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of respiratory conplaints, such as asthma.
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dispensing device often comprises a chamber having a mouthpiece, air inlets, actuating

e

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
inhalation responsive means for releasing the laich, such that a metered amount of
aerosol compound is discharged into the region of the mouthpiece. The overall
objective is to give co-ordination of discharge of medicament from the aerosol
container with inhalation of the patient, thus allowing a maximum dose of medicament

to reach the bronchial passages of the lungs.



an inhal ati on-actuated device of the inhaler of the

'150 patent. [0006] Prior art inhalers typically

i nclude a housing, into which the aerosol nmnedicanent -

canister is renovably placed. The canister includes a

nozzle at one end which is supported by a structure
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the case where number of doses dispensed doses is indicated, or to decrement in the
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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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di scl ose cl osed capsul es, one nounted on a sl eeve of
an i nhal er housing and the other nobunted on a base of
an aerosol nedicanent canister. In those patents, the
entire dose counter/indicator assenbly is a unitary
structure, disposed in a closed capsule. Moreover,
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remal ni Ng | an aeroso medi canment “cani ster.
camiktect r onechani cal dose counter indicator asserrbl y S
affixed to the canister at the nozzle end of t he

' . 01 | b
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di spensed, or. doses remaining). |In those di scl osures,

patehbdiselosas awitaryceleionisandipr glestemeshanioal deswataigr/acspation
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forinaihiyg i tiRhundel Upidsendisbénstd &ons Of renidisiflg in, an aerosol
i ndi cat| on nust be determned by the user's

megkiraEtonh eandsictof The eleciiemechanicad floqer@uaws Bdigpater asenmhly is affixed
Further, there is no
to%%ﬁngﬁoﬁgﬁgg%F%%épﬁggﬁﬁh%ser which is directl y
indicative of the "state of canister”, that is,
vvh et{0@x1]i t Irsall saésa&f the abm réfat&ﬂce@patemﬂ,etha inde‘cauibn‘@ecwided
remai ni ng doses) in_a "warni g" zone (wWth S
to ﬁ{?rPé@iblbﬁw d&l?g%lq igfthg forgotamugp M&gﬁw %ﬂ?&s%mﬁ
rerﬂﬁ’iﬂﬁ'iﬁ | & thbse diBBo4E tﬂ@-b%ﬁnféf %{Pﬁﬂﬁ muti¥er is 1n%remented or

conc SI ons as to t "state e canister”
decbmentednip re:tp@nwtdxhhvénymf adlosg ys an Hactestion!' pf ﬁzenﬂ]naicre Thus,
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de&lﬁiﬁ{eﬁ%ﬂ thOWEYr's bBsdrfhtiol @ f a3h&tion of‘ﬁfe%éb@afyeﬁ lcount from one

danger™ zone. [0012] Moreover, in sonme of these prior
nua:’oler tocthe next. Fumthen, ﬁ:xeye isinednfoomaiion displayed to the user whlch is

i h X d LN 1,0di
eI S OEE sl ST grigers ot B haSe it Rer Rt an
adFﬁags:Jgg%@etiﬁsg %m%ﬂﬂ@d%&es? %54 eRFBmidp 268¢ GHith & sin8l number of

doses left), or in a “danger” zone (with no doses left). The user must draw his/her own
conclusions as to the "state of the canister", by observing the number (not always an
easily performed task, particularly by a user with compromised vision or mental
abilities) and then determining whether the observed count is in the "safe’, "warning" or

"danger" zone.

[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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mul ti ple canisters be sequentially used in a single

housing, is relatively costly, because each canister

-must have its own conplete el ectronic and/or

el ectronechani cal dose counter and actuation

i ndi cator assenbly. [0013] It is an object of the
roREpRahistrSd R§HERIall9 uBEDM Héngle RewEin) &k relatvelywoetly, becanse

medi canent i nhal er haV|n? a device which provide an
eabincinigier mnstheveituswn completheleatrapicangforglsprgmeshanigal dose

cani ster contained in inhaler. [0014] It is a
co {;Tﬁ%cfac%ﬁqggﬁmg?g?m%ss%rﬂglgént di scl osure to provide

i nproved inhal ers having cani ster-associ at ed

i nf QOOE3]i onTidk e ebjetibiahe prekeait disclosures provide a new and
_generating canister_ state jnfornation . for display to a
impseved meticmenhinbeive hayng adevish WIRY P ECR AR &iop £0,p gser of
thb §t3{eoofry rﬁ%[diga?nén?'eﬁlﬁyt&dconltﬂﬂ@d fi'the Wnhiar." emovabl e

nedicanent reservolrs or canisters, permtting

cl-eaning while providing, on user interrogation,

i nf oj0bR4]i on Ii indiforhdrwbjeot of the pusantalissiosutedo paovide improved

o B ey B i gt

cRRghg lcanbel SateinBrhaNPee akpRyIBdugament reservoir,
or canister, contained within the inhaler. [0017]

Anot her object is to provide a nedi canent resgervoir,

or cEH8ILS} er Anogheaobiegt of the presentdissloswieds jopravidsdaprayisd

. assemnbl.y to vi de inf ion . indieative of . :
R oAbl oot alS oS b g nfting pftning while
ploQRiliSH, ohRiSerlinRABRAticH Fdwsation indicative f thrrstite hfithercanister.

having a "state of the canister” indicator for a

user. The inhal er may ,include, an aerosql. di.cament

| nhalQA6] det isamether shiettyparayidinbales whictperay o § ug,

. Pat: . f ARbR m&H t reservoir, or
oo SRy 0 of elfbheral ol (OMACTHDE m Rhogment o
caridlér; adrtaihed @ithii the ivhaleeser voir  (referred to broadly

herein as a "canister"). (0019] In one exenplary

enbodi nent, fhe present, disclasure provides a . :

reci STt " ARG biE v §oVRE Pungmiear Satgly, or canister,
bgﬁfﬂ#alf%@g &c@&fﬂalﬁ glterl‘égagpﬁ 8SHeRBly @i proddethfénetivndndicative of

cen Xl'S, a nmedi canent ‘cont ai ner havi ng an
therstate nfithe camdtiecanent cont ai ni ng reservoir, and

extendi ng al ong a container axis, and having at one

end r [ ' ext endi ng al ong the

cont §W@@Emm§whe 4 reservoir. The

i nhal er al so includes neans for supporting the

nedi CgUYBPt CTHY prestat 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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within the central void region of the housing with the
container axis substantially coaxial with the central
axi s of the housing, whereby a user-induced notion in’
a predeterm ned anount of the container relative to

t he housing in a f| rst di rectlon aI ong the central

axi s_cause d' to be d fromthe
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L

the QBxiteHl BLis chfsed infed@Rfdnt 1o Heldispefissdtfiah thmgbanemg @Drtof
the housing. The detector also generates a VALID
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'safe” zone, where the user does not have to be
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ki 58 B Bk R G B R s

ofthe@batainég! y smal | nunber of doses remai ning in the
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eﬁ:ﬂiﬁ@ Blode LER)is mﬁﬁhﬁmﬁmﬁnrsm bélngtm ndsaffheongewhere the user
al so use an LCD, .instead of the LED. OOé@ Wth..

dogR rsot bﬁ%ﬁﬁ?l beropneeaed shouh e gdequags of thenumbep pEdpsgi frmaining in

ﬂ# aé'i ﬂq}nﬁ%écpﬂellom Bfis IdakaRvVabes "&Etlgx?st%sthe user that
|spense

or Tremalhi ng, ut rather of the 1 nformation
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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", "cantion” 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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5 vyellowor red light (and does not have to discern a
multidigit nunber and logically determ ne whether it
is indicative the canister being in a "safe",
"caution" or "warning' state). [0023] The display is
controlled by a counter which is preferably nounted

o B AR 8 s AT PRl P B ey
detebint Shetter itds ﬁﬂit&hve tHe@ahiseer bhmg @rea Ofaft'h beautian Bor0fwaaning"
swtch, which is responsive to relative notion
stafgdt ween the cani ster and the housing. [0024] In
anot her exenplary form of the disclosure, the canister
sta ndi ounted
o et P8 dplay BEABUILO PPt WIS ol moun
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ndicated to the user for only a relatively short tinme
after a dose is dispensed in order to conserve

bat ﬂ@%ﬂl enelggnother sxemplatyery o f theadigcdonurn, he canistes state
1n4,rcéa[t%rt arsgleét 139 és#]%)'hg 11?1) (ﬁglcg.g{laé%loc%g, v&@%&m F?r r&ﬁ of tﬁat assembly is

affoRdtta itk ctisted faddahbeds wikleresedct fctht hgugingiommbpm;)of a
in order to conserve battery energy. Such actions nay

dosq) énd aportispdp pHiged o theionsie8 nout h pi ece cover of the

|nhaler or depressing a housing-nounted

gat Q44

t he Sil osilIJl?%he e%\hng%f&gtger ehﬁﬁé%e’%gg%t [ cat | on
mﬁormlatmnas islicitedts the s foraatty a mtamtel}eshonanm afterracdodalid e

i ndi gi,a, which may _be used byﬁitge gani ster state
dispRsed 8 BIOET 19 SABRFIY & PAESK EDIBY Tagydydne Frgster gateq
infb B3RS indi A ST R LB AL IRHAE fhartidbser
pen‘fcmrma a tdriaindactiondetherthay effedtimgranddse deliverg) inoederito canserve

h his. ted h ' dth
baflE g ndied SBih B iotR ARG "CRPRREL P BOd o) TR g of
thd AhAIEE @9 Héﬁr@sslﬂ'gea ol hbiftbd AftchiRhifdn? sthtche

cani ster . e Nm croprocessor recogni zes the
i dentifi catl on |nd| cia of the canister can the

canil8026] belngsathet forms r@éthmljsﬂwyre @!ﬂt@ﬂiﬁ@@m}tbﬁ@
iR SERin ihticte, B8 s o et 80de, B e R iHtpe teA I ERAAE slleh may

be@bed BiethRIcaseRt sidieSadiestr & Mbhitor does adleryeatd display it to the user,

apparent to those skilled in this art fromthe
and glaigoin slpctrenisisfasage of that information on the canister.

[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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6 description, wherein exenplary enbodi nents of the
present disclosure are shown and described, sinply by
way of illustration. As will be realized, t he present
di sclosure is capable of other and different

enbodi nent s and its several details are capable of

o o] LRUBRNE T RS it

destribed Ndsiphrisl weg of llmtmnaréfs will Beerealésgd) e gregant disclosure is

|IIusi(r t|ve |n nature a”d%@tgg?e% Sgtraylflgpie\é/:gpab? FF
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present dISC osure, erence s to the
Ao‘cotdmg]iy,rtge mgﬂhddbmnptlpmamtodndegﬁrded aitlostpivg impature,

aravvl which |ike reference nunerals refer to

I“RE %‘??BY% and in which: [0030] FIG 1 is a

partially section view, and partially in block diagram

f or BREEF PESCRIMION OF' PR PRAWPNGRedi canent i nhal er

i ncludi ng an exenplary enbodi nent of a canister state

i ndi cating assenbly according to the present

di sdP@Ur e; Fpoobdler mdesstamdlingof tha safuemand the abiprte wé therpresent

LTRSS B P BRI SR

ac&ﬂﬁ}ba:r@ing\/drﬁmngfs it whicliliehefegsiice Auibls refdn @) Bke elémehi®and in
1,. shown positioned in a pre-actuated state; [0033]

WlFFIG 4 shows an enl arged section view of the di aphragm
in the inhaler of FIG 1, shown positioned in an

act ﬁ]@bﬁj e 1a11'§'s&uo'§1 ABRVEnd %ﬁ%@ﬂﬂ #géﬂiéé‘f‘m

e exenp canrster statée
foras, sxfranl e:;cemplam mnboﬂ:lmlemrofoﬁeditbﬁlenl inHale® 35:]1udiahg381 exentplary

hqw s i onal |evvs f an exe ment of
Afeion e St Rte PR Ay B ORE g pyeseSt disclosure
enbodi nents of a canister state indicating assenbly

accqoeang ! eIGEANeSebl eﬁlﬁ@é@ﬁb‘%@ of 14536 mbb&nents of

and 10 show sectional views of exenplary electrical
dianbragyes foppse With theniphadet®6i. dent s of the canister state
i ndi cat i ng assenblies of FIGS. 7 and 8, respectfully;

C amo@ﬁ % 3’L s?hol 5 a% %rgedt S%EE&} *'ifl\é% o%eotﬂaf)ﬁgétﬁ i Ehe

inhaler 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 exetplary 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;



i ndi cating assenblies constructed in accordance wth
the present disclosure; [0038] FIG 16 shows a
cross-sectional view of other exenplary enbodi nents
of an inhaler and an canister state indicating
assenbly according to the present disclosure; [0039]

FI G L.sh l.od Chi i .
| nnddBTI oo LIEEP Bl BRER R St imeti St Qi Brate
indik£8ingl8seni¥2d @bndthicted i asdvedumice withrthe plesent disclosure;

cross-sectional view of the inhaler of FIG 16 shown

W t h anot her exenpl ary enbodi prent of s| eeve nmber
condPPIRIt edFIG 168howI @cwese-sAFHana] ﬂswpﬂafé’é%q’ite“mlrﬁew

| fhdr ot/ indiafhe bABmBIYRYSding to the
e“?“t??%‘?ﬁﬁ’%“ %Qfefﬁ&; rat egér\aéﬁdt%rn ?igﬁt a%i onmma??%ani én r%
praapdisilogré;o one exenplary enbodi ment of the present
di scl osure; [0042] FIGS. 20A and 20B illustrate an

dj f it ch nb| .
par (OB, C ARk oo AP rL BT PRy e S s i the
cans?et? fale MURGAS WsEmbly{dH348] 16! G 21 illustrates

anot her exenplary swi'tch assenbly according to the
present disclosure; [0044] FIG 22 illustrates a

f ur t [0840]ex e FpG ak & showrstaparial seossissetinnabyigwaf thesnhpler of FIG.

resent. di scl osure;, [ 0045] ..Fl 3 11 T
1RO R T S Sblery R Bt o3 b B SBnsficted in
adBbRIaRcY with 82! 1264¢hEdis¢ 10846 |anlf laperspédiiviel tiews of teateene;

exenpl ary enbodi nent of a display of the present

di scl osure for use as part of a, canister sta

i ndi Wi#lhg d3Sekdilipstralgan oBerftion ree m SRR RGP DS
e}%ﬁfﬁ)@ﬁﬁrem?ﬁ RbY iR ERiodke: 2 di splay of the
present I'SC

osure for use as part of a canister state
i ndi cating assenbly. DETAILED DESCRI PTI ON OF

EXEMPIARY EVBGBI AR ROBAlbjstrate amexepiptary embpdinnt of a switch
enbodyi ng the disclosure js shown in Fl That . .. )
oSe PO PR AT S P o AR FesPEdyy st SSdnt isclosure;
breat h-activated i nhaler of the 8 general type shown

i n UgpgsPat ant. bp ithierdtts addiler dXeinpfany sWieh hsehbescarding to
caniUEc,ter13 i ndi cating assenbly 700.p #Agsenbl y 700 as
therpaiésentt disclosurggeneral formin FIG 1; detailed

exenplary forns of assenbly 700 are shown in FIGS. 5-8

e 2B ) A ORR R chin o

present disclosure;

[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 assernbly.
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



consi sts of a main body, or housing, 402 which

extending along an axis X-X and is generally

cylindrical in cross section, with a nout hpi ece

section 405 at one end and an end cap 407 housing air

inlets 420 at the other end. A known type of netered

t

senf3ps BROAER UECEREATRE, s SR Sulnba NGl o SidEr
mdlﬁitﬁlgl as&mbly 650 vwskambly 60 amindidatedyin génerdlcfornin THG. ITidetailed

ex o R O FHEY 101 B GFOHR BT R CURIOR R

shown). The stem 40 is supported in a stenblock 41

extipoghng iﬂﬂl@a}ﬁﬁgeﬂwghm AORIGST het, ke iahdlatidrs deued M 00
t hat |t forms an arr tlg2 seal  on the stem 40_of t he

consists of oimaiih bpdsh of hopsings dE2 whichomtendingrdensg e 2ds 3 Xind &
th t f t
genf:@ﬂx c?lg%cg{cggmt % %g#tg)lglg?\/l asnag.ﬁ;gm% e@gﬁ%}a 14322 ?tctgwg'eﬂd and an

dR@P ubY RBudidl AiPRileth 926 hittle 48hér nd: hA Ihawn typR sfanstaied dose
. %gﬁls substantially coaxial wth the hoﬁj;r{;g 402. A

acrqsabiadicamentalispenting coEANEIES @fcﬁeeelrﬁy cylipdricalishage exisAds

aorg G BP Yot g e IGETRERRE bod UGG TR e

me(ﬁaﬂh@it dépeing containdrdiab @ Gtent 401thcha>oataafsvam akRisobdispensing

simlar cross sectjion to the_ housin The,
valyeSmgt $hosmha The stem 49 is SERRPreH A gle Afélexﬂawﬁmso%%w@e
I
T e

aermﬁdmpqnsmgcﬂondmw ese madhonhha&ﬁmgts and keated B positicnof the

I 1s 1 [ 1 f th d)
stetB 40, Wi P etos e Sesa pL s e pay T AP PRI Hfoe
hougiﬁg%ﬂ'%ﬁ WMPz%%%m&ﬁSl cBﬁ;th Wwith ﬂfeqmeﬁgum A

h the top o ousl ng 402, now be
passizeSlidstends Thmsthe bove 1S, ecaummrxgzﬂomﬂlieeshould@r #5 braiméggconnect

mthe to he housi ng. [0051] One end of an
W‘téﬁgﬂ? ﬂ%zg"aﬁtﬂ exi bl e di aphragm 440 (as shown in
FI G 2A) conprising a rigid disc-like section 441, a

fl e;oo [ gaheioppbsite@ntl iofeHel @giensmgbbntmezt 201 céﬂﬁufbﬁdm&un
stiffer connector section 44 is fitted around

a slpewepiad of wingidar cgmssemonm therhopbiag 402 The C@ggudmalyﬂm of both

the a{égg%% L ein Eshgq&lﬁ% ngigt, p]gﬁé ) eegra id #ﬁoose sliding

con@e@ﬂ’ﬁfﬁtﬁ%ﬁé ﬁ’mezs\%l'l Bﬂthé ®fhin Bb&y artiofiRy RRRideRewdREl 18Bated grooves
thus | ocated and free to act on the s|leeve. The ot her

430dndisaralisie allew fise passpemobar mrlje main bedytRagt thy slegve. The

I
stoGHUMA1 Bipy S Bplfby Qufledtlofi i £3bAKER £ U 2
corhechtﬁinn@lﬂﬂﬂﬁ top bf the hoasing 402, as will aewa:egiemn}mM Jhus,nhosleeve

ch the disc-like sect.ion 441 of the flexible
42 I(ﬁfga',gﬁy yipngs from the top of the housing.

[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 compresston 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




440 is snap-fitted. [0052] Preferably, the diaphragm
440 is a multimaterial diaphragm(as shown in FIG 2B
-and FIG. 2C, made by a nultishot nol ding process
wherein a first portion (such as the disk) is nolded
inafirst step, and a second portion (such as the
r ndl. I [ l; j d i
ey et BB o bEndPE s B b sGBRTEN kR 4024 TR inser
inctlide® b ga@ive 409 ixtb tvehictathie déscylikpesectimindéedl ofrthaﬂsmhlgl daaphragm
shot. [0053] Wth the nultimaterial diaphragm
44Q 159p 40n showmn in FIG 2B, a relatively thick
di sk-portion "A" is nolded froma rigid nateri al

(re@iszye! yPI'efasbly,%e Hfaiaﬁ%@h 44015 & PndlfimBfRkib] dbblahin (as

resistant to flexural deformation when the cl osed
shaveindfiG. @BeNdF 16 26enads Wea prudtishot moldipg processevherein a first

I I Al t' "By f
ool ol Y P BIURBT 99 ) e bR Gt
ﬂeﬁﬁ{a Qhd #ing) ﬁ%cb’[tl&d iNOscBbistgs he bike aeme tiffebondedito the Fyst
hi n flexure portion "B" is bonded to the disk-portion

portum dhewipphragspmay aliewstivaly begwldedds edimaletiof paral | el

to the central axis of the diaphragm FIG 2C shows

A oS S S S PN AT G 20,

relhmfblj/ ﬁ]}iﬂ% &s]?poﬂm "B",is gﬂtﬂedlfmmft rﬂgitbmhtﬁual @zietmely&hl ghnd

t t t
i Fuas), hach s SREHRAEDy o e o Rk S pTon B 4 iteed region
608 $€at e Q:wre' 1:9%1 @vﬁﬁé e rfaﬁﬁvéls}%lﬂ'f&&ﬂ&gfo}ﬁ&["@fls ti¥ided from

dlaphr secti1on”s thickness to be
anoptitnatyl ﬂaxibta)(lrelanmip tmtﬁﬁmgs)snatéﬁdep@mnﬁmgﬂwghjp@formance

Thp%fgt'l{?%ﬁ .hg@xsubstgglt, a':lwotpq%gl’ém ngdd e nol q "%10%&“ e
oIS Satesoet sﬁﬁ%tﬁi%ﬁg?%?ﬂll@f toRHS! SdntrRP Fhik Qﬂﬂleldi'aﬂuagm FIG. 2C

component fa optim zation and increases the
shew$ amdtkercyntodimnéns oﬁﬂiednnlgnmeméd@phnagma ineychigp tha disk-pertion

of hesleseina ERefiche v oot Rty AR RECGAE ) By anc

B‘fié faﬁae ﬁ:@ﬂlda 1458 IndtbrPal fahae W' her e imhdé bfa Felitelyuxition
he flexure is adjacent, and bonds to, the

mep@nalpheral portion of the central di sk. Alternative
met hods, such as conpression nolding of the flexure
ont i gi
T L R U e R

allotvg thdRctieeslthi¢kasth b heduced Mthbﬁtdmmoﬂﬁsmg:htﬂﬁhsaﬁrthe disk
connector_ section 447 and inner sleeve groove 45%sicﬁlmthe

poxtiom thysgubsansiallyireducingfhe Bwiiing eyce Q.B‘LB rgquirede
{ %ﬁ:??c?itﬁiﬂ&? e?'lg? %k 9@1 e%agng A ac&%ﬁlllg?tlttﬁmh es optimization

ragm such I'nt
and increases the efﬁc1ency of the moldmg process. In a exemplary form of the

disciosure, 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
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position of the inhaler the two surfaces are in close
proximty, and the encl osed space between themvery
smal1. [0056] The cylindrical insert 480 is retained
in place by the end cap 407 fitted into the main body
of the device. This forns a chanber 590 between the

SIGE 4R P ContppPloTnd EedlN bl of M ubpoliiein A s id R rost

poaitionpd theniahaleSihe two sinfides bredin klosa proxaaity,fandrthé bsclesed space

blnl et,slots 48 to the nouthpiece 405. The rigid

ey thepyeiialbn 441 of the di aphragm al so includes a
snal | valve port 495 which is normally covered by a

val veosejal (rhé epinddital MeerBAEh isrfetam\ea BEplasSby ﬂie\é‘ﬂh %qu %07

connected to the insert 480. 057] The vane
fittedgntoghe mabsbadymd the déviess Fhie mmbw%m@m thc hig inlet

820 MR Lo B b ol RRiep Y AR pre My omo or

mm&Eﬂpaﬁﬁw 580 afksh Bkt Ar BaP §§é$fi?otﬂ mﬁﬂ@n@% AProdhd
inlets and the_  nouthpiece, movenent of the vane to

meuibpigea 42 cthegigid mssﬁﬂqeﬁectm% of g digghragm also4oclpdes a small

vaBH o CABI it bl cOMGRL bR YR Yein RAED 538 0pdeb R = vane
Ssolmmalg;cmwegtutheﬁnﬁrtmsgnet not shown.) [0058] As
shown in FIG 1, the end of the housing 402 havi ng a

pi v 0 a recess adapted tq, recej v cam 520
i nt Z@Pgﬁ wi ips reskipotipeR divides taschamber 390 bgtween

the BF IS 300 apd pasps oiay 8P éﬁ%ﬁ‘i?%?%‘ﬂ?ﬁé@“‘%eﬁ@#h e may
m@vfe frdro itsoest pngtldmﬁy m@ansamﬁ sqbﬂesmaaf drop between tlal aigirfleto amd the

i ipie o RGB! Qi VARE i hesheppted gieion g Halgt Sl ()
54hh§sdfﬁai%ht1§ hi%%‘&td @eh%&%ivb%ﬁ 65.CaHe VahO¥50 mta? b bfased

upper nost " position en the dust cap 510 is
clesed by edighbspring figzure, paenlght@n a mageetowtshowd) | e is such
that the canfollower is free to nove downwards by an

Coodipsdiy | A8 sflln bPmiP, B ARt Birufbletls 463 GaPBE <Hivot s00

ha¢ b @&R6s adal ?&dctél fécelvie@Vsain SR intdgA Witk d\dust B Hmﬂferatmg on the
sl eeve 421 in its uppernost position such that

pivgic (The sepesplinther inplydescaipaseagaesommuynicating mﬂagmmhopaas@ge

i R ASARE 15 o D05 A b 2 G o

th@lmmter é&ge ofshe ir@ﬁﬁﬁleéi)je 4N ecisainvie c&ﬁ, stchotha( Whebthe 94& cap is in
d the s|eeve, 421 is clear of the top of the aerosol
(glﬁseggaqm;ogﬁhq inngpgleeve is forced by the camfollower to its uppermost

position.

[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]  Inits 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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unl oaded. [0061] The dust cap is opened rotating the
integral cam 520 allowing the canfollower 530 to drop
by amount DD. The inner sleeve is forced downwards
under the action of the spring 460. As the inner

sl eeve noves downwards the enclosed vol ume bet ween

ner .Sl eeve .i.s increas by. a.
sl e SO L rfve 23R FPAtcof e 1P G 8 aeBro iy o s thus
unidadedi nce the val ve port 495 is closed this creates a
| ow pressure volume or near vacuumin the space 600
[FIG 3]. The effect of the pressure differentia
bet U811t heThe: duai §au1smpmderomgmnsﬁﬂ%§swé20caﬂomg the

a.\gx c‘ﬁf'o rr%fhig% a&#@lﬁiﬁbﬁe T%er}ie%@%% fofdMSio Wards under

€ Spring I'nher s

thmmﬁ off thdspaing asot A iy infitrssléeve niwes doknwards e emrbsed
beglns’co ression of the aerosol ,valve (not shown

vo}twelzq iaphpapie fhandgpnenieeve irdpcrepssd\py emepr eqmvalent
anft um F DB el Vb of Stlafto'1SD. ?H:p.? ltﬂ@eﬁv@ﬁ%%f%ﬁ&%& ‘ﬂﬁ? Qreates a
conbreSS|ve rce 1h the spri and resi st

low (pressure voiuaad achdayvadnannne]ssspaee 600 [RIGeﬁ} | Bike effedt of the

conpressi on .of the aero Ive eone of the
prefevedaivrental datvgeg thy OcSﬁ%tfo S0DRd AEaobenls Bressurs s
t
Sugg{hgnpﬁ %ggﬁ%r?%g%%%? t\‘el’a}!’éti& 0063 uﬁ% 8l %gedrl ¢ inner sleeve

moves dbwewafdsotecmibants th2 Berbsol 88n RE ahd héging compredsion of the aerosol
ctuat Fe spring 460 should accordingly provide a
a&éﬁ? OF®)-ce, preferably 10%to 50% greater. [0064]
It may al so be possible to arrange for the bal ance of

for qeee3]o t BeknvRtEHBvaRERICE thdiBnér e /iR BYRidH@Smtil there is
ont acted the aerosol can, such that the spring force

a baéancg af fareeschebyeantibe eampressivegfores:indherpsing 46Q 26d resistiag forces

orte iy DRt EHAT o sl RiR o R pellgl R ThE

gebBgirh B tealeda is arfiFed buchith&ahidhaladbd deshaytdiede theaerosol
created across the vane 550 which is pivoted towards

vabyigchag hgen suffieiepfleepsupressgd 1 aqtegte ital causes the vane to
m)ve fromthe rest position to the actuated position

2o J0081).., " Al eal NG, 060 J153 A0 St iosfre o
actuate. amempnag 4p0 shduld accardinglg prévidsa freetet forte, qmﬂaﬂablw] 0% to

i)ﬂ ets 420 to the patient. 12 [0066] The novenent of
SOPmE&¥isRe 550 causes the val ve seal (flap) 540 to be

[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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noved out of a sealing position with the valve port
495. Opening the valve port allows air into the gap
600. bet ween t he di aphragm and i nner sl eeve such that
the encl osed space reaches atnospheric pressure. This
causes an inbal ance of forces acting on the sl eeve

421 25, | d
o SO0 Rl ARt B CHESTrRles GRTAFLIEH PR 149 ove
mdved otebeAsRlifg p @mﬁ@ﬂﬁﬁh% mﬁequ 49% @ﬁaﬁ&ﬁg\ﬂm tvalvepett allows

t he dlspen3|ng nozzl e 55 and into the nouthpi ece at

airtinio the,gap G%Qilaetwgen the dpi@htasm angrinperstesve puch it the epcdosed
o355 R i e, o B e RN SO e

sleB?¢ 4ENdnd doneaikb+Dt5. ThB sfede arfil conlineratsthud farbad ddvanedds by
position. This rotates the cam 520 and_cauyses the

thespring 460 wesultingp theyrelrasq of %@easu{ﬁmgo msflicamgnt thrqugh the

e L T
Thiuk ﬂzai:a&aﬁﬂmlmtemﬂmthm&netemddeseeoﬂm@mér&ce 422. This
forces air out of the encl osed space 600 whi ch escapes

o UL 08 T Wi U5 s

retifrB0%d s PloBsiesbskifor. t’ﬁuﬁo@%ﬁﬂh@ Qﬁhts‘z? Bnd Em&’é@ﬁﬁ%ﬁlfollower

[1ttle resistance to alr W out o t he encl osed
538 pa be forddiairmeards oThis emtuirsadts ewetheannezsleeve 421 miowingdtupwards

togm'st' Ot[ﬂ underdtwma tﬁé‘ggggdof}ieﬁm?% ero*\%ﬁl? val v 13

sldéﬁ@%%ﬁi'fﬁ& £201"BHi€ Foréda duﬂiu@ of R enl%b’éi $pac 66D WFH%E escapes
aer osol canister 25 may be | oaded %@ row di ng

throbgl the vahieamtedds lsfhnsvha vialverseal{(fap) HY. fince the rvaléﬁ aeab(Bap)

is §enfil Biastd® ils losed BERu B rprdints M SRR o BEARR But of

théd &fefisb@Ehacd N Thba&BkdlGad W &8 retiififtd therdsepdsiticitunder the
| ocating the inner sleeve over the top end of the

acimpikitsawipgeresol valys@priRdie devi ce 400 is ready for use.
The device 400 could alternatively be manufactured as
as un y- %FBE
ﬁ%@i pr%%?rd%qggfge%gﬁ ed glﬁ‘?‘m % g Eéelﬂgtgregg %1?0 the
hounhgnez THhaesosol sanister 2embyg be loaded by pravidiflg acayrsdthreaded

sl DaTENE 402 R SRERPIGPEK! helits T 1a )i0g it phfa8 possing
40b P]JEg Bicknl Qﬁnrscrgﬁrg&tgtge gol%giﬂktﬁ%f’fé’ it We?eggﬁ%ﬂg 462 can

e nout hpl ece 'ow t
thmhrrtdp]pcentﬁucﬂyﬁe nmat feevpatvertht tdsp)eltﬂ efzhé eamstera?.ﬂ cangand

the i AN Rl dor (so e drave M bRty o Bhprured as

aﬁglgd%ttermned air flowrate, e.g., 10 to 30 litres
per mnute. In 13

[0069] The device may be provided 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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one enbodi nent the vane 550 will be biased by a spring
such that the predetermned mnimmair flowis
necessary for it to nove to its actuated position and -
enabl e the valve seal to open. [0071] The main body
of a di spensing devjce as described in the above

nbﬁ?dé ';tggfvﬁehﬁ A a |c Sarcahspﬂﬁgfsﬁé p@r/tgg fedetemuned

mlﬁﬁﬁﬁﬁlhlr Flowie needspp Fordt wrmoe: tolits anﬁmtethmmﬁen abé enable the
manufactured from netal or another suitable material.
valypeeebfo PPfa exenpl ary form the canister state
i ndi cator assenbly 700 includes the elenents shown in

beI 00 #L:— s Whﬁihb%ﬁﬁﬁfgﬁﬁ b %Zd?év%e, 40&sbibdiEnans Avfe

I nhal er the form shown in
emEbdﬁenﬂeﬂthlhe:hmﬂmMS lpe&famblyanamﬁsctmwd fiionba plsthasushtast o

t hose, of skj in the be readily adapted t
polspireyhazeial o BPied bpBeasme, it Brehouever be BrB it from
me@ﬁ@k&ﬁﬁher%ﬁgﬁem;ﬁmt or 700 includes the follow ng

serially connected bl ocks: switch 702, counter 704,

first menory 706A, second nenory 706B,  decoder 708

dr i V@072Y 10, Indi exetplery form, shaicapister staje Ingisator assempily Y00

the il ustr n l.
inchon S g K 5 TRE BB € ERRGCTO0E doscripes
beROMRE 85t Wh hatdialey of fhé fod shdvwni FI@Sd-4 desttikad kelow, but as
battery 714 is a_unitary elenent, but_in various

will be wgpasentita ghase o gl i the axa canebg readily adapteddroithes anlipir ormos.

than one battery, each powering one or nore distinct

| 5784, :
R L o s
folloveing seidily cohneotediblodse switcn¥02% caynpien ekt ficsh nremm'j{ f7 D&A
i nt.egrat

sexY agrneor3) 10 ottt "Ry 10, By 2\ ety (B er supply)
711‘45%{ i lg&%’ratea RYh&R, elbhadts 764, 708 RONGEH, eIOBWf(?iIﬁt'!Mea.re

nmot | on between the aerosol can (or cani ster)
allwonmdoted to and powdd Wdiaﬁg@rrﬂé#auﬁsnﬂummdanﬂ?l& 5,d1a11lery 714 isa

bet en t el ectrodes di.n ey,
u’f@hﬁf{%%}“ﬁﬁr 6 BRRSa Rt il eyl fAftise more
theﬁﬁ' o%elua&efye eadhl'iﬁweﬁﬁg Bhe of ﬁo%ékﬁsﬁﬁc‘f? eﬁmewﬁbmﬁw 706A, 706B,
dose. Thé sw t be acti vat ed ’ég&;rﬂl rect axial

708t i0canddT 20 Prdfetcily, ZEments 70¢e06de 706B20%BLMerdiT1Dere in the
foc St ot spp BeieR e Rt e P BN Afibiapose

vahQusdiRaitdiein G e haed dilié doaveronhlforfisd SWiich/PR2 is a device
[0075] The counter 704 is res&gnswe to each event

thes iigyreaponsive tb relafivaumetion betwpercthe aetesolcan (eregnistashe) andhe
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[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 bel ow, the counter state signal is stored also in
an optional (as described bel ow) second nenory 706B.
The decoder 708 is responsive to the stored counter -
signal (in nmenory 706A or, optionally, 706B) to

decode the count state signal to the form of decoder
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indiERNVR DF M hnisterbelndln aPhdfed "BahdnS i M atarnihBest3RC 38 8ther

out put signal is applied to drive 710 which converts
fomreof thie disclosureudiffaring nembers pHoanisseragtaiess pigidwe oz feuremeay be

it O Syl Gmitgfthontying Hfpe MaR e Fptaetiad g fvo
bit{&s%’a%]ﬁi%?hn THRCRRH A daBuYsikhallis SppiRe 96! 8Five ! PWhichicBAerts the

he switch/counter conbination is operative in

depadop owiput signal de the appmpaiatcsuirgntandyoltage letela to daye the display

i.n: nse .t h @l A tel ;
o I B
acebrdatRe with thedptcildr b@tpadighal.| | um nate the display for
a relatively short tine (e.g., 10 seconds) after the

e T e P Bt e
. i s 1 f R , f
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Howagven s 2 ekemplatysfond: of ald discdosusd, sheedrived icadapted 16 Onlyeiluminate

b n different |ocations in different emnmbodi nents, of
the Gisplay & aorgfﬂngglywhma Baedegnd e e thegecymenaentyp
iR e KBl oS Ay B fbylch (ol GRAY ERALT W,
meshanioal cectinar (elgy Jopaning ef pover 818), ouidepnessionwifian [intgrogate”

[ o0 the canister 25. To accommpdate el ectri cal

ffixed, t
swgtg ﬁ'éogtsp%‘?@'between el ement of assenbly 700 on the
cani ster 25 and on the housi ng 402, spring-I|oaded

el eqogres TREvarolt enfents¥iRbRisRE kit iB8idatoP 760 iR Be on

fromthe i nner wall of housi 2% 402, and cont act

differenttlpentions irv@’.’g'f,erensamb@dimnetsb gmdimjasum<e ngcas:cgafrliaeramments
720
of S BIEAs SE I E A RRE MR EL Eberf i g v

bodpMRG; (prefdrably, MnYioPa¢dessatlyd o ondpikdedtruetivte Mhadh i Bffixed to the

canister 25. To accommodate 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
"may be used in accordance with the disclosure. 15
[0079] In FIG 6, display 712 is disposed on housing
402 and the remaining elenents of assenbly 700 are

el B PPl R5Pfe BB a 3 romaiing
elefRARIOY ad3RB1Y 7002k 26H8H: to W dinfshir 25, feab tetizalel A of e
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sintéenly acinpdeéisplag five. "gheaey oI ILEIY'e ) i used doratinhiplaicapisters.
the inhaler systemof FIG 6. In FIG 7, the nenory
tery 714 are affixed (via bod

706 b ., 720). to
can?@%@f 23515%8 shws ap aligmat vednalenfysed ¥ cgé?g e the

; ) L6 ) . £ i
cm\?\)ﬁt eﬁ%@e}:vg:?g' st ertalgg °gi ace Wt g&nmﬁousﬁgyﬁ%g,dfﬁg%' 16.7,
theonemorn 708Bandbaitenyr Hefene afffix¢d (via Hedy E2B o cat)istas2) mnd the .

SRS B 5 B A Toubl 2B bmuyon

wilffah R plaewitih KHAng 400, B8 cailfler TIAE iforirntEP (" ¥

6B to maintain that signal, even if an _ _
de@emeniedrasis thessysteanefiEE. 6y and the siglernf thchunter is stoxed in

enbodj nt .t he counter..704.in des,a prpcessar ../2
mefr dpeRE bt s enblet, The Peied TAARENIR e ERRRkr 2
powBisGhd RembRE7 G to 1RAIRERS SR signad Joved PRAISORSH diflister 25 is

re-insertion of canister 25 rnto housing 402, | oads

rerg@yed tfom housing 402. Intis cobadimsangthelcognter ¢ ingludesra pypessor

6 T I ' he._.] e
72 BB O ERES 0 RSB0 By bl Chrocescr
724,npof BEBRIng refinstetd L oBdnistdr S isth ®oBsiny 402 doaddttionhitet $04 With
turn transferred to nenory 706B on canister 25, so
therqeynt signal slaredandespey 796Bt he cani ster accurately
represents the nunber of doses di spensed (or remaining

1) 6] 5! OFnebtel haRUARS d FinafP G RGN LPAERE dhuses

i nt ol or-cod cani ster st I on,
comtterci4its indrerdent dtodbctamdntcits sared vieS@hick iGn tBrostrameferred to

anot enbodi ne in which the body 720 iis in the
ey OFE 50 PP RS At MR b Riog O the PR Rer A aieby
repfcienBeheVRERber 68 dBQ% Hidpefifed (SNEnBfidSs in) canister 25. That number is
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 sposition of conponents is the sanme as for the
enbodi mrent of FIG 7, but other configurations, such
as that shown in FIG 6 nmay be used. The sl eeve
structure of body 720 provides a relatively Iarge 16
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Is used, which is cdnister-nounted. Wen the canister
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elel gfsffo%f V%W@pwq ANn@renakd &??hgce oBﬁ)l&fe” §itte bE bhe

ext én I nner sur housi ng 402,
howsing #@2. CHine lstt@ﬁznﬁn ttmse figares andlyded armaigechpmtmaon 728 which is

di s enS| n or. actuati on event Suc i nt.e erin
isg e iRl Fokee ph BPera PO B orlett i rufiingofrom the
inref sﬁr‘f’é‘c@%@‘ﬁﬂﬁmﬁé’%ﬂ %‘.Q Hﬁ'ﬂﬁﬂfsﬁer 25¥ovek BRhil biing £Bbsk dléﬂ&:nsmg

conductive strips 732, 734 are shown on bo y 720, and
or ecthaticn sient| Snchcnmtnn”mng en@ger(lém pravidestthe sighdlyo cansp ichwifer

70&)?%?&1' con rgwi b St %&&Qﬂ% % e Egtg%s sF+3§S734
ard gmmm 7200 4 dﬂwa Eﬁg&tdoﬁﬁémﬁim(ﬂﬁte@&um céuplirdito a

FI G here i s anple space for many such

combwn@e, sﬂﬂpm badg(739] armhoval I GHh 8 vapd éﬁb daiyrpambsr gf such

coff P B 2 ey PR . o,

theré15 diisle kprcadel thi®Nsuch @bmidctigignat i vel y, nul ti digit
di spl ays (such as nultidigit liquid crystal di spl ays
(LCDs) or LED s), which _indicate, s|

¢ opH0088h: at TWRiledhs @bvé'e cpdimets dbdedosm LBRidet thedisplays
(AR defVerd], AR il PN bjsclthredhdifiolude in addition,
or ¥iterhitiveln I@ﬂﬂ&lg(tﬁiwpﬂn}@{smhfab aniidigit Biqoidt Jrystal diispddyis (ECDs) or

f, the qccyrrenge of an actuat 008 While th
LER o), @i aicate analbapisntaiva of Z‘,f!ed@’é'htfé@ o8 ispased (or

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

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.
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di spl ays that are responsive to an event other than
di spensi ng of a dose, such as opening of a cover,

.ot her enbodi nents may provide sinmilar displays in.
response to detection of a dose dispensing event. 17
[0087] FIGS. 11-15 show alternative inhaler
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NP T A
be%ﬁ%rﬁﬂecﬁéifouitﬂao‘@ﬁi (PeIB) H0Gre Atachetliotthe catssledvedod plny

820, a conponent- bearing printed circuit_ board
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plagfi BRI £ 14 3oy $25, SLia SRR tpley ¢1.CBA 42015 Cor-
bektiiSiriled ElHREsh RO DB sargvhntagty 836, Wielvontacts 826 are used
m cropr ocessor, ich_reads the_inf o%%%évhon st or,ed ﬁyisin

to eonmestio the errgtie-menmsed RCBH 0 @pd dR chip ghipecanister

res Si%e [ ' [
e GERAROEE 198 Uk SRR o ok RARELER Eiropromso,
whifiZreadthie i forrpticacssisd in tke 3D chip$08sthaoughthe eontadie’26, and is

number of doses that have beep taken in.response to, .
respRBS Vel haiBIOTRHON, 46 FRRERER EILISCERANS FRUTH S0B. bered with

. odi _ .
o g e B Mo O sty o
ha@mhédﬁazlsdndﬂv&pbgse todhe Sin¥rapd “{)ff? 8¢thatidns of OB Sﬂ@blségﬁ- this
820. indicates the recognition, o cani.st er
embRdina<IfiFTg 11D MEMPTY A 3&6&&@168?6 O e S @gf’fag a
en‘.g}?giﬂéér?éé){rﬁg%& 'oi(féﬁfth@‘éteb@é‘&yr camster) ront housi ng

rear housing 814 are preferably wel ded
together by ultrasonic energy. The indicator unit 804

i s [iPe8%r abThe L62hdisplay 820 indicates thaespejtignof the gawerpr 25 by

The 1D chi 8 | nfigured.w.th i . .
theiaReRgdnr aE SI a2 b o deiyeryctions, The
frdo Bo®iR®] Band the Félr Bbudifes T &6 lpasferably Wellyd wigethet byeultrasonic
energy. The indicator unit 804 is preferably snap-fitted to the housing 402.

[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
“ervor” 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
used with that canister; otherw se, the counter wll
show "enpty" or “"error" information on the LCD, so
that the user can know that he put the vvrong cani ster
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[ 009 | GS. 20-23, ‘show several swtch mechani sSNs,
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mmﬁesm@sa‘é%smtyh awssmyly- &hq%tca\mlwsﬁa ERplagts 85P4 and
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8520 anwhorn inEAG. 209, is movptsd hoysipg gt ﬁBQ%??Fg“%‘%ef e two
coBiRtd 850A AHAABI0B! RFhENhe canister 25 with the sleeve 802 is pressed 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.

19



contacts 850A and 850B. Wien the canister 25 with the
sl eeve 802 is pressed down, the two contacts 850A and
850B are electrically connected by the bridge 852.
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coppledl telths indicatpruit B%Iattyplmddmdha Veck § T chs BECanisignL e thoves

e 4o M o o S bR na P e er 2o

cofiabtsB7an8 8§24 aaded Add m%d'. s@fo&h@b emmh ofekeRhekd
to the indicator unit 80 are aced on the track

beBWn the twgeontagis §??emd28574n’6x¢égsmte¢ppedwavm\me tWcheontants872 and

BB TR SRRI b Rt G0 RED PR Rl e
chhﬁge inhegiganderbetwesmithe Bfo édifacty ST KkandBTUVELIhe chgn oVl resistance
contacts 872 and_874, the resistance between the two

cqueiRt ioct Bredstormaingd value, carripoading te thaRpant of revelniithewagister at

M toe il lpBhch REMUEE, B bt p R ARt A

iné@Zghent (or tecrenbit) gre wiit, imticaingnis theputizheitastiaken one dose.
predet erm ned val ue, correspondl ng to the p0| nt of

i o Jnedll 1 Bio 2 St avb anabinr e pmp iry Mo Bibiskyis n inductive
switdh! Tﬂ@éwﬁ‘b]ﬁ anlddé@ E@Hﬁﬁém(éﬁelég {(fSPﬁQo et Q'n‘ittunted :in one

i ndicating that the patient ha en one dos
of thedndizatos oitS$04 ayéthemshevc #02 aqul adgtestor 882) whithi smownted

e PG ot e L A B A e
withghie G P geﬂéfﬂtéd Wt‘he Feferhiof 38 NTHE BAMAIVRGZId ﬁ‘.%a.?actenzed bya
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rangedpssshematieally mmataqhw theecinslnindTIGe2d  AS thesrariistes 25 moves up
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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
confignration described above.
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with the field generated by the generator 880. The

i nductive field is characterized by a range, as
schematically indicated by the circle in FIG 23. As
the canister 25 noves up and down, the detector 882
noves into and out of the range of the inductive
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 wll
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[0099] in other embodiments different multi-segment displays may be used to
indicate the canister state with more granularity.

[00100] The housing of the dispenser requires washing to avoid clogging of
the stem block. To remind the patient to wash the dispenser, 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
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(or "half-filled") nmedicanent icon (segnent 3) when
segnments 3 and 4 are "on", indicative a "caution"
state where the canister contains fewer than X1 doses
of nedicanent, but nore than X2 doses of nedi canent,
where X2 Is a second predeterm ned nunber, which Is
smal l er than X1. The display provides an outlined

cani ster icon (segnent 4) with no content (or "enpty")
medi canment [ con when only segnent 4 is "on",

I nd .

cont S/ BFiEHs iy 18 b0 ARl i e B Liftecape
ot hEMNbrRAtiARte washithe disrenter 62N &9 usedgnent di spl ays nay
be used to indicate the canister state with nore

gr anul aigaang1] i Greledibloditriant, ihe dispergecrirttion dciddespatieshanism

r eq@la[u%%am br}QFib°16§‘¥o°éc9va‘fé ﬂgggﬁ% How tﬂ&&né&fﬁb@' ock.

em n
f uripfgpation f%? [R!@@e'&smééweuaﬂer eagh dpse iﬁ tﬁ'ﬁﬁﬂc'&tﬂaﬂ fogrg, the
segnent 1 in FIGS. 24A and 24B, which will turn on
after a predeterm ned nunber of doses have been taken.
O her forns of -21 display icon configurations may be
used to indicate the state of the canister and to
remnd the patient to wash the di spenser can be used.
[00101] In one enbodi nent, the dispenser further

i ncl udes a nechanism (status button 900 in FIG 16)
to activate the LCD to show the canister state
information for a relatively short tinme after each
dose is taken. In that form the 21(a) dispenser
further includes a status button, which controls the
LCD. In another enbodinment, the patient can check the
status of the canister any tine by pressing the
status button to switch on the LCD. In a exenplary
formof the disclosure, after a short time, the LCD
automatically turns off to conserve battery enerqgy.
[00102] The devices of the present disclosure are
intended for use with any mammal that nay experience
the benefits of the disclosure. Forenpst anbng such
manmal s are humans, although the disclosure is not
intended to be so limted, and is applicable to
veterinary uses. Thus, in accordance with the

di scl osure, "mammal s" or “mammual in need" include
humans as wel |l as non-human mammal s, particularly
donesticated animals including, without Iimtation,
cats, dogs, and horses.
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[00103] The devices may be used for any drug

formul ation which may be advantageously adm nistered
.to the lung or nasal passages in an nmanmal, to cure or

alleviate any illness or its synptons. A mnde vari ety

of medi canents, bioactive active substances and
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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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thereof. [00104] The disclosure may be enbodied in

ot her specific forns wthout departing fromthe
spirit or essential characteristics thereof. The
present enbodi nents are therefore to be considered in
all respects illustrative and not restrictive, the

. scope qf. the disclosure being indicated e
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nmedi cament contai ner containing a nedicanment di sposed
therpofsai d medi canent contai ning reservoir, said

medi canent being in the formof a plurality of doses;
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transl ates relative, to said housing in,a first.
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of; ﬂﬂﬁ%%i‘h%%fP ipteAted e PAERARP: gai g | dentity
of said container is associated with said housing a
first identifier is sent but If said identity of said
container is not associated with said housing a
second ldentifier Is sent; a detector attached to
sai d housing and adapted to detect said presented
information fromsaid Identification neans when said
container is disposed in said central void region of
sai d housi ng, wherein when said Identification neans
sends said first Identifier said detector generates a
valid signal in response and when said identification
nmeans sends said second ldentifier said detector sends
an invalid
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signal; and a container state Indicator assenbly
attached to said housing and said container, said
contai ner state indicator Including a detection means
adapted for detecting a nedi canent dispensing notion
of said nedi canent container relative to said

housi ng, said container state indicator assenbly
further Including a signalling neans adapted for
generating a signal indicative of a state of said
medi canment container. -24 2. The assenbly according
t o whatigridimedMgderein said states of said nedi canment
container include a first state and a second state. 3.

The assenbly,accordin erein said first
state |§ i Nal'e gﬁ@@t%a'grﬁsaeﬂ@ﬁ@gﬁg?ﬂ' cont ai ni ng

reservoir containing at least a first predeterm ned
nunber of doskeysingdefiniiga dentrat void tegion dispdsag alangafantral axis;
state such that said nedicanment containing reservoir

I ncludes a %é&éﬁ\%%o\‘-taﬁﬂpmtng% :r@é?ﬁé?ﬁwed»é&ﬁe:ﬁcorﬁa@nﬁﬁﬂ“d
state |nd| ca of sai i cament. cont ai ni g
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salbdmgmnmformr)fasﬁ!artalayoﬂd@dosc:ator i ncl udes a graphic
di spl ay device having an outer field with an Inner
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acsaid bhiusigg b dirst identifrerds senh butéfisaid identity of saiircoftaipbds hats a
associated with said housing a sacond identifler is sent;

a detector attached to said housing and adapted to detect said
presented information from said identification means when said container Is disposed
in said central void region of said housing, wherein when said identification means
sends sald first identifier said detector generates a valid signal in response and when
said identification means sends sald second identifler said detector sends an invalid
signal; and

a container state indicator assembly attached to said housing and said
contziner, said container state indicator including a detection means adapted for
detecting a medicament dispensing motion of said medicament container relative to
said housing, said container state indicator assembly further including a signalling
means adapted for generating a signal indicative of a state of said medicament
container,
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triangul ar shape. 8. The assenbly according to claim
1, wherein said nedicanent container is characterized
by one of at least three states. 9. The assenbly
according to claim8, wherein said three states
Include a first state, a second state and a third
state, wherein said first state is indicative of said
medi cament containing reservoir containing at |east a
first predeterm ned nunber of doses and said first
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sali glich thatdaidrh&diirertSonaming w&&blr mf:luddim shaneai satisfactory

sai d second predeterm ned nunber of
dos%ts'c’%lh&{flag%ﬁe assembly according to claim9, wherein

said container state indicator includes a graphic
di spl ay 4devi the assambhtaceerding taglaimSewierele saideantpingr stalener
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IS turngd orThe ddsemblyacemdingiolciainiécirerkimgaid cute ield rasld,

wh uter field is container-shaped. 12. The
%‘%opyl rgégg%e?dl ng to claim10, wherein said outer

f| eld has a rectangul ar shape.
7. The assembly according to claim 4, wherein said outer field has a

triangular shape.

8. The assembly according to claim 1, wherein sald medicament
container is characterized by one of at least three states.

9. The assembly according to claim 8, wherein said three states include
a first state, a second state and a third state, wherein sald first state is indicative of
said medicament containing reservoir containing at least a first predetermined
number of doses and said first state being a safe state such that said medicament
containing reservoir includes a satisfactory amount of doses, said second state is
indicative of said reservoir containing fewer than said first predetermined number of
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13. The assenbly according to claim 10, wherein said
outer field has a triangular shape. 14. The assenbly
according to claim1, wherein said container is an
aerosol container. 15. The assenbly according to claim
14, wherein said nedicanent is selected froma group
consi sting of ace-inhibitors, acne drugs, alkal oids,
am no acid preparations, anabolic preparations,

anal gesi cs, anesthetics, antacids, antianginal drugs,
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aerosol container.

16.  The assembly according to claim 14, wherein sald medicament is
selected from a group consisting of ace-inhibitors, acne drugs, alkaloids, amino acid
preparations, anabolic preparations, analgesics, anesthetics, antacids, antianginal
drugs, anti-anxiety agents, anti-arrhythmias, anti-asthmatics, antibiotics, anti-
cholesterolemics, anti-coagulants, anti-convulsants, anti-depressants, anti-diabetic
agents, anti-diarrhea preparations, antidotes, anti-emetics, anti-histamines, anti-
hypertensive drugs, anti-inflammatory agents, antiHipid agents, anti-manics, anti-
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tranquilizers, trenor preparations, urinary tract
agents, vasoconstrictors, vasodilators, and

conmbi nations thereof. 16. The assenbly according to
claim1l1l, wherein said identification neans includes
an RFID device. 17. The assenbly according to claim
1, wherein said detector is coupled to said
identification nmeans by a spring-| oaded contact
assembly, said spring-loaded contact assenbly
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17.  The assembly according to claim 1, wherein said detector is coupled
to said identification means by a spring-loaded contact assembly, sald spring-loaded
contact assembly including fixed contacts attached to one of said housing and said
medicament container, and including spring-toaded contacts attached to the other of
said housing and said medicament container.

18.  The assembly according fo claim 1, wherein said container state
indicator is coupled to said medicament container by a spring-loaded contact
assembly, said spring-loaded contact assembly Including fixed contacts attached fo
one of said housing and said medicament container, and including spring-loaded
contacts attached to the other of said housing and said medicament container.
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and then turns off said display after a relatively
short period of tinme. 25. The assenbly according to
clai m 20, wherein said display includes a graphic

di splay and a nuneric display. 26. The assenbly
according to claim1, further conprising a sleeve
attached to sai d nedi canent container, wherein said
identification nmeans is attached to said sleeve. 27.
The assenbly according to claim 26, wherein said
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opelight énditihy die@LED] §dlicko sai d nedi canent cont ai ner
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26.  The assembly according to claim 1, further comprising a sleeve

attached to said medicament container, wherein said identification means Is attached
{o said sleeve.

27.  The assembly according to claim 26, whersin said sleevs Is located
proximate said dispensing port.

28.  The assembly according to claim 26, wherein said sleeve is located at
or near an intermediate portion of said container.

28.  The assembly according to claim 26, wherein said slesve includes at
least one longitudinal rib and said housing defines at least one groove for receiving
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Includes an inductive field generator attached to one
of said nedi canent container and said housing, and an
i nductive detector attached to the other of said

medi canment contai ner and sai d housing, wherein said

i nductive detector senses a novenent of said

i nductive generator relative to said Inductive
detector, and in turn activates said counter to count

one unit. -29
said at least one longitudinal rib to maintain a desired alignment of said medicament

container in said housing.

30.  The assembly according to claim 1, whersin said container state
indicator includes a memory device for saving the state of said medicament container.

31.  The assembly according to claim 1, wherein said container state
indicator assembly includes a switch assembly operatively connected to sald
medicament container and said housing, and a counter for counting the number of
doses dispensed from said medicament container, wherein sald medicament
dispensing motion activates said switch assembly, which in turn activates sald
counter to count one unit.

32.  The assembly according to claim 31, wherein said switch assembly
includes & substantially U-shaped electrically conductive track attached to one of said
medicament container and said housing, and two contacts attached to the other of
said medicament container and said housing and electrically connected to said track,
wherein a dispensing movement of said medicament container relative to said
housing causes the length of said track between said two contacts to changs, that in
turn activates said counter to count one unit,

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