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COUNTER The present invention relates to the art of
i nhal er device counters, and in particular to a
counter nmechani smfor such. 15 Background of the
INHAL?Y@QEW@%W*E?{S of nedicines are provided in
urdform “such as a sol ution or suspension of
The preseat inebstioni telatesito ofpeedrt afiinhaler ésvidesioontersaradd &ir paréidalpt wch
for oral inhalation by a patient. As one exanple, a
counte Bi¢ehAER [9FisYRR- contai n ast hma nedi ci ne such as
fluticasone propionate. 10 In order to deliver
nmedi cine to the patient, the container operates in
Backgramdefcthednvestion an  actuator as a system commonly
known as a netered dose inhaler (MD) system The
actuator t includes a housing having an open

Many @Psé & medicinegghieRFoeaed Anhiaforad SGcH @ Stditesior MDsPERsibhdF
el ement i s disposed within the housing and includes a

particlezain\aprapelant ecasnulpiag, anskase adppiashipnerat thakagiopiby patient. As one
exampfrtlr:gé t%grgtla%f Il giﬁ 'cgr;i—tg.gmr é&[tﬂgﬁé fRdicthetLOPS ﬁme@%@aet né}tggirogate.

ece. recelve a prop
dosage of nedicine fromthe container, the patient

installs the. container ipnto the actuatar through th
In ordes Sl eE FeRicins oS RRP BG SontfiRer AR AL SN SApICOeR ot iR an

actuatdrak @ sydt&@ ORIy REoWR LS a AetdrBANLZANLerd i steM The actuator
the container so installed, the opposite end of the

includesgrhquisinghavipgiapaipey cextaimattipadingeodend egopen mondipirse: Agozzle
ctemerf G Rk SR B8 00055 SR Rk R0 0L ASER o
pushes war dl y

commuicdting veposclcorfics. Mae orifibelis alhedtonedrd e mauthpict. g order to
contai ner to di spl acE do,vmvvardléll W th respect to.the

receive Ayprogerdy BiFfereqyioseRe Phmedicine e Hecopinagolhg @atienfiingalisghe
contairfeF tntdl i Baf: tﬁll'b\?éf‘f He'Gontdifle -HR5ing rép@ﬁJﬁﬁf‘l‘ﬁe NAR%!skem is fifted into
el e t, and bet or t an

nent, en the interior e cont ai ner
the receinngeuine efthe aorzle alestent. tWhihithet confainepise mssaled, tietoppesite end of
at.om zed dicipe is thereby delivered tao the ient.
the contai 6 tEEHTECRERAP AEMEICEEiRF PGV Frisrtps IySe, ph Befent then
places MRl HEBhSiEcAgtd M8 of HESHBAGAnd ipushes ABWh&aRBy on HeGosdd @ntainer
contai ner can nom nally deliver a predeterm ned nunber |
end. Thy$ actioni cabses thoewsaiberftordésplace dawswari!y wvidhi respectiodthe valve stem,
. n Qr t ksuah . . of i S ol
which 1Snutgﬁ1r %nﬁgzllt% Fhaelu@rlvez. %\!Mlg td! H]%bd%glgg of {h%r@wé, i cf%glsg% of'thE nozzle
element, and between the interior of the container and the ambient air, a short burst of

precisely metered, atomized medicine is thereby delivered to the patient.

Such a container is filled with a predetermined volume of active substance, i.e. medicine.
Hence, the container can nominally deliver a predetermined number of medicine doses before
it has to be discarded. In order to visualize the number of remaining doses in such an inhaler
device, it is preferably provided with a counter that displays the amount of medicine
remaining in the container. Thus, the counter gives an indication of when to replace the
inhaler device or container. The display of the “present state” can either be done in absolute
terms, e.g. by showing in figures the actual number of doses that are still available, or in

relative terms, e.g. by a color gradient from one color to another.
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devi ce is preferably provided with a counter that
w0200/ 14 90:,8 the amount of medi ci ne 30 remai ni ng |1WTt/5rFé2006/000423
contai ner. Thus, the counter gives an indication of
when to replace the inhaler, device or container. The
di splay of the ' ‘present stat'e" can ei ther be done in
Irrespattiseloftie dispiayspedt i oflpres Iilmpbmglce thai t}gumeatet l'm.:chamktaldoes not
nunber of d es that are s@d avai
over—cpgpt(ﬁnid\pépqc‘é 10t émger-qﬂpné e{)pou&lngg p@hﬁaﬁ e ﬁpl&l@é]on where the
user b@l‘ﬂ%v% tHaf tf%'i’é’hh?ém VRV 2BREE Tl APER (ﬁi‘_}{aﬁlr:-%)ﬁféb @9 Mors?case can
Irrespective of the display type, it 1s of great
be lethahy§on thereostratyaovericeuntingwesultsin ctlm,mqt emptyeishalers will be discharged,

mhaleasdsglrutco'q n%ggﬂg@i% &?s%s ?1@%{){]@ 11138 ]ée(r:}ga re‘:hfeor géosed of, whereby

the us&eilinst get full valieadfehs pidductdirreasing petishe $6st and wastediRbduct and
i nhal er, which in the worst case can be lethal. On

wherepy thedsug sl 90nt@mé¢ incgrArhaler migBtgscape intorthe eNVIFRAMEYf the
ascarb L2681l s R RO, peRub RRELGARR, s o overan
underquaihtieg errors tdibs pasemisaf. Asvik drselhsﬁed tnhtetaanrSE/\apﬂl Ovx17g847, the

full | ue of t oduct t t .and . .
count it ok Tt Gt SBilE bmBsitinged e erorh kot NRE boihiG 68 boint in
order ﬂor}nfnli‘lﬁderm@hﬁf fdf‘uﬁﬂérc&ﬁﬁﬁ%e'l“hl'ﬁmew%b@ EE&’d foQR4raRAE sitation

di scarded inhaler is not disposed of correctly. _
wherebze §h§>| agtustipn guatipal Wileontieepd dxgtapq:ﬁeafm éhe le@t point in order to achieve

actuau% %ZE 1%H£J]e gngE app?ac{ 8&%%\%&%&? Vi 9 Ehg dﬁ?ﬁl%rgc#@n?ceedallows a

relauvéqurloh@ eortinued actuaticriindtibe af@shé fite et Thérefoee aing obhﬂter must, in
earliest possible fire ?m nt in order to mnimze th
additiqn tQperigrmingRie Coumipseiorsthe firgunointralsq keaghle f<,aqchEumodate the

continh&abdtiRtthSon, WRGHLEL onﬁ@cﬁﬂﬁHchon notion wll
conti nue a disfance after t unt point in order to
ach| eve actuation of the inhaler device. In fact, the
ose.,valve of the inhaler device,allo

In mar}ye °a?f‘ |°9‘é‘P 15 BGGCIRBHR AR IBOHAN IS FANSBT TR aa‘{‘f’f‘éﬁﬁnﬁ%al rotational

motiod b léy 8 ritGhdltwheENRIdRI 1 SneABYISROL r8ér fHSich thébhhBisms to be exact and
dition to perform ng one count just before the fire

count gicHy onecawnttier egsh act wtigs cbametatencot the ratehnh wheelders to be
controfléd BRI RYIAR. THELNRUL o N1 G0 FRUTLF BIAE! for ol et Yuch
controIlédiftﬁitﬁﬁf ed to an incr enent al rotational notion by a

che eel. and .pawl . mrechanism In or&gr for suc
. jeling backwotationiyeventop Bisans, i e dpim ghe. gcaﬁﬁ?d pawl,
ftﬂﬁt Iffe 1 dadi i@a{tidﬂrht dbfifed Q‘%?és' 814 Which 'ibeacrn%ea%ty W66 of the
has obe controlled to exa&t Increnents. There are

bratsihetawheel tbamortq/qaei;daffned@ag]@ Tlog ratabiat whq:q}] is tchgmlafter rotated in the
TN (I T
Peddhed and further rotation is stopped.

e Step-less back rotation prevention means and controlled engagement and
disengagement between the pawl and the ratchet wheel. Friction forces may cause a
tendency of the pawl to flex radially inwardly towards the axis of rotation of the
ratchet wheel at the point of disengagement, whereby the resulting angle will depend
on parameters as: friction coefficient between the ratchet tooth and the pawl, the speed

of the actuation motion etc. unless the disengagement is controlled.
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ent back rotation at defined angl es,

W&:}l% p@%actlvat ed by rotation of the 25 rat MSEZO%/OOMH
wheel beyond sai d defined angle. The ratchet wheel is
thereafter rotated in the opgposite direction during
the reset notion of the pawl until the defined angle

Both systems éaebeheditg) birtithe ipesferred optionrfor thisdaspseunter design is the later
. .. Step-less hack rot venti qn ans an -
fictof Gy RS F B RIS B 1S B T SR, B ArcoRegpstore crigricting the
vanat@ﬁ%t}ﬁ%uhhﬁnﬁtawhet wheel . Friction forces may cause
30 tendency of the pawl to flex radially inwardly
tovvards the axis of rotation of the ratchet wheel at

US Pa eﬁlgf\@o%kng 78%2 dgécﬁﬁ)gggﬂggrggcg %ﬁg r?s{g? gg thterEﬁ?e e%%:'hﬁéd” thove havmg a

dose ifdi€dtinigGle®ite vagtvas A firfenbadaheait id mhbhlecﬁn@dhé Bﬁd e protruding
the speed  of the actuation notion etc., unless the

portiog pf %gﬁagémﬂntmgere She PRYIRIRE moghansobeiithe dgts counter is of ratchet
P t t
wheel aﬁ ¥ e %ﬁ%?'%égl QLE@ gl :?dﬁ@los esh‘%ogzri]tttéz:f%f Egrl%m mé end of the
aerosol bmtbmt:ealong the(mutmnaltsyrfecekm’dhmmulat hoesing arsd nsraetlmfeﬂeb(ytthe
t ol er ances, refore restrictin

nb th ‘
rlativ R G a0 8 DB CORIEAT 160 CRSTESHGRE RS or g Jorion of the

1nhalef3'@é)%d Tx?@rdéf] t@ﬁc@ﬁﬂﬁodﬁt&f@?&&%m@ adu¥®ioh YR& e Bfel raleB 6t wheel and
above having dose indicating device which, in a

pawl the¢ahgnismirip @mm@ﬁwnls mgveaehigestrietingaeansdhajfoniallows the pawl to
move BBt IR4 ROLIL iRl o2 ABER SRR AL Sad BPmprion i

ngmscanlsmo 528 "EO\Mht &€ & %8

transfertedeab tienshvidand fleiblevinkgmedndithdt udews aeaiaed n\mtidm tn efdd before the
housing that extends fromthe end of the aerosol

actuatiog fpofiPer  a| ong the external surface of the tubular
housing and is actuated by the 10 relative notion
bet ween the actuator housing and the counter housing

UsSé6 431116:62ﬁgiimt¢saaaidosa afuntdrdor 4 mhtetesrdode inhaker cbmposebeacttator means,

e for, excessive actuati.on. notion

arive GG Bk CaBe r PO L S Sie Ao i TP i aplpgement of said

actuatSFOMEHHB daid Rstdryigeht dinprdipsa Whédl haviny aaflhraley dftetcRéVketh ardund
to nove a prédeterm ned di stance during the actuation

its penpb@nyoMeaaﬁ aretiievided trapriewsnt npersgriotaion of liegplary geprtgid means

referzhﬁfb tgié'e £33 f%ﬁﬁé&éﬁ%%ls %E{]g%glql? F %cﬁ%?%h th gg)%%\fg tape 1s

providéd ﬁmfx aﬁﬂﬁbw ardyasféncramentig inigaisan 1gsmrface‘rﬁﬁ&faa]fig dmammber of
.l nnal er npri ses ctuat or_neans, ri,ve neans or
medwww.dﬁ@esarematﬂamg/mgtgaenhak rsihejang wderes i aoﬁansﬂﬁ mt%&qsémeéponse

to eact} Qeﬁb?@x'e%&%‘@ﬁ% & mbgorhgf\clt?lﬁ g(gtgxryp%@éf.‘gf Isetpéﬂit? céttds¥rface

gear conprising a rat chet
regulatee gtelpoaitwnmd engagement and disengagement between the drive means and the

rotary gear whereby the angle of rotation for the rotary gear is controlled for each actuatibn. It
is specifically discussed that the control surface serves to inhibit the natural tendency of the
flexible drive means to flex radially inwardly towards the axis of rotation of the ratchet-
toothed wheel, and forces the drive means to disengage from the ratchet tooth at a fixed point.
However, the proposed dose counter is of relatively complex design and not possible to -

assemble in an efficient manner.

Moreover, for hygienic reasons it is preferred that the entire inhaler is disposable, and thét no

parts are re-used. Therefore, the inhaler, including the counter mechanism has to be
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ri phery. Means are provided to prevent
wﬁ&?éééggq%ot ation of the rotary gear, said rrean%CT/SE2°°6/0°04_23
preferably being step-less restraint nmeans in the form
of a friction clutch. A flexible tape is provided
with a visible array of increnmenting integers on its
inexpssivede pradude. datoirdrg fohthe nulmtelrtom‘e inexgding vereinthodlsbesnprise few
i, Ni i n e |nhaI The tape i ndexes by a single
Paﬂsqnﬁtng qg‘FF fpAssenpye each step of the step-w se
rotary notion of the rotary gear. A separate control
surface 25 requl ates the position of engagenent and

Due teithedingjtageiarel ibbalorsethe cpenter ingeitablialas tahe smal, whishgspecially

reduce%?ﬁ% o\r%] ﬁny cftpt gggeTlﬁ)fs s[ga%‘ﬁ'%drll% {hg ltéﬁgngfg)t ?fsg a?? %howmg

the nuehbef: uﬁmﬁmmhgmtda dycbssloenusibet aethedigues Ha&e kabe kmtall sized in
natural tendency of the flexible drive neans to '

Ofderfqréb@‘P%‘GFC&It‘PQtifhWﬁr‘%ha}eftdSV\lﬁ?ds the axis of rotation of
the ratchet- toothed wheel, and forces the drive neans
to di sengage fromthe ratchet tooth at a fixed point.
30 Fbmever t he proposed dose counter is of relatively

S %é fesn ﬁﬁ and not possible to assenble in an

“m"éarr%"&’ it Moreover, for hygienic reasons it is
preferred that the entire inhaI er i s disposable, and

that no parts are re-used. Therefore, the inhaler
The objaet|ofi dhenig vemneoncis tw@wd@eacmmmeh@zd aminhaleygpunter, which mhaler
and co%ggaﬁ ;]IQTQQI?QS Bl bein 5 ﬁg&‘f@%f He ﬂr{lfﬁge’fﬁls\fseacth?eved by the 1nhaler
prod order tor the coun e’ I nexpensiv
and the inlmbepebontenagpdafsed fiethe mmpbsdemmdlalms shoul d be si rrpl e
to assenble Due to the limted size of inhalers, the
counter inevitably has to be small, which especially
r I
One aBERHAE U0 JQRRRDL it e B SRl acall ey and an
accuratempelrantsin c@npnmdmj stkossparateypasis Siodt areceasy i asssmbles whieeby the
utfi.sgures ha Cﬁ‘e smal |l sized in order for the
counteg § WF’éBenflale prq “he inhal er device. to Summary of
the Invention The object of the inventionis to
provi de a new i nhal er and an inhaler counter, which
Embogipalset theiipamire eBuet indhedemsndens clavbe. dr awbacks
of the prior art. This is achieved by the inhaler and
the inhaler counter as defined in the independent '
Brief Desciriptionldt tha®rashiagst age with such a counter is that
it conprises an easy readable |arge display and an
accurate nmechani sm conprised of six separate parts

The inb&Rfonal il RARYCHB: AR FRH R 1oWWItheBErdnlE to the drawings, in which

Fig. 1 is a schematic perspective view of an inhaler device with a counter according to the

present invention.

Fig. 2 shows a schematic display arrangement for an inhaler device counter according to:the

present invention.

Fig. 3 is a schematic cross sectional view of the display arrangement of fig. 2
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s inexpensive to produce. 20 Enbodi of
wf)%ﬁ&t/ﬁ ‘)esﬁtl on are defined in the dependent cl S.E2006/0004;23

Brief Description of the Drawings The inventi on Wil |
be described in detail below with reference to the
draw ngs, in which 25 Fig. 1 is a schematic

Figs. 44 408w @ scharealicsmample @fw@ﬁogntea gigceanisip for 4 inbalax dgvice

°°ume?g‘ﬁ“%m¥’?g°g‘?$€§m RUSRAL invention. Fig. 2 shows a

ay arrangénment for an inhal er device
counter according tolthe 30 present invention. Fig. 3

Figs. 53@}:1&@@'1@%%%&%&8?5@2 ect| gggjygh o (c):f mtahs%helrnafJ c n%aler device,

pmlyﬁ(z%@l.:s%ggg 000423 5 Figs. 4a to 4c show a schematic
exanpl e of a counter nechanism for an inhal er device
counter according to the present |nvent|on Fi gs. 5a

Figs. Ga%ng% éﬁgﬁgf&ggo%ﬁg{%%l@g% 2@' %.g&ga }.18%{ Rf‘ﬁg&.%a%ﬁd 5b.

cross-section. Figs. 6a and 6b show actuation of the
i nhal er device and the counter of figs. 5a and 5b.

Fig. 7 ghays the bagqgeemenbelthe pawhard raiehel arrangeman in hfycounter

hE ajf gngenent in the counter 10 nechani sm of
meCha{‘l@ mﬁfgg to 4c. Figs. 8a and 8b shows the basic

geometry of two possible paw and ratchet arrangenent
. rovided with.l ever nmeans.in accordan th the
Figs. 358 BReRe W Ind 4o5K Be Ry 36 o RS BIORM ot e rmmgment
providéd' Wit 1SR GRAATE UccoidahfewRR Me [B&nt Aveedn.

arrangenent. Fig. 10 is a cut out perspect|ve Vi ew

of a back rotation brake arrangenent in the counter

Figs. 9 Bﬁ@l‘tlcfvg]gﬁé ff h‘% %ﬁd.\ge?xgzal%e&%gpg gxg;:tjta ﬁt%ﬁag&gg%ﬁangement.é

rotatlon brake of fig.;9. Fig. 12 shows the basic

try of the ratchet wheel | :
Fig. 103 SP50 BEPCE vaNbew 98 aAEk oL DT EIReRBFTRS FABLE

mechaﬁlgﬁegff;ggrgé@,@oopl i ed by a pawl on the ratchet wheel of
12.” Detailed Description of Preferred Enbodi nents

Figs. 11a and 11b schematically show the forces present in the back rotation brake of fig.|9.

Fig. 12 shows the basic geometry of the ratchet wheel in the counter mechanism of figs. 4a to

4c.

Fig. 13 is a graph showing the reset torque applied by a pawl on the ratchet wheel of fig 12.

Detailed Description of Preferred Embodiments

Fig. 1 shows a schematic example of an inhaler device 10 comprising a counter 20 accorgling

to the present invention. The inhaler device comprises an actuator body 30 with a mouth piece
40, through which medicine is delivered to the user, and a container-counter assembly. Iri this
embodiment the counter 20 is attached to the end of an inhaler container (not shown) arranged

in the actuator housing 30. The inhaler device 10 is actuated by depressing the container-
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[ shows a schematic exanple of an inh
W(ggg(#fsggoqé conprising a counter 20 according QJC‘%?%ZOWOOO“?'

present invention. The inhaler device conprises an
actuator body 30 with a noutl piece 40, through which
medicine is delivered to the user, and a
countepagsambiy with nespect ta dhseartiiapor Hoysing B9. Thentuiterdftis atrenged to count
ttached.to t hal er.
each SN orthe iR HERS 0, PR e Eernd oo i o cisplay
arranPeH&It609. BRe cdlited 20halutd fudthet becaridhged ags phidbe bribging detachably
depressing the contai ner WO 2006/1 0080

attachsdtp SyartieroutIsIE 3. € Guhk Bie EE erPAoK e theregbpect to
t he actuator housing 30. The counter 20 is arranged to
count each actuation of the inhaler device 10, and
Accodimg) tcathe tilven&ob the coarteli 20 isprowdes cntal t}srﬂaaty of the inhaler container.
rran nter 20 coul d

0
The GnEhatie Atacheciar HE iieled cOaiiyin A RIS PTaress ki can be
attacﬁe‘a th g 1%ﬁﬁlﬁﬁé&ftalﬁ@tuzﬁ|aﬂg 088 of Rurflero@pdif aflér%nthe @ﬁnlﬁé‘@éﬁd
side thereof. 5 According to the invention,
oppositathe srlve.6. sheppast/eithel camster enpesitsisemdhe valve stqnnrf@m the
outerﬁ]%glt{ eadgn g? thencoglﬁte? ?&ngrg{sllc%g)a%ef %gfé%ggl%%g of gaﬁg%nb&tb%sﬁons and
varying leagthe @f tanitteetalérhadess I & ol cbunter cat beamachmaaxqfwhere on the base
nunerous points along the canister end opposite the :
of theeaAniSter- | e the part of the canister opposite fromthe
valve stem fromthe 10 outernost edge of the counter
to its inside base giving ranges of variation of
In thlp texit wieovidl rafed to @ firg/ peigt, vangjt lhstheoﬁm@m 0§ cempressien afithednhaler

he ca [ b ched a n.the..bas |
contagef it et PR +fifiRen Paf BACS STV RO S PR
medig@hdnt andVi cElhtipdiritwhiRAGYIthe aﬁ{ouﬁmmfoﬁq)sdzs@rbnaff théyhaler contamer
i nhal er 15 container with respect to the actuator

with FsepRpt ionike arains bad Hiay i rseessalyitorsiforing tarosaungr 20 to count one
dose. Bt GATERbu A & n%? af’fglr-r{éhd dYoGhe Hisk EHAE t}férﬁgk’xnhelfétles that there

conpr essi on the In cont al ner respect
is metiicernamt lefitio thebnhlgzlelt doattainer wimnésaxzamqlrlyho 9 ematf, ¢lot caugt pdslet is s,et to
nt er. unt dose. ndercount| ng i

be a 4P G Ao e e FREPPNG WIERGY T bt coshtingis

effec@@w 8Ysi8ed. hat there is nmedicament left in the inhaler
contai ner when it actually is enpty, the count point
is set to 20 be a predeterm ned anount | ess than the

he b 89 L SN P pchano
(descﬁbermllnldeeail wflow) mmmtiﬁplabrmng@le?x@éo dnGh)&JﬁthSdlﬂ‘IEﬂhmrm fig 1
the digggf? gr%gl?g%gneéggggqt E?Flglﬁ}(de gaqu]a?eg?d SP the coﬁllgtrefrjl }Tousm n%O In the
disclosed embodiment, the top surface 80 of the housing 70 is provided as a transparent '
moulded part 150 that closes the housing 70. In the disclosed embodiment, the counter top
surface 80 further is utilized as an actuating surface for actuation of the inhaler device 1@, ie.
for depressing the container-counter assembly. Because the counter top surface 80 is use;d as
actuating surface, it has to be rigid and wear resistant, as it will be subjected to compressive

force and wear during the actuation of the inhaler device 10.

Fig. 2 shows a schematic top view of the counter 20 with an example of the display

arrangement 60 according to the present invention. The display arrangement 60 comprises a
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W?ézJoEﬁl(%gtgp' ay arrangenent 60 is provided in ail)tg%f%g%@amodns

surtace of the counter housing 70. In the d

enbodi ment, the top surface 80 of the housing 70 is

provided as a transparent ngul ded part 150 that

cl oses the housing 70. In the disclosed enbodi nent,
statictdinplayoentien 9@ epd a saveade dBplay seativarl00sIn the ﬂiszbme@smb@dlment

ct wati ng_surface for tuat i I
the sef W5b1el %ot RSyt HRY el Mok T00 IR B8VIEd s
rotataBRSerabt. wie € puimeert1n 0. TiIAkES ditslay sestibaoe iSeh amm@aduamn
as 30 actuating surface, it has to_be rigid and wear

area w@w@w&ﬁ for the npmbgj of dases Emsinieg Bethe 60@6%% a8d theeangular position
of th ﬁ@r Piitgth‘(@gfveg Q{e' %g'lv(% @gu f thth@ etn%t thyﬁbs‘%gble to achieve -

tic top view o
the adyanmagex with bvmt telative end aydce valhe irtdécatios pf the remamamgyeureldr of!
60 according to the present invention. The display
dos ®Sarrangement 60 conprises a WO 2006/ 110080
PCT/ SE2006/ 000423 7 static display section 90 and a
moveabl e di splay section 100. In the disclosed
Fig. Jeshowditheensential parts obthe displaypirapgereent i689f do euntes JA@E fig. 2 in

crosstsg eHlé)?% n’g %113%3?'JsgcgionwocipProilic%d%%ﬁg)%ﬂ}t&swﬁeel 120, whose

pointe atrc
rotatldlll &pioastoﬁatby the cdntisg Maclenibm ales@ibed lbaId“QnThap@athel 120

i.ndi ces for the nunber of doses renainin
ComPE‘é‘?'?tad? sRlpy P%’@ntlﬁb ‘@ﬁg@F&’Pm&fsﬁ 10; %C%qurﬁ’ée éﬁuﬁ?lé‘-'rngagmg

portichlfo Hihe ShyF ot & RRuRAIWRI count . Wth this arrangerent

IS possible to achieve the advantages with both
reI ative and exact value indication of the renaining

rigs. PRI wfveg SRR andnee el 8P Sk edinta: 1 bih R iyl geviee
countbifaccdRlig @the pRGEMtAAvVenTiBR, WRN BRMHBsHE ID|réMo &L The BodMer
is provided as a pointer wheel 120, whose rotation is

mechganism compaigesy/racker am A0, AgetHECIPEAE @%9(%‘&? psangement 240 with a
ratchég‘%\l QK 230T518d P&%tﬁbgﬁom;% &?Q%QLCOW i ses a displ ay

ron 1 e p0|n and a counter
nmechani sm engagi ng portlon 140, in the formof a

ot hed eel. .15 Fi 4a tqQ 4c show a sc
The regkar a7 208 CombrH R 2 fhAReas PR OBD PP R 4 he Rousing at A, and

b1ase&i§1\’t'h€ Qowh e Gifecting 8% dhduif sf)rﬁ'ﬁg PIEIRE Lol KAY 8RE RO comprisés a
t he housing 70 fenoved. The counter nechanism

rigid m@hqrrseste@ 25( thekenterds fraz0 @, todtsrlewest rpomp 260.gdiacent tathe bottom of

the hdtiing I ERIFIRR Lot Wi £ pBnsBhREH it RlacdiTibus g tas win be

shows mmtalseﬁera aﬂd\Mﬂcﬁﬂﬂe paRH2itswith ¥@hdl headsanoperdnged kyengage and
housi ng and biased in the downward

t.he
drive H}erré@b%\ﬁheﬂ 2@% éorrleqremﬁm@bwtwnzlz@otl%epqrb@mtwamwf the

inhald;ONPr i ses a

The axle arrangement 240 comprises, in addition to the ratchet wheel 230, a back rotation
prevention means 280, and a worm gear 290, all arranged on the same axle, supported by the
housing (not shown) for rotation about B. The back rotation prevention means 280 is a siarin g
loaded friction brake, comprising a brake disc 300 that is biased against two inclined fﬁéﬁon
surfaces 310 by a brake spring 320. In the present embodiment, the return spring 220 and the

brake spring 320 are made as one unit with two separate “spring-beams” extending from a
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i d rocker section 250 that extends fromA tg j
H ‘H‘Bl nt 260 adjacent to the bottom of trré:TlgESZO%/GGM23
hou5| ng where it makes contact with a protrusion from
t he actuator housing (as wlg be c shown in detail
later), and a flexible pawl. 210 with a pawl head 270
commen fastepéng base éﬂrgfé@éhfa% 0 e hpusing (netshewnk Ade bapk egtatigo
r Cl I r on actuation
prevenr%g)ionngﬁgﬁ%ﬁ dggc?l ﬂ%rewa‘%tép%%?angenent 240
conprises, in add|t| on to the ratchet wheel 230, a
back rotation preventi ans 28 and_a_wor ear
The painigr wies! léprlaﬁ@tétableﬁg rréf] Jhis apqrwheral gk of artfg%?q fhat engage
the wobh- %&HQ%‘ nd Q bt @40 indiS4tir] ?B@Hbé&rboﬁﬂpéﬂ schon-EPF s ot shown
ro I on prev ntron nmeans IS a spring
in figsf 4a-c}. iThns,sha keintes svippeli Ki0rig deivér foix eotatti sreat’mo Ct hathe iveorm gear 290
th %fed agai ns, 40two inclined friction surfaces 310 by
on the ax PRMY™320. In the present enbodi ment, the

return spring 220 and the brake spring 320 are made
as one unit with two separate 6pr|ng beans" extending

Figs. Srara@ﬁlﬁb shpwabe epuntergserhpuismsifor sy odmiteic, B aghematic inhaler
device 1‘;‘73 Ergﬂfyrlg cp& %e tfbrn ?fl% AR ALy ko 1(? Q&n&%@ 2 g&@%&&ﬂbﬁiy 30,

'on  preventiont neans
which Iaeddwczmabembrrﬁsr)eloldmgjmemédutmam ThEhﬁedimamﬁreus ddieveted to the

120 |s rot at ab about C, it has eriph rack,.of
user Qg SEF SR JCHGRTEeS 210 6B oF BGansp Sa e ToediCament is
inhaled® ny MeShsed ﬁQorhéHjé ﬁ'@héh@gace ke tlﬁ’é? %@a 5%9'985 the 'ﬂct%ﬁt"{‘ﬁ b@@f‘?ﬂy The

scale (not shown figs. - hus, the pointer
mouthmeeHO 190 qosn@ntxonefntrf the velye aterm%(hm atstem Beetving Wﬂ'yrﬁ70 for

receiviig 3 FRdicaBitnt SbeRbliFerfl EAMHEARGE o Gise Calfer 120 pifvided at

the en® 6pgoaE itlfe VANEBED of the caeMe£B5010n thedrhbddiments disclosed herein, the
cross-section. The inhaler devi ce 10 conprises an

dose capnterunt 2Qiscretebly ppimanerthtattashed tg thapanigter3595m order to avoid
that th{; gbﬁt%ﬁ%ﬁq@n‘é%@E) oEQ% gggd%ﬂ{ atfa? é’oeéﬁa%{r?cgﬁ% chffister

user rough a valve st connec
350 coatmimng atdiffereanle s¢lef ndizamehe Trhiedamatﬁemo with thenitedched fyse

erth h. a nout hpi e 40 t hat |s art of the
countel By S0 5 herBETOLeR e L5 &3 A PRSIPECID YT WhBRAGSS P
medJcé/i'héﬂT shB8ld bRl B vare& 1B REXset! thedn A& Bah %&%m\bw& ﬂ?@QEd dd¥nwards

for 15 receiving the nmedi cament to be delivered
wherelpthe vahviertem BRE 1uiosegd datgrat position; whezr@lt ideliyere e iddesiofamedicament,

or by qttﬁer rgs ?fc‘opfg gﬁ ntﬁ? hg é@#og@gggﬁ thna mp%lgp cin,ic_’fi%\;l%egéactordmg to the

prior aﬁczmatvarl b bé deddribed fir ®ber ddbdivhdgrer manent | y attached to
the canister 350, in order to avoid that the counter

unit 20 is rerrpved fromone cani ster 350 and attached
The dd88 cSRALMES ccﬁﬁﬁﬁéﬁ @counter housing 390 and a counter mechanism 190 of figs.

4a 1o 4c. The housing 80 is, in a downwards directed surface thereof, provided with an
aperture 400 that is adapted to receive a protrusion 410 from the top edge 420 of the actuator
body 30 in a mating relationship. When the inhaler can assembly is depressed in order to fire
the inhaler device 10, as is shown in corresponding figs. 6a and 6b, the protrusion 410 extends
through the aperture 400 into the counter housing 390 and engages the lower portion 260 of

the rocker arm 200, and hence actuates the counter mechanism 190.
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350 contalnlng a different |evel of nedicanen
WOaM6U80350 with the attached dose 20 count &FTW?WOOMH
20 is hereafter referred to as an inhaler can
assenbly. Wien a dose of nedi canent shoul d be
delivered to the user, the inhaler can assenbl

Fig. 7 ghostsdhelbainesameisy ofvihe raskgr WQPa@wa@b 5@ arrangement in
the can?%‘.Crﬁéjch'aH{sHi BoRSH )gs @ﬂto%efcﬁ tﬂ@#)éMq{éﬁd? g?xscl.@elg.falong acircle
nedi canent, or b IS 1n

arc of radis @ durtinyg ﬂwbtrbnlq&anyotmnlmxklahe urga@amexﬂezsxttam&bdxdémgdzment from
roart nd will, .not ﬁe descr.i

the rargiet oD SS ST oC amssmE 8F i £ Ghheg iR Bgteryin order for the

pawl z@@ tfdRdte 'E&%Jr%td%t \39&1 @9@' a@eﬁfeurﬂhgre engmrsanhé Parde theel 230 is
4a to 4c. housing 80°7is, "in a downwards

anangeaﬁ glemr dlansthe i@@bnwen@ dlfstanper whergbyl thei metiemof the pawliead 270

1nvolv€'%aod%cg%s% 85%1(33‘%8%161%%% & C«%éa?eé?erﬁ %ytﬂs Q&he% %lt ﬁ]@gln this
way thé @l hewdsinoengi¥cthe ratehdt RihatleEI30aamheamgRIBaklerithan for the ideal

depressed in order to fire 30 the inhal er device 10,
meshl%éf istancsadryigevesth disangagriione Mmelslategalnpiderdir thefpechanism to be
resetab‘?efﬁ M ek 10 b%é@ﬁdtga “h3H- @4 aRet Hﬁ'e&’x%ﬁr %riﬂr the 69\91 21”6 i‘g flexible

t e count er housi n and engages t ower “port
in the r36i1al di[rectmheThchpamer 1&risegoftialyratifhiartbeciamimfatens ak dhe:ctlon

counter nechani sm 190. WD 2006/ 110080

PCTI SE2006/ 000423 9 Fig. 7 shows the basic geonetry

In orde@to b12c 186 KR tedetc 7 @GP tHRPAWI Ql@ftﬁﬂeﬂ%ﬁﬁhlé/aé”@ardly towards the axis
arrangement in the counter nmechanism 1 f 4a

of rotatien aicthe FejekatIweck #éhpBOINL HlEFnETPMAE Bt Boial ofgjengagement is
effectl\féh% SJ)Iﬁroll%EicIn at Ef@%a‘dﬁ agd g;#éﬂéeg %g%@g{r?ﬁ? {éﬁg%”iﬁ% grnth lg\ﬁg means

engagernen

arrangd\fl\cﬁbcdﬁ&bt Mdﬁeng@rﬂeﬁseﬂ&tﬁb p?wl ﬁerr?rmhﬂhrtgx thé rztw‘l\mt g\ehael The lever
eels. However, in order for the 5 21 t at

means pisesignedh 80 anifesiabhsh abntment ¢fdbe Ay a@M@rat tWthﬁ al 2 lever

point fél?évﬁﬂﬁ%mMS&h v@i'tarprekéect H tﬁ@ Bﬂ@&lo%l ke rc;tzhﬁﬂaf V\Pbﬁj.qfi s. 8a and
nmeshi hea

g di stance wher he notion of the pa
8b show z@amiples of vwe passitde lemzbsénmhtstdfée\tcr awehs H@Hioumntbt disengagement

ofthe A 9O 1276 5L G0 th oL eBR B Ouf fipetion a

diseng@ieeedt EsHtid]Rig BAR, ftdas td e dedR@akd soBRbtHRde WHr Hoa ¢S dtdted a
Vi ce versa dlsenga e sonme angle later. In order for

suitable fistapee RAem e 6p pethepawe b@qdadmndm@nrdﬁék@ci digengagement angle,

o e Oy AT AEL Ut Do) 5B PR SRER MIRCPRM 1 g
embodinsent 9 ﬁgt $aaltﬂeyles¢n théanis rSO?] Iisefocmgd: blyrﬁ ebwetxl eck duﬂfmeti 10rof the

e t o .overcong the tendency
ratchet heg) 184 Ao RIP oG R RO EASH e 530 B BSmiiiement of fig.
8b, the ‘Péve? Hﬁaﬁé%@mﬁtfox%@ﬁgy #flat H!i%k E@L’f&re R0 AHREAGHIEFRE] teeth 520

he poi nt of di sengagenent
and a protrus1on 550 on the pawl counter surface 530.

Figs. 9a to 9h show the engagement and disengagement sequence for the ratchet wheel and
pawl mechanism 190 according to one embodiment of the present invention. From this
sequence it can be seen in fig. 9d, that the pawl and the teeth on the ratchet wheel are formed
so that a lever point of abutment is established at an angle preceding the desired
disengagement angle. Thereafter in fig. 9e it can be seen that the lever action forces the tip of

the pawl head in the disengagement direction with respect to the tip of the tooth on the ratchet
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wbxeé/ifRedd vel y controlled in that the paw an%éﬁglﬁ%ﬁé/oomm
arrangenent is provided with | ever neans arrange

ef fect the di sengagenent of the pawl froma tooth on
t he ratchet wheel. The Ieveqo nmeans are designed so as

tQ est abl i sh_abutment of the, vvb (gnd t he rat chet
wheely Wehen thg desired disengagsment #1818 iSUFAHeE 45 & %hg&mnmsrﬁf and 9g, the
lever JC%I%H%Q nthAl H?ec% the Chho 1§e‘ﬁ§aée%e§t bPMRlpa s WPhéﬁ‘from the tooth
Fi gs. aad b show exanp eso two possib
on thegatebeli wisrel. §19f911 idustratescthn $es50mot10n ofothe redker arm, whereby the

ctte L BEAEIETE o BRehack R by B0 TR 35616l b cscussin
more 8dtliChélew. as di sengagenent controlling neans, it has

to be designed so that the lever point L is |located a
suitable di stance D fromthe tip of the paw head,

[ L [

asis SRAFTEA0, QPORRIER 918 ARORMRL A0 o e ) B
surface @f dlw:bydqeeﬂxt a3, bitrit ¢digd beldeadd aemty swuitablegpoirian thdigatchet

| ever neans 500 is forned by a convex back surface 510
wheelof the | 25 ratchet wheel teeth 520 and a | ow profile

pawl counter surface 530. In the enbodinent of fig.

8b, the lever nmeans 500 is fornmed by a flat back
Compsrgdfta the 54 0f afsepdrate cantcbleurfatreaicotdieg to B3 6,4461627athe provision of

rotr n.the paw c er, surface 5 Figs.
tever oo B8 S R crpaBEnen AR He Sty Anaee ik it Bed sorey
on theSRRdEMERadtioh YebiPedhahe el 210eald tROhtch3Dwhay 2306 A AakSHBt depend
190 according to one enbodi nent of the present

on adqifiQrad PrGH AsTRentaneH abo s dosefouniers foninhgier deriges e resfained to
small §% arﬁ&ﬁ)tw ¢ £ & af}{%durfxg' & thEGLdhr Qsec be néh%ef/g?&@ Iany
ar e SO at a 'S

orne ever pol n abut
reduct@st ¢flthe stmatleradf inleratigs pay meedses ghd imurkeyj red
di sengagenent angle. Thereafter in fig. 9e it can be
seen that the |lever action forces the tip of the paw

Fig. I@Fsaéjcdt Rut ?@sﬁ’écﬁ%‘ JRULHRbackirb@6bh BRakYhirhn O%e%?e‘?l? 980 rPthe counter
he tip o he tooth on the ratchet WO 2006/ 110080

mechamsm MQD@gso de4e4c. The prtsent embdimentind thiebaokgdtation prevention
[ eac

brake 350 REARGTHIET he 20 licte R AFREN 0 shtnrrt P IR abPlirep fgetion

surfacss)mcr ml Va&aﬂg@ﬂm age opidriohl élé}ﬁexﬁawb begactdupetd i rotational
tooth on the ratchet wheel. Fig. 9h |IIustrates t he

moverped of thepiichat wheel B30 apd pay! @Whanmemdyo% againg thenfaiction
surfac%@?@ byzé 6&5%1%@151?% %ioogl @ggigssc[e E@Eﬂnﬂ@dlmén{ rEﬁe {nE: fféd fftion
surfacéedre\waralis] ioghes dswof ratationgfer tHeayhddidad element 3(m)| nt on
the ratchet wheel can be |ocated on the back surface
of the subsequent tooth, but it could be |ocated at

Fig. 1 B3hEmbfi illy&hBRt e Rfcek BeeskRlif AR backh&@lion brake 280 of fig. 9,
whereas fig. 11b shows the forces present in a single friction surface 310 friction brake. The
frictional torque Mpqe braking rotation of the cylindrical element 300 in the latter case (11b)
is simply (assuming that the friction torque between the spring member 320 and the axle 240

is negligible):

Mprare = F, spring Royrate
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2 d to the use of a separate control surf
according to US 6,446,627, the provision of I393/|SE2006/000423
nmeans 500 to control the di sengagenent, has the clear
advantage that it is based 1510I ely on the direct

where 5gon i AGRSALOrCe G ALP STOME A # Fofa aF FacoRal foefcien

betweel[BHY cﬁﬂﬂﬁcﬁl@é’rﬁmt%@ eanﬁ e RSiSn Elﬂ’facb nhel fid BEY) 8 8% @A of the
restrained to si ze and | ow cost, at the sane

cylindridahelement 3. accuracy rrust be hi gh. Ther ef or e any
reduction of the nunber of interacting parts increases
the accuracy. Fig. 10 is a cut out perspective view of

In the fariécdasé L1a) temdemakfress FRPGeiRNbn &R yliAdii¢H elpbit 800 by the
mechani sm 190 of figs. 4a to 4c. The present

inclined spiderierg A ges thedfobawing fsicHenad torgpedent-i on 20 br ake
280 is conprised of a ,cylindrical elenent 300
supported by two inclined friction surfaces 310 in

V-arramfgpenl;, (R cylindrical el ement 300 being
coupled to the rotational novenent of the ratchet

wheel 230 and pawl nechani sm and urged agai nst the

In the écrﬁbda‘im@fﬁ of i%fl 2% QFe %Qn&i’snﬁfaé&r 310G ERIENREd 32@5°]1’€s§eeﬁ‘vely, with
di scl osed ermbodi'ment, the inclined friction surfaces

respectgp ghepdiregtipe of Feritgh evhas@by thyf repting fragtionak torqwe Mprake becomes:
cylindrical element 300. 25 Fig. 1lla schematically
shows the forces present in the back rotation brake

280 o7, fl e NGa ?asfig. | I'b shows the forces

present 1n a §|"ﬁgg le“friction surface 310 friction

brake. The frictional torque Mirake braking rotation

Thus tl'%fﬁ{)tgiﬁn&ﬁﬂduﬁg&' t64ne §¢ £ FRMr {5% % 1?%%@& fiah % ﬂﬁ%%?e of one single

s sinply (assum ng riction torq
flat fridoiet weracet 1. Byrselegtimetioenclddfomanglesfer thel inclnkd suﬁ@caséﬂo the

spring o8t koot 0RO RoSTTBFBl RBP4 RAHE G S PRIUD ond he

inclined QUrfRef B oM thd'Braketdrffe SAlbe dOntrdlléd® aSﬂJﬂeQéﬁ}gzdf\fallfétdsQEtflhred by
coefficient between the cylindrical elenment 300 and

the countee mechanisoslesign fladhe present gmyofimenk.ehe engle betwegn the fortion

d o (o]
surface% %eleisct%’lhrg T%(?) ; ﬁ’%ker?lh?ces l’:_"a?hololgl ,%gé?n&nrg %rgf&{ ﬁglefsatﬁgn 100°, and
greater Clydni GOC, pﬁﬁérab]ly%imér tRAD 78 afidmord psrefdrﬂﬁyl gfddtelr Aems30s. JEven

gives t follg\gn frictl%)nal t or que Mbrakc: {fe
though ztﬁh%qre%aglﬂkwoul e even more efficient with an greater number of frictio™
surfaces 310 or points of frictional contact, the number is preferably limited to two surfaces
310 as it, in a mass production situation, is more difficult to control the individual resulting

force components for more than two surfaces 310.

In the present embodiment (figs. 4a to 11a) the spring member 320 applies a force Fiping ON
the cylindrical element 300 in a direction essentially opposite the direction of movement of
the pawl 210 when advancing the display means by incremental rotation of the ratchet wheel
230 and the axle assembly 240. By this arrangement, the force applied by the pawl 210 on the
ratchet wheel 230, will result in a lowered brake torque M.t and the rotation of the ratchet
wheel 230 in the forward direction will be easier. However, during its reset motion, the pawl

210 will apply a force essentially in alignment with the spring force Fipying, Whereby the brake
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0 enbodi ment of fig. 1 la, the inclin
Wg’uzpbgklgg%mo are inclined +- 45 respectively, e%’{/%mo%/oomzs

respect to the direction of Fsprb,g , whereby the
resulting frictional torquelpbrake beconmes: Mreak =
2Fspring,'L reek 15 Thus the resulting frigctional |
torquetMpqe will inczeasg @pdFotation 14 the\baskwardsylinsction effectivalyevidrbe
WBVﬂRﬁf single flat friction surface 310. By selecting
the inclination angles for the inclined surfaces 310,
the spring force Fspi,,g and the frictiona

oeffici nt bet wee e rical el epept. 300 and .
In ordi13 assufe ok e irrabibe wioe M B syt ackagCihen prevention
meansCAE0t Fuﬁi:tid?ﬂ ab ‘Be@ﬂrl%r Reehé E‘rﬁﬁoﬁ’tﬁé biele Afrah QG 240 bé(ccohﬂﬁg to the
counter nechani sm design. In the present enbodi nent,

dlsclosddeereb@neervetf\ﬁ@nh teebbt Heckiemrapgementfis peayided wighsecond bearing

meanspr 0 e}liebwog{xg @ﬁle\ﬂdl %ﬁﬁattegggoé‘i&g%{@?%?ﬂ? 53)6161 between the back

rotauanxﬁé@r‘salst)m@t}eaawmng&am%s and nore preferably
greater than 80. Even though it theoretically would
be even nore efficient with an greater nunber of

In ordff t'o%itf?& reﬁ.\br eftAC Sk FtthcRTo ﬁbrp Bfmg}{ratfzﬁét le*ﬁO durmg the reset

cont act er Is pre era Imt e
motios of fhaq:xawl ZBQ,Ghagemmetry of the natchet metjﬁhastheelm opmnnusad |t@m,1numse the

maxiny FFClgrat ApbEnb g & b i ol Wit 230 byt

geomdtf}eda?ifv@é Gioin SIPSsHMB A orl ik it€kSh wit alc@nled BackishEfaéddds i Shown in
nber 320 applies a force Fspring on the cylindrical

fig. I%F@xéﬁtsh%@theﬁeaﬂ@mg esetiteigue ys.aptef angly f@mow‘\% tqofeback as a
st 839§ o RNEORD ool R340 Ly BRHAES! Clmpaed

with anaéthvath afletchacBBuZad@, tredodthevidxd eorsss badid gur&éé) haﬁyhlgher initial

t hi ar rangene nt, the force aplledb 10 on .
tquuetaﬁéﬁe P%\‘chtﬁe’ts @Ito%és ltqulter $Qfpton %/f“t%’ Nefng Fesgpmotion,

but thér@a[ff’éi‘?hé% FqIeEdrd \Agéjastthg tip OF ! n[%’vl vapr'bta@]eﬁ %@t@@fh )—IOFWT%% lhigher

in the for d dlr ctio be easi er. wever ,
torquediu themjari: teincidsewithithd springtbiesngrawipresgdd) tlw‘rbforeaﬁfplsynag is able to

provide 3 BN ies B ko iz P soblstad 55t tob it it back
surfac®fsTd [aieap Hord a0 4rBreadestiRmaaremivhy t@Kﬁle\&t tHe tbo@ItRRER rﬁ?ibﬁmum

rotation in the backwards direction effectively w

torquehsingiigherdprthe flah bagked toath apd alse thetneak coineidge witthdhe spring being
extenddiErFERIE 100 2B To iy R E WEflinel DRORRIEL O 2L 0 e

end of the axle arr angenent 240. According to the
di scl ose enbodl f f| 5a tao 6b, the axl
The cuzyatyre, géﬁgq]for}vgx cled tg myniTEse Fhﬁgf“a’ﬁ’%‘é}ﬁlsfeﬁ%‘éc’fq“e
for thedthtchBGwNEM %&EQM %g&aﬁﬂ;?h by"é‘ﬁcdlﬁﬁcﬁ{s@f ﬂibox%bét't&ﬁhé‘ fom the
means 440 1 n between
parameters comprising: ratchet wheel dlameter ratchet teeth back surface curvature, friction
coefficient between the ratchet wheel material and the pawl material, and pawl spring

constant.

There is also provided a method of providing a ratchet wheel and pawl mechanism for
transforming a linear actuation motion into a rotational motion advancing a display means

indicating the number of doses available in an inhaler comprising the steps:
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t ans 280 and the worm gear 290. 10 In order
‘{(gaﬁ’ﬂ)ll?(ﬁg&er educe the risk of back rotation of PERESE2006/000423

rat chet wheel 230 during the reset notion of the paw
210, the geonetry of the ratjghet teeth has been
optimsed to mnimse the naxinmumreset torque
selectippdinmdtebynuniber pé wetiPdrdl matetiddor thectchetwhieel, 230. The
opti mum geonetry derived fromthis optim zation is
teeth with a convex back surface as is shown in fig.
selectlz stﬁpganéﬁlaféi‘ﬁl/%rttﬁ@pdvﬂ?lﬂ ting reset torque vs. reset
angl e for a convex tooth back as a 15 solid line A,
and for a conventional flat toothback (see fig. 8b) as

minif b s Bfin et R e Re Sl bt dpaoi e

providinBitigekchentwhedllteeth Mithuecoaset bekpartacd,i p is forced
towards its center of rotation early on during the
reset notion, but thereafter the torque drops as the
. o r .
whereih BheXtod O R R AT el eth T e DAk Jofe bomprice
findinpathp rastee tketh bankaudiaee ¢ureatseriyngldudatimnk ef the r2skt porque fitlem the
t he necessary reset. taqrgue. ereas the. reset torque
pararkels CRBDR SBB eI e B AT TG CPUEEIeE e i tatchet wheel
materid) 6h& @RS It NGR1 phaa PR 3Hftaher que at the tooth
tip, the maxi mum torque being higher for the flat
backed tooth and al so the peak coincides with the
spring being r extended, therefore it is less able to
provide the required reset torque. '"25 The curvature
of the convex back surface is selected to mnimse the
maxi mum reset torque for the ratchet wheel and paw
mechani sm by cal cul ati ons of the reset torque fromthe
paraneters conprising: ratchet wheel dianeter, ratchet
teeth back surface curvature, friction coefficient
bet ween the ratchet wheel material and the paw
material, and pawl spring constant. 30 There is also
provi ded a nmethod of providing a ratchet wheel and
pawl nechanismfor transformng a |inear actuation
notion into a rotational notion advancing a displ ay
means indicating the nunber of doses available in an
i nhal er conprising the steps: WO 2006/ 110080
PCT/ SE2006/ 000423 13 sel ecting di aneter, nunber of
teeth and material for the ratchet wheel, selecting
shape and material for the pawl, 5 mnimzing the
maxi mum reset torque for the ratchet wheel and paw
nmechani sm by



providing the ratchet wheel teeth wth a convex back

surface, wherein the step of providing the ratchet

wheel teeth with a convex back surface conprises

finding the ratchet ‘teeth back surface curvature by

cal cul ations of the reset torque fromthe 10

paraneters conprising: ratchet wheel dianeter,

friction coefficient betweenl4he ratchet whee

material and the pawl materidl, and paw spring

constant. 14 CLAIMS: 1. Inhaler counter (20) with a
CLAIMSchet wheel (230) and pawl (210) nechani sm (190) for

transformng a |inear actuation notion into a

rotational notion advancing a display mneans (60)

chafhakk esued 20 Pwithatradcha vl (268)14hd g (2 m)qﬂ@ihamﬁﬁqh 90) for

(230) arrangenent is provided with l'ever neans (500)

ar Hrapfjerning a dinparcActuatien g10§eR drtg éfetgtiondl mat@nmgyancing a display

210
colithys R HEraRief i BRP R BRRDEH o BT lydtp heql§230) arrangement
r aisciretvidedredth 1623 eadd (580) xvaiged @ effect the &1Q4n|g®gUnlﬂg1t of the pawl
said tooth with respect to the direction of

r of%0) &rm a teeth emthemaiched wheekizap) boh%%qblléb@a)abut@ent of the pawl
; hgz;l'og Encfﬁllé'}gt%lﬁ%t vt%%)el @t%ggétdd l@gertp%uﬁ rgE‘j {Sll_l)lo“%r}g said tooth with respect

actterize l'ever
r atecthe direttesl of(tRSMHtaticnial motvmedf thn ratc]mn weelu@sb). t oot h.
3. Inhaler counter according to claim1 or 2
characterized in that the | ever neans (500) is forned

2y hﬁlafe‘? @Mﬁﬁe@@%a&%&ﬁﬁ‘gﬁ) &151&9? cRiractipizedtis fRt thé'ﬂ@\%)r point (L) on

teeth and profil pawl counter surface (53
therrh@h@trwlwb ﬁl’@b ISaic@ﬁé¢ctj¢rng sthsequeat tooth.or 2

characterl zed in that the [ ever neans (500) is forned

by a straight back surface (540) of the ratchet wheel

S.Gmﬂalearddurﬁep:{@bfdmig tort]aifmSb6y 2 clariabterizadin fhauﬂie&éver means (500)
surface 530) . I'nhal with a ratc

t
* whésdiorm spaﬁpn%chaslﬁ ﬁ‘srgce 25135 of ge rawlﬂatn\gw Fﬁeﬂgang a low profile
li ggx@fccﬁ‘ﬁjéelr‘@\gff% (@@)l on into a rotational notion
a S

dvanci ng a play *~ means characterized in that the
rat chet wheel (230) is provided with teeth with a

b f [ t :
£ iRl SBEar SopBRra od R | e ChBCELAOATLIB Be 1eych dreans (500
co 'ihVi%iﬁn&ﬂBﬂﬂ a StHATERCKIck SuFRleqS @bt ftdhenvhee] tdith and a protrusion
maxi mum r eset torque for the Tratchet wheel and paw

me €7 o ithe peayd)cobptee surtage £2300ns of the reset torque

fromthe

5. Inhaler counter (20) with a ratchet wheel and pawl mechanism (190) for
transforming a linear actuation motion into a rotational motion advancing a display
means characterized in that the ratchet wheel (230) is provided with teeth with a

convex back surface.

6. Inhaler counter according to claim 5 characterized in that the curvature of
the convex back surface is selected to minimise the maximum reset torque for the
ratchet wheel and pawl mechanism (190) by calculations of the reset torque from the
parameters comprising: ratchet wheel diameter, ratchet teeth back surface curvature,
friction coefficient between the ratchet wheel material and the pawl material, and pawl

spring constant.



paranmeters conprising: ratchet wheel dianeter, ratchet
teeth back surface curvature, friction coefficient

bet ween the ratchet wheel material and the paw
material, and pawl spring constant. 15 7. Method of
providing a ratchet wheel and pawl nechanism for
transformng a |inear actudtsion notion into a
rotational notion advancing a display neans conpri sing

Iectlng di anet er nunber of teeth and ,
nJ/;t er i\’gqthqdoff rﬁ\éld%taclﬁ etwacsl and pawlapeqhapisarap Fransferming a

{Tlgl;lga{rjgé’t#lg{l&{ mbilh at a ot %nghm%'tlgﬂ ‘55?’ fr{]gﬁhdg%ﬁjmﬁggﬁs comprising

pthe\stepsng t he ratchet wheel teeth mnth a convex back

surface, wherein the step of providing the ratchet
teeth with ck surfac ri.se

et Siamer: tahes BLieTh HoRe S IE Be R RE by

cal culations of the reset torque fromthe paraneters

conprising: ratchet wheel dianeter, friction

c ceefeicting ehripe abé matsatal fdvdhe pawlhet wheel material and

the pawl material, and paw spring constant. 8.

I nhal er conprising an inhal er canister and an actuator

bogdihimiZiny Hi8MSifim refe &iryhd or RABEhESH el afd Pavlthédh@hism by
bei ng actuated by a relative linear notion of the

camPeiding thnntehes wWheeliteete Withacwnyenbackesrfsce,

characterized in that it conprises an inhaler counter
according to the clains 1 to 8. it
wherein the step of providing the ratchet wheel teeth with a convex back surface

comprises finding the ratchet teeth back surface curvature by calculations of the reset
torque from the parameters comprising: ratchet wheel diameter, friction coefficient

between the ratchet wheel material and the pawl material, and pawl spring constant.

8. Inhaler comprising an inhaler canister and an actuator body with canister
receiving means (370), the inhaler being actuated by a relative linear motion of the
canister and the canister receiving means, characterized in that it comprises an

inhaler counter according to the claims 1 to 8.





