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The use of inhalation devices in the administration of medicaments, for example in

bronchodilation therapy is well known. Such devices generally comprise a body or
housing within which a medicament carrier is located.  Known inhalation devices
include those in which the medicament carrier is a blister strip containing a number
of discrete doses of powdered medicament. Such devices usually contain a
mechanism of 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 tfue patient.
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The Applicants have now devi sed a dose counter that neets some or all of
the above criteria. In enbodinents, the dose counter nay be provided to the
medi canment di spenser as a separable unit, which enabl es ready re-use and
recycling thereof. The latter benefit is particularly inportant where the
counter 5 conprises conmponents, which are readily re-usable and potentially
expensive to re-manufacture. United States Patent No. 5,988,496 describes a
dose counter conprising a first count wheel and second count wheel arranged
to rotate about a common axis of io rotation. The first count wheel
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position, in which it does not co-operate with the second count wheel and a drive
position, in which it co-operates with the second count wheel to cause it to rotate
about the common axis of rotation. The drive tongue is forced into position by action
of a cam.

15

Summary of the invention

According to one aspect of the invention there is provided a dose counter for use
with a medicament dispenser, said dose counter comprising

20
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;

25 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

30 thereon and in meshed relationship with the set of secondary drive teeth of the



30 thereon and in neshed relationship with the set of secondary drive teeth
of the 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 nmeshing with the kick teeth of the kick wheel such that rotary
notion of the kick wheel results fromrotary notion of the first count
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with a drive wheel provided to the nedi canment di spenser in which the
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Suitably, the dose counter includes a housing, which in aspects includes a bezel /

lens cover for the count wheels and through which indicia are generally visible. ~

15 The dose counter herein comprises a first count wheel arranged to rotate about a

first axis of rotation. The first count wheel may for example, take the form of a disc or

aring.

The first count wheel includes a set of primary drive teeth arranged annularly,
20 prefefab!y 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
25 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 wheeis rotate

30 about the same (i.e. common) first axis of rotation.



In aspects, the first and second wheels may be arranged to rotate in the
sane direction or in opposing directions (i.e. one clockw se and one
anti-clockwi se). The second count wheel includes a set of secondary drive
teeth arranged annularly 5 (e.g. circunferentially) thereon. The secondary
drive teeth are therefore arranged in annular fashion at or about the
circunference of the second count wheel. In 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.
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20 Suitably, the plane of rotation of the second counter wheel is slightly raised relative
to that of the first counter wheel. In one aspect, the second count wheel is 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.

25 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

30 primary drive teeth of the first counter wheel.



The first count wheel further includes a fixed index tooth arranged for
intermttent nmeshing with the kick teeth of the kick wheel. That is to say,
the index tooth is fixed to the first count wheel and nay be brought into
meshed rel ationship with the kick teeth of the kick wheel on an
intermttent-basis. 15 Rotary notion of the kick wheel results fromrotary
notion of the first count wheel only when said intermttent neshing of the
i ndex tooth with the kick teeth occurs. Wen nmeshing occurs, a contact
ratio of 1 between the index tooth and the kick teeth is preferred,
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kick teeth of the kick wheel at a particular point of the rotary cycle of
the first count wheel. It nay be therefore be appreciated 25 that in this

case, s MR kiR LRI HFeSinaisshedUrbiabignshis With dinp bettad secoratanpdrivd teetreofithest count
e hersapest it 0, 63 e aV b AU vABSTIBSHE pRh 1
i 'S par thHb 3biohBEHANVRESIOTRatIO torss at ftiee Wble eheekis eotateutthe-meshingiaig i n
close ptgugxliigli ttgetia Othgrggf %VI? ttrﬁgréecgpagar&aér?v%e{eeth of the second count wheel
resuits in rotation of the second count wheel.
10
The first count wheel further includes a fixed index tooth arranged for intermittent
meshing with 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 meshed relationship with the kick
teeth of the kick wheel on an intermittent basis.
15
Rotary motion of the kick wheel results from rotary motion of the first count 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.
20
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 fo 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
25 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

10 when the wheels are contra-rotating in close proximity to one another. The ratchet



mechani sm may be | ocated on the body of a nedi canent di spenser w thin which
the counter locates. In one aspect, the ratchet conprises a cam surface
arranged to interact with a cam5 follower provided to one or both of the
count wheels. The cam surface may al so be shaped to assist correct
alignment of the indicia on the count wheels to provide a dear count
reading. In aspects, a ratchet elenent is provided on either the first or
second count wheels 10 and interacts with a ratchet (e.g. cam surface

| ocating on the housing. Suitably, the ratchet surface is provided on a
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locating above the first and second count wheels.

Suitably, some or all gear teeth of some or all of the toothed parts herein have

15 flanged form to enable effective meshing together thereof.

The dose counter herein is in one aspect, suitable for use with a medicament

dispenser of any suitable type and may be provided as an insert thereto.

20 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

25 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.

30



The counter herein is in one aspect, suitable for use with a nedi canent

di spenser for use with a nedicanent carrier (e.g. having nultiple distinct
medi canent doses carried thereby), said dispenser having an internal
mechani sm for di spensing the distinct nedi canent doses carried by said
medi canment. carrier, said nmechanism5 conpri sing, a) a receiver for
recei ving the nmedi canent carrier b) a releaser for releasing a distinct
medi canment dose fromthe nmedi canent 10 carrier on receipt thereof by said
receiver, c) an outlet, positioned to be in communication with the
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form nmedi cament carrier is in the formof a strip or tape. The term
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c) an outlet, positioned to be in communication with the medicament dose

releasable by said releaser;

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

medicament carrier; and

e) a dose counter as described hereinbefore for counting each time a distinct
medicament dose of the medicament carrier is indexed by said indexer.

20
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
25 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 biister pack form, but it could also, for exampie,
comprise a carrier onto which medicament has been applied by any suitable process
including printing, painting and vacuum occlusion. The medicament carrier has

30 multiple distinct (i.e. separate) medicament doses carried thereby.



The di spenser has an internal nechani smfor dispensing the distinct

nmedi canent doses carried by the nmedi canent carrier for admnistration for

i nhal ation by the patient. 5 The nmechani sm conprises a receiver (e.g. a
receiving station) for receiving the nmedi cament carrier. The nmechani sm
further conprises a releaser for releasing a distinct nedi canent dose from
the nmedi canent carrier on its receipt by the receiving station. The

rel easer 10 can have any suitable form Were the elongate carrier is in
the formof a blister strip, the releaser may for exanple, be a nmechani sm
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the elongate carrier. The nedi canent di spenser conprises a counter for
counting each tine a d| stinct 5 nmedi canent dose of the nedicament carrier
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resul elt rec or indirectly in drivable rotation of the first
count whelehsalfie by.galgo'g agefiuhe oufiel repy, have any suitable form. In one aspect, it

has the form of a mouthpiece and in another, it has the form of a nozzle for insertion

into the nasal cavity of a patient.

20 The outlet is preferably a 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
channeiling means to the released medicament dose, thereby enabling its inhalation.

25 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.

Hetical form channels are envisaged.

The mechanism also comprises an indexer for individually indexing the distinct

30 medicament doses carried by the medicament carrier. Said indexing typically



The nedi canent di spenser may further by provided wth nmeans to nmani pul at e,
and 10 in particular magnify, an anal ogue count indicium The neans nmay in
one enbodi nent, conprise a nagnifying wi ndow. |In another enbodi nent, the
means conprises a prismatic viewer capable of acting on an indicium and
causing it to be displayed in manipulated format a desired view ng
position. 15 In a preferred aspect, the nedi canent dispenser is suitable
for use with a nedi canent carrier conprising a peelable blister strip
having a plurality of pockets for containing nedi canent wherein._said
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mechani Theanegicarséntglisfhisa) enay dpdhsir iy mrovided withgpearscta Vanpuletpoidet of the
medi cament _carrier: _ ..h) POS| & o] g e; and a
lid sﬁ’eéﬂ '%'Iifo@kagp'fghiagh%ﬁglésﬁ%e@rngc@f]@@ i gﬂgal ggehﬁgliﬁﬁt on for
‘peel i ng eapatimaicboraptiss @ shgeifyirmn dirdow. dhewtothar erobrdiment Hhe peaéet , sai d
peeler including a |i river L} rit qids b ; base
sheet OFOQPBB%?gtp"PWQﬂG g’%%” gg%géleé%gia\(/:{é gﬁ%ébgegbdegpﬁgagtggé iltgg;q)eac) an
out | et, dppived dmadnipaldted fonmcd ardesiredviesingwasitiodn opened pocket t hrough
whi ch a user can access a nedi canent dose from such an opened pocket; 10
d)an indexer for individually indexing the distinct pockets of the

nedi cgTemta Corefar@d; agpett, the medicament dispenser is suitable for use with a

medicament carrier comprising a peelable blister strip having a plurality of pockets
for containing medicament wherein said pockets are spaced along the length of and
defined between two peelable sheets secured to each other. The respective peelable
sheets are generally in the form of a base sheet and a lid sheet of a pocket. In this
20 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
25 carrier having muitiple 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,
30
a) an opening station for receiving a pocket of the medicament carrier;



e)a dose counter as described hereinbefore for counting each tine a

di stinct nedi canent dose of the nedicanent carrier is indexed by said

i ndexer. 15 Suitably, the indexer conprises a rotatable index wheel having
recesses therein, said index wheel being engageable with a nedi canent
carrier in use with said nedi canent di spenser such that said recesses each
receive a respective pocket of the base sheet of a blister strip in use

wi th said nmedi cament di spenser. 20 Suitably, the rotatabl e i ndex wheel
additionally conprises a series of indentations |located at its base and
spaced in between the recesses. Suitably, the indexer additionally
conprises an in

erlock c ling to, coupl e,actuatj gn 25, 0of th i.spenser to
the i nd¥dx V\/ﬁé@E’?erﬂ‘i’é't'Pﬂ?‘gtélpW ApPSs 91%98?5?154 %eleggf(g pPﬁ'ée(%iv&'é%E wheel in
pl ace. HEkRhablaivedinisdid cpepinOakticrolop beslingeapapr sush s taskabisepand lidon havi ng
a toe and a heel, and a tail s cti n@ﬁr@{ erqglc¥_. s]@u d lﬁnt erl ck-(goupl i ng
i s pi vathgeh o HB%?HHT@HOGR‘?%?'&D?S%H uding pdid Gyt 1 HHING FPaB YL ap) vy,
sai d § Q@ebi 4fd h BhSe SRt of a phekdt mekR Mas been sectiveid vt saidf Giembigestatihex wheel

Preferably, the interlock coupling is 30 sprung to bias it towards | ocation
of the toe in one of the indentations. Alternatively, the indexer

conpri §§s a zgedlief PbstiBhed k& be Wh RERINMUAIRAbA with dMepuheepodiet thrbligh apertures
or holes formed on one or both edges of a macgi canent carrier. The nechani sm

t her ef ovich 2 ySRbFBLAGA6ES aReditarnest dese fFremy $uch ananeged #05kted t hrough a
canera. 5 Alternatively, the indexer conprises an index ratchet which is
moveabl e between a | ocked position whereby said ratchet enga%%s a_ pocket on
sai d 1edli camenindexarr o individuglly dodeiag thi F‘ﬁ@F‘Ctp%‘éqkiengo?H?r BEiCaniita r el ease
“positionahd guang free movenent of said medicanent carrier. In this

enbodi nent, "actuation of said nedicament 10 di spenser actuates said |id
driver and rel eases said index ratchet froma nedi canent carrier to allow

peel i gt herelse counter as described hereinbefore for counting each time a distinct

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

15
Suitably, the indexer comprises a rotatable index wheel having recesses therein,
said index wheel 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.

20
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
25 of the dispenser to the index wheel. The interiock coupling reversibly locks the index
wheel in place. Preferably, said interfiock 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

30 sprung to bias it towards location of the foe in one of the indentations.

10



Suitably, said lid driver conprises a wheel on which the lid sheet is wound
up, said wheel having a wi nding surface which decreases in dianeter when
tension in the lid 15 sheet increases. Preferably, said wheel conprises a
plurality of resiliently flexible arns each extending therefromat an angle
Wi th respect to a radius. The leading end of the lid sheet is |ooped over
one of said resiliently flexible arns to secure the |id sheet to the wheel
initially. 20 In one aspect, the |id driver conprise a nangle The Iid
sheet passes through two rotating wheel s which act as

gr i ppedAtematikely dhaindekercenmaiises @ 449" BRE SRFRFELLWhetgin E?é’gblo'b S‘ﬁe of the

4 SN efilindo RS éﬁ%ﬁ%ﬂoﬁsagme Gt cdded BT RRARGMANEAHIGH Thee mang! e.

I n ano as ec river nprise a roller. Preferably said
r oI | er mcbmngnsweﬁfre seseorblemihat of B'mi@@faﬁhﬁ filg bying advanead §URUIRE a gui de
wal | . aefgrrabl y said roller has a snooth surface. Alternatively said
rol l er RA8“8 knurled surface. The roller grips the lid sheet as it passes
from she point at which it is separated fromthe base sheet through the

space bﬁﬁ%gﬂ{ 116né ?rlnc,e?([a{ @@’qP Y irﬂ%x"?@ﬂchetaﬂﬂlcﬁ h& mRdbiRBdtvesn 30 of the

lid shee Den"¢ol a er. The roller has the advantage over
t he nan@lc@edjpeszhmrbaﬁeeaw\ﬁald rﬂtcftﬁtengagﬁ?%aw@ﬁk@i(ﬁ? gaidgnedispettcard®ween t he

roller anc? prevents further peeling thereof, and a release position allowing free movement
of said medicament camrier. In this embodiment, actuation of said medicament

. 10 dispenser actuates said lid driver and releases said index ratchet from a medicament

carrier to allow peeling thereof.

Suitably, said lid driver comprises a wheel on which the lid sheet is wound up, said
wheel having a winding surface which decreases in diameter when tension in the lid
15 sheet increases. Preferably, said wheel comprises a plurality of resiliently flexible
arms each extending therefrom at an angle with respect to a radius.  The leading
end of the lid sheet is looped over one of said resiliently flexible arms to secure the

lid sheet to the wheel initially.

20 In one aspect, the lid driver comprise a mangle. The lid sheet passes through two
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 mangie.

25 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 rolier
grips the lid sheet as it passes from the point at which it is separated from the base
sheet through the space betweén the roller and the guide wall and the used portion

30 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



and the lid sheet occurs- the lid sheet is squeezed through the roller and
may pass around about 113 of the roller wheel. This provides a higher |evel
of grip and pulling force than with a nangle. The force required to turn
the roller is constant throughout the use of the device and does not vary
according to how nmuch of the Iid sheet has 5 been peel ed away fromthe base
sheet. This is in contrast to the wheel described above where the forces
required to turn the 'wheel may vary due to the fact that the lid sheet is
wound around the wheel. The Iid sheet is not wound around the roller. The
rol | er amkigbe lid shedtcocrdranihalié sheeattis shueded thruwh thedslietandrmege pass be | ooped

d ' _ f 3
ot ot Ao 48 1By § Ve "l heBR PE SR a WO e RNeP B ot AR,
aspect forchéhan ﬂnttmlainwmgle:oﬁbe faee eedu:rddstpbmh.thermer |Sob0$\ptwtﬁn:@lq§!mtes a -
toot h t i ¢al hthelid
sgget eqhéhge &X)Ml?n en |@&lhas be% sepégﬁgli%garr &{ﬁpﬁégg@e&s% § Theel Id
spool s egn Ifecleivavay frechtheitzat sheeat: i Higs n@chamtmtmmmvwhsdcﬂewebed)n

act uat i on %&ﬂ"t???em%lﬂépﬁ%ﬁ ggmr tdht% tI ' dth%hvﬁ%ell a{yﬁ\égr&%@ g e{ att tﬂﬁe base

sheet spoo causing geanl e an X|ng wheel to
turn anid sheete}s wihendoarsand Iﬁesechbgl GFtee tkbsbeetAs nioh weuhd ckowwlibei roligr. as

descri hed supra e ve th t Xi ng
whoel Uit FOIPE el B el PR uid Fy 2388 bt 4B, BEIEIS ReriobBiE | 0%

i nt er | epdudPopiideddoithe tdlies befeaeese bf thiet devidee thavefene simpifyinghasdemblg pool to
the di stance betwe t WO pockets on the base sheet and therefore prevents

t he é?nﬂﬁﬁi‘ tgewchﬂ"acg EUENGSPRR- i s wound around the Iid spool fromincreasing
as the dianeter of the lid spool is increased. 25 Suitably, said lid driver

conpri ses eel on ich the lid shee icall said lid
sheet v{ﬂe"eﬁ"wgs agpeds %c‘t‘r%‘% Cﬁmpﬁ'aeﬁ;ﬁ? §Bagyotjﬂ€ ﬁﬁaﬁ%’%gf;mﬂ?r %?l

I ncr eax@sthall WhiecbwiEh ¥ cefalafpwdid cylingifieaigeojeation o whiah tslbeudtshaetnday ar ound
the wheel. 30 In order to ensure th&t t he sane do e I-ﬁhkeel"?pen ed every

time, theaywoHad whan jt Rag been saPAatRskirog:t Rﬁeteﬁse 5PeOldPa¥ed for

ever Y afdveaf ingthaiical feakhPiedsism Whthds diffoh be abfu@ﬂmd edthemls;ieaeéw oni ¢
cont rol system conprising means to limt the extent of nt of said lid

dri ver theridophRet it pulleth@ay o8 theRfsh Jteahditc WAk g o 6@89 d by said
peel er.cduiemgahe rdr8tabRoingaBg Wheal @alrr 8nd RHdex etk bﬁsé hﬁeetamao@mnm each
time and a uniform consistent gose is al v%aé/s d| nsec{ %

An interlock coupling, as described supra, may rnove ong he base of the

rotatable indexing wheel until it fits into the next base recess. The positioning of the

20 interlock coupling 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.

25 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.

30 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
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The di spenser may further conprise conpensating neans positioned between
said opening station and said |lid sheet wheel for reducing the | ength of
said |id sheet therebetween to conpensate for any increase in the dianeter
of the effective winding surface of the |lid sheet wheel during use of the
di spenser-- -10-Typt-cally, the conpensating nmeans takes the formof a

fl exi ble menber. The flexible menber may take the formof a flexible

el ongate arm about which the Iid sheet is fed. The armmay flex inwards as
tension in the |lid sheet increases, and thus shorten the length of Iid
sheet bgiRRNHbRA@BARIdMoRicAIONE] §3terh komprising miaans.to 1iBiit tSaiexient §f t he

conpensati'ng neans takes the formof a L i r [N th as

t ensi onmovemeat ef said; ik drivef. ih Qsferpio; 9@3%" ttﬁ% l%%éﬂbrflg %ﬁgﬁ%ﬁnt %Ar'fﬁ&?he lid

\OAIL ! ver. R&{'Paﬁﬁ} lﬁxidapé_é;ért_ OpMeeadthies mivisatiRsht wardenes endexedd birdhe pamey about
ich the T'1d sheet

et is fed. The other Snd of the ﬁ;]agri ng,may be fixed. As
t ensi onameunheadh tine Aed e Upform,Gopaistent fne I5; AWaYF 'pef:”'slgs‘en down onto the
spri ng Sui tably, the conpensating neans takes the-form of a sprung-| oaded

tensioner. Suitably, the flexible nmenber is resili eg\t}. SO é?@t an lraermval of
t ensi on Thectispensen inay JarthareOMpriss COMRERFEING MEABR PORIPTCY BEWERN 589 t s r est

posi ti on }ﬁﬁg%taﬂdﬁea{?dﬁ%gimﬁi SHES Ranict Torc AstiubRgr b aangtl ofi $ad #d rdeet
medi camaﬁf3 carrier a

ter the used carder is renoyed. Alter atiﬂ;ée{j\y or in
addi t i otherebeiwges fenserpenrspte dafpAn¥ dnere@petiBh ﬁeé‘ﬁ‘&‘%’ ng‘ﬂ%te 51Y%0 any
i””easﬁvin‘}dlngﬁ Qﬁg]éjd'egdﬁﬁ@ﬁd ShedtMiesf diftfiig 06R oFitRsliliegesssrf ace of the lid driver
e I'S

during use o penser. I n one aspect, the clutch neans communi cat es
~with the

Typically, the compensating means takes the form of a flexible member. The flexible
member may take the form of a flexible elongate am about which the lid sheet is
fed. The arm may flex inwards as tension in the lid sheet increases, and thus
shorten the length of lid sheet between the opening station and the lid driver.
15

Suitably, the compensating means takes the form of a spring which reduces in length
as tension increase in the lid sheet between the opening station and the lid driver.
Typically a piston head is mounted on one end of the spring about which the kd
sheet is fed. The other end of the spring may be fixed. As tension in the lid sheet

20 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 resitient so that on removal of tension from the fid
25 sheet, the flexible member will return to its rest position. Thus, the internal
mechanism can be reloaded with a nhew medicament carrier after the used carrier is

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

30 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
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i ndexer and the lid driver, and conprises a gearing surface defining plural
gear engagenent positions; and plural gear teeth for engagi ng said plural
gear engagenent positions, wherein the plural gear teeth are arranged such
that at any one tinme only a single gear tooth engages a single gear
engagenent position. 51t will be appreciated that, in use, the clutch
means acts to conpensate for the increase in dianeter of said effective

wi ndi ng surface of the lid driver. The clutch neans allows for slippage
when the tension in the |id sheet is greater than the force required to
peel apmddxet badl thd Ixheeteramddt tomricses 3 lgeeting surfpee wefiningepldfah98er at ed t hat

intotal, the clutch neans,e ti Vi fi HofanirAdiqekpual  gear
posi t i GISAGRNER POSHPRR &ndy ];’E&t ﬁég'lnl}ﬁ%@r f%‘?%grggwgﬁggge%dr{tap gélgigti ons.
Thi s i%nbhigéméﬁﬂ@éﬁdﬂﬁ_ nflvatg@iruﬁ]eﬁpleral mear badith iam]arraeg&qow%tf@:? é?!{ -nb
arrangenent conpri si i nt.ermeshin : ective nunber
of 15 i‘W&itW%HngagS@ﬁg%gﬁtPP{gﬁesng@ggf%g’@rgf%\ggﬁ%gra%%gﬁﬁﬁfdﬁbr no nore

t han, st he nunber of gear engagenent positions defined by one of the gear
wheel s. The clutch ne erein i.,s. a i (o n

tradi titbMal b?l?&?ﬁ?‘ﬂ%‘%ﬁﬁ?@ﬂ“ Waﬁ@%%ﬁ%s%%&ga%%%é%ﬁ?@%b (ratstne;lrral | er
gfar i Pgn&ééée;iﬁe?iamt@eoﬁm]ﬂ Wtive?ﬂirﬂi:iq[ an{ulque ohthegiehdiivey. Jbefdgeh and
plural gear teeth are arranged, syuch.tha r gear
Posi 1 gHEmIEAcNSdor SRRREA D DR Ge 0 P B gpdureh Bieh the ke 00

nul ti p'ﬂeﬁﬁﬁr&ytotﬂt‘él SpaYDBYe o sh@edand Betbaselsheene exanple, if the gearing
surface defines 60 gear engagenent positions and there are 6 gear teeth,

~thenlBp to 360 individual gear positions are definable (e.g. 10 resol ution
on a rQqf il BE aRbredRtdd Mt i ttal, Bid diafehymedreeifmaivelngiefines acemntesriaies from

20 to 100, preferably from40 o 80 gear engagenent L . .t ably,
t he nuripdividgp! gear ppgitiens whi rﬁng'?af% '%6? tﬁge&éﬁ%ﬁ 9P§§%¢ne§8$%e'€%{.t 30 In
one as p&fs‘itionfsheﬂﬂ@afs QRSREREE AlivANSgddueNSVer ea etraditibnal s siipgn (eugh
equi di stantly spaced). and t he ggar teeth a‘rﬁegﬁgs%ﬁ&ﬁ. . non-eecll,u&fdl stantly
spaced)arFaiasfient CONBIIENg. INSIIBRSTHRG JEar WNPESyXMErT ‘?ﬁ(’l‘ggsmﬂ% minber of
ef f ekl MBividudi YesulsitardanAgd tid BiferWijughtobe noapele hanf thdefimbdriafn.  An
exanpl e of thi§ aspect, is a Vernier spri ng 5 arrangetmnt.

gear engagement positions defined by one of the gear wheels. The clutch means

herein is also typically more compact than traditional slipping clutch arrangements

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

20 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 muitiplied 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

25 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.

30
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I n anot her aspect, the gear engagenent positions are also equally spaced
(e.g. equidistantly spaced) and the gear teeth are | ocated on a wobbling

el enent capabl e of wobbling the gear teeth to plural offset (e.g.

non- equi di stantly spaced) positions. 10 Such a wobbling of fset arrangenent
al so maxi m ses the nunber of effective individual gear positions which are
capabl e of being defined. An exanple of this aspect, is the wobbling wheel
arrangenent descri bed herein. In aspects, the clutch neans is
non-integral with either of the lid driver or the indexer, 15 but forns a
separ at g ol 8spEet e yeagengageoTenh posiBong atsl gqualliiepgesd (g eawidigtaaticonpri ses

a gear wheel used her.ein r \@t}ﬁ'ﬁl exanpl e,
a \?\heel ?p%‘:&fjhaﬁﬂ@rg%aﬁé%‘ft.ﬁ aﬁ%%{h%t(%@r 52;.‘%1?; ﬁ{é'dgear g(t$§§§ ﬁ 5rr%%ﬁ‘Eéeth'ae_;rr_(%;)l'nged n’?o
be in rghsheifsdtermniement maginlisesgthemuenentof efledive individualignar pasijgns

Sui t abl t he gearin urface and gear te are. i i : s SPrun
engagen’éh'tc.h %@QF?PW&? ois‘{?é-‘é"ﬁ'?"t %\5' gf%f"@'?i §fé£h:€()a§g%§isgésaa$%ﬁ1§regpn eel . g?As

t he sgi gﬁggngg}ﬁ&{g,turns, the lid sheet is pulled over it and the spikes
perforate parts of the lid sheet to inprove the grip on the rid sheet. The
lid sheet then passes out into a chanmber where it collects. 30 In another

as pfact . 1l BRotnef aigp%ap[hg:gg’au\;ﬁggig@n@itmitmé?tm al$he=quialiynspayed géﬁgcorr:pr : ;gs
at | east one angl ed spri ich i i vot . the Ii

sheet agayifistasilyspa ."’“”Q%@e @Pﬁh&?eig/g'feelﬁ?%?d %ﬁggﬁﬁhﬁ%e%ﬂg%ﬁéa@ﬁe that the
l'id sheg} whoBbfird) 1B duat t&sthas digal piset lte.gl hdn-eheidistarplyl dnacgd) positinmst her ef or e

peeling it away fromthe base sheet The cla S emis, the Vi back to
its résBupbsstvebblingnpldseteafipracment; A 0561%*@5%%/3%%%“3%’(1 °E| |ﬂeg the Iid

sheet, {hRHGINRaPPRYEDAE Rhidard clpatealf teitg defideel. nAn fexatmpler opted ed from
t he base sheet. I n another aspect, the used cPortl on of the lid sheet may be
passed &ppemidsths vabliing wheel arrangement described herein.

in aspects, the clutch means is non-integral with either of the lid driver or the indexer,

15 but forms a separate interconnecting component.

Suitably, the gearing surface comprises a gear wheel. As used herein, the term gear

wheel encompasses, for example, a wheel, spindie or spool.

20 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.

25 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.

30 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

15



and fed back onto the used portion of the base sheet after the nedi canent
has been accessed to join back onto the base sheet. The |lid sheet nay be
coated with a 10 sticky substance to aid resealing. The use of this
mechani sm saves space as the used portions of the blister strip will be
collected in the sanme area. In another aspect, the coil conprising an
unused nedi canent carrier (e.g. blister strip) may be surrounded by a
constant force spring. Alternatively, the coil 15 conprising the unused
blister strlp may be surrounded by an el astqneri ¢ band or band conprising a

cont r acgheet @ Wﬁt@?‘?"&nﬂ Tihe ‘é@mﬁtsﬁﬁ‘?"f igreeveddpithrydireqtign thatdpe id BR8RY or band
conpri S RYpa p Wébt 51%91‘1 ermts%%bfil uﬁﬁ@ﬁtra?a@ttﬁel%ﬁ)ré %e% it aWBglHeRSthEN Si ze.

Swtably, sal peel e |t|ona nprise a guiding the Iid

sheet drasebzhest. 2@511% ﬁ@@tp systery I%mrapéefba@%wd? &eﬁbP%@ﬂ nHisFeuSn. The
lid s h:iﬁt thé %pﬂﬁ? %%tlﬁ# %HH Q:lérﬂﬁng Yh&l g %‘%E’E %f@f@r@ pFél@n{uhlgﬂ g@{ lid/ Sheet

Al ternativel e conpriSes a rol mechani sm Id sheet is fed
over 6hfeom@l@rfsﬂmﬁnﬁelﬂdefmm@ﬂbﬁmhee% SU| tably, the internal mechanism
additionally conprises a first chanber in which at |east one strip is
initially housed and fromwhich it is dispensed and a second chanber to

r ecei velnt dnothereabpeot. tthonsed portionbelsibedideghecMay be tpagsed pewnd; eikRed ar ound

the indgx, @ﬁsal e tﬁgg’-ﬁ’%%nﬁ Sl GiThd BSse sicke? %ﬁ%l;‘/ ﬂ\g%&gﬁ(ﬁﬁﬁl@tﬁl%s pa@hd first

chanber"an secon are separate
accessed to join back onto the base sheet. The lid sheet may be coated with a

10 sticky substance to aid resealing. The use of this mechanism saves space as the

used portions of the blister strip will be collected in the same area.

In another aspebt, the coil comprising an unused medicament carrier (e.g. blister
strip) may be surrounded by a constant force spring. Alternatively, the coil
15 comprising the unused blister strip may be surrounded by an elastomeric band or
band comprising a contractible material. The constant force spring, elastomeric

band or band comprising a contractible material contracts as the coil reduces in size.

Suitably, said peeler additionally comprise a guide for guiding the lid sheet and base
20 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
roflers onto the lid driver.

25
Suitably, the internal 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.

30
Suitably, said first chamber and said second chamber are separated by a wall.

16



Suitably, said wall is novable to adjust the size of said first and second
chanbers. In one aspect, the wall is pivotally nountable. Alternatively
the wall is slidably 5 nountable. Suitably, the internal nechanism further
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
comuni cate via a slit, which in turn extends upwardly 10 within a

nout hpi ece and communi cates with air inlets. Suitably, the interna
mechani sm additional |y conprises a crushing wheel to crush the nedi canent
pockets after the nedicanent has been renoved fromthem The crushing wheel

t her ef O%etg%%gﬂswémgrﬁ {1258 B sk BRd QbodriectlpisrdS sheet

t akes u er n anl sm for accessing said nedi canent
contained within said madl carrent carr| er is housed within a cassette. 20

Thus anot her n | ARnanaRA i Wit isdéirenser for
di spens{}‘n@ ﬁe%ﬁp(‘?ﬁﬁen;ﬁgd‘ggﬁnp% |ps“|I0Qn§{ g{(%'g%bwa hol d(lar shaped to fit Eﬁm thin
sai d Boghpunatalerovabl e rel ative to said body and recei vabl e by said hol der,

sai d cassette containing the nedi canent carrier.

Suitably, the internal mechanism further comprises a third chamber to receive the
used portion of the lid sheet and a fourth chamber which houses the index ratchet.
The fourth chamber may communicate via a slit, which in turn extends upwardly

10 within a mouthpiece and communicates with air inlets.

Suitably, the internal mechanism additionally comprises a crushing wheel fo crush
the medicament pockets after the medicament has been removed from them. The
crushing wheel therefore reduces the space which the used portion of the base

15 sheet takes up.

Typically, the internal mechanism for accessing said medicament contained within

said medicament carrier is housed within a cassette.

20 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.

25 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
30 mouthpiece. If the medicament is in solid form, the dispenser may incorporate an

exit channel for tablet release.
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25 Suitably, the nedi canent di spenser or cassette insert therefor conprises
a nout hpi ece. The nedi canent di spenser may al so be designed for nasal

i nhal ati on of a powdered nedi canent and nay therefore incorporate a

nosepi ece as an alternative to a 30 nout hpiece. If the nedicanment is in
solid form the dispenser may incorporate an exit channel for tablet

rel ease. o .Sul I dy . c ; ! d i@@ﬁﬁ( (e.q.

| ever) \,\ﬁ'é‘%%hyhgg%é’sog t ggﬁsﬁen&%ﬁéaﬁ%%&ggﬁiﬁﬁ%gp;g%gi tlﬁﬁ%ﬁ) I gﬁ%voi ds the
need forcassetpzriatie cavdispersingpasitioat This awcide thehpreastclor aseparalescdvRgr ess of
dirt and_cpn 10 S i . o b gl ui tabl e
for use Wfﬁtr%g&nt%ca}ﬂ%awg%p %?%;%ogégﬁg x?%rﬁgsn%?ﬁ%e%ﬁ‘@ﬁtghﬁga?gggﬁ% er is
suppl i edstagagan assenbly for insertion into a nedi canment di spenser. The
"driye' for the dose counter is typically coupled to the "drive' for the
advancenment (rel ease of dose within the medi canent di spenser. Suitably, the
dose coulfhe tosssamitdnheran isestitable dortusetvith shoedicageatidispensel canent di spenser
such that it may nove (e.g. float) slightly therewithin to assist effective
meshi ng of the geared conponents thereof with those of the nedi canent

di spensetn ot&Gishest, fwpdose camtes isasunnied @ aha@sseV@WtIPL saftien d¥Rt&i ned in
the appendeflafidat BRadkdirhe Tivk ol e JERLEARKEOR WiichigebRIMo ARBOI! MENt S
of the i RVention made W th reference to the acconpanying draw ngs. Brief
Descr i pt Idsive'der tha @dvancsimegs/ relearn of doppasithinthenedicaaent P8Ry i bed wi t h
refdPence to the acconpanying drawings in 5 which:

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.

15 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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Figure 1 shows an expl oded view of a dose counter in accord wth the
present invention; io Figure 2 shows a perspective view fromthe underside
of part of the dose counter of Figure 1; Figure 3 shows an expl oded vi ew
of a first medi canment dispenser part assenbly incorporating the dose
counter of Figure 1; 15 Figure 4 shows an expl oded view of a second

medi canent di spenser part assenbly incorporating the dose counter of Figure
1; Figure 5 shows a part exploded, detailed view of the shutter assenbly
of the second 20 nedi canent dispenser part assenbly of Figure 4; Figure 6
shows a cut away, detailed view of a ratchet arm assenbly of the second

medi carrprgitef@iégﬁ?ﬁ@ﬁ oPRid pRawhigel y of Figure 47 25 Figure 6a shows a
perspective, part-exploded view of a dry powder inhaler incorporating an

assenbly -conprising a dose counter according to the present invention;

£l oure £rsRRNGHAT WA ERtiotoRYePitR (SBRARE (8 9RCa SRR rigUraFgEG W Lh the

30 present 1 nvention; gure hows a view from above of the first and
second wioht er wheel s of the second dose counter of Figure 7, Figure 9
shows a perspective view fromthe underside of part of the second dose 5
counter of Figure 7; Figure 10a to 10i show a sequence for assenbling the
second #igee coshows aof explgded viewof 18 Aoseh EOWIEE ith @ceerdawith \the dReRENt i nhal er
device;ﬁﬁgnﬁ&gures 1la to 11f shows usage steps for using the dry powder

i nhal er vice with second counter as assenbl ed by the sequence of Figures
10a to 10i;

10 Figure 2 shows a perspective view from the underside of part of the dose counter of

Figure 1;

Figure 3 shows an exploded view of a first medicament dispenser part assembly
incorporating the dose counter of Figure 1;

15
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

70 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,
25 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

30 present invention;
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Figure 12 shows an expl oded view of a third dose counter in accord wth the
present invention; 15 Figure 13a shows a plan view from above of the count
wheel s of the third dose counter of Figure 12; and Figure 13b shows a
pl an view from bel ow of the count wheels of the third dose 20 counter of
Figure 12. Detail ed Description of the Drawings 25 Figure 1 shows a dose
counter assenbly 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_co i ges a_housing 1 royide i ' dthird
16 spi n'él'lglé%u%lolwﬁgi ,V'%‘ééfﬁ’ﬂlé‘gaﬁ‘? g’\!él?e gé%aﬁ?pn%écgﬁﬁaéoﬁg teg]f‘\ﬁ '?%?%tqn flg?\é]and a 30
ci r cunf ssmidi dtlsewalihted 8 Fighifeni;ng a circul ar 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 '

ci rcunf pigaps BadHowsod pehpegivie viwdRomhibieanfdersige of gartaifrtbelsacodd dose ount
wheel 30 also has 'tens of units' count indicia 32 provided at spaced
i nt er vaPRUBET of Higife/ace thereof and a set of secondary drive teeth

Figure 10a to 10i show a sequence for assembling the second dose counter of
Figure 7 within the housing of a dry powder inhaler device;

10 Figures 11a to 11f shows usage steps for using the dry powder inhaler device with
second counter as assembled by the sequence of Figures 10a to 10i;

Figure 12 shows an exploded view of a third dose counter in accord with the present
invention;

15
Figure 13a shows a plan view from above of the count wheels of the third dose

counter of Figure 12; and

Figure 13b shows a pian view from below of the count wheels of the third dose
20 counter of Figure 12.

Detailed Description of the Drawings

25 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 spindie mountings, each capable of defining an axis of rotation and a
30 circurnferential 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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34 provided in annul ar arrangenent to the underside thereof (only visible
on Fig 2). 5 Kick wheel 40 has kick teeth 44 provided in annul ar
arrangenent at the top face thereof. When assenbled, first count wheel 20
is received for rotation within circular retainer and second count wheel 30
Is received within the inner ring void 25 defined by ring- 10 shaped first
count wheel 20 and by first spindle 12. Thus, the first 20 and second 30
count wheels are in concentric relationship and both are rotatable about

common axi s of rotation defined in conbin tIOB R)/ \%f?e d 8f fII‘Stt spi ndl e
12 and armetsqﬁaﬁ@waﬂ dripe legth &4 alFanaedaFiramieentgeRn Wfeideor e'ekbi ved by
second %l% d"abéroforﬁnokéﬁr&t%hééleﬁ@aél%ﬂha(sl téns af vaitsecaurd iadicis 62

I'ne

rotation the second spindle 12 and 15 therefore offs {\romthe
first aprtsndﬁd absrmcedmtewheorsetomfacl%utbﬁfe%é%a@&‘ gk sacRBdgy ‘Vﬁ\ﬁeeeé are in

meshed W e;ﬁbgg@ﬁ e En*‘(‘# {‘a&&?%e?ﬁént% R CABGAIIE tﬁléte\se (drﬂe,etnhsto@fFlg bp second

count ry notion of the kick wheel 40 will result in
rot arys midk eheef 48 assddotastle ddrrovided | in Fmnujas ariangemgabat theetaR B%Sor st ep
up gear gg{, 50 (only visible on Fig. 1) nmesh with the primary drive teeth
I'rst 20 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 's \RLELEDIRLED f feeBane S8l $6% re%tvbeffo:eroganohwwtw‘}dsa@m& tafiese Wi thin

a nedic I Spenser I n an assenbl ed nedi capent di spenser,
i ndex whmel se@Bnd )cpunalvht;ei S6Lip Irezeutesl withindhe frstef ripg vaid 2 definashy 48-(e. g. a

heer 196Pabst Sra FRUANG DEGRTRY! SHRIR 12 TRy R o P o ) Wi th
“a fixed donfewhicelst fre2@ cmncan@ede[ahonshnpeafm botbrare retaialie) aRPbh cOMENOR; ck
T el Bl oatBER B e LR BRIIG gty g e 40
i nt er m tthe kdrcolas ketameod8LKisk wheel 40 is recelved 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 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 34 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 turn, gear teeth 54 of step up gear
wheel 50 {only visible on Fig. 1) mesh with the primary drive teeth 24 of the first
20 count wheel 20 for drivable rotation of the first count wheet 20. The step up gear
wheel 50 is in turn, drivable by index wheet 60 that is rotatabie 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

25 position.

First count whee! 20 may alsc 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 results from rotary

30 motion of the first count wheel 20 only when said intermittent meshing occurs.
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In a first use operation, index wheel 60 is rotated in response to user
action e.g. in indexing a dose within a nedi canent dispenser (not shown)

t hereby al so causing step up gear wheel 50 to rotate. In turn, rotation of
step up gear wheel 50 results in rotation of the first count wheel 20. The
gearing of index wheel 60, step up gear 5 wheel 50 and first count wheel 20
is arranged such that when a single dose is indexed by actuation of the

i ndex wheel 60, first count wheel 20 rotates by 36 such that a single

i ndi cium 22 thereon is advanced (i.-e. the runits' co V. n, one unit).
10 Wher B ¢ et marratot kv i b {ilePors s i 8D 4

count i ng.dggmg\j\mh dbles glrith:ﬁmg xﬁémrm:gbgt disperape(abi shiowry therebl ala Eaesimnt . Once
agai n, index ee S rofat in response .to user acti causi ng step up
oot " BBP 0Ot Vel a0 A 10 il (GRS HES 1P deer DR SRR 38 by B
such t hajtatidi of tw first icddhiCiviiBRI22h. T §e@rihd BPMdeR whiakl '60, stephus geat at i on of
the first count wheel however, .al so brin shbge index 15 tooth 28 into

meshed Weesk P8 RN stsﬁli‘%lglmt whegh 2Q is asranogd Bk WhRB SGIeGRRE that t he

ki ck Whiglbxd® bl Qchitisn Wt thd Mdbk Wheef 618 R MABAI20NMRREs BY 360katies. As
shown in Figure 1, the ggarlng of the relevant wheels 20, 30, 40 is

ar r angethas gcsingleaindicien 22dbawoRda radvipeas (i the fuits'scyipt SBYES i ARE is to
say by 3Rg/ n wherein n is the nunber of nunber spacings, where in this case
n = 7) such that a single indicium32 20 thereon is advanced (i.e. the
"tens' count noves on exactly one unit). It will be appreciated that the

above, Ugads. _ j i 0 eagﬂmp anged to
"00untmuupvvar 8?%&%38?%6%@!%{?&%}% “?hrsf)% @19 {)%%'rﬁl@%lﬁé)bﬁ? I ndexi Bé)caé{i)ut t hat
"t he coumssitingstemblhg yreyolrsation is sty otifieredt. yOrgsdpgaiadindex (M\?ﬁ? 604s

downwar I & el ; e ' ung) .

i gur e D2f5s, B rePORGRS b ibh (llsha e o i viheel 20, @0l BT o
dose coutaton &f tife fishoount Wwhe®h20 hard6® asich thatythe Surstiinddiim 22roovepoat ed as

From | ndiP0T Suls 030 (ARBRITdfe fict bR 2B Publer S GG ind idek ™™™
carri &5 tooth 28 into meshed relationship with the kick teeth 44 of kick wheel 40 such that
the kick wheel 40 rotates and in turn, the second count wheel 30 rotates. As shown
in Figure 1, the gearing of the relevant wheels 20, 30, 40 is arranged such that the
second count whee! 30 rotates by 360/7° (that is to say by 360/n° wherein n is the
number of number spacings, where in this case n = 7} such that a single indicium 32

20 thereon is advanced (i.e. the ‘tens’ count moves on exactly one unit).

1t 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

25 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
30 blisters of an elongate, blister form medicament carrier.
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The nedi canent di spenser assenbly conprises the dose counter 1 of Figure 1
conprising housing 10 provided with first 12, second (not visible) and
third 16 spindle nountings, each capable of defining an axis of rotation
and a circunferential wall 18 defining a circular retainer 19. First,

ri ng-shaped count wheel 20 has 'units' 5 count indicia 22 provided at
spaced intervals on a top face thereof and a set of primary drive teeth 24
arranged circunferentially on the underside thereof. Second, circular form

count wheel 30 also has "tens of units' coupnt indicia 32 1prfo?_zj ded ,at spaced
i nt er vaThe oredicamgt fdisrenske Bs6eMANICHMREESoNesaeh VS 9B  provi ded

in annu : t ifed! jsfeot heieerd (hBPVisie) Bh@ fhirki1ek wheel
40 has @%ﬁg’iﬁggggﬁa&d r“?)w de(gﬁﬁﬁgnﬁ;ul ar arra(n%gn{asnt@a,t t eirtggl face

t her eof spifidie nfminfegs. eacheapkile dfdedning arENSOHIIHOBRNH EAAEYPENyd and

encl osed ULer o | fd Chled huRb dnaef 2O Ras s’ 74,

whi ch aY’@lPﬁgId(é%ﬁlgar&fﬁ@é%y&g%}r?éeamgg'%@%ﬁ‘e top govg?a?Z I's provided with

Vi ewi Sgecouint dadicid 22 hrovidgd ahspacetbinteryaleian atopFace therept and fyseletfond 20, 30
count wheels ar L Jrihrerfi RidNdh hsucdage counter
1is al @YoV e%ég‘t?{ %rergg%%cg% couFﬁrﬁ'!El lfegﬁtt%%%\n&?ﬁ t hee%eggi tional feature
of non- ciedularrfoan mcB6t wieet RO slstp has {igne taf dmitst eoyitdodise 3o pegvided 8t at i on

t hereof , 20 S fol t ' : ' i Pt ation

W thin SRR O A s hE bt SRy et e e I ¢ e

i nner r amguiaoacarRfenukett ito die pdeisite theregb daotf vigible).cisichtwhgeb 40 hag kel by

concottt et PPl st Bpnbf el A8 PRI R Cormon - "

In the part assembly, housing 10 is mounted on chassis 70 and enclosed by outer
housing comprising top cover 72 and bottom cover 74, which are held together by
_screws 76. The top cover 72 is provided with viewing window 73 through which
15 indicia 22, 32 on first and second 20,30 count wheels are visible to show the ‘current
dose count. The dose counter 1 is also provided at the second count wheel 30 with
the additional feature of non-return arm 36, which simply functions to prevent reverse

rotation thereof.

20 When assembled, first count wheel 20 is received for rotation within circular retainer
and second count wheel 30 is received within the inner ring void 25 defined by ring-
shaped first count wheel 20 and by first spindle 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

25 the circular retainer 19. Kick wheet! 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
therefore offset from the first axis of rotation). The set of Kick teeth 44 of the kick
wheel are in meshed relationship with the sef of secondary drive teeth of the second
count wheel 30 such that rotary motion of the kick wheel 40 will result in rotary

30 motion of the second count wheel 30. In tumn, 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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axis of rotation defined in conbination by the axis of first spindle 12 and
the shape of 25 the circular retainer 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 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 of the second
count wheel 30 such that rotary notion of the kick wheel 40 will result in

rotary ti.on.of the secon ount e . t . 54 of
step up eg’? C‘W"n%%? f@aﬁ?fbﬂfﬁ“%g@fB‘i’%“&ﬁ“@ﬁf}é?-&%e rgr{eégh&%?%rq?ﬁéed tgrﬁﬁéﬁéq‘ry drive
teet h 24u®f dtilisblé by Stdexonhéelvdetiat i dtdtabledn iresignsentotuser actionf Ittrhay f i r st
count wheel 20. The, step wheel 50 i.s.1 urn, drivapl.e by index
Wheel 6IaE Spen gt aranMEBeRST bepaited fohites Tadtd BiokRmeREySarést be sen
that i ndaxa whek! trRthdoseriseived the idadihgtéhd dfrant dlengatdifeanblisterditigp@ioser as a
whol e, the hub 62 receives the |eadi ng1 end, of an tg}l onr%ate ({ormﬁ@g‘ilster
strip §ribows) KNawHing fh bisien strg thraugh edpedicapeat disnRBaEANY RAVILAMY anent

di spensapgaish bilkthry cohtalding nedruiitat BbdstoptBpemsihgindrey. medi cament dose for
di spensi ng thereof. The node of usage of the part assenbly of Figure 3
closely follows that of those use operations already described for the dose

counter e fblY bESsahedstdhe paitlassBmbiyf Fiyutd Blcksich} Rilows @iat of thobdlasé i r st
step of a typical usage operation, rotation of %ihe mﬂex wheel 60 arises as

a resul torRsFatans Areadyidesrahediion he daseseantarqf liopes) h@dett MNP ndexi ng
oper ath OfhpibditNel thA i B! /315D ot 5 BPRSLUsage operation, rotation of the index

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

indexing operation within the medicament dispenser.

Figure 4 shows a second medicament dispenser part assembly inciuding the dose
15 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.

The medicarient dispenser assembly comprises the dose counter 1 of Figure 1
20 comprising housing 10 provided with first 12, second 14 and third 16 spindle
mountings, each capable of defining an axis of rotation and a circumferential wali 18
defining a circular retainer 19. First, fing-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
25 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.

30 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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Figure 4 shows a second nedi canent di spenser part assenbly including the
dose 15 counter 1 of Figure 1. The part assenbly is suitably incorporated
as part of a nedi canent dispenser suitable for the dispensing of nedi canent
fromindividual blisters of an elongate, blister form nedi cament carrier.
The nedi canent di spenser assenbly conprises the dose counter 1 of Figure 1
20 conprising housing 10 provided with first 12, second 14 and third 16

spi ndl e nounti ngs, each capabl e of deflnlng an axis of rotation and a

circunferential wall 18 defi nin rcul.ar re t. Y- shaped
count VHEMN)2HNY Jap CONGI 1< 1S r\‘? CFWﬁhé’l‘eaw'ﬁ% g%éf“%ﬁg‘%g@fé’z‘ hfﬂrr? er val' s on
a top facess har fet aﬂﬂ%e%oﬁ@tm(ﬁ(} @buﬁtawueasuare rtoemhhy Risithe naruylew the
circunferentiall zs % he undersi de t her eof ar 25 form count

Cheol  oumpeiaavate ST 86 K provisiecion SEoRIgag off dhe e gl T

int erVﬂT:@ lﬂ@readétgﬁ’rélﬁtﬁ% tbftﬁé%eﬁozaaﬂa%u&gtsle@huﬁmd@wardﬁmwe pt@add provi ded
in annu

ar arrangenent 'to the underside thereoféi%"gI %d§ ﬁ’&%’ Ki ck V\/neel
40 ha$ mﬁugu:eeatandmsgmm@ndagrepﬁ Bezel'Qre@nsdhg sheter 8 ¢ BFY
t her eof 239n+ o n%*&%v 75 i@ Jo\oudéaovb&hrwrét&\ét%mmat edmnmhm E) 70
having top e and encl osed b%‘ﬂout er housi n gﬁ?hgp cover 72

and bot pmeobwqarsen@ﬁatw%mﬁmef Mprredefgj relatiag tozbe F‘Q Wi ewi ng
w ndow B6Chdl ik RbtRndRereat ON first and second 20, 30 count
wheel s é‘?’e dr%g?é{na%dmv% b({% ﬁ% show the 'current counts'. Shutter 80 is
provi ded for selectively closing off the view ng wi ndow 73. Mre detail

rel at) "B dé%%nﬁ:?éd %Pst% whikd1 39 18 réééwéc?for RaliGie Withih IRcliBr pstaieded 5 at

CFi gurlg escription reof Bezel 76 retains the shutter 80 to the
t-op covand Bcorkheound pl@@l/w ISY@CB%’GQIVQEB"WWP%C{ Ing YHd 85 defipge Y 4ingr 36,

which TURGd PR Sk WREENS0 b %g??ﬁstrs‘%ﬁﬂé 99 tiR! eef firsMl andlebabrd 3@! at i ng

to the i on o chet arm rovided at Figure 6 and description
t her eof cotmt Wiheeis ase énisbaekntrig r@atuwlhm ang deth are [ofalablecRAY GARMPBL at i on

:"‘ntng'r ”r‘l—;'.%%%{/ s tl%h%‘\r%%r %Bﬂmbﬁa%%ﬂ Ciﬂé‘%hs‘d?ﬁ%k sPidieS! 7 &Pihsathapbiohi n the

y ri ng haped first count wheel 20 and by first
spi nchlsetr@cmihmrsr;etalmm T4. ek wheeltD iscresaiyed by seaemd wpisdiesihfas refetiedncent ri ¢

relatio %%qu tha gégor{cp%nﬂ% e r61280Q lril%f ﬁ@d*ﬁ? rihé%bt%orﬁf sﬁtﬁBI@t 1}_0%n§|ef i ned

|nconb eaX|so irst sp d4£ 15 t he
ci rcul atherretom rmﬁsetlfaomnhe Wirstheds Oﬁmtaﬁoﬁ)eéré?\ﬁ@d Obiﬂcéé@%tﬁ‘ of H‘tﬁ Kick4 for
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30 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 i ndexing 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 canent di spenser part
assenbly of Figure 4. In nore detail, top cover 72 is provided with view ng
wi ndow 73 through mhich indicia 22, 32 on first 20 and second 30 count

sheel s 38 00 TR LL, ViBkBhes | RaBou e s GHERSYY lDSE. EoMRt o St Ler 80

now be dﬂse:ashatﬂt thsmﬁﬂﬁseﬁfblyt‘t&ﬁﬁgmeaas:atremut ofr hubgs P ratatiopna8a biisteed f or
[ 78 about whi.ch the shutter 80 may rotate. The

recei pt by .cir nDun

Shut t or S8 1 ey Binde A drerain welh e meaRaril SREeRREo br ovi ded vit
printed bl ocking portlon 84. The undersrde of the shutter 80 is provrded
with a rotrudi ng do which_ at the 'start, of trudes i

1o s Blaind B Sihscs Petaling Viw o e Lo BSrmily 80.or n Wi the secan

pr ot rudﬁ%d.@ﬁem@@mse@gn%nmm Figurewer ein both nicks 77, 79 are
,provrded to top cover 72 and | ocate just above the position of second

("tens of units') count wheel 30. That second 20 count wheel is provided

Wi th dr iy giopé BbeE! optodSr TPRIreFIABwRR QMNind RintRa73 thaauywméh fhaigisl number
O printed thereon. Action of the shutter 80 is now described in relation to

a dose @8unPe?n fiFsit2Q §“§r§e§%fe§0t‘63“"é dheels gl no(mallyt visiBlectasshew e 60 to

100" )y Wde'ﬂlﬂdbé@c&%ﬂ'snd%d i5 QodtoviBEd fdrelddbvell BRI Wi BE viewiAg M anged
such that dog_86 locates in first nick 77 and the indicia 22, 32 on both

‘count wkérdaw 29, apwillow e described.ough the transparent shutter

Shutter 80 has inner cut out ring portion 82 sized for receipt by circular mounting 78
about which the shufter 80 may rotate. The shutter 80 is formed of transparent

15 material, but is also provided with printed blocking portion 84. The underside of the
shutter 80 is provided with a protruding dog 86, which at the ‘start of life’ protrudes
into first, cut out nick 77 and at the ‘end of life’ (as shown in Figure 5) protrudes into
second, cut out nick 79, wherein both nicks 77, 79 are provided to top cover 72 and
locate just above the position of second (‘tens of units’) count wheel 30. That second

20 count wheel is provided with drive projection 38 located as shown, between 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
25 ‘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 wheet 30 thereby causing the shutter 80 to be rotated (clockwise, as shown) to
30 drag the printed portion 84 thereof over the viewing window 73, which is thereby
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80 body and viewi ng wi ndow 73. On noving fromcount '00" to (what woul d 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
(cl ockwi se, as shown) to 30 drag the printed portion 84 thereof over the
view ng wi hdow 73, which is thereby blocked off. This corresponds to the
"end of life'" point where the count is no Ionger visible. The dog 86 may be
adapted to | ock the second count wheel 30 against further 5 rotation when
the shutter 80 is closed by preventing the drive prptrusion fr passi ng
by it. mﬁc@da@f&-on%@Rge%n@dﬁiteL&h%?é‘glC%Ak%ei%'%l%@%’g&ﬁ% csa»'avm%?%%%”}i r st
count &fle. 20 from further rotation when the index tooth 28 nmeshes with
the kick teeth 44 at the end of the next revolution of the first count
wheel 20 around the second count wheel 30. 10 In variations, the shutter 80
may be éﬂﬂgﬁ | | @l haecdipy evfdet Johegiandt fartger t 0 again
reveal fﬁéelq&%dé%rgégggn%dz bel gdwhﬁgeﬁ\?i?v(\?n _w ndow, 73 af fsge,r trge 'end of
life' spwitatiorhwbendle shuteme is closed by preventing the drive protrusion 3

passing by it. This also locks the kick wheel 40 in place and prevents the first count
wheel 20 from further rotation when the index tooth 28 meshes with the kick teeth 44
at the end of the next revolution of the first count wheel 20 around the second count
wheel 30.

from

10
In variations, the shufter 80 may be sprung to prevent undesirable reverse
movement thereof e.g. to again reveal the indicia 22, 32 below the viewing window

73 after the ‘end of fife’ point has been reached.

15 As an alternative or addition to the shutter 80, it is possible to have the protrusion 38
on the second counter wheel 30 run in a channel in the top cover 72. When the
indicium 32 on the second counter wheel reaches ‘0’ the protrusion 38 reaches the
end of the channe, thereby preventing it from turning any further. This also locks the
kick wheel 40 in place and prevents the first counter wheel 20 from advancing as the

20 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

75 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

30 with the second medicament dispenser part assembly of Figure 4.
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15 As an alternative or addition to the shutter 80, it is possible to have
the protrusion 38 on the second counter wheel 30 run in a channel in the
top cover 72. Wien the indicium32 on the second counter wheel reaches '0'
the protrusion 38 reaches the end of the channel, thereby preventing it
fromturning any further. This also | ocks the kick wheel 40 in place and
prevents the first counter wheel 20 from advancing as the 20 index tooth 28
attenpts to drive the kick wheel 40. in this enbedi nent, and the other
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_480 shutters the view ngt; wi ndow 4
through portion 481 of the shutter 480, to a shuttenng position, in which the non-see-
through portion 484 {(printed, opaque etc.) of the shutter 480 shutters the viewing

25 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 seres of blisters, each containing individual doses of inhalable
30 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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In nore detail, the nedi canent dispenser 470 as shown in Figure 6a
es a bottom cover 474 holding first and second el ongate, peel able

conpris
blister

strips 491a, 491b, each defining a series of blisters, each

cont ai ni ng i ndividual doses of inhalable 30 nedicanment in dry powde
The strips 491a, 491b are novable within the bottom cover 474 by means of
first and second drive hubs 493a, 493b, respectively, that allowf
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ment of the counter 401 via drive eel 450 and.,its interac
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K . v hul%gé@bre alts i
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advancement of the first blister strip 491a, as described above, and advancement of

the counter 401 via drive wheel 450 and its interaction with base take-up drive 460a

and the count mechanism.

The second drive hub 493a is also in coupled relationship with a second base take-
up drive 460b such that drivable rotation of the second drive hub 493b results in
rotation of the second base take-up drive 460b and advancement of the second
blister strip 491b.

In yet more detail, the base spoot drives 460a, 460b both rotate in response to user
actuation of the medicament dispenser to advance a medicament dose from the first
and second blister strips 491a, 491b to a use position at which the medicament
doses, for 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 resuits 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 purpeses 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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15 blister strip 491b. In yet nore detail, the base spool drives 460a, 460b
both rotate in response to user actuation of the nedi canent dispenser to
advance a nedi canent dose fromthe first and second blister strips 491a,
491b to a use position at which the nedi canent 20 doses, for instance being
doses of different nedi canents, are inhaled by the user inhaling at the
nout hpi ece 492. The rotation of the base spool take-up drive 460a of the
medi canment 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,
dependi ng on where the dose counter 401 is in its count sequence, as

pr evi oushg coestarisbbdsaemhlyrdfricis rodded wWithqr fasking pig 451, slich pretrdde® count er
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t her eby fprieadingiimtg the ynerticament kitspepsér 420 dordest theréwith. tAfen doadingf, thée
counter, sub-assemyly 401. |n ,cal, .manpuf i.n ion,, t
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| ock ¢y buse tdleslp ddb@ 46the | ocked sub-assenmbly 401 is then transported for
.loading into the nedi canent di spenser 470 for use therewith. After | oading,

"the locking pin 451 is renpved such that the drive wheel 450 is now
r esponsiFiguré @ sfevs a second dose counter assembly 101 herein; Figure 8 shows a top

view of the first 120 and second 130 count wheel parts thereof; and Figure 9 shows
the underside of the first 120 and second 130 count wheels and kick wheel 140 parts
15 thereof. It may be appreciated that the second dose counter assembly is a variation

of that shown in Figures 1 and 2.

The dose counter comprises a housing 110 provided with first 112, second 114 and
third 116 spindle mountings, each capable of defining an axis of rotation and a
20 circumferential wall 118 defining a circular retainer 119. First, ring-shaped count
wheetl 120 has ‘units’ count indicia 122 provided at spaced intervals on a top face
thereof and a set of primary drive teeth 124 amranged circumferentially on the
underside thereof. Second, circular form count wheel 130 aiso has ‘tens of units’
count indicia 132 provided at spaced intervals on a top face thereof and a set of
25 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 alsc provided with
coloured portion 184 and protruding shutter 180, which in this embodiment is of the
30 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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10 base take-up drive 460. Figure 7 shows a second dose counter assenbly
101 herein; Figure 8 shows a top view of the first 120 and second 130 count
wheel parts thereof; and Figure 9 shows the underside of the first 120 and
second 130 count wheel s and kick wheel 140 parts 15 thereof. It may be
appreci ated that the second dose counter assenbly is a variation of that
shown in Figures 1 and 2. The dose counter conprises a housing 110 provi ded
with first 112, second 114 and third 116 spindl e nountings, each capabl e of
defining an axis of rotation and a 20 circunferential wall 118 defining a
circular retainer 119. First, ring-shaped count wheel 120 has 'units' count
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col oure for i1 nstanc Ki ck wheel 140 has Kick teeth 144
pr ovi declohatabiaenabmara emmmngmf ratatioh elefinpd imeempinafiep by theapds oh§sdnp| ed,
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recei ve In the I nner ng void 125 defi ned
by ri ng-sebepkspifidiest4cion mtammeraewuaﬂce ¢\ awecgndsqaqlanaig wotatiop dafipRdt hat
cl ear an%e th& Isgtt;osnd spindle 114 and therefore offset from the first axis of rotation). The set
of kick teeth 144 of the kick wheel are in meshed relationship with the set of
secondary drive teeth 134 of the second count whee!l 130 such that rotary motion of
15 the kick wheel 140 resuits in rotary motion of the second count wheel 130. In turn,
gear teeth 154 of step up gear wheel 150 (only visible on Figures 7 and 9) mesh with
the primary drive teeth 124 of the first count wheel 120 for drivable rotation of the
first count wheel 120. The step up gear wheel 150 is in tum, drivable by index wheel
160 having teeth 164 that is rotatable in response to user action e.g. in indexing a
20 dose within a medicament dispenser (not shown). In an assembled medicament
dispenser, index whee! 180 typically couples to a transport or drive mechanism {e.g.

a drive gear) for advancing medicament dose to a use position.

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

OCcCurs.

30 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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S between the first 120 and second 130 count wheels. Thus, the first 120
and second 130 count wheels are in concentric relationship with the |evel

of the second count wheel 130 slightly raised relative to that of the first
count wheel 120 to enable shutter 180 to protrude over and above the first
count wheel 120. Both wheels 120, 130 are rotatable about a conmon axis of
rotation defined in conbination by the axis of first 10 spindle 112 and the
shape of the circular retainer 119. Kick wheel 140 is received by second
spindle 114 for rotation thereabout (i i,5.0f rotation
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t anper i a6d firsdrcodhtewhes! t120 f dretigedafuchnbatswherb leesingibrdosecs indexedpact . | na
subt | e aspect

S a6 of et FeRal ol T Al S| 1o Pt ph 8L B g0, 14
t oot hedsipgRas@BRAT BRAMERIRAE hdlaicedl(f € ahé Writgamuindoras dowh @eheapity. abi | ity
of t hz% wheel s 120, 130, 140, 10 150, 160 of the counter.
Where the previous visible count was x0 {e.g. 40 or 30 or 20), the counting action
resulting from the use operation is subtiy different. Once again, index wheel 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’ indicium 122 moves on
25 from 0’ to ‘9". This rotation of the first codnt 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 tumn, 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°
30 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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As shown, the second counter 101 is arranged to count down. Thus, in a
first use operation, index wheel 160 is rotated in response to user action
e.g. in indeXing a dose within a nmedi canent di spenser (not shown) thereby
al so causing step up gear 15 wheel 150 to rotate. In turn, rotation of step
up gear wheel 150 results in rotation of the first count wheel 120. The
gearing of index wheel 160, step up gear wheel 150 and first count wheel
120 is arranged such that when a single dose is indexed by actuation of the

i ndex wheel 160 I coun t t ngl e
i ndi ci URSTEE Wﬁg}%ﬂﬁ%gh%{ﬁv S(:\Még 4(0(%3(& ‘%%é t%ﬂs fasé uﬁggﬁgtéé‘rcrig@gsexgg% one
unit). kb \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 wheel 160 is rotated in response to user action causing
step upwgRaé twhseliolsQisitte b@.nratvmsamj(uen x¥ O} ttel eavnging Brkor resyiting digm wheel

120 by 36 such that the 'uni Ci (o] o '9.

Thi s Pothgt Hef aperalica 'Fl?gﬁn @HBFX ‘ﬁ#é%ﬁ{ %‘ gﬁ%?‘iﬁk &hﬁéoﬁ%‘?[gﬁggnt
described above, resulis in the coloured (e.g. red) portion 184 of the second count
wheel 130 being advanced into place such that the next display is ‘red 9" (ie.

coloured portion 184; and indicia 122 is number 9).

10 Where the previous visible count was ‘red 0' (i.e. x=0}, the counting action resulting
from the use operation is still again subtly different in that the kick wheel! 140 action,
as described above, results in the shutter portion 180 of the second count wheel 130
being advanced into place such that the next display is fuily shutiered off (t.e. no
indicia 122, 132 visible at all). Additionally, the stop position 138 in the set of

15 secondary drive teeth 134 is brought into opposed reiation with the kick teeth 144
whereby the kick teeth 144 and the secondary drive teeth 134 no longer mesh.
Thus, if the first count wheel 120 continues to rotate, e.g. in response to continued
user operation of a medicament dispenser into which the dose counter 101 is
incorporated, notwithstanding that all medicament doses have been dispensed, the

20 index tooth 128 of the first count wheel 120 will still intermittently mesh with the kick
teeth 144 to cause the kick wheel 140 to rotate. However, this rotation of the kick
whee! 140 will not be transmitted to the second count wheet 130, due to the stop
position 138, and the shutter 180 remains in the shuttering position.

25 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).

30
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index tooth 128 into neshed relationship with the kick teeth 144 of kick
wheel 140 such that the kick wheel 140 rotates and in turn, the second
count wheel 130 rotates. As shown in Figure 7, the gearing of the rel evant
wheel s 120, 130, 140 is arranged such that the second count wheel 130
rotates by 360/8 (that is to say by 360/n 30 wherein n is the nunber of
nunber spacings, where in this case n = 8 because there are six indicia
132: one col oured portion 184: and one shutter portion 180) such that a
single indiciu 2 ' [ : : t s down
cxact | ying arPodegh dRb BB N IR ol R SR o, T e
count i ngitiatid shutteepodtibn@0of rom 5 t he use operation is again subtly
different in that the kick wheel 140 action, as described above, results in
the coloured (e.g. red) portion 184 of the second count wheel 130 being
advanceHighiso 104 a6 e 06 shbwt Aateqtibrcenfort asdiesihling the secentl gosg icoentet of our ed

portion_184; _ang.indi¢cia .122_is nunber 9). A isible
count SwEgUre @d”‘g'"" (tqi“? g?”?%)o,fat%%o i'ﬁ%a!%;g?%mo%'ﬁ:eirl%ﬂp%%yf ?'l(')i?ntet{ e use
oper at i garts Bvelved in 8@ asseribly stegiatd mbened om eattatelevant Kiguke.wheel 140

action, as described above, results in the shutter portion 180 of the
second count wheel 130 being advanced into place such that the next display

iAsz ul 1 yh iﬁ:ﬂk&tﬂa%ﬁéﬁb@fsﬁe[{ bf [eigprwmla;g&@mﬂaah ,16m3&fmgaebﬂh' e 6t is ahdynted i
itionally, the stop position, .in the set i,S_Sec r Live teet
134 1 B satlion PRPOUpBI e ering indeeroinBod 5o FelSRE 1T XsEitdy  ne
ki ck {eegt bndft4rmatlet [EheS@nPIRRIe) HId iR iheex Wha@4160inlemaggementsiiith Eus, i f
‘the first count wheel 120_con%4’a‘2ues to rotate. e.g. in response to

cont i nuEwuitiag 13pepdhe Beusng 41%edi canent  di spenser into which the dose
counter 101 is incorporated, notw thstanding that all nedi canent doses have
been di spensed, the 20 index _tooth 128 of the fi r§t1 a%unl vtmﬁglhézo wi ||
still it hennextassembiystap of Figurentob siap YRaesl WHEE! 160 Y08 141 1R wheel
140 to Lol akSd fdrRNBNSH on Ehih8ie! Bleaifitns helisibgie1di ck wheel 140 will not be
transmtted to the second count wheel 130, due to the stop position 138,

and tHe shutter 180 remains in the shuttering position. 25 It will be

appreci g %Se%%f abOBRP QS UE FRrO T 0ED oS es@t TROINéRp-fnkl e slascri bed
in terns of a counter asserrblegplOl arrar}ged to COL{I’I ownwar

] t g lgl?) i.e. to
count omssemhiy of Rigure; Yb. Fheiep; syekil i) nay, e SPﬁ_ﬁtOtdﬁ’_ e GIAEPWALEE bl v may
be str aightghprateipdbya FRBHHIEE (et FUHibIEPINand Sniche@inhialest ead to count on
from'n'" to 'n + 1" on indexing).

20 ln the next assembly step of Figure 10d, kick wheel 140 having teeth 144 is mounted
for rotation on its spindie 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
25 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
30 of the first counter wheel 120 (as in Figure 8). Ratchet arm 136, engages cam profile
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30 In this enbodi nent of the invention, the second count wheel 130 is
integrally formed with the shutter portion 180. Figures 10a to 10i show a
sequence for assenbling the second dose counter of S Figure 7 within the
housi ng of a dry powder inhaler device. For sinplicity, only the parts

I nvol ved in each assenbly step are | abelled on each relevant Figure. In a
first assenbly step of Figure 10a, index wheel 160 having teeth 164 is
nmounted for rotation on downwardly protruding spindle nounting 115 of

housi ng 110. A series 10 of snap arns F6 12)? Q %/} si blgﬁé ho cé“t he i ndex
wheel 1685 philarpd strrriemens 138 (nobvisbisminiMgire 19T AU SHE TIBUEPAVEC Pn the
next as JersilSBr MedniqUHess 3Qits§ CBBNIhCEP ABO th priveAEKbdRavigg! eet h 154
i's mounte or rotation on spindle 116 of the housing 110. 15 In the next
assenbl y step of Figure 10c, top cover 172 is snap-fitted to the
subasse r%e rfgfégbgéﬁlﬁly%@@p of| h@ukoﬂ)gf RiRTa 172 aRB¥n&Bh5I8EN 10D atlehppiRdan

e

airfl ow ecel a nout hpi ece (not yet visible) in the
fini stsetb ithmaubﬁssgobwa@fhﬁlgﬂé@(ﬂQﬁs'gﬁrfﬂsﬁ'asﬂéb W\h'chl S @318 dMORINPIESRheel 140

navi NG Leedive HAdylSa R YBlaREn tAEVAbAhE R Gfiet t72.5P ndl e 114 wi thin wel | 118

of the nousing next assenbly step of Figure 10e, first,
ri ng- shaped counter wheel 120 having teeth 124 is placed into the mell 118

of the lisl-? | ]a']s%emmeﬁregaif tigrel fFL B dédr praYtic?BesBE S04 ik HpphidiPefitecet h 154

of the ep up gear The téeth 144 of the kick gear wheel 140 are
not engé#apeih 171 of the sub—assembiy of Figure 10g.
10

in the final assembly step of Figure 10i, the counter and top cover 172 sub-assembly
of Figure 10h is married up with a dry powder inhaler sub-assembly defined within a
bottom cover 174. The top 172 and bottom 174 covers fixedly engage each other
(e.g. in snap-fit or heat-sealed fashion).

15
The dry powder inhaler sub-assembly comprises an elongate, peelable blister strip
191 defining a series of blisters, each containing individual doses of inhalable
medicament in dry powder form. The strip 191 is movable within the bottom cover
174 by means 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 made avaiiable at
manifold 194 for inhatation 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

25 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 5,580,645 in the
30 name of Glaxo Group Ltd.
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In the next assenbly step of Figure 10f, second counter wheel 130 is
nmounted for rotation on spindle 112 such that when in place it stands
slightly proud fromthe level 30 of the first counter wheel 120 (as in
Figure 8). Ratchet arm 136, engages camprofile 135 of flared star el enent
133 (not visible in Figure 10f, but see Figure 9) provided to the underside
of second ('tens of units') count wheel 130 to prevent back running. In
the next assenbly step of Figure 10g, fascia 171 and nout hpi ece 192 are

applied 5 to the sub-assenbly of Figure 10f. The fascia 171, which,acts as
2 ¥ out ik Be appsited Tabimessemuly Siess SEpTipateaia e BaY sTHabe Giiehyer 172,

In the SexWwheRSENGNHe Idthabh ofF bl Saambahat sepatftariofitant h oY plefdPdd i s
applied to the fascia 171 of the sub-assenb]y of @gure 10g.. 10 In the

final a33nasbl Pegoyptesiand e e VEDiSUb@EsECBBYNEEFERREd B Shaw in figures

sub- assegbty 108) iSpiHRed ohsSI0dBlidd 884 Sippiet ToPrn@FyindUWIth tH Bl tRIm
sub-assenbly defined within a bottomcover 174. The top 172 and bottom 174
cover § spveEdAlY Ravglegdnhalensubransembly 3 anptfieg IoggtieNt or heat - seal ed fashi on) .
15 The dry powder inhal er sub-assenbly conprises an el ongate, peelable
blister strip 191 defining a series of blisters, each containing individual
doses ofigurgfal thicet He ahewntpdae tegs JoridsiRg: fher @Rynpowdes irhglgrdemper with npvabl e

wi thin &gtf‘orﬁ%duﬁt@r%gwd&éé DYt EBESEMIT sfa?agdc\éeofm&mé@&oé Bafg;al | ows for

sequent i opening (i.e. by peeling 20" o action)” of each blister to allow
the contents thereof to be nmade available at manifold 194 for inhal ati on by

a pat et~ <€, s S; Ii Y. ; r- Q| t hat
B e e L R e L e e Sl
dri vabl therehyagreomtatediwith teapest uthe1®p 1% and datien gitvighlebeovera o ndex

wheel 1 | 44 L AP e e St er
otrip,  Avegl IR FRLUiEARE HRITAE (BBln 1£3RE e CUROECRRRK vihee 180 HiSt
gear 15Qisibie) tonbath ssivaoee wi blisterhgoaketi af theeblister sinp. dkergby srakingdapdngvi ousl y.

The dry - i hb YR bd WM A hdt RS and for
exanpl e@%\g@@%%;&%@@&%?&bﬁ g?,‘{’%‘ﬁﬁﬁi‘s )6@ g%gﬂﬁég %u%gg 360 anﬁé@%o, 645 in
t he 30 Asmbhovh, BeascunGasuppliesdnted by indicia 22, 32, is decreasing from 11" to “10,

wherein in this case the count represents the number of doses remaining. The patient

will then inhale through the mouthpiece 192 to receive the medicament dose.

After patient use, and as shown at Figure 11b, the fascia 171 is rotated in reverse
20 fashion. Such reverse rotation results in no movement of either the blister strip 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
25 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

30 patient will then inhale through the mouthpiece 192 to receive the medicament dose.
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It wll be appreciated that the assenbly steps descri bed above may either
be carried out wholly at one location or be perfornmed at separate

| ocations. In one preferred aspect, the counter and top cover sub-assenbly
(assenbl ed as shown in Figures 10a to 10h) is prepared in one |ocation and
supplied for marrying up with the bottom5 cover / dry powder inhaler
sub-assenbly at another |ocation. Figures 1la to | |e shows usage steps for
using the dry powder inhaler device with second counter as produced by the
assenbly sequence of Figures 103 to 1 Figure.l st

pri mi ngFiguep 116 phgwscier diigle PATING, § %Z‘BIW‘lggL#ﬁ%ﬁ’? ﬁgg ?'ﬁ@%ﬁ%‘ t:ltérat{e rot ated
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maki ng gtn é&’pd?.ﬁk\ép@fr th@%?l@te@‘éﬁiﬂ @t‘i&réb@ﬁﬂakﬁr@ d\imat enyt frevemdtseravilatde st ep up
gear not" visible). shown, the count, as re{ﬂ?ese@t ed bﬁrél ndi ci a

22, 32 ang admaéhmgowt@m%ﬂhowfb the gount, As FRATRSENY &d PREOR ount
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e nedi canment atient
use, andthahethkmwh the Ppgthpiec| 192 @H@Cﬂ?i@cfh%"lef’icqﬂéemd%’é?eah? 'Tai?fé se 20
fashi on (‘;Illih everse rotation results in no novenent of either the blister
strip oP cou , Which therefore does not count on. Figure 11c shows the
next primng step, in which fascia 171 and bezel 194 carried thereby are

) gga; 2 0; gﬁ@tﬂ?q‘lg%g\r\% éﬁ)%né Mhb%héﬁ‘ecﬁﬁmuegﬁﬁyﬁf@ (d'lﬁﬁméltﬁdg reJercovers

. gain, this rotatlon bot au
advancemftat thef firsl ldlos%th@ls W@mad%ﬁvﬁl*ﬁ@'%l fRatation et et asf"ﬁ’et 9“‘?&@7’?"9 a dry
powder gz ial halke, Wof% BBCES 11 faP AYRL i plforAhein visille) eaues. as

represe y colour units' indicium 122, now
decr easishgttém 180 (h&Gin mark&cbwltl@'a prwaﬂécﬂ dslician) QF\VE%S?‘P@dM-‘F‘EWPe%tn early

war ni ng ::?th P(!ég\{dﬁ mtg\ghggﬁﬁtsobrs@g%'dngbsﬂmgm& Eighl efr. Hha@dver, 48 réfuipat i ent

will the rou € nou to recei ve the nedi canent dose.
Fi gur es btdwss:htmmgtdmemtbmth mhthe gop Wﬁ@o%ﬂéﬁ of the sgered cparicheel 1303 bezel

194 car r' d rtrp:?at@f? eo5f & 129 P7{ %B@tﬁ#}evwék' haS FReéffedt Ont i@ dekBnd Gduatnd

bottom( covers to reveal the nouthpiece 192. This rotation
causes aghsmnddeand dherefarefontgl inbblase ethepsirylier 160 aRRAIBS S8t ANYSEPYT,

t her eby n’g@ ';928505 m%%é}ﬂentdéﬁhg‘ﬁvg%uﬂ%?‘%vtfé\éﬁﬂi@m PereiBROoBRVARCBY tHde

counter count, “as represented by col oured portion 180 and
‘units' dhnteciTha bider st dtegrm;&urﬁgert arivaneed grithinndhg inhalelea Javi R wi | |

then inhale through the mpul hoiege LO2 LpubakehususBorEeHhAIRE fase. The

i nhal éf pgremen
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
25 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.

37



now enpty. 30 Figure 1lle shows what happens if the patient continues trying
to prime the inhaler after the final dose has been nmade avail able. Rotation
of the fascia 171 and bezel 194 carried thereby with respect to the top 172
and bottom (not visible) causes shutter 180 (herein marked with a prom nent
0" indicium on the second count wheel 130 to be drawn into a 'count
obscured' position of Figure 11f. However, as a result 15 of the m ssing
drive tooth at the stop position 138 of the second count wheel 130, any
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

r emai nsingAoreAtatail, theidbse caster assgnibhoAd trovmatses dbastplate 219 peyifteder wheel

120 is therefqre obsc b h . Ak r i furt her
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made ava skl 6f Restwassend becifcundérehtialswall 2@ slefining alpirgdanrelpieaed 19Fi gure 12

shows a_third dose counter a ly.201, h 1y S ; i.sion in
Ub- 28 S 50 SRRacEoEn St B R o S, SRt 222 BrBvich oAt 07

fol | owi Rgsrviibeorta €S Gaceotheres! asd anisky of(timery [drive ettt 228carrarged used in
conjunction with the di capent, di spe [, 47 h . rd W th
referenﬁ‘@meﬁ“&ﬁlﬁyeOBSg,?‘ea‘r'?‘i%ﬁ'aﬁd#‘ﬁ%sg?is@n*xo%gp% gﬁlg‘in%n as'lél'én?ﬁi |d'ng as the
count er ¢igQiarCfishnd casntewhédly23@ aksedasi threottans of uimitshlcounk ddiciaei2

di spensers, 30 Figures,13g and 13h respect. vsl _ : Vi ews
vi ew of P{Q*{E’efjiqiﬁg in 61§85'(5“h PISEF ﬁ%?fa\\/{\'/ﬁe%?&%g\g?s o %Fﬁré\ng{setgg{nnbl y of
F: gurﬁz%ggf prém%mg%@atﬁa}ahangagigmahewgemdeathem{)[ggaﬁﬂbnm%ﬁiplas@s a base
pl ate provi ded wit irst . Secq

Pounti nfiaure 8. dapabe noeget 4 sigs RSl 256,R7 Sedglidy dife BRUTESE

ci reunf grepth@led@ine 2o & thisngildetbrrutiear framdhedated descrptibnr She

ri ng- shaped count wheel %0 has '

2 uni ts'..coynt indicia r Qv at
spaced isaeend/epuntyhes! 239 i$ glse ?‘Hé‘gggf‘mgh‘&a%”r?gtp%&mb% méf‘ § R rflr@@ﬂ? eeth 224
aggf‘”ggghﬁ&é ,Whﬁilﬁihii?ik)én%cﬁrhéntl\g\lﬁ@elﬂﬁd stené :oelbeﬁés (rentglowriediorioron Fi gur e
1 . Second, circular form_count ee al sq has_t e ' units'
count 15 feliigstanospedy KRk wWage! 240 4155 Kick tieﬁ?‘gft%aﬁ’rgwgﬁd I pap %%réérﬁ%z?%{gf and a
set of @Wﬂgarfg ie¥it eeth 10 234 provided in annular arrangenent to the

undersi de thereof (again, only visible on Figure 13b). It nay be noted that
at stop position 238, the secondary drive teeth 234 are renoved. The reason

for thi %13}%-11 las%ﬁﬂ@@ firbeRnt WRERILZDO it adciveddsciotativhasithir biecudaraetainerount
280, w299 and BeosCEYBINRER SHLEGECENES SBE 581 BOF U0 RS 2o St =t
porti 961’by ring-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
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,
25 230 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 spindle 214 for rotation
thereabout {i.e. at a3 second axis of rotation defined by the second spindle 214 and
10 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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15 for instance red. Kick wheel 240 has kick teeth 244 provided in annul ar
arrangenent at the top face thereof. Wen 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

cl earance 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 i%E%J% repé? d rebative to
that of Segnadi Foutl Whsish23QMEh 1BahrqiaYemabee Og Bl S OPSEIR AL over

and aboxgadhRotidd &t m@%@bn@fe&mt AR4bI 280! I wﬁ%@e&ri’é’&h 229 Fivarehaedt at abl e
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manuf acﬁl?lpleﬂﬁer %? ?noetrqé‘g'pﬁ Aﬂeq mé&?ﬁ%’ﬁﬁg%%fs ph n%her e%bc?ro ggétssg%@m éd and

| ocki 13 ti ruinQélwheﬂeIEﬁ{baB trow mﬂpanslveetQAheelllltaz@ drivgeof| thek ewedicamentsenbl y
201 is then transported for loading into a suitable nedi canent di spenser
for useWEPE th. After loading, the locking pin 251 is renmoved such that
is the drive wheel 250 is now responsive to a suitable drive of the

medi can%nrst 9cl)us Bel 220 may also be seen to be provided at its underside (see Figure

9) with a fixed index tooth 228 arranged for intermittent meshing with the kick teeth
20 244 of the kick wheel 240 such that rotary motion of the kick wheel 240 results from
rotary motion of the first count wheel 220 only when said intermittent meshing '

QCCUrs.

Locating above the counter wheels 220, 230 there is provided a bezel / lens unit 294,
25 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
wheetl 230. The cammed sections 235 (whicﬁ 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

30 or due to the effects of undesirable vibration or impact.
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First count wheel 220 may al so be seen to be provided at its underside (see
Figure 9) with a fixed index tooth 228 arranged for intermttent neshing
with the kick teeth 20 244 of the kick wheel 240 such that rotary notion of
the kick wheel 240 results fromrotary notion of the first count wheel 220
only when said intermttent nmeshing occurs. Locating above the counter
wheel s 220, 230 there is provided a bezel / lens unit 294. 25 The bezel 294
is provided with a plurality of downwardly protruding, camred sections 235

t hat sel ectivel nferact w ratch count
wheel 2Bt bagid 2 §érﬁ‘r€lﬁ‘h%8ﬁv@?§i Vi'g’sa(smﬁﬁ:rﬁﬁbﬁ@é‘?eg% Q'(K?'it"té'tn brggﬂ%@g@to t he

r at chetj,ql1gaR He et vtlels :zrzo;qmm aﬁﬁgislayo Ihe/\mwnttiMClaaZ%éﬁ2éB@ﬂ¢§ﬂmtif®36 such
as to prevent reverse rotati 0&5(% e secopsg ? %tbe%?% 230 as a result
e.g. ofthgaiosefeutanhiePrBenA1dsa 59(90{'?% a7 §t" tndesi rabl e vibration
or inpact. The bezel 294 is further prow ded with a see-through region, or
vi ewi ng wi ndow, 245 in which the count wheels 4 count

i ndi cﬁgAQQEOWQ:B?FHQEfﬁSe?eﬁ@(F hea.tthe f%@%t SR 2#%@ 906‘?%‘%83“‘% yef&% s al so
glogpmre |n fg%g% i Cf%%%he@%ﬂthéo&%r shelihferehdel gfithe setdndusduritlghedi 280r at chet

out or | cThe mitheteiREedspE TR ARECi A s o Theos & RRIPH I on( 236

has an i r Hhy r:ﬂbﬂéi%&ﬁ zaehcslé@cwamrher&awm trteheamrrqaddecum 235ger. The
rat chet oth 236a selectively interacts wt EQ? glgmed sections 235 as
t he secmwﬂﬂmméfé?eeﬁ@o f@?@?é@pf%’eﬂf‘@’\)@fﬁe "ORRfORREESt ati on t hereof. 10

The sl%cond count wheel 236 in this enbodinent is |nt egral ly formed with the
~ratchet nenber 236 and the shutter 280. As shown, %({n rd. counter

assenbl ThaGecosd courdngee! 235 Eolis erapdimerhisdntegrally f‘PW wif ﬂl?sé“%ér ation
of the ﬁgﬁ&%@tanﬁ'tﬁggﬂéférﬁm of Figure 6a, base spool take-up drive 460a

is rota response to user action in indexing a dose within the
medi cament di spenser 470 thereby causing the drive gear 250 to rotate

whi ch, i L fi éd & cait abwnwheeds, 228 firskhe
geari ngﬁ?fsrbasétr[ %ﬁﬂb%ﬁu%ﬂ%{ég«ﬁﬁ%{gg%g i?é%ch‘éégear wheel 250 as %{(l rst count
wheel 19_2@elcﬂ3mtmnqethlesme¢iﬂcamaﬂt dispemsas 4 Gsph flaurei68e PSR IPPF  @ke¥Pr i p 491a

s i ndeﬁggb%@%g ?gtgﬁat {ésgeng)@% ek CaciBndini ¥RedfGaa ddseswitiiauthe wheel

220 rot suc Sl ng i ndi cium 222 thereon  is adv ﬁl nced (i.
the ' unirsdicaroemt dispertsee 470 theneby 4Bugbgdbe qlivg @RA8 2nfl 10 rotate which, in

turn, results in rotation of the first count wheel 220. The gearing of base take-up
drive 460a, step up gear wheel 250 and first count wheel 220 is arranged such that
20 when a single 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 mdtc:um 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
25 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
30 244 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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Where the previous visible count in the wi ndow 245 was x0 (e.g. 30 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
user action causing drive gear 250 to cause rotation of the first count
wheel 220 by 36 such that the 'unit' indicium222 in the w ndow 245 noves
on from'0" to '9". This rotation of the first count wheel 220 however,

al so brings the index tooth 228 into nmeshed relationship with the kick

teeth 30 244 of kick wheel 240 such t t he kick eel r ot at d
Lorn bodedhd Bewatd marEancad Guehibatabe Sreom erutndies 2B HRAE B2, T he

geari ng £ I t aﬁﬁﬁéjg
second g%ﬁ“ h\ﬁ\ﬁggltg %8 bryowgsa%y 8160%3 91(et ﬁ%ﬁb?ioﬁlﬁgg‘%&) Egaiwhtergl nn
:: ; ge ﬂwtrtaeu:mgié m?ﬁmwa%z $pmedm g pdvarsiedi (hat the éﬁﬁfrgp‘éuﬁtrfﬂl"ﬁ‘i’ YHRGRYY ¢ her eon
va
SR8 i St Bt e 7Pt g ygenaiscssrtpcty one

unit). counter assenpbly 5 201 is arranged
to cosnpotesarangsd to3unt dowd' fromm BQ e’ fand thee ferdiatcoupt tseb% blasked)

out.

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 desciibed above, results in the coloured (e.g. red) portion 284 of the second count
wheel 230 being advanced into place in the window 245 such that the next display is
‘red @' {i.e. coloured portion 284; and indicia 222 is number 9).

Where the previous visible count was ‘red 0’ (i.e. x=0), the counting action resuiting

15 from the use operation is still again subtly different in that the kick wheel 240 action,
as described above, results in the shutter portion 280 of the seéond count wheel 230
being advanced into place such that the next display in the window 245 is fully
shuttered off (i.e. no indicia 222, 232 visible at all). Additionally, the stop position 238
in the set of secondary drive teeth 234 is brought into opposed relation with the kick

20 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

25 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

30 described in terms of a counter assembly 201 arranged to count downwards (i.e. fo

count on from ‘n +1' to ‘M’ on indexing), but that the counter assembly may be
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out. Wiere the previous visible count was 10 (i.e. x=1), the counting
action resulting fromthe use operation is again subtly different in that

t he kick wheel 240 action, as 10 descri bed above, results in the col oured
(e.g. red) portion 284 of the second count wheel 230 being advanced into

pl ace in the wi ndow 245 such that the next display is '"red 9° (i.e.

col oured portion 284; and indicia 222 is nunber 9). \Were the previous
visible count was 'red 0' (i.e. x=0), the counting action resulting 15 from
the use operation is sti again I ' ' tef I €k wheel
240 acﬁﬂ%ﬁ§ﬂ§§”ﬁggep?%ﬁﬂégb%%@?”?@?u Jgeﬁﬁggﬁiﬁgﬁﬂ¥?85h§§F{?g%Kbso of the
second &pmaexingeel 230 being advanced into place such that the next display
in the window 245 is fully shuttered off (i.e. no indicia 222, 232 visible
at all). Additionally, the stop position 238 in the set of secondary drive
teeth 284 bSmpbastEYof kY eownposed! anglaatérnblias ard shle-ak$eTRDIES dessriRe®44

whereby the kick teeth 244 and secondar riv e .anger
mesh. 5Tehave mpy hggnade fom 80%5“&5@%@%5658 3}&?‘? r?&e@a%t(;& é@?‘g‘tég ,f‘“%?g@@i n
respons&_é_%cgmb}ﬂggg user operation of a medi cament dispenser into which

t he dose Counter is incorporated, notw thstanding that all nedi canent doses
have been di spensed, the index tooth 228 of the first count wheel 220 wll

still i {ifeihbldest t¥umBshensir Was beerkinakyafiudtmeddhfor 4de withaamedicamenki ck
wheel 240 to rotate. However, this rqtation of the kic i1l not
be t r andispensar ip ovhie 28 Rleiaate fRIm b %'é?t"%‘f),ad?ﬁ% cet‘}é){q %ré s?%‘eég‘gio}a’: on 238,
and t e Rl 7B fHRIAGDRUBNbisrs AfieebPnonipspaziuntarris also suitablebfer |
-appreci ated that the

‘ above usage of the secqgnd cqunter has bee.

descr i bege with eihes types of JuAdiEMaa’s 8&?8?9?920%;{?7 e, o85 RO R B8war ds
(i.e. tQ eo0to00sd WA mBtetdd dbse 'zrmamngrmm@lwmaévicwtn Whixh, igeeecliynt er
assenbly nmay be straightforwardly nodi

S . _ ied to COEE’I u m éal "ﬁe)i nst ead
to countactation dnfespongive toraniagtualyig WHH%‘%'F?&)(F:Q' pug _0(‘9'8% t LY he
counter ARfARY SSRRIERG: GBscelc Sy pueRAlihhaASSUERDPI) bl Sostbmie liquigl be made
fromany suitable materials such as Pl astic é)ol yner rrate{lals teri

15 spray inhalers (RLS!) in which, genera is Tesponsive 10 an metenng
movement {e.g. bring metering cavity into communication with the bulk reservoir)
relative to the butk reservoir; and other types of multi-dose dry powder inhalers
(MDPY) in which, generally dose advancement to a delivery position is responsive to

a dose advancement movement (e.g. advancing a blister pack to move the next

ly metenn

20 blistered dose to the delivery position) relative to a housing.

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.
25
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,
30 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. acetai or ABS). Wil st the dose counter herein has been mainly
illustrated for use wth a nedi canent di spenser in which an el ongate
formblister strip is advanced to enabl e rel ease of 10 nedi canent fromthe
i ndi vidual blisters thereof the dose counter is also suitable for use with
ot her typeés of nedi cament 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) relative to its housing; reservoir.dr i nhal ers
(RDPI ) ester)sdisas@ier (eld- ggithe P@%%a_é@/eﬁﬁﬁah‘éﬁé‘"F&é‘ﬂqeﬁoﬁ‘f‘eﬁq?{%f%,g\é\@g%’er ally
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general | y dose advancepent .a del Lyery. Ll d%o- | V . a
dose a eétﬁé%?%f%\?é Dadl e&'(fgo.'c aag\/éédnci%éﬂg&%}t%%hgﬁ %ggéﬁ?gmm%gt?he next
20 bl k ssuiteskiies @.4.0 nbsepited; ibremghodidatots, ang., mliiulerol ée.goaa fireubasfyor Sui tabl e

part | cupdphgte) GrvPREl B i Ergoaras sPpadtoe) SATeRing, RRRFIEN A o and

chr oni chpltsbiontigé) e feromonr fe.gli s&m s tunfBarel) , isbpreneline.i snalaaraleresel.

o] cPhaRREE EheRArgosanbiamina, B tert e 5 WS diftats), R (08! o O
hydrochloride), rimiterol, terbutaline (e.g. as sulphate), isoetharine, tulobuterot or 4-

10 hydroxy—?—[2—[[2—[[3-(2-phenylethoxy)propyi]sulfonyl]ethy!}amino}ethyl-Z(SH)-
benzothiazolone; adenosine 2a agonists, €.g. 2R,3R,48,5R)-2-{6-Amino-2-(1S-
hydroxymethyl—2—pheny!—ethylamino)-purin-9-y|]~5-(2-ethy1-2H-tetrazol—s-yi)-
tetrahydro-furan-3,4-diol {e.g. as maleate); a4 integrin inhibitors e.g. (28)-3-[4-({[4-
(aminocarbonyi)—1-piperidiny!]carbonyi}oxy)pheny!]-Z-[((ZS)-4-methyi-2—{[2-(2-

15 methylphenoxy) acetyl]amino}pentanoyl)amino] propanoic acid (e.g. as free acid or
potassium salt), diuretics, e.g., amiloride; anticholinergics, e.g., ipratropium {e.g. as
bromide), tiotropium, atropine or oxitropium; hormones, e.g.. cortisone,
hydrocortisone or  prednisolone; xanthines, e.g., aminophylline, choline
theophyllinate, lysine theophyllinate or theophylline; therapeutic proteins and

20 peptides, e.g., insulin or glucagon; vaccines, diagnostics, and gene therapies. It 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 metaf or amine salts or as acid addition
salts) or as esters (e.g., lower alkyl esters) or as solvates (e.qg., hydrates) to optimise
the activity and/or stability of the medicament.

25 .

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

30
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codei ne, di hydronor Phi ne, ergotam ne, fentanyl or norphine; anginal
preparations, e.g., diltiazem antiallergics, e.g., cronoglycate (e.g. as
the sodiumsalt), ketotifen or nedocrom | (e.g. as the sodiumsalt);

antiinfectives e.g., cephalosporins, penicillins, 30 streptonycin,
sul phonam des, tetracyclines and pentam di ne; antihistam nes, e.g.,
nmet hapyril ene; anti- inflamatories, e.g., beclonethasone (e.g. as the

di propionate ester), fluticasone (e.g. as the propionate ester),

L e R B P b

e acetonide) or ,
9a- di f | @otige rbdDday diraky -si.lﬁmamesh!y)leﬂsaima@béqm 0pB dhg }inafeaie sl ac 1

, 4-di 17 b t d 1 d
ot t oo ErmeRerored as 1he Siniae s 5 Bt e S SO st bl AR © o
free baggphs abdeitaidthascrel m@.e(recg fre cgpro@mnmte?adr@aﬂté):asmme@ter teeg-.

B O omouey o PHASs S AN EERTbledned EEIBREES! of Eoflpodéhs

phenyl ppopaRstaitasomd bw@mé dng. Qarrr@seracet at sae)n; thee@fdpettloma(iye te as
hydrochloride), rimterol, terbutaline e. 9 ods sul phaa&g‘) LsQgkhaLi ne,
t ul obut &ingfoate salt).1pA further combination of ponents’ of icular i

hydr oxy phaéeshdd aid RrRbern(8ighas Wd¥eEratel sattny| j et hyl | ani noj et hyl - 2(3H) -

benzothrazolone adenosi ne 2a agoni sts, e.qg.
2R, 3R, 4S, 5R) - 2- (6- Am no- 2- (1Shydr oxynet hy1- 2- phenyl - et hyl am no) - Purin-9-y11

-5- (24 kﬁ%@'mé&&mehebémrm@ummayab the byonchial mal eat e) ;
‘a4|n%egr|n| hibitors e. (2S) - 344-

| (am nocmwlyeglarpmehedﬂmg ]f@aﬁbaﬁyﬁ}g@wqfﬂ@nm‘“e}ﬁf((02559351 apndP- 2o (1 2-¢
2- eHnPélS&Ogbérerﬁﬁmé'éshﬁah@&.mhawl Q)mﬁr@Q]edﬁfaﬂﬁﬁéwmeyaerL&e(je g. as

free aci c1l or potassium salt diuretics anttl choI i,nergics,

e.qg., ipkdelivey M@T@OW%%W%&SP“@F@V rt@gf Lﬁn%ea*{?%p?% &rdpi um
hor mone flah%outﬁQ{rtthr%ﬁi‘erhé'lﬁﬁtfd?e&ﬁéﬁtsrﬂw b@rdemﬁ@r@ﬂldisodnﬁéeirug(afut rnmsres e.g.,

am nophy s i ne theophyllinate si ne theqp
t heopmg/Ianpnmrnattﬁﬁrlhlﬁdu@fﬁﬂ eg ﬂb@@nﬁélcaw&nwrﬁ 'Y‘?f@g to%ptbef W'it“h §ﬁ‘?‘?‘ﬁm§r

gl ucagon .s@psgl Lé GSp iHAfat@Ne guhabrepleﬁsprehrs iicludebergahigar to a
person s R |nthe art ere a roprra Jcarrets may be

used i n eXcipidnds rauch @[pplysaq@agdes a(sears W&&}S%?"‘gﬁ?%g'kg)m IGl08% as aci d
addi ti OE%/;Z;?Asteshaﬂht&Sarﬂ%eéédé Grid: maﬁ&ﬁ’@cﬁnrﬁ' KN iRiGR1i6 bx@pients srhvat es

(e.qg., bptimse the activity and/or stability of the
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medi (r:rg{;rent s selected fromal buterol, salneterol, fluticasone pr opi onate and
bedo hasone di propi onate and sal ts or sol vates thereof, e. m}

sul phat eParticlesbaf theo|pomaerach ansdisament @ngfor seXciRigRte MRy, be pioduced by

conventional techniques, for example by micronisation, miiling or sieving.
Additionally, medicament andfor excipient powders may be engineered with
particular densities, size ranges, or characteristics. Particles may comprise active
25 agents, surfactants, wall forming materials, or other components considered

desirable by those of ordinary skill.

The excipient mady be included with the medicament via well-known methods, such
as by admixing, co-precipitating and the like. Blends of excipients and drugs are
30 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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30 Preferred conmponents of conbinations of active ingredients contain

sal butanol (e.g., as the free base or the sul phate salt) or sal neterol
(e.g., as the xinafoate salt) or fornoterol (eg as the fumarate salt) in
conbination with an anti-inflammatory steroid such as a becl onet hasone
ester (e.g., the dipropionate) or a fluticasone ester (e.g., 5 the

propi onate) or budesonide. A particularly preferred conbination of
conponents conprises fluticasone propi onate and sal neterol, or a salt
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with 50 mcrogranms drug, yielding an excipient to drug ratio of 260: 1.
Dosage blends with excipient to drug ratios of from100:1 to 1:1 may be
used. At very low ratios of excipient to drug, however, the drug dose
reproduci bility nmay become nore variable. 5 1t will be understood that the
present disclosure is for the purpose of illustration only and the

i nvention EJ@®Eds to nodifications, variations and i nprovenents thereto.
The present application clains priority from UK patent application Nos. O
403 394.0 and O 418 264.8 filed, respectively, on 16 February 2004 and 16
August 200k, tHe dgpeesunier &intehtwittop gwsicamerindisPensed P3E oSt at ed
herei n by &:ﬁlfnf't{)r% i i‘ﬁge application of which this description and cl ai ns
formpart nmay be u ea s a basis for priority in respect of any subsequent
appl i cat i o firsthoeust whes! @Tamdﬁosvtﬁ@qbentaé{WI émefl otabaay sBd Bt ected to
any featur j ' L | ; ' may take
the or m orc'B} SREFmeRbrRl st R B8 et SR SRR e el Hrarlly O

exanpl e anghnwildrlyotherdannfiot dtivaine ratatioroof therfesbfourtievifeel blowit isgidcfirat ns:

Clainms 1. A dos qunter for use with a nmedi canment di spenser, said dose
count er cofff¥ P&Oﬁﬁ Q& first count wheel arranged to rotate about a first

axi s of roiaktoml caaitoviidel afragethto mitstel abiont thedfirzg arie witrotatioh, daid and a set
of primary drive teet

rranged annul arly thereon for drivabl otation of
She t1 1ot et CoHBEMhes ouRUdEs aormhiadciaand S eabhndey {RGBeHE Sount
wheel arr aageshddo ahatialg Mefstn, Laed fdaldtseashs dunt Olbéd| o, arahgedecond
count wheel including count indicia and a set of seconda%1 drive teeth

arranged afiiReRincytor the feefcoughwhesh schetbah e trsRECMetUNt Indidia Bfyed
concent ri CafrgnddiecdrickafricaftBhgwheel such that the respective count indicia
are arranged concentri cal l%/o;s and a ki ck wheel _arran%_ed to rotate about a
second axi 8 Kigk Whneh@rrangest foswtate abaiheegandsaxin et wtgionalisgt R % ai d ki ck

wheel incl gdi %Qisao§ﬁftatﬁ?, t&hﬁikkitc@‘%&ﬂ%eﬂmm@ aBERUbraKiER tééﬂ@%\ﬁ@ﬁﬂé‘d‘d in

meshed rel ationship w e set of secondary drive teeth of the second

count wheeBnRufaty theaeon anchirymeshedreldiionship Witk bl seeandary drive rot ary
motion of {he, $PEU LS Eoitéfheet such that rotary motion of the kick wheel

results in rotary motion of the second count wheel,

0

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 whee! results from rotary motion of the first count wheel
only when said intermittent meshing occurs,

wherein the dose counter has a display region through which the count indicia
of the first and second count wheels are rotatable,

wherein the second count wheel comprises a shutter which is movable to a
shuttering position in which it shutters the display region,

wherein the dose counter is configured and arranged to display a count
sequence in the display region with the count indicia and to cause the shutter
to move to its shuttering position at the end of the count sequence, and
wherein the dose counter is. configured and arranged so that the first count
wheel is unable to drive rotation of the second count wheel through the kick
wheel when the shutter is in the shuttering position.
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wherein said first count wheel further includes a fixed index tooth
arranged for intermttent neshing wwth the kick teeth of the kick wheel
such that rotary notion of the kick wheel results fromrotary notion of the
first count wheel only when said intermttent nmeshing occurs, wherein the
dose counter has a display region through which the count indicia of the
first and second count wheels are rotatable, wherein the second count wheel
conpri ses az2shutTherdoshicotmntesofraiaabl, eshbeirathelusthtending gddsd firstosouh whi ch it
shutters the display_region, erein the dose unter is cqnfiqured and
rranged 1 oTFYETe N & RaUEIeR SR LB 2 ES ard BiSsreat RN 1 e count

i ndi ci a andistdispossts@ithi the riidgut ter to nove to its shuttering position at the
end of the count sequence, and wherein the dose counter is configured and
arranged so that the first count wheel is unable to drive rotation of the
second coung. whemle dose @ughitet dfeldih akorah atbreii@n fitdt eoshtuiHeerisiagingn t he
shuttering position. 2. The dose counter of claim1, wherein the count
indicia of the first count wheel are on a face which has the formof a ring
a][ld Ithe second cmwﬂm osm@ﬁlnﬁérs?ﬂélsmseﬂl wwmrjqbréi:nethéidagnt irﬂicia'hetnbﬁsedcount er
of claiml or 2, erein the first coun eel. | ring., 4. The dose
countor of 25 UG “alel a1 qn & FarRiBh RS e Yo e WARB - count
wheel are orecaivédirea iWhecinghasd of the farelofithef fostracanidvivdel.ch is received in a
inner ring void of the face of the first count wheel. 5. The dose counter
of claim4, wherein the shutter is fornmed by the face of the second count
wheel . 6. Fhe diecdceuwdueteradf ctdia anvihereineheishuttdrds hudd By thexamnds
radially outfy{/ﬁrdle/ﬂqfromttq% ﬁace to overlie the count indicia of the first
count wheel o M9 SeeAid GRUUMES Nt er of any one of clainms 4-6, wherein the
face of the second count wheel further fornms a ratchet for interacting with
pawl s to prgvent reyerse ve t.of the secpnd, count wheel. . 8 The dose
Counter of 1 ai M7 SGrerel ot REOPUS enederERahF soffELhreafs iava i nger

form ng an outtverdhcirerauind fzicend bedriis thgroennt iodicialoé tha firstdoant Waed. 9. The dose
counter of any one of the preceding clains, wherein the first count wheel
has a circular form 10. The dose counter of any one of the preceding

cl ai ms, wher.ei n Theedqee cramyerdsfiang dneedficlaine £6nehardih yhae facees hiesl

relati _onshl Qech ntdhco%ng]grv'h\é%[ ¥\u’rd]ﬁ1ee|r fg’rhrﬁscg.r"eutsch%g%qtiﬁ%récqwusﬁitﬁ %a@?su%l ewth an
operating nechani §m of a nedi cament™ di spenser ere >9 act uation of the

oper at i ng npehamirgrarses mbramentiof tredsetond trundebeelcount er by causing the drive
wheel to rotate and to drive rotation of the first count wheel and wherein

the drive transm ssion fromthe first count wheel to the second count wheel
t hr ough t he8ki cklhstdssk cognter of claim 7, wherein the ratchet is a resilient arcuate

finger forming an outer circumferential segment of the circular face.

9. The dose counter of any one of the preceding claims, wherein the first

count wheel has a circular form.

10. The dose counter of any one of the preceding claims, wherein the
primary drive teeth are constantly in meshed relationship with a drive wheel
which is adapted in use to couple with an operating mechanism of a

medicament dispenser whereby actuation of the operating mechanism is
transmitted to the dose counter by causing the drive wheel to rotate and to
drive rotation of the first count wheel and wherein the drive transmission from

the first count wheei to the second count wheel through the kick wheel is
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di sengaged when the shutter is in the shuttering position so as to keep the
shutter in the shuttering position when the drive wheel drives further
rotation of the first count wheel. 11. The dose counter of any one of the
precedi ng cl ains, wherein the second axis of rotation is spaced fromthe
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 #ibenggetaihenthe \shuti@eishn afie ts:huﬁte‘riingactosmourﬁo ashieekeep the. The dose
count er of one of the. preceding clai erein t ndex . tooth is
rxed at o olet repesholigal Steoher Redhundtest afvis FtbEIolER, wheel and
rotation of oftthefifst E&int GBp&t wheel is arranged to bring the index tooth into
meshed rel ationship with the kick teeth of the kick wheel at a particular
point of the rotary cycle of the first count wheel such that meshing occurs
once duri P91EaChTI'f‘eOcEE¥He6$](ﬁJm@{@ﬂé:jr@rbr¢ﬁ claﬂ_hh@ ﬁrbg@dingglﬁ:\my\hﬁeiemﬂrﬁa The dose
counter of any one. of the precedi clai apt or use with a

nedi canent a‘?é’;’)’ gl offgtalig R’%%@@%%Wg?%ﬁrsgiﬁg ‘?’Fﬂiatﬂﬂ%% '3 BRI of any one
01;] thehpmcgﬁhmﬁamr@gﬁh bamwgoradmibmhwuakgebmme&m whealisng Wi ndo¥v

t hr oug ich the uen v eme & counter o
ciai m 14 wh&RC éﬁﬁﬁﬁpa@' 6?@?ﬂ?gﬂﬁpdgw 8HEPH rﬁgtﬁgvﬁg%@ﬁé'ﬁlsposed on
t he hou5|ngcomﬁ6meahe dose counter of any one of the preceding clains,
wherein the second count wheel is integrally fornmed with the shutter. 17.
The dose counter of any one of the preceding clains, wherein the shutter
overlies the2courde ciimj €a untef oftahﬁ_/ b sttreqmt:edm@aiaims, W8ersTheéhalose count er
of any one of the confi gur.e nd arr d such. that

Tesh ng of PHEx ROtk TREE 7t R ER B Rt B asare T PRaTSbifary dr i ve
teeth i s unahésd dna r@t@ﬂw omhelﬁrdt beunﬁhmeteas arranged fottsinghibe tnelex rgttposi ti on.

19. The dose counﬁ V|ded | t he set of

8 re|
kick teeth BYO[ME&"e "ﬁtﬁ)&s pdrylflf\/ etké tﬁe q&ﬁ%gﬁk&hﬁg ?‘Fl%@ar\uﬁ%ﬁrthe shut t er
is inits spuoit erlhngomglcwemf the2first Ebmtdﬂmlsochnth—at nofshtigaogaut®, wherein

the gap is provided in the sec ar r|v 21. The dose counter of
claim10 adg'ﬁﬁe @rpgreaﬁlggowlle% rgpaﬁ‘g‘a%{:&l ’r[ﬁ CHF% gﬁ?e as an insert thereto
and having a base plate, on mhlch t he count mheels ki ck wheel and drive
wheel are rqta bI mount t plate over the
count V\heelg5 gk‘ﬁﬁeéwn§ﬁ§f% eWﬁ% ?Fﬁg%% dgﬂ1 Q%éggﬁﬁ% d%h Vi ewi ng
w ndow f or wntb\a: mepitdme=nt dispensee ge@ndresert thereto.

14.  The dose counter of any one of the preceding claims having a housing
which includes a viewing window through which the count sequence may be

viewed.

15. The dose counter of ciaim 14 when dependent on claim 7 or 8, wherein

the pawls are disposed on the housing.

16. The dose counter of any one of the preceding claims, wherein the

second count wheel is integrally formed with the shutter.

17.  The dose counter of any one of the preceding claims, wherein the

shutter overlies the count indicia of the first count wheel.
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22. The dose counter of claim 10 or any other clai mwhen dependent on claim
10, wherein the drive wheel is arranged to rotate about a third axis of
rotation offset fromthe first and second axes and wherein the first,
second and third axes are at |east substantially parallel. 23. The dose
counter of any preceding claim wherein the first count wheel has a ring
menber having inner and outer surfaces on which the index tooth and primary
drive teetAB8ar eTheggse cryaiey opasyioned! findreiedinghelaiges epriosmehanthheel is

nested in fah%nwgﬁmﬁa%ésﬂﬁ@ éfhﬂ& k’ié\ﬁ‘te@%"ﬂm%{é’m@&‘f@otﬁ%%l}’brftﬁ&e the

i nner surface erin erein k wheel is |ocated
bet ween t héetondary suye é&ﬂéh ot uma’cﬁe ftcv aecuremtrsy therahuttaeissiadisnehuttgriag i ve teet h.

position.

19. The dose counter of claim 18, wherein a gap is provided in the set of
kick teeth or the secondary drive teeth to disable meshing when the shutter is
in its shuttering position.

20. The dose counter of claim 19, wherein the gap is provided in the

secondary drive teeth.

21. The dose counter of claim 10 adapted for use with a medicament
“dispenser as an insert thereto and having a base plate, on which the count
wheels, kick wheel and drive wheel are rotatably mounted, and a bezel
mounted on the base plate over the count wheels, kick wheel and drive wheel,

wherein the bezel has a viewing window for viewing the count sequence.

22. The dose counter of claim 10 or any other claim when dependent on
claim 10, wherein the drive wheel is arranged o rotate about a third axis of
rotation offset from the first and second axes and wherein the first, second

and third axes are at least substantially parallel.

23. The dose counter of any preceding claim, wherein the first count wheel
has a ring member having inner and outer surfaces on which the index tooth
and primary drive teeth are respectively provided, wherein the second count
wheel is nested in the ring member such that the secondary drive teeth face
the inner surface of the ring member and wherein the kick wheel is located

between the inner surface of the ring member and the secondary drive teeth.
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