlets and the
imlar a ed into, the internal [, of th
nioylichs. RBRe e nenl ph I gat b AdRbBhaTHEeT Perplvarse (ap)

SKOWufﬁﬁ&ﬂlﬁBOHEQO 'oﬁ&?&egjaﬁ%\f)%n% Q’Pﬁegvéh@ si50%n biased
such that when dust cap is in the closed position

closed bnadightsipdog élemre;‘ pweight trya mhgnet aotfsbbivoger to its
uppernost position. [0059] Wen the dust cap 510 is

R o D e T

hammtesssadﬁlste@ ieRbeilOa cahlSQuineidpkitea dﬁ§t d‘abg 1d©}éélﬁﬁng on the
0060%@ In its rest position the dust cap 510

p&%s"é reces Tardhar anqledes @ espee peBmPBicAing wih aﬁﬁmlar passage

t
SRR AR B85 A OBl 550 o g om
thelewbng@lgewf tlaciand2keot 42 hacts om e catresivie thas waikn ehe dust cap is in
conpress d. The val ve

m and the spring 460 .
tfﬁdiq?snag)gsmgn thejungy Sk’?"? wefovg b th q%mﬁ@?%q o St Sontrmost
pB’Q{E[)IySZOOM 006511

[0059] When the dust cap 510 is rotated to its open position, the cam profile
is such that the camfollower is free to move downwards by an amount sufficient to

allow actuation of the device.

[0060] In its rest position the dust cap 510 is closed, the camfollower 530
restrains the inner sleeve 421 in its uppermost position such that the enclosed space
trapped between the diaphragm 440 and the top surface 422 of the inner sleeve is at a

minimum and the spring 460 is compressed. The valve port 495 is closed by the valve
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seal (flap) 540 and the sleeve 421 is clear of the top

of the aerosol can 25 which is thus unloaded. [0061]
wab@4@ueB6 cap i S opened rotating the integral PE@USR04/006511
allowing the canfollower 530 to drop by anmount DD.

The inner sleeve is forced downwards under the action

0 h ri 460. the inper sleeve noves d rds
scoh e 578 amdfhe shrein s oo AN R SR R PGS B0 S e 15 thus
uhlBB@d. sl eeve is increased by a |inear equival ent

amount D D, less than or equal to DD. Since the valve

port 495 is closed this creates a | ow pressure vol une

or nEW61Y ac ke dust eands epracé r@aing the aite@pl canh &2@dliayong the

of ~t-h SUr i ff i t t.h n
GaielREer SO p bR The BV BN C Ry Bl R rggomaen
theriafion 6f e ¢priiLN6ls AOthe @iFies bletVematdsidofndfardsitie Sfvldged .

As the'inner sleeve npves downwards it contacts the

velapsdhstweeathodiaphasm g0 aad EBwprleevsi 1 mcerasediey & lpess gAuivalent
ahBh¥D DN Lss qu}l)equzllqg B, QHW thglﬁfg?éﬁ :ﬁggtisa aésaeltdgﬁig ecreates a

I nner sl’eeve w continue u
lovf pfessute soloaiewe @partvaeuao irpthe spacee 00 FEG 3i|.n Thé effspiof thg

460 a resj sting forces c¢reated the pressure i
PHFFFE E%fﬁrmaf%ﬁwg%@s Fe_%lg%eéﬁogm 8 g it PEessupp és
sURAARIhY irbr {18K e ‘i’tfﬁ*}ﬁ's ¢&resizt fhk %@t’?&f&if tﬁg Fé/heﬁér: s %Q imher sleeve

bal ance occurs before the aeroso as been

mewes dovemirlyitcontpete $sedrdsol cantAbzend biegins cADHREsidn of the aerosol
t%gi c:,-txl aer.osol requires fromabout 20 to 30 Newon's

VelSP LRt sROWet uat e, The spring 460 shoul d accordi ngly
provide a greater force, preferably 10%to 50%

gr eaj@62] [ 008w ird v etletiPofiBe BRREEBER Will cRhfiARAt] Here is
t he bal ance of forces to take place before the inner

a bplapcaeofifarces beitvaen B¢ comeresaive Sure ethe sprirgdqOrad resigting forces

' IS4 C LSt e
SR PR e BALAREH DY 8of 710N P8 he
gprmasusfihe defitekanthgdd subRMEbThimlintbatalrs befolythe B&rosol

patient through the nouthpi ece 405, a snmall pressure
vefive pas kaspisaificiently campeegseddp gs¥aieile vane 550 which is
pi voted towards one end. The pressure differential

causgrgafie VARGiLA 20RYA r%cgumgﬁg 'ﬁ%ﬁll Aent 2P RS Nk ég&% to

actuated position as sh In FIG 4. The vane an
acieale.githe fpringed 6 shopld sseydingly 1580dE n grdater fokeireferab®010% to
S&[e sych that in the actuated position air can flow

P rom the air inlets 420 to the patient. 12 WO
2004/ 078236 PCT/ US2004/ 006511

[0064] It may also be possible to arrange for the balance of forces to take
place before the inner sleeve has contacted the aerosol can, such that the spring force is
balanced by the resisting force produced oil the inner sleeve by virtue of the pressure

differential.

[0065] On inhalation by the patient through the mouthpiece 405, a small
pressure differential is created across the vane 550 which is pivoted towards one end.
The pressure differential causes the vane to move from the rest position to the actuated
position as shown in FIG. 4. The vane and design of the air passageway 580 in the
chamber 590 are such that in the actuated position air can flow freely from the air inlets

420 to the patient.
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[ 0066] The novenment of the vane 550 causes the val ve

seal (flap) 540 to be noved out of a sealing position
Wwowaoa/orsee val ve port 495. Opening the val ve poptT/abiooweoss11

air into the gap 600 between the di aphragm and i nner

sl eeve such that the encl osed space reaches

at no i c.pressure.. This ca an inbal,anc

o oWUBEL: ¢ eGR e (bR yER ST e M RTER Blap) 50 be
moveEMe oaa@eaﬁfgt;wsnﬁh vattetht Rlse F@ﬂ’c q9sl OPWINE KItSvalle porhBlows

spring 460 resulting in the rel ease of a neasured dose

aip fnterihei 2eR 900 betvren @ngdlﬁph;agra papivist slecviesuoh thabBegnelosed
P S SRULRUE G ke 1 SN b Al DR GRBH b cn e

sle@itee12¢ And eoitaidbr IR dii‘@ﬂlEH% and 088diherfrt eustfbRed downwards by
i nhal atl on of the dose by the patient, the dust ca

the spring 464 gepylfing in the release of a secasysed AosesH meﬂpﬁagleﬂbthm%@ the

dl%%\% fﬁg“ﬂoéﬁg 53144 %ﬁb‘ %&an&ﬁ 1%@@';‘( ohd QRS thmé §9thte$a§ t breathes in.

rced upwar ds. iM TUr R Aacts on the nhe eeve

ThsItherpatiand) inhtles pivawitsa mbtercrciﬁqse efmeticementr i ng 460 and
close the gap 600 between the di aphragm and inner

| face. 422, This f t  of
oncr W06’ D A 3R o ke e B5rhe bR ROty s 10 s
re@htd ©9& d1d>sfea F)Eiﬂubﬂ eTN@ |r<Yt§te§ %I cafnf mpa)ndfaﬁgses %&%fbﬂ@wer

val ve seal is only lightly biased to it
5% t@sl@cfomé mpwelmis: ffhprne stermasts loh the ignereddeye 42t mdvmgt npwards

orss PRy puink 2B S s RPE e YBRERR PR B eSS i g

sledvei tbis supfvde a2 OF8s fyRkby &ir 5@ dfMlig erlcRiA6BLpaE 600 whithUk€apes
a user | oads the aerosol disp enS|ng§can|ster 25 into

thtf%h thovaveper 623 lifthg thevdveseablapy 64). Sincerhy velve seal (flap)
1s o ﬁgﬁgntﬂfﬁad%re % gé glggér?@;rﬁ%%ﬁf gﬁt bér@:{eﬁ?sqﬁﬂe re%fs?a_ W tw% How out of

thB&htlo@‘d sphe. Hthesdengol ddds fras tdxesitn (e Irémlpdsm@l’ﬂ@der the
aerosol cani ster 25 can be inserted. The housing 402
actigR o ﬂtﬁéﬁ’n@érqs@p‘faé‘@eﬂmmécat ing the inner sleeve over
the top end of the canister 25 can, and the device
400 gp68Ead¥PrioPlo t&Ca uddy @oaﬁ?‘t’ﬁeca%roégpdl ﬁ's%g canigter 25 into the
al ternatively be manufact ured aled”unit.
h§30@902THée denvscleanmter B2 pry(bwll@mEd\blylphovféiag& coarse threaded

T 8 P g Lot Y5 PRl
40111113%%1!5@1%%%@% akRRoll daaidter Q§ cah be fos@¥¥d, ST I&r}ﬁﬁﬁlﬁé 402 can

than a pre-set [ evel e.g., above 30 to 50 [Ilitres per
then hareplaced docgting thedenar slsevmgvebthel top andaf tha ceister 25 can, and

BRAREAE R L i 308 bl B

a EdddQinitThe devi ce rmy al so be provided with a neans
such that it will not operate below a certain

pre-determned air flowrate %ﬁ 10 to 30 litres )
per WOA%k e. Tihg deyige may be provﬂed with means to provide a regulated air

flow to the user or inhaler. Thus a sonic device, e.g., a reed, may be provided which
sounds when the inspired air flow is greater than a pre-set level, e.g., above 30 to 50
litres per minute. The sonic device may be located in the mouthpiece 95 or below the

air inlet 420. The sound produced warns the patient to breathe at a lower rate.

[0070] The device may also be provided with a means such that it will not

operate below a certain pre-determined air flow rate, e.g., 10 to 30 litres per minute. In
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WD 2004/ 078236 PCT/ US2004/ 006511 one enbodi nent the

vane 550 will be biased by a spring such that the
w@e@dereseri ned mnimumair flow is necessary POT/US2004/a06511

nove to its actuated position and enable the valve

seal to open. [0071] The main body of a dispensing

devi.c descri d.' he above Q
orf g nl HeTp ar g Pt Py bSO e P SR e gRitc e
miH@GEmas: {10 hyiicegtyeoeit t@ﬁﬁ;ﬁza ko 128 actidtetesbsitinyidyenetie the

It may however be manufactured from netal or another
vadvs seabloopst eri al . [0072] In a exenplary form the

cani ster state indicator assenbly 700 includes the

ele sh i I,
700%2913'%0%?&% E%@o%@dl&gglgg%b? éegrs"l%l&% Bpd er o? %(ﬂ{e
erhisgdimsitaithis disEloGSe islpréfetsdy maheticineddovgm layplastis suaki ds|
arent to th(gge of skill e art,, can

ol garaPY g deptlon TSt RRe s GOV o hsoR e gom
ms al&%oﬁi%%%'ta%[e)’m%ﬂélﬁer state indicator 700 includes
e lom ng serially connected bl ocks: switch 702,
counter 704, first menory 706A, second nenory 706B,
decol8721708 In dekenaplayiiorm the parayeﬂsiﬂte ingiehterzassamBly 700

ing R he B ol n BlEs. Thseeniyih oS HRE U Rlescribed

bR TECseavitiPandinHal OYRAE fhrRyshbah i@ FYGT. 1144 d&f&:nbed below but as
illustrated in FIG 5, battery 714 is a unit

will beverparen tfy thpse efskilbinghe itraen be r@a@émﬁﬁ&%mther inhaler forms.

battery 714 may conprise nore than one battery, each

oL, "0 S1g B e AR BL RSB M
folloding/§¥HiA]ly E(ilﬁﬁpte&[ ﬂ)l?qckﬁl k0viteh 007, kduatee 704 ﬂrttmlerﬁamyrﬁOGA

Segne %%511051’ 7 ﬂ%di? Iggg ey Z{fi; Pﬁlaé’eﬂ@a @P?g Hﬂ?&gsfr supply)

mﬁvm R NREtrSOMYEREdiRRA, efeﬁ{eﬁe 708 ) 7668, 1B, al@leﬂd S are

I's responsive to relative nbtion between the
alhesrsctied dxaand( mrwearehbsbate)yy 25, ahslilstratod wl BIG. 4, batm 4b}isa

h t t t | ectrod
wpfisy PTG B B oras o EF oG ey U mEg bR more
than %ﬁ@ﬁﬂke%weaspp&we{n diR Hlinssik ARHAE onkHEf eieﬁeﬂg 704,5706A€706B,
di spensation of ose. The switch 702

7%t7|103t1@611%y131@f€lf@111/} st itk 700 GTOGE AV 228,713re n the
o]
fogg%etgotng ot ore 1)((3 tgqnl sspgmﬁiz r‘iatla%r‘rélrrﬂeedt%%rgﬁltst @&&&%aalth%ﬁgﬁ Hl%se

varsdue lcathiy eI%fn@ﬁ“ﬂstnliI@ HaRé Qﬂlleﬂéorﬁffenﬂimias toifhs 4Sﬁf1t6ﬁ G62s a device
activation of the switch 702. [0075] The counter 704

thatisrespepsise (Rrelagve sotion effteen thgragrosobean; (pr erpisiera 25 epd 2
t
o5 o GBS RTR ot ULy o FSMAA0 g o
"@@uﬂtsghabtbldognﬁt P04ed in first nmenory 706A. As will be
descri bed

[0074] In a exemplary form of the disclosure, the "event" is the dispensation
of a dose. The switch 702 may be activated by direct axial motion of canister 25, or
may be "side mounted" on the canister, so that as the canister moves axially, an element

extending laterally from the interior of housing 402 causes activation of the switch 702.

[0075] The counter 704 is responsive to each event signal, as it occurs, to
increment (or decrement) the counter, resulting in a count signal representative of the
count state of the counter being stored in first memory 706A. As will be described

14



14 WO 2004/ 078236 PCT/ US2004/ 006511 bel ow, the

counter state signal is stored also in an optional (as
walewmaniszeel bel ow) second nenory 706B. The dechPdBUSH08006511

IS responsive to the stored counter signal (in nmenory

706A or, optionally, 7068) to decode the count state

t n
oS oGt SEME RGRE 2 B Byl seond
méfefy 706B. aT@(@mHarms i$ f-'brsp"ﬁnsﬁe&@ des stofed cPERESERE (ih Aemory
counter state iﬁ%nal (as users were required to do in

7Q8 P, ontionpdlyny 06B)de dreads thwwnbstﬁﬁuswalaﬁotthe fogm of decoder
fp .t
T
fohmad¢doder'7 O8qrro€esmrtm Ctgiht@ satessigiab (atkers wdrorammired to diein
thg{rgx(l:llngﬁs aith gF%IF%{}Sr rk%t ?qrj gqfngg%g/ Sf&xﬁrr mgtétaatteegf the counter is
inld{dati$d 68the daf BORLIRBRL 2 "shiRe tcti‘ﬁtﬁﬁl"s&aiﬁﬁ—n%n %’E"e other
The deco

represented in a two bit blnary si gnal er
fomas péithesiigphesiurd, diffgpipkingohbes of pamsteﬁﬂt@tem ghvoamfeur may be

t t t
aigpigybin e Pt o iRt ehieq s BB 5T by Rpfosshlet i avo
bit Bﬁﬁﬁ}nsi%r\/a@ trhe a&doder dilpitls|ganl 18 %ﬁhé@ 91898 710 %th&lvson%rts the

red LEI accordance with the decoder out put
degogerautpyt GIEIIG! toTheapprpnrigly owtent @nd vdtaige kevelsde diige the display
QS S tiaons it .
TPRSHRFep B GERRRE o R e o o AREIRRML e o o

adtotdaatd with thd'ﬁﬂw&@foutpuﬂm’gmﬂxen”m ary formof the
di scl osure, the driver is adapted to only ill urri nate

t he |ay for a relative short, tinme (e.qg.
sec oEP&’Z 5 a%/tTé}e SPieh/ 6@%%'%;/0@%@%@11&8 %ﬁmth@rlé ﬁ%spw@ﬁ@ dose
disPonsXAIRS rordh O K%%ﬁefenﬁn W fe%Poﬂs@ ?5 e AU, or actuatlc%n

responsive to a ani Ca e.g., open
Howeesr, m0gxenmplarg dpmesSthediscbsuan, the dtieerrio gddpesd to SJWI}I itlominate
ts of canlster

Th |
e U oy ST T A L
didffetdne bRk, BrBQE %lo%ul%fo f fah@m‘éh %ﬁdt %ﬁ&%ﬁ) re eﬂbngﬂ*% &a

where el ements of assenbly are af
mdmmwbmoﬁgn (e hoonaigafenys Sdt))s v’ ldmzmssucmjoﬁ an "mtemogate”
Zlev body 720, (preferably, but not necessarily) a
e Tucture, which is affixed to the canister
25 To accommpdat e el ectrical connections between

el en@oy7ppf agreatibys dl@entO6f ¢dnesteatitSingicad? 700 thagbetone
housi ng 402, sp rlnq | oaded el ectrodes 722, 724 are

dlﬁﬂe@méloabwwug Stffaren @mbeﬁlmem&ﬂﬁthmélsﬂﬁﬁ@e W kasepfvhere elements

734 aon the

o RHINY 700 2re AR BbAl, =5 3 2o A Bl Tub EBpecve
bdatydi2 07 @@eferabin dut fat Inbgesﬁmy)ta dimcbie&e%ﬁruﬁmré RetticH & affixed to the

not cessary that the canister have any particul ar

rﬁ arcg%rln.g{oagrﬁ electrical connections between element of assembly 700

on the canister 25 and on the housing 402, spring-loaded electrodes 722, 724 are
preferably used to extend from the inner wall of housing 402, and contact electrodes
732, 734 on the other surface of body 720. Preferably, the contacts on body 720 extend
fully about body 720 so that it is not necessary that the canister have any particular

angular orientation.

[0078] FIGS. 6-8 illustrate those such embodiments, but those are

exemplary only; other configurations may be used in accordance with the disclosure.
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[0078] FIGS. 6-8 illustrate those such enbodi nents,

but those are exenplary only; other configurations
woy4loes2s6ed i n accordance with the di scl osur ePCT/LS200M006511

2004/ 078236 PCT/ US2004/ 006511 [0079] In FIG 6,

di splay 712 is disposed on housing 402 and the

cant WP S FELE eSS Fretheied of biufie adfind B relignine

el&lﬁbxﬁs Bpas@&mm 00Rkd £HfiRbd RAGE BshisTBINTT, YieAQBBnbZIO&d of that
used is configuration, the canister 25

canfsry @e&ns @m:l, the @ptiond] second memaay 106 igsrot use. oWithtthisn
ent t| ve  of cura f doses
N A
reprfé@ivelof ah abdigatd BaABetoCdvde in PhispdrepdalGm) the@anisteP25.
ED s, are _di sposed on _the housing. This reduces the

Hewsyerghe indigatao §1}554€éﬁ§e‘1/ﬂ?@flborrﬁﬂgftaisp¥ @&, thediER'srage disposed on
o B5ape PLAEBPI008 54 BBl SRIAN erf B et

sisdeogdy asingletdispiapt (i ¢ ohe ket lo€ LEE)&)tle nsadhfoc mudiile nardsters.
the conponent - savi ng advant age of the structure of

gggdogg B aff iési/ efﬂ”éﬁ Falé% WS%E’E‘ g{/ﬁgt%&kﬂ% qulg,esythe

n%ﬁtesrav AAEhth SO the BR AR 31 BlcSARAESsyRenPSEAMD Y I FIG. 7,
7 0 are affixed to housing 402. In this configuration,

thememary 7a6B sné batieny Fl4ews affixddi (viatwdsi73g) tib(l@mstdn éS and the

re g Pttt o axseSh QY € afrpd 1S RSISTEREE h a8 plliguifon,
whh Qlc8isteRin pIBIEYYhik B6BsiAR401) ehLavhfet 04 AoncrEiRniealiéer y

714 resides on the canister 25 and powers the nmenory
derpeeries)) paimibaisystemal FiG ghand thevtate pf thaseunipris stored in

ani e 4 [
o RBaT B r s Tt R s e a2 e
pdx@er@l teasémegpl0aBasRitinteh thiteigal) esdralf atdivhen cartstovzd ik

i nto_housing, 402. Processor , 724, upon sensing
repqavid Srapy Mﬁm@f‘waam thisemboglimentihperpaitery 04 elzcluqle@@d%ocessor

T

724, upon scihsinp ecriisagionfof damelsl) 2 mirslesusingolidt kady Oghinteay 704 with
I ncr ement or decrene rl‘n% ts stored value, which is in
the GPAtSHERRLY %tﬁflé%lmteglo 'y 706B on cani ster 25, so
that the value stored on the canister accurately
reprgesnf S tihgrdans ﬁétu&’tfon‘g QR ifh3R{NS eglsﬁéi{sufgedf%'oﬁlés? Bauses
in) canister 25. That number is decoded and processed
cauntas 70héo motenrent (s eldcrenant) &t etorst e, wihithos imtuino fransferred to

mifsP0oh o BREIR o0 B P R ront s siSter Retrgely

e%ﬂis@ﬁt@fhe&luﬁ‘bﬂet BlddseallispdrRey @r ddrhding if)cabilteer @3N ThhSAumber is
5, between the nozzle end and base
decoded and processed into the color-coded "canister state" information, which is

indicated to the user.

[0082] FIG. 8 shows another embodiment in which the body 720 is in the
form of a cylindrical sleeve affixed to the canister 25, between the nozzle end and base
of canister 25. In the illustrated form of FIG. 8, the dispgsition of components is the
same as for the embodiment of FIG. 7, but other configurations, such as that shown in

FIG. 6 may be used. The sleeve structure of body 720 provides a relatively large
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of canister 25. In the illustrated formof FIG 8, the

di spgsition of conponents is the sanme as for the
wenadrsmeant of FIG 7, but ot her configurati onBCT/S8ZN4/006511

as that shown in FIG 6 nmay be used. The sl eeve

structure of body 720 provides a relatively large 16

WO 2004/ 078236 PCT/ US2004/ 0065 el ongat ed structure,
clofgatRc SRS ASTIAEESAEY 9sssmgg1 éé&%ﬂe%ﬁ] Somspgisbatyeen

B on 38 F BB bR o R Th 0t F s, 7

and 8, only a single battery is used, which is )
cani 9083} nodntleconfipenatiomef K41H. Stapd 8i enlyasinglobastery is used,

ousi ng. 402, the te is, electrically coupl 0
wHRh 3 Sislnpintr, R e saRs® st R3b BB Y, b8 batery
is @ldaficall§ @OBABER ol PEWEITH 36 dTHRA to nferBb1YE06B OfotRe Other

the disclosure, battery 714 may incl ude first

casepanents of asssadly 700 Ianthea faras o dhadisalesuge, gﬁﬁwﬂéﬂ mepy include
0 0 1.GS  9- [ ) | .
a éfsgk%l{telrg gr} %(glnt acatng a(]:s g%@“.@@%"gl‘s{ Oglhﬂso(?“?%lg)&? 22 Z%Odi nment s

of FIGS. 7 and 8 respectively, differing in that the
el enfpo8s] 70FIGBOBAD sHOS detdiled exthiplargribciiibal esmtacdn t he

"nout hpi ece" side of the_ _h I ng 402. The body.720 jn
ccm@geupp@fﬂré%e FrRRedyaeys of leb R T ST ifhat the
elbRentd7BRORRA  §08,171087 122 b ') &/ arE YRGS+ AGuBPBER i o f the

portion of swtch 702 éxtending fromthe " inner

hausirfgad?. dthetbody i72¢ inhdse fagireiaclodes smelded protmsizm 728 which is

axially. during, a dose di spensing. or. act I on eyent..
iR 1 PR RS BT B SPHGh 2P RAFSQIGE from the
inf UK RO Ut Rising 3, 40t BEATISEEIY mbPds ﬁ%}mﬂ%h-dog@&ispensing

sinplicity, onl'y two conductive strips 732, 734 are
orsgrtvation igverdd pudienferfemiale ongagemenit prgvides thestanablio capse counter

or. electrically ¢ ing to. onductive. .str.i.
44 RynSistedieE decrtimirt et B S 160 Shhh Tl iops a2 724
al® WRbwn 68 MOEE V2O RAJ 68K DendleBhiaRewdt 22l (WY ElBcitibally coupling to a
rel atively el ongated body 720 of FIG 10 there is

condgpiévesiiEiz en bedy fithyrestherndnkHes 9 #1ks10. [ Huemjmbyriaf such
e ERATER, S T R St ot i
or

thefe & Atipld Sebtofrnhenyaych feineg®nen addi ti on,
alternatively, multidigit displays (such as multidigit

liquid crystal.displays (LCDs) or  LED s whi.ch .

i ndi 88l si g }lgtwéﬁpﬁ%@%?%@s a%l_dqugsﬁirﬁw g hedigRlays
(mﬁgs%aéi%d bersf, SffRE BinBSdjhehts® FERIUiSdIure MRy GR%RTe in ¥&dition,

ot her enbodi nents nay I ndicate directly to a user, a
ovalinutivelyi, gridtidigis displaps(sacl dsashitidigii liqyid Frystabidisplaysv@.CDs) or

LB Do hRE A AR Gt e Rerrelth LD sun et or e (or

remaining in) a canister. Moreover, yet other embodiments may indicate directly to a

C

@]

X0

user, a visible signal (such as a flashing light) indicative of the occurrence of an

actuation.

[0086] While the above described embodiments disclose user-viewable
displays that are responsive to an event other than dispensing of a dose, such as opening
of a cover, other embodiments may provide similar displays in response to detection of

a dose dispensing event.

17



di spl ays that are responsive to an event other than

di spensi ng of a dose, such as opening of a cover,
woten7eabodi nents nmay provide simlar di spl ayBCT/0S2004/006511

response to detection of a dose dispensing event. 17

WD 2004/ 078236 PCT/ US2004/ 006511 [0087] FIGS. 11-15

h ' [ I
v ar T £ or Blos 1 i Rp R Bl St PR L¥odyine
aﬁ&?s ©Rhé bLtht MlickatR! IRFREsHIYandqQ, theentiespdisatdr assembly 700
ousing 402. In FIG 13, a nmenory 796A isS

is diapossd enilnmhm1sm 40gufn FIG. 135 aﬁleff}%)é T90eyfs gagisigrrpaounted, but is

0088] In FIG 16,
ot ey e B sl S b IR b "2 T hched to the

canlster 25, and an indicator unit 804, which includes

t he [0088)t er aRIG. tibethd isiplayncludes hicre dleve 307cattaches ta ghe
402. FIG. 17 shows a the i

| oded vi hal
cappier 2540 a0 TaGF RO HpendBe R bt A
afﬁg% tgtﬁé %&iéﬁ@%(ﬁ a162fH Giolisaauaphed videndfithé RAiepth FIG. 16.

or anot her form of readabl e device), and
AawﬁdirB@ﬁJ anudeﬂmﬁaammg(m) ¢hip 8618 Cor exsmplp 8 ardio RPTBENCBE10

t.t th |
1dg%&#g“@?égﬁﬂﬁ cfipe g npir eev]ﬁ%géﬁggwg%Pron?%%kgggmn"
belaﬂi:@ bﬂﬂte§ %ﬁ‘cm@béﬁ@ (PCR) 9131 dr€ attansd fothS bén sldeveeBely a

idcrystal display (LCD) 820, a conponent -
exbﬁ@iam @orpr, rthrat indicator vuit B%@&M@f{ plpyt ppsiic honEng Shi- L0y

33 el S5 PR, B SR, 20 4 Poncn

beaRifE ptiffed 2Rchis bbard (POB) 8IR)ahd Gortékds 821'6] €The contacts 826 are used
housi ng- nount ed PCB 822 s _configured

torsoones Fotbe sewister-mapnicH PCERRIY D Bl ign e canisir P is n

thFE‘SB Sitte ¢ @i p}“l?eq?%uts{ﬁg ?&h J‘fCE %Qﬁ?éééo?xe g%glvgigg% {nrﬁcroprocessor

wAkE e@dds tiein@fiative stoRf ih thed® el A0vltrbught the comsasts B2p, and is

402. The m croprocessor al so counts and save
respafsivie 1o fhay sfenation; 1o TRCREEIZE QBM, APCTREINCICAIFIES %%i?%e ysgd with

tl]ttehli‘L:81§518€4 AMhe Rﬁf.froglﬁ%sk'ﬁia'lﬁ%uﬁ{s ah8 8a vk ChUnSRB of Hékes that

odi nent here is no nenory on the can sl eeve
h8@Debwtaken it shpanse talhh &on” adiiodl rmevatonresf thawweitchedisr yin this

t he sl 0089, The .t |
cibelmieal, it ed PHECTR BN PO Grohe (arAnSeer OBefy
elnDSIRRHRIRG KR naithrl B8 18 MeePbr dahiRtegpni ster 25 as a

result of dose delivery actions. The front housing
812 and the rear housing 814 are preferaply wel ded
t ogel008P] by ThelGRdirptay &fepdjgate éf"?cl‘?gp’@&ﬂ@if thefapisignas by

t}iﬁﬁ'é}%{;i%tg gh? ol %B%n ?ag %f t&l% g&dgrtg dé Jf}%bllﬁ{ @igdo%g aeh\LeQQ 9Qons. The

ﬁ%ﬁﬁﬁﬁdﬂﬁrgfma@ﬁb ltige &&dﬁ)using Sildard préﬁerdbﬂlﬁwehhd sdgethe? By ultrasonic
e;quy e")l("ﬁenglld?cra orfuon{t rgog flS Igrgteera%ll}§ §rlaSS§J tted'to (t)t?el ﬁ/ousm%r)ﬁfo& he

[0090] The ID chip 808 is configured with a unique machine-readable code
to identify the canister 25. In the exemplary form of the disclosure, only when the
indicator unit 804 on the housing recognizes the ID code of an associated canister, can
the housing be used with that canister; otherwise, the counter will show “empty” or
“error”’ information on the LCD, so that the user can know that he put the wrong
canister in the housing. Only one canister matches with one housing. This ensures that

the dose number saved in the memory in the microprocessor on the housing indicates
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i ndicator unit 804 on the housing recognizes the ID

code of an associ ated canister, can the housing be
was@ed/ovd28h t hat cani ster; otherw se, the countPCTWR2004/006511

show "enpty" or “"error" information on the LCD, so

that the user can know that he put the wong canister

{

thﬁ%xga%u&%#ﬁd)tg&g%sscﬁl}%t}gls&g %natg{(% ﬁémg(grt 1%51% ef‘r% {Slgévc%.gﬁter The
D bmpmwdiﬂiau be Adipiel for stotge@f additionad mfbhﬁathmus ign @ndicative of the

i ndi_cates .18 WD 2004/ 078236 PCT/ USZ% 006511 the

typg &€ theiflipd By the parigele the ¥Ry Halgeths um S6% &t (or

remain in) the canister. The |ID chip aI so can be

adap£ 1j or ]ﬁtﬁ’ﬁ%%‘fee% 89@'%& then@dlcdtmﬁﬁmllfa@e cBntlets, so that

i ndi cative of the type of the drug in the canister,
thetiedieatpr wnjt 804 @ redvethe TRroé theatnidtes 3§ threugh cdnt@tsqn Betleeve

02 d 804
s e felorndits; AecRanaaba) of et sILHS e goppes
83 o0 theliR@ca8MinSt 804 28 chieeted WA MhAGh&t@ 25t RagbERMEe
802 and the indicator unit 804. The contacts 830 on

h@lt@&él%’ea?esls’@/zl inAdGtlBe Br@fﬁf@iy,sme setefdhe edndactn@Bocamdepntacts
8?(2 t%aﬁ‘g (f' E %hmgsn}1 ecftﬁg slee 2 e\ﬁn(P t:%ﬁ %ﬁ{é&g#g% tl%sco]ne c ag{igeagd

cRNEtS 830 At sprigp- E@ﬂécﬁ@drﬁao@sZ Qnalﬁwlllaarﬁtabérﬁbocﬁﬁen@dﬂfa(?}h €8l in
to the housing or the sleeve, and the other set of the
ogl§htoxmearedha exery tirag e sanistenDisdpaded intp Hop Reysingf02, the
| & L r nbodi BF(HIJ f é?g g1ﬂ1§e
c@?%?%(ﬁm&%ﬁ& r%‘?% %ateag@et?égﬁﬁe t hg cancllés?itwélllrf_Ik 'S ot 8 834
ahdtddduiing 402 defides aligmgent O esdeh & receine tetribs&30, armtio®A6n FIG

re connected,. the canlst is vi.ded with
§ %@Fﬂwwsg’omahe Camtpct WS%E#OHE{E gbféﬁ%éhapes on the
oadef GRERBLE &%%%@@goé Qs GERE] ﬂleﬂ@sew hip1834 thASevih cmout an

in FIG 19. In an al'ternative form the ‘cont act s
oreaprmmschadiswi, effeced by tlarahgmapm@lsmnd In@:esa@a,ttbc contacts 830 on

RS8R b 5B SRR e SO A% i B s
effected by the alignnent ribs and recesses, the

cont agg9e] 830F1yS, 2028, sHokeseRerBPAviEdimedhamigts) b@lm:;ﬁ Bhrdbé used
with the contacts 826 on the indicator unit

wibabe prepintgiscroueg Onsindakidlan dreaart @Wlddmdﬁ@ta@éﬁhgﬁhe switch
GEBEE R LR YPHE erofifhn I REARATor it 96l O3 ey SR in

e ar ers he sw
tidest gso bzﬁl beaised w‘lﬂhttﬁ‘éipﬁe@exﬁ daclesined FI@SLtEAdﬁ&hZOB)ﬂd)W one
herein, and that other switches in art also can

exanpl3Bleisntet trsvrichasspmbly.s Ehostitd mﬁd}l@% twosanREt S04 and
@@%g&%m g'm{t%yof?ﬁéél%e%f)%s%A %Mﬁ@%@%@c g&%ts

swtch 1 nc es two contacts 850B attache
850A tahé 850B tirenspadedidpert ftopevaeh@dRyr. An cdvtvwally wofd@tive bAdge

RS RSP ) oSBT RR i ea
cglg'tgglwtg ISEQA Eﬁ(g;g?@? BWHeﬁ thDURERY 26 Qvithilic BRES 8@ Ripr&sed down,
the two contacts 850A and 850B are electrically connected by the bridge 852. This
closes the switch, which in turn causes the counter to count one more dose dispensed
(or one less dose remaining). When the canister 25 is released, the contacts 850A and

850B will be spaced apart from the bridge 852 and return to the open state.

[0093] FIG. 21 illustrates another exemplary switch, which includes contact
860A mounted on the indicator unit 804, and contact 860B mounted on the sleeve 802.
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contacts 850A and 850B. Wien the canister 25 with the

sl eeve 802 is pressed down, the two contacts 850A and
w@20B/028286 el ectrically connected by the bri dgeP@BRS2004/006511

This closes the switch, which in turn causes the

counter to count one nore dose di spensed (or one |ess

AT LR g S5 R A 305 a0 Ty SR B
n&rm d&ﬁa&a%tméuéh lotied (bt SR 188 ﬁ@m%&)atWher\{m 2@3histel & is

21 illustrates another exenplary switch
priepre daw sogataadming6y A desw iheebniact B6EB pn dwaéqezvp 80Ristin

ot b RS R o At S SR, & PV AL 207 fha e

swigdholis clozed, vitlieh eaRésatit SoBfitAo aittea86 (U8 daéiRadePbné nit. " hen the
sane level and are not in contact with each ot her

canier 2518 wpicasadtthe switch reays tovpeepaniiateani ster 25 s
pressed down so as to admi ni ster a dose, the contact
860B he Syelelats
BeoAl 04} he FiLESY g%‘%{r}%ﬁén?tﬁhg’& Ry Wik ‘L@a&?so%tfﬁ%e
manenetieswishi Aslshown ol BiSea2, thh kwhtclc achelss Mdectnuaﬁ}ecronﬂuctwe

ARG of 6 Tr¢ Rorr Bt el Roceifon Sl BAFHs

cﬂa@&ﬁéﬂze& |b§*a lﬁi%ai tekidahéat BRo@ohtdbis @32 afk 87 viHidh &Wele@&caﬂy

which is relative nmovenent switch. As shown in FI G
C@@ledt ﬂqéh@mdtqator unit 1B04ese placesl ecthe Maak BX:O Cﬁﬂﬂl@@ﬂﬂl\i@r 25 moves

u%%?\ % ’3%6 gti’ko él%el%czgcajﬁ%?ﬁ@ci F@&k gZ/&!& trl

cORES S ANGRL S7THWRIrES Rha Gl fesfolde &lle %Kéhge\/ﬂi‘ Mﬁ@ﬂﬂfﬁhe track
electrically cougled to the indicator unit 804, are

b?iwa@zsﬂledwométa@ﬁs Sk agy 74, fhe repistapemhetivesn th%hmwﬁactwﬁ and
f |
ST BaE, TR St 1RO LS ALY o SOGES bl e

cheapt @sresBtafice betiveapihn $@o tonthdie SThanper4. 1f ﬂﬁﬁbghﬂi‘geQﬁ rédiance
track between . the two contacts 872 and 874,

equatssde amEwiclramiisd R aTRePaiete e Bt %fﬁ@velsozfzthwqmster at
whlcAQnS BARIS- didfisds ’h‘i’%d‘?c%hi?{% tH@ béun%é}‘}n Y ih&ightot gﬁ% %ﬁmﬁ

circulrt to nedsure I'n resistance
ifclendmvorateateacht) B ﬁnm,nddlsatmg thét thé patiinaihapetakem one dose.
resi stance equates to a pr edet erm ned val ue,

Cor r Wgﬂdl E@Gt g]’ﬁt?@f 3 t gléé(%ﬁ r}?g\fi}tgh Wci'{l(ﬁbls an inductive

sﬁf@élﬂt’ﬁ{e shﬂtchhﬁcmare@laﬁaﬁcﬁfcuv@ﬁémf’g%efaok B30, WIGEIEERRAS k&S on one
decrenent) one unit, indicating that the patient has

Of @R dndiepier wokE04 a[ndolgfa}anFSle@VG 882, 9hd wsletectpe 88Arvohible s mounted

SR o g 0 S B e LS 0 B i T terere

w\ﬁhltn&ﬁela generatee Gy T @merat?f880Nahe itlivedvOficldi dhafliferBd by a
the can sl eeve 802, and a detector 882, which is

rapgeas seherppticalpindidated byrthe piecle HUFKH23r Asrihe capisieraifdnoves up
aﬁd@ov&‘rﬁ hé hquéfgr %ng%g 1111’[8 aﬁ(‘ij Moqqhé I%nkggfeﬁlfe Y ductive field. The

change of the state of the detector 882 (in or out of the field) will indicate a dose has

been taken, and the indicator of the counter will increment (or decrement) one unit.

[0096] In one exemplary form, a liquid crystal display (LCD) on the
indictor unit shows the state of the canister, as shown in FIGS. 24A and 24B. LEDs
could also be used to identify the state of the canister, such as the red-yellow-green

configuration described above.
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with the field generated by the generator 880. The

i nductive field is characterized by a range, as
waelenes28€al |y i ndicated by the circle in Fl GPCBUSAS4/006511

the canister 25 noves up and down, the detector 882

noves into and out of the range of the inductive

field. The changg of the state of the detector 882
(in H0%Lt JIG: RéAshevyy thape-seemeat display aysise Thadlustrated

h fe i

LR BINEE, coP Ot S ch it AL of AP M Hontichn segment 2
amkanputined cfa@fsfﬁr icon (segmhaht B yoﬁteﬁlseg‘h&né aymd B@EE) “dinn inleative a

indictor unit shows the st at%gé(t(gg
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ree-segnent djs stem The illustraied forpat

o0 B Soarmigg s leaiptt Hean Rl comps loes b X osr oo
maghgapent icon (segnent 2) and an outlined canister

i con (segnent 3) when segnents 2 and 3 are "on",

indicative a_ safe state where the canister contains
nor e [Q098h X Flog4B showsemilicapesive fowrrsgmentidisiay system. The

iR g‘gt%{l %rHlart] ggv%gbt%l: e)faﬁpﬁe qms‘ il 21 Blac yeo\fl“%ﬁgd’? nge%%admen? 1con

canitster 1C segrre en on segiren

(s(egﬁnaﬁts IZSa.nd\Bf)aﬁH siegningd aamsser i€on' (segrtlers @Y WbBh segndhts 2, 3 and 4
i ndicatiye a warning state where the cani ster

a@o@pm lﬁ@,lcﬁté@sa tsAen stfe wWhere dhegranisies gprtaws more flypggy doses of
BRI ) BhLAERBH IR Mg SHE Ry Sl s b
oamnécabdmdlbracm (segmeritf4)) Imhﬂncblacknmdixai aomtant (oc Omalf- ﬁlled”)

e men{lgg}}Z s%glgﬁm)sggﬂgﬁggglgg&% %Iaeq&%tee&gljﬁg&% a “caution”

sﬂafédskzﬁé}E 'tﬁé%aﬁlsté @51%a1n§ [ e tﬂ!ﬁ%?d&s}é@ oPﬁ‘l‘%HﬁEﬁEntCQﬁ{trﬁbﬁsthan X2
more than X doses of nedicanent, where X 15 a first
dpses oé redivament, meiseX2 1sTa‘®cmds;|!rb®}erpnmd mjmben, hiak ks smaller

R b S5t ides o oty et Bt Bntent
(é’r)“ m{@%ﬁ ) BRAMERRHeAL BoR Mt oflfRegrbht 4 ik RSW'T ﬁIdu‘/aﬁv@a “warning”

i'on" state where the canister confains fewer
statmwhexb thfgsaistes tomains favaman %2 dosep pEémedigAmX®. doses
of nmedi canent, where X2 is a second predetermn ned
nunb i C |
or ovﬁé 939W2n I%uc%ﬂ?el' olgglﬁ]ent% &e‘{?f@rlegé;r]m-w&&%i?h%ﬂaw ybe used
t€ dicatd the émﬁsteﬁméwlmmdlgcmmaamﬁy.l con when only
segnent 4 is "on", indicative a "warning" state where
t he cani ster_cont aj ns fewer than X2 doses
medi &%ﬁi Thsorrypingof &%?Pe@%&ﬂ%ﬁwgﬂm fu3void clogging of

KB4 rh HRRUMEB et Rthay&idiRb P&hUESEispenser, the LCD further includes
a wash indicator, indicated as segment 1 in FIGS. 24A and 24B, which will turn on

after a predetermined number of doses have been taken. Other forms of display icon
configurations may be used to indicate the state of the canister and to remind the patient

to wash the dispenser can be used.

[00101] In one embodiment, the dispenser further includes a mechanism
(status button 900 in FIG. 16) to activate the LCD to show the canister state

information for a relatively short time after each dose is taken. In that form, the
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to indicate the canister state with nore granularity.
[ 00100] The housing of the di spenser requires washing
W0 000a®a82d6 cl oggi ng of the stem bl ock. To rem PAT/UEB®04/006511
patient to wash the dispenser, the LCD further
includes a wash indicator, indicated as segnent 1 in

FIGS. 24A an 4B, V\:hIChWI| urn fter_a
B TR B ool tpge wich SR i T o A st
cthBEdTmeR tHipaRbdtan eRdic tHé’ﬁQt'uQ B fhbicamistenBY tfe Y$ %ss@g the

indicaté the state of the canister and to renind t

stplas bethen totswiishoh thehIeC]a; mensgnpleahfone ofi hedlisdl@u1) aften sshort
funt d
oBRSE PR Tl ) SR SRED GBI 2, o

t he LCD to show the canister state information for a
rel ajgovelly sierdeviced s thé prkerfddBlodRSard Mitdndk® for uk@with any
that form the 21 WD 2004/ 078236 PCT/ US2004/ 006511
b may experience Hielbgarlys af the disgloswigr HEFEMQsh pEAng such
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can check e st S 0 e cani ster any y
applealsie mcgvétbxenarg tisdsu Thbgy tit accotdansavivith hha)dlscﬂb&md:, Chanimalsi’ or

.exenpl ar ormaof the disclosure, _after a short
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dEREERNed clﬂaﬁlgdwh&ﬁqmﬂtautoﬁeca@; 8§ hndih&ﬁésosur e
are 1 ntende use any manmal may

experience the beneflts of t he dlsclosure For enpst
anon{P0d03h Treresices meg bh usednfor alasr cﬂrns ﬁ@mwlat@n which may be
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alldlidte b il HeSsCdras Wi@ptonBR NRlide vadiety oﬂfﬂé’ﬂi@dmdnltb BRRdfive active
i ncl ude humans as well as_non-human mamaeal s

syhstanpces Angdiphyrmagshics] Ferapeséions n by lﬂﬂéqi‘iﬂjdpﬁ]@e degagh s of
thlf'émestef}{ (lhgxﬁ()s At gy (i of 1@@1‘&1 gﬁl 1ude%]9§'?§1]él%1?d\%ﬁ acge druxgs

Ices nmay e use or any ornu

alk@loidd mﬁbm&bpte;batat&ﬂm Emabtblw pﬁpztr@tldﬂsgéaﬂai}gmglcs;ranﬁﬁhaics
passages in an manmmal {o cure or Ew§¥|ate any

aq’lqaplﬁ§§§t1@1’pgllilétlM*ﬁ]ozﬁgﬂetﬁa%r% agiinalt, 04#s, anti- asthmatlcs
aﬁ[@gbﬁ&nﬁﬂg ls,hol%slté}gl%fdlé’sealﬁp Eéééﬁlan&u QﬁI Vﬁ%alg@ dan’u de ressants,

rmaceut I cal composfitions may be Inc
aﬁitm-slmbetlcf agens, ariti-diahrbepprepantion swtidosasy mti- ﬁna[qsl M1-hlﬁtam1nes

B AP 1B € S DR gisRy 2BFUm Gt ARG e, At-manics, anti-
nRUERAS %‘tl%seaﬁﬁaéﬁﬁﬁédﬁasuém 88 8Ldi§Urugs2 Bhtaphltfnsonism agents,

antlanglna rugs antl-anX|ety agents
aammsycéunnmjmmmncammm@mmmgws antirspasphasti¢se gnti-stroke agents,

antj - tero ant i - coagul a
SR eghse o Geprabany st drasy apapsaves, ani-
uRQE RS ehits, aA-uritdnait [dReR, ﬁ{tﬁﬂ@ﬂmg%%ppeﬁfétshﬁﬁﬂﬁﬁs or suppressants,
anti-enetics, anti-histamnes, anti- gpert ensj ve

bifrlegjsal response m@dlﬁﬁlﬁa‘?l@qﬂ(%/m@étﬁﬂ% borgmptabolinyrogylatars,
cgrrgitldv_agé%tpallrca%entg,r}:teht'ral nervous system stimulates, cerebral dilators,

cholinesterase inhibitors, contraceptives, coronary dilators, cough suppressants,
decongestants, dietary supplements, diuretics, DNA and genetic modifying drugs,
dopamine receptor agonists, endometriosis management agents, enzymes, erectile
dysfunction therapies, erythropoietic drugs, expectorants, fertility agents,
gastrointestinal agents, homeopathic remedies, hormones, hyper- and hypo-glycemic

agents, hypercalcemia and hypocalcemia management agents, hypnotics,
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nauseants, anti-nauseants, anti-neopl astics,
anti-obesity drugs, anti-parkinsoni sm agents,
waniMopeyehot i cs, anti-pyretics, anti-rheumat i BCHYSIWE006511
anti-spasnodi cs, anti-stroke agents, anti-thronbotic
drugs, anti-thyriod preparations, anti-tunor drugs,
anti-tussives, anti- ulcer a en&g_ anti.-uricemc
a

m&’t”'&é%‘,lo ‘i’rsaﬂFfF%‘Fnoé\‘RPg’jgss“’ﬁﬁﬁ 86 TRing Jexatiyps, migraine

pr%ﬁ’t?cﬁﬁ?ﬁ@ﬁ? sicheR} ﬁ‘galtﬁ'l%hts rrﬁﬁ&ﬁ?t%% ARt ire@a{x%ntsbﬁé?l?&nuscular
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nodi fyi'ng dru ﬁﬂﬁ1ne receptor agonists,
sneokingreessitin as mcswétﬂnyc a@%zgnrwter@lp eptifipfsctive

e e

praf&alisns, tﬂﬁﬁ@? pattigents, B\F&@Hoﬁstncfws’ Rasuwislatoly ped corbidlations
hypo- gl ycem ¢ agents, hypercalcen1a and hypocal cem a
&genment agents, hypnotics, 22 WD 2004/ 078236
PCT/U82004/006511 innunonndulators
pr [
AP 15 U ARG Al AR S
depactolgyfiorn she mmmdr&sseatlwcélatastenswnhﬁﬁs& lﬂ‘larpresd;rmgsbodlments

obesi na ros at i gns
TEAYTEORE b RIS ILa B e B 2y Bl FE R s ibsoope of
R d R EF Al et hlca b o a@%ﬁ&éd&gilﬁﬁ%tﬂén than by the foregoing

psychot herapeutic agénts, "psycho-tropics, stinulants,

desesipiiomatand yll slyorzes W séd:amewgﬁnn thermokaning a¥geags efrequivalency

o sy B poerore et S PR B 2L R i 0 ana

anti-thyroid preparations, tranquilizers, trenor
preparations, urinary tract agents, vasoconstrictors,
vasodi |l ators, and conbi nations thereof. [00104] The
di scl osure may be enbodied in other specific forms

wi thout departing fromthe spirit or essential
characteristics thereof. The present enbodinents are
therefore to be considered in all respects
illustrative and not restrictive, the scope of the
di scl osure being indicated by the appended cl ai ns
rather than by the foregoing description, and al
changes which cone within the neani ng and range of
equi valency of the clainms are therefore intended to
be enbraced therein. 23 WO 2004/ 078236

PCT/ US2004/ 006511 What is clained is:
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1. A nedicanent inhaler assenbly conprising: A a
housi ng defining a central void region disposed al ong
w@2@enrs2aé  axis; B. a nmedi cament contai ner haRCTySEN4/006511
i nternal nedi canment containing reservoir, and
ext endi ng along a container axis, and having at one
V@%ﬁ' Hher a di spensi ng port extendlng al ong said
S HEP é&ls said port being coupled to said
reservoir; C. neans for supporting said nedi canent
cont @ ner A%&dlbdinérﬂhﬂml@@ﬁﬁeﬁﬁﬂy Sehystisiggi on Wi th said
container axis substantially coaxial with said centra
axis, whereby a user-induced notion in a
pr edet er nfned ARAHTHES d¢fining o cenial ¥eidapeipn dispesed aloyg a central
i@ d housing in a first direction along said centra
axis causes nedi cament to be dispensed from said
di spensing port; D. identification nmeans attached to
sai d contBLnerahuﬂkpnembmﬂﬁdgmimwmgmmmwﬂmﬂnmdkmmvae

denti.t d t d ntit bei
cg B RA o P K ERiR SRR AGON Eine] e B By ok S0
tHe?edTad sy N@@n@&%ﬁﬂ%&ﬁ&fg dafdl cdatatdr agR! $hid 961%&{1% 8upled

i nformati on en said container is disposed in sa
tceatd reg¢rvoisi d regi on of said housing, and for
generating a VALID signal when said detected

presentedq | ”In%&:??;fo'r g%%%l{ggssdpcglqg&c&gerﬁ% dq%?%ﬂlﬁn)’sald

|nfornat|on assoc ousi n

céihdAk6iD regign alithahidesontahieer agisdubstantiallp obadidlavittséadd eentral axis,
i.ndi cat or assenbly, attached to,.said housjng and K said
W@@Wb&%?ﬂ%@ ARPLRN inG MRedeiminsd apauat of s coptajner relative to

?x Ha GisBRHERTR Qldﬁg shidl nt{ﬁfaxﬁ‘%'agse% QR BRANt to be
e at | . an

to sald housi or generating a signa
dispehised fiowesant disfemsingtpmite of said container. 2. An
assenbly according to claim1, wherein said cont ai ner

is characierized one of af least t ate

20041 073256 POHEBABLRIGowea hachS8 i sald Eaufifcs Tot piesentl
B ARA i ERivel o afk dont WG @i dcoRtalinek,; Sstalcﬁiﬁéﬁtﬁy 'b%mg associated
indicative of said reservoir containing at | east Xl

wibssesl hstusimgdi canent; where Xl is a first predetern ned
nunber and said flrst state being a SAFE state, and a

second state LAdlea) NN (22l BRI YAl aSORl A LR ia

| ess than X1 d8ses, said secon
presented information when said container is disposed in said central void region of

said housing, and for generating a VALID signal when said detected presented .
information corresponds to said identity information associated with said housing, and

an INVALID signal otherwise; and

F. a container state indicator assembly attached to said housing and
said container and including means for detecting said medicament dispensing motions
of said container relative to said housing, and for generating a signal indicative of the

state of said container.

2. An assembly according to claim 1, wherein said container is

characterized by one of at least two states.
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WARNI NG state. 4. An assenbly according to claim 3,

wherein said container state indicator includes a
w@e@plors23eli spl ay device having an outer field PeEwUSYOIEM6S11

inner void region and a nedicanment field within said

void region of said outer field, wherein said outer

fiel ang_s |

st atg an d%cl)j %&e%ﬁf?géc%g@ggttc% ¢ dg’i Vgilieg%ﬁ%nﬁrgtas?%% gs d{cgtéve of

sd@itl adservol. coﬁt’ﬁmﬁﬁg etibasy Xacdb@wbﬂa@ecﬁ@nténa iwhefle X\Ivheﬁ €it-s
said outer field is, container- shaped. 6. An assenbly
predetsrmainge) nugber ad saidl firghdate pping &lsd\F&%tétP: e sgoppkstafe
0
RERDHEL A AR coltirfil RESRILXY BEEPLA k@ opltcie o
VBARNINGss#tebl y according to claim 1, wherein said
cont ai ner is characterized by one of at least three
st at

fir Sgs st alAél qsgen;lsta}g Fﬁcé%{‘il orlg{ng 31 \ngrcl a?{gingoptamer sta{e indicator
1&%@'&1%&%@&15& Vléé]ha@ SterTRIM EATRNMn indBeFdid ¥kion and

is a first etermned hunber, said first state
amdn@nmnsmé vgﬂm said oidaeginnl of saad euﬁesﬁ¢lddwhqﬁmﬁ@1d @fter field

D b PR s At AR Lo, SR8 3R Rbia s on in saia

sodoafetat®? 1S a second predeterm ned nunber, and Xl is

greater than X2, said second state being a CAUTI ON

state, and a third state indicative of said reservoir

cont a ni ng¥AHRAOLY BEFPIURE doslan 4suhgeinaidpulerdiced seoptginer-

Fapd@RNI NG state. 10. An assenbly according to claim?9,
erein said container state indicator i ncl udes a

gr apl%l c dig els?é{nﬁ 'cgogdlgg\fé ngm?ﬁ gél‘gllil bid dAu({ier \cf:dél Er%sn n

i nner " voi regil on;

réot@igifar dhapposed within said void regi on of said outer
field, wherein said outer field and said first and

second medi, ARG fab&irdi%g% €lalh 4' \W’h@f@in@ald%ﬁltéf@ield hasa
2004/ 078236 PCT/ US2004/ 066511 first st ate, said outer

tfigngutbr shapesai d first medi canent field only are on in
said second state, and only said outer field is on in
said third state. 11. An assenbly according to claim
10, her eiAm saértblgutedrdinigad dlairs 1, whertal sait combepeds 12,
An assenbly accor di n%hrt o claim 10 wherein said outer
charaptgripgsbysone of at leastthree states.

9. An assembly according to claim 8, wherein a first state is indicative of
said reservoir containing at least X1 doses of medicament, where X1 is a first
predetermined number, said first state being a SAFE state, a second state is indicative
of said reservoir containing fewer than X1 doses of medicament and more than X2
doses of medicament, where X2 is a second predetermined number, and X1 is greater
than X2, said second state being a CAUTION state, and a third state indicative of said

reservoir containing fewer than X2 doses, said third state being a WARNING state.

10.  An assembly according to claim 9, wherein said container state indicator
includes a graphic display device having an outer field having an inner void region, and
a first and second medicament fields disposed within said void region of said outer

field, wherein said outer field and said first and second medicament fields are on in said
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rectangul ar shape. 13. An assenbly according to claim

10, wherein said outer field has a triangular shape.
wad004Am82a6senbl y according to claim 1, wherei nPEHUS2004/006511

contai ner is an aerosol container. 15. An assenbly

according to claim14, wherein said nedicanment is

selected.fro rqu nsi stin ce-1nhi bi.t or.g,
i gt P SRR o g T Fi By E o Said second
staralinl drfly BAARAR HeRINS on ANSHABSIdGSte. aNESt het i Cs,

antaci ds, antianginal drugs, anti-anxiety agents,
anti-arrhythm as, anti-asthmatics, antibiotics, )

ant i 1thol dstaspesnldiiaecording tn ¢laigh heyuvhesels said outer field is
cgrg%-ﬁgﬁégisants, anti-depressants, anti-diabetic
agen?s, nt'i -di arrhea preparations, antidotes,
anti-eneti,cs, anti-hist.am nes. ti,- hyper.tensi

ar ugdZ” andass AT AT s o gam L0 gD Frig o s ekt hes 2
r¥fnonBREHApE, anti-nauseants, anti-nauseants, anti-

neopl asticCs, anti-obesity drugs, anti-parkinsonism
agengg, anl a's@eﬁmg%é&éinﬁ AL YH BhhtSin said outer field has a
anti-rheumati c agénts, afhti-spasnodics, anti-stroke
tréegeenlas shaprt | -t hr onboti ¢ drugs, anti- thyriod

preparations, anti-tunor drugs, anti-tussives,

anti-ulcer agents, anti-uricemc drugs, anti-viral

dr ugs4. appet dsk@nslyiabtdraing $o Sing UPRh&ESHRAdSConBiir GACadrosol
response nodifiers, blood nodifiers, bone netabolism
CorigiFat or s, cardi ovascul ar agents, central nervous
system stinul ates, cerebral dilators, cholinesterase

| i 51O vy SOOKERGERINESo clafi? | 8NP oifl bRl Reantl &1
suppressants, decongestafts, dietary supplenents,

seleeted fromss gropléomsidlingedf etd-mhitioi s, gemegirogs, ghalodiisp amminoeacid
receptor agonjsts, endonetriQsis nagenent, agents,
PERRZANERS, ae?@_wmr%paa%}wwﬂgs%% ARFSH]5ES antacids, ianginal drugs,
affi MhieQPQRls! SntdiBRhmia X RBCBIRMCS, antiBlotibs, ishd-cBORAERemics,
gastrorntesti nal adgents, honeopathi'c renedies,

ahtprcoagwdants, ahtimenvulsants, Aytpdemybsserts; antiadjeletic agents, anti-diarrhea
hyper.cal cem,a and._.h cal cem a nanagement  agent,s .
PRPRRE 2 GH ABGHEPSY GPE HFaID S0 Y BT gy anti-
1EERARNGH; SRAtNSnti-lipedkhtY @iti-HAAER kAR n RIS RAE, 3intiGRASseants, anti-

nmot i on sickness treatnents, nucolytics, nuscle. ) )
neeplastisptanfi-ohssit o s Wokmadiugysisnbigssist guthhsisheligsnanti-pyretics,

agent s, .0st eoporasi s_preparati /8 .
SRR RSt BEF e BB A F R, o
tiRA{ASH SaitieR) eil-fusfor RS, Diichslivespaidilcat 4peats, anti-uricemic

prostagl andi ns, psychot herapeutic agents, .
dpegpcrsi-virdsiregs, amnefif Atiaprants prepPYeata sy biolppiql sesponse
n’?&ﬂft’i‘érb idad %%fﬁeﬁg b6 rﬁ%ﬁ&ﬁnﬂe@ﬁh‘ﬁé’ mﬁmgéﬂlérca%ents, central

systenic and non-systemc anti-infective agents,
nedious eysteth attantasss, ¢engbrali dilatong cholinestehage ihdbitors, contraceptives,

reparations, . N
cgrongry cﬁ{ators, cough suppressants, decongestants, dietary supplements, diuretics,

DNA and genetic modifying drugs, dopamine receptor agonists, endometriosis
management agents, enzymes, erectile dysfunction therapies, erythropoietic drugs,
expectorants, fertility agents, gastrointestinal agents, homeopathic remedies, hormones,
hyper- and hypo-glycemic agents, hypercalcemia and hypocalcemia management
agents, hypnotics, immunomodulators, immunosuppressives, ion exchange resins,
laxatives, migraine preparations, motion sickness treatments, mucolytics, muscle

relaxants, neuromuscular drugs, obesity management agents, osteoporosis preparations,
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tranquilizers, trenor preparations, urinary tract
agents, vasoconstrictors, vasodilators, and

wa@ eoions2B8é ons t hereof. 16. An assenbly accor di PQT/U682004/006511
claim1, wherein said identification nmeans is an RFID
device. 17. An assenbly according to cIain11 “wherein
sal d. det ect or %l B’g‘ ¢ sa{ dtl dent. on. e an
OB OSSR YTPEEY C%aﬁfagwpeé%%? Vo RAP erifVasBddls

dghamdiapedhotheapatic aasms peyoho-thedite] lsﬁﬂlufahtéefiésplratory
contacts.attached to one of said housing and said )
ages, Sedrdives, smpkingcdeswiing adprsympathebidics, sysimikans non-systemic
h

aﬁhﬁ &L &g%&% Feﬂﬁé Fla%aﬁjo 51 é)g((i: %?&‘defﬂtpﬁllyrﬁ& re%%afions

con arner I Ng

tranquiitizers staanmbrqmﬁaaatmg, winatyetrach dgentd, @asocbsstdetugs| edoditators,
sai d cont ai ner a spring-loaded contact assenbly,
a§QP@n§B@PWE”ﬁ®§8€d contact assenbly including fixed
contacts attached to one of said housing and said

cont gigher , ARl PG/ deebiafheo Elaﬁﬁ'll et &%‘fd@ﬁﬁﬁcahon means is
attached to the other of said housing and sa

apRitIB) dewice. 19. An assenbly according to claim 1,

wherei n said detector conprises a display for

i ndicating,said VALID INV LI naI [

oot d et ectbretmbh s dine it . MP g BSETa odtbled to
safiseitificafbrimeai B Ngfringtledded icofliacadsedmblg OsiRT ipzivg-18aded

di splay for .indicating said signal generated by said
contrebaspenrblytinglading dxed cacts aitached o png ofprig haudng andgid

S M3y SR80 B U oS

anklenidicontdies. di spl ay conprises a i ght em tt| ng di ode
(LED) device. 23. An assenbly according to claim 20,

wherein sajd disp]a Dri s w tch, which t
on sl o ABFRSTN J6GRuTeR Cbm da PR IFLY FRRiERer St Trdicator
itggzéwéu efsaﬁpdo%alﬁa 3 sBﬁﬁg—'I@a'd@& btRadt ess%ﬁib@ly @aa%pﬁgg-mqed

turns off said display after a relatively short
@atacbassehblyiindndiag finel po0at07sRBE! PoneWS2aidAogasand said

24 . An accor di t o, cl aim.20, erein sai .
i I TSP a s P T SLAEOTR POF BPt piid housing

ﬁ@@gﬂsdog{a%é}yomthe external of the assenbly, wherein

said switch turns on said display when a user

depr efges Ui e L1l BStecrBf Loriftied

dlspleg%gl af‘?@?&gﬁlﬁéyéﬁe*}r%& ért peri od ec Olﬁﬁﬁ 58

display for indicating said VALID or INVALID signal generated by said detector.

20.  An assembly according to claim 1, wherein said container state indicator

comprises a display for indicating said signal generated by said container state indicator.

21.  Anassembly according to claim 20, wherein said display is a liquid
crystal display (LCD).

22.  An assembly according to claim 20, wherein said display comprises a
light emitting diode (LED) device.

23.  An assembly according to claim 20, wherein said display comprises a
switch, which turns on said display in response to said user-induced motion of said
container relative to said housing and then turns off said display after a relatively short

period of time.

27



25. An assenbly according to claim 20, wherein said

di spl ay conprises a graphic display and a nuneric
wal2@ploasz3e 26. An assenbly according to clai m 1PCWOSZ084/06511

said assenbly conprises a sleeve attached to said

contai ner, wherein said identification neans is

attaghed t S| 2 cqordin

ot a0l g AR L eR Y 2 i A0 ARRE RS SRE L

shvéteh nitheadotrd] Bytnsicogspl from A& extinalsoTeidAsycrablgOwHEBE said

to claim 26, wherein said sleeve is |ocated at or

SHalgh tuERs phsaid Aisalegthep gruspigiepEsssaaid coipbiyuiion and henAprns
AR BN RERQT eﬂxgivEl sﬁbggéﬁ&ﬁo fipperein said sleeve

conpri ses” at east ngi tu |naI rib and said
housiyRg de n V, sai d

at 1 G0t LRl st aine U Pl 38, Ehcrpln L ply gt o
gadph@ndisplby add 5 aitetodisplaper in said housing. 30. An
assembly according to claim1l, wherein said container

st at @i ndi Aﬁtawemb@}ombfcﬁ@gsto&umnp R%egeeﬂ k68 afRmbPPNIises a
the state of said container. . assenbly accordi'ng
slegve fttached to wdetvcmtmn@awherﬁmasmi 1ﬂ@tt1ft¢et1@mmemgs is aitathed to said
< ?écanent di spensi ng notions of said container

relative to said housing, and for generating a S|gna

i ndi ¢gati ve, of th state. of s ainer.c ri.ses

swi t - as Suppe ’e(&g? Sy 5P Aotk Ea i Clree s ocard a

sﬁg&h@mﬁﬁhggmﬁ pst.ng, and a counter for counting
nunber of oses dlspensed fromsaid container,

wher &igh s [ [

e O, SR RAE PRSP0 B A A PR o
munnammmahaBQNMUanfsmmnohwnﬁﬁ. An assenbly accordi ng

to claim31l, wherein said switch assenbly conprises a

subst2ant i aAd %séﬁﬁl@%&d‘dﬁig&@ thirg ab) yhaedatl dlstte ompKses at

attached to_.one_of said container and said housing,,

leastionsiengigilingd rib aadsadhensing delies gt lvast oge sEqavg for receiving said
I clLe

o B naifilinaP R fo A 4O SR A i cERQRRE e

hZ)ﬁﬁiégO78236 PCT/ US2004/ 006511 said container relative

to said housing causes the length of the track between

sai d 3owo  Aoidsanbls dceordhh@ng elairh Natvhermid dsidic@gdihstatfSindicator

said counter to count one unit. 33. An assenbly

CHEWHS Hgemertdarion fgn saviedhe statedisidsanteaEr.as senbl v

conprises an inductive field generator attached to one
of sa&ild cdin aiseiwblyasdordmigdo claim 1, wherein said means for detecting said

medicament dispensing motions of said container relative to said housing, and for
generating a signal indicative of the state of said container comprises a switch assembly
operatively connected to said container and said housing, and a counter for counting the
number of doses dispensed from said container, wherein said medicament dispensing
motion activates said switch assembly, which in turn activates said counter to count one

unit.

32.  An assembly according to claim 31, wherein said switch assembly
comprises a substantially U-shaped electrically conductive track attached to one of said
container and said housing, and two contacts attached to the other of said container and

said housing and electrically connected to said track, wherein dispensing movement of

28



housi ng, and an inductive detector attached to the

ot her of said container and said housing, wherein
wa@aiod/o7s2daict | ve detect or senses the novenment oPCHEBZNO4/006511

i nductive generator relative to said inductive

detector, and in turn activates said counter to count

s8R otiHnbr refilive to said housing causes the length of the track between said two

contacts to change, that in turn activates said counter to count one unit.

33.  Anassembly according to claim 31, wherein said switch assembly
comprises an inductive field generator attached to one of said container and said
housing, and an inductive detector attached to the other of said container and said
housing, wherein said inductive detector senses the movement of said inductive
generator relative to said inductive detector, and in turn activates said counter to count

one unit.

29



