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MECHANI CAL DOSES COUNTER FOR A PONDER | NHALER Fi el d of
the Invention b This invention concerns delivery

walewroee3f or the delivery of nmetered doses of PCT/GB2006/050287

medi canent, and counters associated with the devices
for counting and displaying the nunber of doses
adm ni stered or remaining within the inhaler . 0
Background of the Invention Oral delivery of

medi camemCEAN AL REGHES PEHTEe IFOR S FIOWRRR aANEATTR,
enphysema and chronic bronchitis has been, for many
years, reliably and effectively acconplished through b
the use of pressurized netered dose inhalers (PMs)
Stidle lioniedl ehe dnoeindéoa stream of at omi zed nedi cament

' nhal eddisr §GLly 10 cto'ﬂl%e%f fsecl8d Rk, RRISAYEVEYS %'Pl%
d§gs to afford rapid relief fromthe synptons of such

Ad&ry Ofomgteran drsern&li Vel aPRblits, 2@y COOREEH S
Ib @@@'o@ﬁ%téaplmﬁ)thh ave rd%@zalc\é%g f@Qn%lo@@ﬂtabﬂge adldt @ﬂtspo@ylng
aus t rope ant ree conposi tiagn an
CRER S 02 CeBE SR e A es o Ghpatt £g i in the
DEh@ad&m.be used for b oral and nasal adm nistration
and may be presented with the drug fornul ation
pre netered as capsules (unit-dose inhaler) , blisters
- dge Lnvigmittl oflos e i nhal er) or as bul k

mat er | @lyaiin d% 1&%%v Qe el |k @R SE tion t&éle%rts}nso%/érs such
necessary design féeature of PMDs and nulti-dose

i §5t REC PMRey SEORYSCHCMENE COMREIAL PERTCRAT 1St PPt Wen' or
I @iyl @z@atr@s expealiathe |aa1|@19|eE¢e@l1ﬂf®%ﬂyOfaccompllshed through
a %gatlons/ oses. A.potenti al problen1 ers WPQ%Is)

HTaf ngﬁﬁgrlg ed metered dose in

Such 1nhalers provide a stream of atomized medicament

inhaled directly into the affected air passageways and
lungs to afford rapid relief from the symptoms of such

disorders.

As an alternative to PMDIs, dry powder inhalers
(DPIs) have received considerable attention because of
their propellant—-free composition and their relative ease
of operation compared to PMDIs. DPIs can be used for
oral and nasal administration and may be presented with
the drug formulation pre-metered as capsules (unit-dose
inhaler), blisters and cartridges (multi-unit dose
inhaler) or as bulk material in a reservoir {(multi-dose

inhalers).

A necessary design feature of PMDIs and multi-dose
DPIs is that they contain more formulation than strictly
required to expel the labeled number of actuations/doses.
A potential problem which may be particularly acute for
PMDIs is dose inconsistency beyond labeled number of
actuations/doses. A patient unknowingly using a PMDI or

multi—-dose DPI beyond the recommended number of doses may
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b PMDIs is dose inconsistency beyond | abel ed nunber of

actuations/doses. A patient unknow ngly using a PMDI
WwW@eoom0b4287 dose DPlI beyond the recomended nunbRCT/6B2006/050287

doses mayri sk not receiving theycorrect drug dose with

possi bl y dangerous consequences. To avoid this

problem it is desirable to include a counter or

i ndi cator inte ith the inhaler to coun

g SFo EHE L8R ERE. REFBEF tof iGe 6 SF ol Ago51bLY

widkhige rohe icohakeuenthiss will all ow t he user

sufficient warning as to when the inhaler is running

| ow and shoul d, therefore, be replaced so as to avoid

t he pofleneivalidf shisubrohdeapedti ¢ sdese tadivilri $or anicdde a

TQ%u%Q%Qt%E th&%@k%@tth%GQﬁhq b%l§hﬁﬁh% iAndeegRo count

reliable in operation and easy go read i nterpret.

SaRffafy SBf-ahé Ol hPentis6r The PHYERE 6 @8ﬁ€§rﬁ§m§lnlng
r@hahahlyh@ch@@ba@rcouqha@ WﬁQha@E36MU$ﬁ@bb%erf@bfflClent
exangye, Wi _t g»¥ mder hal er. for keepi %, %pkh 14
of *dosEsd 3& 8|¥ & e rlPQ Chi Ag. TPRELRECHEN; gpc should,
c@hpmbiesea ber sepihaeeld B@taﬁabbeaabodttaefpp$enaibé for
bupotathane he Lios! uhech Jpas achlrstud sBlarer or

sur ace th extends C|rcun% erentially aroun
whaeli cpgprdissplayi R @é@ﬁﬂﬁngnlﬁ@ﬁéﬁ@rtﬁ@ﬂé@ﬁleTﬁ@
flobetrathesl aakseakas ta pkukakinby ok cgeaktt eeth

extending circunf erentially therein. A second whee

is also rotatable about the first axis. The second
wiseehalgs o seeondveurtfiace that extends circunf

erentl%hl %%%%QQOIt f%% %|8p|a¥ %ta%ﬁntﬁg u%@%bpbounter
t her eon. “The 'Second wheer 'has “a wa ectlng I'n"a
dm&@@ﬁm@ﬁmsubgﬁ@ﬁEbaﬁby paealclel Mothh@ ﬁmwspoaﬁeg inhaler
T%%r“@]Ep%%%SEQEERalEyd§%%r°%@%§nlg%e e@S%ra%b%aﬁ%qng

has a plurality of openings therethrough. The second
WHEEl MECEGTREE §OFESt SEroPedti iy fherdt LofrritabAe about a
difieeti anisubst aptiaaliby . paﬁablahrga tdhecfli hels axifsrsh

sl ave wheel is positioned
dasplay surfac% t%at extends circumferentially around the

wheel for displaying counting indicia thereon. The
first wheel also has a plurality of gear teeth extending
circumferentially therein. A second wheel is also
rotatable about the first axis. The second wheel has a
second surface that extends circumferentially around it
for displaying counting indicia thereon. The second
wheel has a wall projecting in a direction substantially
parallel to the first axis. The wall substantially
surrounds the first axis and has a plurality of openings
therethrough. The second wheel also has a foot
projecting therefrom in a direction substantially
parallel to the first axis. A slave wheel is positioned
between the first and second wheels. The slave wheel is
rotatable about a second axis of rotation that is offset
laterally from the first axis. A gear is positioned on
one face of the slave wheel. The gear is engaged with
the gear teeth of the first wheel. The first wheel is
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between the first and second wheels. The sl ave whee

is rotatable about a second axis of rotation that is
w@bdoses42Bmteral |y fromthe first axis. A gear PGI/GB2006/050287

positioned on one face of the stave wheel. The gear is

engaged with the gear teeth of the first wheel. The

first wheel isrotated about the first axis upon

t at th I wheel bout th d is. A
ok e kg e s T s B 2 e es B RS o o ke Gave
th&e&ﬂam@owheehe Ebeo@@newasnecha@e&&whame&hphusmlnEy
oberaeenlanl 65 aaBed o Aol ve el 09h.ar oyeeli NG

e second wh ag enent the T oot MAt
oﬁemﬁ@ar@@@bﬁ@@ﬁ@sh@ﬁcﬁe@éwﬁaﬂuer@ﬁaﬁ@@epﬁQCéﬁév@dapted

WQ%eEebgl%%S@%%S%on bQB%%bQHn%ffEB%.%%%OgécWﬁ%ehh%%q
t hereby i ncrenental rotates the first whee

pﬁ@@éﬁﬁ@§n6f06|ﬁ§eaF80ﬁoWﬁF€dOPﬁ Spatdg FECKPI 6ﬁles
an@@m@mbheaGe@ew@t@a@ﬁamh@ws1£h@ phRe1piej eetsponsa to

di to th d d

GRo5A0Te i THet RE VAT "HHRE BrHe ArFGH wilh SRE"5ALLY
thpaagbsth@eoﬁemSMgwhe&ltheAM@ﬂmrwh&Mytbé foots emgagesinted
Oﬁﬁ %E Re reqeptacl & Eouﬁﬁe RN QLher e%%a%@%%ge the pins

n agenment o ins and the wa preve
r@ﬁ@ﬂﬁ@ﬁ éﬂ ﬁh§l§E§¢éOWh@éKaéﬁ@ltﬁ@rébﬁ ﬁﬁ@oﬂﬁr§%ls and

wheel cagawelhibl culiess thize whaot, |$h%n%§%%déMﬂ§H ehenhoting
the receptacles _and the opening in wall i's all%ned

wP@ﬁStﬁérﬁPHQ th@r@?@P&Bﬁ§ the thEr ¥ lan&dpn $he fo
pesigbigenednien o@v ehky iregepebatlieen Wrtk phessecbrdwise

wheel Th flrﬁt dl§%| surfac% transpar%n% and
D

t 11
surﬁggnds hé “secon 5? sUrf 488 PEAER S ﬁe wa

| pdiecieatomottag ioinr off diheplsapveumhaee repr ébemebyemhe first
uphts: and,eagh 9%1%%% %ﬂ%‘%b%toﬁst%%g%%%@n%l%%f%%%eof the

represent one Unit. The indicia on the surfaces
C6EFEPAPELES @ﬁ@iéﬁﬁeoﬁepépgllﬁuﬁ@@rW@ﬂluﬁﬁt§léﬁﬁﬁﬁe&lth
bynthegie@unter. The counter mechanismis preferably
contal ned within

Preferably the first wheel is positioned in
overlying relation with the second wheel. The first
display surface is transparent and surrounds the second
display surface. Fach of the indicia on the first
display surface represent ten units, and each of the
indicia on the second surface represent one unit. The
indicia on the surfaces cooperate to indicate a total

number of units counted by the counter.

The counter mechanism is preferably contained within
a housing having a bottom. The first wheel is
rotationally supported on the bottom. An axle extends
from the bottom and is oriented coaxially with the first
axis of rotation. The second wheel is rotatably mounted
on the axle. An offset axle extends from the bottom and
oriented coaxially with the second axis of rotation. The

slave wheel is rotatably mounted on the offset axle. A
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a housing having a bottom The first wheel is
rotationally supported on the bottom An axle extends

WO e@mi084287 bott om and i s oriented coaxially w tPCT/B682006/050287
first axis of rotation. The secpnd wheel is rotatably
nmounted on the axle. An offset axle extends fromthe
bott om and oriented coaxially with the second axis of

rotatio The Iav t ably mount ed on e
o2t Sy S Aliathat Ry thi: ko B R Bhen e et e
anamndﬁdthecbmdsMh&edssecanwlwmewlss Aowiindoweids within

p%ggtgqgg aﬂﬂth'%nbﬂ%l%'%%“@kb le%EC|?d°%e%%§df%%%%ls are
an wi ndow, the

I "secon |'s are visible th "W ndo .
ngﬁbbéeuﬁ@m@mghbéhﬁgWﬂ@dp@atﬁhé @ﬂsabé@uﬁmdﬂ@gﬁsb@ﬂég
by nihe a¢quat el ap%%ﬁ%%aQ%gl%Q%r%%C%@dtﬂ@e%buhQ%%teS
through ten increnents for every one increnental
rotation of the first mheel The invention al so

inCludeie&eﬁQQHQHE&@lsEb@nmeﬁh@@ﬂSﬁbﬁaﬁ@Bi$ﬁ$o@g&|a%@
wh%ek ro%%taQI Oagogt an_axis of rotatlon Ihe g £
whesl “has F'rg d-Second ¥ aces Ergm?eF§ T <posed” ©
Théaeaxiig saf whetat.i on is oriented substantlally

per pendi cul ar to the faces of the slave wheel. A
toothed gear is mounted on the first face of the slave
wheel . TTige in@enfk igrojpesl sulsstdrei al Mpchadiign.y The

O%EW%%@E%HJ%@ﬁ?rh@e@xbsslév@e%%%@ln%%ﬂé@b%ﬁb|%b%@%nb%dax1s
on the second face of the slave whee

Th
mechaniteémREs a 'prufafivy “Of rebapst ¢IFeS eRgt SexCeAg faces
I@p@p&@%@lWGUABpOBe@JrCUﬁE axert iodl Irptarawvnd iist orEaalied

recel acle ? S an eni faC|ng ubst anti al
ra3|alﬁ§ rdiFy " r§n1t STaXPa Vo fotsei o, tRe stave

pM@e&ﬂutont09¢h§dageaposﬁtm@madednomhéheeﬁevat face of
MegRanh sMbehwesn tﬁ%ef%%%E%agk%%ec¥h%uB%%%nE %h%%t in

a direction substantially to the axis of .
réﬁ&ﬂ@éﬁy PHéE WPAGEAt iFERMAC @%éﬁude@»§e@ﬁyap@ﬁG@@nlsm 1s

| pbaheedf oh ade Resbed rgca desenef saarediwtaaent . Thae

Igg%gva mechanism has a plurality of receptacles that
extend in spaced relation circumferentially around it.
Each receptacle has an opening facing substantially
radially outwardly from the axis of rotation. A
plurality of pins are positioned on the Geneva mechanism
between the receptacles. The pins project in a direction

substantially parallel to the axis of rotation.

The invention also includes a dry powder inhaler for
administering a dose of a medicament. The inhaler
comprises a reservoir holding the medicament and an air
channel assembly engaged with and rotatably movable
relatively to the reservoir for receiving the dose of
medicament upon the relative motion. The inhaler also
includes a rotatably actuated counter mechanism for
counting a number of doses dispensed or remaining in the

reservoir as described above.
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conprises a reservoir holding the nedi canent and an

air channel assermbly engaged with and rotatably
worewase3tel atively to the reservoir for recei RETIGBRIV6/050287

dose of medi canent upon the relative notion. The

i nhal er also includes a rotatably actuated counter

mechani sm for counting a nunber of doses dispensed or

r-naL ing in the reser oLr.as descrlbed above. Bri ef

i Jamme Fre e 1l is a perspective
vi ew ofrigheel Ahalsen @emap@nmgvbovubw iofv ekl anhaFegur e
2ab%o?ﬁlﬁépE%dgﬂepﬁﬁ%%%%ﬁ'%e view of the inhaler shown
igure i gure i'S a partial expl oded

perspective view showing the counter for the inhaler;

Fi gurep4 b§ea@ %&pl%d%qp@%@buabe§%§bea@@ i evy b%k%%e
at line 2- igure 2 ; Figure 4A is a partial

sé@p@éﬁéls@P@% takER9EEE ilie 4-4 in Figure 2 with the
counter assenbled and nounted on the i nhal er; Flgure 5
IS a cross-secti.onal g. Eakenlat ne 5-5in %
4A; Fi gurss e: 163a?ep8F s§: sSéPu8ﬁ§F-€F§ﬁ§eC5%¥ﬁ v
| ishewbng itheFicguné e4Afiolrl tuser anhagetrhe operati on of
the counter; and Figure 11 is a cross-sectional view
taken at line 11-11 in Figure 4A. Detail ed Description
of theFPgEfrer ded SEaBoGReRESFPgiitéal isechipBrspademy&aken
vizew1efea gpuefier redygabodi ment of an inhaler 10
according to the invention. Figure 2 is an expl oded
view of the inhaler 10 shown in Figure 1 . Mving
downwardlgyirand Af nemal ebtrttialr isght: iiohaki guke 2akehhet line
'Qh%'er % n%2|538w1tgu%%ec%%u% e aa%%%'%%e%og%dl%o%% %d on
i ncl'udés a i Caffert reservoir 15, dri

the inhaler;

Figure 5 is a cross—sectional view taken at line 5-5

in Figure 4A;
Figures 6-10 are cross—-sectional views taken at line
6—-6 in Figure 4A illustrating the operation of the

counter; and

Figure 11 is a cross—-sectional view taken at line
11-11 in Figure 4A.

Detailed Desgscription of the Preferred Embodiments

Figure 1 is a perspective view of a preferred
embodiment of an inhaler 10 according to the invention.
Figure 2 is an exploded view of the inhaler 10 shown in
Figure 1. Moving downwardly and from left to right in
Figure 2, the inhaler comprises a dust cap 12, a device
core 14 that includes a medicament reservoir 15, a drive
sub-assembly 16 and a barrel 18. The device core 14
comprises a mouthpiece 20, a collar 22 and a mandrel 24.

Drive sub-assembly 16 fits coaxially within barrel 18,
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sub-assenbly 16 and a barrel 18. The device core 14
conprises a nouthpiece 20, a collar 22 and a mandre
WQ@2007/084292 sub-assenbly 16 fits coaxially w t hPCT/GBLG061050287
18, and the mandrel 24 of devicegcore 14 fits coaxially
within the drive sub-assenbly 16. Collar 22 and
nmout hpi ece 20 on the end of the device core 14 extend

out ly fro he drive sub-assenbly and bar.r

LR SRR AN ISR Sre iyt e
cwumham 26 siriventeth-ontsemnbhe ilvhal €0116rok2t hadend
Chob@nellecl® PRostLEE Lhe ustpean b2 o ChuIken 28xtend
conpri a cou
wﬁ@éwagﬁlYafﬁ@Wstﬂﬁe@ﬁl3$ S8 SCEVer Y36 6i prwhberrehe 18 to

UBinyaWheehe3Q.1 %'%%eawﬁ%%| 32 apd tepaqwhegby34 are
rot at ably nDunFed Cover 36 has a wi ndow 38 therein

t hrough which indicia 40 and 42, printed on the unit
and tens ceheeks pespechiovelyd ayobenel ewtdler 10 on the

|nd|cat| t nmber_ of. do s remaini_ng.i,n the
B e AT 6der o PPPS 158 ERE AinGer8f 1osecounter 26
dn@m@m&eesthecebpdnqu2§,shownith@eealBOLnaFBgaNe Zheel

caver ;360 G ﬁ%%ﬁer42§n@a% achattam 44 W%h%ﬁ %%QPQBE%

the't ens mhee or rotational notion
c@heeadl 38xi §148e Térs lwhieekngd4 thas yﬁeﬁﬁméﬂd@ye rotatably

e&b@ﬁ@b@g flcange 48 whisch S nsiozed st @ hewerh @URG raky h which
%gge a ralsed boss 50 positioned on the bottom

fifi ¢OWPPR Ple EentFarl 8%i & E6uﬁ§éea£ﬁ36eﬁ|gWP§§ls

4 ranpedA)i ve 1600 perabieor ikeween nuheaftliagge h48 nantetrhe £
ba%s 20 kgens Lhe tens whedl, 34 concentrie Wi hhin the,
cOVer 36 a al Pows U|de§ Station of “the tens ee
ab@mbeﬂh@fc@@ﬁealdaﬁp§n¢@d Boetremrdh.al so has a

circular groove 52 positioned concentric with the

central axis 46. The groove 52 is sized to accept a
tab 542AShEECYENGHN deh elilgdPe F3IUTPhe t BFVEA &%t epdsounter

dQW“W@%debE&Q@hﬁhﬂ hﬁﬁ%hwﬁ©©bo%%saﬁ@et&@%&Swabhl84 for
%roove 52 as the_tens wheel gtates %%out centr%
a%pg Eéonﬂlsmgﬁ&wﬁ @Roglg&rgentra axls . Tens eel 34

has an inwardly extending flange 48 which is sized to
surround and engage a raised boss 50 positioned on the
bottom 44 concentric with the central axis 46 (see also
Figures 4 and 4A). Cooperation between the flange 48 and
the boss 50 keeps the tens wheel 34 concentric within the
cover 36 and allows guided rotation of the tens wheel
about the central axis 46. Bottom 44 also has a circular
groove 52 positioned concentric with the central axis 46.
The groove 52 is sized to accept a tab 54, best shown in
Figure 3. The tab 54 extends downwardly from the tens
wheel 34 and tracks within the groove 52 as the tens
wheel rotates about central axis 46. As shown in Figure
2, a stop block 56 is positioned within the groove 52.
The stop block 56 engages the tab 54 upon a full rotation
of the tens wheel 34 to halt its rotation and thereby

prevent the counter from resetting itself after it has
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2, a stop block 56 is positioned within the groove
52. The stop block 56 engages the tab 54 upon a ful

WO 0103030287 of the tens wheel 34 to halt its rotBCT/OB250287
t hereby prevent the counter fromresetting itself
after it hascounted down to zero and thus give a false
readi ng of the nunber of doses remamining in the
i nhal er. s shown i ur 2 throug A _an_ .
o GEBEay SPRES NG SPHBaATT 55 SexPene fatpedi Teading of the
enenbeal oy aoveard reme ilbdhbornnd4handnhs latrt.ached to the
end of barrel 18 to enclose the counter 26 and nount
it onto the inhaler 10. Wndow 38 is positioned in
si dewalis 58owal LowkFrgurieewiZng hafuighdidéir a a80 candas2lly
'%@b@h@ %%d%%%l@o%%tb%%%%d%nc%r%%%&%&%%t@%ﬁ%@r@E%und the

facing side surface ext end |n%€0|rcu erential ly

aPOGhE™ Hé £8fs 1fh éélt a@ﬁ?ed&t&’e t&@r Face obobpgrel 18" to

pesictlicgaed heo @@@mﬂt@rc 2\& thacentnal iaxiost46 tard inkaler 10.
0.si dewall lL.Lndicia 4

¥t ) Ao S I e S T B S

t g vinndowa38 O0asinthd 2t.ensnaheek ﬂ@ta&espmsuhunneweop a
C‘}‘é%t gﬁgom@wg%a W'%%%'lngﬂ 3' @ odeGinml 6gh egh e%gﬁwgng

tens o Ses renmminin us, the in
tﬁé#@@ﬁfﬁﬁénﬁé§ﬂﬂWoﬁé@uﬁﬁdt@ﬁaé@@$aﬁ@ﬁ€10§4theséﬁéesurface

S@bfa%ep@@lkqo@bug@oh@ehm%lbemﬁtal@%n@&auh@xman@wa%% is
IeaV|n%@foo t he wi ndow for indicia 40 on the unit

WRESFC3E Tt (‘Sobél&%’ﬁll&yé& ‘t hr8dgh\di AdoW'SE<CE ERE
rp@hﬁt@bn@@esbndBCt@ 42 ign MHehIeﬂﬁ.%ﬁeehsa%lbOthrough the

y Aondi_C he uni t r..of doses r i ni_n
A" %@?‘of3§nﬁ5r§%' %egﬁnghgear tgeFﬁS6§l§§én %g?tIOH%g 36.
cﬂheuﬁ%n@rwhpeélBﬁ aﬁoandeph@aﬂew@ewﬁe@h034nab®¢®8tbé

f l;3Rge ‘%%ma@%@fn eahly @%u@%l eWet he dtieng \ﬁ@e%he%‘éo*no ahe

driven by the sl ave p05|t|oned bet ween t
t@ﬁ§léﬁ@n§ﬁi?nﬂhé@@§e§4a§ﬁ&t3@nré@ﬁeéﬂﬁ@eﬁ%?fAc§ @QSFO

showgni raoFit%@r eedt, ssSkaverwheel w3ddow mBYNtedveRgafoom in

of f2et, axl,e 99 extending ypwardly from the ottom 4g
dlsplayed through window 38 to the right of the indicia
42 on the tens wheel 34 to properly indicate the unit

number of doses remaining.

A set of inwardly facing gear teeth 62 are
positioned circumferentially around the tens wheel 34
above the flange 48. Gear teeth 62 allow the tens wheel
34 to be driven by the slave wheel 32 positioned between
the tens and unit wheels 34 and 30 respectively. As best
shown in Figure 2, slave wheel 32 is mounted on an offset
axle 66 extending upwardly from the bottom 44 of the
cover 36. Axle 66 is offset from the central axis 46 and
thereby provides an offset axis of rotation 68 about
which the slave wheel 32 rotates. As shown in Figure 3,
a gear 70 is positioned on one face 72 of the slave wheel
32, the gear 70 meshing with the gear teeth 62 on the

tens wheel 34 such that rotation of the slave wheel 32
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cover 36. Axle 66 is offset fromthe central axis 46

and thereby provides an offset axis of rotation 68
W@b@an34aki ch the slave wheel 32 rotates. A s SPODUGBR0V6/050287

Figure 3, a gear 70 is positiogned on one face 72 of

the slave wheel 32, the gear 70 meshing with the gear

teeth 62 on the tens wheel 34 such that rotation of

the sla | 32about the offset axis 68 e
BRSinEar FFTRTr SRRt G SBOTE S hE e GrRal s e LT
(seeaaliso Bgute thbt) cenArslshewws M6 HRisgar @120, Fagure 11).
e chan i,S posi.tione oppo
Tt e ATt Maser o, Shre Vel 1an RO BofETonea
G@@e@@ew@@@@ﬁﬁ§ﬁlf@cﬁa§6aoél@h@lﬁﬂ?V@fWhé@épﬁécle§878hOWH
5 four rFhging ShowncbycWaY,a0heeXamRlse: 7ihesecephaches+{8or
are p03|t|oned in spaced relation circunf erentially
ar6GREERe SCerléva tTREChREILEM SER¥R PEc¥pallte SFemileed The
amndcpesiatcilered st arkepeisvye iankaot n8@pexkendiengt ion

downwardly from.the unit wh see also.Figure 3.)

Tre B kg kg agds 2006 6 e CPEELR: AErbEn I nonoBRSH

eaehepampﬂetesreiabdtb@d @bSﬁh&ou&dttwheebeBQe andoot 80

10 &%%%%;E%Ed%&%%% Wﬁge%r% baut, % %eRs@é'%lgg-Figure
neva nmechanism 7 has our rece tacl es

i 8)r-ot abes fortod§h caJI90EOLRE 6 ab@uﬂepﬁ@t@pﬂ§ét7§xp§ce

68n Ratat icempattkhecslave iwheelr %%eC@%§%Swﬁeel 30, and
correspondi ng rotation of _the si_nce both the

r

GEREGE SRebRaniteMVany NERe &@a@bgPé Ghe %§5§6Feaﬁé€e§8of
t meesl ave wheelvadzkchbindlmdr7idves st feutrens cepeelc134 718, it
(9LRh ARl fent kg LS 48, JHE.BCONELLKBNd fuis co.
poSi |on|n h neva mechani sm ear and
tﬁ@tamdb@i@f42h@n8ﬂh§et®h§eWhéélcamsaﬁeasuohrshapndigg
rQ%%%%Q%nOEft%%esb%%% W@qul%%er%%%%e%h%h%eh%@% Waeehnism

i ncrenent al y so that the next indicia
v@@ﬁbﬁ@ewﬂﬁﬁﬁnaﬁﬁeqw RBBRS3E Aa§e§h@ﬁntbﬁ ﬁ#@ﬁﬁew@e?l 32)

URht cwheeli v3@ ikher ekakahhyenount ed ertratcemnt babuaxlentral
82 sub tantlgjlé_allgned with the centralf tks 6 and

exteridifg f rbf PREMESEY oM A4PaF T 10R1ng 0 enva

mechanism 74, gear 70 and the indicia 42 on the tens

5

wheel 34 are such that a 90° rotation of the slave wheel
32 rotates the tens wheel 34 incrementally so that the

next indicia 42 is wvisible within the window 38.

As shown in Figure 2, unit wheel 30 is rotatably
mounted on a central axle 82 substantially aligned with
the central axis 46 and extending from the bottom 44 of
the cover 36. Unit wheel 30 comprises a radially
outwardly facing side surface 84 extending
circumferentially around it and upon which the unit
indicia 40 are positioned. As shown in Figures 4 and 4A,
the unit wheel 30 is nested within the tens wheel 34 such
that the outwardly facing side surfaces 60 and 84 are
coaxial with and adjacent to one another. The side
surface 60 on the tens wheel 34 is transparent, thus,

allowing the indicia 40 on the unit wheel behind it to be
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the cover 36. Unit wheel 30 conprises a radially

outwardly facing side surface 84 extending circunf
wee@ivsaBty around it and upon which the unit PEHGBR@6/050287

40 are positioned. A s shown ingFigures 4 and 4A, the

unit wheel 30 is nested within the tens wheel 34 such

t hat the outmardly facing side surfaces 60 and 84 are

coaX| t%H and adj acent to ne anot her

si de
surfd éeao St HE tenSMfddl “84°F§ PP&&%&QP&ﬁt?“gh&E?CGd
aklrownag stible isndifeica 4@ o ble tonifl iwheelb béki mdght: tsdde

b%%'% ol ¢ pJf g%sﬁge Sgﬂ ICI%&%Ot%E% H@%ﬁ%&%”%Q %%dthe tens

Sp ace ar oun r aée . SO as
rw@ﬁﬁlsﬁdea@ﬁ-ﬁhé witadowngig ciThys, OphéhﬁeW®l¢n@h@ﬁé 49 are

0@1%@%1%3%% wheel 34 and %H%d%%'%8'%@'%h%w49h%nnh%%er of
uni t 3- are visible together in the window 38 to

sﬁ@@eﬁhéeﬁﬁﬁﬁépgoprd§§é§Sré%éﬁﬁ@ﬁgdéﬁpﬁé§€§ gFP@a&Fe
dm%@@@%&@nﬁrQ@Bb?@oﬁeggSaﬁeHES&Q&@&E%ETt%@sgootd80 on the
Posi e _faoo on _the it ee and t

gt B8R Y6300 A e e o Re M Br 9u 520 S R SR el 34
caﬁfm@@r@Ked&rrédscsndwqumatﬁp@ure 2 , Slave wheel 32

has a plurality of pins 86 that extend fromthe Ceneva
mechani sm 74 substantially parallel to the rotation

axi s 68s EBROMNpilR FSIP&si virosedvBetieén twohas a plurality

r %Cfe@)tl@fél 8% {8 a0f e&la%n@erf%@l reeharihsy hlchhe iexaml e
own, there _are four and four receptgéles 78.

SgbﬁééPtéﬁ&%ﬁ Pﬁréﬁéﬁﬁet§ th&nrgﬁﬁGPQP WP Each pin
pQSIbb@ﬁedo@@dtb%t&@@hataooﬁebb©tanﬂbsWheebf3®hbhEbneva
faces the sl ave eel 32, Wl |l 88 c erates [

g‘toagﬁgyent%thgslgvemﬁ%eeﬁhg nfrg%ggﬁrﬁfﬁg¥hn |Elns 86
i engndaged reyepterc188 dB .t hésubettwisbewn3dn Walbur883, an
exhends Clhgungger %nbb%EEXo%%%U%% %ﬂ'tsWQ%%be3%fa%%e unit

projects fromthe unit wheel surface substantially
patigrlleP 0t haki $246s The wakPVe ¥hesaxidal- W'eH laki®s 46

apdobasat ckeiwdfih @hh@m@@gtbtp&@v@@teﬁ%@g%daQ% phes 1862

t%r%%?%%gklgga%%twqelt E%t%EB%%e%Sb %oot %wnof the unit
wheel 30. Wall 88 extends circumferentially around unit
wheel 30 and projects from the unit wheel surface
substantially parallel to axis 46. The wall is coaxial
with axis 46 and has a height allowing it to be engaged
by pins 86 to prevent slave wheel rotation as best shown
in Figure 6. There are two openings, 88a and 88b, in
wall 88. Each opening is positioned flanking the foot 80
as shown in Figure 6. The openings permit pins 86 to
pass through the wall 88 and thereby allow the slave
wheel 32 to rotate when the foot 80 engages one of the
receptacles 78. As shown in Figure 3, two wall segments
89%9a and 8%b also extend from the unit wheel. Wall
segments 8%a and 8%b are positioned in spaced relation
radially outwardly from wall 88. The wall segments are
preferably curved and have axis 46 as their center of
curvature. The wall segments 89%a and 89%b are angularly

displaced from openings 88a and 88b respectively, and
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in Figure 6 . There are two openings, 88a and 88b, in

wal | 88. [Fach opening is positioned flanking the foot
W@0a93Bbwn in Figure 6 . The openi ngs perm tPEi/a82@86/050287

to pass through the wall 88 andgthereby allow the

sl ave wheel 32 to rotate when the foot 80 engages one

of the receptacles 78. A s shown in Figure 3 , two

wal.l segments 89a d 89b al so _extend .from_the unit

WRoee SRR ce sanen el sea Paruiosn rhEatiber Brongs rave

spaeed .r elTatiison sr adicalslsy rgutwhandby ef bdmthal i88. ifheligned
1 .S s are.preferahly r have .axi s.4

o B TR SPES R bl Bt B KR BRO e 1 bRy s tnoagea

amdt89b areecahgallar [y dissphaved ify drdopeniligenggdeand ibed

88h respeat iwely, andal so engage pins 86 to prevent
rotati on of the slave wheel. This is necessary when

one of the pins is aligned with either opening 88a or
88b andsf ediow80 iins FAGlirengagedewuhh tawheeeptiaclie é@iasn by

shown.i.n Fi.gure .10 and described in detail .below, A.s
SRR iAo g g5 BRRpdERe ook TobhY knleudtirei®2a of
cobpl deyi2& woirehldoupl ¢bet keumdkeirol 6of tClhepdandr €8 24s a
o] [ r the er, . upl.i 8

PhL RS LY 5% S06S b AR cAtURCl Bl i kB8O 26
confretheebpgre 1t R BaLr enJpgcandbengageheapsngietthed of

mandr elev24c0totrle 1devi geqggone h4e bedsnddaane apharged
in spaced relation to one another so as to provide for
| 6§t B o Ob & e ER OLHE TnERdASI L24PERY 1ORe TOSUpPIPhg MOt +on
28ettken otk mahderlablowsdf ahet keularnge raét.at Torallost

motion of .the device,core 14 rel ati.ve to _the drive
SUBTaSBefly/ 6 Héedbd (67act date ¢ RE nfEler! Jat o

aksy igeoviodes 1d redateder statihenalrivet isoh-efssehbly 16
deuice CRLe o124 yhekathwe ihp e count en (26 needed t @
actuate the counter. Legs 94 are flexible and, thus, .
nﬁ?dﬁéeﬁe§pF@éﬁPP§lb@ﬁFlP@ Pécﬁpﬁt§€€1§§s§ﬁﬁﬁyléfr@ﬁétlve
ceuntee enutkhe sisnhakeedy cabl-ewsne the lkegstke.flexgs 94
ag%eb%lggi%ﬁge%nb?t%h%%tr%%yl%é resiliently bent to
facilitate assembly of the counter onto the inhaler by

allowing the legs to flex and be inserted into barrel 18.

Mounted on the coupling 28 opposite to the legs 94
is a ratchet 96 which engages pawls 98 on the unit wheel
30 (see also Figure 5). Thus, motion of the device core
14 relative to the barrel 18 as the inhaler is actuated
is transmitted from the mandrel 24 to the unit wheel 30
by means of the legs 94, the ratchet 96 and the pawls 98
on the unit wheel 30. The ratchet and pawl are used to
move the unit wheel only in one direction to decrement
(or increment) the counter for each actuation. As
described in detail below, actuation of the inhaler 10
requires a reciprocal motion of the device core 14
relative to the barrel 18, and the reciprocal motion must
be converted to unidirectional motion of the counter 26,

and this is effected by means of the ratchet 96 and pawls
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Mounted on the coupling 28 opposite to the legs 94 is

a ratchet, 96 which engages pawl s 98 on the unit whee
w@mog&msal so Figure 5 ) . Thus, notion of thePCUBEGBL®6/050287

core 14 relative to the barrel118 as the inhaler is

actuated is transmtted fromthe mandrel 24 to the

unit wheel 30 by neans of the | egs 94, the rat chet 96

th w 8 t It t h
Dl areBSEs Lo ThE GACETeRedl SAI § enCodeTiny 08
dbmécpbwﬂst@8de®r¢henmn@mrwheeﬂe@@nhﬁethEeéemmEdrfbmrease
e%%hm%%h%%%?%?heéu% %%%3&'%% hg %%t%%beQ%%% angd achieve

actuation o hal er ires reciproca
mbhieowank e idedi edfecste 14 relatlve to the barre
18, and the reciprocal notion nust be converted to
uni directional notion of the counter 26 , and this is

ef fect 88 BYOWBand SfRKE rat EhéECe6%andtFamts980 Fre
pesistiitapnell bire that ehet 036 var rehe 18QUPhisnghd&nand Figure

W s. 98 h It Auh 30,. f d f
B Eha: 2ot PRt Dh s e aeia e T BEEEY hyeTRi8e
achwéwe 10Re whamk desi mednéklecth. tAes ughowwhier lIF3gured3 face

: t 0 d - Qf
o%t%%%%QQ k% %%%%%% QQ%EEBS?EEEOQ%?hgnF%??ﬁ%@ 1%8 and
f@@@éSré@@awpyk|ﬁhaﬂ@pyeﬁ@té@@a@ét@aW@§cb@ﬁ Wit @Rdapavls

n@@nk%dpggvbh% YRt o @@b 30rand bHaceneuiwardhyeta when it
%age the ratchet 100. Ratchet 100 and pawl s 102 work

SHEPEECoR YW F&F&ﬁépcgé Eﬁ&lﬁﬁwP§ §8¢t feyrerertre
r etdr egrade vaotioonhef chireecunilts .whaek whepeirbtii®n of the

act ua by the _reciprocal of the.deyice core
1fa% Fegﬁvénd p?hg barr§F8f§l%? elgogﬁgﬁéglon oﬁkﬁﬁethe
r decletiptand pdwicouing edespeirbédonn dénai-idibelcswona lt etion

d%%CEh%tbﬁﬁtohh%%ﬁn %regg% AL 8- pg%%eqlﬁ%% gﬁn%k the

nmoti on of the unit mhee is ensured roper desig
oﬁaﬁﬁ@eﬁa?@ﬁéﬁSaﬁ@ﬁe§eéﬁélﬁélQ@P@é 6&@@Fhﬁeﬁ§tﬁ§eoﬁat0hets

t he wabches 296 ape1100sandgpawks 98 and 102. A's
illustrated in Figure 3 , unit wheel 30 also has a
As illustrated in Figure 3, unit wheel 30 also has a

plurality of cantilevered fingers 104 which extend
upwardly from the unit wheel and engage the coupling 28.
The fingers 104 act as springs to bias the components of
the counter 26 against the bottom 44 of cover 36. When
compressed against the coupling 28, the unit wheel 30 is
biased against the tens wheel 34, keeping the slave wheel
32 properly positioned and engaged with the unit and tens
wheels. The biasing action of the fingers 104 also keeps
the tens wheel 34 properly seated on the bottom 44
concentric with boss 50 and generally ensures smooth
operation of the counter and also helps prevent powdered

medicament from contaminating the counter mechanism.

It is preferred to make the inhaler and counter from
plastic materials for cost effective manufacture by

injection molding. For example, the barrel 18, cover 26
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plurality of cantilevered fingers 104 which extend
upwardly fromthe unit wheel and engage the coupling

wQ@20070842311 ngers 104 act as springs to bias theCT/GB2006/050287
conponents of the counter 26 agai nst the bottom 44 of
cover 36. Wien conpressed agai nst the coupling 28, the
unit wheel 30 is biased agai nst the tens wheel 34,

keepi ng t sl av sitioned
RSB P lEn TeRe DEnPE 4R CPRHE AemedPe LErhb S igd fngheel and
acbmanwmbeﬂharblpgeESrh®4yapsdybeepsthe t eMhewneep 1349
SR Beahed 0ROl 8,44 10RaC BRI Hol 1 BOS S n
8 enerall ures oth o eration the
c@@ﬁt@ﬁvaﬁé @pgﬁ hélp@eﬁp@v@@mté@mﬁ@ﬁédoﬁe@ho@ﬁ@ﬁﬁl
fh%mo@%agﬁ\@rn%ucﬁg alN@eGQuREer nmechanism It is
preferred to nake the inhaler and counter from plastic
materials for cost effective manufacture by injection
wqh@bngr S\l eb@ﬁmbe ob@eababhel 18, cover 26and cap
12 may 9) yl I.le e uni .t and te
aheor” SPETREEPR: 3B 5P B0 pHA S nale T EaaGrng ek ta 12
sliav® .shefkbteny be . pébﬁﬁﬂtﬁBéneot®m@p@hhalah&chand tleercby
d%%b%% QE%eHSbﬁr?g%%L%%%%ly %%@%ﬁ%%da%eﬁg%tég a
hormop ofymer suc 'rinCr er and Counter
Cﬁém@ﬂﬂéﬁeépéﬁﬁﬂ@@ﬁtépntﬁé Pﬁhﬁﬂ@ﬂ Ppeirgtdescpishéd irglates
detaichel RodnBerPateent No. 5,678,538 to Drought, which
is hereby incorporated by reference. Provided belowis
a sinplified explanation of inhaler operation as it
rel at egritm &beeaeunbetOZGJngbh2reﬁere@menh@tékgarmezered
, tq ad nlster netered dose omdered i_.cament ,
2 ier O BBt DEH TR n Sonendd -ang The dagecr 16
cap @zeihamwea@ﬁhehe Thetcaprl2Zand baer ethed . aréhe cap 12
' abal gd rehatisvely 9canesanehen Lhrough A angke of

about 105 about the central axis the cap
r SEEOVAG EPoERWSe CAndPOké BQﬁre@b%6bn¥%?cF%%RﬁP%eaXls 46

wheRrhvicegwedabr am t-he ag¢apgerd cefkwtiRe and the barrel

counterclockwise when viewed from the cap end of the

inhaler. Cap 12 has a tab 106 which engages a notch 108
in collar 22, causing the entire device core 14 to rotate
clockwise along with the cap 12. The cap 12 and barrel
18 are then relatively rotated in the reverse direction
through the same angle. The reciprocal rotation of the
cap 12 and device core 14 causes a metered dose of
powdered medicament to be scraped from the reservoir and
deposited in the device core 14. The user removes the
cap 12, places his or her lips to the mouthpiece 20 and
inhales. The medicament becomes entrained in an air
stream drawn through the mouthpiece 20 and is drawn into
the mouth, trachea and lungs of the user where it is

absorbed.

The relative rotation between the barrel 18 and the
device core 14 is used to actuate the counter 26. By way

of example only, a decrementing counter, which counts
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inhaler. Cap 12 has a tab 106 which engages a notch
108 in collar 22, causing the entire device core 14 to
WO 2104084281 ockwi se along with the cap 12 . The BPEPGB2006/050287
and barrel 18 are then relativeky rotated in the
reverse direction through the sane angle. The
reci procal rotation of the cap 12 and device core 14

causes a netered _dos oywder e di canent .to
$aorobitostic oo AN T Y S R RS P SR
cahe Iésefhelmsensrd&nw&sb@ﬂebeapwlzgtpb&aag hinsleast ood

Rggaklgi %c&%%eg%ﬁh pb%%%tég a%%lcﬂh%%%?tsTgﬁgﬁgﬁhand

di canent becones entrained i'n an air strea . .
t hinddgh tele tisuthpibese 020 dane si sdaviaws tiemed  t Kenesdons in

5 t@@%@%%lgﬁqleﬁgssgﬁetQ% U%%rtﬂ@eﬁ%ck%mb%tég%o%%%%ter
The relativeé rotation gﬁeen the barrel 18

dEFitEEcR6rE 12 P§0G§@dsﬁoa§€tG§P€t€H61865WPé€ 2@tagﬁons
Wewh 1 eh Qbaﬂbheaa@|ﬁefan@@C&%WﬁﬁtNﬂ@w@@UEEQm.tWQlﬁﬂst cap

d di h .of i ni
Winih OhE PALerUSi oG GRCEPBed b8l b it being

under stood that an |ncrenent|ng counter, which counts

10 UpWﬁrdTﬁ%dlhﬁ@h%ﬁt%ﬁo%?%l%%”Q%%a%ﬁoﬂo%%stﬁ%”b%b%%%r%@re 14

functions in essenti al sane
dewitementiong @éuﬁﬁ@ﬂcaRépéréﬁ@@st@§ EeserRWicsE afdand loads

CQ%”E%E%'Q%%WU%%lb%t@bk%nS wﬂu%hcﬁ@b&%ws@r%o@@Eu@%dea%ends
if vie d fro 1%$ dust cap 12 of .the inhal er al
h

céHFPHﬁ aﬁP?uﬁe eaPﬂu%FaFr%PB%kRF§% F 9t Bbf Hnb? Wﬂ%el 30
deyi ceeceobepldnguts.a dese O eediacenehk hmowrthe24 on the

15 L senval 1 1o and, loads it dato %he deviy THErERis &Egksmotlon
ockw s€ rot ati on “ext ends throug “abou 5

tb&ﬁyﬁemte@etdeghe9énamdwh®elmaadbyltﬁé ovepl ieng a28le of

Legs .94 sengage fbhe-pepdiel n24,0n;fhendevicer cone {Re
transnmt the notion. There is [ost notion between the

| 8§8998 laf@rtREtRaflifel ©28 G06r a8 24RG ED6f CABBYLRT 28
56n2oubht eh bhigs epoitntpiontt ke .mot at bekwitde NREdERbwn in

Conta%%35th%a%%%%ta@% %%t% esc%ﬁ%lg%%pggn%o%%ted clockwise
relatively to pawls 98 on the unit wheel, the pawls 98
slipping over the ratchet teeth 96a and clicking into
place on the other side of the teeth, ready to move the
unit wheel 30 upon the reverse rotation of the air

25 channel assembly 14. The unit wheel 30 is prevented from

rotating clockwise as the pawls 98 engage and slip over

the teeth 96a by the second ratchet 100 located in barrel

18, engaged by outer pawls 102 on the unit wheel 30.

Note that the pawls 98 are stressed in bending only

during motion of the coupling 28 relative to the unit

wheel. At all other times, the pawls remain unstressed
and, thus, will not take on a permanent set which could

adversely affect the ratcheting action of the mechanism.

The user then turns the cap 12 relative to the
barrel 18 through a counterclockwise rotation of about

105°, isolating the dose of medicament from the reservoir
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t hrough an angl e of about 48.5 cl ockwi se. A s shown in

Figure 5, ratchet 96 on the coupling is rotated
W@L@ek23E rel atively to paws 98 on the unit REEEB2006/050287

the pawl s 98 slipping over thejpatchet teeth 96a and

clicking into place on the other side of the teeth,

ready to nove the unit wheel 30 upon the reverse

rotgflgn of the air channel 3 mbly 14. The unit .

6° SPPEYEntEd FP&}HFF& £i NG EFBERN S8°ad e

pawks n98 tergage sandssl mptaver beheceeethedbanbyetth@4 and

S n t t ,10 I R baer by

Gt B “Ba'a 03 "on "Fhe T whca 0. Kbt & PRat The After

paWis 98iate sheeggadried Béndingesnityedgoiving imet i26n tof

t heteeUPlibng 28 cnel-atdi e E%rbﬁ%hughtaW@§%|ofA%b%bE 48.5°.
other tines, the pawls remai n unstressed and, th

WPPFlHSttpéﬁer@ﬁaélﬁérn&ﬁéﬁpe§e@6wﬁﬁéﬁ @é@P&eaéGer§8F9tlng

aﬁb@@te&b&ok&h@ﬁ%tl@@g@@bbo@aﬁﬂstﬁe 6ach@@|@mutTmaee1 30
user th n turng»the % 12 rel ati i ve g %he ba
i k £C

1
¢ APBUR T8 ESuRTEr B OEKRIES 1 GRS B hgut the
|S@hamadgakhe d@seoothmﬁdmhaneﬂktfd@m&thaaﬂ@sepfomh&nd

%ﬁl%ﬁgsﬁ@g %h%i%gﬂ% el 49 decremen wo@% unﬁ% régﬁ'niost
ﬁ Mot i on and t

ere is et ween the nan
cﬁl@fﬁllloﬁlg b28W@\¢élr taBogetshes 8f6 eRe p@wétsu &8 Smpberchat the

t binS tp@hitl the iFandiak <24 teauges ahhengaupbifn@ 628 tRus,
rotate counterclockw se through an angle of about

488V 1B PG S0hPE CrETRTIESn O Tr &PENET 166 VPSEe BVGEr & 5 )

, chapakiteg reovntueronhockwoseh évgagesTpawl ss98monidheis

uni mhe I 30 and rotates the.unit wheel

e oSSBT QB I UE enE PEaHt Pal Takl e 58EBENSE T he 062
n@ppnl@W@mteahQQC@Mlﬁherpm@tgpa 40 ithedivgpltaybeeiln S0hethe
Wb%%@@ 382 EH%beob%r'%%% %%Eb%%tb%%@%%nlb%% E%t%%%%g%Gthe

w s 98 such he unit IS rot
tﬁ@@@htﬁﬁtﬁn@P@ éPC§6Fh€h@§}tpW8€ﬁélﬁ§ Péﬁcﬁeépéﬁénﬁ§e

ofelkiie duriet iwh Q@'ad@ﬂe lbya t%@rr@h@tce;m@\éo lratciz@n chhibgughe
360. .The | ost g i.S obtali 3 b appr %prlate
sPaitiG SPthé 5? Rt Ve&fh tggalarre

As may be deduced from Figure 6, for most of a
rotation of the unit wheel 30, two pins, in this
instance, 86b and 86d of the slave wheel engage wall 88,
and this prevents the slave wheel from inadvertently
turning and rotating the tens wheel in error. Figure 6
shows the unit wheel 30 in an orientation where foot 80
is approaching a receptacle 78 of the Geneva mechanism
74. Engagement of the foot with the receptacle occurs
once per revolution of the unit wheel and rotates the

tens wheel 34 by one increment as described below.

As shown in Figure 7, unit wheel 30 has advanced
further, causing foot 80 to engage a receptacle 78 on
Geneva mechanism 74, rotating the slave wheel
counterclockwise. This occurs on each tenth incremental

rotation of unit wheel 30 in this example. Rotation of
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Upon countercl ockwi se rotation of the unit wheel 30,
the paw s 102 slip over the ratchet teeth 100a to
wepyage2she next teeth and | ock the unit wheel PCTIGBR@GA50287
until the next dose is | oaded hy the cl ockw se
rotation of the device core 14 relative to the barre
18. A s may be deduced fron1Figure 6 , for nost of a
rotati on of the_unit wheel
P Earida s Bd JB6H ST e s i & e di ShgE e RRaFIE S
S&peandthBQ mbemeehswuhﬁ shavenihieghekrlornd aligns with
LPARVSGERALLY LY G iFOLA! LG L RECLENS WAGS! o
ror ure shoms the unit eeI 0% H an
orlentatlon where foot 80 is approaching a receptacle

78 of hﬁesﬁ%%%vannﬁqaﬁ&bS@l7%ur%ﬁ@@g%@%akl%5 bie theotin i ¢
wWith the receptacle occurs once revol ution of the

uNPECkhedl Cand Poeat &8 FﬁéaF€n§hﬁh§é@V§4WB§eémean s

I@@&@H@ﬁbdﬁ@e@%&@élbaﬁ Belkowl iAnS &ﬁ@wﬂop@nEh@UBea7and the
uni.t wheel nced fur.ther %3u3|n %%t 80 to

g has
eRgdgé 5 SFéc 85889 15n CBENSVS e
r Cvaniteg ctlbeksliaee matieen odunher cndatck whsel Bﬁlsa@eeurs

O%o%%%%rkﬁgkﬂwh%%r%%%Bképtr%%akh%”s% v%”hhe@ﬁe%b %%og@ the

hi's exanple. Rotation ofthe slave wheel is permt
i RS ierstance @@@a@@éSoa@nwwgnsgﬁfﬁ§¢&té@ wicr efgatal

UQbanh%%lo@n@h@It@ﬁ% W%b@lpBQ 86k o3 @hboa%a&heopbﬁ the
pass throu% s shown in Flgure

f&#@ﬁ@rWPSF&tuSn(éﬁetﬁég&ﬁet3Wh§€93§6n@o ffnges Tt Geeth 62
r ohatect hensl avecwheel , and is permtted because pin

86a aligns with opening 88a and the pin passes through
this opening in the wall 88. Counterclockw se notion

of t heWanint cangenudd catses cvowvrt ehel ookw sberdt d0i oas

o5 nbh& %Ea%QgWQ%eb 32nabeutt B @f %%Ba%é'sz%m %W@

this inturn effects an i ncremental rotation of
téﬁ§e®ﬁé§ﬁ6318tﬁP§u§HH§h§6§eépd7@6§nnpwee@ﬂé@@ Wﬁéé|88 for

32neseexki guke13t) cangagicng Lhe tgedecheeth62 erctBating

t ens eel
ota@qon of the slave wheel 32.

In the course of the rotation of the unit wheel 30,
a configuration, shown in Figure 10, 1is periodically
reached where one of the pins (86c in this instance) is
positioned adjacent to an opening (88a) in the wall 88,
the other pin (86a) remaining engaged with the wall. 1In
this configuration, it would be possible for the slave
wheel to rotate counterclockwise, because only one pin
engages wall 88, the other pin (86c) being able to pass
through the opening 88a and thus being ineffective
against blocking rotation of the slave wheel. However,
with the foot 80 disengaged from a receptacle of the
Geneva mechanism, it is still desired to prevent rotation
of the slave wheel 32 to prevent inadvertent rotation of
tens wheel 34. To ensure that the slave wheel does not
rotate when only one pin 86 is engaged with wall 88, the
wall segments 8%9a and 89b are provided. Wall segment 89%a



Wth continued rotation of the unit wheel 30, as shown
in Figure 9 , the foot 80 disengages fromthe

WO ewepsest e 78 and pins 86a and 86c now engagePGEGB2®8/050287
for the next revolution of theqynit wheel, again
preventing rotation of the slave wheel 32 In the
course of the rotation of the unit whee

confi guration, sho in Fi re 10, is erlodlc

O R SoPau, RE Sharn g ThIHES 38 chheRRbL AR RE e it
ianﬂowaﬂﬂoﬁedwa&paaanthbm annop@sicng 1(88ad)j aicent-he owalnl
S%Pehﬁﬁ (%%%)ph% Q%@a%aﬁﬁ”ﬁhﬁ'@%ee%g%Qe%o“hEhg%Qe et

wal ™. configuration 0SSi
tﬁ@g§9§¢ewwh@e¢hﬁorﬁ@ﬁ@ﬁécé@uﬁﬁepél@@Ewﬁ@@evbeﬁéﬁﬁénlsm

5 only oRg1pi BenERages Wbl r88.rnkhe net RemePIFn(866h when a
bei ng abl e to pass through t he opening 88a and thus

b@ﬂﬁgalﬁ@@ﬁe@?ﬁ@eoﬁﬁéﬂﬁgt 85Pocki ng rotation of the
sl ave wheel. However, with the foot 80 dlsengaged from

a rece tacl of the neva,_nechapi S

desire ghSVQ t ota?Fohl%? ?Ee§§% %%lghgg %2390 the

pﬁevemtamdadwemtéﬁtareth@sbnmotl©3nsehh9evesﬂo The slave
10 CnpuLs %Eatah%et%'a gdﬂﬁ%e%odof§%§9ésr958t %$®§”w98£¥

one pin 86 is engage segment s

sgar@wahs@@ areAﬁr%WPE@leVE¥gU§%gh%nt9%@al%O On the slave

pPQsickiioned ;3@ ot hat aRkR %@@nt%r%Q%%khab@e@hQ%h@ﬁe@OPI its
and wal | 88 when anot her Eﬁ&%? i s adjacent to an

op&fithlg SCE8L) "Bn e IRAII PBot- N80 tEE Sngheget 34+
eﬁ@dgeduwuh@ hheomamembaobewlgeo&othelGanefatmechanssmheel
- 7 segnent per.f.ar he sane f nction en._a
1 o e R o R R R g a0 ool P RECa6 0T "Paratt oA
ofindheiani4t, Wh@@hC3®lHQhéeﬁﬁr9ﬁ adodelsastin3o ariew osthin
”Q%'Ohlhéb%tB%e t%nbﬁ%l%|§%eowh%%| %%uta%%ebﬁe3%‘%q|e

30 rotates the slave wheel through . s shown in
FW@@#@lleh§@&9h7@h§ntﬁﬁ@3§@é€@twﬁ§@ﬁ @@eﬁﬂs§4r@P§té§lgn
cQuRheralkogkwiise at Anough 9@, tichs Whekh engagiongthke

gear .teeth 62 on the t%ns wheel 34, .
indicate the number o doses remaining. The gear ratio

[-.2
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between gear 70 and the tens wheel 34 is designed to move
the tens wheel in proportion to the number of divisions,
indicated by the indicia 42, on the tens wheel 34. For
example, a dose counter having 120 doses will require 13
25 divisions, corresponding to indicia from 1-12 and a blank
space indicating zero, positioned on the tens wheel 34.
Thus, with each complete revolution of the unit wheel
(with ten divisions numbered 0-9), the tens wheel 34

should move through an incremental angle of about 27.7°

(a2
D

(1/13 of a complete revolution). Note that this rotation
must be achieved by a 90° rotation of the gear 70. A
ratio of about 3.25 to 1 between the tens wheel 34 and
the gear 70 will cause the desired rotation of the tens

wheel 34. As best shown in Figure 3, it is advantageous

Ll
(&2

to provide colored indicators 110 on the tens wheel 34

positioned near the low numbered indicia 42 to provide a
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and causing a counterclockw se rotation of the tens

wheel 34 about the central axis 46 to bring the next

WO oWe03428T ci a 42, indicating tens of doses, |iPEDGBR@G/050287
within the window 38. Indicia 40 on the unit wheel 30

are visible through the transparent tens wheel 34 and
align with the indicia 42 on the tens wheel and

ther indi th f d
GERE Rt O BeruEoH"agAl 70 0k ‘EHo TOORE. WEBI 194 4he

de&h@ﬂed to nove the tens wheel in proportion to the
nunmber of divisions, indicated by the indicia 42, on
the tens wheel 34. For exanple, a dose counter having
120 dogesomilleteedggiceetl3ediotiusiions ofcoheespondivhgetlo 34 1is

IQQb%b%tEBO%ylt%% @%%a%e%b%@ko%p%%% i5ndi, G4 REZ8EBp block
positioned on the tens . Thus, with each

céﬁpP@ﬁétﬂéﬁéﬁuﬂﬁéﬁlaftpﬁec&ﬁpplﬂﬁeéFOPWﬁtﬁ2téﬁ the bottom
dme©EOQ©v@uw86rq@e@ thurbﬁeztan@.wheel 34 %h@whdln

ve t hr an i_ncr.enent al, e of. about 2
P et s el e e R T 8RR Bhiaer Yo one
nusUEbé6acbﬁevee by ca@ 80 okt &toi dhhef polse tgear cp@reAponding

r%%'%h%fm%%Q%bpll%%;E%a 4@e%e3|gé%ﬁ§ hens uhe ?5 #Anad 3s)

ear cause the tatlon o)
téﬁ@-%ﬁééﬂaé4y ROoFefe SOUSREWS Lo kFiLgar 873 Y, fﬁpm|§he stop

agVvabkageous ot @ cPioVihde 1Caliored sicrdi catwks ¥LQcenthhe ten
tens wheel 34 §95|t|oned near .t he | ow nunbered indicia

?OFSSpFSW@dQ rEQdR v O SBPE Sar fitfig SPR&E PEW EEs&STS

r efgien i34 hh&gm@ﬁaMethlnAwaﬂmpMeBe rnepeatnkevaligbilering

of t he t 1S .prevent by e.eng t of
RBEoR iR LReCEely Bt TR Spadlr) Bhed e i the 12
cem@@@&ﬂ qn@@vehszOP@Oﬁheeb@uﬁ@nﬁ$b off tbeestdf pdeek 56.

Fﬁﬂﬁre r%VQQQSl%hy aédﬁt%%ﬂ@ﬁ E%ta%g%ﬁe élgg%aQe%é Mﬁeel

initially positioned adjacent to one si
stdp ablteek the (iRelpbsit A6RTEBCRESPORdItRG P@lﬁh@heel

MeXiuEY MolrBehe@ica nd? thei R uakiegned Wrbhi ReWeRdawg38) sang by

aitially rpes . counterchockw se avay 1romthe, StoR ow,
which would occur if the tens wheel 34 were permitted to
revolve beyond the complete revolution. However, even
though the counter indicates no doses remaining, there
may still be sufficient medicament in the reservoir to
provide additional therapeutic doses to the user. The
inhaler is designed so that the counter 26 may be
overridden to administer any additional doses remaining
after zero doses are indicated. Override of the counter
is possible due to the design of ratchet 96 and pawls 98
(Figure 5). When the tens wheel 34 is prevented from
turning, and upon application of sufficient torque by the
user turning the cap 12, the pawls 98 will slip over the
ratchet teeth 96a as the coupling 28 moves in the
counterclockwise direction, thereby allowing a medicament
dose to be loaded into the air channel assembly without
actuating the counter 26. Normally, the pawls 98 engage
the teeth 96a of ratchet 96 when the ratchet turns in the



bl ock as the tens wheel 34 rotates. Wen fewer than
ten doses remain within the inhaler, the space on the

wWa ereg/opdes] 34 al i gned within w ndow 38 is bl aPKT/GB2006/050287
di spl ayi ng one of the col ored ijadi cators 110, and the
tab 54 is engaged with the opposite side 56b of the
stop block 56. This prevents any additional rotation
of the tens eel 34 af er the final ten_decrenents of
e e CAREE SN ta - St GPBnE g THE EobRECE 038 Chrofe
r ésgktvieny itheelbwiy @Bi@menguﬁﬁ&cﬂ&mt&gnﬁﬂemsbuedme& that
4 t t C u h n

b e e AT R

r@@@ﬂ@ﬁl@@haH@Wem@phaQVém-Wﬁ@@gﬁuﬁﬁeceﬁﬁﬁtéprﬂﬁélGétes
nQ-dases %%@a‘tﬁ'en%entsh%%e@%éﬁt is| b1Bexeuf b lt%%t stop
medi canent in the reservoir to provide additional
tﬁépﬁﬁeéﬁlc doses to the user. The inhaler is designed
so that the counter 26 nay be overridden to admi nister
any addition doses renalnlng after d
i catll JOTETFTaaTer CERETEGALSPTrE P ods BTG ddtpsion
t peodeslegn aotomabchet 19€xard spaw snd8 refiigbrle Hepns for
Ve 1S LeNnoMIRa 3 ScRLeVenl ad oLl om LU B cofld:,
upon a E i"cat ilon of “sufficient for he use
twhﬁ#ﬁg R&18gpWizh gheligawts cagtn Hr§ﬁlﬁfo@éﬁcﬂﬁéon how
r aheetiokeat B r36aecas ihhecaupliheg 128 amevesti AntNgiven time
countercl ockwi se direction, thereby allown

medcc ¥heRt SdoddPed Be SPEHdEd PentEPLRE S Wléglaﬁnéllew one.
assenbly w thout actuating the counter 26. Nornally,
the pawl s 98 engage the teeth 96a of ratchet 96 when
the ratchet turns in thecountercl ockwi se direction to
actuate the counter 26. However, the pawls 98 are
sufficiently flexible such that they will disengage
fromthe ratchet rather than jamthe entire inhaler
mechani sm when sufficient torque is applied and the
tens wheel 34 is blocked by the stop block 56. The

i nhal er and counter according to the invention



provi des a conpact, inexpensive and reliable nmeans for
adm ni steri ng neasured doses of a powdered nedi canent,

wakiore34eow ng with a significant degree of preCI/&BR196/050287
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how many doses are remaining in the inhaler at any
given tinme and when an inhal er should be replaced wth
a new one.- Q CLAIMS What is claimed is: b1 . A
rotatably actuated counter mechanism conprising: a
first wheel rotatable about a first axis of rotation,
said first wheel having a faizSimdli spl ay surface
extending circunf erentially there around for O

di spl ayi ng counting indicia thereon, said first whee

al wpabavinglaipkyar akikty of gear teeth extending

circunf erentially there around; a second wheel also
rotatabl e about said first axis, said second whee
havi ng a.secandosatfhte bcexteadi ngustecumecbapntial |y
th qund.for displaying counting indicia thereon,
sa?éﬁgg%ggggmheel having a wal | grojecting in a
direction supsfanttarhgcpararpepbte ahgusupsfanstapkys of
suphedpdbng said Fibst axksy sabdnyakl rhavingidplay
plurality of openings. therethrough, said O second

whEBF TaF8okhG Ay 4 FbBFuBFEFEEFFﬁéthEPEF?oﬁFPHHQ for
di aeepilanisgbsbantiabl ynpacakl ehektoosal dafdr siraxi gheal
slg eomﬂggk osit&ogegigetm§ene§%ig f% St ng Egcond
wheerg, P84t Isfabe Whsel Y baf ngrbt atabl e Abotit~5%
seconduatesenfipotat tbaref Asetinfaterally fromb said
first axis, g geBbnlelRgcpOshLLoREda0n 00eaE Chia
sai d sl ave wheel, said gear being engaged wt sard
gediTebebhibf §ald PRFSRAWNBEP. BSavdnei pstc@RBEl SBELAGS

rObﬁtéﬂdﬁhﬁubi§@hﬂfékéﬁtiélh§ Hpener gkathanret 8akf1aying

sl ave wheel ahout sajd second is, a neva chani sm
counting in gc&a th g ngbwheelnﬁ g

ereon, said seco aving a
wall projecting in a direction substantially parallel
to and substantially surrounding said first axis, said
wall having a plurality of openings therethrough, said
second wheel also having a foot projecting therefrom in
a direction substantially parallel to said first axis;

a slave wheel positioned between said first
and second wheels, said slave wheel being rotatable
about a second axis of rotation offset laterally from
said first axis, a gear being positioned on one face of
said slave wheel, said gear being engaged with said
gear teeth of said first wheel, said first wheel being
rotated about said first axis upon rotation of said
slave wheel about said second axis, a Geneva mechanism
being positioned on an opposite face of said slave
wheel, said Geneva mechanism having a plurality of
receptacles adapted to receive said foot projecting
from said second wheel, engagement of said foot with
one of said receptacles incrementally rotating said

slave wheel in response to rotation of said second



O being positioned on an opposite face of said slave
wheel , said Geneva nechani sm having a plurality of

WO 22338t es adapted to receive said foot projRCI/GBY06/050287
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fromsaid second wheel, engagenent of said foot with
one of said receptacles increnentally rotating said b
sl ave wheel in response to rotatjon of said
secondwheel and thereby increneiitally rotating said
first wheel, a plurality of pins being nounted in

Sp@ﬁ@@lrghéttQQréB9UEHc%éhgn€€@§yar8€89§Hbsthéatgrst
pins projecting in a direction parallel to said second

ax"8€Bland BéPﬁ@léﬁéaaéaﬁFésmP?hngamauﬁé?ﬂ 18aPR2BFHAS
al kgnbBgowi bhoand pasai egnthroMgbhsal dmppeningsihp

; SEERLREFEho LA 8 BiFaChi RBr ACa  CRgagPny S BoRAPF, 2xis

‘engagehemhgoéngagdapﬂaswand saiid waﬂﬂ psevénping aligning

ro&?#h°§n8f%§959n @M?obﬁh“@gfé apd %HﬁEGPX %ﬁ&ﬂ &%ﬁ%t
counter anlsn1ac alm
f uvbBBr SeofpEPStngRIaIpEUPER B éﬁlﬂarﬁcgégﬁﬁhﬁ§, said

po hthBEHeQGlQeS@h a§§ﬁgngameeﬁhlun §H@§§Qm@ﬁ@rbf said
ation to said ro ectlngtln a direction

suB%Fﬁn?PQIF?lBaWﬁFFePrF8€§BFHQfFPE akNsOfsafgdnarfve
seghesl sahei bgeposit sanedriekat wweky.to said openi ngs
in said wall such that one of said pins projecting
fromsaid Geneva nechanismis 2u positioned between
sai d waPl andcsanhtewainbchegment anhendanot her Cobimaid

piFﬁrgﬁego§bﬁbggggn@djacent to an opening of said

A counter nmechani sm according to daim1 ,
2b wherein saiBlPresttinafseedhdsapspray Bafthéescface

ragh@ﬁ'Me@@hﬁBWQbélfEQ”E?édefhb§EtaKé§atlén t8 said wall
counter nechani sm accor n

reln s
PRt RRBar P Bt foeter b BUeP EYPhan Bher S aPRBRTLEL to
w thidafdrsecandswheeld saild bBepsendsspkayg positioned

relatively to said openings in said wall such that one
of said pins projecting from said Geneva mechanism is
positioned between said wall and said wall segment when
another of said pins is positioned adjacent to an

opening of said wall.

3. A counter mechanism according to Claim 1,
wherein said first and second display surfaces face

radially outwardly from said first axis.

4. A counter mechanism according to Claim 3,
wherein said first wheel is positioned in overlying
relation with said second wheel, said first display
surface being transparent and surrounding said second
display surface, each of said indicia on said first
display surface representing ten units, each of said

indicia on said second surface representing one unit,



surface being transparent and surroundi ng said second

di spl ay surface, each of said indicia on said first
waele@plods3sur f ace representing ten units, each PET/6BR@W6/050287

i ndicia on said second surface representing one

unit,said indicia on said surfaces cooperating to

indicate a total nunber of units,counted by said

counter. 5 . A counter nechani siiaccording to Claim4

, b further conprising: a housing having a bottom

Sabgl&'ﬁﬁél$@§ebnb§hﬂa Eekﬁébggabbxp§999955390tBﬁ&?@ﬁte a
an axl e extendlng rom said bottom and ori ént ed
[

cohRtall PURPER SA&i BntFPsEouaRFsdoPYr 8Rafi 6ARY FETsai d
second wheel belng rotatably nmounted on said axle an
of f set axl e_extendi ng frﬁn1sa i d_bott n1ang o&;

coaxi al Py wi't H°8% 8r3@88 anéQWSaSFOF t8¢i off 3?@

sl avethheeboberngingtatably nounted on said of fset

axle; b a side t t ot a

sur roundi ng ga % %tﬁgggggegoégkgﬁ@e %gqg 3?ﬁ8t pheel
bebﬁgnﬁo§Ptﬁ§ﬁ@Ga%AVhﬁHP§QF§e§|@bﬂﬂﬁpnrlnd|C|a on said

first and segangxm@e@kﬁeh@hﬂg yi-shbkeithprerghBmsahd
wi ndow, said visible indicia being indicative of a 2u

c09ﬁ%ePéﬁﬁsFQ?éaaB§YsHFEhcBahgeFlrét aALEofht ptation,
10 mechaai sgrancowtesy beifbairstitabwhenetntsai dnseadfdaxle;

wheel rotates_throu i ne nt s for eyer n

i ncr ement al ?8t8?9 %po?x E%ng %tfmﬁeefalé Bogtom and

countentﬁéchaaksaﬂaycwndhngaud €eapntllaxivheferntsaiidn,
Gepeva geahanifELhag iour beaeRbag! A5uaPaGCAnataid grfset
stantially equal angdl ar 1nterva around 3u said

GEﬁé¢§rnechan|sn1and four pins, each pin being

15 positioned bgtuweeawhwo eftsahddar eeepbael BStt8m- afd

count er chani sm.according .to Cl ai
surrougglng said %grst agd second w%eels, a window

[l

being positioned within said sidewall, indicia on said
first and second wheels being visible through said
window, said visible indicia being indicative of a

20 count registered by said counter.

6. A counter mechanism according to Claim 1,
wherein said second wheel rotates through ten
increments for every one incremental rotation of said

25 first wheel.

7. A counter mechanism according to Claim 1,
wherein said Geneva mechanism has four receptacles
spaced at substantially equal angular intervals around

30 said Geneva mechanism and four pins, each pin being

positioned between two of said receptacles.

8. A counter mechanism according to Claim 1,

wherein said gear teeth on said first wheel face

(O8]
o

inwardly toward said first axis and said gear on said



wherein said gear teeth on said first wheel face 3b
innardly toward said first axis and said gear on

W@ 200098292 wheel has teeth facing outwardly frpeT/68R@6/050287
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second axis . 9 . A nechanism conprising: b a slave
wheel rotatable about an axis of rotation, said slave
wheel having first and second f? es oppositely

di sposed, said axis being orientéd substantially

per pendi cul ar to said faces; a toothed gear nounted on
Sabga@ér§Beg§Cﬁas!He@@hdf5§§53 BLPLEEEL DIfrom said second
substantially radially outwardly fromsaid axis; a
Gefi€va-mechani sm nount ed on said second face, sai d

Geneva nechanisn1having a plurality of receptacles

ext endi pg iﬂ sg ﬁed relation b circunf erentially
t her ear dund’" Babnctredept 528 h8vI'HG an opening faci ng

» substanti al | § sadival Wigcolit watdbybfeoabsat daaxbgisaof

p'HB@E%EXnPfsB&HSsEQ§Ftk988? g9v§ﬁédEQ?QEVQnHESE@Bhén‘

bet ween safl d receptac said pin rojecting i'n
dlfé@?ﬁoﬁp§953t9ﬁylﬁﬂﬁyoﬁﬁﬁalBéﬂdtéxéﬁl earpsorigntad

rregh@atéﬁt@gmpdpegpéao@cawwto @fa%efacgal d Geneva
mechani sm conpri ses four of said 2b recep tacl es spaced

at substantlﬁlF?OEBEQIgﬁﬁﬁuWﬁP“Fﬁ?ePGaﬁélgrSﬁﬁatsg?ﬂe'

sladedmheeth ptojAcoeabapibrraascordingreaifl aiynolOwardly
§re|n sald GEneva mechani sm conpri ses four of said

pi h§SM3EF 19, @A Réchani sm according to aim9 |

wher ei n sai dastGavevahsethhassa venthtatl ynl egatledecond

ap Fé&ére %?B &8&@%§b§¥cHHHEE Nga$&hd §'§Y8r§@g€§ gp an

e para to said axis o rotation
poﬁﬂé?PFﬁﬁéﬁéreﬁ@?nﬁéﬁﬁnﬂ§tépﬁﬁ@darelatlon

circumferentially therearound, each receptacle having
an opening facing substantially radially outwardly from
said axis;

a plurality of pins positioned on said Geneva
mechanism between said receptacles, said pins
projecting in a direction substantially parallel to

said axis.

10. A mechanism according to Claim 9, wherein
said Geneva mechanism comprises four of said
receptacles spaced at substantially equal angular

intervals around said slave wheel.

11. A mechanism according to Claim 10, wherein

said Geneva mechanism comprises four of said pins.

12. A mechanism according to Claim 9, wherein
said slave wheel has a centrally located aperture for
rotatably mounting said slave wheel on an axle parallel

to said axis of rotation.



dose of a nedi canent, said inhaler conprising: a

reservoir holding said nedi canent; a device core
weryagdi3wi th and rotatably b novabl e rel ati vePgI/GB2006/050287

said reservoir for receiving said dose of nedi canent

upon said relative notion; a rotatably actuated

counter mechanismfor counting g.nunmber of doses

di spensed or remaining in said reservoir, said counter

mechani sm conprising: lu a first wheel rotatable about

a firstigxis gf ¢t gbi;@8r $ahd1birsbrwhegh nhavipang a
first dIS | ay surface extending circunf erentially

th@PéeaPéuﬁdmﬁgﬁcam§ﬁFay?ﬁ@dcéahﬁﬂﬁﬁ FREPEL-ATTHEr eon,
said first wheeksbavbng aombuﬁglshydoﬁeg@aaméﬁeth

t endi b mf ti t d
wheel i S0 r Ot HEADPE GOBa: CBANCH: PLEhasl e, PaRRRaoLy

> senomdbwheekblhavivagyatsesend saBéauelexfendrggecvnognﬁaid
er al.ky u 0 S c

e e trar cen e et oR ineer hayrra A 20wl 1
prOJectlng i A QOEﬁFé@ﬁVoﬁC§ub§€dn€PHDF?rp@€§hﬁéPSmofor

an@o§H@§h@nE|ﬁbh%e§U6EOHngBgdﬁébgnébﬁsbra%bﬁalﬁéhg in
aV|n% lurality of op enlngs t her et hrough, said

seé@hg Whé FV8F§0 ﬁﬁ%?nﬁoﬁnFEBth B?E&FWnEOPHéFéFPSnw
101n a directianfsubst aghkall yopatablel abousabdffirest axis

an s b= EAEEna URGeF L FoF IPRROmETERG, FobAf Fbndroboef

notiohaoe satdndevgceicoumfeoesandléecbhdraheebungaﬁdr

r°g§5b999£n Fbﬁﬂt? bNgnhndi cat h¥e0f, a399§ef9E5§ahHee1
i canment |vere fromsaid reservoir; 3u a slave

théVlﬁasﬁtPéHéalbévmééng§éthﬁﬁF§teéh§n§é66nd wheel s,

15 sab@r@hﬁﬁ@r@h@@bl@§iegeE@takaﬁh@;aboyt a second axis
of rotation offset Iaterailé fron1sa|db5|rst axi s,

gear bei ng pBsFEFBREd"BRSbnBLFYcEObptable about sai

first axis, said second wheel having a second surface

o

extending circumferentially there around for displaying
counting indicia thereon, said second wheel having a

20 wall projecting in a direction substantially parallel
to and substantially surrounding said first axis, said
wall having a plurality of openings therethrough, said
second wheel also having a foot projecting therefrom in
a direction substantially parallel to said first axis;

25 a coupling extending between said device core
and said second wheel for transmitting rotational
motion of said device core to said second wheel, said
rotational motion being indicative of a dose of said
medicament delivered from said reservoir;

20 a slave wheel positioned between said first
and second wheels, said slave wheel being rotatable
about a second axis of rotation offset laterally from
said first axis, a gear being positioned on one face of

said slave wheel, said gear being engaged with said

(O8]
o

gear teeth of said first wheel, said first wheel being



said sl ave wheel, said gear being engaged with said 3b
gear teeth of said first wheel, said first whee

whe2iong2371 ot at ed about said first axis upon r OPGI/GBRO06/050287
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sai d sl ave wheel about said second axis, a Geneva
mechani sm bei ng positioned on an opposite face of said
sl ave wheel, said Geneva nechanism having a plurality
of b receptacl es adapted to recéive said foot
projecting fromsaid second wheel, engagenent of said

fopbewtth 98§u9fs§§adf£§§€p5§EEeﬁpbﬂ°£§€§@£@h'Mf said
rotating said slave wheel in response to rotation of

sa?éag@cﬂﬁle%héQPUBn6aﬂﬁeF@B?nﬂnéﬁéﬁenﬁaﬁ?QGVét@?Fﬁénlsm
sabdlﬁgr§bshulwhealonaanlup@bs&yeotapenSfbgamg godnited
in gg ied rel.ation arou ng sai d Ebneva necEaniinh sai_d

pi ojééﬁﬁnéePﬁvﬁ Brraetiol BF8ngYsai B EEeonEYakl s
andebepngcéagagéaptedmtbhrsaédvaabhidsabdtppnsjecting
al i-gpi,n It p ] I d-openjn Ln
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slave wheel and said first wheel.

14. An inhaler according to Claim 13, further
comprising:

a plurality of wall segments positioned on
said second wheel in spaced apart relation to said wall
and projecting in a direction substantially parallel to
said first axis, said wall segments being positioned
relatively to said openings in said wall such that one
of said pins projecting from said Geneva mechanism is
positioned between said wall and said wall segment when
another of said pins is positioned adjacent to an

opening of said wall.

15. An inhaler according to Claim 13, wherein
said first and second display surfaces face radially

outwardly from said first axis.



said first and second display surfaces face radially

outwardly fromsaid first axis.16. An inhaler
wW@ewonsi2ey to Claim15, wherein said first wheRCT/G82006/050287
positioned in overlying relation with said second

wheel , said first display surface being transparent

and surroundi ng said second disFLay 5 surface, each of
said indicia on said first display surface

representing ten units, each of said indicia on said
second syrfagg [RRLESENLERYrQNEqURLE ¢188hd1ENd|,ALR QR
sai d surfaces cooperating to indicate a total nunber
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an axle extending from said bottom and

[l

oriented coaxially with said first axis of rotation,
said second wheel being rotatably mounted on said axle;
an offset axle extending from said bottom and
20 oriented coaxially with said second axis of rotation,
said slave wheel being rotatably mounted on said offset
axle;
a sidewall attached to said bottom and
surrounding said first and second wheels, a window
2% being positioned within said sidewall, indicia on said
first and second wheels being visible through said
window, said visible indicia being indicative of a

count registered by said counter mechanism.
30 18. An inhaler according to Claim 13, wherein
said second wheel rotates through ten increments for

every one incremental rotation of said first wheel.

19. An inhaler according to Claim 13, wherein

w
[l

said Geneva mechanism has four receptacles spaced at



19. An inhaler according to Caim13, wherein 35 said
Ceneva nechani sm has four receptacl es spaced
wae®abseanti al |y equal angul ar interval s ar ounelCE&BR006/050287
Geneva nechani sm and four pins, each pin being
posi ti oned between two of said receptacles. 20. An
i nhal er according to Caim 13, berein said gear teeth
on said first wheel face inwardly toward said first
axi s and said gear on said slave wheel has teeth

fagi,pgr QHt Wi dlyEL9M saLd188CORH8¥ESs around said

Geneva mechanism and four pins, each pin being

positioned between two of said receptacles.

[l

20. An inhaler according to Claim 13, wherein
said gear teeth on said first wheel face inwardly
toward said first axis and said gear on said slave

wheel has teeth facing outwardly from said second axis.



