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Counter for use with a nedi canent di spenser Technica
field 5 The present invention relates to a counter for
use in a nedicament dispenser for dispensing
i ndi vi dual doses of nedicanment. Background to the
invention 10 The use of inhalation devices in the
adm ni stration of nedicanents, for exanple in
bronchodi | ation therapy is well known. Such devices
generally conprise a body or housing within which a
medi canment carrier is |ocated. Known inhal ation
devices include those in which the nedicanent carrier
is a blist@Gsumster far usenwith aimgdisamentdispeRsef di screte
doses of powdered nedi cament. Such devices usually
contain a nechani smof accessing these doses, usually
conprising either piercing neans or nmeans to peel a
T lid s@a&t away from a base sheet. The powdered
echpigal: nt can then be accessed and inhaled. O her
known devi ces include those in which the nedicanment

is delivered in aerosol for i ncl udin h
The peesent ipveptian 'E'thsntﬁa? é:pu?tﬁg}f ryse fr\lgrrae% e:\?/rp%@ljsélsgé}\%\gp for
dispbhéitg AaRRRRl dbsdsdfeniedieameartts are al so known. It is
advant ageous to provide the patient with a dose

counter for counting the nunber of doses of

Bacﬁﬁfﬂtﬁﬂ!ﬁ%edhmﬁﬁﬁd or still remaining. For
exibility, the dose counter should also be suitable

for use with various types of nedi canment di spenser

The'd?s@'d#dhﬁlﬂat%'?\ 4EASR iAlthé ahfnibtedtion apﬂwbmgemedforaaxanmle in
aerosol form sirable th

bronshgbliabon (lasrape 15-6RN KW Sush dsices dengray shiRRp 3 Body or

houé’lﬁ% NithROWARAEN nedicanitin® chfied is Rchitedl. paknewh lﬁlﬁﬁlatton devices
I nhal ation, and in particular that o po tunlttles

inclic Bese rowhiod tamaredicamenh EaTieg %A Giieh SHIPGRIATfg; & humber
of c{)égr&tﬁeﬁo%t%fgﬁtaﬁﬂwﬁie?mtméd?&rﬁ&%m dieh ab@esd sublgl lebetain a
mechamsm o accessing these doses, usually comprising either piercing means or
means to peel a lid sheet away from a base sheet. The powdered medicament can
then be accessed and inhaled. Other known devices include those in which the
medicament is delivered in aerosol form, including the well known metered dose

inhaler (MD}) delivery devices. Liquid-based inhaler devices are also known.

It is advantageous to provide the patient with a dose counter for counting the number
of doses of medicamént dispensed or still remaining. For flexibility, the dose counter
should also be suitable for use with various types of medicament dispenser including
those suitable for dispensing medicament in powder or aerosol form. It is also
desirable that any counter be configured to register a count only when medicament
is provided to the patient for inhalation, and in particular that opportunities for false
counts and/or tampering are minimised. It is further desirable that the count be

clearly visible by the patient.
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The Applicants have now devi sed a dose counter that
nmeets sonme or all of the above criteria. In
enbodi ments, the dose counter may be provided to the
medi canment di spenser as a separable unit, which
enabl es ready re-use and recycling thereof. The
|atter benefit is particularly inportant where the
counter 5 conprises conponents, which are readily
re-usabl e and potentially expensive to re-
manufacture. United States Patent No. 5,988, 496
descri bes a dose counter conprising a first count
The Wpptitards thase cowd devised awtese counten ffed meets ssomes onlall af the

a caomon axis.of. iq rqtation. [ u e
above, &iffiige 3 &ﬂt\?g"i’%ﬁﬁugﬁ‘i agee; é:gpr'gt\?gbﬁg‘ég’bélgmg;é’r‘{wésr (lleostthe
medmm'ehtd afispensemiaiscl sépataisle onit, whiohpenables wiegtly t feeuse and

£Cco cqQu el ,and..a. dri Sit] [ [ '
recy S0 feratiod N BRot HRPEEC it By iinftBns, Whetil 48 ddugtr
compridestompetits, whizhcaremeadilyxesusabler aridapotentiallyrexpensiveeto re-

é‘on ue is forced into position by action of a cam 15
mangagil

ty of the invention According to one aspect of
the invention there is provided a dose counter for use

Wth a i C n i,.spenser .. said dose counter ..
unitge, s PalesoNG: bisPErBomcibiea J85% SaitHF cBpsigp o firs
oou:ﬁhhmael | _&nﬁi§e§bn@>¢b6nt0®hée?taﬁa:nged tea&bgété iabetit @ @emmon axis of

whe including a,set .0 i mar rpve teet [ r.ange
rotatioh i i) chuasanse! Fetuaas AP Briaufithe s i DieisepRES rest
posifich! it wHi@eh daee ot Taidpefdté SithathieSsetiond adoaht @heel2indaa drive
second count wheel ar r.t?‘n'ged to rotate about the fj
S

.3 QU St
posiliop. 4n MG, oreperates wiMDe iFond GoRRt WheS) to; et iaroate
aboft e BEMARMAEREHrotltioM ETHREEfiVe Bhae deiresthintopdsition by action

thereon; and a kick wheel arranged to rotate about a

ofagPond axis of rotation offset fromthe first axis of
rotation, said kick wheel including a set of kick
teeth arranged annularly 30 thereon and in nmeshed

Summaaryiofdhe ipyentionh t he set of secondary drive teeth of
the 2

According to one aspect of the invention there is provided a dose counter for use

with a medicament dispenser, said dose counter comprising

a first count wheel arranged to rotate about a first axis of rotation, said first count
wheel including a set of primary drive teeth arranged annularly thereon for drivable
rotation of the first count wheel about said first axis of rotation;

a second count wheel arranged to rotate about the first axis of rotation, said second
count wheel including a set of secondary drive teeth arranged annularly thereon; and

a kick wheel arranged to rotate about a second axis of rotation offset from the first
axis of rotation, said kick wheel including a set of kick teeth arranged annularly
thereon and in meshed relationship with the set of secondary drive teeth of the
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second count wheel such that rotary notion of the kick
wheel results in rotary notion of the second count
wheel , wherein said first count wheel further includes
a fixed index tooth arranged for 5 intermttent
meshing wth the kick teeth of the kick wheel such
that rotary notion of the kick wheel results from
Fotary.notion of the first count wheel only when said
intermttent nmeshing occurs. By 'arranged annul arly’
herein it means arranged about a conmon radius (i.e

10 defining an annul ar arrangenent). Suitably, the

secof® e6urt WHief budHtiat ftary andtivmsof tige kick mtbieel resaltpiecbtary motion
i ncludes a bezel / 1lens cover for the count wheels

ofth%mpqnﬁrceughwm ch indicia are generally visible. 15
The dose counter herein corrpri ses a first count wheel
arranged to rotate out a rst axis. of rotat
whergiesaid 5t eouRl Wﬂﬁ%’e&‘“ﬁﬁﬁl INcYH0esE '“83’&é°?tﬁ é’f%}gﬁwd for

mterrﬂftteﬁt ﬁiie§ﬁm§rw1tfﬁth@ K&k telhitof thedickcwhed subﬁ ehati rotary detioa of
pri mar ¥re rive teeth ar r an?ed annul

the mkewae@lbqe,w&ss ThiQIRRYAPLPR OF {3k fIER) LOURt W ﬁ?'y‘?ﬂah‘ ;Vvq‘e" said

.me,,qmeﬁgmgg% Rk&st herefore arranged in annul ar fashion
or about the circunference of the first count

V\,heel The primary drive teeth are arranged for

&l d | | idpeinl it trhgard afrd ribowh @etomaldnutadiuse (i.e.
By %Fénétéhaé?é@%g rtg?gtlion gI'yplacaln??/t?J the drive teeth are

defining areanmudarasianget®slip 25 with a drive wheel provided
to the nedi canent di spenser in which the counter is
| ocated, wherein the drive wheel is drivable in

Suitablys pmmggsg courter ingludesrd heusing, ﬁ@m%pr) aspegts. ingludgs a bezel /
lens ?’%t@r th cﬁ@nt‘vﬁ?é ad fﬁr Kicik fditia YREeGnerdiyanaRg. 1 0

te about Irst axis of rotatlon That is to
say, both the first and second count wheels rotate 30

The ?ggé;é()‘é@?% ﬁ@féﬁn (:#)mﬁnsé‘soggPQ)coﬁth whe@P(éﬁaeredrt@t dtdt€Abodt a

econd wheel s

first ais ahg»@ainonoTh@f iest gount WHﬁ@l s@pdor example.itake é\e fogn of a disc or
opposing directions (i.e. one clockw se and one

ann%ntl-clockv\nse) The second count wheel includes a set
of secondary drive teeth arranged annularly

The first count wheel includes a set of primary drive teeth arranged annularly,
preferably circumferentially thereon. The primary drive teeth are therefore arranged

in annular fashion at or about the circumference of the first count wheel.

The primary drive teeth are arranged for drivable rotation of the first count wheel
about the first axis of rotation. Typically, the drive teeth are in meshed relationship
with a drive wheel provided to the medicament dispenser in which the counter is

located, wherein the drive wheel is drivable in response to user action (e.g. manual).

The dose counter also includes a second count wheel arranged to rotate about the
first axis of rotation. That is to say, both the first and second count wheels rotate

about the same (i.e. common) first axis of rotation.
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5 (e.g. circunferentially) thereon. The secondary
drive teeth are therefore arranged in annul ar fashion
at or about the circunference of the second count
wheel . I n aspects, the second count wheel is arranged
concentric to the first count wheel. In one aspect,
the first count wheel takes the formof a ring and the
second count wheel 10 (e.g. disc or ring shape) is
si zed and shaped for receipt within the ring. The
di ameter of the second count wheel is therefore
typically slightly less than that of the inner

In asplédsreMerf 6t and sebend iwhgelsohaydhenapapgdd defrotatal i yhe Iseme

. t
arectpn )+ GFREa AfeiefTlE oSk Lol Bl 3REEockiss)
concentrically and at 15 the sane Ievel (i.e. they
h th . f t t
The sEREE PR VARG SBLBRE <Cist o7 SERUERY aid B AP Sithaany
(e.g. cicoaderientially) thereord Tretsad:ohtﬂayeimue teatk|ge (Hereforevatranged in
tat I
anrui 53 oF A Bk BB b e B b ) o1
rai sed relative to that of the first counter wheel.
| d
nasefi ¥ 7P oo ekl ook B tiodEnen
one af@ﬁédtttﬁé fts? eolﬁz?]trﬂeev mkf@? mdwmht off a trﬁﬁlgtdiﬂtthﬁaycddmew&fnowaeel
unction to u 0 art_o
(e.9. G55 SHENGIHADES e and PR P scepyithinthe ERg g daMeter
of theaﬁéfmtl&%buhﬁ Wh@blakethémrbt _tapuafslw@htlymbss tbén ;tl@étadsfl i the inner
se ro ) S ot.a . ef era
diameerdt Seipe IS eI oigmetar ) Saegbyitd Bk BAbed Sl SBPphpe
aX| s of rotation at spacing equivalent to |l ess than

radius of the first count wheel such that ﬂ
In °"?>§§PP%fth?cﬁ'§tqflS’r§e&8\“‘i’ geEntyhealalg Akanaed  gonceptic @ and at

the sdfhé levah@B! they sRAYG!tRE 88mb)pldre oF rotatibhyi n) the path of
rotation defined by the 30 primary drive teeth of the

first counter wheel. 4 The ki ck wheel includes a set

In anétheaspect avd ﬁsﬁéﬁcﬁ@&ﬁﬂd%ﬂﬁi whéels aftf &raH tgﬁh'dbncentrical!y and

circunferential [y thereon. The kick tee are

at differeat levelsdi. %rwumé@enhp'ampfdpmagh. on at or about the
circunference of the kick wheel. 5 The kick teeth are
in meshed relationship with the set of secondary d

Suitablpethr pigne afrotaliop i dhe seerndigruster whael inslighHy raised relative
to that BF tHYirSf cdunferinteel el dspety, e sdtonaicdlnt WREEIGS provided

with a protrusion that in use, extends over and above part of the first count wheel
and that may therefore function to shutter off part of the first count wheel.

The dose counter further includes a kick wheel arranged to rotate about a second
axis of rotation offset from the first axis of rotation. Preferably, the second axis of
rotation is spaced from the first axis of rotation at spacing equivalent to less than the
radius of the first count wheel such that the path of rotation defined by the kick teeth
of the kick wheel is enclosed by (i.e. within) the path of rotation defined by the
primary drive teeth of the first counter wheel.
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of the second count wheel. That is to say, as the kick
wheel is rotated the neshing of the kick teeth
thereof with the secondary drive teeth of the second
count wheel results in rotation of the second count
wheel . 10 The first count wheel further includes a
fixed index tooth arranged for intermttent neshing
~wi-t-h the kick teeth of the kick wheel. That is to say,
the index tooth is fixed to the first count wheel and
may be brought into neshed relationship with the kick
teeth of the kick wheel on an intermttent basis. 15
The Ritkaiwhe@Ptihellded 4 heetkof iiokhdedthr esanged fanowiaryt aprgferably

motion of the fj - -
circumnfarantially thergo trm 8? %Pﬂl ﬂr‘gﬂﬁg (ffg(rgigé%étnﬁggm ﬂ% aﬁr‘uﬂ%r fashion at
or abb&ﬁh@ creGfetencedifane ke vhegl. occurs, a contact rati o of

bet ween the i ndex tooth and the kICk teeth is
preferred al t hough ot her whole integer (2, 3,

can)
The raemre@m afedih infSshB Yelaorshigdwith B Jetjof seddndaryt tivei tetinof the
tooth is fixed at a point. at

second peunveeshBec et oy tion of S e Hbep syl i roter otion
of tm% E@céﬂ:(ddrct%ggf\ﬂﬁééltm% trc]i %ayr he thekiclawhes is mtated nge meehlng of
into me
the Kidkotastoftharaar Kb ANRREEPIATY ATye, BRdPofie Sedcts Ko hes
resulfsﬁh%ﬁétr&é( 6f Pe@ecbh®cdint @hesbunt wheel . It may be
erefore be appreciated 25 that in this case, neshing

occurs once during each conplete rotation of the first

The \ﬁ\ﬁ:‘t‘ huRRkel fhnhasmeraaés aef)idﬂlefnd@fd togih avaniged danindermittent
eels Interact with a ra

e ok ot 5ok ik BoaE T ISR oo L BB s

to thB EHr%t' &Hrlnf"WhiéeF‘QfYcP Pr{a?gﬁpldr%ugﬁ@mw fiesh&e retatimishipawith the kick
ra-rotating lose proximity to one another. The

teethr@fttbeh&lck“&eﬁ’e@hé\m'ﬁ?ﬁﬂwtwsﬁsocat ed on the body of a
medi cament di spenser within which the counter

| ocates. In one aspect, the ratchet ise
Rotasynfadios dirthekipkdvhes iresults fram iptepy Ao g O the Tirst coant wheel

only when said intermittent meshing of the index tooth with the kick teeth occurs.
When meshing occurs, a contact ratio of 1 between the index tooth and the kick

teeth is preferred, although other whole integer (2, 3, ...) contact ratios may be used.

Typically, the index tooth is fixed at a point at or about the circumference of the first
count wheel. Rotation of the first count wheel is then arranged to bring the index
tooth into meshed relationship with the kick teeth of the kick wheel at a particular
point of the rotary cycle of the first count wheel. It may be therefore be appreciated
that in this case, meshing occurs once during each complete rotation of the first

count wheel.

In aspects, either one or both counter wheels interact with a ratchet mechanism to
prevent reverse movement of the counter wheels. This is particularly advantageous
when the wheels are contra-rotating in close proximity to one another. The ratchet
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5 foll ower provided to one or both of the count
wheel s. The cam surface may al so be shaped to assi st
correct alignment of the indicia on the count wheels
to provide a dear count reading. In aspects, a
ratchet elenment is provided on either the first or
second count wheels to and interacts with a ratchet
(e.g. cam surface locating on the housing. Suitably,
the ratchet surface is provided on a |lens /beze
provi ded to the housing and suitably |ocating above
the first and second count wheels. Suitably, sone or
mechhhisgaaay be dddataxf ors theebaaty aflal medicament dispenser wilhin svhich the

lﬂgrelq have 15 flanged formto enable effective

8 toget her thereof. The dose counter herein is
in one aspect, suitable for use with a nedi canent

bl
N A i LR
follote pRyvided tbameaofcmﬂy of thel cduntetheelss The Icamssu\@cé onayt dlgo be

e counter eb ent | S$,
shapge ST REeRL Bl ot e o8 ByRY wHbal B gpye 2
clear bdrtdeading.vi ew ng wi ndow t hrough whi ch the count nay
be viewed. In one aspect, a shutter is provided to
cl ose off the viewing window at a 25 predeterm ned

In aBgddid, a RAcHet @nddntYs provided oreeaithenfthé fifst'or sbcdritecount wheels

Gl S S SO o v

ratcﬁéicéuﬁfaﬁé\@ é)r BhCEV leiRdberdl profaed 1o thddoasing tasi sutably
provi d as a se ate el enent of the dose counter
'003899 M%@ﬁ{ﬁt@ﬂ'pﬁé Wlﬁ?wﬁ‘égﬁgorned as an integral
part of the second counter wheel, as descri bed
herei nbefore. 30 6 The counter hereln is in

Suitablye seme i alhgear testh 9E some; o all (GEdhe dacthed cnag‘aém'r' have
faBileGAEE Mg RetHe? theofd. havi ng
ﬂan%qfoﬁgq%wg%@??nct F?Edl carreir‘(])fg doses carried thereby),
sai d di spenser having an internal mechanism for :
Thedﬁésgae e&gﬂgr hBRein 9% S 1 diet a§B°éi:'t Calfble ‘f’&s@§e @ath" b 6fledi¥ament

cament carrier, said mechani sm conpri si ng,
dispenser of any suitable type and may be provided as an msert thereto.

Suitably, the medicament dispenser has a body, which acts as a housing for the
dose counter thereby preventing ingress of dirt or fluid to the mechanism thereof.

The housing suitably includes a viewing window through which the count may be
viewed. In one aspect, a shutter is provided to close off the viewing window at a
predetermined point, particularly at the ‘end of life’ of the medicament product, which
typically corresponds to the point at which all doses in the normal delivery cycle have
been provided. In aspects, the shutter may be provided as a separate element of the
dose counter or medicament dispenser or be formed as an integral part of the
second counter wheel, as described hereinbefore.
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a) a receiver for receiving the nedi canent carrier; b)
a releaser for releasing a distinct nmedi canent dose
fromthe nmedi canent 10 carrier on receipt thereof by
said receiver. c) an outlet, positioned to be in
communi cation with the nedi canent dose releasable by
said releaser, 15 d) an indexer for individually

- tndexing the distinct medi canent doses of the
medi canent carrier; and e) a dose counter as described
her ei nbefore for counting each tine a distinct
medi canent dose of the nedicanent carrier is indexed

The %Mn;@ﬁh@aéw q"ﬁ\eanet; 35pelh Usuitableefor age Withad gmdk?iment clispenser
y the dose counter, is responsive to i xat |

for usenwith AgBREicament cariet (Gg+h il <s0eE PPURFTRL doses

carriegﬁﬂé%m? Naid didpeRer Maviry18n asteRRI médhanizer faradiepensing the

~_dispenSer is shaped to recejve an elrgn ate for(m Zﬁ .

distingtemedicament closes «arred, by 5 !"%q?@"éff n%zﬁ‘%f' fSgfmmecnantsm

compﬁgqbparrent carrier isin the formof a strip or tape.

The“term nedi canent carrier is used to define any
suitable carrier. In a preferred aspect, the carrier

a) NaFecdiVer forirBEeiling hd Mebicamiht ¢dmeul d al so, for
exanple. conpriSe a carrier onto which nmedi canent has

been applied by any suitable process including

b) ﬁ%ic{lele'bg@n fRAeNdsig 3 HSHARE Helicmtant <doss. frdMethe medicament

) canment carrier, has, 30 nmultiple distinct (i.e.
carries op a¢ceipt thereaf kypridl rec@deEs carried thereby. 7 The
di spenser has an internal nechanism for dispensing the

di stinct nedi canment doses carried by the nmedicanent
c) canrouliet,f pesitienednics beaini eemmypicalen vdth de fyedigrment dose

| Lo chani sm conpri ses a receiver (e.g. a
'e'ea%ée.’(/.&%"d&}%'tzgtg?ﬁ) for receiving the nedicanment

carrier. The mechanismfurther conprises a rel easer

d) Lgéiiﬁgé&?sﬁop%&vighé iﬂ&&xilﬁ%é?dl&ﬁkt HERErhEMMYSRR of the

canent carrrer on i1ts Teceipt by the receiving
medictnagnt @arriethand el easer

e) a dose counter as described hereinbefore for counting each time a distinct

medicament dose of the medicament carrier is indexed by said indexer.

Thus, the registration of a count by the dose counter is responsive to indexation by

the indexer of a distinct medicament dose from the medicament carrier.

In one aspect, the medicament dispenser is shaped to receive an elongate form
medicament carrier. Suitably, the elongate form medicament carrier is in the form of
a strip or tape. The term medicament carrier is used to define any suitable carrier. In
a preferred aspect, the carrier has a blister pack form, but it could also, for example,
comprise a carrier onto which medicament has been applied by any suitable process
including printing, painting and vacuum occlusion. The medicament carrier has

multipie distinct (i.e. separate) medicament doses carried thereby.
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carrier is in the formof a blister strip, the

rel easer may for exanple, be a nechanismto rupture or

ot herwi se access the blister. In a particular

preferred aspect, where the blister strip is peelably

accessi ble, the rel easer conprises a nechani smfor

peeling apart the blister strip. is An outlet is

positioned to be in conmunication with the distinct

nmedi canent doses rel easable by said rel easer. The

outl et may have any suitable form In one aspect, it
Thehd@ispdnzer has ranqhteanmuédsrmme fdrndispensmgatﬂeedlstlmctt rhedicament

the formof a nozzle for ins rt on
dosemgairpdopy i aacieamens cram Gt acBnisiSihy fe ioiRRRon by te
patiéitngl e outlet, which communicates with the distinct

medi canent dose rel easabl e by said releaser via a

common air channelling neans (e.g. forned as an
Theai'nbclﬁérﬁ&ﬁn QUon§isBY N MEdEied!(d)g. alRetepdrig etitionpyor receiving the

herefore breathe in through a single outlet, and

WWQW%WQBFQHFH be transferred through the conmon

channel ling nmeans to the rel eased nedi canent dose,

t hereby enabling its inhal atlon 25 Baffle& th&lri
Thenmesharnival fuRhersCarppises A relgases| fek keleasieg)idc igament

dos??r BriPfie metfiiniéHt RbR~Er ol 8 réddipt Hyane rddeiviry Sthtidrier h%i releaser
low is al so envisaged i n enbodi nents. lical f rn‘b.

candigyrrasyssuitableciopns X\Bwe the, glongate-Farees I8 8dhe JRAPI 03 & blister
stnpa%cf% RAEICRF ngagrfo} SEHn{pIE UsH h YndcRERBMNG fupRiréli bSth%ﬁMse Hecess

cament ses carried by the medi cament carr

the diisteri hd@x pAgiculapirrelerpd aspeshpehre; thes éﬂﬁ}%fmsm % peelably
accé?s?tné q er l?ése?ar v?i?h?e?& gﬁ%ﬁérﬂ&n‘?&%eﬂﬁgbbﬁﬁ $he blister strip.

sequen nged ong the lengt
eIongate carrier. The medi cament di spenser conprlses a

An GRS porbndiOi s TP paRRIgicaln R (B d\ihct Redicament doses
relebyalde by saiddeleaser. $b'emtjetymay haveamhsuitapletoams noene ﬂ%pect it
[ r d&.e th l I
v 8 Ao S 8 S ol ol 8 b ot nsrte
intodbe sasad gatitrof lagyatient. The medi canent di spenser may
further by provided with neans to mani pulate, and 10
in particular magni fy, an anal ogue count indicium The
Theeatlst isapraferablyea single outlet, which communicates with the distinct

medicament dose releasable by said releaser via a common air channelling means
(e.g. formed as an air-pipe or common manifold). The patient may therefore breathe
in through a single outlet, and that breath be transferred through the common
channelling means to the released medicament dose, thereby enabling its inhalation.
Baffles or other mechanical aids to break up released medicament powder may be
incorporated. Venturi channelling of the air flow is also envisaged in embodiments.

Helical form channels are envisaged.

The mechanism also comprises an indexer for individually indexing the distinct
medicament doses carried by the medicament carrier. Said indexing typically
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enbodi nent, conprise a magni fying wi ndow. |In another
enbodi nent, the neans conprises a prismatic viewer
capabl e of acting on an indiciumand causing it to be
di spl ayed in mani pulated format a desired view ng
position. 15 In a preferred aspect, the nedi canent
di spenser is suitable for use with a nedi canent
carrier conprising a peelable blister strip having a
plurality of pockets for containing nedi canment
wherei n said pockets are spaced al ong the Iength of
and defined between two peel abl e sheets secure to
happemshinosémuentiathfashion p et Xpmnie @ceISING daga pertigns sequentially

arrar%eerlleélgéé el@n n%f I%r rgat@cg’r?é? sheet and a |id sheet

aspect, the rel easer conprises
a peel er for peel | ng apart a base sheet and |id sheet

to
The d?? ?@r & gﬁ%ﬁ Iterr1 gcggvghgg 4 ciatugfegﬂ‘gqg E&!intin Céé@\gggésé ggttmct
med&fanaanpmbketoftthatméthsamrcarf@IelBVEQP)@ﬂ !méalépieﬁﬁw Suitably,

mde%%@t lé)gg%?ar‘gogp thei %%r rdsQfS Seither F&Er@é’d 39 indifgRdy GAdHvable

use w nedi canment carrier” having
rotation d>f ithé Girslicedritrwieepoithe dosé opuniemhesein ng medi canent
doses, wherein said pockets are spaced along the
Iength of and defined between two peel able sheets
The Sﬂe‘dwa?derttcduqmiseomawfurﬂmmy provided sith meansip @anipulate, and

n AR B @A HHuE AT Mo, ThEfHesRESlay, ip one
embﬁemlmm mmmoel siagujfyirgOwindoan loEnothey esobadiment, dhe means
t of th t.
compReTLH RORTRI® Sikste caralie £ FEE BT BN nGELM, Bhd cafeifl itto be

dispRiyeein Glanpuprek formvtiaddesirbd siebigposéive ved in said

openi ng station for peeling apart such a base sheet
and Iid sheet, to open such a pocket, said peeler

In & Nyrbféfredd anédtd tiee i edicdraentp dlsbengara;salstntable | tr Susghewith a
and a base sheet  of a at_ ha v
mecGareenS SaTI% FOSTRASIGr? PRSIt ST S BRdry Ao Shadtiets
for dontFHMAY WEdicHMER wHekdin %Bldquﬁ:keﬁ aie csbated hlbngg!he lemigtrcof and
a user can access a_ ned
defigishpatro o poSI0bISHIoEH SCHNERdP oAoh oM UTGaPRg e pesiable
sheétd 3 igéBefallf iflttiel foRth tof Rasdsetsheef ahdia Iﬂmheeanteatpocket in this
aspect, the releaser comprises a peeler for peeling apart a base sheet and lid sheet
to open a pocket. Suitably, the peeler includes a lid driver for pulling apart a lid sheet
and a base sheet of a pocket that has been received at the opening station.

In one aspect, there is provided a medicament dispenser for use with a medicament
carrier having multiple distinct pockets for containing medicament doses, wherein
said pockets are spaced along the length of and defined between two peelable
sheets secured to each other, said dispenser having an internal mechanism for
dispensing the medicament doses contained within said medicament carrier, said

mechanism comprising,

a) an opening station for receiving a pocket of the medicament carrier;
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carrier; and e) a dose counter as described

her ei nbefore for counting each tine a distinct

nmedi canment dose of the nedicament carrier is indexed
by said indexer. 15 Suitably, the indexer conprises a
rot at abl e i ndex wheel having recesses therein, said

i ndex wheel being engageable wth a nedi canent carrier
in use with said nedicanent dispenser such that said
recesses each receive a respective pocket of the base
sheet of a blister strip in use with said nmedi canent
di spenser. 20 Suitably, the rotatable index whee
additionally conprises a series of indentations
Iocat d at Jtsggfse and

b GRaRIPOSEoNed i Shodten PSR Simet And A I Akt oF 2 oaghetatticn

has ?&n' r@ééiﬁéd)ihl%a‘?d)bt&lm sthtore fod peelingcapiat sueh a ﬂésem‘hebhand lid
i spenser to i

sheef. 4q @Pef M5 Batket, R, npstet nyed = "ﬁt‘ﬁ!” pior pultB'ap3 a i
sheePa®d 81babé ¥heqtdf d pobkétithsttasbeen récgverbataidesening station;
portion having a toe and a heel, and a tail section.

Preferably, said interlock coupllng is pivotally

c) Mandiiet, HdstiohBa t6lbenk RBATMAicAtibA Withoan D@éhed) pocket through
Preferably, said tge fits into one of

t he
which g isgE 6N 3¢ress A Meriicamentdose fophich aneranedpogket; 4p) v,

the interlock coupllng |s 30 sprung to blas it

towards | ocation of th oe in one of th
d) i mdelRdaxeroies. '"‘.*L‘Ud‘»‘@“b’elf‘ﬁ@f'i‘ﬂfé'l‘%/ distingt P?fa@i%Pf e predicament
carrié: 9f@" and sprocket wherein teeth on the wheel fit

Into apertures or holes formed on one or both edges of

a medi canment carrier. The nechanismtherefore

e) 85@}] Séuﬁt@tahs ‘?ersail@doﬁér@%bﬁré 'fér”?:&ﬁittﬂ@ éé‘éM amea distinct

Alternatively, the T ndexer
medlc@mnpnﬁ dnﬁs! Qirﬁhé médicamgnteartienip indexgd birsaiddpdexehet ween a
| ocked position whereby said ratchet engages a pocket
on said nmedi canent carrier and prevents further .
Suitgbiye | the gndeéxer eomprises] aarotathbleiade wheebhawng dafasges taerein,

said RIS GREel being engageable with a medicament carrier in use with said
medicament dispenser such that said recesses each receive a respective pocket of

the base sheet of a blister strip in use with said medicament dispenser.

Suitably, the rotatable index wheel additionally comprises a series of indentations
located at its base and spaced in between the recesses.

Suitably, the indexer additionally comprises an interlock coupling to couple actuation
of the dispenser to the index wheel. The interlock coupling reversibly locks the index
wheel in place. Preferably, said interlock coupling comprises a foot portion having a
toe and a heel, and a tail section. Preferably, said interlock coupling is pivotally
mountable to the dispenser at its foot portion. Preferably, said toe fits into one of the
indentations on the rotatable index wheel. Preferably, the interlock coupling is
sprung to bias it towards location of the toe in one of the indentations.

10
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of said nedicament carrier. In this enbodi nent,
actuation of said nedi canent 10 di spenser actuates
said lid driver and rel eases said index ratchet froma
medi canment carrier to allow peeling thereof.

Suitably, said lid driver conprises a wheel on which
the lid sheet is wound up, said wheel having a

wi ndi ng surface which decreases in dianmeter when
tension in the Iid 15 sheet increases. Preferably,
sai d wheel conprises a plurality of resiliently

flexi ble arns each extending therefrom

t |
Alternatively, dup inclexerccomprisgs @sgearad !Semﬁ(ﬁbwf‘%ﬁﬂ‘a%ea?ﬁ'éaﬁ yheel
fit int%rla%g‘t{ﬁe% Ar%?éf‘sdfoﬂ%& of gﬁler bofH é’dg{e%Sdfld RBlicmehexdribe The
ar e the |1 to The wh

0 secur sheet 1 eel initially.
mecthism terefase pesemblesthat ptiphkintpgraphis difbeing advanegd ghrough a
camél\r%e lid sheet passes through two rotating wheels
ich act as a mangle and is gripped at the point of
contact with the wheels. The used portion of the lid

s i C i O ik
oy i ELEE Lot e HRRR PRl ich o s siticen o
lockett pesitiorcwhprebyesaigd rafthet engsges @ papkel Aksaid fogdigament carrier

co . i ;
and SEVERS T pgbing MeFEss Gud 439Rase posiicn BRpkinG TR Indithen
of saidrfadieamant eamiat.i viel this @mbodishérd, aptuation lof usai¢ dnedicament

. surface., The. I [ N '

d'squghafwgteﬁoﬁaﬁ‘{ ﬁaa?‘%{ﬁﬁ iagﬁ "igg a%%esséédpg‘fjg? S%E?ﬁmn? e acga;ment
carrieheadiiowlpeelindn tieheofspace bet ween the roller and the

gui de wall and the used portion 30 of the Iid sheet is

then collected in a chanber. The roller has the _
Suitatsiy, aidlie daverrconiprisesnanghes! desehictbtiw kichsheetiis wobnd up, said

reat er degree of cont.act, bet ween . :
Whe%rﬂ?"t"ﬁea Y”f'g{"égr} ac&y@m gecfrﬁ%s\./%esl d @ﬂﬁ%{epwg Sé JEeael the li
shedt ifi@uadest hPrafelab| saiddvines! coagsisesnoplacilibolitesiliethy flexible
the roll er. wheel i [ [

Thi,s provid a hi gher. | evel e
A ARG PIGE (PR AT HFEI% "I BROHBL0 F{ECI S o ofheealing
end bEMe leshde? is bPed beer sild 6f sdid resilieatiy fiexibler aroghioutecure the
the use of the device and does not vary according to

lid sheghtodhenvhge! ffially; g sheet has 5 been peel ed away from
the base sheet. This is in contrast to the wheel

descri bed above where the forces,required to turn t
In onh eepechelpe B GaL TR 9o iy 1P Tarapeet passdsthfbugltwo

rotating wheels which act as a mangle and is gripped at the point of contact with the
wheels. The used portion of the lid sheet is collected in a chamber after it has

passed through the mangle.

In another aspect, the lid driver comprise a roller. Preferably said roller is composed
of a polymeric rubber and is positioned next to a guide wall. Preferably said roller
has a smooth surface. Alternatively said roller has a knurled surface. The roller
grips the lid sheet as it passes from the point at which it is separated from the base
sheet through the space between the roller and the guide wall and the used portion
of the lid sheet is then collected in a chamber. The roller has the advantage over the

mangle described above in that a greater degree of contact between the roller wheel

11
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lid sheet is wound around the wheel. The |lid sheet is
not wound around the roller. The roller also has the
advantage that the |lid sheet does not have to be
| ooped around or fixed to the roller before use of
the device, therefore sinplifying assenbly 10 of the
devi ce and reducing costs. In a further aspect, the
lid driver conprise a lid spool. The lid spoo
conprises a toothed wheel with a central upward
cylindrical projection on which the lid sheet may be
wound when it has been separated fromthe base sheet.
and thiadid| sheetperirs-rthe lid Shretis squaezsasthreugh Hedpliergand may pass

arourgﬂeggcﬁﬂ 1%%598“«%@/{5@ LV?Hls%oﬁ&%#‘é‘Hg@I@r Rfvfet B\egnp and pulhng

| spenser h romth
forceghar witaadnangierd Tbe fasce nequired t@, psoithe rOé'&usa Gapstant throughout

the u"sgtoﬂt?egé&léé‘gtgd(}j@@s M%L% gorc{r&’ﬁﬁg t@ﬂgw' A& of {?'1% ifesHeet has

one dadose coupl i ng

beendrested awely frapy the basp sheehoVbig iallin ﬁ@mﬁﬁé t@m“@ﬁe‘t ¢rscribed
abov% %l‘%tr@ meefo'r&@_e[lﬁéﬂigemetﬁln {H%t\hlj\?él tm{y \'iagy'cﬁ‘k‘httﬁg 4t Hat the

reces ositironin nterl
lid srmmpal wognd arouhd sthe whesek Tmeﬁwj sheétds mot wound agpunchthe| roler.

The R e kPR, rOEINETH V8, BBGHSEF e B opon
aroundhbefixeidstotbe nullea befonel usé of theddevineo therefone simplifiing assemply
ofth%ﬂ?\pgeo?@me%&mgg@ht% lid spool is increased. 25

driver conprises a wheel on which
the lid sheet is wound up. Typically, said |id sheet

el has .ap ef ctlvevvl ac
in a ey asfect fherid Sler rlibiRe Ay 6o" e 1Sl EihGlses a
toothed wheel Wit ateatral upwarld cylindunal prhpctlcmmma which(he ttid sheetrmay
to ensure that the sa dISp ns ery.tine,
be wpad When b hits bbh Sepadted TR st EREE S nellfe it Shih may
haved mea‘ﬂﬂi el gé@ﬁnggmgcnamﬁ \Mhidhcisl dﬂv‘/ed dﬁeadtusp@'net—:‘ha dispenser;
vi ded, an ctronic troI
the. GG HHRE! d7 RuTF G, 69T e Dashestiset 0 wpund 6Dl g spool.
causfgitile |rd)tdta®ld maéxing Wh@édli@rtgtrga@d) mideg the besé emettrbyodne dose.
ment, carrier. .peele eel.er n
An ifFE e TRIng aFy HErcrted: sHRigthan bq. ARVed rAlong Tt hast, BF tne
rotatialbl%@&ﬁm awhbdl LATIM fits a6 itisd REt bAes eedassal Th@)sositioning of the
|nterlo::kS gguplu(re\g in this recess limits the movement of the lid spool to the distance
between two pockets on the base sheet and therefore prevents the amount of lid
sheet which is wound around the lid spool from increasing as the diameter of the lid

spool is increased.

Suitably, said lid driver comprises a wheel on which the lid sheet is wound up.
Typically, said lid sheet wheel has an effective winding surface, the diameter of
which increases after every use of the dispenser as the lid sheet winds around the
wheel.

In order to ensure that the same dose is dispensed every time, that is, only a defined

number of medicament pocket are opened for every actuation of the dispenser, there

12
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5 The di spenser may further conprise conpensati ng
nmeans positioned between said opening station and
said Iid sheet wheel for reducing the Iength of said
lid sheet therebetween to conpensate for any increase
in the dianmeter of the effective w nding surface of
the lid sheet wheel during use of the dispenser. 10

- Fypi-cal Ly, the conpensating nmeans takes the formof a
flexi ble nmenber. The flexible nenber may take the
formof a flexible el ongate arm about which the lid
sheet is fed. The armmay flex inwards as tension in

may! tfhe?r'o\/ﬂea %?él%dt{éﬁi@@ﬁ?ﬁl s@t@lntcbuqmsm?onem to Hienit th:a @g(tent of
shee et ween e openi,n | |
movgmept of said lighidrixef, yn arger @oﬁ%ﬁ’géﬁ? %Pq(i@é’ﬁ "s?‘*'t“h""r"er
peefed B Shid@pefibl. NHaMek L the fibiditindnit dafriegtis md&ddebssltba same
Increase In the |id sheet between the o&enl n%fjst ation

amayntieadiulime @ndai uprm, Wﬁ!S&%‘ A9seISANRGHIIRR
nmount ed on one end of the spring about which the |id
sheet is fed. The other end of the spring. .
Thefdispamsenmay SUdhesCoMPrisR COMRENSAUNG megﬁs Pﬁé‘@'ﬁ%ﬁ&%&“ said
opem'nﬁ_p £'t1dntsa|q<§ 'sﬁﬁnludjglti‘éblg%étbl% tf&?r&i%bl QheSdhgtBt&fysaic(lj i@ sheet
ensat1 ng neans takes e formol a sprung- e .
therebefwieen cto. corggem%m Jor @Ry InCreRse)| i Wénﬂ@%%l{?’g Ptgﬁ? if‘gﬁP‘“’e
Mﬂ(ﬁﬁ%gqﬁﬁéce ltfé@ff@ngéeﬂfhebﬁ&ﬁr@rhs’er&ﬁhé BRpéngér. 25 sheet,

eX| er wmll return to its rest position.
Thus, the internal nechani smcan be reloaded with a

mhethberS The flexible

ool FiEb5Rp B Vaﬂf% e o e
member meytakes theafoonaf chflexbl alengaie pimgtaboyt whigh theylid sheet is

I e t t
o ISR B 5 B, 6L Gl i 58 e, M, ang s
shodes frerlesgth df lid sheetdepeesn thememnﬂséaﬁlon@gﬁ@e lid driver.

communi cates with the 13 indexer and the lid driver,

and conprises a gearing surface defining plural gear
Su.tebgatyermmpqneaulng means takes thedorn of @ springwhighfrgduces in length

as tengi rq eassaeI 9\ tPneq daghe%F Bbtween the opening station and the lid driver.
Typically a piston head is mounted on one end of the spring about which the lid
sheet is fed. The other end of the spring may be fixed. As tension in the lid sheet

increases the piston is driven down onto the spring.
Suitably, the compensating means takes the form of a sprung-loaded tensioner.

Suitably, the flexible member is resilient so that on removal of tension from the lid
sheet, the flexible member will return to its rest position. Thus, the internal
mechanism can be reloaded with a new medicament carrier after the used carrier is

removed.
Alternatively, or in addition, the dispenser may comprise a clutch means to adjust for

any increase in the diameter of the effective winding surface of the lid driver during

use of the dispenser. In one aspect, the clutch means communicates with the

13
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engagenent positions, wherein the plural gear teeth
are arranged such that at any one tine only a single
gear tooth engages a single gear engagenent position.
51t wll be appreciated that, in use, the clutch
nmeans acts to conpensate for the increase in dianeter
of said effective w nding surface of the lid driver.
The dutch neans allows for slippage when the tension
inthe |lid sheet is greater than the force required
to peel apart the lid sheet and the base sheet. 10 It
W Il be appreciated that in total, the clutch neans
indesek faratt theeliy diieér, rerel comprigesr a afearing ciurfage adefigiagr plural gear

whi ch
engaBRERgL BRI e SLE" ibe 88, (P (HBRG Sac0 PRIl gear
engagumenapdwlﬁtﬂist whieedin ﬁhe ploral geat taethh arearrangssdeugh that at any
{
one GFBEY S Bt BBl OB LR g o tagh et Fostion.
defi ned is either equal to, or no nore than, the
R e
increby@iic aidn)etébbe said rgftective hfa'ghdg auhfaqa)niathesllid dpverg Tlhe clutch
meahll i PLERRAERTAE 0F S E S shedl Rk er i e rorce

requisghto Pl Spart &téeldadnéephmﬂﬁiemarshewt h are arranged
such that the nunber of individual gear positions
defined is equal to the nunber of gear engagenent

It wulpﬁélabbﬁb@ratéw iﬁdt i total, the élblehrmmefﬁécgg?wdef ises h.nurmber of
ace de

indivghigh GEMoRPS s WSTsisSazledpan dbe auriitr, O dediensqdpment
posuidihst oTé§0isi NAéréfdie abhdeftdgeonsi bivénsa atraditisfal nalipping clutch

(e.g. 10 resolution onarota n ar
araniganiant CPmPTABS JRiERES, 0P BNART WBrd e BArive Mhiper of
mdlvl%ﬁf Séz?q:ldéltfohg 'Beﬁ@ed % Sithed@Qual BNBABBTRGNE thes, theaiismber of
ly, the nunmber of gear aeeth is fro

m
gearrgr\gageragpt/posfmqgm @eftn@d 1ty ong) of the gear wheels. ?he clutgw means
herein is also typically more compact than traditional slipping clutch arrangements

e.g. because it enables smaller gearing surfaces to be employed.

Suitably, the gearing surface and plural gear teeth are arranged such that the
number of individual gear positions defined is equal to the number of gear
engagement positions multiplied by the number of gear teeth. In one example, if the
gearing surface defines 60 gear engagement positions and there are 6 gear teeth,
then up to 360 individual gear positions are definable (e.g. 1° resolution on a rotating

gear system).
Suitably, the gearing surface defines from 20 to 100, preferably from 40 to 80 gear

engagement positions. Suitably, the number of gear teeth is from 2 to 20, preferably
from 3 to 10.
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In one aspect, the gear engagenent positions are

equal |y spaced (e.g. equidistantly spaced) and the

gear teeth are offset (e.g. non-equidistantly spaced)

relative thereto. Such offset arrangenent maxi m ses

t he nunber of effective individual gear positions

whi ch are capable of definition. An exanple of this

aspect, is a Vernier spring 5 arrangenent. |n another

aspect, the gear engagenent positions are also equally

spaced (e.g. equidistantly spaced) and the gear teeth

are | ocated on a wobbling el enent capable of wobbling
In orld"@sp@eRthd gedrerigagpinentiposifidrisedre (emuglly spaced (e.g. equidistantly

spac%ggﬂe ﬁ'ﬁdl o @H\ \éfer &ﬁs&g ﬂ%ﬂt r?oj{ éc'buol tanég? gé%&e?ﬂl)l ?elatlvr%)thereto

SuctPbfish faﬁﬁh éfﬁentl Makivistsahe aambepobeffactive indiiidial gear positions

capabl e bei ng defined. An_ex le of this
which GrEHERAGIS0 O [EORER| ARy TR I8 Bels ReTaTIE! JRymg
a"a@$§@gﬁs, the clutch nmeans is non integral with either
the lid driver or the indexer, 15 but forns a
separate interconnecting conponent Sui tably, the

In aS&ﬁéﬂ BSpect! fraCgearOBMydgeAtent p@BRibnyEre | alschequalyd spaced (e.g.
herein, the term gear = wheel en &Eassesq for exaqpc@g ble
equidistantly spaced) ARd éh%ﬂe%'r}GSW arg bling glerpe R
of wiBbfing&hé& 'gedn ith t& pldfali d¥seB{ed eﬁorf-étiumétanﬂy spacéd)ipogitions.
novemrent in one direction aonly ‘)B Sultag_‘ t g kng
Sucty i wahbliag dffRel r aangement calsg, BRYRURES( % ng%. @"f' effective
mdlvﬁﬁugﬁgggre%sntlor?sswhfbhoé}@ @éiﬁ@ret of bBiigl detindd] War example of this

I ses d wheel . t he spi ked wheel turns,
aspechds thedN@béeg wl@eb@rraw"aﬁﬂéfieﬁﬂbsﬁ c!‘ef‘fﬁ% spi kes
perforate parts of the |lid sheet to inprove the grip
on the lid sheet. The |id sheet then Eﬁfses out into

In aspeaisbthe cuteh means ixan-inteasal vith ¢ithes abtedid divgeet thegipgexer,
but fhhsfs Q%laefé‘r%te ABRES RSt Edfihehyst em  The clanp syst em

Ses at |east one angled spring which is
p| vot abI e at one end and grips the lid 15 sheet at

Suitéotﬁ? (%Bgéri g{ﬁa}zﬁ%ﬁp‘g‘ﬁgﬁﬁgﬂa?%bél K@‘U%Qd'h@rélhethg term gear

Is to be pul
whegjrénpemphssesi tbr example, piwheieh gpindleersnolr ef or e peel i ng
it away fromthe

Suitably, the gear teeth may be arranged to be in ratchet form (i.e. enabling

movement in one direction only).

Suitably, the gearing surface and gear teeth are in biased (e.g. sprung) engagement.
In one aspect, the lid driver comprises a spiked wheel. As the spiked wheel turns,
the lid sheet is pulled over it and the spikes perforate parts of the lid sheet to improve

the grip on the lid sheet. The lid sheet then passes out into a chamber where it
collects.

In another aspect, the lid driver comprises a clamp system. The clamp system

comprises at least one angled spring which is pivotable at one end and grips the lid
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base sheet The danp systemis then noved back to its
rest position. This results in the spring pivoting
and clanping the lid sheet, therefore preventing the
lid sheet 5 frombeing further peeled fromthe base
sheet. I n another aspect, the used portion of the lid
sheet may be passed around rollers and fed back onto
the used portion of the base sheet after the

medi canment has been accessed to join back onto the
base sheet. The |lid sheet nmay be coated with a 10

sticky substance to aid resealing. The use of this
sheetrat theratihen endv dhesplamp systerrhis maxeddn s direstign ghatthglid sheet
i i i Al i i f 8Ray frBm th
10 B! o4 et SPBck BRGHf hrofe pABg Bty i
basensiuiet alibe clamey system (ie then mbver back tottsi g5t pesjtiase This results
. rr. 3 .Qr i 0 i t
n g5 B 4ol G T 8580k i e PSR ek snee
fromibeingfurtbenmetedfyorathebass sheeti ¢ band or band

conprising a contractible material. The constant force

spring, elastoneric band or band conprising a
In aroatheén aspect) tee naec pogdioncofnthedic sheat mayebe passedatpsiad roliers

o i 8 sk g5 P Bailed A SR oo
accealam ?) foip daek @gﬁﬁ?ﬂ(ﬁ lr:a:*.e tSItl]eeto pEve hd) ssle_at may . beTheated ldmth a
. eet, i S passe
sio AEftphSo BBrRePOR Tod, 155 B 4 cREEbHER. S sede 'asne
usedmeticns ofithe Blisted strip edilesd collecteddn theesarbédrarear ol | ers ont o
the lid driver. 25 Suitably, the internal nmechanism

additionally conprises a first chanber in which at
In ahsthst aspeet, stheidoili comprisingabh yunosed enkedicaimént aarmidri (@g.i tlister

. 1s dispensed a second hanber t.o receive.the used .
striph GpY S SHITOWIIE0 DK B GUTtar DFcH SPHRG bABRTRNETe e ol
comprisiny) thel Bituseddsiistebned nedydbe enaomided by am disistoinedc band or

sheet .. 30 Suit abl said, first char{ber and said second .
band; campEsing & ce%fﬁ%qﬁﬁlee&’a&?ﬂa& wEe consfgnisfarge, 5png.sglpgtomeric
band"6¥ daﬂgfcoﬁ(ﬁéigmg% Ehtdlibg imAtBal ToArad$ as Hidlcdil redliceyid size.

second chanbers.

Suitably, said peeler additionally comprise a guide for guiding the lid sheet and base
sheet along separate paths at the opening station. The lid sheet is passed around

the guide portion onto the lid driver.

Alternatively, the guide comprises a roller mechanism. The lid sheet is fed over the

rollers onto the lid driver.

Suitably, the intenal mechanism additionally comprises a first chamber in which at
least one strip is initially housed and from which it is dispensed and a second
chamber to receive the used portion of the base sheet after it has been indexed

around the index wheel and separated from the lid sheet.

Suitably, said first chamber and said second chamber are separated by a wall.
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In one aspect, the wall is pivotally nountable.
Alternatively the wall is slidably 5 nountable.

Sui tably, the internal nmechanismfurther conprises a
third chanber to receive the used portion of the lid
sheet and a fourth chanber which houses the index
ratchet. The fourth chanber may communi cate via a
slit, which in turn extends upwardly 10 within a
nout hpi ece and communicates with air inlets. Suitably,
the internal nechanism additionally conprises a
crushing wheel to crush the nedi canent pockets after
t he medi canent has been renoved fromthem The

Suit |g OJ%I(PQI merﬁl)¥§t{1€{o %@ﬂ& tﬁ%g'% of s&ﬁ‘ﬁ RAG Se¥biF bhdritsers.

por Ion 0 sheet ta es up.
Typically, the internal nmechanismfor accessing said

i 5GBS g 3 ), o BTt ey

mouatdbteli rent, there is provided a nedi canent di spenser

for dispensing nmedi canent conprising: a body; a

hol der, shaped to fit within said body and novable
Suutaﬁy,amevnatamal snéchanismy furthed coppsisesiial hirdychamber Ko reeaive the

used g 1 HE B 800! DB AER BB o .
Thetfoattie fohambermmays esmanunivate kiai 2cslit, Which i diroaemdends upwardly
di L oI I b I hal at f

w‘thﬁ‘I%EWH&pé ﬁoﬁ%ﬁfggﬁﬁﬁ:asr {"E{esr gfzfe : ﬂcgr Solrgpeoa
nosepi ece as an alternative to a 30 nouthpiece.
s U5 R et S | SRR o
the ﬁlégto%hiem pbbl&etb@dyr mvmedlcadmentmaﬁ b«pérec&mwudi faom them. The
i ndexer

crushie wheplclerstorepreibrb e shoce WL fued pelipoft tpe base

sheé@BrRésAde cover and protects the nouthpiece fromthe
ingress of dirt and contam nants during 5 storage.

Typically, the internal mechanism for accessing said medicament contained within

said medicament carrier is housed within a cassette.

Thus, in another embodiment, there is provided a medicament dispenser for
dispensing medicament comprising: a body; a holder, shaped to fit within said body
and movable relative to said body; and receivable by said holder, said cassette

containing the medicament carrier.

Suitably, the medicament dispenser or cassette insert therefor comprises a

mouthpiece.

The medicament dispenser may also be designed for nasal inhalation of a powdered
medicament and may therefore incorporate a nosepiece as an alternative to a
mouthpiece. If the medicament is in solid form, the dispenser may incorporate an

exit channel for tablet release.
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Sui tably, the nedi canment di spenser additionally
conprises an electronic data managenent system The
el ectroni ¢ data nanagenent system has i nput/out put
capability and conprises a nenory for storage of data;
a mcroprocessor for 10 perform ng operations on said
data; and a transmtter for transmtting a signha
relating to the data or the outcone of an operation on
the data. Suitably, the el ectronic data nanagenent
systemis arranged to be responsive to or activated
by the voice of a user. Thus, for exanple the system
may be switched.on 15 or off in response to a voice

s TBP o B G g YRR 4 AR o

casséﬂé & imetha genelidpeaying osttion.iEhip avaide theandsaisfor arseparate cover
ich, i reve SI bI ass Ci abI
and ﬁ?‘?ﬁﬁl 9‘,‘* f'l?é‘ ed|"§5 8? 'gd%l onaﬁar'%'gams during

storagepri ses a data |nput system for user input of dat a
to the electronic data nanagenent system Preferably,
the data input system conprises a man nachi ne

Suitaby, ettfeaomdnddﬂléntpdsbemwl gdditidreatly ecbrhprisesa ank elgptrdhic data

vol ce recognit erfa [a h| cal er f
mangggnon B 17 GL3BIe fia TARRRE el 15 e e b fclnou
wpé!ﬂiﬂﬁ Gﬁnuedoth]?n@sv lar Rinyorpf formestoragé Oofedaﬂat e ]tcrinerodmaessor for

er at or on lven s en
perfQriRg PCLAURRT 1t SO a0, A< AR e 1 TaasTDRiRg & signal
relatifigith ks ddna \& tiesilittorme dF andpentiogon therdatar ns  of

reduci ng the size 30 requirenments of the power source

(e.g. battery) and thus the weight and portability of

Suitdthhg the éiecaoRinidat Aiana @thentls‘ilst’énvfsr arﬁngedftomerielwonswe to or
savi ng nethods is ava ab%% whi c eneral I%' i nvol ve
'hb'ﬁ 3

ac""ﬁ&ﬂh@f the vaigsRfra ¥shisu ex@qu Eﬁyﬁ"@f'h y jbe switched.on

oromnc#eeg&ns%notalme@dnmﬁah& to switch the power on and
regul ar or predetermned intervals. In another

met hod the 5 system can sel ectively swtch on/off
The SBREIHHIE BhECIHAUdentta| SPstemS YAy ASe Vinkdihl with the body.
Alternatively, the electronic data management system forms part of a base unit

which is reversibly associable with the body.

Suitably, the medicament dispenser additionally comprises a data input system for
user input of data to the electronic data management system. Preferably, the data
input system comprises a man machine interface (MMI) preferably selected from a
keypad, voice recognition interface, graphical user interface (GUI) or biometrics

interface.

Energy may be conserved by a variety of means to enable the device to operate for
longer on a given source of energy, such as a battery. Energy conservation or
saving methods have additional advantages in terms of reducing the size
requirements of the power source (e.g. battery) and thus the weight and portability of
the medicament dispenser.
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di splay units or sensors, in order to power these
devices only when they are required to performa
particul ar sequence of events. Thus different
el ectronic devices may be switched on and off at
varying intervals and for varying periods under
control of the system The power sequencing system
may al so respond to a sensor, such as a 10 notion or
breath sensor, which is activated on use of the
devi ce. Low power or "m cropower" conponents should be
used within the electronics where possible and if a
hi gh power device is reqU|red for a particul ar

A va‘nmcbl energl}l savirlgomiethdds is paviailable ovhich generaly: inviven tasipcing

h d off
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swutc“h%d dN aed off ey Ivﬁn('jyﬁ}g mervas sthd ;fbtdvdrlgmgt; ﬁmuodsi undert ¢omtrol of the
m required for ut at i gna r
SYS B BB ATBEEE £, SR T QTR CRIfEh guch 28 o
moti¥Pbf Bi@ath Sdiedl dviatisie detivategon uak ofithiel deviceval ues
consistent with reliable operation because power

di ssipation in char inte ca i, s, duri
Low pWeEhi ﬁ@'cﬁ'@"bf%pﬁﬂ"iqg‘lﬁ‘ﬁg?s Sk WSROEN PR FlgBsitd Where
possmé bAgH.a MGRpOWRPEEVIEE R reaumﬂ for ﬂqiahamw fematiohdhibshould be
approximately the sane rouy Eo{yt ﬁ C|r uit td Simila
put BRb AN aWELSHaIbB NP Oh SHIGRET (BLWRER G PRIEY. - Similar
cons?dérSﬁHn‘sSa pply-99itke 'sBlé%éh oh@ahsduters. bogerbtiord oW Rgitage is
and ci rcwts shoul d be arranged so that power

desigblestingr PoMer @Sﬁpﬁl% geogrally "t%%aﬁi’éé’f'tm‘éﬂ}ége1 ogi ¢
output state. Slow logic transitions are undesirable

For 16k 3pike PFQY adgvph@é‘ﬂéhé édhﬁl@héhta\‘@Meiaﬂrcg@éﬂs%ﬁﬁ-cénductor

currents Resi stors may be incorpaqr

(CMERR devises arapganeralty pretaredaend thrse B8Y 9659 S fected by
scre@?nﬂ %F%WS{AIE?&EM'&M’EH%{EGGI%B s?fseés’ibf Hfd%esé&s'dhd%’tﬁ@r logic

control I catl ons VI CeSs hat swtch bet vveen 0|I_"1
circuitadhouifl bet mdegetatcethegn@fremméqqm@dtfﬁb%mphtam% |terpughput as

powglnain%gn‘{pﬁoﬂ indrbBER" Wittt RBLGétcy P &iipipRevdiRgEs RAYAE diso be kept
at minimal values consistent with reliable operation because power dissipation in
charging internal capacitance's during switching is proportional to the square of the
voltage. Where possible, supply voltages should be approximately the same
throughout the circuit to prevent current flowing through input protection circuits.
Logic inputs should not be left floating and circuits should be arranged so that power
consumption is minimised in the most usual logic output state. Slow logic transitions
are undesirable because they can result in relatively large class-A currents flowing.
Resistors may be incorporated in the power supply to individual devices in order to

minimise current in the event of failure.
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di ssipated in | ow resi stance on states and | ow current
off states. Where linear conponents are used (e.g.
certain types of voltage regulators) then types with
| ow 5 qui escent currents should be selected. In sone
circuit configurations it is preferable to use
appropriate reactive conponents (i.e. inductors and
capacitors) to reduce power dissipation in resistive
conmponents. Suitably, the system additionally
conprises a visual display unit for display of data
10 fromthe el ectronic data nmanagenent systemto the
In sopnee pontioh Apications. ARYiCeD ﬁhate?MWBIng,t‘”GSW aed ofi sfates, are
prefeftd No afodd tl:'aagDaIW %@@C(e?&nljnégw Boritrt f sicals ey 1&4&@ power is

visual display unit is associable with the bod
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~I'inking to a l ocal "data storfe to enable
quiesgentraureots shouldobe selectededneemecireuit genfigugatioas dkis peefarable
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to usk MprpFEAS J8eing Ko TRRRLS (2] IS i St oy 16 1 guce
power|disaipalirmin fesistivetePepan@pts. i t y. The datastore may
itself formpart of a portable device (e.g. a handheld
device) or it 20 may be sized and shaped to be
Suitablycthensystene additionally careprisesiaevisual displey umitdor display obdeta
LoD i [ I earf.0L: r
rom 7 ol YR MEneRL SRlerd G0 B8t 2 e i) A7 for
exampleneompasen asscseamstialy as ehilHD og LEBdsaraerniMorerpsefiesably the

ool A5 DL Gog B e 00 b TSNS, ™
rechargi ng systemfor recharging any el ectrical energy

. 25 store,.on the,.nedica di,.spenser rti.cularly.a
suitay, (i e FhseE fadhorly BRpRFes, R AplajRk i inkind to o
local datangtbre tenaidbte tomkiungation lof dathondtvagn sheatdcahdata store and

ersonal ., conputer,.a netwo C ter _systemor a
the of2StORE Hate T ekflont SEH o Tie (RO mRY Hit cgefise data
managameént)idagdaralysis arhdatafcoamashidatiok capatifity. ot her
suitable wireless 30 communications |ink. 20

Sui tably, the nedi canment di spenser additionally
The datagidresnsy itselffoirt partaf adsdrabledevicy (e.gled RatdHedd device) or it

may S S Shontf 1 bePaRmtodsiad Wk e A s e, The
datastore may also comprise a physical storage area for storage of replacement
cassettes. The datastore may further comprise a system for refilling medicament
from a reservoir of medicament product stored therewithin. The datastore may
further comprise an electrical recharging system for recharging any electrical energy
store on the medicament dispenser, particularly a battery recharging system.

The datalink may for example enable linking with a docking station, a personal
computer, a network computer system or a set-top box by any suitable method
including a hard-wired link, an infrared link or any other suitable wireless

communications link.
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transmts actuation data to the electronic data
managenent system 5 The nedi canent di spenser may
additionally conprise a safety mechanismto prevent
uni ntended nultiple actuations of the dispensing
mechani sm The patient is thereby protected from
i nadvertently receiving nultiple doses of nedi canent
in a situation where they take a nunber of short
rapid breaths. More preferably, the safety nechani sm
i nposes a tine delay between successive actuations of
the 10 releaser. The tine delay is typically of th
Suutabtlye theofetiicamenh dispenser @dditiopallyceamprises am agyation (M%Cmf for

ica | n e
dotgifacogyaost of i apeiY biddhe, GRERI 3881 Botl T BBtector
trarsaiitd actiatian @atictodbé electrorio data manageraent sysfgi™h to t he

el ectroni ¢ data nanagenent system 15 Suitably, the
medi canment di spenser additionally conprises a shake

Thdieﬁaﬁwnerﬁtod:spdﬁseecmangam&g cfmprise ﬁeéaf@m(?hamsm to
t aL r paRsi
o B ol bl B el i on
the@b@k;ﬁoda%tem fromt inedvestenty rrecemnglanultlptard;gieamft mggoga@m\t in a

20 Sui t abl actu Q e r
s . B S bt 8 5Bl 4 Bty e
saf@gymebhdridr emnwsama ¢imes delay abetwees rm:wesshrw astuatham of the
sensors are e

ed. i ncl udin ol
rele3eAS of e e oAy € BREILPEE o e ot el R Bbnge,
af fected by rel ease of the nedi canent such as
ressure, rature

S tenp noi st.ur e
suffieby the Thedicamenearannseh aRoal CRORIGR p ERERE betector for
det&ﬂrfgahalléhset SemeBidhReAE Whettein psaid ecleask idetectual thansmits release
rises a_breath tri f triggering the
dataﬂ% Pﬁ@%@#ﬁﬁnweg‘gphsyﬁ?ﬁt h trigger being
actuable in response 30 to a trigger signal fromthe

el ectroni c data managenent stem Preferabl th
Sui@b@@tmgnmgdggmnhgﬁggg%nﬁdi ¥ GOTTISE8 B ake 'Jetector for

detBERY Shhkifg 26f0Hd Mudic¥men® Odoritdinémlpe.g. peibr to actuation of the
dispensing mechanism), wherein said shake detector transmits shake data to the

electronic data management system.

Suitably, any actuation detector, release detector, or shake detector comprises a
sensor for detecting any suitable parameter such as movement. Any suitable
sensors are envisaged including the use of optical sensors. The release detector
may sense any parameter affected by release of the medicament such as pressure,
temperature, sound, moisture, carbon dioxide concentration and oxygen

concentration.

Suitably, the medicament dispenser additionally comprises a breath trigger for
triggering the dispensing mechanism, said breath trigger being actuable in response
to a trigger signal from the electronic data management system. Preferably, the

electronic data management system includes a predictive algorithm or look-up table
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for deriving fromthe breath data when to transmt the
trigger signal. For exanple, a real-tine analysis of
the patient breath waveform nay be nade and the
trigger point derived by reference to that anal ysed
waveform 5 Suitably, the el ectronic data managenent
systemincludes a predictive algorithmor | ook-up
tabl e for cal culating the opti num anount of mnedi canent
to dispense. Suitably, the nenory on the el ectronic
dat a managenent systemincludes a dose nenory for
storing dosage data and reference is_nmade to the dose

for Qpéwb\g)frqr“ they r@g?mtgtwhg@ tp _ﬁ@"’é‘b‘itith% tHA9eh giﬁpalofFor example, a
real-g_ﬁga' SN of t@\e%a%@ﬁ:'lii‘r@ath%\?e?&hy mal bR B4E SAIEHY trigger point

di spenser additionally conprises a selector for
derived y:fefergnee tothahanalsedwayeli®@anent to di spense from

sai d di spensing nechanism In one aspect, the

selector is nmanually operable. In another aspect, the

Suitably ethe flegtonigdata nanagement sysipwrseludes a psedjetive algesithm or
t ' i
ook ftableTBE BNl ing e BB FATOGR o i A REERso.

in association with a body or housing thereof, a

e X ! ¢ P =0
S SRR The Wlcrb i 5 bl SRk P8 Pdose
merory foo stbringadesagevdatafand referenne tis imagdental the: debe imemory in

calcﬁr%giﬁ? {rﬁgﬁtﬁj‘d?n gﬁ\'bﬁni of rhédl rﬁtqg lg%pleﬂsé.m' way fashion

ITst transcelver to t second transcei ver.
The data is preferably in digital formand suitable

suthl, e RS BhmEy 4SbESLF Sfcfn 0l s ot TpPBecing
the amositbok medicantenp &3 dispensenfromrsaid atispensitigf meckanismarinsone
f th . t h ' TS i
asnits be SalERR 3 mabtafintefate, IS HBEY Bbelgctfiis pperavle
in respanse to andigaat froat tHey transraittef enahe eeledttomic datar menagament
could for exanple, include manufacturing and

SYSt8["st ri buti on conpliance information witten to the
menory at various points in the 30 manufacturing or

suhf e GG e e S Bt itte e B s
ther8ofc B fipstarkinsteitersfop trnsmittingranid @teiving, dat@ and in association with
the medicament container, a second transceiver for transmitting and receiving data,
wherein data is transferable in two-way fashion from the first transceiver to the
second transceiver. The data is preferably in digital form and suitable for transfer by
electronic or optical means.

One advantage of embodiments of this type is the ability to store many types of
information in different parts of the memory structure of the transceivers. The
information is furthermore stored in a form which is readily and accurately
transferable. The information could for example, include manufacturing and
distribution compliance information written to the memory at various points in the
manufacturing or distribution process, thereby providing a detailed and readily
accessible product history of the dispenser. Such product history information may,
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for exanple, be referred to in the event of a product
recall. The conpliance information could, for
exanpl e, include date and tinme stanps. The information
could also include a unique serial nunber stored in
encrypted formor in a password protectable part of
the nmenory which uniquely identifies the product and
~therefore s may assist in the detection and prevention
of counterfeiting. The information could also include
basi ¢ product information such as the nature of the
medi cament and dosing information, custoner )
for bxdraplERbeorefered tasint the eaemt of a lpeoduct eecalld The compliance
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ata ase nmenory the el ectroni c data managenent
system and periodi cally downl oaded to any transceiver.
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ry of a transceiver. |In one
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date/time recorder is transferable.

Data may be transferred each time the patient uses the device. Or alternatively,
data may be stored in a database memory of the electronic data management
system and periodically downloaded to any transceiver. In either case, a history of

the usage of the device may be built up in the memory of a transceiver.
In one embodiment herein, a history of the usage of the medicament dispenser is

transferred to the second transceiver. When the medicament carriers in the cassette

are exhausted it is exchanged by the patient for a new refill cassette. At the point of

23



10

15

20

25

30

23 exchange, which will typically occur at the
phar macy, data nay be transferred from the exhausted
cassette to the refill and vice-versa. Additionally,
usage history data nay be read fromthe refill and
transferred to a healthcare data managenent system
for exanple conprising a network conputer system under
the control of a healthcare 5 data manager. Suitably,
the first and second transcei ver each conprise an
antenna or equivalent for transmtting or receiving
data and connecting thereto a nenory. The nmenory w ||
exchiapge cwhicly wilb typidally ogeur atttbe phawnacy. dets may Hieptrarnsferrag from
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wi rel essly between the first and second transceiver.

of mujtipledeangceivers on rpultiplemedicament dispengersact i ve
transcei ver and the second transceiver is a passive
transceiver. The termactive is used to nea

A suitable AQWer SOHEIESHGENES AHRAteBY HOCKYOR: 8RerY ﬁt%‘eu§%'a' £gfl, fuel
cell BERAeticadriveR (el WP W R8vided as required to any electronic component

herein. The power source may be arranged to be rechargeable or reloadable.

Suitably, data is transferable in two-way fashion between the first and second
transceiver without the need for direct physical contact therebetween. Preferably,

data is transferable wirelessly between the first and second transceiver.
Suitably, the first transceiver is an active transceiver and the second transceiver is a

passive transceiver. The term active is used to mean directly-powered and the term

passive is used to mean indirectly-powered.
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24 Suitably, the second transceiver conprises a | abe
or tag conprising an antenna for transmtting or
receiving energy; and an integrated circuit chip
connecting with said antenna, and the first
transcei ver conprises a reader for said | abel or tag.
In this case the |abel or tag is a passive
transcei ver and the reader is an active transceiver. 5
Preferably, the reader will not need to be in direct
contact with the tag or label to enable the tag or
| abel to be read. The tag may be used in conbinati | on
Suitabiyl/tbe Seponshtransagiver COMPrisRS 3 13 Pf 1ageAMpRSRg,ap antenna for
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codesier eon. Suitably, any nenory area is password
protected. 25 Suitably, any menory area contains data
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merb@y@?@&.@yredd/wrme oieeNarg pesE or dolrrdalmattoegmredf. circuit has
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nmenory area containing a unique serial nunber, which

SuitdBly, tHy itegratedecirduit etipacdeal am-ttrm: rogrampiable memory area.
Morg%r}gf];a%‘iyu rtl('?e o?\e—rtn%aedét%ﬁg}:}n?mggl ar e@re%o%&\lﬁég Lpﬁquezg’enal

number.

Suitably, the integrated circuit chip has a preset memory area containing a factory
preset, non-changeable, unique data item. The preset memory item is most

preferably in encrypted form.

Suitably, the integrated circuit chip has plural memory areas thereon. Suitably, any

memory area is password protected.

Suitably, any memory area contains data in encrypted form. Electronic methods of
checking identity, error detection and data transfer may also be employed.

In one aspect, the integrated circuit has plural memory areas thereon including a

read only memory area containing a unique serial number, which may for example

be embedded at the time of manufacture; a read/write memory area which can be
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thereto; and a password protected nenory area
containing data in encrypted formwhich data nmay be of
anti- counterfeiting utility. 5 Suitably, the tag is
on a carrier and the carrier is nountable on the body
or holder of the nedi canent di spenser or on the
cassette. In one aspect, the carrier is a flexible

| abel . In another aspect, the carrier is a rigid

disc. In a further aspect the carrier is a

rectan%u ar bl oc a further aspect

madg; F§3de PNfys 05C% ot ogpagqrh dvasyPeeiy Wity t%ﬁﬂ‘f i ?{écpt pagRword

protEQ@EK nimcty arsd @sibAining Watd MGsncryptédrmskikipie dataf maybe io€ anti-
are al so_envisaged. Suitably, the carrier is noul dable

courderGitingiuiite to the cassette or housing. Suitably, the
carrier encases the tag. Mrre preferably, the carrier

forms a hernetic seat for 15 the t%%ﬂ In ongggsaeﬁnd f
Suitably. thatag i§rona AATIES AR e FAEEN SiTonidRie onthe PORY M Bldgro
the BkadieSmBRL iSpetiser 6 on theltABSStdTRE €11 @l or an organic

polymeric material such as polypropyl ene.

Al'ternatively, the carrier conprises a ferrite

In oH@"a@;Béc%' the Z3rridt9s 8TRXbYe HBEl. DR AnbtRéaspect, ¥ earrief 9 a rigid

Including ultrasonic, infrared, radio equg{@,
dlscndg@eﬁlﬂbef agpech dhe saier ifs@ reqlangrianblgcis Ina fririer aspect, the

carrf%t'1 7 Qeé&lamg bsﬁutaHl%eﬁr rRodriiRg B! the eecRNEX S deRssSol dbAGiner.

bre optic Channels. 25 In One aspect, the second
OtthrSé\ﬂﬁe%va@m@'@fﬁﬁ!%’@!‘v@aga@l of requency identifier
conprising an antenna for transmtting or receiving
radi of requency energy; and an integrated circuit chip
Suitaipntdetdamipnis touldable ahweldable tonthetgasselte gf housing. Suitably,

the %é@?é%ﬁ%a\égé r%tc]:?/ %e@?? p?efél%i%ﬁﬁrthé eérr%?'f&nﬁ a hermetic seal for

ier this case t
the tagdi of requency identifier is a passive transceiver
and the reader is an active transceiver. An 30
advant age of radi ofrequency identifier technology is
In ohé aspedictheaatriaT coowdisas anliasulatingomatesial suaht ag @ gigsstmaterial

or, atzgaeperr A Ohdi BAYS BRani SR hEAE MmatéHhi SlicH 2PBdysBpiEnd ead.

Alternatively, the carrier comprises a ferrite material.

The energy may be in any suitable form including ultrasonic, infrared,
radiofrequency, magnetic, optical and laser form. Any suitable channels may be
used to channel the energy including fibre optic channels.

in one aspect, the second transceiver comprises a radiofrequency identifier
comprising an antenna for transmitting or receiving radiofrequency energy; and an
integrated circuit chip connecting with said antenna, and the first transceiver
comprises a reader for said radiofrequency identifier. In this case the radiofrequency
identifier is a passive transceiver and the reader is an active transceiver. An
advantage of radiofrequency identifier technology is that the reader need not be in
direct contact with the radiofrequency identifier tag or label to be read.
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The radi ofrequency identifier can be any known

radi ofrequency identifier. Such identifiers are

someti mes known as radi of requency transponders or

radi of requency identification (RFID) tags or |abels.

Sui t abl e radi of requency identifiers include those 5

sold by Phillips Sem conductors of the Netherlands

under the trade marks Hitag and |code, those sold by

Ant ech Systens Corporation of the United States of

America under the trade mark Intellitag, and those

sold by Texas Instrunents of the United States of

Anerica under the trade mark Tagit. 10 Suitably, the

an n t 3E| D [ 1 b AfFErOr
The 1 30EGR oy, fnlier i Be) Ay RRGH FadbribAQuney fbhliaro guch
idenfifiersnaté® Gokidtimies KhoWnGi radivfesfqueney] traagnandershgr radiofrequency
. f.reque re . L
onifGRERIRFE) BRE of BLER SltabBadistitncy Mol Tnclidd those
soldyrhillipe Semicongnetors of thbdietheriandg undapthedrade marksghitag and

ant.enna tar ansmiat L | V] td ' ;
toodg 1A o By ATABRY syblefh ComloRihydrile LS Sftcs & Americs
undavi the tesfedmark itedlitagaant tHosefsold by fTexas wmerﬁ%%ﬂ»es Hsited

a ader for i k¢ label or tag. In this case
Statﬁ]g{ A Pgdqriﬁ%?rag?%g%hgg&a passi ve transcei ver

and the reader is an active transceiver. 20 A suitable

. netic |abel or t ri.se r J .
suitghigndie @naing, e dne HEEETR % bl 8, FERRMING o receiving
radiGfr &AL eNBlg Mg aVieedueneyoh frotrh €60 ikhizrtespbrigz. Preferred

an Interrogatin netic field. |G ol or
opetdlgo fpaveides ypeaRe bl eedH s, 1S IMERN 2 AR

4,940, 966. Anot her suitable magnetic |abel or tag

conprises a magnetorestrictive el enment. ' [ -
In oR@ ARGRA B PoST MELEAaRe" GBS EH AP TUGLe g Dt o comprising
an atbAidfdr tgﬁgm?ﬁgf%mr&bﬁt@ Iinaglhétiz; mlemgy;oénchanfintegrated
. magnetic bias field which resu i n.__resonan
circyth §RP; BPRNACHNG tWiths S@ e?r%'ﬁf‘ga'a?nélist?? gﬁtn ra ?Cga'get?e(?orw é]re?fs a
readdr 98U8581 RgneicBBEISdH tagl alacthisEasehihe mugreticslabel or tag is a

descri bed in PCT Patent Ap*)l [ c?tl on, No. W92/ 12402.

passivp traesceiver ang the rRagdaeisian 2aie rapPea™a) conpri si ng
plural discrete magnetically active regions in a
linear array is described in PC'I'P lication 30

tent A
A sHEDITDRRTSI oabelSaT 138 CORGRR Flural HEENelE e ays h Motual

ass%&&tfdﬁ%hér@ﬁ%ﬁu@ﬁa"épﬁ&id@ém@ﬁts b0 Fetdtivalib @alvh @itiedriic response
esonance (PMR) (Trade nane) technol ogy. . . . . .

to an interrogating magnetic field. A magnetic label or tag of this type is described in
U.S. Patent No. 4,940,966. Another suitable magnetic label or tag comprises a
magnetorestrictive element which is readable by application of an interrogating
alternating magnetic field in the presence of a magnetic bias field which results in
resonance of the magnetorestrictive elements at different predetermined
frequencies. A magnetic label of this type is described in PCT Patent Application
No. W092/12402. Another suitable magnetic label or tag comprising plural discrete
magnetically active regions in a linear array is described in PCT Patent Application
No. W096/31790. Suitable magnetic labels and tags include those making use of

Programmable Magnetic Resonance (PMR) (trade name) technology.
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27 In anot her aspect, the second transceiver conprises

a mcroelectronic nenory chip and the first

transcei ver conprises a reader for said

m croel ectronic nenory chip. The mcroelectronic

menory chip may conprise an Electrically Erasable 5

Progranmmabl e Read Only Menory (EEPROM) chip or a SIM

card-type nenory chip. In this case the

m croel ectronic nenory chip is a passive transceiver

and the reader is an active transceiver. Any

transcei ver herein, particularly a passive transceiver

may be nounted on or 10 encased within any suitable

' i £L . ' [ f ' :
in s} a6k (FE sedSH E8dceRlor BB pHREPS WEiGBIgclr Bl thémory chip
andrthe dirsti transpeivet comprises a freadss for said gnisraelentonic mesory chip.

[ ei e, pho t
The, DRoddONET' hemob? LipCHA Mihdhiae ol Sloctilly Bisabie
ngmmmmam@db@nunmmwﬁemﬁow chipubt@dSth\d calcstnpleememory

o i P BRG] 5 AR i e

readuruswambewedcgnscé"her base unlt may for exanpl e, forma
nodul e receivable by the body such as a snap-in
nmodul e. 20 Suitably, the nedi canent di spenser
Anyatiahisceivera hegeir,opaticudarty a mnmtramceivef onay bier mbaested on or

ench AR 3 o P! o o R 8 S50 e
whichslay freembeditneats ise chai@lemrragawagpnamtemthé&on

Sui tably, the data is communi cabl e between the network
conmput er system and the electronic data managenent

In oRy Hspett] thechst tyfisediveoisiintedidl withith@lbody sati e aodingle unit is

compised o The B teePer ek Ry Sranble BharbyEes Wani ofpguided t
the bédy.comuni cat or enpl oys radi of requency or opti cal

signals. 28 In one aspect, the comuni cat or
conmmuni cates via a gateway to the network conputer

in ahithef %Epédi meqtr&eﬁar%%eﬁai forinB ORI Bace LR WHIEH is0@Seibly
network servy
associable with the body The base unit may for example, form a module receivable

by the body such as a snap-in module.

Suitably, the medicament dispenser additionally comprises a communicator for
wireless communication with a network computer system to enable transfer of data

between the network computer system and the electronic data management system.

Suitably, the data is communicable between the network computer system and the
electronic data management system in encrypted form. All suitable methods of
encryption or partial encryption are envisaged. Password protection may also be
employed. Suitably, the communicator employs radiofrequency or optical signals.
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(e.g. a web server) such that it may directly

communi cate with the network. 5 In a further aspect,

t he conmuni cator conmuni cates with the gateway via a
second conmmuni cations device. Preferably, the second
conmuni cations device is a telecommunications device,
nore preferably a cellular phone or pager. Preferably,
t he communi cat or communi cates with the second
conmuni cati ons device using spread spectrum
radi of requency signals. A suitable spread spectrum
protocol is the 10 Bluetooth (trade mark) standard

In avel abpestplisy comapinicater. gomrBmIEatesia 3 galewy) to the network
coni}?:?é?' é&gten?.t W%ﬂﬂi%l" bgbedt ﬁnﬂ“@d?ﬁrh?ﬁicét%r heluddsth hefverkserver
ep nmy

requencl es) . rotoco urther_enpl oy
(e.gmaiweibsesverp suthrthabit maxdireptly eorpmugicateawith the network.
triplicate) to reduce interference. 15 In one aspect,
the network conputer system conprises a public access
In arfatther dspect rthecemmamicaton comraunicates with the gatawayyia iiesond
exanpl f a:publ i Sye SitioPESHETe i
conEHinE 5B Py RhE; vl camisiucusiie o -
telesomtrainicatiems dgyics, morei prefarabing eeliulaitnhppeiaitPaghaferferably,
by an . -\ OUi i Cog . .
e 6B IShuAFICAEE o corl BopHilrcarphs vice usin
spréael speThunmiadivfiequencyysigrats. Msuithblecpread speséum prgtocol is the

ei the t raditi onal e ' .
aiugoficliele' BRI SRRALEAGE YRl fh, fodElinésdf second)
hoppkig\bétween miuiak frequericien (@gp79 liferenpfrequarnsies)cekhe protocol

e .

inteHstangget whi ch may for exanple, be maintained by a
health service provider or nedi canent manufacturer.
The network nmay for exanple include password

In d?feolggsédélome ﬂ?]tﬁvbﬂewhbutearsvsﬁm tg?beisemarmﬂliboacmm@twork
Prefera , CO ni cat or _.enabl es, c ' I

corebar et TR raL oo R Bk network

conﬁkgléwﬁsteﬁﬁllmbﬂréh tfd %E'gb]fc a&etbeherstr caapae ahy suitablerentkypoint
address may be sel ec romthe group consi si.i

inclyB00 e AL ENageR BY a8 el et REva e Poft albess

netivb AEThRSutdr SYeReP mag il parasfertalecymmunications system, which

may itself be either a traditional copper wire system, a cellular system or an optical

network.

In another aspect, the network computer system comprises a private access network
computer system. The private access network system may for example, comprise
an Intranet or Extranet which may for example, be maintained by a health service
provider or medicament manufacturer. The network may for example include

password protection; a firewall; and suitable encryption means.

Preferably, the communicator enables communication with a user-specific network

address in the network computer system.

29



10

15

20

25

30

t he user-specific network address is accessible to a
renote information source such that information from
said renote informati on source can be made avail abl e
thereto. 5 More preferably, information fromthe
user-specific network address can be nmade avail able
to the renote informati on source. In one aspect, the
renote information source is a nedi cament prescriber
for exanple a doctors practice. Information
transferred fromthe nmedi canent prescriber 10 may
, conprise changes to prescrlg i on deta
The H%Rfoﬁi’&ﬂf € '}ﬁ“%%’brqd&’?g%nmab&&t selede % oq mensajoup °°“S‘S“"9 of a

web-5itd 84dvBES, Cah e-h@‘l%ﬂ?éés%dté file HF R fe? Protocdl REdresd] Fesrerdbly,
prescri ber nprise conpliance informti.on,

t hat
the qsgr-ﬁrepcsqutw%r m?%'sra@caﬁ% 19 3 remote KfqrERtion Sourt such

that ﬁflﬂmatré‘ﬁ‘ﬁsm/\éér@ rém&elinhAstdr $duree BA® %Eirliﬁﬂé avdilablethereto.
erformance i nformati on relatl for exa

to
Moreparqf%.rﬁwc formatien fmfag%ssﬁ%sraﬁa & RRIYOHS g@)fs'és can be made

avarl&élé'?é&ﬁerrb%téﬁrférﬁwattuBﬁsHE@ecaﬁent prescriber. Were the
di spenser is an inhaler for dispensing nedicanment for

the relief of respiratory disorders exanples of such

In ofé 3&'&?5@ 'tﬁe d@hibte ViRtorMalidlt | sadfeebse at hetitahfendadras@iber, for

peak fl ow data. The dose counter herein is suitable
example agostors practicer infermatien teansiesied drom thegmedicament prescriber

may ?Iﬁﬂ‘?%m & cﬂgﬁiescﬁuﬂte@érytﬁnsdé@ﬂs' gbioRtatid rbré§<§$ﬂ@rlr Xipdates
or 1 nsgrtl on 1 canment di spenser.
or traigingiaformation. hénfamrationotiansiereds to {he GWIO?”@BU ﬁreé@ﬂw may

comﬁr‘%%hcon‘rjﬂlhﬁge |rg8|rm$t|?>ﬁ ﬁ%\f 4 95 ;nfc% ridtiof 4@@ iRg t&l ﬂﬁ,ﬁpatrent s

ment di spenser 5 Sul . dose
complianne emtraaseetbpl;escwﬂ@mogremnw tl?@lelﬁ\bmgrfngnmceamformatlon

relatrgﬁggrf%}lglahﬁ @ﬁ?ﬁg?@w%@drgwsggtgag%\ap@Y§o |‘)€ ggmsferred to
the medicamgnb foresoabge arWilerso tpp dispepsehis @of inhaleh foh dispensing
ek Rk TOLTIeL it ERBPR6H doRhAR nROEeL 51 20 LRBpUSRRvac
would inchiilevierbathazyclerdatin er peaictowtatan of exerrpl ary

enbodi nents of the invention nmade with reference to

t he acconpanyi ng drawi ngs. 30 Brief Description of the
The Gvse/coupter herein is suitable for use with a medicament dispenser.

In one aspect, the dose counter is supplied as an assembly for insertion into a
medicament dispenser. The ‘drive’ for the dose counter is typically coupled to the
‘drive’ for the advancement / release of dose within the medicament dispenser.

Suitably, the dose counter assembly is received by the housing of a medicament
dispenser such that it may move (e.g. float) slightly therewithin to assist effective
meshing of the geared components thereof with those of the medicament dispenser.

Other aspects and features of the invention are contained in the appended claims as

well as in the description of exemplary embodiments of the invention made with
reference to the accompanying drawings.
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The invention wll now be described with reference to
t he acconpanying drawings in 5 which: Figure 1 shows
an expl oded view of a dose counter in accord with the
present invention; 10 Figure 2 shows a perspective
view fromthe underside of part of the dose counter of
Figure 1; Figure 3 shows an expl oded view of a first
~reei-cament di spenser part assenbly incorporating the
dose counter of Figure 1; 15 Figure 4 shows an
expl oded view of a second nedi canent di spenser part
assenbly incorporating the dose counter of Figure 1;
Figure 5 shoms a part exploded, detailed view of the
e second 20 nedi canment
Bnegﬁg%é %§§ ar é?@@nﬁ?y of Figure 4; Figure 6 shows a
cut away, detalled view of a ratchet arm assenbly of
t he eCom
The i it o BB (B ERE A RAGKERE. Rk fEeSRimhling arawings in
whichart - exploded view of a dry pomder |nhaler
i ncorporating an assenbly conprising a dose counter
according to the present invention; Figure 7 shows an
Flguaeq:ll sishavs wheexpidded viewoofdadinse caunterein aecasd vithdthe present
he 30 present invention; 31 Figure 8 shows a view
'"Veﬁvﬁhwabove of the first and second counter wheels of
the second dose counter of Figure 7; Figure 9 shows a

RSB 3HE oS BRI Qs o Byt o

Figusd1®wv a sequence for assenbling the second dose counter
of Figure 7 within the housing of a dry powder
i nhal er devi ce;

Figure 3 shows an exploded view of a first medicament dispenser part assembly

incorporating the dose counter of Figure 1;

Figure 4 shows an exploded view of a second medicament dispenser part assembly

incorporating the dose counter of Figure 1;

Figure 5 shows a part exploded, detailed view of the shutter assembly of the second

medicament dispenser part assembly of Figure 4;

Figure 6 shows a cut away, detailed view of a ratchet arm assembly of the second

medicament dispenser part assembly of Figure 4;
Figure 6a shows a perspective, part-exploded view of a dry powder inhaler
incorporating an assembly comprising a dose counter according to the present

invention;

Figure 7 shows an exploded view of a second dose counter in accord with the

present invention;
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10 Figures l1lla to 11f shows usage steps for using the
dry powder inhaler device with second counter as
assenbl ed by the sequence of Figures 1 Ca to 10i;
Figure 12 shows an expl oded view of a third dose
counter in accord with the p"resent invention; 15
Figure 13a shows a plan view from above of the count
wheel s of the third dose counter of Figure 12; and
Fi gure 13b shows a plan view from bel ow of the count
wheel s of the third dose 20 counter of Figure 12.

Det ai | ed Description of the awi ngs 25 Fiqure 1 sho
Figyfe db$a0%s AV BaBaahaVs of t%?@?‘@f&ﬂae%'@u P agels & the
secbidotd@umtdlof FRjurére first 20 and second 30 count

wheel s and ki ck wheel 40 parts thereof. The dose

counter conprises a housing 10 provided with first 12,
Figir€ P Shows adptspatitive vieWb R tHel enddpsiae iofPart faRb second dose

capabl e of_defining an axis of rotation and a 30
coupter efhiguteefiti al wal | 18 defining a circul ar retainer

19. First, ring-shaped count wheel 20 has " units'

_count indicia 22 provided at spaced intervals on a top
Figyrgc10a terBbshewa sequencecior #ssempling $heyspgnd dase, coyunter of
Figite 7ARES tHd ROUSHGESrNdry PoldePnhide dewiger si de t her eof .

Second, circular form count wheel 30 also has 'tens of

units' count indicia 32 provided at spaced intervals

Fig@gg m%qg LEHS%RO\L? %gﬁégn s%ﬁ% f?r 88ihg He ASCERIInKHIéNGevice with

rovi de ular arrangénent to the

secand cowiteras anseantied bnthe sgauenteofdrigyres 193 to 80iKi ck

wheel 40 has kick teeth 44 provided in annul ar

arrangenent at the top face thereof. \Wen assenbl ed,
Figdrierist showsran expeded2dew of adbied dese caunterdn accerd with the present
mVéHﬁBR“|ar retai ner and second count wheel 30 is

recefved within the inner ring void 25 defined by

ring- 10 shaped first count wheel 20 and by first

. spi Thus, . : ' .
o b Sute 2 P b By By Y PR oS B i oo
counter af Bigues 8hicaand conmon

Figure 13b shows a plan view from below of the count wheels of the third dose
counter of Figure 12.
Detailed Description of the Drawings

Figure 1 shows a dose counter assembly 1 herein and Figure 2 shows the underside
of the first 20 and second 30 count wheels and kick wheel 40 parts thereof.

The dose counter comprises a housing 10 provided with first 12, second 14 and third
16 spindle mountings, each capable of defining an axis of rotation and a
circumferential wall 18 defining a circular retainer 19. First, ring-shaped count wheel

20 has ‘units’ count indicia 22 provided at spaced intervals on a top face thereof and
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axis of rotation defined in conbination by the axis of

first spindle 12 and the shape of the circular

retai ner 19. Kick wheel 40 is received by second

spindle 14 for rotation thereabout (i.e. at a second

axis of rotation defined by the second spindle 12 and

15 therefore offset fromthe first axis of rotation).

The set of kick teeth 44 of the kick wheel are in

meshed rel ationship with the set of secondary drive

teeth 34 of the second count wheel 30 such that

rotary notion of the kick wheel 40 will result in
a sebofaprimanytdrive teétht 24 aracgaticiceumieraptially orsthe vpdergidg thereof.

r e e , [

Secg)ﬁg g&‘ﬁ%q fér?h %ouﬁ ﬁﬂfzﬁp 36 5\50 H’éﬂ ?‘%’Q,sgg{ g.@tﬂé ycéfdrﬁ |ﬁ&|€|a 32
profided at a;ﬁ)aaedumemmeeh algp fane tdenewaamaa 1set el $Q§>ﬁﬂ6§“¥m@e feeth

first .count [
34 pighilediAPauEL SBomFrinert 488 FRaBRiCREreol IR i 3n b 2.
Kick e\m@nse has kisketeethcidi provided. ini annulad atiangemerbakthe top face
th hin a nedi canent di spenser (not shown). In an

e'%f? enbl ed nedi canent di spenser, index wheel 60

typically couples to a transport or drive nmechani sm

w8 ol 61 BT S 200 ARS8 PRy R ot

andsssuonticobat wheslideid receivedswitiid dhe irvher (te@&ow!uz;ii Qqﬂnem byrring-

shaped il Woesl 2 any et RPAHE 2" ThUE Gk Blst 28 sppona 30

cou‘fntl Wheteh;aérer it eonicenmic retatiohship eankdi mdth \ane a!btatable abolitt sommon

rota Om)to oftefLr Q
ax1§)ﬂ Spt%qg#%igg% in 9&'@?' d’lrct gur SM@%I’\? ?t% shape of
thefdircfar Wtginep @9 aKick TtheMBXs vd‘aei!dedﬁﬁ/ sexondtsptndte 14 for rotation
response to user actjo
thelaaBRIh (2. Fba Eeen s Soeiion Jefopd BAhR bePRlf $ipais 12,and
theﬁé@(tbk%lt ¥set Wth&fit@eakls\ldf&e{atﬁﬁ) télglersdta::f ek:ckl teeti'uMn of _the kick
rotation of ste u ear resul,ts in hakio
whes aTRAn(MPRSCLBRIOTANBOHItR A SHLor RSP TcP e T 34 the
secmé Q%ouggwhébﬁﬁo L1*.[)0' gﬁ’ét r@}}é&? Qﬁ(%tld\?\;])ofaﬂhd Kick ameelgaxmwm result in
is arranged suc en a sin 0
rotany destian ofythgsegap 6ﬂu'8fW'??€é3%ng$&‘ e’ ‘%%ke?“ plteb Up gear
wh&éwem (M Qlsittd ohOtigt ep n@éh%tﬁs trféhpmhbﬁ/t dm/eslel&g‘i @4 of the first

I ndi cium 22 thereon i s advan

cound yhreehs dor gﬂvqpl,% rotafien Pf the ? rst g;ount wh ? 20. nl]he step up gear

wheel 50 is in turn, drivable by index wheel 60 that is rotatable in response to user
action e.g. in indexing a dose within a medicament dispenser (not shown). In an
assembled medicament dispenser, index wheel 60 typically couples to a transport or
drive mechanism (e.g. a drive gear) for advancing medicament dose to a use

position.

First count whee! 20 may also be seen to be provided at its underside (see Fig 2)
with a fixed index tooth 28 arranged for intermittent meshing with the kick teeth 44 of
the kick wheel 40 such that rotary motion of the kick wheel 40 resuits from rotary
motion of the first count wheel 20 only when said intermittent meshing occurs.
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10 Where the previous visible count was x9 (e.g. 09 or
19 or 29), the counting action resulting fromthe use
operation is subtly different. Once again, index whee
60 is rotated in response to user action causing step
up gear wheel 50 to rotate and in rotation of the
first count wheel 20 by 36 such that the "unit’
i ndi cium 22 noves on from'9' to V. This rotation of
the first count wheel 20 however, also brings the
index is tooth 28 into neshed relationship with the
kick teeth 44 of kick wheel 40 such that the kick

In a ffakyse oreigtion.dademyhes! QU isTotaterkinsiesBaRpeciouter \ﬁﬁE‘éT e.g. in

indeXéhg’ 8tdtis@swithis aSJih@HI&aMeﬂt bispensger Ynot H%v@ﬁ&héﬂwycélsd B&using
rel evant wheel s 40 1 s_arranged such that t e

step;ue ggar Wheek 5QAl9dQFat%d"rtBF‘af‘§§t'Q5y°f3$§93 #p(geawhes! $Q resylts in

rotalidn I U firdtorhi whebS26.hthe @HB’(‘?H”% of fndai Vatdel %DaQtébgﬁp gear
where in this case n = 7) such atasur;glemmwm

whegb 502and (figst coynt Q’hﬁﬁbgﬂdédﬂ’(ﬂ"géd sueb thakbwhen 3 §ipgle dose is
I s t8s °
indRRUEY, RAALATL e 1B Wil 00, frefiokit RGAY ENSE B o such
thatca gimgler indicium 22ntheseonr is adyaucado(ieo the ‘unfisiceaunt moves qnoone
unitfount on from'n" to 'n + 1' on indexing), but that
"he counter assenbly may be strai ghtforwardly nodified

to count 25 downwards (i.e. instead to count on from
fhel d . .
oo i B, ST P (455 93095, 44 ion

resutinghfrem theofseFopprationt is §thtﬁlyrxhﬁfereatsmdgl a}gaus |9dé)t abkgl 60 is
mtak&f %r %%égésge tot ﬁsé?ga[cﬁtge caﬂﬁlaggs?épngg‘aggﬁe n?@?ﬁé?ﬁg rotate and in

Sifh: r nsi
rotationliof tribufiist calmmt ihiegt 20 Hy@6° ancle ket diaé anitbindiciuen 2R anoves on

di c t carrier. 34 The i C di spenser, .
fron 60 ke 1 Wi SORBHIOR G they frs B e 20 NQwaeEaig Brings the index
tooth cms{)m'tcﬁ hm@fnb@ h@bﬁdaﬂmtsﬁ@ gm@m@lﬁdk ‘“;ﬁ‘” 48 dfadicklaheaemomth that

no Vv e an I r | e Nno |
t“eg é{me@f 68 al)éf%srﬁﬂﬁ’gma‘H"‘ail?ess‘?fE’"BwaPﬁ wﬁ r?g’g ’é"ates As shown
in Frgulf&unirﬁa" §84ringl of tH& rélevdht AR{deR m 30, Q0ris tdr@hgé@ts&mﬁfat the
First, ring-shaped count wheel 20 has 'units’

secm geuntwhesl 30 zgtaﬁﬁsOw §§9’7at(th§b¥§ct@oﬁqyrhye$§ﬁk{9 sWBﬁ'eH‘ pdpthe
nurmibRF 8f EG:%B@% a%ﬁ%s awhie tﬁfthus Uds"é)cH ?h%tea%chglg‘inducuum 32

arrang circunferentia on t ersi de thereof
thefS@%!ﬁﬁﬂvanéﬁ el the tﬁﬁlﬁm%mﬂlovﬁmeep@@'vaﬂwms tens
of units' count indicia 32 provided at

It will be appreciated that the above usage has been described in terms of a counter
1 assembly arranged to count upwards (i.e. to count on from ‘n’ to ‘n + 1° on
indexing), but that the counter assembly may be straightforwardly modified to count
downwards (i.e. instead to count on from ‘n’ to ‘n - 1’ on indexing).

Figure 3 shows a first medicament dispenser part assembly including the dose
counter 1 of Figure 1. The part assembly is suitably incorporated as part of a
medicament dispenser suitable for the dispensing of medicament from individual

blisters of an elongate, blister form medicament carrier.
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spaced intervals on a top face thereof and a set of
secondary drive teeth provided in annular arrangenent
to the underside thereof (not visible). Kick wheel 40
has kick 10 teeth 44 provided in annul ar arrangenent
at the top face thereof. In the part assenbly, housing
10 is nounted on chassis 70 and encl osed by outer
housi ng conprising top cover 72 and bottom cover 74,
whi ch are held together by screws 76. The top cover
72 is provided with viewi ng wi ndow 73 through which 15
indicia 22, 32 on first and second 20, 30 count wheel s
The anedicaraent| tmsp@sehcaﬂsemuy comprises theodesec sounter 1T‘PfeF'9U"e 1
dose unter r c
comiaty Tauepy 10 AR B8 1% Bhobd SogeRaBCaN ticd 16
spindle mxcaﬁ\tmgdm &h:hsuamably! df dedining an axis ofrretatinn and\ﬁeﬁls‘ymferentlal

f
wan 3§ P 555 v AL RE e ot wh i e
couril NAdiGIacZM pravided atVspaded3idtérsals ereatopl face ithereohand ﬁln&EFt of
d, 2
oty S 04 S-SR a6 itk I8 Slect 5ebnc
curcu‘Ié?Cﬁﬁﬂ GHunt adieet 304usd hasrtens rof amits'ecaunt dndicinald preyvided at
th t I

spaRarTRBIFN G BB IR NRIROLg RESEd egpafiyRuie LT Rd in
ann@mﬂdatlfr&?ﬁw o Qe ﬁﬁgéds&iecﬁheaamlf gmotrvigibleh dfch];g ohegl t&(l)(thas kick

ee i.S recelve or rotation
teeth 44 pEoyideigin @nnylar ﬁ@'&g%‘é‘i‘:’gﬁg xt|° f%"% ‘ﬁseé’{ i on defined

by the second spindle 12 and therefore offset from
he f

I thyrparhassaeR. g 10 B mpvhiegcn i 19800 ercfiEbd ohbuter
houﬁ:h% clelfngﬁﬁiﬁg RER cyveél 72/ Qnﬁ dttbmodovieh @45 wb&hchredmlmtogether by

ee

0 h th of. th
s T e e R MR e Y177 B e

md;di‘@ og! 3239n fitsh ahd lsBeortF20, 30 €6t witbets at@t\f’x’qule fto ghaw thehteatrent

only visible on Fi
dosel pwé fbetdese Loyntef fds @?ﬁ%‘t%&'g%i?‘ Wﬁ °°"§§8 P! 30 with
the g(fd iR Roatth ¥F heRLrélrd ven 86 NveHicie Sikrply foekidns20 prévent reverse
step up gear wheel 50 is in turn, drivable by index

rotatigre®ere®d that is rotatable in response to user action.
It may also be seen that index wheel 60 is nounted to
hub 62. I n the nedi canment di spenser

ole, the, .
Wheruassemblest dirstsounhsheal 28 in geegitpdoior m&atéqrbwé,@f* SIPYph{etainer
and RebSiP Lot el 8@1s received within the inner ring void 25 defined by ring-

shaped first count wheel 20 and by first spindie 12. Thus, the first 20 and second 30
count wheels are in concentric relationship and both are rotatable about common
axis of rotation defined in combination by the axis of first spindle 12 and the shape of
the circular retainer 19. Kick wheel 40 is received by second spindie 14 for rotation
thereabout (i.e. at a second axis of rotation defined by the second spindle 12 and
therefore offset from the first axis of rotation). The set of kick teeth 44 of the kick
wheel are in meshed relationship with the set of secondary drive teeth of the second
count wheel 30 such that rotary motion of the kick wheel 40 will result in rotary
motion of the second count wheel 30. In tum, gear teeth 54 of step up gear wheel 50
(only visible on Fig. 1) mesh with the primary drive teeth 24 of the first count wheel
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5 shown) for pulling the blister strip through the
nmedi canent di spenser and individually indexing

bl i sters containing nedi canent dose for dispensing
thereof. The node of usage of the part assenbly of
Figure 3 closely follows that of those use operations
al ready described for the dose counter of Figures 1
and 2. It may be 10 appreciated that, in the first
step of a typical usage operation, rotation of the

i ndex wheel 60 arises as a result of hub 62 rotation
as the blister strip is indexed by an indexin

20 g isebleriotaiomph thershiee avhent 201 DoAearup geardehes! 50 is in
turre '?ﬁ%%?r?g‘?{?ﬁéggsgﬂ@é" goPtraR s @tza?tg?@if rr?:%nke "l‘? félgz_?_fﬁéedﬁgg.r {t may

I'ncl u t ose 15 counter igure 1. !
alscabe seern that index whesl 60 ismaaunted tehub 6 Ip the medicament dispenser
a .
o G2 o2 RRBNGE 13k ol AR S i (o
shopin) fargulling tie blistercsing througty thegnedicataentdtispeagemand individually

. j: i t . . 1 of
ind QEPBRRGS TR holERiohE e BFIEPRRITTHEIRN. n%F i s
12, second 14 and third 16 spindle nountings, each
tini . :

AP o 146 L0 R By Pl o Rt of o use
opet#tionki aleeiady rdesgribetafor dhe alose onlueter of Figures ' uand 2. It may be

i i ; . ‘
spef i A O 74, B AR SBRSSRIY YabRatD g o
whesl 68rarises dsr  nesultr afriiuiba62 yotatiort be the blistst slgiptisidndesed by an

.S d ' . 2 | 30 al h "t

o rato L SN e Dol BAMRBOURRIRES ot sprced
intervals on a top face thereof and a set of secondary

FlfE b B e Lbiher G BRRRER g e cose

coukiterk1 tofeRiuré41. Phe patedssembigris| suitablyr inogpormied as pare of a

mod B Sboi Suiep fon o SBRR S B a PO phRisua

blistis bbareélohyato biRterioms medicamept ¢atieg top cover 72 and

bott om cover (not .36 shown). The top cover 72 is
provided with view ng wi ndow 73 through which indicia

The2 ediantint fdispehsém dssepsisiy Corfpriéds iesl oswtsddhterar ef Figure 1

comBstTie PRI < PEHIACE wHr 15t 126 6500, T4 GBF npin 16 opindle
molAtRys "each d¥pable of defining an axis of rotation and a circumferential wall 18
defining a circular retainer 19. First, ring-shaped count wheel 20 has ‘units’ count
indicia 22 provided at spaced intervals on a top face thereof and a set of primary
drive teeth 24 arranged circumferentially on the underside thereof. Second, circular
form count wheel 30 also has ‘tens of units’ count indicia 32 provided at spaced
intervals on a top face thereof and a set of secondary drive teeth provided in annular
arrangement to the underside thereof (not visible). Kick wheel 40 has kick teeth 44
provided in annular arrangement at the top face thereof.

In the part assembly, housing 10 is mounted on chassis 70 having top element 71
and enclosed by outer housing comprising top cover 72 and bottom cover (not
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73. More detail relating to the action of a suitable
shutter 80 nechanismis provided 5 at Figure 5 and
description thereof. Bezel 76 retains the shutter 80
to the top cover 72. The top cover 72 is also
provided with a ratchet arm 36, which functions to
prevent reverse rotation thereof. Mre detail relating
to the action of ratchet arm36 is provided at Figure
6 and description thereof. 10 When assenbl ed, first
count wheel 20 is received for rotation mﬁthin
circular retainer and second count whee

showa: diheetdp wovési 72 ishwrovided withi vigwing ivdnday d afthrﬁeah hich indicia

n St n i i
B R 5 O e o 3, 95
‘curiemt courtsnShitterrsd atpr@n@d fpraﬁ@cb\tﬂlhcbﬁiég ofit the yigwing window

ouﬁg@%{]% ?ci(h%s%ocfhoﬁ oo %t éuc&?glg gﬂ@:dSO R%e%ﬂmhﬁ‘ﬁ& g%\/lded

Spin the shape of
at Fidme Si armdieacnptktratmeaof 1Beze{|76kretﬁhrtsellheémuttsr @ tetheclopispver

72. %g{:}g % |51%‘§3a?>%\;|c?%?$/dltﬂna %tgﬁ%tem W, Whidh ftﬁ\gflans to

Ion he 'second spin
previeat aewérset rbeutehahereolf Moze detad rtelamg foi the |action ef rgtchet arm 36 is

Th t th 44 of the kick wheel

pro‘ﬁ‘?"éﬁ?trf’o rﬁe%'%r‘z?es&f'&b%k%%be 3\/|e;E h the get o? slegondarse
drive teeth of the second count wheel 30 such that
t to.] .
WSSk, 80 Sl Bl 2 ey b i cr rtaver
andtsébﬁ%cli gewrit winset BO ;islraméwed;c?thmthl'@eangwm'@e\mi@% defineég by ring-
ible o sh. -
e B il 28 BB s T AT L AP 4 bl 30
couﬁf whbé&is fdre Sh dgﬂdéﬁtn?\kdghor%sp ahe bstrep%aép)tt%tahie athoest |coBgmon
isin_ turn riv e

axis Graietion Befiiod o spomupuBh B SEer bist SPd2 dift e shape of

the Eﬁ&:ﬁéﬁ%@éﬁnéﬁﬁ@ LK:@OWHBM 40 Beleteibed Wlset:@di smndﬂabI46ﬁ>r rotation
such that int

Ao 1ot oot oA SR LIRS 82 B 12 nc

therfeRIr81dAsbSH6i hbIfirkt O bf sétaum-)) frne spubf kiok teéth 48 ofther kick
strip through the nedi camant E‘?"éﬂs Hand

wheahare/nanesep reiatensiiy wih tes ot gvedesit ghibRsecond

couﬂﬁ%eéloéo ds'u%ﬁﬁﬁ&' Rﬂar&hﬁbﬁ&f of e k&ag:aweweuoawmorasmfm rotary
e part asse Figure 4 cl ose LI ow t hose

motigny efdsy SecRneciUpL e 30t i ot plepiup gaag wheel S0
(onf§Vikile OntFigRY) ABsHMRNARE Priftfary BAVe teeth Eh of the/first count wheel

20 for drivable rotation of the first count wheel 20. The step up gear wheel 50 is in
turn, drivable by index wheel 60 that is rotatable in response to user action. As in
Figure 3, the index wheel 60 may itself be mounted to hub 62 such that in the
medicament dispenser as a whole, the hub 62 receives the leading end of an
elongate form blister strip (not shown) for pulling the blister strip through the
medicament dispenser and individually indexing blisters containing medicament

dose for dispensing thereof.

Usage operations of the part assembly of Figure 4 closely follow those already
described for the dose counter of Figures 1 and 2. It may be appreciated that, in the
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first step of such operations, rotation of the index

wheel 60 may be configured to arise as with the part

assenbly of Figure 3 as a result of hub 62 rotation as

a blister strip is indexed by an indexing operation

wi thin the nedi canent dispenser. 5 Figure 5 shows a

detailed view of the shutter assenbly 80 for use with

the second nedi cament di spenser part assenbly of

Figure 4. In nore detail, top cover 72 is provided

with view ng wi ndow 73 through which indicia 22. 32

on first 20 and second 30 count wheels are nornaluy
first\step 19f suelh opaliophcrotatign of the dndexqubee! Qimey beshenfiaured to
aris& @siviththe Gar é%ébﬁ\%ﬁ' é‘f;Fig\JMtﬁ‘lé:B‘eg & Y%id(t &t ! 620robdtlont d¥€a biister

.viewing w ndow 73, v ~now be described. Shutter
stripgig ingigxed hyd@n indexing eparation wihin theamgdicameatdisRAnNseEcei pt

by circular nmounting 78 about which the shutter 80
_ may rotate. The shutter 80 is formed of transparent
Figure Syehaws aldetailgd view af the shuger assembply 80Jer usewith the second

me&é&ﬁ&t%g%ﬂ&%dﬁt&%emmﬁof 7lgegi de of the shutter 80

I'S provi a protruding dog 86, which at the
"start of life' protrudes into first, cut out nick 77

n o 8 8 cof 2% piic LF SURTRof 808 v oo
22, 3Rces first, 207 onchrsecpnch 30 cregint wheels areveormally aisible|tocshaw the
o i e , TN
e o U S5 et Ao oRBEPRT oD Qb St iy
windaw F3.das wil nondjecdescobed8 | ocat ed as shown, between the
nunber 6 and nunber O printed thereon. Action of the
shutter 80 is now described in relation to a dose
Shutteui0 &as irimer ciitoutaingapogtiah 82 sized éortredeiphby ¢ireulartingunting 78

aboJE Rl F, siier ‘D, w3, rhrqty THE Inbher BB MR ot i¥fkparent
mat8all batait @fsa probided twithi printed? blanking ipertiond84: iTheAthdeBsde of the
snufét g £OSBlabl Rt Broudgingoans 88, o Af ME° Biailis i protces
into gtstj tsng dut nmﬁ CYGtuartrd éstgﬁe ‘drgnc(f\;mgammddv?j bg)ig?gw?tprqgﬁdéssinto
0 on . A | | V Usl
secit HEoN e P wierBin ot BEREH7 (70 oVl Q108 3, 735ana
locatdjust btviecthe PBsition bEsscohd (ehs(aflupitkhesunt vies B0\THat second
coufiOup e B R R B A B55RL, SYSholi betwosn the

number 6 and number O printed thereon.

Action of the shutter 80 is now described in relation to a dose counter that is
arranged to ‘count down'’ (in this case from ‘60’ to ‘00°). During the count down from
‘60’ to ‘00’ the shutter is arranged such that dog 86 locates in first nick 77 and the
indicia 22, 32 on both count wheels 20,30 is visible through the transparent shutter
80 body and viewing window 73. On moving from count ‘00’ to (what would be) count
‘69’ dog 86 on shutter 80 is engaged by drive protrusion 38 on the ‘tens of units’
count wheel 30 thereby causing the shutter 80 to be rotated (clockwise, as shown) to
drag the printed portion 84 thereof over the viewing window 73, which is thereby
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bl ocked off. This corresponds to the "end of life'
poi nt where the count is no |longer visible. The dog
86 may be adapted to | ock the second count wheel 30
agai nst further 5 rotation when the shutter 80 is
cl osed by preventing the drive protrusion 38 from
passing by it. This also |locks the kick wheel 40 in
pl ace and prevents the first count wheel 20 from
further rotation when the index tooth 28 neshes with
the kick teeth 44 at the end of the next revolution
of the first count wheel 20 around the second coun
blockéxt eff. Bbis cotrespondsrioadhe send of life’ Reink wheredhe synbis no longer
vsiiﬁrung to prevent undesirable reverse novenent
q iereof e.g. to again reveal the indicia 22, 32 bel ow
the viewing window 73 after the "end of life' point

ThehcﬁoLg gﬁetﬁ?%% 8&9{)@&50 ASciPlhed %é@d’nﬂaﬁddﬁ? vﬂ{ee‘l‘% hb&iAstt @rther

i'S possible to have protrusion
rotafiéh whentthe shatten80 os)u:lﬂsed byhprevedting: the dweapmﬁm 3§ from

pas%sgﬁ R&Sﬁ?ﬁ% q%o loks ﬁ%eﬂcl{)l?vﬁ?%l' min%lé@ And PReveRts tﬁ@%’&%um

feac rotrusion 38 reaches
whekh20 fremdfuthert fotatioh aviesl the iridex é@@th P8aueshesjth therkiciteeth 44

at tﬁfgérﬁq n@t{xg% r%a&l&%n 0 {ﬁesf{r lc%?nl rQlﬁgél J0'5roukd Hfe %@ﬁh count

prevents st counter wheel
whebr®m1advan0|ng as the 20 index tooth 28 attenpts to
drive the kick wheel 40. In this enbodi nent, and the
ot her | ock-out enbodi ment descri bed above, the top of
in \td”ni%tnbﬁrdeme\/\naetterG(BO\/\mayd bbesprsipgi to |me‘<ﬁrllv\mn<t€tﬂfpblﬁem\§fse

mO\quﬂt ?nees ?C b.leg]@jaréljl V%V%grﬁie IHSICIGO% rSf Fgg% tn@ Qﬁéwnﬁtﬁ/&gm?dow

gear on to
73 éﬁéﬁtt@‘@ﬁﬂoﬂﬁewdn%sb%nlreaﬂhed the gear on top of t he
i ndex wheel 60 would slip thereby permtting the
blister strip to 25 advance in the nmedi canment

As aH SIRstRa®le druiddition taltheshutigr BOgit iscpossibleotocievedbe protrusion 38
Al ter nat i veI

on ApeaR ke s A Sl R SR b2 W e
indifiYm 3Z bh ke bé@or@pﬁu&t&r%d&témtnes 0’ the @mtmsﬁ:rs&&maqﬂes the
enc e sby Bsegivh (R G A ST ko ocks e
kickdVISR® 39 8H plRk land prévEnty/theffirsticounter heel 20 from advancing as the
index tooth 28 attempts to drive the kick wheel 40. In this embodiment, and the
other lock-out embodiment described above, the top of the index wheel 60 would be
split into two components with one section driven by the lower index wheel and a
friction drive to a separate gear mounted on top. As the count wheels 20, 30 lock,
the gear on top of the index wheel 60 would slip thereby permitting the blister strip to
advance in the medicament dispenser but not allowing the count to change.
Alternatively, the lock-out of the dose counter 1 may prevent further operation of the

medicament dispenser by locking its operating mechanism.

Figure 6 shows a cut away, detailed view of a ratchet arm assembly suitable for use
with the second medicament dispenser part assembly of Figure 4.
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39 In nore detail, dose counter 1 conprises housing 10
for housing concentrically arranged first 20 and
second 30 count wheels, each having count indicia 22,
32 provided at spaced intervals on a top face

t hereof. Kick wheel 40 and index wheel 60 are also
visible in Figure 6. Housing 10 nates with top cover
72, which is provided 5 with view ng w ndow 73 t hrough
whi ch indicia 22, 32 on first and second 20, 30 count
mheels are normal ly visible to show the 'current

he top cover 72 is a r oVi
In ma&ecﬁ%&a",apﬂ?wounsﬁr dh %WQH@%%L‘E'A?{S 1% ? fg“%%"gomncenmca"y
arranbéd Qﬁstsi(ﬂ%néf's%%m 303 A wikets, téhchhﬁ?a\ﬁ cbmemo‘ua 22, 32

second ('tens of units') count J 'P,
providedt a spaged inigrvals AN tarrfaes thea%qsz% “g‘ﬁﬂ fidex Wheel 60
are 'é%oﬂﬁble% rPlg"Lﬁ)s A Housiny FO HatdPit® 'To;ch‘fértﬂ?e Wtﬁdtﬁia%rowded

arm 36 such as to ensure correct ali g nment of th

with; viewisg av'm@w 89 thypugh whichiindigiaed?e 32 tand seqond |29r§00?°u"t
wheleliard PoRASHYASIB tY/3RE 1Y) cafredt coupgul t €.g. of patient
tanpering or due to the effects of undesirable
vibration or inpact. 15 Figure 6a shows a nedi canment

TheQbﬁ lRelertr2 ﬂ@?sd"?l*d%&édr\ﬁm BPhtdh&Sarth d@SﬁmeﬁJ %ﬂ?@ées éé?ﬂ profile

I's a nod versi on of the dose coun

35 qf.f@mcbgtane&emeot W8 PProvidedsto the émeaé@ i serndaclenyg ﬁéumﬁ keount
whe%%@ rﬁ!fﬁ%@?ﬁ?ﬁ"ﬁ@{ g'uoinrbffe@? aBR S pit 't@&e‘?‘atéh@?ann 36) acts

rawi ngs se counter 401 operates in ik
in combination withhibe datobet 8omt36r sunh as tf epsyyarcosrest aligngnent of the
mdlélﬁ @2“@2 QE% %&?rtﬁgré%n't Pevel& Rtdtion'W@ind Qedmﬁecohﬁfswﬁeel 30asa

a view ng position, 1n

resuitoarg ofrnﬂtlenhtampem ovdue tahksel effert® of awdesifable wibration or
g&evvl ng wi ndow 473 of the nedi canent dispenser 470 are
vi'si-ble through the see- through portion 481 of the
shutter 480, to a shuttering position, in which the

P15 e, B PR, 98 S O s ol

401/ whiobrie admbdified versionreti theadeset c@.lnsgehsoé Figtes dstos ovith like

ool oA it L AR bt o o

dravifigs). Thus, the dose counter 401 operates in like manner to the dose counter

imp

1 of Figures 4 to 6, including operating in the same way to move the shutter 480 from
a viewing position, in which the count indicia of the count wheels 420, 430 in the
viewing window 473 of the medicament dispenser 470 are visible through the see-
through portion 481 of the shutter 480, to a shuttering position, in which the non-see-
through portion 484 (printed, opaque etc.) of the shutter 480 shutters the viewing
window 473.

In more detail, the medicament dispenser 470 as shown in Figure 6a comprises a
bottom cover 474 holding first and second elongate, peelable blister strips 491a,
491b, each defining a series of blisters, each containing individual doses of inhalable
medicament in dry powder form. The strips 491a, 491b are movable within the
bottom cover 474 by means of first and second drive hubs 493a, 493b, respectively,
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491 b, each defining a series of blisters. each
contai ni ng individual doses of inhal able 30 nedi canent
in dry powder form The strips 491a, 491b are novabl e
within the bottomcover 474 by neans of first and
second drive hubs 493a, 493b, respectively, 40 that

al l ow for sequential opening (i.e. by peeling off
~action) of each blister to allow the contents thereof
to be made available at manifold 494 for inhal ation by
a patient at nouthpiece 492. 5 In turn, first drive
hub 493a is in coupled rel ati onshi

thatguiow fanseigupnie) PGB IS, DNiRCRIG off P6ior 28 gagh RISETD alow the
com}%I L tﬁig%@?‘% $HGHadd dlailkbie’ AAhanifdd abu cf8r Phalatios byd patent at

esults 1n rotation of the base take-up drive

moutifilece 4%ibreby resulting in both advancenent of the

first blister strip 491 a, as descri bed above, and

advancenment of the counter 401 via drive wheel 450
In tuxngfirst driviertiubr493ai is in odupiedeelationaiip (88 MiRiceENIgHEear rain, not

ve

snogn{ il St BredBarl i felfa SRAPHFE Shidtie RAGUAP SPfst dr
hub93d reswets4it Obtahm: bf thechasdtakexp drive #60a.dhetebyraguiting in both

advérgccgﬁeg\t %ﬁ t;rgﬁassflegr?'sg}lﬂ S%Hm?% dé&cnaﬁéﬂ abh\) aRf Jdb&nciert]nent of

b and advancenent of
the samad40116lakdnvetvd'ree!;45ﬁ) pnd §ts inferactiony withrhase take-up (drive 460a

ba drives 460a, 460b both rotate in

a"drtggﬁ%‘ﬂit cg'gﬁ'gg} actuation of the nedi canent

di spenser to advance a nedi canent dose fromthe first

and secand, b i - .
Thep-;(%:PP(? GHV%puméﬂ i§ %I%{) rlrlggoﬁ‘) ?%lafﬁégl vgtﬂaa Lé%@ond base take
up dii 4601 sbeh trgat dbvivalsie abtatioh faf rtbe tsecentd danemwb 4%Brberesult5 in

i.nhal ed by the user , inh I|n
rotafin qgf‘%t%ﬁﬂ"‘gibafﬁéa%ag% gﬁ%gﬁe‘a@ %<e ap %ﬁ%&%ﬁggﬁﬁé second
blisfehstripe@itbament di spenser 470 drives rotation of the

drive wheel 450. This in turn results in rotation of

one, or both, 25 of the count wheels 420, 430,
In yeeRRRsiHa il Otﬁe\Maeé %pbdsledrﬁes d460a,u480k batb Totate inrespanse to user

count sequence, reviously describ f
actuajomichecedioninet dpenien b 2dhglES AgnHTCo ghCigeR i Wit
andUsstahng thiister’ ffipsS ab 14, M9 Adiaaassee positidn tah wnmdtreamutcamem
doseg,sfg? instance being doses of different medicaments, are inhaled by the user

inhaling at the mouthpiece 492.

The rotation of the base spool take-up drive 460a of the medicament dispenser 470
drives rotation of the drive wheel 450. This in turn resulits in rotation of one, or both,
of the count wheels 420, 430, depending on where the dose counter 401 is in its
count sequence, as previously described with reference to Figures 4 to 6. So, the
dose counter display is updated to reflect the advancement of the medicament doses
from each strip 491a, 491b to the use position (and subsequent simultaneous or
sequential inhalation by the patient through the mouthpiece 492). In other words, the
“dose” for the purposes of the “dose count” recorded by the dose counter 401 in this
instance means a combined dose from each strip 491a, 491b.
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fromeach strip 491a, 491b to the use position (and
subsequent simultaneous or sequential inhalation by
the patient through the nouthpiece 492). In other
words, the 30 "dose" for the purposes of the "dose
count" recorded by the dose counter 401 in this
i nstance neans a conbi ned dose fromeach strip 491 a,
491 b. 41 The counter sub-assenbly 401 is provided
with a |l ocking pin 451, which protrudes through an
aperture 452 of the drive wheel 450 and an aperture
(not shown) of the base plate 410 to |ock the drive
wheel 450, thereby preventing any counts being 5

The e@maeshbdagsieﬁw)t 46N providet vathce Uadkérig pinb451S wiidhl grotrudes

In a t manuf act ur.i operati gn h
thraugl:an, st F5 Of 15 e wherAheakhan diedits (BERa of the
basel plateS410 td fkthE drive |vaifdel 450V theibine brél/éﬁtmrjl' lafly looakgdbeing
sub-assenbly 401 is then trans

recqidgd duing Srabsi ottheronslar sowss bl e‘go% 2 Pe%"t’%‘ Mpyfaptiring

opelraﬂﬁli NAe éJbeasdeﬁfﬂw 24D 1PisN tifdrdfore arseaﬁm savdhiocking pihe451
rive wheel 450 ﬁréog(ar es&on& ve to the

insqigdkio JBC AT WAEY 450 e dobkedhmcassemti ARt gy fien ransported
for fRANgEIhtoPtheanibdivamért dISpetisBi 4T0 foH @seBthHehéwith. Afe? Ilbadmg. the

view of the first 120 and second 130 count wheel parts

locking: pio#51 igfgmoved such that dhg drive, wheahdpQ rSdaowem?@swe to the
baskithRd-ug dAveussb.second 130 count wheels and ki ck wheel
140 parts 15 thereof. It may be appreciated that the
second dose counter assenbly is a variation of that

l E868L m(i!)ﬂﬁ £ ABAIPIFiGEeIs bﬁcﬁﬁsat
Flgﬁgoz\?%éwslgc#%ﬁﬁj%d Wr{%%r aﬁér%st 1?.)2 second| 114 and P

view (of the rm%ibami secanguii ¢ruat whgelpartsthsrest.and Bigig 9 ghows
the guﬂgé?éid% d'thd R .?d’é‘n@@é’co%d 149 &hhmﬁéaé anbikik Mﬁ!él 14@§arts

I N ng circu retainer 119. First, ring-shaped
theceofirit mm@el appperiated thalihe secandudase; W&qr@smmbkyr'm \@sigtion

oﬂ@%ts’?,eaﬁ%ﬁpjggpeﬂsrygﬁézon a top face thereof and a set

Imary -drive teeth 124 arranged circunferentially
on the under si de thereof. Second, circular form count

Thé”@&&! %&J%Qeraé ﬁ%ﬁ@é‘éa %Qﬁ«goﬁ o%ﬂb&.ﬁed mﬁtﬂ%ﬂ&t iﬁ b&l}dl?% and

aceéd intervals on a face er eo
thm ‘51& spifhdie Smewntings.aegchl capable ecétdef nm Bh cAXisl o retation and a

circBRf&teAfial AP 198 WeRhing Oa (HEWHP 985ReH S 191 ¥isP ring-shaped count
wheel 120 has ‘units’ count indicia 122 provided at spaced intervais on a top face
thereof and a set of primary drive teeth 124 arranged circumferentially on the
underside thereof. Second, circular form count wheel 130 also has ‘tens of units’
count indicia 132 provided at spaced intervals on a top face thereof and a set of
secondary drive teeth 134 provided in annular arrangement to the underside thereof
(only visible on Figure 9). It may be noted that at stop position 138, one of the
secondary drive teeth 134 has been removed. The reason for this will become clear
from the later description. The second count wheel 130 is also provided with
coloured portion 184 and protruding shutter 180, which in this embodiment is of the
same colour as the coloured portion, for instance red. Kick wheel 140 has kick teeth
144 provided in annular arrangement at the top face thereof.
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(only visible on Figure 9). It may be noted that at
stop position 138, one of the secondary drive teeth
134 has been renoved. The reason for this will becone
clear fromthe | ater description. The second count
wheel 130 is also provided with coloured portion 184
and protruding shutter 180, which in this enbodi nent
is of the 30 sanme col our as the coloured portion, for
i nstance red. Kick wheel 140 has kick teeth 144
provided in annul ar arrangenent at the top face
thereof. 42 \When assenbled, first count wheel 120 is
received for rotation within circular retainer and

Whar ﬁ se g%tﬁ%y rl}égvé%gﬁi wﬂé}q 108 |§ t%%'élv}é V}dg{%ﬁbﬂ withth élﬂ:ﬂ%rr retainer

i ng -s I rst coun
andvxtm:ehd r20ntiwteély130 ﬁstecelpemdvl@lnlme isnen ﬂtmafpldcﬂ%x‘bdaﬁft@ by

B0 1 AR 1 By g 2l 302900 19 e v

betwéereihe ﬂiste‘l Zmanm:a@cmnmia@ aceintwhealshT busiithé: fitsh § 20 @nd| second
of t ond .count e

130 gl Sy BERCAR 1 benti e Wi e Yo pE B second coun

whe2h 330 elugﬂtlvtrﬁlsed rdl@tivetto timatof thedfirsbemmt svndebbiRf/to erfable shutter
first unt _wh I ,

180;tgPLgt e OV%(S’H agox%ﬂq%ﬁ'sé%uwgﬁleél Wl%érgﬁgih% So1g% 130 are

rotatabid abaiti 20 corhphonexisaofi retatibn fdefieéd f0carpbindtian by meaaods of first

.t he a the ¢ircul a retaln [ [ 1
spinde 1 TAaRG 1 BipPe. s ar rafpiner 1 40: %Pk wieRl 148/ Tecdii by
secbdiua &ﬁabveum(ior ¢otatién theseabont! (i@ iat acfecood aixisoof rdttion elgfined
e seg

pd th f f
oy bkl 4 T8 bt o B 18y 8 SEopdipR e e
of @ﬁétéé‘ututfnfa s e M&ei'vhgéleaﬂen{m&tﬁsadd rrelanbnﬂﬂﬁ haith w:ja lset of
e se (0] Secon rrve ee e Se n .
secomtan diiKetacts 394 Gh.01e sarand couat yhed daguch MarvBRY otgn of
the v;hmed’hejleggw I&és{tliss“m i rBtal"th'@Wn 189 tthed Bectfndt d:‘tﬁms eterd13muntturn,
ee n

of u ar .
geam@én 19561 g16R L SFREMOPE o0 (BPYLIRe PRAIBTGF TG hesh wit
faby UAPE Yedth 128 dfaré first Zéunf th@! 120 fdr drivable rotatieh of the
20 for drivable rotati on of i rst courbfghé{d hel
frstment wheel 320, The stpeP ggasMh 65%8 'Pﬁuwufiﬂv ex whee
160NavilifREtHNES that 56 PotBfbic i rb@ﬁét'i‘sel@“uéd?fﬂctlbﬁ erg:tmmmxmg a
in résponse to user action e. M i ndexi ng

dosgj wiktim aamﬁé’éﬁaé%ﬁ?érﬂ'sRﬁ"%feH%rs haupss 'eé’n medncament
dus&é%?;é‘v‘gg'lol%q 80 Rpicallf cOPNBS B a tiaRgsart BhERle AeBhanism (e.g.

coup Ies to a transport or drive nechani sm
a dr(vg ggaar) for advancmg medicament dose to a use paosition.

First count wheel 120 may also be seen to be provided at its underside (see Figure
9) with a fixed index tooth 128 arranged for intermittent meshing with the kick teeth
144 of the kick wheel 140 such that rotary motion of the kick wheel 140 resuits from
rotary motion of the first count wheel 120 only when said intermittent meshing

OCcCurs.

The housing 110 may also be seen to be provided with a ratchet arm 136, which
engages cam profile 135 of flared star element 133 (see Figure 9) provided to the
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a drive gear) for advanci ng nedi canent dose to a use
position. First count wheel 120 may al so be seen to be
provided at its underside (see Figure 25 9) with a
fixed index tooth 128 arranged for intermttent
meshing wwth the kick teeth 144 of the kick wheel 140
such that rotary notion of the kick wheel 140 results
from rotary notion of the first count wheel 120 only
when said intermttent nmeshing occurs. 30 The housing
110 may al so be seen to be provided wth a ratchet arm
136, which engages camprofile 135 of flared star
undezbide®fisedB@ ((tene ofunjts!)acodht wheeli 138d The cameprofile 133 (which in

n I‘SI d C ' 0 | 1S
eftech%E B ParDia 8 St Tio retd B mpinEHT ik §¥5augld
136 sbieh asitac essduracorrétlligacient ofithedndiciaditd2oA3Riant alsweto prevent
ratchet ar 136 such Sur
revels® hop iy Becesd copabinkd RS § sRILEE, ofbaERihpering
or duetocthé effects ofhﬁd@ableobuuramrnowﬂmabt 130 as a result
e.g. of patient tanpering 5 or due to the effects of

undesirabl e vibration or inpact. In a subtle aspect,
In a subtipaspeet, aeﬂmy béaseert that p'feqfrbﬁle obbll #édth t1241 134, 244, 194,164

1 has I for which .i s Iet
nas & aged e s G oaefestes Rogrige D YEidia 1p8ind F0eGiments
necdssaryefol @ffbctve gésring n@'tdiﬁden-dsrte?abtmpecﬁfaﬂhblwhge|©f120h630. 140,
wh els 120, 130, 140, 10 150, 160 of the counter. As
150, the gQUNtercond counter 101 is arranged to count
down. Thus ina first use operation, index V\,heel 160

isrotatedinreso to user actlo
As Showiothe $9CPRR PosnREdPL dharangrd Bohedn vl Tl S treldse
opertati6i, GhderehBelCEBISIsNBtASE I FHHBpORSY tolﬁsdbfmbn 168 “hQndexmg a
rotate. In turn, rotation of ste{?\e@yrﬂﬁar wheel 150

dose withinasmedicagent dispenser (Rqtshewp) SQ\RALTING step upgear

whe&eﬁ’fd B%ofdte.| IRA6M, YSRIn d8flep Sb Yeak WhaepT50VRalts ibfbtation of
d first count wheel 120 is arra(%ed such that when a

the féfsh@qn@t whee! 120.i Theegaatingyof indax wheel 1 68 sterain gernwheel 150
and W%uﬂ@@heél' 1) isCRtingedeh tHaAOvhdH atsifgldXosde is Wﬁxed by

hat a single indicium1122 thereon is advanced (i.
actuamp olthetindex whael 1 disstoent wheelyheQ yotates by 36° such that a

single indicium 122 thereon is advanced (i.e. the ‘units’ count moves down one unit).

Where the previous visible count was x0 (e.g. 40 or 30 or 20), the counting action
resulting from the use operation is subtly different. Once again, index wheel 160 is
rotated in response to user action causing step up gear whee! 150 to rotate and in
rotation of the first count wheel 120 by 36° such that the ‘unit’ indicium 122 moves on
from ‘0’ to ‘9’. This rotation of the first count wheel 120 however, also brings the
index tooth 128 into meshed relationship with the kick teeth 144 of kick wheel 140
such that the kick wheel 140 rotates and in tum, the second count wheel 130 rotates.
As shown in Figure 7, the gearing of the relevant wheels 120, 130, 140 is arranged
such that the second count wheel 130 rotates by 360/8° (that is to say by 360/n°
wherein n is the number of number spacings, where in this case n = 8 because there
are six indicia 132; one coloured portion 184; and one shutter portion 180) such that
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Where the previous visible count was x0 (e.g. 40 or 30

or 20), the counting action resulting fromthe use

operation is subtly different. Once again, index whee

160 is rotated in response to user action causing

step up gear wheel 150 to rotate and in rotation of

the first count wheel 120 by 36 such that the 'unit’

i ndi cium 122 nmoves on 25 from'0' to V. This rotation

of the first count wheel 120 however, also brings the

i ndex tooth 128 into nmeshed relationship with the kick

teeth 144 of kick wheel 140 such that the kick whee
a single indieiumet32:theraon is @dvanceddi-ecthgniens o2AHNt MIRYES SP4R fexactly
one'uAftht es. As shown in Figure 7, the gearing of the

rel evant wheels 120, 130, 140 is arranged such that

the second count wheel 130 rotates by 360/8 (that is
Whé8 thépreioudtiditle %QuWWé@'I@(lré iks1}, e &suﬁuﬂg aefior) ra¥bRing from

spaci hgs, where in this case n = 8 use the

the gisg opefiatianais] again cﬁvé’ﬂt slifrrealginpthat tBﬁ k1‘§<4wh5ﬁ'd1§91e3°“°" as
deswdt ovBOFdsufts int R o&&%d t(B o redb“pcihléﬁ Hg4 of kil b§¢d¢|ﬂ1 count

reon I's advanced (I.e tens' count npve

whegi A0ceing | apvasesl e tFlacaRENL thatethe Gt SUPIRY 4 thed 9" (ie.
cologlpéwnéorﬁﬁﬁﬁ@ drid ifdici2b is hiddbePet i ng action resul ting

he use operation I1s agaln subtly different in
that the kick wheel 140 action, as described above,

t
o e VS e ety L oy s b
fromt thet useheperation idistiblagginisubtly dgf nt(in that theclgck mh@éf' 140 action,
as cfé%%ﬁeqpat}o%% reasﬂﬁs b%h@tt rho°n ?Mﬁhe%coﬂ@cw}ﬁr%eel 130

€ previous VISI e cou
bemgoaduamgd antoi place egall thah ghe neandrswey u% @lupdwtmer Offs(l . no

mdlclio %C?‘Fﬁn olsﬁ)l@ L gyallg I\é& Ej&(%lg{/ thd %spu%? tlgh %&g’ﬂ# e set of

't's
secaidary erive dedth o1r34JJs (brodght liato sapposed celation thbéhe Kk teeth 144

bei ng agdv ' I t
whefghy, e BEREEH 144 Sof RE seTbhidrl iivel B8UN T4 &Y 1igBY mesn.
Thu‘sj ttiti’m firsh toant wheehd @0 tdootwaldsyto rptaée.s@ gpmprosbonsmt01<38\tmued
in set of 1 [
uset hperipioded maRGTSRl ARpknidr il IR 4l toh§ CUpIhon s
incorperatede otwithistandihg thatlalt h'iedmaomw dogesihavee beer tdi$p§83|ed the
. .nhao |lon sh. , Thus
indexJaor {5 of 1S Mt spuftynes! ] 128%il 3@? It REEdn i the ick
teeth 144 to cause the kick wheel 140 to rotate. However, this rotation of the kick
wheel 140 will not be transmitted to the second count wheel 130, due to the stop
position 138, and the shutter 180 remains in the shuttering position.

it will be appreciated that the above usage of the second counter has been
described in terms of a counter assembly 101 arranged to count downwards (i.e. to
count on from ‘n +1' to ‘n’ on indexing), but that the counter assembly may be
straightforwardly modified to count upwards (i.e. instead to count on from ‘n"to ‘n + 1’

on indexing).
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user operation of a nedi canent di spenser into which

t he dose counter 101 is incorporated, notw thstanding
that all nmedi canent doses have been di spensed, the 20
i ndex tooth 128 of the first count wheel 120 w ||

still intermttently mesh wwth the kick teeth 144 to
cause the kick wheel 140 to rotate. However, this
rotation of the kick wheel 140 will not be
transmtted to the second count wheel 130, due to the
stop position 138, and the shutter 180 remains in t he
shuttering position. 25 It be appreC|ated

In this, embediment ohthe brention, tt@otmne Sauptvhepl d 39é%wtegfa"v formed

withdRe Shiitt&Hoktidnt 018 of a counter assembly 101 arranged
to count downwards (i.e. to count on from'n +1' to

'n' on indexing), but that the counter assenbly may be

Flgu?'Eé o9 b 15 koW ¥O§€2@|ehé§%rt st%%mttg%ﬁé\’%r eédnd idoSe counter of

tead to count rom'n on 1 ndexi ng).
Flguse 74wntlmn theihousing o et PeyFdartiahaler, deNice rforsiaplciy offly the

part§ %ivg\r?‘?ﬁ g%cﬁ%én%w Efeggiré‘ id&éll&? Bﬁ@gch Ydiévant B E;u?é‘ utter

Figures 10a to show a sequence for
assenbllng t he second dose counter of 5 Figure 7

In a"ﬂr&r%sgextnpg {4y Pf ﬁ%h‘&f 164, ‘tﬁcYeﬁ%@sf? i 63 | nlnggc V16?ﬁs nllzcﬁfnted

arts I NvOol ve assenb
for rgtaépnameidvamrwe @r@mmmn@le aneuntingiid §raf housing 1ﬂ0¢/§ series

of <33 it 17 (R Gy Ml 8 iny BE Rl in Edapbmtiuin it
moyntiog d8iondhe pousihg 1h®unt i ng 115 of hou5| ng 110. A

series 10 of snap arns 161 (one only visible) hold

the index wheel 160 in engagenment with its nounting

In thelBexd assérobll stey ofgFigare. 10, step umgearavheek 15Gbevnd teeth 154 is

moHEF P rugtdtor it PSR Y n SR s i o 116 ot

the housi ng 110. 15 In the next assenbly step of

the %%&teaé[s%?nbly spe ?’ Elrguule7%0<l: Sto%nco[\)/e 1t75 9 stngp-tﬂl&gd 14 l%f\e sub-

assembly of Figure 10b. The top cover 172 may be seen to define an airflow tube

190 for receipt of a mouthpiece (not yet visible) in the finished inhaler.

In the next assembly step of Figure 10d, kick wheel 140 having teeth 144 is mounted
for rotation on its spindle 114 within well 118 of the housing 110.

in the next assembly step of Figure 10e, first, ring-shaped counter wheel 120 having
teeth 124 is placed into the well 118 of the housing 110 such that its teeth 124 may
mesh with those teeth 154 of the step up gear wheel 150. The teeth 144 of the kick
gear wheel 140 are not engaged.

In the next assembly step of Figure 10f, second counter wheel 130 is mounted for

rotation on spindle 112 such that when in place it stands slightly proud from the level
of the first counter wheel 120 (as in Figure 8). Ratchet arm 136, engages cam profile
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assenbly of Figure 10b. The top cover 172 may be seen _
to define an airflow tube 190 for receipt of a
nout hpi ece (not yet visible) in the finished inhaler.

20 In the next assenbly step of Figure 10d, kick whee
140 having teeth 144 is nmounted for rotation on its
spindle 114 within well 118 of the housing 110. In the
next assenbly step of Figure 10e, first, ring-shaped
counter wheel 120 having teeth 124 is placed into the
well 118 of "the housing 110 such that its teeth 124

may 25 mesh with those teeth 154 of the step u% gear
1351ah Bated1sar elament £33 (ol visioi iniTigurk 10k bul sae Figuse P) pryided to

the %{er&gg of BEaRRY tehdof (Hits) SlntARRRTIBY t&hrale bdck GUhing.

second counter wheel’ 130 is nounted for rotation
on spindle 112 such that when in place it stands

In tlﬁjﬁ@{@ta%%rﬂ%g&eg Bgmgh% ‘fﬁéma ?)91 ahd ittt téé‘é 19D U/ Spplied

ure tchet arm1 engages
to toausurassembly afsFigeee J0f. The fascioy 371, WERR A0S 33 3 gputhpiece

cov%ﬂ' %'rmng\té@fc!: rgfé'fhgn?'elgﬁ t?‘ﬂtne é?eco%ng’t'ff 9) provided to

hé "under si secon of units') count whee
130 to prevent back running. In the next assenbly step

In tfg% B%tgécgsgg&%sttehz&?d@é7ﬁh éﬁ?%l%‘iice&?zeﬂ& S Spphed to the

asse I gure 10f
fasdaa!;ﬁafﬂ:é]spbmsembtyafflgmeéoslnouthpl ece cover' |s
nounted for rotation relative to the top cover 172. In
the next assenbly step of Figure 10h, a clear plastic
In thecfiredl a$9embly steppof Kiguneo! Gihe counrter and fop esivef AB2 sub-assembly

Ué%qgﬁ gﬁ'lg%?é)c; Eg'vsﬁthdﬂyg&lmfeQ u’hﬂﬂé r&%bfésggbg@fé@mhﬂnhm a
bottambem el Wheabp A7guared botorn si 7#a¢cmee¢1 fmgpilwengage @agh other
L R B SR A

engage each other (e.g. in snap-fit or heat-sealed
T
191deéfimmdica aefies igfsblisterb] ieatiercontainiog individaainidnges of inhalable
meé:gadmgntdua ry%%%ve er ?(];rn'{ ael 3?11)%91 is movable within the bottom cover
174 by means of a drive hub 193 that allows for sequential opening (i.e. by peeling
off action) of each blister to allow the contents thereof to be made available at
manifold 194 for inhalation by a patient at mouthpiece 192. When assembled, it may
be appreciated that drive hub 193 is in meshed relationship with index wheel 160
such that drivable rotation of the drive hub 193 results in rotation of the index wheel
160, thereby resulting in both indexed advancement of the blister strip, as described
above and advancement of the counter via step up gear 150 and interaction with the

count mechanism, as described previously.
The dry powder sub-assembly is of a type generally known in the art and for

example, described by US Patents Nos. 5,860,419, 5,873,360 and 5,590,645 in the
name of Glaxo Group Ltd.
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medi canent in dry powder form The strip 191 is
nmovabl e within the bottom cover 174 by neans of a
drive hub 193 that allows for sequential opening (i.e
by peeling 20 off action) of each blister to allow the
contents thereof to be nmade available at manifold 194
for inhalation by a patient at nouthpi ece 192. Wen
assenbled, it nay be appreciated that drive hub 193
is in nmeshed relationship with index wheel 160 such
that drivable rotation of the drive hub 193 results in
rotation of the index wheel 160, thereby resulting in

it wij herannieriated thatthe assrmbly stensidespribed abovermay either be carried
out Aol aP8de Ziécaﬁaﬁv& @Qeﬁéfﬁ%@&"@é&ar&% lb@ﬁno‘ﬁ@u H Sﬁe Yiréferred

step up gear 150 and interaction wth count

aspegtc qup@:ﬁteragndjéytp@w&%@ﬁsﬁmw SﬁSSEFWQ'QQ‘r?S sbowarin Figures

102t gogféeﬂmbarea Sn ef\% &ng@@gg& E&ﬁaiehwok ne.wg dﬁg,sq #ih e bottom

COVQT /g5y pawder lehge@mmlﬁamtmmaﬂonhe 30 nane of
d axo Goup Ltd. 47 It will be appreciated that the
assenbly steps described above nay either be carried
Figuses 1iido [1Je showa eishge stepsfoousing theedryopavwder anhalepdgvigecwith

seopRF &8s o AR SIS Spafto 3paTFIce RSy Toglo T

10a to 10h) is prepared in one |ocation and supplied

anJr8r1 1'585[@6&%9&3% rfai*&gt%lganot RiEh f§s cig 47 éqfﬁéézé?ol‘&eéamed

nhal er l'ocat i
thereby ate rothtedswitly a@spest tp thef top U@ agd thiottoar wopomtﬂe) covers to

e {
roveg] 3% Bioy MBS 188 s 2EADE 1€ B8 pedy (RaDBHER BB 166 o
vusnb:t@)otcsbdhfadvancqmal blistey makpt of thenblistiér ’stzu‘pctfwr&ﬁﬂnmk@g a dry
94.carr [ ar & e
powdRf Spsstve S8 Aro s ApUicE e Tkt vl Stopln Sed SRR sl
As sthwnnnietdqunecas réﬁr%seﬁlbd sbynmlaa |2an32 ds dlesmaguagrf&nh (i @ 10,
i ndex.wheel 160 nqQt _visibl.e ot.h _advance a
wheggif 11 s ‘r?&&éé‘? Ryt roRreRene 3'&‘% "‘g{‘?‘f’p"f dpRes %%?P'ﬂ‘&% Ty gatient
will they inltevthesughothe naaahpiedd tOBtodreteivetheamedicamentcdasal er
(via step up gear 150 not visible). is As shown, the
count, as represented by indicia 22, 32, is decreasing
Aftef patient Libe, bAd a&QshoanﬁtefFughné 11D, tthe fasehs €71 e ratatedtin reverse

fashrioerf) rSeucﬁnrte\slertseero{:]:ﬁlon I’ESLﬂIs 191011Soe?norvgrrrr1%|n oP githe-l;htgepbqits{e? nsttrip or

counter, which therefore does not count on.

Figure 11c shows the next priming step, in which fascia 171 and bezel 194 carried
thereby are again rotated with respect to the top 172 and bottom (not visible) covers
to reveal the mouthpiece 192. Again, this rotation both causes advancement of a
blister pocket of the blister strip, thereby making a dry powder dose available and
advances the counter. As shown, the count, as represented by coloured portion 180
and ‘units’ indicium 122, now decreasing from ‘10’ to ‘red 9'. The red colour gives the
patient an early warning that only a few doses remain in the inhaler. Again, the
patient will then inhale through the mouthpiece 192 to receive the medicament dose.

48



10

15

20

25

wi Il then inhale through the nouthpiece 192 to receive

the nmedi canent dose. After patient use, and as shown

at Figure 11 b, the fascia 171 is rotated in reverse

20 fashion. Such reverse rotation results in no

novenent of either the blister strip or counter,

whi ch therefore does not count on. Figure 11 ¢ shows

‘the next primng step, in which fascia 171 and beze

194 carried thereby are again rotated with respect to

the top 172 and bottom (not visible) covers 25 to

reveal the nouthpiece 192. Again, this rotation both
Figure usiess shalvs thve mitimate fpriming | ster inpwbicht fageiat el Bnd azel 194

St her . [ [ ibl
cardie etk 47, 85¥n Rl iabeB R RR B9 172 BHa boRBIRANEI ible)
coversfio asesd ¢k nputhpliener tA2. Jhis fasationseausgs @dvapfement of the final

. i ndici . ' A ' a0 . .
blisteg 80(2%1‘[{ (% gtgespl\l/sgé)r\’%t&fg Ctﬁg%?}l gﬂ?ﬁ{ﬁ mgaf?v%l/ dmfyg?%\flﬁg c%%hsgt Maf)le
andadviinees the aboates. As slsown,i the icoant, ah depresentgd by, colayseds gortion

patjent ,w l.l. th [ . . . Hp ;
roof i S0k Moy 25, AT GBS I U PR kB e
inhalé throagte the mouthpiedectd2 tanrackivetthé asedicameant dase- hhe dnhaler is
194 carried thereby are again rotated with respect to

NOW §BPYop 172 and bottom (not visible) covers to reveal
t he nout hpi ece 192. This rotation causes advancenent

. of the final, blister . . i T J
o e MR g s g e
afte sk Al ajoseshdshiseeromatie ravaitable.hRotation bbtheofascia t&l and bezel

repr.esent ed by..col our ortio 1 " UL Stei
1o S50y R BB o, B 67218 g 8 iy caues
shultat 180therdih |nF]érhed1 év_ith Iafmbmirfjém Cﬂlltjﬂ_ll_ﬁ(tilhl_a) oo thehpeaand copat wheel
to receive the nedi canent, doseg. | er,
13040 e, oD DB SRS PR ALpBURo T Hibvel it a resul
of tlé@ﬁiéshmgﬁtﬁ'g/bftwbthgaém $top lrﬂiﬁgfltibﬁ 188 bath_erseca?d eourtivdelel h30, any
ose has heen _nade, ayai e ation t
furtheryrolatin A6 256 | Ch AP RPZBh AP Bg° B, et fidp RELR, ount
whe!(égﬁ3b7%naﬁﬂﬁﬁgﬁrb%ﬁt$(enmt plats, tleeshuttenS8s restaing eo. ABY ‘count’
erein marked wt romnent ‘0. _1ndicCi t
resigo RamgaHamaa the T BUMBE Wheslu2d FbSIsET Hpbidt by te
shutBE CEHee BiistBP sirlp| ARy Me Rirther eadvahced-oiinethe imhater rae faw tmore
inaé?negi%tqgc&znséﬁgﬁméﬁge;nggé Ba’v%h?é)g ebesctagge RRS' firla %h%f%? has

already been opened.

Figure 12 shows a third dose counter assembly 201 herein suitable for provision in
sub-assembly form to a medicament dispenser for use therewith. In the following, the
dose counter assembly 201 will be described as if used in conjunction with the
medicament dispenser 470 shown and described with reference to Figure 6a,
although this is not to be taken as limiting as the counter 201 could as easily be used

. with other suitable medicament dispensers.

30

Figures 13a and 13b respectively show top and bottom views view of the first 220
and second 230 count wheel parts of the assembly of Figure 12.

49



10

15

20

25

30

further rotation of the fascia 171 and bezel 194 has
no effect on the second count wheel 130, and
therefore once in place, the shutter 180 renmi ns so.
Any 'count' resulting from novenment of the first
counter wheel 120 is therefore obscured by the
shutter. The blister strip may be further advanced
within the inhaler a few nore 20 increnents, but no
medi canment is nade avail abl e because the final blister
has al ready been opened. Figure 12 shows a third dose
counter assenbly 201 herein suitable for provision in
sub-assenbly formto a nedi canment di spenser for use

in nidi€ aewill the ddseldonfep aksathblg 208 kemprisesiabase plate 210 provided

oL s LB Al o B it i

an é&(‘éj of statioP afd V¥ tifcurffeRsritiar wall @181 dsfinthgba. circalat Iaau(yhr 219
his is not to be taken as |limting @s t??él cour&t&

F'rst; singshaged seuntwigel 220 has,peits” spyptindigia 247 provided at SPaced

inteFVBR! Gﬁ'@%ﬁ) %é@QH&@bﬁ and0a el Wiesrimay divé ie%h 224 arranged

respectively show top and bottom vi

c'rcwmfeg@nt@.ﬂn orpthe yee%@esz%wn'vme@s ﬁar'?'g*’@f 15&% Second,
circ 8P G Yeolht Wh%lf Q362a1561911dsnﬂﬂ@é etefst &f hntté' houtip Skdicia 232
count er assenb 2)Przrfprl ses a base %&% 'H’O
pro\pﬁesx/atomcew«rttﬁrvmsma acg thespef anda s agy grive teeth
2345PoNGE i Bt g@ﬁﬁht W@Wnﬁe%ﬁdﬂﬁ&fé&f a:rﬁfbnﬂ?(h&ble on

rotati on an ircunferential wal definin

Figure 1180). & mebaineisd Habat SopPegtion PRhghe sagRapblite e 234
are ws&#zﬁné“n%%soh‘ Rl this &ﬂ%gh@bl&%ﬁr&%&h@ (o GS&riﬁlon The

intervals on a ace thereof and a set
secmd pount whee) @39eetalsozmv'dp¢ Aitheeplowed Roriasy 28 apd Wowmg

shug%eﬁiﬂ1 GHicH ﬂ%{s & @Hmémé %f iﬂeséé?\ll@ cQBuf éQWeecdl&m;d portion,

clrcu count wh al so has three
for instanee o5d. itk wheel @4Athas kikdeeth 22 prpwéw fegnnargrgnggment

' f a top face thereof and a set of secondary
attﬂﬁ\fo@efgfeetz\teg&{.o 234 provided in annul ar arrangenent to

t he undersi de thereof (again. only visible on Figure
i Blseghiod s B RE TS ' g o inFe o fetainer
219t¢’mdssemdnld d:wot)wbeell 230 isfreceivehwithiat the ioResoingptdid 225 Helined
by %@9 @g{ 53@% o O{e?%gbsarﬂi By iRt QpiedRA 211 ik th&i€Srance
exists between the first 220 and second 230 count wheels. Thus, the first 220 and
second 230 count wheels are in concentric relationship with the level of the second
count wheel 230 slightly raised relative to that of the first count wheel 220 to enable
shutter 280 to protrude over and above the first count wheel 220. Both wheels 220,
230 are rotatable about a common axis of rotation defined in combination by the axis
of first spindie 212 and the shape of the circular retainer 219. As shown, the first 220
and second 230 wheels rotate counter to each other (i.e. one clockwise, the other
anti-clockwise). Kick wheel 240 is received by second spindie 214 for rotation
thereabout (i.e. at a second axis of rotation defined by the second spindle 214 and
therefore offset from the first axis of rotation). The set of kick teeth 244 of the kick
wheel are in meshed relationship with the set of secondary drive teeth 234 of the
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shutter 280, which in this enbodinment is of the sane
colour as the coloured portion, 15 for instance red.

Ki ck wheel 240 has kick teeth 244 provided in annul ar
arrangement at the top face thereof. When assenbl ed,
first count wheel 220 is received for rotation within
circular retainer 219 and second count wheel 230 is
received within the inner ring void 225 defined 20 by
ri ng-shaped first count wheel 220 and by first spindle
212 such that clearance exists between the first 220
and second 230 count wheels. Thus, the first 220 and

secgut gpunt2giteal A0t sudhetbiat retary motion of dhe kick wbeelt24hedsufls in

rotalt Bty B tfYeEcoRt colift R0, Pk, QYA Secth Z84%r i whee

250troesimwith éhe primanedrigs@etio 224 of theitirsb seuntavhiced 230dor Havable

rotati&ui %{ u@eﬁoﬁr%l M‘ft%hge? on?‘%ﬂ%n"‘@n‘ée&o%e%%t&%é%% K with the
rot at abl e ‘abou efined in

a commh axis of rotatlon
medicamignt dispenser 470 of Higwe 6, tie deve syhieell 260 Js 2riyabletthyebase

spodBREuB abe'Todd B HeBBERRUATIN. . J o tount er Lo
eac_h olt her _(i .e. one cl ockw se, _the ot h_er .

_ C el. C
The Jnisf sBEBSERbY, 20101, GRS 4 RckEiN 251 WA fftudes
throagh enebf a paitdf apederes 125@ i he driveswheet 5010 alketh@ Yive mdeel
250 eleBg ereyering ey Shynts e Bopided B ok PiRicoRRter sub-
assemisihe2D 1. elnatai typidal mmanufactulivegy Soplerations dhe nsld-gssdmbhe 201 is

cou 230 su

teeth 234, of th 0 seco t el h .t.hat

therbBES, AsSstibiRl, AEF aokibo, BB 251, dBienbs 40 Bk, (e Rdk1 A5 e
Iocka@ishmaggéélmblfb@é)ﬂ 6s mﬂ\h ttmﬂpbl 29436@1 Ioﬁd}ﬁg into a:] suitablegmadicament
. teet rjv el .. n Wit e pri
dispysandot g fhesitn ARER Iading: fhe. BeRing ik 25" S5 (Eeyed such that
the drive/athel 250 & now Afspbhsivé itbsa sutabile @aeslof 2RO. m¥llieament
. the dose counter 201 is used with the 5 nmedi canent
dispaNS&Senser 470 of Figure 6a, the drive wheel 250 is

dri vabl e by base spool take-up drive 460a as
descri bed previously. The counter sub-assenbly 2

First o) MBSk AT RO 3901 19 B RIOVIdRTcH 15r GTUerRida (see Figure

9) with l20f&a iR Qfotﬁlzi?@iaﬁaﬁég&ﬁﬁﬁﬁt@ﬁﬁiﬁer?ﬁ%eélﬂné Rithathe Rtk teeth
wheel 250 to Jock t rive whee 10 250, thereb

he d I . y
244 gt thedrieh wheelRA0-ieh thatyetany maves ofi the kick whget #4fesisultpfrom
rotadyN@0BEN IHF Ahe SRSt count wheel 220 only when said intermittent meshing

occurs.

Locating above the counter wheels 220, 230 there is provided a bezel / lens unit 294.
The bezel 294 is provided with a plurality of downwardly protruding, cammed
sections 235 that selectively interact with a ratchet element 236 of the second count
wheel 230. The cammed sections 235 (which in effect, act as pawls to the ratchet
element 236) act in combination with the ratchet element 236 such as to prevent
reverse rotation of the second count wheel 230 as a result e.g. of patient tampering
or due to the effects of undesirable vibration or impact.
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assenbly 201. In a typical manufacturing operation,

the sub-assenbly 201 is therefore assenbl ed and

| ocking pin 251 inserted to | ock drive wheel 250. The

| ocked sub-assenbly 201 is then transported for

| oading into a suitable nmedi canent dispenser for use

therewith. After |oading, the locking pin 251 is

renoved such that 15 the drive wheel 250 is now

responsive to a suitable drive of the medi canent

di spenser. First count wheel 220 may al so be seen to

be provided at its underside (see Figure 9) with a
Thef bezet 294 ischurtheropravided withrasrasthreugh 691ty BT Viewipg window, 245

- iAol oc 1025, 240 Whpedent
in 3T IRt} Rnpf 220 230 gtoy {76, el Mojdd 2 232, pkeenting
the dese countf Tbenlackingrpjn 261 isoslse tompesead indbe bezal29¢heel

220 only when said intermttent neshing occurs.

Locati ng above the counter wheels 220, 230 there is
As shawn idtgurebd2eind/ 13ae the midhet element 286 Theonfigread 39a resilient

AR el O b el SR e 20
The ;u@ieeelemeanﬂsﬁ hagan gpwar@y-gmm rai@:gtttoomaégp ap ti tip of the
ﬁng?geﬁq%ﬁg@?gﬁgﬁ bﬁ%ﬁ?i@%&@%d@vﬁﬁ tRE Lamitfdd Skt 85 as

act I'n conbrnation wt
the tsbeondatatint wheel238otagsstoreven sevessgratationt theresfer se

rotati on of the second count wheel 230 as a result

e.g. of patient tanpering 30 or due to the effects of
Thelsetend rcobhtewhedd 236 i thi embogdisrent isSibtetinallylforaeéd with thesratchet

furt vi de i a see-through region, or viewng
mew%ﬁag%ga@@\e ﬁq\"l'gﬁﬁ\%@l the count wheels 220, 230

di splay the count indicia 222, 232 representing the

dose The

ount. . | ockin i .251 is SQ. C ri ik
As i 58 Preacpinier RSP € Atalde iR B Py, a st
use ap&ratdn fef mnﬁg&a&ehs g(ypeﬁsegmmdoasiga_m 6ajn$iasmspool take-up
.arcuate I hger . dl sposed at the quter ci,rcu erence .
d""lehégg%é%ﬁ?ita It TeiPOBpe 29user 'OPa‘Pchf’x'gge?reqi)tng‘g@Ln the
mebfi%ért'nﬁﬁt uiws&wdithe@wcbaruahghaé drivetdea? 350 tat rotdte whigh, in
0 e In

. er. The ratchet too 3 sel ecti vel

turr. esiscnraltion 97 be ditaheeHng é!%!}%el ggazgge pearipg of fiass fgke-up

dri\f:eﬁa,rma, \félé@alp g8 WIS RS0 dnd fRstacint wherle2zXRisrartarigedrsuch that
t her .

when a s(ien%le dose from first strip 491a is indexed by actuation of the base take-up

drive 460a, first count wheel 220 rotates by 36° such that a single indicium 222

thereon is advanced (i.e. the ‘units’ count in the window 245 moves down one unit).

Where the previous visible count in the window 245 was x0 (e.g. 30 or 20), the
counting action resulting from the use operation is subtly different. Once again, base
take-up drive 460a is rotated in response to user action causing drive gear 250 to
cause rotation of the first count wheel 220 by 36° such that the ‘unit’ indicium 222 in
the window 245 moves on from ‘0’ to ‘9’. This rotation of the first count wheel 220
however, also brings the index tooth 228 into meshed relationship with the kick teeth
244 of kick wheel 240 such that the kick wheel 240 rotates and in turn, the second
count wheel 230 rotates. As best seen in Figure 13a, the gearing of the relevant
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10 The second count wheel 236 in this enbodinent is
integrally formed with the ratchet nenber 236 and the
shutter 280. As shown, the third counter assenbly 201
is arranged to count down. Thus, in a first 15 use
operation of the nedi canent dispenser 470 of Figure
6a, base spool take-up drive 460a is rotated in
response to user action in indexing a dose within the
medi cament di spenser 470 thereby causing the drive
gear 250 to rotate which, in turn, results in
rotation of the first count wheel 220. The gearing of

whdehs 220,30, 290 |slla'rrmge45§la;h matemeweogedrcowh’eahed Z30anothtes by

first count s .arr.ange
3005 3iat ey P p0/ns epeiait e 408 nymper phayaft petinus] sucn
thataéfs id Maiciim 1232 the®entigigavaricedd(. bvme46éﬁs cbumtsrn the wihdow
whe 220 rotates by 36 such that ah F‘g 4: i cium
245 moves; flava GHarty R, Uniblet will be nqtpd thating dhirg, goptes gssembly
20118 @rahGEP S @4int BOWASHrEH W0’ @B 0" Witid! then oM BE&dUREto be blocked
previous visible count in the wi ndow 245 was xO (e.qg.

out3p0 or 20), the 25 counting action resulting fromthe
use operation is subtly different. Once again, base

take-up drive 460a is rotated in response to _ use
Wheyetthe previqusi vigiblg covat was 10 fish xFd). they fing agtion Fesyiting from

the td%@ &f’érét‘iorpwabalw”ﬁﬂuy Zdifferaiit ﬁﬁtﬁa\mhetlbékt wheel ZgﬂléCUOn as

i ndi cium 222 i h he W ndow 245 noves on from

desmbema@weof%ﬁ‘#tém éhe eoleured (8. cemomaw 2 #he second count

whér%g?g(%' ?é'ﬁg ZQd%gntférd' |H@§>l$v%em' tﬁ%i ?&J&g%bjz %ﬁ&oifhﬁf f?\ gm(h GQFIay is

‘red B (.es gelaut om¢m2&4 erdypdicia 2220s pemBee)- and in turn,
the second count wheel 230 rotates. As best seen in
Figure 13a, the gearing of the relevant 52 wheels
Whee(he pasviousigsible countiwge dred (X ffi.e.he0).tthe courtinaiaetinrresulting

fronixprer Is ezggperéﬁgrf‘i%%% il Qﬁ%m?&g#ly ‘f{egél'g r'1llt‘ ﬁ'lsatt ggf‘ﬁ}fk Wﬁe@ﬁ%‘d‘acﬂon
as desatibesd ahiavgl esultslincthaeshaier partione 380 o&thgcsemqoqnt wheel 230
e Gk FR3 nfPHEe gk Tl AR TaP T e Wi 226
shutiered wiffl (i.e Sn@Ddicias228, 238 yisible at aluAtditionailyf therstopositien 238
in theset 3 Lebdliin fivd BEtHS3U)s Br8udlt iRl YppBded Pitbtion with the kick
teeth 244 whereby the kick teeth 244 and the secondary drive teeth 234 no longer
mesh. Thus, if the first count wheel 220 continues to rotate, e.g. in response to
continued user operation of a medicament dispenser into which the dose counter is
incorporated, notwithstanding that all medicament doses have been dispensed, the
index tooth 228 of the first count wheel 220 will still intermittently mesh with the kick
teeth 244 to cause the kick wheel 240 to rotate. However, this rotation of the kick
wheel 240 will not be transmitted to the second count wheel 230, due to the stop

position 238, and the shutter 280 remains in the shuttering position.
It will be appreciated that the above usage of the second counter has been

described in terms of a counter assembly 201 arranged to count downwards (i.e. to
count on from ‘n +1’' to ‘n’ on indexing), but that the counter assembly may be
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Where the previous visible count was 10 (i.e. x=1),
the counting action resulting from the use operation
is again subtly different in that the kick wheel 240
action, as 10 described above, results in the
coloured (e.g. red) portion 284 of the second count
wheel 230 being advanced into place in the wi ndow 245
such that the next display is 'red 9 (i.e. coloured
portion 284; and indicia 222 is nunber 9). Were the
previ ous visible count was red 0" (i.e. x=0), the

counting action resulting 15 fromthe use r aft, ,
sretiovardh e soseuy unirts G nSRaHiaCOMM SR Tgen * 1
irfag. tlon as described above, results in the
s utt portion 280 of the second count wheel 230
bei ng advanced into place such that the next display
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VI Si . Additionally,
abom o8y maderfra @ny; switable rgéiten siish @‘Fd@!??"%??‘v@ef é‘@tﬁ"als
ght into opposed relation with the kick 20
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Suitable medicament dispensers herein are for the dispensing of medicament,
particularly for the treatment of respiratory disorders such as asthma and chronic
obstructive pulmonary disease (COPD), bronchitis and chest infections.

Appropriate medicaments may thus be selected from, for example, analgesics, e.g.,
codeine, dihydromorphine, ergotamine, fentanyl or morphine; anginal preparations,
e.g., diltiazem; antiallergics, e.g., cromoglycate (e.g. as the sodium salt), ketotifen or
nedocromil (e.g. as the sodium salt); antiinfectives e.g., cephalosporins, penicillins,
streptomycin, sulphonamides, tetracyclines and pentamidine; antihistamines, e.g.,
methapyrilene; anti- inflammatories, e.g., beclomethasone (e.g. as the dipropionate
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(e.g. acetal or ABS). Wilst the dose counter herein
has been mainly illustrated for use with a nedi canent
di spenser in which an elongate formblister stripis
advanced to enable release of 10 nedicanment fromthe
i ndi vidual blisters thereof the dose counter is also
suitable for use with other types of nedi canent
di spenser. Thus, the dose counter is also suitable
for use with netered dose inhaler (MDI) type devices
in which, generally actuation is responsive to an
actuating novenent (e.g. push down the MDI canister)
estergRatidagene ¢e.gt &s ltnetmbmgnate ester), funisdiide, pudesanide; reflaposide,

rorkg5tle 38 E354 Bk S, SReSBARY \ILAIEL BT ) e

acet@ﬁfdéyl o vawmuémmbwdrw-m-methw-m -1 Ja-prapionyloxy-
omruni cation with t ebulkrg rvmr?ra reI t|v§_8 t
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dvancengnt to e |ver OSItI on is respon

SU'PBQ% %ﬁimﬁﬁ!@m %\)‘Eﬁ@ﬂte)( @PBed%%??ﬂj'"ﬁ "l°§?"8¥ (eg as
hyd f&mh@ MGy EndteRl n?é(é 39 Rlmab)ediseprenaline,t h’ﬁetaproterenol
RY

er gOSItIOﬂ relative to a housi ngt Sui t abl

phenylephrinee Rhenyiprpparalaminge piEbtersl (.6.AS A4 %)sﬁaﬁe'ﬁfﬂj (%9. as
hydfSeHioRaSE rt‘&-mtercﬂ eﬁ%ﬁbﬁkﬂ {ey Ty sdlﬁ}?até)" €ifs’tie‘i!‘i?dﬂneoflulobuterol or 4-

respiratory disorders suc as asth and chro

hydwwr[adtz 2 (zzghmmxvdwrgeﬂb@'f?mdaﬁ)yllamfmlew'r?@”&nd
beng&ﬁ lbﬂ% %B%H&sine 20 ’%@Bﬁ@f&r | ape WBRW@R%Z@)‘WMH&Q -(1S-

rom for xarrp e, ahnal gesli CsS, ?
hydmureaettm—2mhn9mlquhyiarpmobr@uma,rﬂgﬂt%kﬂ-ﬂ(%yh’!'éﬁ@t&?ﬁﬂ -5o)-
el P 0B A RBIGALP B3 S i £os)

(amBwkatbonyipt qiipdriginyticarboeylfoxy Jphienyl]-2-{(§2S x4-metbylsd{R
metﬁgﬂﬁm%qqxiy? ﬁgetyliqﬁntgbv %ﬁ{agmﬁglﬁmfﬁgg B@ﬁ%ﬁﬁ%{éd&g ;ﬁ.g. as free acid or

potdseiunaesit), divesticsnd.gpearhitoride] aebcrmhmérgacst eugi nipgatropium (e.g. as
net hapyr,i | ene; t|- nfa
brorEe} opiRRRe PEOYT® ot hOVBPAPE: SRETENeS, 88y Sortisore.
hydfdcbtﬂsaﬁéon@r ( @r@imﬁﬂoﬁd’le xurmlpxneslat e gest @amjinophylline,  choline
i solide, des r of |de

medsb¥RrSS) e DHSSREMLe, DPTLEASRATS:, PERARREREndind ana
pepfidesy e q2Sinklifh or glucagon; vaccines, diagnostics, and gene therapies. 1t will
be clear to a person skilled in the art that, where appropriate, the medicaments may
be used in the form of salts, (e.g., as alkali metal or amine saits or as acid addition
salts) or as esters (e.g.. lower alkyl esters) or as solvates (e.g., hydrates) to optimise
the activity and/or stability of the medicament.

Preferred components of the combinations comprise medicaments selected from
albuterol, salmeterol, fluticasone propionate and beclomethasone dipropionate and
salts or solvates thereof, e.g., the sulphate of albuterol and the xinafoate of

salmeteroi.
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acetoni de) or 6a, 9a-difl uoro-1l
a- hydr oxy- | 6a- net hyl - 3- oxo- 17a- pr opi onyl oxy-
androsta-1, 4-di ene-17[i -carbot hioic acid
S-(2-oxo-tetrahydro-furan-3-yl) ester; 5 antitussives,
e.g., noscapine; bronchodilators, e.g., albutero
(e.g. as free base or sul phate), salneterol (e.g. as
xi naf oate), ephedrine, adrenaline, fenoterol (e;g. as
hydr obrom de), fornoterol (e.g. as funmarate),
isoprenaline met apr ot er enol , phenylephrine

henyl pr opanol am ne, plrbuterol g as acetate),

Prefesigd soaingneqts of combinatipns etagtive i mé? iepts Goptaip palbitamol (e.g.,

as (herfed %éé“@r {te &Ipﬁéteséélltphﬁfsﬁﬂnetérﬁpﬁé hardsNRe xinafoate salt) or

formagiero g = fre Tyl Saltbinenbjnationoxy o apinfammaiap feroid
such2¥!d sé&&ﬁétﬁs% %Eﬁﬁ 58 ngeo 1Btdg(dﬂa?é)eor AHARASONE edtBr (e.g..

agoni sts, e Am no- 2- ??L‘S—
the wm@a}emrmudeaorpdenﬁ pantlnaﬂadymmﬁ?rr%p@rnbmwr} ofcompenents
eg ﬂthéa%ﬁf@??%:suénéﬁﬁ)andt SUFREFT BF | u§ﬁﬁﬂ%féofctb9hlcularly the

Integrin |nh|b| tors rg
xmqfqasp salf)4- { [further combination of components of particular interest is

I h ] -2-

oo ATEGH RN To ) BEpAABHABTERETY) o) P -2
acetyl ] am no) pent anoyl ) am no] propanoic acid (e.g. as
Gerterrgiﬁb?sjgge%dn?@&%%ﬁ% pbﬁu@‘eg)sungﬂurﬂ H‘éﬁ\/er% h ﬂ*ﬁ brog?chlal or
alvemdar begioni @) thet jungr cmveman aaeropynwmordlame@eropf uass than 10
ric PRGBSty s B3RELomAURL S5REE 080 Pofiies oy g uses
if dtalhaeqptwblhenaioetpoﬂsyei the tdspaplmyy lraoiatsedeﬁiradhesuplh)asl fheenasal

co HAHE B i et RS By o p B, B

appl'dpnatelly it ib epref_éeed tliai raedieammts ake Hélexd:rémtdglemeaw\mhtdmtp;ents

o B B e O SRS Bl it Ben

exc(pli’el?wf sach dsad@l'yiddchand]ﬁ (i. starchgs celidleses apd. the, like)wiarctose,
al kyl ester SO

alocyse ) pGato ating ey 800 HRIpOPGeisind Hyoghie dgipents such as

calditrd icamanate.or 3bdidheEisionas] ICAuWwe e atprefefreti leXcipient.
combi nati ons conprise nedi caments sel ected from

al buterol, salneterol, fluticasone propionate and

Parti64 Mbaﬁmaerédpmidéﬁﬂir@ @ifor eRtibien0m&PIbeaiphsduced by
t hereof, e. t he sul phate 8f al buterol and the
conxqzrﬁgpe ttgc quessa| R é?)%rnpe y micronisation, milling or sieving.

Additionally, medicament and/or excipient powders may be engineered with
particular densities, size ranges, or characteristics. Particles may comprise active
agents, surfactants, wall forming materials, or other components considered
desirable by those of ordinary skill.

The excipient may be included with the medicament via well-known methods, such
as by admixing, co-precipitating and the like. Blends of excipients and drugs are
typically formulated to allow the precise metering and dispersion of the blend into
doses. A standard blend, for example, contains 13000 micrograms lactose mixed
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i ngredients contain sal butanol (e.g., as the free
base or the sul phate salt) or salneterol (e.g., as the
xi nafoate salt) or fornoterol (eg as the fumarate
salt) in conmbination with an anti-inflanmmatory steroid
such as a becl onet hasone ester (e.g., the

di propi onate) or a fluticasone ester (e.g., 5 the
propi onate) or budesonide. A particularly preferred
conmbi nation of conponents conprises fluticasone

propi onate and sal meterol, or a salt thereof
witlf famicrograms girugayieldinghan exginiestiodrug ratio qfi280;1. Dosage blends

witly Qg&g@ﬁf { O&hggaﬁﬁwtﬂoﬁf toPR thhay b8 usédt At 9&ly lbWw ratios of
budesoni de a ornoterol (e.g. as the fumarate salégz
excigientda drug, hpwepen.the dugdose cepraducibiityimay acomg MmeRe yanable.
for delivery to the bronchial or alveolar region of
the lung have an aerodynam c diameter of |ess than 10
It will be anderstaod thattherpiesant dissiosureais for ecpuspesapkillustratienp only
andireSfvéiibh :te‘iteﬁtﬁs B nodficHiisHS, vadatidRs 'aYlg riﬂ’if)meﬁ%&r thereto.
porti ons o € respiratory tract 1s desired, such as
the nasal cavity, nouth or throat. The nedi canment may

Th? ﬁregéghip g@@g@g c@ggfpﬂggg fronvbmtsntl%ﬁmpgb@.t@hus 394.0

canents are Ivere
and 0gHi8h264 .8ifiled, eespegtively.con (1€ fnebruary RORMiapd 1§ August 2004, the
[ I ' (eTa ' cC D i,hcl ude

enth¥ chiiBnf of¥ach B hh 8 inclcr aRUReRif b BfcncenC

starch, cellulose and the |ike), |lactose, glucose,

manni. t ol ' ' lel
g Plibn T8 5 SopcAbar T SRR 1o el ey b used oo o
basi® dowu priority dni méspedtanft asye subsaenupntpplicatiorx cThe etaims2gf such

P icl of.th wd ' / ini
o3 S Y S 9 R R G hares
destxibap ltiserbin. NThey mayabkethe for ofhproduct insathod) or use claims and

Addi tional |l y, -medi canen nd/ or .exci pi .
may et el et AT Py dike, Brg Dt nBY Y irk Bldwing
clainis:characteri stics. Particles may conprise active 25

agents, surfactants, wall formng materials, or other

conmponents consi dered desirable by those of ordinary
skill.
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The excipient may be included with the nmedi canent via
wel | - known net hods, such as by adm xi ng,
co-precipitating and the |ike. Bl ends of excipients
and drugs are 30 typically fornmulated to allow the
preci se netering and dispersion of the blend into
doses. A standard bl end, for exanple, contains 13000
m crogranms | actose mxed 56 with 50 mcrogranms drug,
yi el ding an excipient to drug ratio of 260:1. Dosage
blends wth excipient to drug ratios of from100:1 to
1:1 may be used. At very lowratios of excipient to
Clagmsig, however, the drug dose reproducibility may
becone nore variable. 5 1t wll be understood that the
present disclosure is for the purpose of illustration
1. onlAy dosmctoutier iforv ese ivith axmedidameot dispehsaraisaidndose counter
o *% ions and i nprovenents thereto. The present
"ﬁ%% cation clains priority from UK patent application
Nos. O 403 394 O and O 418 264.8 filed, respectively,

a 20 B SR HaeAO8 o e S e 308 or, ol G o
whefeﬂaﬁr&meﬁ@a sfag;at;n mﬁrg?a;yodmeoteemf awﬁngaeld adnuga;gletge?eigftfbodrivable
rotefiBf o 8 rof iR appiia et St flrotoBll | cat i on. The

claims of such subsequent application may be directed

feature or |na f descrlbed
a shoRdbunt e Srapordlibrlile anFingrir 4t ot e seid grond
countwhed! mdrm"ayai semebmﬁdawl drivdieewparraigedaimplaely tingteon; and
without limtation, one or nore of the follow ng

cl aims: 57 C!aims 1. A glose counter for use W|th a
a kime WHeanBifandédstoao&Rs abém 8l sdesrRl 8as! of &Btatncﬁﬂmét FloRy tHe first
{lrst coun \A/Reel edtoro %{ﬁg ut a first
axis, @ §°‘6‘|‘°’1~oﬁ"’é{’£ kigk W d"‘F QQ & 86he lepth ATARgRd,gnaplarly
ther@Bh aHd @ MmeBRed FslhtichshiReith ahé adegiest tohday | dtiveheefBf the
for drivable rotation of the first count wheel about

secgnd goynt wheebsych that rpquo(yﬁn of the kick wheel results in rotary motion

of the second count wheel,

wherein said first count wheel further includes a fixed index tooth arranged for
intermittent meshing with the kick teeth of the kick wheel such that rotary motion of
the kick wheel results from rotary motion of the first count wheel only when said

intermittent meshing occurs.

2. The dose counter of claim 1 configured and arranged so that said intermittent

meshing is able to occur a plurality of times.

3. The dose counter of claim 1 or 2, wherein at least one of the first and second

count wheels has the form of a disc or a ring.

30 4. The dose counter of claim 1, 2 or 3, wherein the set of primary drive teeth are

arranged circumferentially on the first count wheel.
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to a second count wheel arranged to rotate about the
first axis of rotation, said second count whee

i ncluding a set of secondary drive teeth arranged
annul arly thereon; and a kick wheel arranged to
rotate about a second axis of rotation offset fromthe
first axis of rotation, said kick wheel including a
-set of kick teeth arranged annularly 15 thereon and in
meshed rel ationship with the set of secondary drive
teeth of the second count wheel such that rotary

noti on of the kick wheel results in rotary notion of
the second count wheel, wherein said first count whee

i ncl udes_.a fixed i ndex toqth arra
5. 1 nBeTHOSeERUNIRE O ARY ol ohopnes 1183 HBdF BE Py g8 teet
areWh RRIshed! edlatidhghip witipa driv@ivheal. of  the ki ck wheel
results fromrotary notion of the first count wheel

only when said intermttent nmeshing occurs. 2. The
6. dosmeCquyal Bburtér 6 aaim 5, apafdig une drive dvimet &ngdapted in use to

t hat saldlntermttent 25 neshi is.able to oc ur .
coupla,witlh ApyPRSFating fpechaism g a osbeaitent dispRset RLBDY asfuation
of the o&@t@hﬁg hethahiSmsé traRsmited td thef ddsetcoantérsecond count

wheel s has the formof a disc or a ring. 30 4. The

dose counter of claiml1l, 2 or 3, wherein the set of

7. P iTHA dos c¥BnteR @ [tiahhes Gl 6,onBEeRiIrt the drife rvehidel ds |dyivable in
the first count wheel. 58 5, The dose counter of any

responsedp uspractionof the medicarient isPeRsehr i mary drive teeth
are in nmeshed relationship with a drive wheel. 5 6.

The dose counter of claimb5, wherein the d[‘
8. i s Thgadasecauntes b any ongdh,ypeepwchngrgl%@éf\g eredn the secondary

dn\}éetﬁg'lﬁrﬂré %h% &d ERdinsrerephlybrshensRbndbsimt Whert t uat i on

e opera I'ng nmechanismis transmtted to the dose
counter. 7. The dose counter of claim5 or 6, wherein

therdr A SRRNS, whérels & d
S. act |h%nao§e %@‘ﬁﬁrebfggfn'gﬁt@mdfﬁg%gbﬁg%%' . The dosée @ seeon

coundwheelris afranagd eonceptricitp thesfirsteantyheelhi ns, wherein
the secondary drive teeth are arranged

circunferentially on the second count wheel.
10. The dose counter of any of the preceding claims, wherein the first count wheel

takes the form of a ring and the second count wheel is disposed within the ring.

11. The dose counter of any of the preceding claims, wherein the second axis of
rotation is spaced from the first axis of rotation at a spacing such that the path of
rotation defined by the kick teeth of the kick wheel is enclosed by the path of rotation

defined by the primary drive teeth of the first counter wheel.

12. The dose counter of any one of the preceding claims, wherein the kick teeth

are arranged circumferentially on the kick wheel.
13. The dose counter of any one of the preceding claims, wherein the index tooth

is fixed at a point at or about the circumference of the first count wheel and rotation
of the first count wheel is arranged to bring the index tooth into meshed relationship
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15 9. The dose counter of any one of the preceding
clainms, wherein the second count wheel is arranged
concentric to the first count wheel. 10. The dose
counter of any of the preceding clains, wherein the
first count wheel takes the formof a ring and the
second count wheel is disposed within the ring. 20 11.
The dose counter of any of the preceding clains,
wherein the second axis of rotation is spaced from
the first axis of rotation at a spacing such that the

path of rotation defined by the kick teeth of the
w'tmﬁhew'%tee!h ofdhes ek wheg! ajya particylar poipfofithe sataprcycle of the first

couflEivh88 Suby tHd %\é%ﬁln%%c\ﬁugrd n¢e (ﬁl‘ﬁﬁ% Ralh chi efté Fothtion of the first

count er wheel ose count er o any one
couphwheglecedi ng cl ai ns, wherein the kick teeth are
arranged C|rcunferent|ally on the kick wheel. 13. The
dose counter of any one of the preceding clains,
14. whdhei dosehgounteie of tanyt one 39 the memngtclmnpomavmt aofatchet

meéﬁé?ﬁgm fdPntBt JCBWF! & Sie {:pg\% Shte? %H%telsv‘@ceﬁ%\éém Jeverse

rotation coun I'S arrange
mommtfmeoﬁndex tooth into mashed rel ati onshl p 59
with the kick teeth of the kick wheel at a particular
point of the rotary cycle of the first count wheel
15. sudhetdese cousler of clairo ulds whecain the 'ratghaimmnplaem surface

arrarngéatto 9\&; I:t vmxe I:érﬁoéllotvf‘;e? BP&V; one or%th Jﬂﬁe Q:gﬁﬁt whee!s

unter one e"preceding c avi ng
rat chet nechanlsn1for interacting with either one or

bo 0y Prave v Y
16. e I8 Bt o it R 8 BIT Sprde’ i Eaert toypesit
correett ailgetneoboﬁhe drediciaon dhe courtt aheels16 peovideng elbar count reading.
interact wwth a camfoll ower provided to one or both
of the count wheels. 16. The dose counter of claim
17. 15 Thefdaseicountee of any sne fofittee precediap ethiing aalaptext for use with a
indicia on the count wheels

meqctgarrégrgtfﬂn?lgnge s%ﬂ'"éﬁ'&ﬂTer?tgadl ng. 15 17. The dose

counter of any one of the preceding clains adapted for

use Wi J h a . . . ) .
18. he dose counter of any one of the preceding claims having a housing which
includes a viewing window through which the count may be viewed.

19.  The dose counter of claim 18 having a shutter to close off the viewing window
at a predetermined point in the dose counter operation.

20. The dose counter of any one of the preceding claims, wherein the first and
second count wheels are adapted in use to contra-rotate about the first axis.

21.  The dose counter of any one of the preceding claims having a display region

through which the first and second count wheels are rotatable and a shutter which is
movable to a shuttering position in which it shutters the display region.
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medi canent di spenser as an insert thereto. 18. The
dose counter of any one of the precedi ng clains having
a housing which includes a view ng wi ndow through

whi ch the count may be viewed. 20 19. The dose counter
of claim 18 having a shutter to close off the view ng
wi ndow at a predeterm ned point in the dose counter
operation. 20. The dose counter of any one of the
precedi ng clains, wherein the first and 25 second
count wheels are adapted in use to contra-rotate about
the first axis. 21. The dose counter of any one of the

22 Pr enRddeee eb@itamohawinn@1awiicts 8 sy coefigured andr agiged that the

whi ch the first and second count wheel g . a I
shulign i 0B DA She BREIBOLRBPOET, s i (g YR8 count
whBass iafeé PipredetabrhinBd iahg@hupositichstdbeutihefirstyaxisegi on. 30
60 22. The dose counter of claim21 which is so
configured and arranged that the shutter is only

23.TOVEHY Bokd chlifted lbfitdfimi RY gro22 icbafigunéd andharrangest sartbiat the

second count. wheel s, are i redet er,m ned a
shuise i ol bR e ALY 16 e syfeap St e BN count whee
ha®fotatbdithroddh 8phAAlity BNfevolutions abslitaiie isgaxis.so that the
shutter is only able to be noved to the shuttering

position when the first count wheel has rotated

24 1 NreieOfose @unted!of bty Bhe bewialng 2 PEs23bonfigurddahd airhinged such
axis. 24. The dose counter of,anx one of clains 2

thap thecehmitteq maves ihis sPytalNePastion in TeSRONSE 19 MY 8& 3t least

ond B8 cblnt WiseeliUt tering position in response to
movenent of at |east one of the count wheels. 25. The

dose counter of any one of clains 21 to 24, wherein
25{ EeT@Hc?éeeéodn?er'B?\éﬁS‘ onb ®f claims RYitd 4] Wherefsihel shuttByis moved

the at least one count wheel. 15 26. The dose counter
to itsf shyttering pesitiqihy therptieast epecowit Wheebarried to the
shuttering position by the at |east one count wheel.

26. The dose counter of claim 25, wherein the shutter is carried to the shuttering

position by the at least one count wheel.

27. The dose counter of any one of claims 24 to 26, wherein the at least one

count wheel is the second count wheel.

28. The dose counter of any one of claims 24 to 27, wherein the at least one
count wheel and the shutter have cooperating parts through which, in use, the at

least one count wheel moves the shutter to its shuttering position.
29. The dose counter of any one of claims 21 to 28 configured and arranged to
display a count sequence with the count wheels and to cause the shutter to move to

its shuttering position at the end of the count sequence.

30. The dose counter of any one of the preceding claims having count indicia on

the count wheels.
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27. The dose counter of any one of clains 24 to 26,
wherein the at | east one 20 count wheel is the second
count wheel. 28. The dose counter of any one of clains
24 to 27, wherein the at |east one count wheel and
the shutter have cooperating parts through which, in
use, the at [|east one count wheel noves the shutter
to its shuttering position. 25 29. The dose counter of
any one of clainms 21 to 28 configured and arranged to
di splay a count sequence with the count wheels and to
cause the shutter to nove to its shuttering position
at the end of the count sequence. 30 30. The dose

cowhter of r [ clai havi .
31. o e Yosk ofibienBF afik Akl of B 127 € F0: et g puteer is
oonumisadmonﬁofathgcomﬁwﬁee&al ms 21 to 30, wherein the

shutter is conprised in one of the count wheels. 5

32. The dose counter of claim 31, wherein the count
32. wh@be doseicouater aif Iclairnhad 178ehergint the tdorint tieekis. infgraliyformed
withdtﬂg% tgunter of claim31l or 32, wherein the shutter

M’ ¥ the other count wheel. 10 34. The dose
counter of any one of clainms 31 to 33 mherein t he

Thihb st LouRTIRrIs M or 35 HREREN RS SBie Sfaries e other

oounmrﬁeeyured and arranged 15 to sequence froma count
node of operation, in which the first count wheel is
able to drive rotation of the second count wheel

34. thﬂ‘belgimeha)dﬁtérkoﬂ/\/éﬁﬁbnet@f dlalRé)-310t61 83, WhEFeiRfthe shutter is
whi ch he first count wheel is unable to

oorrmneeé tg?é??‘?ﬂﬁ"iﬂ“"fw €elsecond count wheel through the
ki ck wheel. 20 36. The dose counter of claim 35

conLi ured and arran%ed to sequence fromthe
e dose counter of any one of the precedrng claims configured and arranged

to sequence from a count mode of operation, in which the first count wheel is abie to
drive rotation of the second count wheel through the kick wheel, to a non-count
mode of operation, in which the first count wheel is unable to drive rotation of the

second count wheel through the kick wheel.

36. The dose counter of claim 35 configured and arranged to sequence from the
count mode to the non-count mode when the first count wheel has completed a
predetermined number of revolutions about the first axis.

37. The dose counter of claim 35 or 36 which is adapted to sequence from the
count mode to the non-count mode when the second count wheel is disposed in a
predetermined angular orientation about the first axis.

38.  The dose counter of any one of claims 35 to 37 configured and arranged such

that in the non-count mode meshing of the kick teeth with the index tooth and/or the
secondary drive teeth is unable to occur.
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count node to the non-count node when the first count
wheel has conpleted a predeterm ned nunber of
revol uti ons about the first axis. 37. The dose counter
of claim35 or 36 which is adapted to sequence from
the 25 count node to the non-count node when the
second count wheel is disposed in a predeterm ned
angul ar orientation about the first axis. 38. The dose
counter of any one of clainms 35 to 37 configured and
arranged such that in the non-count node neshing of

the kick teeth with the index tooth, and/Jthe f kick
39. sddendese, counterot ainh 385 Whemin @ gap it Plpvideghinsihe S ot kic

#n BReMdnscauntwiodied i n
teetlﬂﬂﬁﬁe ¢ &ﬂ'go‘%kl by @fiveltedtn o Hisabld iweshifg

teeth or the secondary drive teeth to
di sabl e neshlng in the non-count node. 40. The dose

Gﬂ'ﬁtcﬂﬁeoéotﬁ@f ARy %et&%@b%edwwmaldmlmmm edlock-out

ock-out 5" nmechani sm for Tock the dose

5 mechanism éor lagking therflesp soHptesat an §ﬂ63@\"&9* it operationrn e gose
counter of claim40, wherein the | ock-out nechanismis
adapted to cause the first count wheel to be |Io

41. agﬁiamsermttmﬁfd?f claimptQ; whegeindie logkawt mgcigpisap|s acFapted to
cauée'lﬁé;’fL 2P Oﬁt%e@ oeg%ajégélnﬁ%ﬁﬁ&'\ ng to any one of
I'ng Sl

prece nmedi canent di spenser
for use with a nmedi canent carrler having nul tiple

10 42, 918 Hé&?éarrﬂ%gv Ifs?@ﬁ&ir iHesTBSrating 'd 866¢ beuritbry accordiog to any one

di'spense an |nternal mechani sm f or di spensi ng

ofthebeemdmgldalmrredl canent doses carried by said 20
nmedi cament carrier, said nechanismconprising, a) a
receiver for receiving the nedicanent carrier, b) a
rel easer for releasing a distinct nedi canent dose from
the nmedi canent carrier on receipt thereof by said
receiver; 25 c) an outlet, positioned to be in

15 comuni cation with the nedi canent dose

43. A medicament dispenser for use with a medicament carrier having muitiple
distinct medicament doses carmied thereby, said dispenser having an internal
mechanism for dispensing the distinct medicament doses carried by said

2¢ medicament carrier, said mechanism comprising,

a) a receiver for receiving the medicament carrier,

b) a releaser for releasing a distinct medicament dose from the medicament
carrier on receipt thereof by said receiver,

25
c) an outlet, positioned to be in communication with the medicament dose

releasable by said releaser;

d) an indexer for individually indexing the distinct medicament doses of the

30 medicament carrier; and
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rel easabl e by said rel easer, d) an indexer for

i ndividually indexing the distinct nmedi canent doses of
the 30 nedicanment carrier: and 63 e) a dose counter
according to any one of the preceding clains for
counting each tinme a distinct nedi canent dose of the
medi canent carrier is indexed by said indexer. 44.

H . . . - _
o, APSSERRERr SR o Sy 1 68 Dot i fycouning
eathstimesa distinchnyedicameht dose 10 tHe niediddmenheagien ié fvedexed by

dé)se counter forns a sub-assenbly thereof. 64
said indexer.

44. The medicament dispenser of claim 43 for use with plural such
medicament carriers.

45. The medicament dispenser of any one of claims 42 to 44, wherein the

dose counter forms a sub-assembly thereof.
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