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CHEM CAL COVPOUNDS The invention relates to pyrimdine
derivatives, or pharmaceutically acceptable salts or
w0 oogiovo2hydr ol ysabl e esters thereof, which poBSEE82005/000531

cell-cycle inhibitory activity and are accordi ngly

useful for their anti-cell-proliferation (such as

anti-cancer) activity and are therefore useful in

nmet hods of treatnent of the human or anj nal body. The

i nvent i on @@udeterdppuge with gredicamentdispepser

manuf acture of said pyrimdine derivatives, to

phar maceuti cal conpositions containing themand to

their use in the manufacture of medi canents of use in

t he &r?auction of an anti-cell-proliferation effect in
Techpicalfigld| 5oded ani mal such as man. The cell cycle is

fundanental to the survival, regulation and

proliferation of cells and is highly regulated to
The present inveatioadetates ép peogntes feisuse ia a mrdigamaat dispenser for
. order.ly. manner, Th roar ion of cells through the
dlSpegglr\g 'Eé'&'@%?%(@%o??%ﬁ? esrit'equent ial activation and

de-activation of several nenbers of the

cyclin-dependent kinase (CDK) fam |ly. The activation
BaCKQFOQEﬂéoﬂBed@M%%H%ﬂt on their interaction with a

famly of intracellular proteins called cyclins.

Cyclins bind to CDKs and this association is essentia
The sy oD atattonvdeyicés irc theaad Obkbtratitiokaf nteldkigaraadtspfor example in

on A A o SRRl RS SR ey o
housﬁgs\{\iﬁﬁnt\nﬁikhaé"rhé/cﬁéérﬁ?nlaeﬁri'eﬁ?@16@%&.On RhoWPHBhAEEH Yevices

e correct order for progression through the cel
includgy thase inbwhishahe roBicamepbsarries iv@ bliskersstripagantaining a number

nunber , of oncogene signal lin at s. . Deregul atjon .
of direseyddker; Of (§ORIE B BRI of SYbi I RACSndregell bontain 2
mecHiigth | Mk sSiNg 8856 WoseshuSidIgr Soraphsiag ither Rrerdimg means or
I nportant axi s between mtogenic S|%pal |n& pat hways
meanmi® prelld iksheebaway fronraiasesghest. Adeopeivderieg medigggent can

o o oo f _ .
ten REBGEESOATLF AR, Oyl Duhbebahbi e p yhion e
medi€aén{ Whidelivarpdriat aer@bol fenGahdludisl HeSwall/ Maw reetefied dose
] phases respectivelyl,should be of val ye as an active
inhalemiMBslivery demigesy Huid-opged ShalenRqyices Jedem kppwn.
mammal i an cancer cells. The inhibition of cell cycle
ki nases is expected to be of value in the treatnent of
It is adivaptageoss 40 esoviade the patizhtwithha dbse cannterddd cayntingghe number
and cell proliferation such as cance soli.d tumurs
of do3s of BiAcieAreyt beRSH: OF SR 0B0a kT JErPURe AfiF 406G sounter
shouldl 86 BRr suitabRPfor 33k SwitH PESBTRL §pEs aF htdiédrRentd@iBSShse¥ including
sarcoma, haenmangi oma, acute and chronic nephropathies,
thoseatshitablenforadispensiog emedicamenttier pawdee s epeyoisel form. It is also

. aut oj ne dis es ut n ni ¢_inf i on.,. 4
desirgikand] SakcounER % poial & M IS fouli oMt Bigpicament
is provided tetd batleMOoPR0atIch, aNQ PSPATIEdRD thadEErMisSior false
WO 03/ 076434 and WD 03/076433 descri be certain

counts gpdfor fgmparimgdaseInyinisyieeds Hi isefudier dasirable et the count be
| Nhd:Rit t of cell cycle kinases. The present

deaiyﬁ@%ﬁFﬁ?ﬁﬁﬁaéﬁﬁgégd on the discovery that a novel group
of 2-(4-heterocyclylanilino)-4-imdazolyl pyrim di nes
surprisingly inhibit the effects of cell cycle kinases
showi ng activity agai nst CDKI and CDK2, particularly
CDK2, and thus possess anti-cell-proliferation
properties. The conpounds of the present invention are
not specifically disclosed in any of the above
appl i cati ons and we have surprisingly found that these
conpounds possess benefi ci all properties in terns of
one or nore of their pharnacol ogical activity
(particularly as conmpounds which inhibit CDK2) and /
or pharmacoki netic, efficacious, netabolic and

o I e o, .
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wherein: Rng Ais a nitrogen |inked 4-7 nenbered
saturated ring which optionally contains an additi onal
woRdsogen] oxygen or sul phur atom wherein i f RITIGB2005/000531
contains an additional . nitrogen atomthat nitrogen
may be optionally substituted by R7; Rl is halo,
nitro, cyano, hydroxy, am no, carboxy, carbanoyl,
nercapt o, Cral kyl, Cl-Cal KOXy, C2-6al kenyl or
The ABRIGaNIey hgve TioW Seyised arns hounier JarLiedlt samey o the
aboveI t‘k?‘ntél‘?é“:-‘ IR eﬂﬂt{]d‘d‘?rhéﬁfs fRe idoseelRuhedt miam bal grovided to the
tro, cyano, hydroxy, trifluoronethoxy, "am no,
medlcametrdxyllspeasblamwla, Sﬂpauﬂbeounlazmh Snattesroprdy re-use and

corigh L 758 PRl MRy g o comer

comphRgePesxporents, %ch B% Qfé@iﬂ?&bMJsaBleSEnd Fﬁlent&aillb/@“pgf\@/e to re-
wherein ais 0 to 2, Cl-6al koxycarbonyl, N

manufagireyt ysul phanoyl or, N-(C 1-6al kyl) 2sul phanoyl ;
wherein R2 i ndependent ly may be optionally substituted
on carbon by one or nore R8; or R2 is -NHR9, -NR1OR1ll
Umte@fStafésRPbi’enthbS 5088496 afesicribeédiea dalsaesowfteR2omyyising a first
he same or differen nitro

i 'S
COU”"hWB?%‘x%“d WFPF%&O&HEWR]% a @”QPGOtPoF?é?tﬁo%/oma%Cr?g’mon axis of
I?f%{‘ﬁ b R ?té'ﬂ\éﬂ@ﬂ%!( is nelaBR tetlveen a rest
rotatu%g st §<?Ur§{ él |nd?@(ﬁ<fsa doive o, is
posmﬁl maWhm:hOIyldoHs(mbthcBaplelyitg amihqtj\a\lsecond count wheel and a drive
2am n kano I amn

positiph. 1WA IPEaRasaIRSy TN N R SEeO 1 SRR sl B sy, to rotate
aboutthe3RIMbRERs 8f WS, The dvedt u% is Fbricéd into position by action

1-3al kyl') sul phamoyl or N, 7V-(C1- 3al kyl ) 2sul phanoyl ;
ofacaherein R3 may be independently optionally substituted

on carbon by one or nore R13; nis 0 to 2, wherein the

val ues of R3 may be the sane or different; R4 is
Summfy egehe ifverfiidrky! , C2- 6al kenyl, C2-6al kynyl,

carbocyclyl or a carbon-1linked heterocyclyl; wherein

R4 may be optionally substituted on carbon by one or

RIS { | RAIGY la GO @blfteR
Acco t&ﬁety ! ‘?tﬁ p%\}gééwaﬂat&e[;@ Btl ona(?/ a efffor use
with asmbﬂtoamér&dhmemegrswpdesé eotister CompriRhg; R5 and R6

are i ndependently selected from hydrogen, halo, nitro,

cyano, hydroxy, trifluoronethoxy, am no, carboxy,
a flrsfég{)lgrﬂmgﬁéel é‘r'?éﬁ % réﬂék@BBHBV h: f|r§f\ akisyof, rotatida! derdYirst count

ynyl , koxy, C1- al kanoyl, Cl al kanoyl oxy,

wheel (rCIudnngSaI S@m)fapnmary diive t@th%@ﬂg;ad)ammﬁrﬁothereon for drivable

rotatiqq Rf%k'ﬁég )Wqﬁeéﬁgéﬁ%ﬁ'g%éy%iﬁ éﬁ@%{%ﬁ a wherein a

is 0Oto 2, Cl 6aUcoxycar bonyl, (d - al ky*sul phanoyl,
N, N-(C 1- 6a| kyl ) 2sul phanoyl , Cl 6al kyl sul phonyl am naq,
a second swot whickl Brranged 1o otatemaeewdhe firet axie @f rotation, said second

coun(hGAS5AGH A9 soEREE T3 00, BipdERRALERL iy @ o

one or nore R16 and wherein if a 4-7 nenbered
_ saturated heterocyclic grou tains_ an ' t .
a klclt wheehpirapgend %9%/ ale abeit an%qoy S of tr%ﬁa@e“ Sg S{Pﬁhﬁ‘e first
7

axis. G HARER RO PONER g nPRainaCs: o ol ReX (E60n Hifinged annularly
there@i - aﬁ'w kylmesrmdorglatlommavlﬂeﬂw set mfoerqnondary drive teeth of the

C2- 6al kynyl sul phonyl , Cl1-6al koxycar bonyl, carbanoyl, N

- al kytycar banoyl N,N-(C 1-6a|ky|)carbanoy|,

carbocyclyl, heterocyclyl, carbocyclyl-R 18- or

het erocycl yl -R 19-; wherein R7, R9, R10, Rl11 and R12

may be independently optionally substituted on carbon

by a group selected fromR2Q; and wherein if said

het erocyclyl contains an - noi ety that nitrogen nmay

be optionally substituted by R21; R14 and R20 are

i ndependent|y selected fromhalo, nitro, cyano,

hydroxy, an1no carboxy, carbanDyI nercapto

~A ~ ~N o~ NN N
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wherein ais 0 to 2, Cl-6al koxycarbonyl, -(C

1- 6al kyl ) sul phanoyl, , -(C 1-6al kyl) 2sul phanmoyl, d -
wa@bdoglosarkphonyl am no, carbocycl yl, heterocycl yPCT/GB2005/000531

car bocycl yl C 1-6al kyl - R22-, heterocyclyl C 1-6al kyl -

23-, carbocyclyl-R 24- or heterocyclyl-R 25-; wherein

R14 and R20 nay be independently optionally

substituted on carbon by one or nore R26; and wherein

secong C@wtd’vmﬂlélugwaawotwm@m%ofawe higk whekigguits i rotary motion
optionally substituted by a group
°fthené‘%‘;é’®t9:d<§’”5?}c§'rrﬁ%%7; R18, R19, R22, R23, R24, R2S, R34
or R35 are independently selected from-0O, -N(R28)-

wherelg( F{ng(cgé?'l %Q%%jyg%glry Bol)an‘ﬂ@gmé&§ to%tb arr'ggged for
lntern"ﬁﬂgvﬁﬁ% Wﬂﬁ’%’@ '?(ﬂfknlbbh SetRekieR v@ﬂéﬁpsﬂbﬁ "tASEDOAY motion of

s is 0-2; R15, Rl7, R21 R27 and aré
the klckdwpealdmwlty fwhe'otam motion ©f tbalﬂkryt CO@%\WIh&ﬁb?h'Y when said

sul phonyl , Ctal koxycar bonyl, carbanoyl,
"“e"W&?E@pgébﬁ§ﬁ¥§ﬁf amoyl , N, 7V- ( Cl- 6al kyl ) car bamoyl |
benzyl , benzyloxycarbonyl benzoyl and
phenylsulphonyl wherein 1 1717 RBR3Rand R
By ‘arianegdnaenylpyly'oheesin Ht saerns maangedogbpehal cgmmon radius (i.e.

t by on or nore R33; and R8, R13,
deﬂm&g%% @g}lgpﬁ?&@ge i ndependent|y sel ected from hal o,

nitro, cyano, hydroxy, trifluoromethoxy,
trifiuoroneth car bax r bamoyl , ner ato,
Suitaly) HiaHB5E coHé{qw |ua§:§, oy@?p oW %hellnh% cts, Lﬁes a bezel /
e 8] AP BN G 4 gy v
N- net hyI car banoyl , N-et hyI car barmyl
N-d methlcarba arml

The SI‘?EP‘PH/“ gfqmcgép%%ﬁ I}I'r%eq:qwff ag{ e(dh o rotate about a

first a&%té\‘yrb?éﬁohhﬂ’ﬂ¥|frrsteﬁd%|t MR for E‘?:&Mble take the form of a disc or
hyl sul phonyl, met hoxycar bonyl, et hoxycarbonyl

a rlngN- nmet hyl sul phanoyl, N-ethyl sul pharmyl
N, N- di net hyl sul pham)yl , LzN-di et hyl sul phanmoyl or
N- net hyl - N- et hyl sul phanoyl ; or a pharnaceutically

The f&E&RUAPIehadll inclidegnai setvol primaty ddealéethesiranged annularly,
thereof. According to a further aspect of the

preferablie air¢ynfaraatially thepsasy i hedpemannabve deeth arsr therefors prranged
m a8y 5P AR D SRR B el MBS
contains an addi tional nltrogen oxygen or sulphur

tom whereinif RN d|t|
The RITRUGERVadRRN #is SRR AT ARYPISE ToRoBNaT E first count whee
abouﬂ#}t@ﬁ%ﬂsf %gi?d%fgis)tﬁz?r Fﬁ/ ciﬂllpanﬁeér (d:g%c% gé’ethcé/r@riﬁ rylaéﬂ’i’écd)iféﬂatlonshlp
with aldtivrywhe&2l- paividedyto the @mcﬂmm?nyd;sppnser o Whi&mér&eicnunter is

val ues of. Rl may.be .t ne or diffe R2
locatdsh el Te VAR i FHtAbTe J ARG PORs A B Ler Action (e.6. manua).
trifluoronethoxy, am no, carboxy, carbanoyl, nercapto,
sul phanmoyl, G ~al kyl, C2-6al kenyl, C2-6al kynyl,
The c@.seazoumﬁrogllso lnplpd,&s @a$¢@ﬂn}1c%mﬁrvdwe atrangpg to. r@aatﬁ;aqout the

et SIPEERTBEn, SHaPH 15 S Pt 8P delslnfn g rtete

aboutlthé&akyed |i.e2sohphamifitbt axié ef Entatufh? lndependently may be
optionally substituted on carbon by one or nore R8; or
R2 is -NHR9, -NRIOR11 O -OR 12; g is 0-2; wherein
the values of R2 nmaybe the sane or different; R3 is
hal o, nitro, cyano, hydroxy, trifluoronethyl,
trifluoronmethoxy, am no, carboxy, carbanoyl, mercapto,
sul phanoyl, C1-3al kyl, C2-3al kenyl, C2-3al kynyl,
Cl- 3al koxy, Cl1-3al kanoyl, CCral kyrjam no, N,
- (Cl1- 3al kyl ) 2am no, C1-3al kanoyl am no,
N- ( Cl- 3al kyl ) car banmoyl, N -(C 1-3ahVyl) 2car banoyl,
Cl 3atky| S(O) a vvhereln a |s O to 2,

~A ~
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R4 is hydrogen, Cl-6al kyl, C2-6al kenyl, C2-6al kynyl,

carbocyclyl or a carbon-linked heterocyclyl; wherein
wordoosmy7be optional |y substituted on carbon byponeBesns/000531

nore R14; and wherein if said heterocyclyl contains an

-NH noiety that nitrogen may be optionally

substituted by a group sel ected fron1R15 R5 and R6

are independently selected fro ydrogen, hal o, nit
In asp@%ﬁqd RErGrSr Ghg. stearrd tiheaRe Mk bs’ Sireighd 8 ptits in he' same
l g |
dlrectl%gb E'W@e n%/S'ﬁEEgé%k{?E QH ’ Mkai(o anc%ﬁé! ggltlkcé%cokwse)

Cl al kanoyl oxy, N-(C i.6alky)anmo, N, N-(C 1-6al kyl)

The s Syl RHET 8% o s S R I il gty
(e.g. cﬁcurﬁier@ﬁﬂ#l?ﬂﬁéﬁre%ﬂnYhe dcbhdaBeding ﬁe‘élﬂth I@'ﬁé"ﬂlﬁé’r‘eforbl A¥rdriged in
hanoyl , Cl1-6al Kyl sul ph l’lﬁil am no,

annulacfsamqra |abar apoutdheeclmumfmeroé&w%a@m equnt wheel.
het erocyclic group; wherein R5 and R6 i ndependently of
each other may be optionally substituted on carbon by

In aspécts, thie savoBdRKINt WhdeWzedrearged cancentricientherfest count wheel. In
saturated heterocyc|i contai.ns an -NH noi

one asyies, th (1S GEHNhHLREAGBE HEmEIT,OIAIESY ANGItBA S5O0 GPlimipwhee!

o BB ESpocTg Fphlr Bt SAGEERYG, Ty ot

of the Gecbad kodusiti iwdtemhys th@%fcﬁalt&piapll;ssliglhﬂm}ds,s than that of the inner

el (2 BB AN ORI L SO BT wheol

car bocycl yl, heterocycl yI carbocyclyl -R 18- or
heterocyclyl R 19-; vvhere| n R7, RO, R10, Rl11 and R12
In onermqpelcta thedéﬁemtbaemmbcomtawh@els @ive ranged esmceatrisafly and at

oup,sel ected f einif said
the 531%'8?’%&981 h@yggﬁl{%ﬁ}%é%{ﬂé ﬁgﬁ%é%ﬁ)hat nitrogen nay
be opti onaIIy substituted by R21; R14 and R20 are

i ndependently selected from hal o, nitro, cyano,
In anoﬂw;asmct he ﬁ@t apdrassend cgapbwhg9ﬁs arﬁ@rgemgqgi concentrically and

, C2- 6al kynyl, d -
atd'ﬁez%@gggg%"-'e%oxfgﬁt %ﬁ%sg@*, J&gél}’dngl koxyd - al koxyd
- eal koxy, - al kanoyl, Cl 6a| kanoyl oxy, N-(d

Swtablyﬁhwg}é}%%%ﬂ?q@ho fC ghe seg F%@}T@QW@ is\slightly raised relative

to thattl%fqg%e‘?%%q %g@@g? (I)r;l g p'(éié %%{geggmﬂgzgﬁg \gﬁr;gsfl’soprowded
with amrbtraﬁom _thatloy Liy@sektehdsmykr and- vy paril gftbayfirahtount wheel

and thiny SSregrp ARt e of Bt pBeist fout ey
heterocyclyl R 25-; wherein R14 and R20 may be

optionally substit ut ed on carbon by one or nore R26;
The desel caherteeifurther wgluglesea kickcybegl aanged e ratate ghout a second

ais o Ry B, o A B 08 AP sl o

rotatiodi€ sb@@@ﬁﬁﬁﬁﬁﬂfel ﬁ/rsﬁ@klg@lf @@iaﬁb@@t s cingN((fddBlent to@é@ than the
8 NAO) - (I ! SC2N( R31) -
radius oftives fijsbopuint \Mheebwp tth@gath orofat@f dofinadaby Hieokick teeth

[ d k
o ne OBERGRTL i S48 o ottty e
primaryelrieetteelthfcrfdhe@ﬁst@mbh;dr,wl@blﬁal kanoyl , d -
al kyl sul phonyl, Ci1-6al koxycarbonyl, carbanoyl, N d -
al kytycarbanoyl, N, N (C 1-6al kyi)carbanoyl, benzyl,
benzyl oxycar bonyl, benzoyl and phenyl sul phonyl ;
wherein R15, R17, R21 and R27 independently of each
ot her may be optionally substituted on carbon by on or
nore R33; and R8, R13, R16,, R26 and R33 are
i ndependently sel ected froﬁmhalo nitro, cyano,
hydroxy, trifluoronethoxy, trifluoromethyl, am no,
car boxy, carbanoyl, nercapto, sul phanmoyl, nethyl,
et hyl , nmet hoxy, ethoxy, acetyl, acetoxy, nethylam no,
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N, N- di et hyl sul phanoyl or N-nethyl - N-et hyl sul phanoyl ;

or a pharmaceutical ® acceptable salt or an in vivo
whyasolysabl e ester thereof. According to a fupeheB2005000531

aspect of the invention there is provided a conpound

of formula (1) (as depicted above) wherein:Rng Ais a

nitrogen |inked 4-7 nmenbered saturated ring which

ionally contains an agddi.tionpal nitrogen, ox en or
The gﬁ(pﬂ‘;}]‘eeét&?rc{%eraeﬁ‘?tl P gf'% %egbn? é?’ﬁ@e(gna%r&ﬁg'i ofgpferably
cwcurﬂfetréﬁ’ﬁh?l‘? tAERBN: TRk KiEH fé&ﬁ%r@%r@%r@%#&@n@éhhﬁ annular fashion at
substituated by R/; Rl hal o, nitro, cyano, hydroxy,

or abeutithe cnrcamﬁeneppeMtltﬁah@&IWha%r capto, Ci“alkyl,
Cl- 6al koxy, C2-6al kenyl or C2-6al kynyl; pis 0-4;
wherein the values of Rl may be the sanme or different;

The kigk t'eéttﬁﬁieei‘htrﬂdsfﬁé@i’élbﬁd)rﬂahlmWittheCs&&ﬁbﬂse(tt)fﬁfawwnve teeth of the
trifluoronmethoxy, am no, carbox car banoyl, nerca

secorsLiepidmdyael sach tlaayq rote@_r@%tp%gfyq e kiek whee Wplts in ro%ary motion
o rFEE B IAY e Tl AR oSH [ 6 hosting o
the kick- @Btk ahgreaf bmtiylthe ISecorddrlyydge tedthnofy theoisebbd (aOunt wheel
1- 6al k\é% ?Mham) X vvherelr R2 i ndependently nmay be
resultsin rRfRLPYD WEWhESHbon by one or more R; or
Ris -NHR, -NRIOR11 O -OR12; g is 0-2; wherein the

val ues of R2 maybe the same or different; R3 is halo,
The first countcwheel, furhdr drgludes iaf fixes am:mthoth arranged for intermittent

meshir[rgI {yﬁﬁ%e?lkl tl%feéhpﬁﬁe k@ﬁ%@geﬁxﬂ'\ﬁtcg %é'g%’{(r’se WEQ 5t is fixed

to th@ﬁrs?%o'&ﬁﬂvhe@l ahal kap®ed brdight #tbkiesiead Pélatld}h%m @ith the kick
2am no, Cl-3al kanoyl am no, -(C

Kyl
teeth oémvcbmmplan intexmittesd oapis: car banoy|
Cl-3alkyl S(O a wherein ais O0to 2, N -
al kyt ysul phanoyl or N, N-(Cl-3al kyl) 2sul phanoyl ;

Rotaryh@bgon o?&hmclbwmenmmda‘mmyromu rotidn wf s dirstt cdwed wheel
on carbon by one or nmore R13;

only waeueen@ﬂntagnwwt BReTHS S be dien tathan e Kick foeth Gcours.
%ﬁ@ Eéﬁht’acp?atﬁ?lokqnﬁe veer) the index tooth and the kick

ocyc yl “or "a car I nke
teeth hepsfecyd) a/lthough&wtbemwﬁulerrageglee R, i.onedrtactsnalios inmaj kel used.
on carbon by one or nore R14; and wherein if said
het erocyclyl contains an -NH noiety that nitrogen nay
Typlcgﬁ%QHE |H@é§k {dbtﬁ WDakéd Wt ahdint & &F ABBUtIRE SHEaMIéreABR of the first
are i1 ndependently selected from
counhwﬁeegd?ptaham @f thetfirst ceymnwheeéarw arranged to bring the index

toothéﬁﬁ' ! h\%%beats re%%oégp%y\(vnﬁ)&g géﬁ{g%w o?égggg%ﬂ%(y#eﬁr | GRRY Bartncular

point ©f ’fl@é kepayy cidle Giltkamest! coudt widek aneydyolsy thétefore be appreciated
eal kyrj am no, N-(ClGaIkyI) 2am no,

that iQ- g zga@yrrmhm OREUrs eRANGey BYiERg keﬁmypomglete (rgtatlon of the first
kyl) 2carbanmoyl, Cl-Call Cyl S(O wherein ais O to
COU”EWﬁ%i' 6al koxycarbonyl, N-(C 1 6al kyl)sul phanoyl, N,
- (Cl1-6al kyl) 2sul pharmyl Cl- 6al kyl sul phonyl am no,
C3- 8cycl oal k or a 4- ered s

In aspegts 66 3/ RE GF S %B%u G piaae W‘ﬁh@ﬁéff&@ﬁﬂ%ﬁ'ﬁ"sm to
preve‘?ﬁ?@vé&@‘?ﬁo%e%ﬂ%'dbrl‘Jﬁ'térYWﬁé@@t 'ﬁHl’é @pé’rﬂc@l@ﬂ?%vﬁhtageous

or nore 6; andwherein if nber ed

whensﬂnEuwlaeels dret mmzafmtamg;rmqpsemmaime/ tmonedranqmrewwe ratchet

that nitrogen may be optionally substituted by a group

selected fromRl7; R7, RO, R10, Rl11l and R12 are

i ndependently sel ected from Cl1-6al kyl, Cl1-6al kanoyl,

Cl- al kyl sul phonyl , C2-6al kenyl sul phonyl ,

C2- 6al kynyl sul phonyl , C1-6al koxycarbonyl, carbanoyl,

N- i - al ky*carbanoyl, NN-(€1-6al kyl)carbanoyl,

carbocyclyl, heterocyclyl, Carbocyclyl-R 18- or

het erocycl yl -R 19-; wherein R7, R9, R10, Rl11 and R12

may be independently optionally substituted on carbon

by a group selected fron1R20 and mhereln |f sald

o, o e e 1. i
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C2- 6al kenyl oxy, C2-6al kynyl oxy, C -eal koxyC* al koxy, C
al koxyCreaUcoxyd - eal koxy, - al kanoyl,
w@ie08ardanoyl oxy, N - al kyrjam no, N PCT/GB2005/000531
N- ( Cu6al kyi ) 2am no, C al kanoyl am no,
I V- (C1- 6al kyl ) carbanoyl, N, N-(Cl-6al kyl ) 2car banmoyl, C
al kyl S wherein a is 0 to 2, Cl-6al koxycarbonyl, -(Cl-

et SaTGHhg i B s oA benspe i wich the

& ¥glyl C - al kyl-R22-, heterocyclyld - al kyl-R23-,
Cc)uncar ocyclyl -R 24- or het er ocyclyl -R 25-; wherein Rl4
and R20 may be opti onal 'y substituted on carbon by one

i f het
In onA4iRct. 6 BIGhe RAPTRRET GLerm ) e Fptidatald YEraeEWER a cam
follo Videde® dhe ar 9b816f FRl estr dvHden T callSurfatdmay also be
R2 R23, R24, R25 are independently selected from
shaped}to asﬂqmr:ecta@gmpent oftime dndigig) on th@(cg)rm rbepls to provide a

P2N(R31)- or -N(R32)SO2-; wherein R28, R29,
clear@&’m F%afjm id R32 are i ndependently seI ected from

hydrogen or - alkyl and s is 0-2; Rl15, Rl17, R21 and
and are independent |

In asaprzf&n@yratd@arqlfgmgm &hﬁfﬁyr/ e%%'ﬁ %ﬁﬁgbf r ogpﬁbeﬁyﬁcond count wheels

and réfé&{r{?@@rm r?(rg?coxy éépb W%ﬂgﬁé%«; (I)&fé\ﬁnﬁ & e RBLSAGPSuitably, the

ratchphsuyﬂaserlm@oyrtledvoheraeiens RbERaISEroavrdbd?to thie hendiogt &pd suitably
ﬁtﬁger na be opt i onaII Isubstitut ed on carbon
Iocatw V@rt 'rr%t secong Gaunt R16, R26 and R33 are
i ndependent |y sel ected from hal o, hitro, cyano, ‘
hydroxy, trifluoronethoxy, trifluoronmethyl, am no,
Surtabh/r Bo0ye Qraalb@ﬁeylteetheobapm os@llpﬁaﬁ@moth@d marts herein have

flanggg Eé’r"arﬁnﬁég %hho%sﬁace@%&%%q%ﬁ%ﬁ met hyl am no,

N- net hyl - JV- et hyl am no, acet yl am no, N-net hyl car banoyl
N- et hyl car banoyl , N, N-di net hyl car banoy!|
The depetesurier beriy|is K- ﬁ@@h@@peqi,eﬁhwﬂarf@arﬁﬁﬁ with a medicament

drsp%{%ﬁgﬁs uF%%F'ﬁ%l,g){#Sesyﬁq @%Ewp@ngg : an insert thereto.

nmet hoxycar bonyl , et hoxycar bonyl , N-net hyl sul phanoyl ,

N- et hyl sul pha N, N- di nmet hyI yl, N, )
Suitably, dhityned rcamﬁ%ﬂrsraﬁnsmr rP@lSh9I yetvgw@lﬂ%éﬁo@uhouerngafor the
coseflOBEARUS L VeRHEARLARS ot by LI 1 piédtPinio fhoreof
term' aI kyl " includes both straight and branched chal n
| kyl grou ef erences to indjvidual S
The Bgdfing wtaBﬁyp_rﬂc o8 SRR welgh Inrabilf i the Heli fnay be
viewd®' Bl 8Re Phéct @%h@%&”&' Srovrdiao‘ tlcloske” oﬁiﬂﬁ*e a@wrﬁ@'d@bﬁ'dow at a

I ncl ude nmethyl, eth E , 1.sopropy
predetefyningd. pmmerbertlcuraa%/eatet eeend of hfﬁdpﬁ/tr@uaed@amﬁnt@rwpg which

e oo e PEPLIRFBIL 1,808 B Py 5t rave

beengiravideal kyhsgiosike ShatteBmayi tﬁJprfdvm,éd asﬁb%e‘pemlefel@ment of the
for the branched chain version on] sim

doseceptyiat o6 Mggisement tdisprneer ?raQPcfé’lr@edf 8% %kém%ﬁg[@' part of the
car bocycl yl net hyl -
secoa&‘é%q car%)ocy %I ({f%ét rrB%QIJ_ge'éé&ﬁ gﬁg car boczcl zl et hyl)/- R

20. The term"” halo refers to fluoro, chloro, brono
and i odo. Were optional substituents are chosen from
"one or nore" groups it is to be understood that this
definition includes all substituents being chosen from
one of the specified groups or the substituents being
chosen fromtwo or nore of the specified groups. A
"heterocyclyl" is a saturat%d partially saturated or
unsaturated, nono or bicycli'c ring containing 4-12
atons of which at |east one atomis chosen from

ni trogen, sul phur or oxygen, which may, unless
othermnse specrfled be carbon or nrtrogen I|nked

g, o - o
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i ndolyl, quinolyl, thienyl, 1,3-benzodi oxolyl,
t hi adi azol yl, piperazinyl, thiazolidinyl,

w@yoosord7di nyl , thi onorpholino, pyrrolinyl, PCT/GB2005/000531
honopi perazi nyl, 3,5-di oxapi peridinyl,
tetrahydropyranyl, imdazolyl, pyrimdyl, pyrazinyl,
pyridazinyl, isoxazolyl, N-nethylpyrrolyl 4- pyri done,

1- ! lid - thi azol d
The CRyMRATFEOR Iath RS RS TN 166 Us JAD 7 Anasieemept gispenser
for us@fwﬁﬁ% H@dﬁfﬁd‘né’rﬂ c‘i‘arrlafﬂ(@%;Wﬁ)é(ii'n!ﬁI multidleé dfstinéf lflcament doses

partially saturated or unsaturated, nono or bicyclic
carnedlthgrebgmtsaldl digpénsar ta\ang ran internal crechanisrasor sligpensing the

oL Ry Bl S AT Roe, bpgponer

compﬁé#@é a -CH2- group can optionally be replaced by a
( and a ring sul phur atom may be optlonally
oxidised to formthe S-oxides. A "carbocyclyl" is a
S nsat urated, nono or
a) ?E%we?qgg gn\)'r H’e 't%%g &ﬁglghé&S 12 atons; wherein
a -CH2- group can optlonally be replaced by a-C(O)-

Partijc IarI car.boc nmono lic rin .
b) c%rﬁ?iz%ag?héo "‘?JPa%‘”St%ri%gtBTCtd“ﬁ‘?@?@%”qu%s:?gfreéhg&‘? m%cament
carnergor‘? % t‘%@f&) b§ ﬁﬁ@Pé&| lues for "carbocyclyl”
opr

e cycC cycl obutyl, 1-oxocycl opentyl,
cyclopentyl cyclopentenyl cyclohexyl cyclohexenyl

) PhE s AR EALa oEbh ol Wbl 9658 1 ol 68 ReBRBMert dose
remas%ﬁkyﬁﬁggﬂ,ggﬁg@ycl|c ring containing 4-7 atons of

at |l east one atomis chosen fromnitrogen,
ulphur or oxygen, which may, unless otherw se

o) BESPAL aERIERhPynGCHE B o BB By s e

medmgnﬁyh@anﬂyaéﬂ@1nay be optionally oxidised to formthe
S- oxi des. Exanples and suitabl e val ues of the term

"4-7 menbered saturated heterocyclic group” are
r
e) 1”:9?%% éﬂ%t?lghgﬁfés@% %ih(ﬁ‘hleﬁlbg Q%Qrcélzjgpq%fé?é%aﬁ}% a distinct
medicaimEt dosef thé hlemmimekntrgdrrlerpy nmdﬂxadil my said indexer.
thionnrpholino, honopi perazi nyl and tetrahydropyranyl.
Ring Ais a "nitrogen |inked 4-7 nmenbered saturated
Thus, rth@Qe%Y@trﬁﬁoﬁ%ﬁ‘ 'ao(‘f@llr{t w@t@dé'ésc@\ihtéﬁ%‘ Fés@Bﬁban'tbrlﬁ&l&(htlon by
oxygen or sul phur ato nitrogen |inked 4-
the indexdraf aoblsmmraed!damengdm tramotpei roedicamend naalaﬁs an
addi tional nitrogen, oxygen or sul phur atont is a
saturated nonocyclic ring containing 4-7 atons |inked
In oné Gsplet, *ieMnedFReint AispékieiLis asHdpkdvicrécdNed 2@d8ngate form
atom contained in the ring, the ring optionally
medicaotaniicasrietn Saiablyi Breaelongater isamomedisasiand eartiesis in the form of

o s CRRS e WP M S er WELA B Aoy Sl .

a prefetrefiigpeat, ane Catidrehaspd bistal paclofaren, Sbfuﬂ |ttccmﬂd>ramot fier example,
S- oxi des. Exanples of "C 1-3al k I i ncl ud
comp@qmwcarrperdm;p wWeh mq%qqmc;mt h %ﬁﬁp (gpy apy swtable process
aggfo f ahﬁgmxgﬁé 0
includfiel BN el R Rl oudnt R0k TP IMBRALAAEROBAirier has
multiplédistingtdae bsepdratepraegictameot dases &hhmtlyere@ud
" Cl- 3al koxy" include nethoxy, ethoxy and propoxy.
Exanpl es of "Cl-6al kanoyl am no" and " Q sal kanoyl am no"
i ncl ude formam do, acetam do and propi onyl am no.
Exanpl es of "Cl-6al kyl S(O a wherein ais 0 to 2" and
"Cl-3al kyl S(O a wherein a is 0 to 2" include
met hyl t hi o, ethylthio, nethyl sul phinyl,
et hyl sul phi nyl, nesyl and et hyl sul phonyl. Exanpl es of
"Cl-6al kyl S(Or whereinr is 1 to 2" include
met hyl sul phi nyl , ethylsulphinyl mesyl and
ethylsulphonyl Exanples of C ealkanoyl and

1 ~A ~ I Y o T | e
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N, N- (di net hyl ) sul phanoyl and
N- (et hyl ) - N- (et hyl ) sul phanoyl . Exanpl es of
wO bbo§C1976al kyl ) car bamoyl " and " N ( Cl- 3al kyl ) capdBGBYI05/000531
are net hyl am nocar bonyl and et hyl am nocar bonyl .
Exanpl es of "N, N-(Cl-6al kyI ) 2car banoyl " and
"N, N-(C1-3al kyl) 2car bamoyl " are di met hyI am' nocar bonyl
and met hyl et hyl am nocar bonyl . Exanp

The d@pﬁg@% @gﬁp@unteg}q; re%tpqmﬁapf}qr dl%cgpdqsgpgﬂtm distinct medicament
y ORY lihan I X
doses %@%Pkgy Stn? ﬂg%(%an%mlﬁnoéérlrlﬁg’fﬁf"abﬁﬁmgfratlon for inhalation by the
patiemet hyl sul phonyl am no, i sopropyl sul phonyl am no and
- but yl sul phonyl am no. Exanpl es of
" Cl- 6al kyl sul plionyl"™ include methyl sul phonyl,
The 'nﬁ@cﬂ{a‘i’i?éfhséﬂrﬁﬁﬁé% aafkﬂzenﬁéﬁt(ﬁé' Uh PieeBMiing @l‘éﬂﬂﬂ)ef‘ér Gbceiving the
6al kenyl sul phonyl " i ncl ude V|nylsulp onyl
med@amrﬁuagmnyl and 1-propenyl sul phonyl . Exanpl es of
" C2- 6al kynyl sul phonyl " incl ude ethynyl sul phonyl
1- propynyl sul phonyl and 2-propynyl sul phonyl. Exanpl es
The @hecHanistl fuaKECconrisexya releabed eormpildasingtahadigtinct medicament
2- et hoxypr gpoxy and 2-isopropoxybutoxy. Exanples of "C

dosedfsemdhg MedieameRY cardsr RB:ip rereip by the feceiving station. The releaser
e X 0;
can BB4S S IBEIE TR oinets Ah P rRAR KB, RO R Form of a biister
strip,"tﬁ%—rﬁwdsenyrhmﬁor examplneiebe/ anplémamandoahbwrew otherwise access
Exanpl e ! I ncl yde et by oxy
the bIRbpTnA GRpICIT-aITaNPE BSRAmAre I Psteh S abise peclably
{
acceSble, Mo ol SRt os J MiocRERRH RY pepling BbaRAEISer stip
which is sufficiently baS|c for exanple, an
aci d- addi.tion, salt wth X2 an.i.no
An offighis ostiotet o pedRineuRiraBanbYt 1nd SiRh BRGlifarient doses
relea%'éb@”'w k§id r@i&%@hoThé? ouflét %byWaQé@iy' Suitabld fdrfn. Oh one aspect, it
mal eic acid. In addition a suitable pharmaceutically
has thedepnaiilaemouthpiese and bnpoother.dt hasthe farenel @ nogredar insertion
, S suffici. I icis an alkali netal salt, for
into ﬂgéa[}?%alzhév@gﬁi%ﬂ%gé qpot assiumsalt, an alkaline earth
rret al salt, for exanple a calciumor magnesiumsalt,
ammonium salt or .a salt wth an organi ¢ base whi

i ch
The aﬁtﬂI@F ds BrefeRpbiyolso Gingle | gutiatc aptiah| eorBatnsRtes ovith the distinct
med?éﬁ@ﬁlt ‘ao?esr@,e%s%ﬁehbfgéfay e?é’ééé‘? w@?”@%rﬂ%‘n'roﬂ"élpﬁhannelhng means

I'ne,
(e.g.tfoinsed %s rafdaumpnm hyb@mmdmmamfolkjm The patignir by shadietore breathe

in t hi&t; r)@yOfsg}% eﬁ%ﬁ Ot@e? elgfegtfrho Qéﬁ%{p Ht ﬁwougrg the common
chanﬂ@ﬂ‘lhﬁ’?ﬁﬁéﬁé &?ﬂh‘&re%@@ﬁﬁ@&@aﬁ%ﬁ?ﬂo%'tﬁEré éﬁ’éiﬂlﬁpm%qghalatlon

uman or ani nal od y to produce t paren aci d
Baffles oalothdromecisamicalbaids pihehfaalc eipt edasd sled medtgarmntepowder may be

. for car box lncl Cl-6al ko esters I,
incorBRiAaf v RRCAARaY, o he iy %ﬁﬂg@& & &mpgiments.
Helicak RS @ﬁn\éﬂ’é avd evviseddry| , pht hal i dyl est ers,

-scycl oal koxycar bonyl oxyC 1- aI kyl esters f or exarrpl e

1- cyclohexylcarbonyloxyethyl , 3- di oxol en- 2- onyl net hyl
The Zﬁ%&%ﬁéﬂﬁ%é%@gﬁ@ r{c{\]ijp?’ fg g@{/ rﬁ\é%&éﬂﬁé Wnle distinct

meditamenb odysesr kman}éd)myetthgl mdttalmmntbearfrmrnﬁhlat inalexing typically
carboxy group in the conpounds of this invention. An
in vivo hydrol ysable ester of a conmpound of the
formula (I) containing a hydroxy group includes
i norgani c esters such as phosphate esters and
a- acyl oxyal kyl ethers and rel ated conpounds which as a
result of the in vivo hydrokysis of the ester
breakdown to gi ve the parent® hydroxy group. Exanples
of a-acyl oxyal kyl ethers include acetoxynethoxy and
2, 2-di et hyl pr opi onyl oxy- net hoxy. A selection of in
VIVO hydrolysable ester forn1ng groups for hydroxy

o S oy
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Sone compounds of the fornmula (1) may have chiral
centres and/ or geonetric isoneric centres (E- and Z-
w0 smsmre)7 and it is to be understood that thePCT/GB2005/000531
i nventi on enconpasses all such optical,
di astereoi soners and geonetric isoners that possess
CDK inhibitory activity. The invention rel ates to any
and all tautoneric forns of the comgoun s of th

happegs iy sequential lashinss sfos Lxemo'e ARFagSBIRPy IR Mﬂ"ﬂ%ﬂs pRAuentially
S || appreciate that
arran&%&ta'l(&rg ﬁ% Iﬁngtrhoéglethé%@%@g%am%l e ring as drawn in

formula (1) may tautonerise. It |s al so to be
erstoqd,that certain conpoun t he formula

The FRARGRIGT §APIE) GCaPRS A SOURer, T aviag Fthime) apdistinet

mediémehPCHoSE FTRhE mBYREA A cfaWéPBrs indekéd 8y B&id indexer. Suitably,
understood that the invention enconpasses all such

indexing \pat exeansr ot thiiiodexsssasylis catoarnirgntyopy inditqallyt ip. drivable
f fol l
rotatagﬁ1 g&]'tlfvaa* r%gggﬁf&ﬁ@eeé] se@é gﬁ% gog,é %\r-l ﬁ%?% ?ea\?\ﬁ t ?1 aﬁf’of

the definitions, clains or errbodl rrents defi ned
her ei nbefore or hereinafter. iS a nitrogen

The medicament dispanser @@%B{mheatbé/dprpwmdmﬂ& NRAS %manwulate and

n d t n {'rfé%h

in p%ﬁgélgknﬁ}agﬂl{)? . "A TEnth qansédaﬁ%?adgﬁ?l ong\TE roggn naatyor}]n one
embddiatnt)i ¢oroprése raamdgalprgl wimalowy Isuamtheuteenubdlymlﬁt the means

wherein R7 hs sel ect ed fro';n C.- al kanorﬁ;. d - .
compgisgs 125 ATigRBHG Vewss_ enable of aGling 9Ryan Mdigiyagrd ppuging it to be

r be

dBpl%é’eﬂ m%ﬁpﬁ y og%r?ﬂo% ﬁg%‘ﬂ%ﬁ?ﬁm@eﬁ%’ﬂgﬁﬁr bon by a

group selected from R20; and wherein if said

het er oc ontains an -NH noiety that .ni.trogen
In apgeetatneriadbs: PEABEH) AFpenidh Mngufke o "us8 witn a
medlcé%@ht car'ﬁ%@ cbﬁn;ﬁ%h@b%bélé&@ Bliztet, stﬁM&Wm@h%lQ?@lﬁy ©f pockets

Kynyl'oxy, Cl-6al kanoyl oxy, N-(C

for corytalammmecmamn&wfar@)n saidipackets arej spagegralong the length of and

sendFBEFRAIFD ppOREEAbE o6 BB IBE. s oo pociai

sheet@br@%éﬁ)érallﬁnﬂth@@rmom@esa)sheﬁt agdAs li¢ sheef bf agmmket In this
linked 4 - 6 nenbered saturated rl ng whi ch opt.i ona

|y
aspeelpiiearaleasar mapisesAPeaier fogRee!ng #aryahascoteet and'lid sheet
f t

to opi S Mdkel SRty Anf BRcRlr oI aTo g d K FRF Koy 89 iPa el sheet
and a\baseesimed?bf iaspaaket that dhakrbmenCeakivad @f lthe opening station.

Cl- 6al kyl sul phonyl , C2-6al kenyl sul phonyl ,

carbocyclyl -R 18- or heterocyclyl-R 19-; wherein R7
In on%’%\ég@@t &H&%ﬁ@%ﬂhba aoll%uméﬂhém owdbﬂskaP ‘f’érﬁf’s@ﬂ'uﬁ%r Rdicament

y group selected from R20; d wherein if said

carrignehasing yeulfiplecdistin¢tngociets Kpr cmﬁamwg trhadicament gosesayherein

said pe@%}ts é)rréglggl)ggsd;@ i tg'bee;]igr@ipﬁéfl gnd ‘fﬁ—ﬁ‘&% ﬁltg\( ?g&twca peelable

:sheet%I gééi)fed%- eatk\oienxsaid s éé@ﬁ%&h@g()én internal mechanism for
6al kyl ) 2am no, Cl1- 6a| I S(0) a wherein a is

2
d:speosln@etr@( qunentmﬂ@%q gomiaMN yw g\ §9[d, m@gﬁnqqment carrier, said

carbon by one or nore R26; R21 is
mech%%%lc{gwp?gg% R26 is hydroxy. Ring Ais a nitrogen
i nked 4-7 nmenbered saturated ring which optionally

contains an additional .nitro en.or suI hur

a) a?Brﬂp%%ﬁaﬁo'ﬂForFﬁeﬁﬁ'Vmgc%ﬁ’Pgﬁ‘%sOfgﬁg i¢qrpRay carrier;
nitrogen atomthat nitrogen may be optionally
substituted by R7; wherein R7 is selected from
Cl- 6al k; anoyl , d™al kyl sul phonyl , C2-6al kenyl sul phonyl ,
car bocycl yl -R 18- or heterogycIyI-R 19-; wherein R7
may be independently optiondlly
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substituted on carbon by a group selected from R20;
and wherein if said heterocyclyl contains an -NH
woioshy7zhat nitrogen may be optionally substipct/es2dm/000531
R21; R20 is selected from hal o, cyano, hydroxy, C
eal koxy, C2-6al kynyl oxy, C al kanoyl oxy,
N, N- (Cl1- 6al kyl ) 2am no, Cl-6al kyl S(0) a wherein a is 2
or heterocyclyl; wherein R20 nay be optionally
substitut ed on carbon by one or nore R26; R18 andR 19
. | . .
) pedbiosiionth | eidaiEn beg SHRATER T U KAER YR FRPlys whicn
has b@phlrenak/égi i eaﬂaopml@staﬂdntfd)ropmhngi apargemcraadmse sheet and lid
wherein if Rn contain d|t| ni tro atom
shee, 13, OPR1 U5 Hah PREStS S BRI RANE ) it 2R g (B Bfing'sbart a td
sheet¥Ifd § '6?3357sh'e§t 84 %%F@& tﬁéf)mﬁeé@?&@i\%ﬂ at said opening station;
Cl- 6al kyl sul phonyl' and C2-6al kenyl sul phonyl ; wherein
R7 may be optionally substituted on carbon by a group

c) ﬁ%bf@gf}q a&@%}iﬁ%ﬁx@%g&e&ﬁmﬁﬁﬁ r’?%wg*héﬁdo en%fjn pocket through

which &uebd chiblkyéss?ametiicarrenaddsd ﬁor_ml uhadri Opdnet pocket;
nor phol i no, pyrrolidinyl or azetidinyl, ; wherein said

pi perazin-1-yl may be optionally substituted on

nikr - i - elee |
@) peBREERerYor B, dBlnb s PuREhE pRERTS BT medicament
carridpuand yl , i sobutyryl, mesyl, ethylsul phonyl,

et henyl sul phonyl , cycl opropyl -R 18-,

tet rahydrofuranyl -R 19- or pyrrolidinyl-R 19-; wherein
e) g@ge QSUh@%HQ@&fH@G R gr?d@bllé/ fo?ruétﬁldtwﬁt §é’cI’P'ﬂme a distinct

car on by a group selected from R20; and erein if
medisamentddser ofcthelpédicameat oarrien is- iNElexea bytspid indexer.

nitrogen nay be optionally substituted by R21; RI18

andR 19 are-C(C>; R20 is selected fromfluoro, chloro,
SuntaBM/a"!ﬁe |Hdéiié?xdomﬁﬁ§é‘é”é)’rot§lraﬁlé ok WhikPXvindCRIc@%¥es therein,

t hyl am no, diethylam no, nmesyl, tetrazoly

said pyd%wheehyuemgrmngageabi@ Wﬁhe@ﬂﬁﬁdﬂ?ﬁme\me%éﬂﬁf W@Sﬁawlth said

med |%g?ﬁ%l%8§éé%§%&sﬁag %g %ddf%gﬁ Séasrh g%?% %c&?f : olreRBEEﬁVe pocket of
the baéd ehéat df-albldteOstripr D|§9|V\'VilrmCBai<ﬂ\An$écﬁcannem dﬁspem&ram nyl

may be optionally substituted on nitrogen by R7,
wherein R7 is selected fromacetyl, propionyl,

Suitaé[yﬁl{t%;f{)gd&?@%gw%x 6%1 déd\;i:?c ré??élllgrébﬁ%;ﬁr'ﬁé%s’ a bé\gr%'éoéﬁ indentations

located at itpbapy bn&kPpacegyn betlwadanrthé -ngbeddek9- ,
tetrahydrofuran-2-yl-R 19- or tetrahydr of ur an- 3- yl -
19-; wherein R7 may be independently optionally
Suitaé%%ﬁqﬁw‘é‘éﬁgr Q?dlﬂéﬁgﬁnccmﬁ Aséy QH ﬁ’ntéﬁb&@b@ﬁ’plfﬁgoﬂ@ c,%ifble actuation

erein i sal d "het e ocyc y contal ns an -
of thendispesartattheiindexgehedtayT Heeintgstocsrealupling m@e':trmbm l@dthe index
B chl o

wheeﬁfyﬁbl&% {qgg&glym egdp{%l%glcwg;longag%@g@es 21300 portion having a

toe a%”ﬁtﬁéél aghd @ tdll Qééﬂdrﬁmméfer@lﬁ?y lsaldaifﬁéﬂldiikncduming is pivotally
yrrolidin-1-yl, norpholino razol - 1-y

mourlt@tpledg dihe gispensqha its fQoRQgrtw@y %r@fggply@ﬁam t@e fits into one of the
mden?émashtsotng) 3 géf&eglgqﬂ?(%}/ vﬂ{bgerl]gr tﬁﬁyoﬂ oxﬁtealegﬁ ck%phng is

sprurigﬁtortﬂa@hdbwamwbcaﬁlmEOMIertoéﬂybne\dﬁmeemdentatiansg A is
pi perazin-1-yl the -NHmiety nay be optionally
substituted by R7; wherein R7 is selected from acetyl,
nmet hyl sul phonyl , ethylsulphonyl and vi nyl sul phonyl ;
wherein R7 may be optionally substituted on carbon by
a group selected fromR20; wherein R20 is selected
from hydroxy, nethoxy, aceto y and di net hyl ami no. R ng
A, R2 and g together form pi‘perazin-1-yl, norpholino,
4- mesyl pi perazin-1-yl, 4-
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acetyl pi perazin-1-yl,
4- (2- acet oxyacet yl ) pi perazi n-1 -yl ,

wd2¢030hyrdr oxyacetyl )pi rerazin-I|-yl, 4- PCT/GB2005/000531
(2-chl oroacetyl) pi perazin-I-yl,
4- (2- met hoxyacetyl ) pi perazin-1-yl, (3- nethoxypropanoy
I)pipera2|n 1-yl,

(3-h roxy rreth | but ano i perazin
Alter(ugtl\f%mtagyn ts&ﬂeb%gégﬁlg(s ppmc&g} ypieﬁelp tggth on the wheel
fit mté%rﬁjrgbpnblﬁg Jggﬁg??ﬁ%%f%%%?}c’b?s% Arleditaméhtarrier. The
mecharyelmzth(saafolnmmsbmm thad of pyiojqgrpehiafilm-beling ladvang¢ed through a
d| met hyl ami no) et hyl sul phonyl ] pi perazin- 1-yl,
[2 (et hoxy) et hyl sul phonyl ] pi perazi n- 1-yl,
4 [ 2- (hydroxy)ethylsulphonyl]plpera2|n 1 yl,
4- (cycl opropyl car bonyl ) pi perazi n- 1- (1- hydroxy
Alteragt@qe(b;prtbpyn@gquocygmpmqﬁeagzndﬁx n_atgmet whlch is movéable between a
Iockej{ éés.ﬁé!@%@éé@? @Eﬁﬁ%{tpr SpaRs yk?'ap bekdtbn %_aLl?ﬁlyll"n’edlcament carrier

r oxy erazin-
and pgre{veRs- fﬁrtlr;l}éd peslimy theeoly landi g eslaaserpoditiph .allowing free movement
of sédgr%n%nc% dr%% 82@2%' )(%psgqqlgie:ng agtl%lti’ondpf said medicament
cispdg) ETBLE SHMEARANS LHPPALEE i) bk st o o meciamens
carrier-to (aipwt peelimigitbecdadr an- 2- yl car bonyl ) pi perazin- 1-yl,

4- (i sobutyryl)piperazin- 1-yl, 4-((R)-2-
hydr oxybut anoyl ) pi perazin-1-yl, 4-((S)-2-
Swta'Wrs%W P@H@lﬂ@ybbﬁipﬁgééé' WhéeIYd)n wHidtr fhe lid sheet is wound up, said

acetyl am nopyrrol irdm 1-yl
wheg] Bpviigaa @tuymamsmfppervﬂmctm |d|ecrea;s|es in |jarpeter when tension in the lid

sheef\fﬁ % Op?%g{%@ﬁ )%glﬁr\?(/hé@yé&ﬁbbgééq es§1uy%|‘t)( Qf?)reglﬁéntly flexible

arms: dacH BRteRY InepINeaeRRdh) dtydr thl@l Wrth 1e$’dect4o (aetdmw The leading
| sul phonyl ) pi perazin- 1-y

end qf ty\edmmtlwquﬂqﬁepw qme of Wld @sw@@{) ly ﬁﬁy@f%ﬁwaﬁo secure the
1-yl, 4-(3 -
lid Sh(?\é &?LH%I aﬁ%’%@'ﬁﬁ%g rz1|o;I ) pi ger azi 51 1-yl,
4-] 2- (N— met hyl - Nhydr oxyrret hyI am no)

acet plper i.n-| dr ox
In oneiy @65'}5‘?r0?éﬂ89$? %glf, n¥hq lig) shegt pasggs shrgugh two
rotatlﬂ_éiv%r?e%efl;é‘g\fﬂéc’:hdr%%%%% ggﬁ%“@bﬁ@ce o egljagéfbg point o_fyclo’ntact with the
wheels. ( IThﬂaluisyd portiool ofl thei likisheehid cyllectad[ia-a chamber after it has

erazin- 1-yl,
Pass%gﬁy%ﬂgﬁ% ﬁ3¥g$§etyl)piperazin- 1-yl,
4-[2-(pyrrolidin- 1- yl)acetyl]plpera2|n 1- yI

4-12-(mo f holino)acetyl]piperazin- 1-yl, 4-[2
In anpme@tawegmtm@jld@@wgr g:cpmpgsgg reller. yﬁ’referably said roller is composed

of a R@l&ﬁ%}i@ %) %\ﬁ) %ap%oé} oPeﬁl neﬁ t{) a gwldf \elgz etPrgfer{ably said roller

has é -syhocth edurfdael paltamiativell- ydid rbﬁér Bas ailkﬁﬂuéd ®uirfdce- The roller
-am nopyrrolidin- 1-y 5S)
grips tlae élgeq(l'ggei 2sgt passasifem tbgrgpintnat viblcppf is separated from the base

sheeé %ﬁg&?@? )c%%sﬁ%‘é ?bg&ﬁmtﬁl%gnﬁ Rﬁé ?%Idb w]aﬂyénd the used portion

of theslidhgteetxip daern cdllected ¥ a chaatery Taei mtbeczIMS maadivqntage over the

acet m no) azetidin I
mandle HEsgTiRH ABHULH] Hoh e g Eer Semkes PLadataet betwpe.hp rolier wheel
azi doazetidin-1-yl, 3-am noazetidin-I-yl,
(3R -3-{[(2S)-2- hydr oxypr opanoyl ] am no} pyrrol i di n-
1-yl, (3S) -3- {[(29)-2-
hydr oxypr opanoyl ] am no} pyr r‘g{ idin-I-
(35)-3-(glycol oyl am no) pyrrolidin-| - yI and (3R) -
3-(glycol oyl am no)pyrrolidin-l-yl. Ring Ais
[ 4- (2-acet oxyacetyl ) pi perazin-I-yl;
[4 (hydr oxyacetyl)pl per aZ| n- I yI A

o o . A

cam
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hydr oxy et hyl sul phonyl ) pi perazin- 1-yl;

4- (2- hydr oxypr opi onyl ) pi perazi n- 1-yl; 4-(2-
woreagloawoet yl ) pi perazi n- 1-yl; 4-(2-nethoxy PCT/GB2005/000531

acetyl ) pi perazin- 1-yl; 4-(2- nethoxyethy

| sul phonyl ) pi perazin- 1-yl;

4- (2- met hyl - 2- hydr oxypr opi onyl ) pi perazi n- 1-yl; 4-(2-

rre yl propi o Zi n- |, 4-(2- f
and thio it R5REL DG IoT Ui 19 sheek s, fadeszes thiuER the roller and may pass
arounYJ yl'/?; BF BRY RAlePwhbeY! Thit prdvides a hlgher level of grip and pulling
I met hyam nopr opi onyl ) pi perazin- 1-yl5, 4-(3
force thardwil - maaglem hiee foybe reqiicd,10) trpéreanlier istegnstant throughout

the u%eg)ﬁg%ﬂ %hgpé W ré%ta rﬁralacczzgrdlng o |’10w mE:ch of the lid sheet has
been ﬂae(e%d@hb%/'fro?n hiiyes! rb@wtuﬁe@noynm@isow €antradt 1 the 4viekl described

hydr ox anoyl ) pi perazin-1 -yl ;
aboveqwhgeethsfaiees quptqgtetoaty,rm]ttpe Wheel may vary due to the fact that the
C [
lid sh%g@ F’a@é%‘% g&rr)@gréof‘gﬂzefﬁbe}ﬂ.yﬂ'ﬁe Aﬁ?%tﬁ% S% glgg twqu)nd around.the roller.
The rins'ﬂ alsé- I(la:s/ttlh@pa"dmayita)gm ttwtaberhd $hgét does not have to be looped

aroungl_ qrp ; op| Q %,ecﬁ'?)ué) eégf?;r%gﬁg@rﬁ);hg gpﬁ@pag]eﬁeﬁon?|31mgllfy|ng assembly
( razin-| -yl 2- (1

ofthe'_?’é\{et}grir;% - b- €%gdc):éé(tgyl ) pi perzm n I [yl ( 4-1 2- ( 2-
propynyl oxy) acetyl ] pi perazin-1 -

In a fyrtbpr ggp?&é roxyaea&%rlc%é{g’eg ?J% ;‘Eh% I%ipﬁ%rl %%mpnses a

toothé’d %@bV\'NRh I%eéé}ﬁtattu'pmbdrd cﬁhrﬁﬁ?ﬁ:‘ét Etd}éétﬂ)ﬁ &n Whidh the lid sheet may
rphol 1 no; andpi perazin-1-y

be wm;ntbmhslgltphdp@erpsp@araﬁedquny|the %ase sheet.  The lid spool may

nave dalechanioal BEEFHo TR fer st i divery 29 eivaian of the gispenser

the lid- s(Hé‘é@'ﬁQW@dté(WéPlfﬂﬁﬁéthenbésellsheét and wound onto the lid spool,
(di met hyl am noacet yl geram n-

causing the mtatably indexing: {0 Wﬁ%ﬁ?ﬂ)'ﬁﬂ%’éﬂ& pase sheet by one dose.
h |
An m%ﬁd}?h%ﬁf 9&4\% #’éﬁ{?@%n&% 2 gg:%)}a;t}fanljno%led along the base of the

rotatabtey Indexingowpéell untid it. fitRinto shé alest basélﬁemlskyThe Eusmemng of the

fluoro, chloro or i s 0-2; rei

interiogk geurivg BanerEcesmInys thE mavetngit of the T spod 16 e dstance
[ [ C f
betwe!&(\at\ulgti/ lp?c%et&'?ré éﬁiﬁ?ga% rtrD {/@H%Qfo%bre@éﬁtg%eaa?rhg@nt of lid
sheet-wltith 6a Woyini 2araubd ting ligd spapbtregcingteaRirgnas thevdiRameter of the lid
and R12 are independently selected from

Spoo'(‘ﬁ'%ﬁﬁéﬁ% or Cl-6al kyl sul phonyl ; wherein RO and R12

nay be |ndependently optionally substituted on car bon

by a group selected fromR20; R20 is héﬁ’r oxy; and R34
Suitably, saiCRiY)drver -comprigesi 8 wbeel gn Hybicbg ligshest is wound up.

Typlcglfy ect j C%ﬁ%%%&@?rﬁ?s?%} %Efteﬁgf% g/?Bg{@yF%{J‘face, the diameter of

whichCinetedsesdfterkR use NifRAe @ispensBt 2is the lahshd¥tAvimde around the
i ndependently sel ected from acetyl, propionyl or

wheehesy| ; wherein RO and R12 may be independent!y
optionally substituted on carbon by a group sel ected
fromR20; R20 is hydroxy; and R34 is -N(R29)C(O) -;

In ordehéo ensur@fat thergatnegiese |s?ﬁispensesd! everydirhe otimahisdiookya defined

numbeNc_)ﬂ a2| do p@g%ﬁg?n’e Ia%‘;’/leraryamttfation of the dispenser, there

{[(25) - 2- hydroxypropanoyl ] am no}, gl ycol oyl am no,
nmesyl am no, 2-hydroxyacetam do, mesyl oxy or

N-cycl opropyl carbamoyl. g is O or 1. gis 2. qis |
qgis 0. 12
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R3 is halo. R3is fluoro or chloro.R3 is 5-fluoro or

5-chloro. R3is 5-fluoro. R3is 5-chloro. nis 0 or 1.
wW®2005/02972n is 0. R4 is d - alkyl or carbocycl yP¢T/GB2005/000531

wherein R4 may be optionally substituted on carbon by

one or nore R14; wherein R14 is carbocyclyl. R4 is

Cl- 4al kyl or cycl obutyl; wherein R4 may be optionally

substituted on carbon by one or nore R14; wher f{14
may pg walpggradbc;lpctrmc,cgngphwstemsqﬁmgr@pg m%tpjmn e extent of

movéﬁﬁghggf‘ts‘élid \s| We'rom %’Pé’ér"'ﬁ%t E&ShtrolRﬁ}éOf%@I‘Pfoorﬂkéhrcaﬁ@nt carrier

are |n ependent |y sel ect ed ydrogen or
peeléd -tyakaidl pealeer eHanéei thred nivglicardente naksier | iy |oﬂemrby the same

amolt KA OTHE Gl P AT, P SISTL oS AN MR Ry s

and R6 are |ndependently sel ected from hydrogen
met hyl, ethyl or propyl; wherein R5 and R6
The disgepserdmay furtber eamprise rampranpaliag speamapsiioned between said

operP Sl s OB RS Re JABEH s oo

theré)‘élt\ﬁééﬁ?dof b@mpbyidat@g&n anpt ingteaset frylthe netinhwtymef ik, effective

pro R5 is Cl-6al k K wherein R5 may be optionally
wmdmtﬁytrfetcmcédh%d@aesbw 89! N ¥Se B hErdiBPentesr ei n R16
is methoxy. R5 is Cl-4al kyl; wherein R5 may be

optionally substituted on carbon by one or nore R16;
Typiodgy tencdipensatimgt heags tdkesi the fetrhpf a flexibié membery | Thoe flexible

membes FRbAKe 15 femhet Ayledbia deh9XS T SBeKt whikdt heofi sheet i
fed. | “Fhé M trﬂg\} f%?pﬁw r@é allﬂs;wedswm itRe IH‘%hSeﬂ fhoPéMdsdashd thus

as depi cted above) wherein:
shoruanrtgememgih af hid tshegtaheMeemetbe@p‘Bnmﬁetlerd agdtthe did eliver.
ring which optionally contains an additional nitrogen

or oxygen atom wherein if Ring A contains an

Sunta@ﬂ&d'tﬁé @BAlpenishfi l‘i’@ﬁ’féa‘ﬁfsQHké@ﬂfe ﬂ@khrcﬂ‘gﬂbﬁ'ﬁ@’wh%h reduces m length
|onaIIy substituted b is halo or Qal

as tar1§|0un mcrqasem_n the Is:blsbe@feéewe@m irpdersaing statien, a@@uﬂd% id driver.
Typlcaglléf thL é%d fsohﬁ%\.lr%&iar gwagg%lycr]CJpr Ig'e&, Eprlng I\i—t?%'t which the lid

sheet 3 FébQ THeihér énd whﬂﬁ@sprm@ena/;abee&edf AR teraydre int t‘r&e lid sheet

sanme or different;
increases the piston is driven down onto the spring.

Suitably, the compensating means takes the form of a sprung-loaded tensioner.

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

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

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

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

13
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R3 is halo; nis 0 or 1; R4 is Cl-6al kyl or

carbocyclyl; wherein R4 may be optionally substituted
wonosarggen by one or nore R14; R5 and R6 are PCT/GB2005/000531

i ndependently sel ected from hydrogen or Ctal kyl ;

wherein R5 and R6 i ndependently of each other may be

optional Iy substituted on carbon by one or nore RI16; '

R7 is selected fromd - al kano | - alk g Phon
indexgp -39y mwdsgf'b?f@rﬂﬂd cempggg%@%/ﬁeaﬁnggsu e defining”plural gear
engaggﬁ'\%ﬁ?c SbaR? LRy p\MJ%f ehdhRieSRY 186 & d@é‘iﬁ' ¥)Iural gear
ona y substituted on”carbon by a gro el ect
engagemmmRbasltlansl wheratn the fplwal gearetwtb@yelqyrang@dtaiqhstf‘@m at any
- NH- ety that n| gen I be optional |
one tighont 2, 5il1s §ore Dot ETSAIPRY SMGIE O A HARRRE T pOSition.

sel ected from Cl- al kanoyl or d”al kyl sul phonyl ;
wherein RO and R12 nay be independently opti onal | y
It wilk besapprecisdedihataripoiseythe gutsipmaansceeld or eamrepsate for the

rero i HAAAHIUE L B4 REEEb Tt BTVl iR

mead‘syéird%\)@/for@hﬁﬁad);éwmn tG2-t6Asilsy iy ltivex Yid shkeb gmwi by, the force
N, N-(d -6al 2am no, Cl- 6al}?<%%§é0)a wherein a is 2

requigsd %@%ﬁ'@@?&qt e:lidaheekaRd the) b gelpt i onal | y
substituted on carbon by one or nore R26; R21 is
Cl-bal kyl; R26 is hydroxy; or R34 is -N(R29)C(O) -;
It wHIMsem’predi&ﬁdithahydtob@leme)cludacrphaarmcdmdtiwely’\defines a number of
cceptable salt o ysab

n ester
indivigigh G6RT PRRECBPIBIT s TSR P hhdpe AT St RE gear engagement
positi ngn-fh,gn éhﬁ{e‘?efo? pé@Véﬂ§§e§u§°HVé’rurHj ﬁfadftlgﬁgp@l Fh’)g clutch
deplcted ab ove wher el A, and t oge
arranfgemar;blqmemmzalmg mtyrmeﬂmnglgﬁarrv@heels where the effectwe number of

mdwéuglgg%@p P@%&{}%%%Bﬁf 512&5 E,sepgrﬁrcgcﬁl}%ﬁopg %' rﬂore Yhan the number of

gear %nb%g@bf@n@%ﬁi%h)é'déﬂrﬂ@r iohel ofyihe dearl heBlsormreceluydh means
| perazin- 1-yl, 4-(2-nmethoxyacetyl)piperazin- 1-yl,

I
herel(uas alee hymy@wopmﬁgwomqyéﬁaqn ﬁcadlnqnal slipping clutch arrangements

o5 (A BB BB T amitho.

((R) 3- met hyl - 2- hydr oxybut anoyl ) pi peraZ| n- 1- yI ((S)
- met hyl - 2- hydroxybutano | ) pi perazi n-

Swta@ly( zthg| gg@mg 4 @ggcg@%glw d1ed teeth -afe, gqapged such that the
numt%}[ HHM{ éﬁ %o%ﬁi%hgEgﬁﬁmg%d;;rggfzalaﬁéln‘to 1V‘bé| number of gear
engaget[r@n( b;admonghmlhgliembptfmyumpef geanteelh yIIn one example, if the

eanegfﬁ(i%%copr %@é‘sb@]t?}%g?ﬁ%gg e:r%gﬁ stpxs 'and t@\ere éj ate 6 é(gar teeth,
then ﬁpgté e H&i?/ ﬁé{)éﬁﬁ'&ﬁh"é‘bé ({I% Riapfe g&pm ﬂééﬁlutlon on a rotating

r oxy- pr opanoy

gearéys(téﬁb)).— 2- hydr oxypr opanoyl ) pi perazi n- 1-yl,

4-((S)-2-hydroxypropanoyl ) pi perazin- 1-yl,

4- ((R) - 2- met hoxypr opanoyl ) pi perazin- 1-yl, 4-
Suitab ys)th§ oEBHRG SUPfaBR Ik S RtdR 82101108 Mleferably from 40 to 80 gear

t et rahydr of uran- 2- ylcarbonyl)plpera2|n

engagel(r(eB) poeitioasiySuitshly, athezwmtz@rrqfcg@ar)tpemelsémmz tpzv@ preferably
f ﬁ é obutyryl)pi perazin- 1-yl, 4-((R)-2-
rom )} xybut anoyl ) pi perazi n-1 - yI , 4-((S)-2-

hydr oxybut anoyl ) pi perazin-1-yl, (R)-3-

acetyl am nopyrrolidin- 1-yl,

(S)-3-acetylam nopyrrolidin- 1-yl, (R)-2-

(cycl opropyl am nocar bonyl ) pyrrolidin- 1-yl,

(R) - 2- (N-net hyl carbanoyl ) pyrrolidin- 1-yl, (S)- 2-(N,

- di et hyl car banmoyl ) pyrrolidin- 1-yl,

4- (ethenylsulphonyl)plperaz 1-yl, 4-[2-(2- propyn-

1-yl oxy) acetyl | pi per azi n- ‘9|

4- (t et rahydr of uran- 3-yl car bonyl ) pi perazin- 1-yl, 4-(3-

di met hyl am nopr opanoyl ) pi perazi n- 1-yl,

4 [2 (N— rret hyI Nhydr oxymet hyl am no) acetyl ] pi per azi n-
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(hydr oxymet hyl ) propanoyl ] pi perazin- 1-yl, 4-[2-(1
,2,3,4-tetrazol - 1-yl)acetyl]pi perazin- 1-yl,
wd 200204722, 3, 4-tetrazol -5-yl ) acetyl ] pi per azi n-PewiGB2005/000531
4- (1 -methyl -L-prolyl)piperazin-1-yl, 4-[2-
(mesyl ) acetyl ] pi perazin- 1-yl,
4-(2,2-difluoroacetyl)piperazin- 1-yl,
4-12-( rroI idin- 1- yl)acetyl]piperazjn- 1-y
In ong-aspectdhe geariengpaestant PBﬁkﬁ'@F‘%ﬁ“ﬁBQMaW spa,cq@z(e g. equidistantly
spacé&i §$%ﬁ%§%{ﬂp?ﬁﬁ%ﬁgéﬁe‘?%ﬁhBﬂ_egué;_Ydlstantly spaced) relative thereto.
Sucmyftbebmywngpnmmln)muwazﬂwe-m&nbér, of effeztivamedividual gear positions

whicri_,#rlfe,oacettﬁqla cgj ﬁg ni <pn @ggléérg&@_ggi;msopm@q lis 3 Vernier spring
arra 'merF_f<S) 4-acetyl - 3, 5- di met hyl pi perazin-1yl,

2S, 51 ?) - 4-acet yl - 2, 5-di net hyl pi perazin-I-yl,
(2i ?5',65"17)-2, 6-di net hyl nor phol m 4- yl]phenyl,

In aqfdtﬁ%rd gﬁééﬁ i{}%%‘a&;: %%q%n&%eé%% ﬁons %I% eél% e'h'ula'IIWSpaced (e.g.

qu.cﬁstaﬁﬂy kpataPeaet tHé ?eérﬁébth grameeyteaxymaelbbbling elément capable
3-azidoazetidin-1- 3-am noazetidin-|-yl,
of wqtmlmg the(gqar)teeth to plural offset (e.g. non-equidistantly spaced) positions.

Suchh Wﬁa Bﬁ@é’ﬂ ]aZHQn@ t" Qishd! )Jlmbéleis ¢ )nLﬁnPer of effective
hyaroxypropanoyl’ ] am no}pyrroli din-T-
|nd|VI635D gaa( @bSItIOhQMNBIthIW)prapSaIHIe cbfnbélng)def’m&d (A%R)example of this

ycol o no rrolidin i.s fluoro,
aspegh I'%V”@ ‘M‘Pb he% pg/r f%nggenaﬁntpesg\éb@g %Eﬁf'%ct ed from
hydr oxy, am no, azido, nethyl, N nethylcarbanoyl, N,
-di net hyl car banoyl , acetam do,
In asb{a¢t25ﬂ1e20lhtpﬁrm&qms 'rspmmmt@gim with eithey obtheylldadiives,or the indexer,
nesyl am no acet am do, mesyl oxy or
but f%—"b%%lsﬁﬁ?'@ﬁ?/frgﬁymﬁﬁﬁ {iNg GOMRORER- \herein the val ues
of R2 maybe the sanme or different; R3 is 5-fiuoro or
5-chloro; nis OCor 1; R4 is ethyl, isopropyl,
Suitablyoithe geariny sudam pprrmnsey @ gggwgiwemﬁaylsed K raing testerm gear

wheel RGBT oo Aot SD S G RE R cut | v 1y

acceptable salt or an in vivo hydrolysable ester
thereof. Therefore in a further aspect of the

Suitapty ihei o2t feetd mayp ey Faagad cmbsuii raichebrfpiinali@ ) enabling
vvherel n: Ring Ais a nitrogen
mové{ﬁéntqﬁﬁg%ﬁ%cﬁggﬁzﬂ &sat urated ri ng which optionally
contains an additional nitrogen, oxygen or sul phur
atom wherein if Ring A contains n addi ti onal
Suitapl\, (RRy@RAAD AN TRCR 2R 9?8@@?“&&9‘3 Ble igped &7t 139“1”9) engagement.
substituted by R7; wherein R3 is halo; R4 is C eal kyl
or carbocyclyl; wher ein RA may be optionally
In onsudspeict, hedidodrivarr conptigesoaespikednwheeR1As thbeapa'ﬁed Wwheel turns,

G T IV R N AT

the g@yo:beh@n’al smedt! yTRa it éﬁéétecﬁeﬁrbé%%éﬁ%hthmd)aecrﬁmw ®here it
is selected from- al kanoyl,

colleatseal kyl sul phonyl , C2-6al kenyl sul phonyl, carbocyclyl -
18- or heterocyclyl -R 19-; wherein R7 may be
i ndependently optionally substituted on carbon by a
In ar@tieerpaspdatc ties litir ovdR2€omprisesMaetiaimp isysteat.d The clamp system
heterocyclyl contains an -NH nojety that nitrogen nay .
Compé'éeégﬁtl RARIANE anged isprpgviigh F@QWOF@PAG o °6‘§r%ﬂ§l:3@‘|" @rips the lid
R16 is selected from nethoxy; R18 andR 19 are -C(O) -;
R20 is selected from hal o, cyano, hydroxy, - al koxy,
C2- 6al kynyl oxy, Ctal kanoyl oxy, N N- C . eal kyl *am no,
Cl- 6al kyl S(O a wherein a is, 2 or heterocyclyl; wherein
R20 may be optionally subst1? uted on car bon by one or
nore R26;
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R21 is Cl- alkyl; R26 is hydroxy; pis O qis G nis
O or 1; or a pharmaceutical”™ acceptable salt or an in

WO 2os/ohyrdr ol ysabl e ester thereof. Therefore i nPE/GB2005/000531
further aspect of the invention there is provided a
conmpound of formula (lI) (as depicted above) wherein
Ring Ais a nitrogen |inked 6 merrbered saturated ring

V\,hichotlonall contains an_ addition |tr en ato
sheet«ﬁbkh@m erengn R@@Wpaﬁyﬁgeraﬂﬁ H@d?fil"i‘) Hﬁ??‘%‘g@ﬁt Higlid sheet

is to éﬁﬁjge‘ég} %Eg%f@ss TRY 1iB%H ; gl éj |Yaﬁitl '?ﬁéﬁefc?%bed%ewg R/away from the

ect e kano
baseGheghl Resalamposysterans tiigh ﬁwvledrt;awubptsomslt positienei This results

in the SpEY Ao TS GanIPEBATR eeey, herelors ratesting Reflid sheet
from B)éﬂfgqﬁ)‘thep[)éélbd@ﬁ@m tife Bhk&agRYoxy and
Cl-6al kyl)2amno; pis G gqis O R3is halo; n
is 0or 1. R4 |s C - al kyI or carbocyclyl; wherein R4

In ar{éﬁerbe 2 i,ﬁ q?%@g éf‘ Qﬁ?%h%{ Rg&cﬁgé)ﬁﬁﬁrar%ns rollers

and fab&yaek bt theysée p@ﬂtdn%fahéy)ase@\teet Ett@rdth@rrn@arcbﬂferb%as been
one or nore R16; wherein R16 is_nethox and

accessast kyiqin bACckaopRaieabatR isbael.y Taeclisshiet may Becgoatad with
StICk¥ Qu%\éﬂcgwr {i¥§€é’% ﬁgesﬁ'ﬁé L{sgeéfeﬁ] s mEtRSRAY §alids %gace as the

er aspec i nventi on ere 1's provided

usedqmnmnm@ftbé Histemstrép Wil bé esllebbed it the ednwa}ea/mﬂ ein
Ring A is 4-nethyl sul phonyl pi perazin-1-yl,
4-vi nyl sul phonyl pi perazin-1-yl, 4-

In ar@_@ﬁryé,%é&rﬁ?é B¢ g(%lmprﬁlr(gﬁ%he@wsﬁne%cﬁiéérﬁéﬁtaééﬁlér -(8lg. blister

roxyacety pi perazin-1-yl,
strip)4n(a31i rtmtiwrmmndedcbyya)pmmEéamlfmrcb $bring. A|ternatlvely, the coil

comp(r§ ﬂ?f‘o%?“%‘?cﬂﬁ'g%??ﬁh sul)gp) ngqDLHPdeega‘éY an4el%§torq9enc band or

banddééﬁﬁﬁﬁ&lhw 8 WonherybleP @@l NThé- &énst@hﬂﬁr@é'?ﬂf@’@lé’ﬁomenc
olino, pis QO gis O R3is h nis 1;

bandr¢ ha@dmmnsm@ smanfpctibliesoaterial corﬁpagtsbggﬁlw ceil reduces in size.
cycl opropyl nmethyl; R5 is nethyl, ethyl, propyl or
met hoxynet hyl ; and R6 is hydr ogen; or a

Suntablyaeé‘@c;@eéleicédidjMoﬁ@l(ﬂﬁﬁrﬂbh@e aajuideforajuiding\th& 0id sheet and base
hydr ol ysabl e ester thereof., In another aspect of t

sheel ApagtSeparaerkatbr A dne SRgAINGIstalens HEha Iy SREFbIS gashed around
the gamﬁﬁ%,%nw Hpgmlgs or a pharmaceutically

e salt or an in vivo hydrol ysabl e ester
thereof I n anot her aspect of the invention, preferred

d th t f I 18,
Alter%{\rlgg};rt‘h%gafd&cgrglgngggglrg[fqg%ggﬁé%g%n%ﬁﬁe Ilg>< ) n%t ?ssfed over the
roller® BRAITREEN 4@l ¥ acceptabl e
Suitably, the internal mechanism additionally comprises a first chamber in which at
least one strip is initially housed and from which it is dispensed and a second
chamber to receive the used portion of the base sheet after it has been indexed

around the index wheel and separated from the lid sheet.

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

16



10

15

20

25

30

salt or an in vivo hydrol ysabl e ester thereof.
Preferred aspects of the invention are those which
wo edoabe97ed t he conpound of forrmula (1) or a  PCT/GB2005/000531

pharmaceutically acceptable salt thereof. Another
aspect of the present invention provides a process for
preparing a conmpound of fornmula (1) or a
pharmaceutically acceptable salt or an in vivo
hydr ol ysabl e ester thereof which process (wherein

Suitaggf isa \ﬁa@\'soMB%al?i%et ﬁﬁﬁ?ﬁe QiR YUaRffidP SR 'se8Ond BRambers.

fined In formila ?I conprises of: Process a)

reaction of a pyrimdine of formula (TI): (lI1) wherein

L is a digsplaceable. P, W an aniline of fornoul.a .
In ong )as.pfcgrt%%r @gs‘:? B)"%@@cm%‘t‘%ﬂ%o RIVEY £ il s slidably
mourtadle: (1V) with a conpound of formula (V): (V) wherein
Tis Oor S; Rx may be the sanme or different and is
sel ected from Cl-6al kyl; or Process c) reacting a
: i1 dj f £ : r2iyQ: X | :
suitajf sk dhisfn B finer, oMleeS 7 ftind Srpber o receive the
used(pdrtion of hé lidwhelt andss fal)rtH ohambepawicts hofisdéthaulnalex ratchet.
I); reacting a pyrimdine of formul g_cg]VIII) wi t.h g
The GRAMSET R mePRMENFatth¥idea slits WRIG Epfdpcgprrds upwardly
. ; t i q rVWetel ) COnverting a
WIth"gc%?ergﬂtrr}‘g[%fe m%&mldg t?:?) ﬁf}at?@h?r%t her conmpound of
the formula (1); ii) renoving any protecting groups;

suitapl, g BiRER <R FBaueTo RO ioply oG BFPas datahicotipeel to crush

the riediEaRbAL YBLKAS diRr the &diEAMeRk ABBHRencrehfdve@eRonOthem. The
sul phonyl oxy group, for exanple a chloro, brono,

crushirg vemeal uthprefard oequass thel spaee whigh ghenyseask pogiasupf the base
h t a di spl aceabl e group, suitable values for X are for
shee %&erﬁlu@; a brono or iodo group. Preferably X is brono.

Y is a displaceable group, suitable values for Y are

for exanple, a hal ogeno or sul phonyl oxy group, for | o
Typicalsnfhes irdemad fechasisn Jer eeressing sait eplosgmtained within
: . fer : LSAl il cC reaction
said %ﬁjﬁrﬁ%ﬁs&{ @E?J '¥ﬁ§u§%%\l\/'@ﬁ?1eg§%g%%éé'ar e as foll ows.
Process a) Pyrimdines of formula (I1) and anilines of
formula (1) may be reacted together; i) in the )

Thusgigs @pethest embad e et%§8-’r \/§n8rqu§fede>?arfﬁ?a'cﬁ”]9é‘lt ofigpenser for
i dRGh ! ; AHOES sBAPEN R fiPWithin said bod
d'Sp%ﬁ%g]% or aﬁﬂgﬁdgﬁn%@%&hflgrgg ar bon_ such gkg@tolluerllemo?al oy
and mmyibid relgtive|to diaia, baslyt iamdarégeivable Hry paids balder.osaid cassette

Sujtggle acid for exanple an inorganic acid such as
contg{Bige JeR IMFrIICAMENHCYFCE Ul phuric acid, or an organic
acid such as acetic acid or formc acid (or a suitable
~Lewis acid) and at a tenperature in the range of 0C to
Suitablyf, | the pedicemanity dispenssr @r casyeligdigsest dhwrrafar comprises a

uchwal d conditions (for exanple see J. Am Chem Soc,
mOUtEE%?,Ce?zls; J)

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

exit channel for tablet release.
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Am Chem Soc, 119, 8451; J. Og. Chem, 62, 1568 and

6066) for exanple in the presence of pall adi um
wa@e@satre7in a suitable solvent for exanpl e anper/oBatos000531

sol vent such as toluene, benzene or xylene, with a

sui tabl e base for exanple an inorganic base such as

caesi um car bonate or an organi c base such as

pot assi um ~-but oxi de, in the presence of a suitable

i gand such as 2,2'-bis(di phenyl phosphi no) -

: N al e i ran f
Suitably’ (08 B S ore T Sho@nbRERH R AP A Y5HEr 876, when the
cassethd i in theyndredispepsing goaitioor ThisgavaidStieeneed forSt heparate cover

1Anilings of formula _(1I1) are comereially avail abl ,
and Beipetandie TBPUPREFearem dennaiesngT 1qitcrad (RETagants during
sk”abgey are prepared by standard processes known in the

art. Process b) Conpounds of fornmula (TV)and conpounds
of formula (V) are reacted together in a suitable

sureBBl R, G LB R Y RHOENSAR oS ) Sheonic cata

manddeméstnggsteim. 15thel éGtronlte dakaeiaryensernr sfsterabhys input/output
conducted in the presence of a suitable base such as,
capabiity @panEPEIPISEa; aniMePRY dior SleFRaAn Geffidki emisroprocessor for
i b atLe 0 . . .
porfoliRE DokPat e AR HRH, Al 5 Uariellte, o, War LG  siona
relatihgtontheadata\dr thedutdtahe af ancpenatiar ah the detai | abl e
conmpounds, or they are known in the literature, or
they are prepared by standard processes known in the
, _ . . ive to or
SuitaBly. e et RG] s Lo s aridechittbaedtithsive to o
activatedriniathe Bicéwéladusssndihuse i éxaonplestbesystese anay. beyswitched on
ﬂQhen1 Soc,, 118,. 7215: J. Am Chem Soc, 119, 8451; J.
or offdp JespeNsR to' 3 ¥oice £OFIMAN-6066) for exanpl e in the
presence of palladiumacetate, in a suitable solvent

for exanple an aromatic solvent such as tol uene,
The helagpricodaty| aranageiment a sysieMmbmaybe Néegrakaviih e thgy body.

rorb A BERSGFHCADh AR SRR, o, BRLCHRATple ur

whiclisStéviepdiblg dsisosiatieswith thees body.
2, 2" -bi s(di phenyl phosphino)-1,I1"'-binaphthyl and at a
tenperature in the range of 25 to 80Q0C. Conpounds of

o f . L NaQ .
suitabf}, T inedAmERY dRpoRSEr QRaRonGBET ks o ola jnput system for
user firputwf aatyto )therebeatomice dataatrianageaidnd isly steco mpefedably othe data
) they are known in the literature e r repare
inputisy Y RPar B gt duSE St e et () e Bt ERtISd from a
keyp5d BIRdFeignitRinMiHtarfhdd, | §laphitdl ai8eh eintétfadeO{BUI 2 of Ibdmetrics

may be reacted together under standard Buchwal d
interfaoedi ti ons as described in Process a. The synthesis of

compounds of fornmula (VII1) is described in Schene 1.

Compounds of fornmula (1 X) are comercially avail abl e
Ener?ﬁmﬁé%ongénkhqw anarisfyosmieans e enabRy tieldévic@to operate for

ey ‘are prepared by standard processes known in the
longesr @N aAGIVESs SeErceophanarayvIsuchr as GoRatied: alEineray songenvation or
savi 0Wﬂ8ﬁﬁﬂ§’rﬁ&etQﬁMgﬁh%{kggﬁﬂﬁééF§hﬁ HéﬁﬁiaBPr£MUehﬁ the size
hey “are prepared by standar rocesses known 1 n the

requisgrhenistofithe Ipoaer appreec(ead uhttemp) ame tHus theofeightand portability of

valious ri.ng substituents in the conpounds of the
the MEAicAReN; ¢iSBFRS%n nmay be introduced by standard

aromati c substitution reactions or generated by

conventional functional group nodifications either

prior to or imediately follow ng the processes

menti oned above, and as suc? are included in the

process aspect of the inven $on. Such reactions and

nodi fications include, for exanple, introduction of a

substituent by neans of an aromatic substitution

reaction, reduction of substituents, alkylation of

e N T Y e
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procedures are well known in the chem cal art.
Particul ar exanples of aromatic substitution reactions
WO pnasone2t he i ntroduction of a nitro group usiPQI/GB2005/000531
concentrated nitric acid, the introduction of an acyl
group using, for exanple, an acyl halide and Lew s
acid (such as alumniumtrichloride) under Friede
Crafts conditions; the introduction of an al kyl group
usi ng an al kyl hal i de and Lewis acid uch as
A vagetynPhPoergyr séwn@rma@pdgrfaeavaﬂabl@mh' afeﬂ@ra"y involve reducing
Cii f
powel,Bfisbinplon. S bith LG (i 8 cidtic s, HEPArlift i the
powel eghu cindo off ot Eegularr or gredetermirgd anemvalsgr dopamythéomethod the

xanmpl e, | yti dro enat i on th a njckel )
systoga iy, SPleC Vel Lt e on el ohadie Elbaierc, dssiese sch as visual

| I
d.sm%péég.l@ig %ﬁ%ﬁgﬁv%ry% ;ikﬁﬁéﬂ tﬂ@ﬁ% giéwé@fs Ry fe/heﬁ tKé)L sm Rquired
to pedppnecparticdar Baquemcesofn@/ejﬂSt Fﬂaus eiﬁfﬂreohelenmmlcmwes may be

.. herein i e necessarny/desirable to tect
switcl St oy off Al yinG R s 700, Inevaning BeRbd FbbieP flael of the
systeR. OWEH‘et bORel SeHEERGAG Sy sRim ‘ﬂﬁ‘@ aRD RsPBAdSBI 4 3ehSor, such as a

met hods for protection are known to those skilled in
motigrher breath seissnwhishds agtated nipeeidipsiavise- be used in
accordance mﬁth standard practice (for illustration

Low %?/‘ﬁ?'h% nglcrqp Prgt e t | ﬁfssssg@%) é@'é%egv%ﬁ' ‘fher Flectronics where

possbﬁaaﬁnﬁ@iftaﬁhlgﬂcdd% (ﬂa"v%eoi% réé@iﬁe@ﬁor@béﬂmumﬁ@mmnothls should be
roxy it may be desirable to protect the group

put l@fén@ lowv ppwer @é@mdmhgnqﬁhmprcmtphﬁer @ﬁmne@mqta@nélred Similar

cons@gfét@%& ”%?p@'ﬁﬂ L{Rgc%le@tfbr?g]‘[? n%u@él%yl @Be'?&cﬁ‘l;%i”?owsvoltage is

group, for exanp
desirgblelincigbwasdigspiation geneﬂillwmmaséﬁmmh voitage., for
exanpl e a net hoxycarbonyl, ethoxycarbonyl or
7- but oxycar bonyl group, an aryl met hoxycarbonyl group
For fow Rewarpdiitat renplisriiens berpplemantany’ setal yidspsemiggonductor
e rote
(CMGSEIBVEe8 e Yanoralif fERFRLCEN WipSE Mol Rl Speciply Blected by

screetlivy €sr lofv quiesesnt agrr@nteupClo'Ehl@eeﬁerofepmﬁpksorsanncaower logic

such as an al kanoy| or al kox carbon roup

cwcmgmsiacquwbegqqq%eﬁﬁgy the mipmaNBJdeadire@ {&f, %ut@gonal throughput as
I

T e

at mhyﬂaloxaldes cdinsesteratt wublrphablea«z;ydzragommcmush paaver dissipation in

chargiRg ytati cappitarters Bullid shRehRERS rapoRhngl Rt saldre o the
voIta@é" PRVRéR %s@ibtéspb@;smy Poideqr shbiilbl Yer apsRixiria® dhe same

an aryl nethoxycarbonyl group such as a
througbmztytrqutfatmbdaywrege@mpurrayt Bewmgnifviedgh fibpule peatpetign circuits.

ool EIUEDg arvaps st pover

consliPpti6x APlisinisgPm thel mbst udual giaeatpilt elate A $(9|wtl@@b @ransitions
alternative protecting group for a primary am no

are upgdesirahle begayse they 6AD H'gﬁl@i,'n bql@h\ﬁplwlﬁrgﬁ q{zg@ﬁ Aecurrents ICf)lowmg
Resmﬁi&'ﬁ%ﬁﬁgl%ﬁ&ggﬁ)gﬁga%vﬁghpme@éh# 2'?%£}gdlwﬁeél ié\ﬁ@@é fh order to
mininsisé icalreat jprtbeenenhgf failotgp for a hydroxy group is, for

exanpl e, an acyl group, for exanple an al kanoyl group

such as acetyl, an aroyl group, for exanple benzoyl,

or an aryl nethyl group, for exanple benzyl. The

deprotection conditions for the above protecting

groups will necessarily vary with the choice of

protecting group. Thus, forsixanple an acyl group

such as an al kanoyl or an group may be renoved,

for exanple, by hydrolysis MAth a suitable base such

as an al kali netal hydroxide, for exanple lithiumor

sodlun1hydrOX|de Alternatlvely an arylnethyl group
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The protecting groups may be renoved at any conveni ent

stage in the synthesis using conventional techniques
wowdos/okatomwn i n the chemical art. As stated hermimbstmse00531

t he conmpounds defined in the present invention

possesses anti-cell-proliferation activity such as

anti - cancer activity which is believed to arise from

t heCDK i nhi bit or | Vi t ound. These
In sorpe JraEal e%opﬁl@ qﬁés ' ghatf %wltékgﬁzgp%en f 75 ﬂfé states are
prefer@t')og?c?qH()@e $R4t %Héwbﬁhé’IWgugep%sﬁﬂeJrEecd‘n@ﬂdl PeBPse less power is

revi ati ons have been
dlssmat[eﬁ ﬂHyUmegsstqnc]epopatatasnend\remcwtramwus;tfatﬁa c Vilberd linear

compTiahss Pee UPRH U R0t KT [Spmors] RE Agtes with low

quiesdenf 26 /eASSEHouUld b@esél\@étédf O RBneUSiFdGt SSHluratiots! |PI% preferable
Proximty Assay (SPA - obtained from Arersham fo

to usm@@@tnnr@eurﬁa@m\@opammeafs (ige- 39dwgtt0mj@rm6spafeacﬂor8) to reduce
T ubstrate (GST-Reti nobl astonma
powerp "%ﬁ‘g@ﬁ&r&$$§k€ft§n@a \tj\s/el | was placed the conpound

to be tested (diluted in DVSO and water to correct
concentrations in control wells eithe

Suitablys 4b6\aYElEHR 't%‘qﬂﬁ IORRI5ES R YISUS! d@plm@tefgr display of data
S 0L 4L,0

rom 88Z6bEHEnECAAEOhagBRREI WAty @ £ ok R Gk oy for

exampiex cmnpy$e ahu $creed sumhzam‘amlrﬁﬁ)bnth(bl donéérer Mare priderdbly the

. to ach t hen 2 | ATP/ ATP33 xture
visual iyl Repssosip SiniBe bidy of SMBHSAmEN G aasHser
[ g-33- P]-Adenosine Tri phosphat e in incubation

~ buffer), and the resulti&g m xture shaken gently, then
Suutaulmdnbm@ﬂcanenbdtspeewea ltierallygonerisesnadetalinkdoe hnking to a

ot 25 it B2 oo 9238 R0 S LA stre e

the eléStpddiveidta crﬁaﬁ@%/b mEhUBRBMONT hEr aasktiraSay RasdidoniHse data
(obtained fro | ecul ar Probes), 6l nM EDTA and

managrmeMERER aralysis angriata somNaNiogtenseapaliityzi de. The
pl ates were sealed with Topseal -S plate sealers, |eft
for two hours then spun at 2500rpm 1124xg., for 5

The datastiire snayl heelpf(ﬂhepamtsmf @ padable eaicéoeopunhahdheld@evice) or it
seconds@&esr wel | e incubation buffer used to, djlute

may hengized; Sﬁ‘ﬁﬂegu@s # Aommedated wihinetes eailfHispRaMe.  The

datas B R P PESS: Lo ek PSTRee oA O SRR, & placement

casseftésalThe afatast@fabrmyafudhen cotiipsisesa aysten yorpeeftlhng‘ meuicament

retinobl as rotein cience 1 7 13; 35
from 3 JoBANON 36 MERNEAME R P, Sales AV | gl gatastore may
furtherYébfﬂ?née] an cRsaicall r?écharlglﬂfg 5ys\fe}n M$eé’f$é?§bngfé’f$yeélefcﬁw%| energy
ag. PCR of retinobl astoma gene encoding am no
store ercthgsmedigagmat dispeaisae daricianiea badBnacoaEipng system.
ATCC pLRbRNL) was perforned, and the sequencecl oned
into pGeEx 2T fusion vector (Srrith D. B. and Johnson,

The détdlinkGeag of, exdinflé98RableWirikidy aath ai ﬂ@d(lﬁ?tSﬁthon a personal
pronoter faor inducible expression, internal |ac

Comptﬁ@heafrt?ﬁWG%CPﬁ‘Pé'Fﬁi Bystem Oﬁcﬁ:,tset'g?ﬂj bﬁxc@dlaﬁ‘@{ ﬁ'é'&ﬂ&% method
r | e a i q) oy Ph c
mclud@?ot egﬁ?[}%% \;\ﬁg%s’ gge f{fggfag ﬁg bF Q?\ o@ghg?dbé‘ltable wireless
commidfizab@®s linkhi s sequence was agai n cI oned into pGex 2T.
The retinobl astoma 792- 928 sequence so obtai ned was
expressed in E Coli (BL21 (DE3) pLysS cells) using
standard i nduci bl e expression techni ques, and purified
as follows. E.coli paste was resuspended in 10m /g of
NETN buffer (50rMIris pH 7 5 lZOTM NaCl , | mM EDTA,
0.5%/v NP-40, |nM PNVSF, % | eupeptin, lug/m
aprotinin and lug/ m pepst@tin) and sonicated for 2 x
45 seconds per 100m honogenate. After
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centrifugation, the supernatant was | oaded onto a 10mn

gl ut at hi one Sepharose col um (Pharnaci a Bi ot ech,
whieoos®797K) , and washed wi th NETN buffer. AfterCaBR008H00531

with kinase buffer (50mMVHEPES pH 7.5, 10rMwd 2, | M

DTT, ImM PVSF, lug/m |eupeptin, lug/m aprotinin and

lug/ m pepstatl n) the protein was eluted wth

educ t t hi one i kl nase buffer. Fract
Suitgkgi B Rg CalTRBLRSPS6n Y0 ey eoTelisas and Gy giiidetector for
g | b I 0 t
dete ﬁ‘q y@ggggtlgfl\ %fo gﬁi %@%@2 Igt%c?g?gﬁhgvgséréﬂ sBosstEhti¥RHetector
trans{rﬁm 9a’f(daybla|d1ataetogtélle)elel@i'mgc samsmmagsneny sy:ﬁengel s
(Novex, San Diego, USA). CDK2 and Cvclin E The open
readi ng franmes of CDK2 and Cyclin E were isol ated by

The rrﬂ\é@fc%ﬂwérftaﬂi%péhﬁraﬁﬁaf@adlt&jm?/F@émpﬁ%|aaékﬂety mechanism to
activated T cell nRNAas a te ate and cloned into

prevepkunintansiedanitiolssagiatiens ot th@\MB@msl(l@ meghasisnpr dine patient is
therétiy/bwtgg% A2 n%ﬂb% rMﬁ mg‘tlto?égﬁoggg of |c?g1%nt in a

wer e expre usi n st an

sﬁua‘t’bh%h@@ctﬂewtdké aonumb@cbf tshotte:@Jprd toedthen Moee iprefecably, the
SF21 cel| system éeggt?o t a Frugi perda cel |s derived

safety, IRCHARISM MPOoss ﬁ)§| e SUGGRSSIve actuations of the
BT e ) e A P

production of QIcIin E/CDK2 in SF21 cells (in Td OO+

Suit i @Bsg%ggaaéﬁer\% af?gghgér@éﬁ&lﬂR%Yy&c%ﬂ@glsegrgg&glcgtgisg detector for
dete8i riq’\"ﬁelbﬁsél dfohbeicaktint | ﬁ/hékélﬁ W treleds8 Aetedtop transm|ts release
were used to inoculate 10 x 500 m rol

datatiottlnek election®. data marEgereentssystemThe rol | er bot tI es
were incubated on a roller rig at 280C After 3 days
(72 hrs.) the cells were counted, and the average from

Suitablpotid esedicament @lé&nteﬁﬁadﬁlti&ﬁﬂycﬁm&sﬁs a( 8R&ke detector for
viable). The cultures were then infected wth the dual

detegtingshaking £ e naedl@am@atwomalu@r (F19e Rii9rui@sacteation of the

oo IR RS 5d 4 Kol s b g o

electieryic d(a@nimg)anmssysteﬁectl on the 5 Litres of culture
was harvested. The total cell count at harvest was
1.58 x 10E6 cells/m.(99% viable). The cells were spun
itdB, tio) de?’l% f9rNPele é@qaébtbpr&egﬁa@ﬂ'efé&& éoMprises a
Su'@iﬁhéégg%. ¢ The sﬁpernat ant’ was di scar ded pr
sensBarfor adetectirpgjranm Slaltahiﬂ pﬁramﬂter audh@slmqvﬁnsml Any suitable

S Were resus ded, in | uf fer
sensgry afa &HigEES. MR HAINGriRe Yts ot CPUEr b ASEhar e L5 PRk detector
may%@ﬂbé‘@ rgdramriadatstePply MM NaE, of'tﬁMrﬁé@Eamng/sm:h as pressure,
eupeptl n and lug/m aprotinin) and honbgeni sed f
temperatures sound, 10mpisbyenc sanryesivdde Aoneentration and oxygen
nC%ﬁﬁ’é@&ﬁ ugation, the supernatant was |oaded onto a
co HQ M 1. 4/ 100 ani on exchange col um (PE
Bi osystens, Hertford, UK). Cdk2 and Cyclin E

wer e, coel uted at the begi nni n of a 0-1M Nad gradi ent
Su'ta(bf%nthﬁh m%pgmsm fdé$p€Pﬁﬁ$usa Ra{lye CORIPISLE of sgr eglfe trigger for
rigagng e TR pERoH et &ﬁtﬁ%ﬁ (préath GIGgEE PEIR/atEAETA response
to adriggérosdigeal {rBamtle @ledrcmlmﬁatﬁ]mmeMI systemi aPrefgyably, the

electignis 2l Haneperin sySts fiduidhd Prearuvd BldritiBbrdboksyp table

No. X62071) rmy be used together with Cyclin A or
Cyclin E (see EMBL Accession No. Mr3812), and further
details for such assays are contained in PCT

I nternational Publication " W09/ 21845, the rel evant
Bi ochem cal & Biol ogical Evaluation sections of which
are hereby incorporated by reference.
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Al t hough the pharnacol ogi cal properties of the

conpounds of the fornmula (I) vary with structural
w@b@sgey721 n general activity possessed by conpecmds2@5/000531

the formula (1) may be denonstrated at I1C O

concentrations or doses in the range 250mM to | nM

When tested in the above in-vitro assay t he CDK2

i nhibito tivity, of EX measur ed | C50
for derAng HERMnG Risalh oI, haE Ut Tl TenBoaBhBGIRGSF of Sxample, a
real- ﬁrﬁ@ a?fa%%%bf fHéVSéﬂén@'bré@tM Wﬁ/é@ﬁﬁWb@hé&@@ﬁéftﬁe trigger point

techni ques, for exanple by nmeasuring inhibition of

derived|by rgfesante tnthahesalysedgvavgf@noxi city. | nhibition of

cell growth may be neasured by staining cells with

Sul forhodam ne B (SRB), a fluorescent dye that stains
Smtalbl)mtﬁé Rfedithid Hafaeﬁfarn@ggm s§steds irioidesoa prédiativlalgorithm or

protein (i.e. s) in a well (see Boyd, MR(1989)

look- spé@lalg for calﬁ@lam tfpﬁ eplimHM-amoyRt ok MAgisament 4o dispense.

di scovery screen. Prin. Prac Oncol 10:1-12). Thus, the

follow ng details are provided of neasuring inhibition
Smta@fy, akré Imgmony lon- th@eéllestrmcedalbahadagemappswiehntrmludes a dose

mediumin a volune of 100M .in 96 wel
mempgs 1oL EIsEEBotes T At FRen e 5 Facev-The dose femory in

6t Geridd. owed to

calc@.@wb%\@%rﬁﬁrﬁ&%g nﬂ—&ﬁc%ﬁ%hr O\C/:agﬁpounds wer e added

at various concentrations in a maxi num concent ration

A caontral Ia e was assa

sutaBly, ipednpaiatisnt Siherre agLRRgY cBRRS e $Rjdetyalot etecting
the a’%‘ﬁo@?tcbf ﬁ'@?ﬁc@ﬂgéntft@rd?,?éﬁ@ #ays saft dispensin mfechbmem In one

days TCA was added to lates to a fina
aspecbthe seleatdr ds nwmuaﬂy/@perak)le m aﬂ@tﬁiev\ésﬁettthm selectBaisceperable

at 40C.fa
in refpaers o, s o G JARTHRL B g AT et panagement
systefye (0.4% SRB in 1% acet| c aci d) was added for 30
m nutes at 37C. Excess SRB was renoved and the pl ates
washed in 1% acetic acid. The SRB bound to protein was
I
suitahfy, % I ficerngnt HEPBACS, ElfprisgllH 538K EN0h e body or housing
there@ﬂOan firstarehstbiper fordearisnaittingnard réceivibg data aadsn ragsé(:l%lon with
i nhi bition of growh determ ned from.g. sem
the TRPQIEaBENT ABINES: 3 SOREBRHPRSEBNCD T b Risks A s5Chiving data,
rat e t the
W & B I AN sty TR e iR taeiver to
secopd dtandceivet.nEhetdata isopreférablyxipetigital forngand suitebleafongransfer by
or. toxi . T ical IC50 val ues for conpounds of the
e‘ethq‘ﬂ}%ﬂfPBﬁ Eﬂ%‘%?ia'{est ed in the SRB assay are in the
range InMto InM According to a further aspect of the
invention there is provided a pharnmaceuti cal

One ca@tvpotageu oh erriasimentispet Hus t}ap%ys’ ithe iRy derstoeg manyotypes of
orliioh BrURAEA) 5egs B M2 UPEFRH, SaldhRC 6P Bharkgrsaors. The

mforr'fn@tl@lh nl@seffOI‘tﬁennﬁbreSStmedt irona V\idnlm avhich is readily and accurately
har maceuti cal | y-acceptabl e dil uent or . c

|
tfansé%’ﬁﬁl%l ti'6§ Mfprmation %P‘*f'@rfﬁrsﬁ?(?%fee f%?“‘{?r a[F‘anUgCtU””g and
dlstrlpgf%ﬁ"c% n[5?1%*\8 JinfoPhaBsA Wttt $o ahé 3RERbrP At GARBUS Soints in the
or arentera I Nnj ection eInC [ udi ng I nt rravenous,
mamsfabt:mmgneoumstnbutmranm:cesar theraby aprasidingra afetailed and readily

i nf yusi on .a sterile.solutio u S

accesRblespgrivef Bistnyihp Uidpriess oo RRELEL ARy, miagmagen may.
creamor for rectal admnistration as a suppository.
In general the above conpositions may be prepared in a
conventi onal manner using conventional excipients. The
conmpound of formula (1) mﬁl& normal |y be adm ni stered
to a warm bl ooded ani mal at % unit dose within the
range 5-5000 ng per square neter body area of the
animal, i.e. approximtely 0.1-100 ng/kg, and this
nornally prOV|des a therapeutlcally effectlve dose A

o o, o s
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of administration, and the severity of the illness

being treated. Accordingly the optinum dosage may be
waledosponi7zed by the practitioner who i s treati NBCEGPB2005/000531

particul ar patient. According to a further aspect of

the present invention there is provided a conpound of

the formula (1), or a pharnmaceutically acceptable salt

or in vivo hydrol {éable ester thereof, as defj nfd .
for exanplapdeoreferigd trdni thea aYgPh& 3fPiodust feRell.of Nengompliance
infon%%ﬂ@ﬁ‘ cB[xld?%J"@l n?&g}’in*&)ﬁ t8R%d thhe RENAPS OHRE ihfdfnation could
the conpounds defined I n the present invention, or a
also pheludaca wniquee Isgriak ceptben| stossd in @ncrypted form or in a password

G oo S B oL G B g L8 e
may %%%BEH Yhe 8elRtibS AR brevahtic® of cBlhfePRiting"Dithe information could

inhibitory properties. Accordingly the conpounds of
also timzluge dmsiet praduchinformation suple @sether batise |f ethgl medicament and

.treat nent. of dise s _or I.C opndi £ 0 di :
cosil] TRt iSRG SebaBEhcBlor 8 PR e bRLEE' mences
custdrgr, RadusEbltom irfeteatich Sddk asithdinteridedgirodatt destidation.

war m bl ooded ani mal in need of such treatnent. Thus

t he conpounds of the present invention provide a

; . . At _ .

in thgEAPAF e ing b, 28 motficanBht WIRR'D cplaifer bekbs exhausted
or théhm_ecmabbl_ifedﬁ th@ynetd&'camedt has pxpinh:t;e)rathat the f_irst transceiver does
not 1ERe0TIRR T bR SHOCCBRATS SAERNG TEBREBYRE 25t veliah B the dispenser
mayitfévﬁr‘gvieﬁféd B 8RR R uBES S PREVALON Afay BRGEHETprevented if the

anti-cancer properties as CDKs have beern inplicated in
medicament drasobebnnexposadctr extanie apvireukestal acamdiions for periods

ast, lun colon, rectal, stomach, prostate,

OUMB{‘Z%mn“g%‘ﬂg?eéﬁsgLﬁq’ﬂm&?ari an cancer. Thus it is

expected that a conpound of the invention will possess

anti-cancer activity against these cancers. It is in
Dataamdy tieotransipeed da anddror anynipanseeiver duidgpthesegitod of use of the

e YR AR ARS8y feponsor may

inclu88&h akecahit dsEmanagedeht systen hatingsuRbususénsass taBsociated
liver, kidney, prostate and pancreas. |In particular

. Yy :
thereyitth Astypdalddsoleicte &Y NgeFRISHRS ArdreRpaiy @t §oledipn system
ccscl A0 ALk BRI AL Rt adtHES o BAFrERHSE ook orotrer
dateftinestezoederlisitrgastenableki n. More particularly such

compounds of the invention, or a pharmaceutically
acceptable salt or in vivo hydrol ysabl e ester thereof,

Datagﬁ y P S fbriey ib_ﬁgﬁ Rinke the p\%’thii@\g‘%]ﬁs@;‘, thE QRS/idY. | d@*waltt%rnatively,

recurrent solid tunmours are associ ate
data GDHy, be ssperedalin v tatabaseumemay wihii the @iecteinghidata amanggement
dependent pon s for their growth and r ead .
systarf argopsitpdica VedniPaded & end iracsliet IF SR sgpena history of
the UBBEADF thPHEvE@NFay baiBAilt Y Intheanémbdky Bf diéfapsbebeN
cancer is referred to, in particular this refers to
| eukaem a, breast cancer, |ung cancer, colon cancer,
in orle ShfiodAGHCherch, AHiCtofPBE fle uBARE bF 1 SdREAment dispenser s
transf@mnedta trite' saamndatlmcei\,{eir.d mé?emm;acmedicdnhentm@s iatite cassette
cancer of the vulva. It is furiher expegted that :
are GORUSIEA! IrXaRENBRA By heinavent 1a5:a apwirehibsessedie. At the point of
activity against other cell-proliferation diseases in
a W de range of other disease states including
| eukaem as, fibroproliferative and differentiative
di sorders, psoriasis, rheunggoid arthritis, Kaposi's
sarconma, haemangi oma, acute<and chroni ¢ nephropat hi es,
at heroma, atherosclerosis, arterial restenosis,
aut oi nmune di seases, acute and chronic inflanmmation,
bone di seases and ocul ar di seases with retinal vesse

L - o N a o, o a1
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inhibitory (anti-cell-proliferation) effect in a
war m bl ooded ani mal such as man. Particularly, an

wo ndoshordrory effect is produced by preventing epcT/¢B2005/000531
into, or progression through, the S phase by
inhibition of CDK2 and CDK4, especially CDK2, andM
phase by inhibition of CDKI. According to a further
feature of the invention, there is pravr ded a co

exchafnge, ehie ilhitypically, OgRUrAtFhe rRRarEGCY cdfta MRy e ira nBFf@"ed from
the e?]tﬁaﬁst% daR st ?o W(% rORIY SAP\ReOdres, tA‘tﬁfrﬁtg‘all aﬁsQ&% IH&8ry data
erein ore e manufacture of a ne
may beeeaad frbrretrter Mtl rapwdt trarisfermed éo a Hestthcaret dmtaunanagmment system
| eukaem as fibr i fer ve and diff rentra
for exXAraBR dRrETSI ATEANerK sorBhter SrortT pfiderd Fi CaB) of & peatthcare
data ﬁ%rngggp haemangi oma, acute and chroni c nephropathi es,
at he at heroscl erosis, arterial restenosis,
aut oi mrune di seases, acute and chronic inflanmation,

St 3858 o33 PPl B S5 B bl ol P83 eent o

transAAAE Gt rebeiviigldath had &ohhét:tf’m% tHetataiaememariie The memory will
i nvention, there is provided e use of a conpound of

typicallyecqrapriag an integrased &Irshar:ﬁ@c efitherdranscaives manbe cepfigured to
Y r
have‘?:ir nrerr]né’rg s?rd&éﬂ%ﬁk%ﬁﬁ‘qurlgwgfsfgfg arég%nf&gntﬁg)g 1@2%5@9} to be stored
thereuae The triamdryeairtumrre czn beacangedsuchdhagpars af the tﬁmmory are
feature of the |nv ion, fghere | rovr ed the use

read-gntyo Lg“prg)gra(rp{ge qr) magptag l’_rﬂea &lep? §£reyread/wrrte
dr

s S S g 6 00800 05

manufaciuoaimerdan f@pensing) riot drefromodoy ttramsceifvea c@bkbe arranged to be

oL BE, SR s Ll i F GRS Mosamens
drspe‘ﬁ%bhoﬁwefré’é hRGHEINY the Cfddd q&ﬁ'dﬁ*ebﬂhﬂr@d@cﬁrhandlrng In further

(anti-cell -proI iferation) effect in a warm bl ooded
aspeelsi the reasiec isaasberarranged ﬁeeﬂnumarmmrslyt Faask aewritevn g1e memory

onprises .adm ni st er | i nj n effective
of mifiE kP SreRE M B P 4 edod et FRbal ) above.

Particularly, an inhibitory effect is produced by

reventing entry into, or rogressron t hr ough, the

A sui a@wrrwr@ﬁ SU6R ax a reloeiHark ergreyisiprey se@&zce" fuel
coll F JER ?u?éemi'“”?%.pi%@%%%P“gfqur%éC’f?ﬁé@%r%r@rre?c’emponent

hereinhs Trbrreqmwb?dsmrrwh’rayobé arrapged tebagechargebbleyarireloadable.
inhibitory (anti-cell-proliferation) effect in a
war m bl ooded ani mal, such as man, in need of such
Suitabfx,eac%e@ N, Wahgﬁarmeprn' ﬁﬁé é’érﬁér?fbéi\ﬂebﬁ il ﬁrs%naﬁ@'second
an eftrective anmount of conpound of formula (I) or a
transpebiaerrrwaoui ted hyeddoepﬂrabl physital cmntact thievebetween. Preferably,
ereof, a re n_before
data BAFTRRR JireEsShaatEpes S Trs oot Secopf santen e
preventing entry into, or progression through, the S
hase by inhibition of CDK2 and CDK4, especially CDK2,
Suitagwd hepfiss trapgceiven isian aetiver trwqerver@f@bt,h@. sagong tganscelver is a
[ f f il
pass P HrePaRk: LT Fuf DI SRP R el ARRAERIE B o tor
passivei®used tnthdaaukaieectyspowénedr opr ol | fer ative and
differentiative disorders, psoriasis, rheumatoid
arthritis, Kaposi's sarcons, haerrangl oma, acute and
chronic nephr opat hi es, atherona, atherosclerosis,
arterial restenosis, autoi mune di seases, acute and
chronic inflammtion, bone di seases and ocul ar
di seases with retinal vesse| proliferation, in a
war m bl ooded ani mal , such man, in need of such
treatment which conprises adnmnistering to said ani mal
an effective anount of a conpound of formula (1) or a
phar rraceutl cally accept abI e sal t or | n VI vo.

o o o o o [T
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Particularly there is provided a nethod of producing a
CDK inhibitory effect in a warm bl ooded ani mal, such
w@sgoosmm72i n need of such treatnment which conprPGEEB2005/000531
adm nistering to said aninmal an effective anount of a
conmpound of formula (1) or a pharmaceutically
acceptable salt or in vivo hydrol ysabl e ester thereof
_as defined herein before.l.n a further aspect .of the
Suitabfy, dRe iS§ROPG diaasEeivar ewaaae%adﬂé?'n%f@@t 1qraprising an antenna for
transfrﬁ?iﬂ@sért r‘e‘&@'h eheRMRNHSES irfte §IRAMEP UIELIR thipSorrddib awith said
, Jor a pharfhacedtical™ acceptable salt or in vivo
antermalranidy tebfiest deansceiviee coofprises ale¢adrrdfonsais labebfositag. In this

[ sqciation with. a . pharmaceutically-accepta .
casefip {3 05106 & 2 RO B FRIBGSNT Ehe (B cHde S ToR e dgnscever.
PrefeérdBlye tha e Rddrom Acthhéed & IbePinodiré@rcdritact) with fties ttag fordabel to

war m bl ooded ani mal such as nman. In a further aspect
enabisf thentagiafJabelitebetieade i s provi ded a pharmaceuti cal

conposi tion which conprises a conpound of the fornula

(I'), or a pharmaceutical ™ acceptable salt or in vivo
The taydimalytssabbed &s tembinativacdnd/asintejratetiwitrather taditioral product

in association with a pharnace Iically-ﬁgc%gtgble
labelling waethods ipglkdingr Viskal iRk Machine-readabireiixtopat sRees @nd dot
code§S°|id tunours and | eukaem as), fibroproliferative and

ifferentiative disorders, psoriasis, rheunatoid

arthritis, Kaposi's sarcoma, haenmangi oma, acute and

e P BT B S L B8 G003, wre ony
memglﬂégféacf a REUANTRIrhemonPaRR 6H GRaBiRatiGns tHreebar

eases wWth retinal 'vessel proliferation, in a
war m bl ooded ani mal such as man. In a further aspect

L, of the inventipn.there.i rovide '
suitaiyiBe: iesiaig creubimi 2e8' 8 ilnd. BREF ARG iRy area
Morel plefer@bly2 thé ¥neBwAY tiréglatnraablepinalicry Saba contdins Wi wiique serial
hydr ol ysabl e ester thereof, as defined herein before
number. associ ati on with a pharnaceutical | y-acceptabl e
diluent or carrier for use in the treatnent of cancer
in a warm bl ooded ani mal such as man. In a further
Suitaddpehe infegritedi circuitt ¢rip Hasea @resetpmemiathedirea containing a factory
phar maceutical co osition_mhiché%ggpris%s a conpqund_
presefs AfEChangrALie. LUNIAUs d3teHiEMacdite CiPselaREeybfiem is most
; ' i drol ysabl e ester thereof, as defined
prefeagdr)lgi'ﬁgggﬁlg\r{éed/ﬁ)ﬁhgssoci ation with a
phar maceuti cal | y-acceptabl e diluent or carrier for use
. I n the prodyction of a inhibitory effect in aqo .
Sutafile g EGEIeA ATRH <Ol Ras ot B ters dherePre SuitaRly. any
| da¥a ftedby i nhibition of essentia
men@f%ﬁgﬁgginit”@%?ﬁgﬁggtivities such as CDK2 initiation
may al so be useful in protecting normal cells of the

st WA b R PSR TR motnos o

checRingddentity o8rrbndétethien and ldaty trthesfen mzyr aed beedrhsloybd.ch
could limt the toxicity of cyclespecific

pharmaceuti cal agents which act in S-phase, & or
: " . g U ot h . .
n o} s, Y SRELFALAYN KB gl herhSy| A sB BB o -
read Oty efiemery arem Cantaiming asypéque serinheumbeenyvhich magifer example

e ol 1 TSR Bl B3kl 3o S TR bo

hydr ol ysabl e ester thereof for use as a cel
protective agent. Therefore in a further aspect of the
invention there is provided a conpound of forrmula (I)
as defined above or a pharnzseutical“ acceptabl e salt
or in vivo hydrol ysabl e est thereof for use in
preventing hair loss arising fromthe treatnent of
mal i gnant conditions with pharmaceutical agents.
Exanpl es of pharmaceuti cal agents for treating

o s " o, a o - o
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cytotoxic antibiotics such as doxorubicin,
daunorubi cin, mtoxantrone, actinonycin-D and

woredosiopoen; and ot hers such as etoposi de and tPEL/GBRI0S/000531
I n anot her aspect of the invention, the conpound of
formula (1), or a pharmaceutically acceptable salt or
in vivo hydrolysable ester thereof, may be

adm ni stered in association with a one or nore
madepbwad ol riceuinfeEmatigeias baent nyriten, dheretes @ne password

f
prote%?éq)ﬂ%rg arég nB}; azrtnéh,? g@m};na%gc gart Ioiﬁﬁgtﬁiﬁh k?J5éha may be of anti
counoerfmmgwdtnagl for rrul a (1) ny may adm ni stered by

non- system c neans, for exanpl e topical

adm ni stration. Therefore in an additional feature of
Suitdd\e thé‘Yé‘@?é ﬁr‘i‘a 6%?ﬁé|eah§tﬁl¥ exiridets AoMRtarIE ol the body or holder of

prevent air loss during treatnment for one or nore
the nmdlcgnantdlspemenaﬂm‘l thetdaspetie.maceuti cal agents, in a

war m bl ooded ani mal, such as man, which conprises

adm nistering to said aninmal an effective anount of a

In oreCaBsBtdthefl cdraiemy & flekible fbek hanheEs Wspeat, lthe carrler is a rigid
acceptable salt or in vivo hydrol ysable ester the

f
disc.| in arfuher eseertl theceariee iva rep@noklpsioen, In aefwahersaspect the
vi.d S [

carf b5 R BB B FUSTRIAREIONE RRSoOUR! Mgy container.
Othepbhapes olitarciat a@aIBbEnvlsragedwar m bl ooded ani mal, such

as man, which conprises admnistering to said ani mal

an effective anount of a conpound of fonnula (1), or a

. r .1 cal i .

Suite P el B LB UREPREDE R bo o cBsketlP or housing; Puitably,
the carrieregacases thentagi sMoes poeferatilyy the @frfiecforme arfwumetiofseal for

sai d pharmaceutical agent. According to a further
thetagnect of the invention there is provided a

pharmaceutical conposition for use in preventing hair

| oss arising fromthe treatnent of malignant
In oneoasfadt oife edrtiar pompriage aniiosulatioe matetial suchcasnar glgss material

or. a JepRRRiAlR i B Geefic ahymelis P fatire 4 idvitbpuiens:
AlteraativehitHe RBpicraemprisesla Rgeetmatatiapssoci ation with a
phar maceutical ly acceptabl e diluent or

carrier.According to a further aspect of the present
[ [e! her e 's Vi c : :
The cgﬁg@&n 8& ]ﬁ%er rrLr\ |? sﬂ&’?bl@ kfhar rrgggl&?ﬁfg HJI;'EI]'asomc, infrared,
radiofreqaphep| magaetic,ooptioal \anviolalsydlf@rinysa@hye saithble thearetd may be
and a pharmaceutical agent for treating nmalignant
usedégm;apnghtgetqp@lrgy v fibre eRtifseharniiels:| oss. Accordi ng
to a further aspect of the present invention there is
provided a kit conprising: a) a conpound of formula
In ofk) aspecta thiearserordit treasd:q,ivercmmm’tses salradiofreiqgoency oidentifier
hydr ol salee t her a first.unit dosage
compising o) SeeRRA T ratE LGRS R5eReiine RistfidusTiu Sipra and an
integfBEI Eir@NE dhitcdrinekifynwitl §&dS antidina, | &% theNfilst transceiver
second unit osa e form and c) contai ner means for
comprinesa feadgr eri wpid radiefremuennyddaatifinss ag éhis caae the radiofrequency

o d Qe f n t '
cendfE 0 S el AR o bl \TUET HGAD Bl n
advaft frekofieqaincy |d@|¢tiﬂ§rabbtmc!egy iothdtrthgiréader need not be in

. hydrol ysable ester thereof, in the manufacture of a

d'rechﬁ‘a'ﬂtéﬁﬁ\ﬁ,(ﬁ'i‘ W%Fa(’('%e%%ﬁ@‘?’&iﬁ'%ﬁagwar Pbﬁb&b%[ﬁ?fcﬁ
treatnment of malignant conditions wth pharnmaceutica
agents. According to a further aspect of the present
invention there is provided a conbination treatnent
for the prevention of hair éoss conprising the
admini stration of an effectf&e anmount of a conpound of
the formula (1), or a pharmaceutically acceptable salt
or in vivo hydrolysable ester thereof, optionally
together mnth a pharnaceutlcally acceptable dlluent or

o s .
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As stated above the size of the dose required for the
t herapeutic or prophylactic treatnent of a particul ar
w@edos/oprrot i feration di sease will necessarily becwaBe@d/000531
dependi ng on the host treated, the route of
adm ni stration and the severity of the illness being
treated. A unit dose in the range, for exanple, 1-100
ng/ kg, preferably 1-50 ng/ kg is envisaged. The CDK
inhibitory activity defined hereinbefore may be
The ?Qcﬂ’ibfr@g éﬁcf&?&?ﬁeh%ﬁa% My 'i(ﬁbvsﬁnn?’éﬂldf?eqdéhc%dﬁfehhf?@r Such
toac ound of the |nvent|on one or nore ot
udents‘wbstaaeusememnm#m knoweaasmlcsfre@mydoansmmdets eata@otrequency

identgap\ég E@gﬂéeved rguy Igr)'a ét %fép]tagﬁ ﬁg’é&ﬂ%@%&%ﬁg?nt%rg nr%clude those

sold 69fmmn&@%‘énﬂéorﬁd’lﬁztéfse@fttﬁérNethéﬂarﬁdtﬁuﬁd@t Wedtadediarid Hitag and
ohcol og is normal practice to use a conbination of

Icodeli thpae @@td bwr/ﬁ@tesm sysiamiekprrsation of theytinites: States of America
onaef 8 4500 ey Yo, Bl FLSR! S 4 el Flevumpnts o tpg Unies

Statdsef Ardbticg waber ihehtrddd orayk Tagitt ment def i ned
her ei nbef ore may be: surgery, radiotherapy or
chenot herapy. Such chenot herapy may cover three main
it SR | tdren LF 12988t capdble O &ansflittingY B Feceivi
S'L"tal(b%i tc??‘?} Ig{;endt?s ﬁﬁﬁ'%ﬁ@b?/ ¢ ééé s%rre orangﬁlflggent ecening
radiorfreqbenc;s epefgy havingsa fuefuieneyl d’ﬁefrazm rMi¥X kHe; to(2.6) GHz. Preferred

cytostatic ents such I,gest,r.o for e | e
operglioTPRusITER i PREES BB EpeE. Tddh b4 el 24 BT

i odoxyfene), progestogens (for exanple rregestrol

acetate), aromatase inhibitors (for exa

In orenaspactZtheesecoatirtransicejvey compsises aem@@égP ietrbel or tag comprising

an S PRSP R AR CREBOGRAREIE Tl RIS s an orated

circufCenipt éﬁnnédﬂﬁb‘ wiaRNéSd Sar@t@ﬁnanbﬁgomeshﬁst(tfréxﬁsc%t(\wrpd:@ﬂprlses a
goserelin acetate, luprolide), inhibitors of

readeefarosaid roAgnetic. [abe) @ dradubt tis case the magnelic label or tag is a
[ [ exanpl e
passlygT R GENAF and ik oA GBI BEr ol o
i nhi bitors of urokinase plasmi nogen activator receptor
functi on) and i nhi bi tors of grovvth factor funct

A syitable, pdnats aRel & staghepe P%rp'%%dﬁ?@”%‘l'catei‘?’@?"fs in mutual
A G S8 B s
to argintamrdga‘tngtmagmmmldr Aantagnetic éabel by tagsohthrs(tm@s}e described in

i ohi bjtors reon Ki nas itors
US. figtept NG 4880 B | Pickien aiahie aghdia [Hbel drqlethpmerises 2
magﬁ&@t&éﬂﬁétl\lénélérﬁéﬁte%lcrﬁﬁs Uréﬁ@albl@ H?déﬁﬁlcaﬂﬁﬁod)ﬂ)%, interrogating
such as antinetabolites (for exanple antifolates |ike

altermatingomagretie fiefd i ua)lthﬁ)ﬁfﬁ!i’rﬁf‘d?ﬁn@fsa Imagnalicr bigsr firld ahich results in
resoifd s g e TPAPAP N8R SRerfaHe S AL AHER Shdabiorminec

freqddriéﬁasdo)ﬁ\oma@hen@ |at§tﬂu5fqm&ty1pe ispdgsehibed rinaPOT Patent Application
dar ubi ci n, C, dactinonycin, mthra

No. \M%Qzlhm%eAn@mqr\,%gtapfeomagggﬂwetbeé 0§ ,gep%ppmpnsmg pl)ural discrete
magfEICAD LENeqh bih el IRGaSES)  BLgl R TR0 Rbplcator
No. W@96/phDaMhBuitkble irriagsrf@nmldbelsrartdr tegsuinebsle thiosetrepking use of

antimtofjc agenfs (for i nca alk I0|ds I|ke
ProgfamEiabls Megnafis Hesebrice P RED (Gads Ramel sl

t opoi sonerase inhibitors (for exanple

epi podophyl | ot oxi ns |Ii ke etoposi de and teni poside,

ansacrine, topotecan). According to this aspect of the

i nvention there is provided ? phar maceuti cal product

conprising a conpound of thg formula (1) as defined

her ei nbef ore and an additional anti-tunour substance

as defined hereinbefore for the conjoint treatnent of

cancer . In addltlon to their use |n therapeutlc
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i nvention described herein also apply. Exanples The
invention will now be illustrated by the foll ow ng non
wo ovs797g7 exanpl es in which, unless stated ot heeT:GB2005/000531
(i) tenperatures are given in degrees Cel sius (00);
operations were carried out at room or anbi ent
tenperature, that is, at a tenperature in the range of
18-25C, (ii) organic solutions were dried over
anhydr ous magnesi um sul phate; evaporation of sol vent
r
I A g O B0 o SRS PRy gHleionic memory chip
and b first drepscaiver eoofprisgsta réaiat; fof isaid mjbnostextromicaprgmory chip.

sh. chr onat og hy on silica gel; thin, layer

The C G RElasTRRihy METRRY P £ 407 ofobbsEn & | FISGEHS Erasable
Prog%rﬂfr%ble Read iOhiganemary (EESROM) séhipforr 2a8IM Wa%d\W@se memory

| owed bﬁwTLC and reaction tines are given for
chip.i I|n| this eage Hie Bricrpelecipnic MeMasy ¢hir issa agsivgt iranseeaivanyand the

t I etic resonance (NWR) spectra and/or
readgra(sgsé)rg%églt%rt %HS&%B%? (vi) yields are given for

illustration only and are not necessarily those which

can be obtained by, diljgent process devel opnent
Any Hiapseeixer Bﬁge'mepartrcg&éb/taopa o Hr@NRERINRS QFWNQ? mounted on or
enca%@f] Wifkfe angvédftt)abl@”ﬁ%d%éé’ﬁer NYRe et ﬁak%&rﬁ‘ﬁréé’é MeRfble sheet
ta valu or maj or diagnostic protons, given in
whichanaysinpembadiments bé maw)abie@faecmmngqanréed dexdithgieoinl ane
(TM5) as an internal standard, determ ned at 300 Mz
usi ng perdeuterio dinethyl sul phoxide (DVMSO-d ) as
In orﬁ;oéé’;%& fha! fﬁ§§tr§ﬁ§t§¥\)’érﬁ§ ihtegidt AitihelSGy\MIER thatlesingle unit is
recorded in unl ess Otherw se stated; (viii),
comprisad. chhe éwstticamscna/\ee naaie far Q@mleMﬁnﬂwd Bithimon soulded to
th réd synbol s are used; (ix) solvent ratios are given in
eb\9 Yumer vol une (vl/v) terns; and (x) mass spectra were
run with an el ectron energy of 70 electron volts in

the chem cal ionization node using a direct
In ar@tlws@mecé,rmeﬁrst«ﬁfan@ww t@améoparbﬁf Palbasshuihvhich is reversibly

c I
assogfafﬁgec\trvgﬂ tp%{ b?b B;Trh%:bée ectro rfé{/ e%@b (,ﬁtf&m}l  module receivable
by thelbodyr stichi acea sngpienaddwe. only ions which indicate the

parent mass are reported; and unl ess otherw se stated,

the nass ion quoted is (Mf)+ (xi) unless stated

e i a cal

Suit I T OB Mo Ao Bl PP bs 2 sy mupicator for
wireless comaalyriigation witbBrae natvayrhtdmsptﬁer systestta debl&Stl’dUEfﬁlgOf data

petwdAp i Sefeih chrbutsiest e ang Be HEHR LRI RBRpEme R system.
those used in the previous exanple; (xvi) the
foll ow ng abbrevi ati ons have been used: THF

Suitabés, ithe yata i cammuneale Npetwvaen e fnetwears eempoigrsystem and the

electﬁ%ﬁlt%% ﬁﬁﬁﬂ?&rﬂ?&sgﬁhgﬁ 6r?c?15ﬁﬁpéi§tf9ﬁ% etAWVLu.%Cb“r‘é aﬁ@thods of

encryrﬂldnS@nOmedl %Wmﬁshn@re EWI §hged Password protection may also be
9&7 azabenzotriazol -1-yl)-1,1-3, 3-tetramet hyl ur oni um
emplpysd:f Subably hﬁ%ﬂ@“nﬁ@?r qmﬁ%l? WB@ﬁﬂ'é@'F(FYaQVO‘P@'OEbNQnals
| - et hyl - 3- (3-di met hyl am nopr opyl ) car bodi -i m de
hydr ochl ori de

28
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et her diethyl ether; TFA trifluoroacetic acid; DCM

di chl or onet hane; and DMSO di net hyl sul phoxi de. xvii)
wob@se7er7 | sol ute SCX-2 colum is referred to, PehiGB2005/000531

means an "ion exchange" extraction cartridge for

adsorption of basic conpounds, i.e. a polypropyl ene

tube contai ning a benzenesul phoni c aci d based strong

cati on exchange sorbent, used accordi.ng to the

In oR@nesREA Ut CamBRigatqr oﬁ%mHB’c"&‘Fﬁ’f%%i ¥i# ofn gfﬁﬁ\é’@Maﬁ i network
com S Re e T o G S ool €, s e G PoIEReS, F Atuorkc server
(e.g.lsswkbtsenaar) seckt thahitrmay direétly cemmunicataivethnberneteark.
"ion exchange" extraction cartridge for adsorption of
aci di ¢ conpounds, i.e. a pol ypropyl ene tube contai ni ng
In a ﬁuﬁ’f@r%p‘éb{ aRe corAlifibaloy copitfigtichesawith the gakavdy whe second
used according to the manufacturers instructions
commpnigatieds f eevice nt é?r@é&rablyal thgospeand TeeMAWINiGAtioss device is a

clec T gt OH VB SR8 1, LOROEP oy o, rerra

the tomiirfcated Mmuhibstesewita the extond téammaalidatiodgeddvice using
renmoval of water, i a pol ypro \tl)l ene tube contai ni ng
g

spregd &psm@d@@%ﬁqusnex signatko {€&SRRE0 BReGHHE emgol is the

e (54 e G YBEIGR 4 18 G0 s g seconc

hoppithg hetweex plolalifrequensiesefesy.s 79 oditierené ferueaxieshOxThe protocol

may &dRergEmEioY bl s6 ke g ot Selzt el Tk b sy 8 Fiaifplay 0 reduce

inkyﬂ*?ﬁgélﬂ / mnute flow rate; Xxxi) macroporous
ystyrene carbonate resin refers to, Argonaut
Technol ogi es I\/P car bonate resin wth the capacity 3.0
i o 5mEet HELAAReD oo WAL 8B Bulfsh o e Wocss nework
comﬁxt@ﬁ% . Umthﬂtéﬁhéﬂiéocme Hiteb| 8 Aantpi@aplaepublic access network
2- F4-(4- Mesyl pi per azi n-
computgr sestem, vderain thej paipt ofigacess ignsig can be any suitable entrypoint
incluéﬁﬂ&%ﬂ%ﬁﬁ'&?? pysﬁﬁﬁaggydd §n Intﬁrr?et service provider. The public access
network ﬁd)rdapatﬁr&?stﬂn) ey atsd ifoven ()M%ttdﬁ @deBﬂ:oaimmcéﬁtbrﬁb? syk3ém, which
| ol ), |-bropo-4-(4-ne P rera y &benzene
may Q%%gmﬁgadg@@ﬁbcoppﬁfowye s¥/s em, a ce ula system or an optical
netw%FR s(di benzyl i deneacet one) di pal | adi un{0) (23nyg,
2-(di-tertbutyl phosphi no) bi phenyl (6ng, 2
nnl@@ and sodiumtert-butoxide (135 nyg, 1 4 nnDI) in
anhydr ous 4- di oxane evacu
in ariid et RO BaRSer Peh CHABMSESE At agcess network
comp@at %gst%ﬂ?'e"rh@:' HiRA8 hcRbsd Pt ekes et mBgffeF @xample, comprise
evapofating under reduced pressure. The resi due was
an Intraned rait Extraneat wiHckxaay mmeyampia, ther g@lrgatmed by a health service

prowr gr e(é/\ﬁa?rﬁ&iygeﬁ] E&ﬁeg&@%ﬂﬁ' Tgé gﬁ}lcg&r f&n e%!an%ﬁg include
passwmgméca@n@ﬁ@wasnwaﬁ@lsumabléwcmgatubﬁ%weam 1.39 (d,

6H) 2.47 (s, 3H), 2.92 (s, 17 (m 4H), 3.26
(m 4H), 5.70 (septuplet, IH), 6.92 (d, 2H), 6.94 (d,

Pref%r'é'i)iyl, @é%ﬂﬁnﬂégbto&en%lésdgomﬂ%m@a% With & "ser-2pd&iic network

addré@sg i+ thé-réraplipcqepaiter systep.
)anilinol-4-ri-isopropyl-2-nmethyl-I Himdazol-5-y -5-
chl oropyrimdine The title conpound was prepared
according to the procedure of Exanple 1 using 2-
am no-5-chl oro-4- (I -isopropyl -2-net hyl - |
H i m dazol -5-yl ) pyri mdine (Method 5) heating for 30
hours at 1000C. Chronmat ography on silica gel with
MeOH: DCM (2:98 to 6:94). NW’1.36 (d, 6H), 2.46 (s,
3H), 2.80 (s, 3H), 3.16 (m 4H), 3.23 (m 4H), 4.79
(septuplet, IH, 6.91 (d, 2H), 7.22 (s, IH 5 7.49 (d,
2H), 8.51 (d IH) 9 49 (s IH); m z 490. Exanple 3



10

15

20

25

30

5- (3- D net hyl am nopr op-2-en-1-oyl)-I-cycl obutyl -2-neth

yl i m dazole (Method 37 of WD 03/076435; 233 ng 1 mmol)
wapash{sr2{ 4- (et hyl sul phonyl) p| perazi n-1 -yl ] pheewiGB2005/000531

guani dine (Method 1; 390 ng 1.3mml) in

2- ni et hoxyet hanol (8 m) was stirred and heated for 18

hours at H QOC. The reaction m xture was evaporat ed

under reduced pressure and t he IFaﬁSI due rifie

The ysarRECHIgr BRIMPrIo RAdresscmaydie §e 9@@76%&!8“% of a
web- §heggadre§§t &h eeﬁﬁéﬁ’%ﬁarés%rbbrﬁ‘f‘é’ fitd {rhN&reF G%O%Itaﬂio‘?é&e I Preferably,
I"'e’ conpound was obtained as a yellow solid
the ug¢@2SpenifitBebigrk adiiresslisacesdibiglto 2 xemoHnforma®n sgurce such

that u@tﬁm@E& ?r@g'@ fapgplﬁn?]c%tgtmfo?rﬂiatro% sgurc(edcarf B&a m%&%eveﬁa%le thereto.
Morezd‘r‘bfeer@O rrﬁf‘érmbﬂin fron®4hé dise? ecrﬁci’r?et\(vérk btbires8- @ be made
(s . Exanples 4-17 The follow ng
avallammmﬁj@m@neenw@gao@@owet he procedure of Exanple 3
usi ng the appropriate i mdazol e and
N-{4-[4- (met hyl sul phonyl ) pi perazi n-1 -yl ] phenyl } guani di
In oree e(sMEbhOtH\el)embte information source is a medicament prescriber, for
i V-14-(4-acetyl| pi perazrn | -y g %a %;Je}lfsdr ne
exa”ﬁ%ard&&rfﬁﬁé)r%qqe (mfﬁlﬁi'oﬁ)" red fro gegiqament prescriber
[ d e
may (6, SPT eI ERERs0 BSOTER dolfs 2 leRAL eSboton podates
or traihingenfoemation. dinfgreretiongtramsferred ual theosediocaiment prescriber may

com T8 SRR BRRBERM 0 Tl & e
com%ﬁ?éaﬂﬁpté'sef %e@érﬂi% Srb§ ré?ﬁrﬁ@Ch‘Piﬁtrbﬂi 'ﬁérﬁfotrr'ﬁﬁhé@yrnfo‘-‘rmatron

known. Su devi ces genera |y conprise a body o
relatimg @i examplehito pahemhcqilentﬁﬂi diagnastic data mayi also dimtreusferred to

al at i I,ees incl ude those e ;. .
the Mg Rmeh ear e (WhaTe S eI SersH o 8 B wferrg*og dispensing
medidBiBRt fd?fthéIré%feéfae@pﬁmrpaus@w&er@@mds &ARieh - di tlc data

devi ces usually contain a nechani smof accessing t

wouldjinshide bregth cycle data pepeak BowKlata.pi er ci ng nmeans or
nmeans to peel a lid sheet away from a base sheet. The
powder ed nedi canent can then be accessed and i nhal ed.
The ddseatountenitereryis Gattabledbridse Withsemedicstmerit disenser.
nmedi canent is delivered in aerosol form including the
wel | known netered dose inhaler (MDI) delivery
e BasRer | [
In onfFPELGE, e ML DORAL 1 3OPBled Y B8 ey Tr KiHlen into 2
medra:mnemedrsbenseml]'rirter idgrvehﬁnrrtbatxkrseoﬁomteess dfpicadtyi ceupded to the

.. fispensed or sti enal |eXIbL|It
arivei 376 e arerdnunraleares ose witin s Fistiqpadifidspenser
various types of nedicanent di spenser |nclud|ng t hose
sui tabl e for dispensing nedi canent in powder or
Suitablyr theldosergaunter assembly idgsicewerdeby e f‘@wlngoqﬁaemed@ament

cisoeFSBL L, Eat 58 8o M, Sty R 55 B drctve

meshit] bf el garbd abnprpehtsithiclddf wiffothokalos thes m@&ﬁcﬁarﬁ@ﬂ/mﬁpenser
tanpering are minimsed. It is further desirabl e that

the count be clearly visible by the patient. The

Other BcEeahS SR SNSRI BRI iRLE i Ing Ao faims as
well @kosme the g seriptiony d:ieemm;vlarieémtmdlmentsedf ¢kaemmr\tentlon made with

spegﬁer as a seﬁ bl e unit, which enabl es ready
reﬂqugedg SRGCPBPABYPHSEWESSof . The latter benefit is
particularly inportant where the counter conprises
conmponents, which are readily re-usable and
potentially expensive to remanufacture. United States
Patent No. 5,988, 496 descrijes a dose counter
conprising a first count el and second count whee
arranged to rotate about a common axis of rotation.
The first count wheel includes a drive tongue that is
anabIe betmeen a rest posrtlon in which it does not
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about the common axis of rotation. The drive tongue is
forced into position by action of a cam Sumrary of
wo b@siomrent i on According to one aspect of the PEWeBR006/000531

there is provided a dose counter for use with a
medi canment di spenser, said dose counter conprising a
first count wheel arranged to rotate about a first
axis of rotation, said first count wheel including a
set of primary drive teeth arranged annul arly thereon

Brief Dés&iptioR lo? therawangsf the first count wheel about
sald first axis of rofation; a second count whee
arranged to rotate about the first axis of rotation,

Tho RTINSO AH bR SR o3t harERRV drawios

whichvheel arranged to rotate about a second axis of
rotation offset fromthe first axis of rotation, said
ki ck wheel including a set of kick teeth arranged
: n I h N S r l-QRSh i
FiguC Sifbus o Ek08ef Vioh o BR At ERLAer Nt Wi 4B present
invergiooh that rotary notion of the kick wheel results in
rotary notion of the second count wheel, wherein said
first count wheel further includes a fixed index tooth
. c . c . . . h
FiguiZ 3ABRR & REreR ey e RomTRE TTReralit or paR o e SR unter of
Figuretigel results fromrotary notion of the first count
wheel only when said intermttent nmeshing occurs. By
"arranged annularly' herein it neans arranged about a
Figureo8T8Howsadh Usxplodedd vigel iofiah Brstmadiethrint aligpaiaersidd assembly
Sui tably, the dose counter includes a housing, which
incorpﬁraélggége dop@cpuates ob Figurel1;/ | ens cover for the count
wheel s and through which indicia are generally
vi si bl e. The dose counter herein conprises a first
Figurectishowb el expploded eidw of & gkeadrd asditarachi dispeasérspart assembly
) rotation. The first count wheel may for exanple, take
incorppgatingthe gpse capater &f FiOYedy. The first count wheel
includes a set of primary drive teeth arranged
annul arly, preferably circunferentially thereon. The
Figurpr5 shows drpart ekpletibd ad etailbe: visfwo obther starttpe disisermdohynof dne second
fashion at or about the circunference of the first
medicamgpt disegnser BeSamPbly OélFﬁ%et eth are arranged for
drivable rotation of the first count wheel about the
first axis of rotation. Typically, the drive teeth are
Figurerb sbewed cel awapndeiajediview of @& falehatarer apsevblyeef the second

th i t di iR which th t [
medi B PRRSH At hee gy oL B s dr i vabl o in
response to user action (e.g. manual). The dose

~counter also includes a second count wheel arranged to
Figureofat shawsugé Prespactive, Parkexloded atiewn of Tadry poweler inhaler

ncorfiétipdr R ARmY “orBiRrs YospoPByE FiebripiTtCing prosent

inventispects, the first and second wheels may be arranged
to rotate in the sane direction or in opposing
directions (i.e. one clockw se and one
Figur"F | sHOWRC KW é)?lodé_@e\/iéﬁc&ng §é86‘i‘lg 4b&E couRtdruieacéoraith the
of secondary drive teeth arranged annularly (e.g.
presaritinvuemtiongnti al | y) thereon. The secondary drive teeth
are therefore arranged in annular fashion at or about

the circunference of the second count wheel. In
aspects, the second count wheel is arranged concentric
to the first count wheel. In one aspect, the first

count wheel takes the formof a ring and the second
count wheel (e.g. disc or r'pg shape) is sized and
shaped for receipt within tthe ring. The di aneter of
the second count wheel is therefore typically slightly
| ess than that of the inner diameter (i.e. the ring
hol e di aneter) defined by the ring-shaped first count
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In one aspect, the first and second count wheels are
arranged concentrically and at the sane |evel (i.e.

wo b@g/osdtar e t he sanme plane of rotation). |n ane¢heB2005/000531
aspect, the first and second count wheels are arranged
concentrically and at different levels (i.e. wth
different planes of rotation). Suitably, the plane of

P e S 5SS S 58] skt slhowmests of e

secoﬁ@%o@é@%ghtertolﬂ‘?i?iﬁ'@%d count wheel is provided with a
protrusion that Tn use, extends over and above part of

the first count wheel and that may therefore function

o RS 4 e T P S 3155 8 48580 cose

counfelldFggabqut a second axis of rotation offset fromthe
first axis of rotation. Preferably, the second axis of
rotation is spaced fromthe first axis of rotation at
. j uj ent ] t
FiguipP e 1, FO8 Sk o 'sebehf Jof 3R3emBling A Sodtind 36se counter of
Figuraer withih thg Hdusing oka teepdwdér inhalekidekiceheel is
encl osed by (i.e. within) the path of rotation defined
by the primary drive teeth of the first counter
FigurdePla E“‘Fwél‘?({fw;*,\hu%ﬁbe'é??ﬂ)éiﬁﬁ%@n@ﬂﬁe afy bbetet afidler device with
arranged annularly, "preferably circunfeerential |y
seconhtieoaoter astasskeniied by the aequenner effldgeresr 1QamtpetOii n
annul ar fashion at or about the circunference of the
ki ck wheel. The kick teeth are in neshed relationship
Figutl 2 sh&\Rs aptexplodas viedesiva tifd/€odecebuintef int Aecare vattdthe present
count wheel such that rotary notion of the kick whee
inventiesul ts in rotary notion of the second count wheel
That is to say, as the kick wheel is rotated the
nmeshing of the kick teeth thereof with the secondary
Figurér 188 shemishaoplahhdewetomdaloowes of Wwheaounestideds iafi the third dose
rotation of the second count wheel. The first count
counigied IFigurete@Ndncl udes a fixed i ndex tooth arranged
for intermttent neshing with the kick teeth of the
ki ck wheel. That is to say, the index tooth is fixed
Figuteo18hesHowsst plannviewhfein beldwray tie douotigitiedlntod the third dose
nezg?g relgtionship with the kick teeth of the kick
coun{gy PHCarf-interm ttent basis. Rotary notion of the
ki ck wheel results fromrotary notion of the first
count wheel only when said intermttent nmeshing of the
index tooth with the kick teeth occurs. Wen neshing
j 1 between the index tooth
Detagﬁgﬁ%ecrﬂ?tgcgﬁbgg*%bﬁéwg? erred, although other whol e
integer (2, 3, ...) contact ratios may be used.

. Typically, the index tooth is fixed .a | nt _at  or .
Figuigbh ShowRe O CRHMIPLAREETBRY HReTeIT 800 EIGHIE ZiPaRs e underside
o . o o
of B Pledin 4 E5inaNes hasion apadem genaniat
the kick teeth of the kick wheel at a particul ar point

f the rotary cycle of the,first. cour eel . | Y :
The desd ReviRh FenpBben B BueinE 1) bl Wi tER sechpdfh go thi
16 SHIRAIES nfiiLiRinds! | sWbhe asdpabRITIfedefinipgatanomx@  dfheofatioAt and a

count wheel. In aspects, either one or both counter
circupfergngial wab 8cdefining acifcytar Hetainercharfissh tidg-shapedhcount wheel

20 AEYFIRECARNRBR B g P e il 505 oce vt an

contra-rotating in close proximty to one another. The
rat chet nmechani sm may be | ocated on the body of a

medi cament di spenser within which the counter |ocates.
In one aspect, the ratchet ggnprises a cam surface
arranged to interact wwth a“camfoll ower provided to
one or both of the count wheels. The cam surface nay
al so be shaped to assist correct alignnent of the
indicia on the count wheels to provide a clear count

. T
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and interacts with a ratchet (e.g. cam surface
| ocati ng on the housing. Suitably, the ratchet surface

w0 soopretled on a | ens /bezel provided to the hOYEB2®S/000531
and suitably | ocating above the first and second count
wheel s. Suitably, sone or all gear teeth of sone or
all of the toothed parts herein have flanged formto
enabl e effective nmeshing taogether thereof. The

a seteLRt@ANM EFike feetd 24 aprposd peHmierantiglly enrthe wﬁerwpfeﬁhereof

Secoff\dm?&*ﬂ&ﬁga?emrmd'cseﬁﬁwe P3R5 tsa*?%ﬁ‘s tdfpﬁm&ndcdmﬂ iRBicia 32
as an Insert thereto. Suita

prowdedlat apaoed ihtepaisen attap faced ttgreofvand b sa&ttosﬁ sasordary drive teeth

housi for the dose co r th reb rev ti - .
34 proiel® afnyipY BrraRosMaNKLG B HaSareLhaRe L (REpagFblerR Fig 2).
Kick WI M RHs UGN YedtR A4 BRsvided i WnRdiaM Ay drhé@Usththe top face
ich the count may be viewed. |In one aspect, a
theresfiutter is provided to close off the view ng w ndow at
a predeterm ned point, particularly at the 'end of
life' of the nedi canent product, which typically

Whef @skefbstt] Firstocdune wien0ds rebsiodd #br rodét&ﬁﬁwltlmlntdimular retainer
nor mal dellvery cycl e have been provided. |In aspect

and segonsheaurd whag) 30ds geesived within thesiangr sing Véa'da%érqef@fed by ring-
shapggqgn | %e?ﬁoo‘{nd"w r&?&d&% Egﬂﬁ rthgrf r?ts?é %H%%cond 30
countledmeld ade hneroelnobetfnorreJaIiwsbmJanerbd’uleraarerrotaiable ammt common

axis PRGN QPUTIEInRATSAREAT BY 3¢ BB Qe SISz ant the shape of

the d”?dh[?'r%f%u%rsfg N&GEk %&Q@E%@@ﬁ?é ,@aﬁ ddpid émﬁa@bw for rotation
sal d di spenser having an interna ani smtor

theredibspk(is. reg a Isecond taixisc of rmailmmeﬁnedidalethecsecmr@dsmmle 12 and

ai d i cament rier | m.co ri'n .
therelSteatitdfomane abrsiry RRAIRTaT BRI ol testh g of the Kick
wheél eér@aiﬁeﬁne%ﬁéd gl RiBp5RP WitkitA | é"éi%f”?éﬂd?ﬂﬁﬁ;mdnd@%eﬂf 8/ of the

he medi canent carrier on receipt thereof by said

seconédmumérwhae)l Hhsuach Ithat, robaryi motiae dftthepdck wheel 40 will result in

rotarf AR, PEIeCRe " cplhR SR SR i GrdrigBi 87 B si¥m g wear
whed! 89 (JcbrayImtalen@ﬁhm@nm)ﬂtnemswahcthetmﬁnms,ddﬂwmth 24 of the first
carrier; and e) counter_as descri be

COU”hM@QhB@f(Wé’W@P'Q:&IﬁE'@%@f dhe first erunt \mh@,@l. #2t The step up gear
ne 58 SO, 9550 o IFATEGNSETBO A EAL81 1 IEEHSHLo o user
actlohfmgdusmdmmg ar dose waﬁworasme&iuctamemtdéwaénm“r bwttdhmwn) In an

assew@%ﬁ{?&cﬁa'@%‘h Snohaen Diex 2L 60 Wiisahop s fg @ transport or
drive h%‘%@ﬁﬁ%?n i@ aq?hé‘p(‘?r‘?{/et galeté%ﬁi/rvﬁd@éh&ﬁ%ﬂﬁ%i%aﬁﬂnmdose to a use

ament ‘carrier t he ngate form
positioadi canent carrier is in the formof a strip or tape.
The term nmedi canent carrier is used to define any
suitable carrier. In a preferred aspect, the carrier

First E@ﬁnﬁm)hlsbﬁ?@rmﬁﬁ%ﬂiscf BENBeehUfo bé proUlEd altS®, uhddrside (see Fig 2)
rise a carrier onto which nedi canent

e, has
with @éléﬁd arm%ﬂx '@gﬁb% ananger fabinterpritertsueshipoyrimige kick teeth 44 of
t 3h

the k'?(!lé \%gﬁgﬁ pé\é‘.lgﬁt%hg? rﬁt’%& Yﬁc}it&ﬁ%f’ﬂ% grtf:m@e zﬁ) results from rotary
mottcﬂ'ﬁ@ﬂh@tf&&t corat oeneen 20 dmﬁ,a&hemsandadtérh&ﬁta’ﬁyné’ﬂang occurs.

di spenser has an internal mechani smfor dispensing the

di stinct medi canent doses carried by the nedi canent

carrier for admnistration for inhalation by the

patient. The nmechani sm conprises a receiver (e.g. a

receiving station) for receiving the nedi cament

carrier. The mechanismfurther conprises a rel easer

for releasing a distinct nedfcanent dose fromthe

nmedi cament carrier on its receipt by the receiving

station. The rel easer
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can have any suitable form Were the elongate carrier
isinthe formof a blister strip, the rel easer nmay

wo o00osexErpl e, be a nechanismto rupture or ot heeTGB2005/000531
access the blister. In a particular preferred aspect,
where the blister strip is peelably accessible, the
rel easer conprises a nechanismfor peeling apart the
blister strip. An outlet is positioned to be in

In a dpshiae eREPEANWNORX tealiBh: isHetatad i casrnsedseser action e.g. in
. r. . I . . .
oeh TS Syl 3 b S BERE oot ST B BKo causing
step opugdari wheela8Qito rotateotiméurn, rotatias of Isted op meal whawb 50! results in

for jnsertion into the al cavity .of a pati he
rotatin péﬂ?q grﬁgr% M%ﬁqa?d;?ﬁb? gealir9 é{f’ inglex erﬂ\ee“?rgo, sIep up gear
whe&omtﬁﬂs@%dﬁrﬁ hwhéd 2l §& 1 diedngBRd5GaNTRAt AABR a single dose is

rel easabl e by said releaser via a common air
indexdthbpelctuatipnnefahe itdexywheel 6@dirat cauntavineqdidferadates by 36° such
that BrTBaGHNAL R 1% ATPPRlS ssiANeTAY. GrBat HABE SOURt Moves on one
uni)f ransferred through the common channelling neans to

the rel eased nedi canent dose, thereby enabling its
i nhal ati on. Baffles or other nechanical aids to break

Wheti 16 PR, VEIHIE A0 WBREREle 87 885 LB P Ml Eaynting action
resultifg EfhadheBmses opbleltiohals Subtp differsit! Onaeeadiiv] mderdvheel 60 is
The nmechani sm al so conprises an i ndexer for

rotated dn vesRRNSe ta Haek raEPR Kausingtstar tunBeRc whest S8deegstate and in

i od : ¢ . i d. i ndexir

ot B 6% G, O RO 2T B 80 e o Bl B el 22 moves on

fromag'aesel. MhisasigtidiPot iherfirsSesMR Whed| 120 Rowevrgedlsal fiings the index
the length of the elongate carrier. The nedi canment

toothy 28 fetesmesbedseiadienship cwiththg kickrtegudd il kidawhee| A8 swch that

e ) _ . . :

the KioShbBEH 40TAIAETERY 1995, Ble bAGIPEOGRTRLCICR Fithfec] As shown

in Figliret Methien g oBthd tede\rinit vdieells 2OCBDY 40ris iandingedtduch that the
in drivable rotation of the first count wheel of the

secopdsrounbivhes! Reroiates bBHBOHLIkinto 8P RenB0/nfranerein n s the
omb SR mb GEAEAE D, §REAc % D9YLALh At o A Raicium 32

, an anal ogue count “Indi ci um

thergoraisadvayicéd (i) eheftens!i oot moveswn eeactly omgnurfityi ng

wi ndow. | n anot her enbodi nent, the neans conprises a

prismatic viewer capable of acting on an indicium and

: [ : [
It wil B Bt I R B R AT DL Pl B B Mooy @ counter
1 assedibharerangedstreceant iupwands gbé.etd mouns@nwfrom an’ to ‘n + 1° on
, medj cament, carrier conprising a _peelable blister stri
indeX gl it 4 BPea e Aok EeY BB SRamAgy oditied fo count
dowﬁwalﬂdgamsnihst@a@gélc{buﬁﬁbﬁ fioAE ke S T ¢ &pm@@siin@%ong the

' ength of and defined between two peel abl e Sheets

secured to each other. The respective peel abl e sheets
. ar nerally in the formof a se sh d. I
Figud, 3. SREF 22 st redirameiy bpeReet PorhaSamBisifbildify the dose
countSNI b FigurePECTRE part @sRImbly i8palitably ecwpshaed @ngart of a

I'id sheet to open a pocket. Suitaply, the peeler o
medicameand «tispensed sHitable ferothe, dispensingpat imedicamesh &om individual

; e been received at

bmt%ﬁgf%ggﬁéﬁ%agt g'ﬁtg'];n@?“ﬁﬂ%ﬁ@sg?@gg?&%?her e is provided

a medi canent di spenser for use with a nedi canent

carrier having nmultiple distinct pockets for

cont ai ni ng nmedi canment doses, wherein said pockets are

spaced al ong the | ength of and defined between two

peel abl e sheets secured to each other, said dispenser

havi ng an i nternal mechani sAftf or di spensi ng the

nmedi canment doses contai ned within said nmedi canent

carrier, said nmechani smconprising, a) an opening

station for receiving a pocket of the nmedi canent

o o a o o o o o I T
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sheet, to open such a pocket, said peeler including a

lid driver for pulling apart a |lid sheet and a base
web@shn7ob7 a pocket that has been received at sSPETGB2005/000531

opening station; c¢) an outlet, positioned to be in

communi cation with an opened pocket through which a

user can access a nedi canent dose from such an opened

pocket ; an i ndexer for |nd|V|duaEIy i ndexi n

e, ..
The meéjﬂqqm?”th@Qéﬂ§efoﬁ3§¢f€ eBPPRAEST 1B8rdas& COYRtEr {105 Figure 1
r el pb f
com133y SRUSHY J52pRSRR U, IRLCIZ0LSR (po SRy s e 16
spindteimowﬂtmgs em]emmhbjg of @iefiningcarx axis cbudtadibhygnd & eircumferential

il Y4588l TBFUBR FoBif e T, HBLSHGURE TouRE B0, 2 s it

counWﬂd?c@ ﬁ@r&ﬁﬂ@@tatcﬁﬁde@rm*té?vé%eoﬁ\/'é hops Faék MRElcoRMRAL a set of
sEenser such that said recesses each receive a

primang

vetteeth géaremnast eirvinfgeentigiyan bie undgreisiecthesrafi gecond,
il 45 8 44Y R TS TRR b T UFR ssPL R0 o8Hgvived a

spac@(ﬂ intelens h izowp fhoe therdohbind taSsehaffGeauddanyedr% testh prowded in
bet ween the recesses. Suit bl%?f t he
I

annuigl Arfangeanent oot yrdarsidy § (Bek Vbﬂﬂ%ﬁﬂ@k vgreed g kas kick
Th
teethafi% @%{v‘o@@ courﬂmfar{gé ?@@%%f@ tI}ié]oc s%?h)ﬂ1 ex V\:he2| in

pl ace. Preferably, said interlock coupllng conprises a
f oot ortlon avi.n t oe an heel , a a tai
In the gt Bsmoreiiyr Bouning T ls Gobfes pB EhaksRifd AgHinciosed by outer

housmgveérﬂhhé’mg%ﬁt(ﬁﬁe? ﬁ?aﬁd“boﬂbﬁpéﬁw 78t which ér@oﬁeld together by
ferably, said toe fits into one of

_screwmd’@ntTette tors comet {2 tSoDmValﬂdeWlthdélﬁwmgaefvlnd@ﬂef%ﬁb@ugh which

mdm:@%t&o h? %%q@ostjeggnp%do%%cglrlr“i't{\ﬂlaé&s%rg‘%éllgle%% glsthe ‘current

dosel dRRt The YbseAduptéerat i/ glsy, prolidetd i ene secon®icoaatwheel 30 with
gear and sprocket wherein teeth on the wheel fit into

the aggitional featuse i moasretwpristn 36, Wheh simplyifanetignsstogireyent reverse
" tat@ﬁgbg@?m carrier. The mechani smtherefore resenbles
0 phot ographi ¢ film being advanced through a
canera. Alternatively, the indexer conprl ses an index
Wheaﬁ%égggial%mg:fégrg%@/hqgﬁl&gdggctac\ggggﬁ Ed a\‘e@ﬁihtéi%ﬂlar retainer
and at;H?J?\(t \/\g?éer '39r|s QQ@en%@WﬂWtﬁéﬁnﬁ@?’im@“«‘@ld P8 defined by ring-
ereof, and a release position allow ng free novenent
shapeﬁ fissti cbumt siheain@ftarcaby fiest splndle ﬂQsTbuﬁdberfﬁﬂt 20 and second 30
ion of said medi di s er _act uat sai
counf e 8 A PEMEEEBICRHIR AP RdP Htp B S50dt common
axis Hp@tm@éﬁn“é{‘f ihl @ImbiRaBdn Byt akisnd firftedphedle 1%ﬁ@ﬁe¥shape of

said lid driver conprises a wheel on which the |id
the cirbeler retaingsutl Kipk vdwied 40he geceisod iy %ﬁqﬁinﬁoﬁmgd@uﬂ farerotation

decr.ea | a Off,
ore g 52388 e Ron M SR G e, S B 12 ana
therelibrer affddtVrarh th@Sﬂrbt emsl of fotgtior)] Fhardet (ffadbk exdthndl of the kick
therefromat an angle with respect to a radiu

wheg! gsglimgeshigd SPIALRBSNIP VLN the SEtedt S@&ﬁ@@awﬁiveo‘#@tfbpﬁhe second
r c d e

courf sl 5 LMk g Wk Ok GRCUABELBp, Witbbach rotary

motigroopthessecandeogine wheee30i ld taite geap éesath S4t of step upt gear wheel 50

rot, whegl s ich act _as a mangle i ripped
(onlyagbleeOTh Sier omesB L e pitfianh v dsetB ZirhEHLBBE 8Sunt wheel

portion of the Iid sheet is collected in a chanber

after it has passed through the mangle. In another

aspect, the lid driver conprise a roller. Preferably

said roller is conposed of 3gpolyner|c rubber and is

positi oned next to a guide Preferably said

roller has a snmooth surface. Alternatively said roller

has a knurled surface. The roller grips the Iid sheet

as |t ~passes fromthe point at which it is separated
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sheet through the space between the roller and the
guide wall and the used portion of the Iid sheet is

wo b@s/ocwokt ected in a chanber. The roller has tPer/GB2005/000531
advant age over the mangl e descri bed above in that a
greater degree of contact between the roller wheel and
the lid sheet occurs- the |id sheet is squeezed

20 farifniagle Etaimeel herlis qonpl e 20h 1 BRISh Upedealr igpsl50 is i
turn, Qﬂﬂ/aBtéletay %é‘xowﬁ@e%@@?h) ltst}of’até‘@tg%eresg@ﬁ%e ] E er actign. It may

turn er I's constan roug
also be seeh thateindex wheeh6d isiomsintast tofauty 62 clodhdimed |t:arrieotzvdispenser

C h | d sheet, has heen peel ed away, fromth .
as a jole. dheditd orhfeces hedEadra Srihd arhelchabl foaELbiRfesirip (not
shomﬁﬁ@dﬁpm thd Bl%téroét?‘ Bsthf(ﬁ,@lh' th@qnééﬁcéhheﬂt Hidpenb&eAndMdividually
vary due to the fact that sheet is wound
indexin@ blistetsheonthining maei@am@ntm@etfor dispgnsingdheresf.ound
the roller. The roller also has the advantage that the
lid sheet does not have to be | ooped around or fixed
The ﬁ\@dbhﬂ usagkof thebarteasseminy of Riguee Bi ciesely flloafsothat of those use

nmpl i fying assenbl¥ of the device and_reduci ng cost
operat*pra? plicadie deserierd Tok the dpge gountar elofijgures Taand - t'may be
C f 0
appréag o h-Je—l't]ein t'hg fﬁgfgte r%|t§%§%5 LZ%E{q%onB%%t'm E(Ltaﬁ%)]ﬁ I %de index
wheet t@earm@ej abea vesutt:lot/mm 62t rdiatiorbesrthe dpistert stdpfis omnlemei by an
hase sheet The |i ool have a nechani cal
indexjag PPREALIGE MEHD he Wﬁ(ﬁ??mgntoal?“?@?eén actuation of the
di spenser; the lid sheet is pulled away fromthe base
sheet and wound onto the Iid spool, causing the
Figuneo4 shabisea isedord mpedihamient dispenaen pdrti assexmhin éndztaeieg the dose

t o An . interlqock cou as d
counfgtot oo KighPhel nDRaP A ofis eTHAY Hac B Mo Bplaiapids part of a
medicaf@xt %Pé?*%@t siitable Fdr fHet gispBhSinghef Arxdicdasst from individual
recess he positioning of the interlock coupling in

bhstetrﬁpéan@twmte,u brister form rﬁ@dﬂ@ﬂ@ﬁﬂt earriehe |id spool to
t he di stance between two pockets on the base sheet and
therefore prevents the anount of |lid sheet which is

The Wadicbraepudispenset Ia@sémbql cbmprisés aheagogtg caantenel of Flgure 1
di ameter of the |id spool is increased. Suitabl

commsmrhqy@rngca&phr@é@ee Wil Sbr Zur§690nd 441 Ad sWier 1 1fisspmd'e
mour‘é\?‘#ﬁgt telblgha cé%ﬁ%lféﬁefl %’ejlr ?tgjcgn a'x% é@%gért{edt’r‘g%%o ]ar@r%uﬁﬁerentlal wall 18
defining:a&amtararfettaneeﬂér Yirst eringg- smaxmdjcspem%eehﬁmthms funits’ count

indicBngs PAORRE SECaR SpIERas vl arPotiers thermal 9 SaRtypt primary
drived8biH98 dHHFRRM &chﬁ%@t&ﬁfmgtorp@t’ek@ﬁd&é%eoﬁh%w 8@Etond, circular

every actuatl on of the di spenser, theremay be provided
form anouelt adtaedrd(c atsonhas|'tesy safeumitso raouint umgmaeaasarowded ratt spaced

ext ent, of said |i ver, .h ord

intergaliofel (opnaCr SR B0 et e ey drvp trel i inannuiar
arrargentbriasltre urid%ﬁﬁée thé@ofeslbtoasiBi). KRkrwRéeli 40 hag Kisidteeth 44

by the sane anbunt each tinme and a unlform consi st ent
provided & penulpnayrangeRieahatine tpadach Yigeeafer may furt her

conpri se conpensati ng nmeans positioned between said

openi ng station and said |id sheet wheel for reducing
In thé pard amﬂri‘iblyf heasiedg| 10l issimeehtdchen eshessiser0 having top element 71

conpen e i ncrease .in the dia
and ERABSEA Y AUERT RGP STBDGHING HOP | FUeEne anghbotom cover (not
during use of the dispenser. Typically, the
conpensati ng means takes the formof a flexible
menber. The flexi ble nmenber nmay take the formof a
fl exi bl e el ongate arm about ich the lid sheet is
fed. The armmay fl ex inwar as tension in the lid
sheet increases, and thus shorten the length of lid
sheet between the opening station and the lid driver.
Suitably, the conpensatlng nmeans takes the forntof a

o o a s o



10

15

20

25

30

sheet is fed. The other end of the spring may be

fixed. As tension in the lid sheet increases the
w@e@somes driven down onto the spring. SuitabbPgr/GBb@s/000531

conpensati ng nmeans takes the form of a sprung-I| oaded

tensioner. Suitably, the flexible nmenber is resilient

so that on renoval of tension fromthe lid sheet, the

flexjble menber wll tQ its res
shovCEhS e TEHRCh o s el IS hBR which indici
22, ﬁWnnﬁg't CRRESEc&R 20830 BbLAT whaRls aps r@?ﬁkllﬁrwélﬁle to show the
renove Al'ternatively, or in addition, the di spenser
curremyccmuqsr Sbetter 30 ist pmvm&)rtse@ﬂyalytclwng @ﬁytheneea\mgemndow

75 e BB e BRI S ABABE WAl s providea

at F@@r@estandtd@cﬂbuéﬁ mnéf@aﬂaae:mme@aheshwshhnémgo mdelx@ltop cover
nd the driver, conpri ses a geari nggsur

72. H@ﬂ.tcm ri?@VET dRals g@arpr@r\fgﬂ@@ew@htaﬂa&hﬁ’t e navmﬁtmrﬂamctlons to
t [
orov§i3eyb 8815 EBRRALT QL RLA b 1090 aERIPERBlet g a0
provigded at Figuire & amhyesariptionrthemafy a singl e gear tooth
engages a single gear engagement position. It will be
appreciated that, in use, the clutch neans acts to

Wheﬁ%@ﬂ%@ flr& c&d?ﬁ wWHYe ©8S8 ré{:’eldécﬁ'?@rt Rtatin Wﬁhiﬂ circular retainer

ctive wnding surface of driver. The
and séadandhcourd vehesl 130vis received iwiihiry thavneer ring mgﬁdefinﬁd by ring-

shapggdirst St Sies! Borehlfirst Aphdid 7L SHOE, LBHiSY £6 ghf second 30
counbSvIEN efé ah @dnkbafric reldtinghip BhE BsathHt#B maﬁle about common
effectlvel% defines a number of individual

gear
axis pbesitatiamdefinecin sanbjnatiere by theaxisied firsigrindigr Zyeng the shape of

e OB SRR Vel BrAER P GAPORCPY o oaton

thereaDORE (iSe.Ngt 4 Reeon® SXigNof gstatiomvitieihed bM‘Iﬂ'feESédftmd spindle 12 and
effective nunber_ of individual gear é)OSItI ons dﬁf 4{1 ?
gt4 of the kick

thergferecpifsrtrfremuthe first ayie eforatatian)t 1AR, setr Kekiesthat
whed eai?é ll@?ﬁ%@ﬁﬁ? a}tleﬂﬁr}ga\ﬁ %reéclétgkﬁldssé%épggﬁlt %\{éc ge%tlg %Pfhe second
count whiset 130 Isaoh tthaﬁrmteqnahotsin phitimey kaximmmmhnﬂawgler&aultsm rotary

Mot BetCoRgiGoust Ynepha0 gBakTh @t B LB Gp.gSar Wheel 50
(onlygxﬁé‘lblé gﬁtﬁ? kel )err%%ﬁ%ﬂweﬂwesﬁﬁﬁ\ahhahvé heethwbef tHy Erst count wheel

ndi vi dual " gear positions defined is equal to
20 medrb/abIa)fotgHm o thea fjestreounp wdieel aasThalate@|u|pe@Banyhe@l 50 is in

tor, SiaEle, By AT G5! 0.3t R s BB Erara ol . As n

Figu@ 8, @hQQﬁcﬂei el Gchﬁﬂayuﬂsélﬂ b@%ddﬁﬂbdntduﬂjb @Qaéuch that in the
ositions are definable (e resol uti on on

medicament r@srg@mers@%taewholesmneabuy 62 ecgivasi the @ﬁdﬂrw:@nd of an
elon%ﬁ a&iﬁ’e rptllgfpgéggc{f)ohﬁoqogﬂjﬂrgo%rakﬂuﬂmg Srn@bﬂls{%? §ggygﬂ%ugh the

medicagidht i dispemaor2aned iAGiviquatl einalekingf ibtistets tcmnlzﬁ]nlrlg omsdicament
aspect, the r(%ear engagenent positions are equally
dosesfﬁaé@@eoémgt ¥§9f-di stantly spaced) and the gear teeth
are offset (e.g. non-equidistantly spaced) rel ative
thereto. Such offset arrangenent nmaxi m ses the nunber
Usage opkfatimnisvef lthmllpartdaasergbb(r ob&gumoﬁsclmmlyhfoﬁow those already
C e, of ,definition th| ect .. | .
desoOBB T g sdS el g reneS T chaialade BRbredaigt Tk, in the
gear engagenent positions are al so equally spaced
(e.g. equidistantly spaced) and the gear teeth are
| ocat ed on a wobbling el enent capabl e of wobbling the
gear teeth to plural offset non- equi di stantly
spaced) positions. Such a V\B bI | ng of f set arrangenent
al so maxi m ses the nunber of effective individual gear
positions which are capable of being defined. An
exan‘pl e of th| S aspect |s t he wobbl i ng wheel

T o
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In aspects, the clutch neans is non-integral wth
either of the |lid driver or the indexer, but fornms a
W@ e@anad7e7 i nt er connecti ng conponent. Suitably, P¢Ty&B2005/000531
gearing surface conprises a gear wheel. As used
herein, the term gear wheel enconpasses, for exanpl e,
a wheel, spindle or spool. Suitably, the gear teeth
be arranged to be i.n ratchet for

may (i.%. enabl i ng..
first ﬁﬁ?@e%ﬁ*ﬂch RPaFtiogs, &tatien o ihe)index,whesl m%ag%épﬂﬂgured to

S [ [ . -
arise A R T PR er ST o PR Ta Sl f 1o GIBEN a9 a bister
strip spinklegedvbg an. indexind @pepéatloenwu\ihieéhe medisamehtdispenssreet

is pulled over it and the spikes perforate parts of

the lid sheet to inprove the grip on the Iid sheet.
FlguF5h§ s'th/ssé‘%ialfeﬂesﬂeﬂa@fStﬁé éH»LFtte'r %tsgeﬁh 801eF u¥bNith fHe second

[l'ects. In another aspect, river conprises

medlaameahﬁlswgsgnpar‘raeswa fsﬁl@#r@rﬂ conprl ses at | east

one angl ed spring which is pivotable at one end and

grips the lidsheet at the other end. The clanp system

In mbre dmdﬂfdop Rolbe72iig prividud wmm.etvm? lwmbahe?etth'rcmgimh@h indicia
and grips the |id sheet ling it

22, Qo%aneﬁréﬁ @Opéemﬂyomﬂ hspunt d‘fheteﬂw% ab%.sr@rm@ég?v'sbweto show the
‘curr tadH%es cﬁfn?”Shﬁtt%Egé‘ |§TBI¥8 rQ\ﬂSgd %6 éélé%}fv%ﬁi clBQﬁlgtdfﬁf?'ue viewing
clanprng the

is resu Ivotin
wnndbchiistasemll mhebeﬂeserltpﬂcbventl ng the lid sheet from
bei ng further peeled fromthe base sheet. In another
aspect, the used portion of the |lid sheet may be
ShutRRSRERa& irMer Euf BUt ﬁﬁg PR 821 spRekoP R ibthsy la'ﬁéiﬂar mounting 78
portion of the base Sheet after the nedi camsnt has
aboubeenich dbesshudter 080 onay atsite.omhe shudtena8® is Hewned Tietransparent

mate:rii@g &Hrt]elﬁélsna @Q/ewgwftﬁtprq%é%g}?? K Q{)t%f al;hjp gntg%rsmde of the

shuttbh%O%Qﬁo@i@éH'vﬂﬂ*ﬁa%ﬁrofrh@m@'dlég 88, WhidHJaMtHel ‘st of life’ protrudes
lected in the same area. |n another aspect, the

into fergt lcut erbRic| Hgandh ati e eadrefdife e howay in RiguieeSyprotrudes into
secoBl) AEHEL PR, FPS oo BRASH' 7813 6B0BHAG bR bl 72 and

locatbljusttatiovetthe posiipnhsf seebnd Yieteslobiynits’) @imthrw B0. PhRatsecond
or band conpri si nﬁha contracti bl e nat erl al .

count gvhaekris RreVidedsWith rilfivee PEIeEHAEY B8 I95A®doRS b%h?d"n between the
[ material contracts as the
””mgﬁ?ébégﬁg‘e‘%rmﬁt%%@%ﬁab| y, said peeler
additionally conprise a guide for guiding the |id

oty eder B0 5 oo KASENBSE % Sl o onoter ha i
arra % ‘BOUAt PBWPNIrPtHId Basé froflf i60ETo ‘'L Tty the! dount @Bwn from
ui de conprises a roller mechanism The 1id sheet is

‘60’ tbe@00ther smutt;arrlslar@ngedm@ht that [dog & lacates Bufirsaimick 77 and the

nd|0|3h%rbg Ince&?ftﬁ nsé@lssa?ggh Q\L?I'%I‘)% %gcr)?qn fﬂes r?g)géarent shutter

80 béﬂ%“él%i vmﬂné Vi oV 78 h Oint mb Ging i fEgiR S a AL ‘@00t Qﬂﬂ.lld be) count
anber to receive the used portion of the base sheet

‘69’ %@g 86 on shyfen8Brisiengaged by ciiNG RIAEUSIRACIS WRethe fene of units’
t
coungﬁ@%g‘?@?ﬂ JEngénﬁné tﬁie §H g%%@%apgpéﬁét%c?gdtl&g%gé as shown) to
drag \Whé | prisited giarijon S thea\edﬁl over tmevaibiving wnaxdbwas7t3 t\.hlaaclsus ghereby
of said first and second chanmbers. In one aspect, the
wall is pivotally nountable. Alternatively the wall is
slidably nmountable. Suitably, the internal mechani sm
further conprises a third chanber to receive the used
portion of the Iid sheet and a fourth chanmber which
houses the index ratchet. gﬁ fourth chanber may
communi cate via a slit, in turn extends upwardly
wi t hi n a nout hpi ece and connunlcates with air inlets.
Suitably, the internal nechanismadditionally
conprises a crushing wheel to crush
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t he nedi canent pockets after the nedi canent has been
renmoved fromthem The crushing wheel therefore

w0 edsoew2t he space which the used portion of ther/bas@s/000531
sheet takes up. Typically, the internal mechani smfor
accessi ng sai d nedi canent contained within said
medi canent carrier is housed within a cassette. Thus,

her enbodi t here pr o) di capent
blockssHenbas cogEsaPegRis iy SAhPbROR N AR E TR GoURY s ho longer
visipigody; a hol der, shaped to fit within said body and
novabl e rel atlve to said body; and receivable by said
hol der, said cassette containing the medi cament

The 635148 oY b B ISR TRl B0 i 20 gt e

rotatiBR dvEErTRRé éﬂiu&@?%efs ﬂbk@'tﬁop@eﬁﬁﬁg dne driver ﬁf&ﬂﬁ.@ion 38 from
i nhal ati on of a powdered cament and nmay therefore

passingdayt fbof aisealso Iﬂ%éﬂh@d@'@yhaﬁl 40 ireplageiangd pvgnts the first count
t
wned T2 8% 35ty ok A U ot 28 b ) et 44
at the ehéas ehSnekigvplutioneoflthd Yirstasorms wheel 20urbpne ¢iee aecond count
an indexer (e.g. lever) when the cassette is in the
wheehgf. di spensing position. This avoids the need for a
separate cover and protects the nouthpiece fromthe
ingress of dirt and contam nants during storage.
In vatiattoaisl ythet isbuttedi&hrmpay bé sppmngr tadpiavieohalndesirable reverse

moveRaR b Gt b AR et e BORAP RS R S5k i window
73 affdBEidrd ¥ FEDEIRNIAS BESn fedtb@r Yy for storage of data;

a mcroprocessor for perform ng operations on said
data; and a transmtter for transmtting a signal

rel.ating to the. r t :
s af Bl L8 PR R s B B M Bein® g 5k 1 hofihion 3
on theY§é68Ad Bo@iteANdREI 30 Am Ineapshzsinek it theotopebiveared When the
the voice of a user. Thus, for exan‘gl e the system may
t

indicigan 3diar Hedsespnst cepnter whegkmaches @%Woyéswn%%ﬁ%ﬁches the

on i CHREH BB ol AR, TS B THERBlocks e

kick Wbe@lgwmlaseahdrprémnts tlpafltst@buatdnadteeh 20tfravhiaddvansing as the

inder At AR Ate P 49 S Sl KE 98] Albrih thBocRbadient, and the
other C}Bek'buﬂéﬁ{b%@ﬁéﬁt HEKribeBRiHove! th@fcﬁ) dotheNRd&X Qﬁv‘ééPG@) Gvould be

ata nanagement system Preferably, the data input
split sycsttwm camponads vathmnemhoneinv;enew & lgwan )ndex wheel and a

bly selected from vojce r on|t
rictidF vd e Segh G5 ‘HOUP e L Rao A5 B SOEH SAREAL 28, 30 tock.
the gBbPBR1tS) ©F tHelindlek affoel BOSKENd SR thereb)sermittig ive Blister strip to
variety of neans to enable the device to operate for

advaneaiger them raedicagent odispenssr bubmgy, akawiRgathe deant dpy change.

{ It

e RIS SR oo Hosp T AT TS BreVBHE LRfer opBRRlon of the
med@émbhﬁdEQMSeﬂWJIbcEmg&tsgapéwaﬁrﬁgéme)Chamim hus t he wei ght

and portability of the nedi canent dispenser.A variety

of energy saving nethods is avail abl e which generally

r [

Figurp B e o R e SRR oS for use
with thedsezbhdahediegmieat dispepsardeartassamblyiaitigwrald. | n

anot her nethod the system can selectively switch

on/ of f specific electronic devices, such as visua

di splay units or sensors, in order to power these

devices only when they are required to performa

particul ar sequence of events. Thus different

el ectroni c devices may be 39
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swi tched on and off at varying intervals and for

varyi ng periods under control of the system The power
weegsemoeng system may al so respond to a sensorPCT/€B2d05/000531

as a notion or breath sensor, which is activated on

use of the device. Low power or "m cropower"”

conponents shoul d be used within the el ectronics where

OSSIb| nd if a h| ower device | r uired for
in mRgs tdeie.adosen RN, TnPaVBTET PasengLIO) FitohGieing, Condentrically

arrargiéeﬁprs?tﬂﬁ%u @&%ooeosawrﬁhﬁﬁea&fe%ﬁmm b@GHt iRficia 22, 32
ar considerations apply in the sel ectlon of
providedra spaced intepatsion @htoatfabmherebf ek W@ede&ﬁ) aadliedex wheel 60
are %ﬁ&f@@e 1&@841? @f%'gglﬂg &Yj nﬁo?rg)t? Yer ﬂ twhlch is provided
with QM@WGW YSWEF&J%WM@;Q |ﬁ@|&la 22 3ehdirst( 4Ad°Second 20,30 count
devi ces are generally preferred and t hese may be
wheelp@ee aprpaleyisbletp shiow theenrmegt eeuntl.ow qui escent
currents. C ock speeds of processors and other |ogic
circuits should be reduced to the m nimumrequired for

The mpmwatmrsadalﬁb][mowgbmwnmg ratm'et acrrzrtiﬁjmmmmrenlggge? cam profile
creases W th frequency vol t u

35 obliaTea AR eISTEN! A% PAIIRIOCRIPE AR ChEERoTLI e & Units) count

whedl 3. %b%nﬁ’gﬁiﬂl‘é 83RAh H'e‘f@ci’aédté’ﬁﬁ'p%vﬁ B Rfichet arm 36) acts

i nternal acl tance's dur swtc
in capnliipation evithl thieorattieetsanm 36 snicrt he tooensnxye cdwwt @Ingnment of the

indicBogg 4 Saa ARl prvehl e ibton R serondrouwt w5y 30 s a

resuﬁhé@u%h patient tﬁﬁﬁbﬁﬁg' SN dBkr UtHes eﬁ’e@ﬁs‘ of 'Lﬁi@j'é’sﬁfaﬁlﬁowb%tlon or
be I'eft floating and circuits should be arranged

lmpasb that power consunption is mnimsed in the nost
usual logic output state. Slow logic transitions are
undesi rabl e because they can result in relatively

Figute268 &sHawas & -rAedica it Hidpendlen @7 0REAICHL PICBrptRitelea dose counter
i ncorporated in the power supply to individual devic

401 which tep m@d&fiﬁﬁlYﬁf§'@anfrV@ntj0$€h CPH@teéWe@f Figures 4 to 6 with like

featufrgé lt&%ﬁ%ez?s m@r@oﬁ‘ﬁgﬂﬁ%ﬁfﬁ daggysgp@eﬁ?:'%erre do‘é%@hptlon of the

draMdgss)e Thiia} thed dose soahteg 40¢. aperaiesdariike anatmen toltbeadose counter
ess power. js di ss%gat ed in | ow resi stance on st

1 of B@RTasAG b elaieg pBSRENedT tharsRTEe VG MOYR R SR GST 480 from
a weﬂﬁ%%‘%ﬂloﬁe iy rﬁ tRé RolMPHRIiGh dfotlhba&% %Héé}%QfZ@ 430 in the

types’ w {hT ow qui escent currents
viewingl wirded. 473 of dhe medicament d'rspiegseraﬂmmewusuble through the see-

referabl e tq use appr i,ate reactive conponent

through Rortioh 454 a8 1S Shter 38 10 5 RO AR, g ghich the non-see-
throughSgbmidhi 484 '(;B‘rlrﬁtéé' SbhYe @REP VP QAL Sshutter 48D ¥huttéf§ the viewing

system additionally conprises a visual display unit
windowrd/d. spl ay of data fromthe el ectronic data

managenent systemto the user. The display may for

exanpl e; conprise a screen such as an LED or LCD
In mefy detail, My enguiedmeablispbhsev4B0als shaph ay Fll@ilrte 6&3 comprises a

associ ablLe with the body of the nedicanment dis
bottogyjcoxer 74t h@dwedfltsér@& saperp%r%@igaéadp@e@.%ﬁ | Ster strips 491a,

491b§%58ﬁ id%ﬁﬁing satrdd Bkbﬁs%ré 'egkh %Qmmﬂ ﬁ&;@idu% e°§ 8f Ahalable
0 enabl e Communi cation of data bet dat a
medisameat anobwhpowdectfoM| Ehdastdpsrmw‘gasnwtb syetmm/ambewithin the

bottclh Ry 474 RS CLIFRY ANASECONG AYRUILER o3ar b, respectivey

datastore may itself formpart of a portable device
(e.g. a handheld device) or it nmay be sized and shaped
to be accommpdated within the patient's honme. The
datastore may al so conpri se physi cal storage area
for storage of repl acenent %@ssettes. The datastore
may further conprise a systemfor refilling nmedi cament
froma reservoir of nedi canent product stored
theremnthln The datastore may further conprlse an

o . e
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conputer, a network conputer systemor a set-top box
by any suitable nethod including a hard-wired |ink, an

wo ndosared? | i nk or any ot her suitable wrel ess PCT/GB2005/000531
conmuni cations |ink. Suitably, the nedicanment di spenser
additionally conprises an actuation detector for
detecting actuation of the di spensi ng nmechani sm

erein said ctuatlond r tr s.actu
that i for peChETARRSTURG b 1Y PG SEARIOR PLERHE BHRER to allow the
contéfeitRarRi o %éﬁ%@é%véﬁ%leﬁgﬂh{a‘n%@' hy4 %’r”ihhbﬁa@loﬁ by a patient at
safety nmechanismto prevent unintended nultiple
mouthpias®t4Phs of the di spensing nechanism The patient is
t hereby protected frominadvertently receiving
mul ti pl e doses of nedicanment in a situation where they

In tuin2 figstairivermsy 49@a fhiardouphddl fél@ticﬁ@hhﬁ %’WIQ d@hﬁflex gehytrain, not

t he saf ety nmechani sm i nposes

showgy it gi rst hase dakerHp Q‘IfVet -ﬁ@oa éu@laéeat drm‘?éﬂ@ .rﬁ@t'am Qfyfirst drive
t
hub %%%50 ﬁ Lﬁl%éhyr?eimoh% tﬁé ‘i)%[sgqglé%]ﬁ{ﬁﬁa@ @g%és GhERILy sulting in both
advaaddmbnt)ofitha/flmst)bpﬂes etnpa49’eé eaasee@t&iimdt ahsovfeoland advancement of
detectjng r nent erei ai | ease.
the caupter A v'@afi{gvm VaSolfetha6d nateratiitronth dsk dafe Sidve 4602
35&@] m Suitably, the nedi canent di spenser
and Fﬁ% I'tiona Iy c%tgr?rprlses a shake detector for detecting
shakl ng of the nedi canent container (e.g. prior to

t di [ hani. . Wh [ '
The §6aRl (8t Bl el s B EtulRS ASRlBTinip MIFLE seepBlibase take-
up dfité AGVHIGEHTERGL GovEbRINrof@tbh Tl the S@BOrRICHHWS IHUB 493b results in
detector, rel ease detector, or shake detector

rotatiopngf theesegordhese take-upeteve i4RPbaandsadvansement of the second
. such as novenent. Any suitable sensors are
bllsteg%@ﬁgggié. i ncludi ng the use of optical sensors. The
rel ease detector may sense any paramster affect ed by
rel ease of the nedi canent such as_pressur

In yet @gyerdatal.dhe hasesPashdsyes 4602q19 baffbigtate in response to user
t

cctu A GTAENeARaE: ASKAAReFEOSETRIA Mt i o

and Secggtrbllémlr dtripg gérang St betodasm$>osglonea:ﬂ1whlc$nth$me:ﬁlcament

doseg] fitcinsiensh Rdieo loBes B Aitcieet eiraigenin areyara By the user

troni c data managenent system
|nhalﬁf§ﬁﬁgé%duthb|§§ea9?c g y

udes a predictive algorithmor |ook-up tablefor
deriving fromthe breath data when to transmt the

trigger,siogpal . For, exanpl al e _anal
The {diaftiEbr Bie?Bate sbad\EKETR, diveiaOs of Mk e ghcaiShenser 470
dnvetsrrb@@@h dfaheldriderihed 459 rm@rrenfrﬁ reSultdit ro@étaiméﬁ@he or both,
waveform Suitably, the el ectronic data managenent

of thgy@%Whﬁﬂ‘%d@@ ASQr dapending en ydere the sloseoerunigr 401 is in its
coun) 38l 7 DEUFLAY SoL P TIARR o BiallBU L ATB S0, e

dose@n@tma@emupmv emrefmdt tllmkeadeambtsﬁemtmfnha niedicament doses
dos ataad reference js e to the. dose

orin
from ARy STPHIS L .c49 T fagh ?H@%BP?'HB% (3R HDsSAURRK Sicakiianeous or
sequgﬁgﬂlﬁgﬁlgﬁﬁn bg%é ?s%gt thhﬁj t or B?hplés%el ectjlsgﬁ othher words, the
“doseinfou the pﬂrpusesmrﬂee]tdmss cblﬂn’éremrcﬂed)bysbe dodesqoentﬁrr@1 in this

nmechanism In one manual |y
'nStaBE)%Pm"@ FﬂmQHE%‘Z §%@&a %tsi gétl ?%fbl s operabl e

in response to a signal fromthe transmtter on the
el ectroni ¢ data nanagenent system Suitably, the
medi canment di spenser conpri ses in association with a
body or housing thereof, %Lrst transcei ver for
transmtting and receiving ta and in association
with the nmedi canent container, a second transceiver
for transmtting and receiving data, wherein data is
transferable |n t wo- way fashion fromthe first
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second transceiver. The data is preferably in digital

formand suitable for transfer by electronic or
wopisozd72reans. One advant age of enbodi ments oPCT/BB2005/000531

type is the ability to store many types of infornmation

in different parts of the nmenory structure of the

transceivers. The information is furthernore stored in

a formwhich is readily and accurately transferable.

The information could for exanple, include

The 8@1}%@?‘%&5%3@%&{}84@” S&h r@MHé@%ﬁpﬂnbbﬁﬁﬁ%lh Q;,f5qr WHidHP Brotrudes

witten to t varl ous pOII’]tSII’]t e
throughnari apeduieng52 rof dmstdrwbuvheﬂi 4@%@@@;3;‘! apartusgy(not shown) of the

waselpBlh ) B3ceHE B P38 nABETITR LR 8RY Fount being
recoﬁd%ﬁQ’!dﬁﬁQ fPQn:ﬂﬁMf fre coxBPLEL- a@@eﬁﬂ;ﬁﬂ()ﬁdlnt 8 thcéIhﬂanufacturmg
event product recall. The conpliance informt

operafiarn, dthef @ubea@mmbéy 401t | i dthegefoes aaﬁsqmm@dsaa%p@ckmaepm 451
inserlgh & Btk R AT TRE }ekEd SBeitfio g fls e Fhnsported
for Id@@!rrt {rto tthe rﬁ@dioamenhdrslpeueerqméd) y‘on deﬂttlnéneeﬂtht tadter loadlng, the
uct and thereforﬁ ma%/ as |st réﬁﬁg% det ecti on and
locklm S 511 Jn remoyed mlichrtBa %y driveh Relf i EgtRASIve to the
asic pr oduct | nfor mati on such as the
baseath grmi\}éqﬁe(prredl cament and dosing information,
customsr i nformati on such as the nanme of the |ntended

. custoner, di stribution infornmat uch _as t

Figuien SHABS SBERAA a8 COHATT isserion 107 RREHD: FigHre dhshows a top

wew%f'l‘?lﬁ’é YirQf1 2mesh ¢ §€€(5Hd L) '@:b[lni Meépﬁél% ﬂ%rebﬁ%@ﬂeﬁlgure 9 shows
exhausted, or that the shelf [if medi cament

the unasraideof the first 120:andtsesond r1§0 qquahw@elﬁeandib@k wheel 140 parts

recoqni se the bat 0 co r.
tnordef R B proeh BACReCTedRl BSEPALARPAREAEHS is  varatr
ofthétaéwrarnd:|bbfésu$ghd 2Activati on may aI so be prevented

i f the nedicament has been exposed to extreme

environnental conditions for periods outwith the

f : e t fior

The GEGHFBHME Sy EEhG g 98! AolRbc Rt ARSI, 5880 114 ano
thurdt‘rTEB Igﬁﬁidwnﬁmmmgspmbrcépemamfp@eﬁmm .arFaxiserbmptation and a

he nedi canent di spenser may incl ude el.ectroni
circupHBEniah SGIAhe O OGP Uslal VeSS K56 TMG-shaped count

whedlSERFhat eghi %é“‘%ﬁm H&lmé\r‘l&ﬂﬁ‘o@lﬁa hespstbPntERAIs on a top face

sensors or tromany data col I ection system associ at ed
thereaif t and Iae sel aaft pimacy diive testlagbie mrrangede pircurofardntigjlyaon the

l. / d f bl e. o
oA i Sl SPGB R O el D088 Hhcion g o
coun@"‘r‘rYdlélﬁ 1:9 p%\h&éd‘%ﬂéb%'céd iffdrdalseon Betopt Ricdthefed® and a set of

dat abase nenory of the el ectronic data managenent
secosgamyeqinn\mseeyeﬂ%mr@wﬂeq nm@mu@a@éwng@mﬂm te tiag spdersige thereof

it her -.ca 0 deyic
(onlyyhstEle 5, FRETE o I iy B fBotst dfat 3 Ko iclsloy T4 “Bpg of the
secoﬁﬂb@ﬁdwteelﬂﬁ?ﬂenmasabéérst@ﬁyveﬁ THeeremsdacopthis IWEPII become clear
nmedi canment dispenser is transferred to the sec

from¢ thenater \dascripfieh The seeancaserbt viesl o120 i @'ﬁ@ provnded with
colo 85815 463 P BHTARI Enir=ta a00eA Pyl St s of o
same\hokohr\mslthetcpmwadi |ppricoy dor iastance eraKmoyheela’tétO hay kick teeth

nsferred fromthe ex € sette to the

144 pamded B Ayl 21O E G 118 GiRdres TSTkbe hi st or y
data may be read fromthe refill and transferred to a
heal t hcare data managenent system for exanple
conprising a network conputer system under the contro
of a healthcare data manage Suitably, the first and
second transceiver each co i se an antenna or
equi valent for transmtting or receiving data and
connecting thereto a menory. The nenory will typically
conprlse an |ntegrated CIrCUIt ch|p Elther

o o - Y o o
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read-only, being programred during/after manufacture,
other parts are read/wite and further parts are
w@amswod7 protectable. Initial transfer of i nfeecTaBR@s/000531
(e.g. on manufacture or on dispensing) to or from any
transcei ver can be arranged to be readily achi evabl e
by the use of a reader which is renote fromthe
nmedi canment di spenser, thereby mnimsing the need for
di rect product handling. In further aspects, the
Whebea%gﬁhb?@d“ P& &;Jn?mfél 4190 1 FBHhRAGBH ROt4ti6E AtnfH cifidrretainer
o the nmerory of nultiple transceivers on multiple
and sechrahoeunt whepken8@ris . redeised tvithlire tipewerersting veids 02h dedined by

ing-Bumpoc el ath Pebegl oL AR i fng B oiblnat Eirance exists
betweBA Yhé $itstt 2PANd 8b86hd ARDCCRAIMRRNY. THISCIHE firkdhe 20031 second

source may be arranged to be rechargeabl e or
130 ceuntawhoels. arsuint ednogntrirareiatienshipuvginethebleyel of the saagnd count

ned BB 5 MBS BB RREEEIZ6T enabi st

180 tohprotiRaeVsen -andr sceatbleYfirstdeduntivthdel a2ef Botbwheels 120, 130 are
wirel essly between the first and second transceiver.

rotatapletanug a eoraniary axis of zatadien\defined ingogingtion by the axis of first

spincﬁléalrﬁceﬁ'ﬁd’ ftle %et h@e&r%P%rtré%ef1 > KitkwheBPPAY Yreceived by
ranscei ver. e termactive I's used to nean

secoddrspind|g - ipeviar edtatiod thbeeabeu(ipassti asecondisgid oforotetiom defined

i ndirectly-powered. Syitaply, t second transceiyer
by thegRSENGSTTEIE A arsk ek OFS RFAGIOTG 1B NEgheimG! ToUAton). The set
of kick @@ H44N8f Qe NIBERIWHEY SRETDesHY AlatiGhSap Al the set of
circurt chip connecting wth said antenna, and the
secohdast diiveatestieil3drofdbesecornd cauntwhiee! 130 sualn thatabtary enotion of

t.ag. | hj .the | abel. t [ '
the KifSintied] 8b TeRats IrTanaRpteg of 1Rg setold RRERL Mhepk 130. n tum,
geartesthersbystebip Gandehedti1lsD BAly NSIBRE 619 FRRIrES 7HAESS mesh with
contact with the tag or |abel to enable the tag or
the primaty drivebteatbd®@4 Ththe figgt wayunbwheekd20 foe grwabigt fotation of the

first ?@%@Wq%@gﬁg{ ﬁ‘bg%t%@p Lg%ltaE g\yhvelteiﬁgbti% éﬂpxﬁJ’rn P&r(i)\fjaLb% by index wheel

160 RaviRgrieelrcaB8althat senotatablerincegpsnsentb deter aoti@s e.g. in indexing a
Suitably, the integrated circuit chip has a read only

dosenithiny aafesicamenti isPBRSSS MGtoIPWed) an Asgamprad gedicament
. r . i .
cisp R KOPLSAA 189T0pREE) ATDELSS Sfancdlt Slihe Hithaniom (o
a driveegoat) far advandngemededaenertildosettb@ useepositien.
programmabl e nenory area contains a uni que seri al
nunber. Suitably, the integrated circuit chip has a

First%ﬁﬁ?&/h%m’%ﬁ? ggi‘é)eﬁls%%@ abBh ¢ b 6@%Fd‘éﬂyatﬂfse§ﬁ(9erside (see Figure

non- changea uni que data item The preset nmenory
9) with anfixes! imdex tpothf E2&1bIranged dorcinjgrnatetomeshiBgi witibithe kick teeth

144 o e Weel 445 uek ety RSidnsf e ERTE 188 Fesuts from

rotarp! ba6H sk thallifirbEduntaWieBEMROY oAl e@heANAH Ninitélatigentnmeshing
encrypted form Electronic nethods of checking

occUidentity, error detection and data transfer may al so
be enpl oyed. In one aspect, the integrated circuit has
plural nmenory areas thereon including a read only

The heosing RrEamaoalsai bé gen tonbe)peorded avithnamadechetvdrirch36, which

may for exanp be_enbedded at th I e qf. .
engaRL AR FIP RS 55 BRARH ST MATORY! B3 645GhgHTe- Bovidsd to the

read only once information has been witten thereto;

and a password protected nenory area containing data

in encrypted formwhich data nmay be of

anticounterfeiting utility. Suitably, the tag is on a

carrier and the carrier is unt abl e on the body or

hol der of the nedi canent di spenser or on the cassette.

In one aspect, the carrier is a flexible label. In

anot her aspect, the carrier is arigid
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disc. In a further aspect, the carrier is a
rectangul ar block. In a further aspect, the carrier is
w@2@slber7 ri ng suitable for nounting to the neekr/oB2@s/000531

aerosol container. O her shapes of carrier are also

envi saged. Suitably, the carrier is noul dable or

wel dable to the cassette or housing. Suitably, the

carrier encases the ta Mor e prefera_PIy, the carrjer = .
undersigarst segracheiens @é@ltsgcﬁouvhwhﬁsw 3Qn éa%w@@f‘e 1{3%éwhlch in
effect cld §%§§WR§ rﬁeeusat@ﬂet' ARtk 36 WLQ&S MRIBMHhatdH RitAIhé ratchet arm

glass eria a paper terial or an organic
136 smhyasetd ensmt—z&rarﬁdct alighmest pbthepindpja 482, 132 and also to prevent

Al ter the, carrjer co ses a rrit . ,
reverfiraialan of it sererdFOHE, WBeS! TitA§ SiRLlE &' pEpatent tampering
or duk 6 thERECts lof LAABSIFSble Vibrafbrer inhatitof r equency,

magnetic, optical and |aser form Any suitable

channel s may be used to channel the ener gy i ncl uding

ina psBBELT BafRo o o PRRR AL P RE T 144, 154, 164

has & faRjdd o, Whieisesiected tot éyﬁmﬁiﬁetthen@r@hsfteéﬂie‘dl mgagements
r adi ofre%uency energy; and an integrated circuit ch

necessafy det iefigctive legang %nq ENeroPeragilitn of the wheels 120, 130, 140,
nprises a reader for said radiof requency
150, lli%@ f&% (\'/ant%ﬂ this case the radiofrequency identifier
is a passive transceiver and the reader is an active

As SHQRIrBPCHRPONG CQNST RO TS 2UEPORLAR SR GOWN, TdSedq @ frst use
operﬁQB@t ﬁﬁei"%@@elt €0r| %t@fé fé%ﬁbnbgqat érea"ctlbﬁge r|n mdexmg a

read. T e ra equency identifier
dose avithirk aanadicacient ndesqpeeaey(nod@nfnownl) émeresucahso damlng |sm;s up gear
di,ofre enc

d
wheef 180 38 FRtatE B, SR dRIAtPLS 3 Eh Upritah WeegT 3T PR Potation of
the fu‘%}#lcbﬁhi theﬂnzd)rm@?éewngctﬂnﬁdéx Wh%el meb ugept ilpgeas Mnéel 150

rE.) Sem con tors of the Netherl ands under
and ftratecwrao\a eelr k20 W argnaed suebdbat whesea sidle sipsanis dagexed by

e B PR SEHEEREE 05 P heB NS Sch rt
single! RrdRsurhMetr t‘HEPéHrﬁlsCHdvbh@e&J'('l'é 9He Qirffs8o@it rABRES 88wn one unit).

under the trade mark Tagit. Suitably, the antenna of
the RFID tag is capable of transmtting or receiving

oS RLEHYRIES Y VB0, OB A0EY, 2. 8 g ctor
resulti®] fehethd Lsenopéhatiorizis subtiyadifkiznanOnde bgaity,. mdj@x mel 160 is

aspect t he second transcei ver conprises a ‘hg
rotatqda@ewesepnse@o &5Rp AL gaaﬁmarﬁterhw gerr whaalshe 1t<i> .ﬁ@tatﬁ and in

rotatléﬁ ?)ﬁtn ﬂ%},}?@ﬂ'ﬁ egeCII1:2§)| 6{, Vﬁ*’e&%ﬁ thgpﬁ} a"ﬂln‘tnﬁxa% d.ﬁ{] 832 moves on

from f0' rtt ot rems Q@ta\ﬂ@h @fotﬁéf fiseoant oadel 1f20r h@xaedemeamebrmgs the
| abel or tag. In this case the nmagnetic | abel

Qr
index; tgoth 5a§gnt@eme|saﬂ§ Jelaligrshinvithing Kigkdpetty 144 Oédwwheel 140
such Ma?@ﬁé‘ RIckSihedt 138! rB?aRé? a8 EirhC Hea&?donﬁrc&ﬁﬂ wheel 130 rotates.
I ses plural ‘magnetic eleneh
As slmwsmm Eigucm Tyttes gogrindef theg redevantediesas t120nd 36, 140 is arranged
rel ative to each other in respon nt errogating
such giioel $249N6l GOUNt WEEHle1 S0 SRl Db 36U Ghat i 10 Eapy 360in°
wheréiﬁ.r{jﬁstﬁé'n%%érrbflﬂuﬁm% %tp%e wahéregﬂobh%Béaseﬁﬂmé‘%%cause there
suitabl e magnetic | g conpri ses
are sixdgdieizot & toneccoloeres mnn ol ahdlmersiaﬁtdlrlpmmxyn 180) such that
application of an interrogating alternating magnetic
field in the presence of a magnetic bias field which
results in resonance of the magnetorestrictive
elements at different pr edeterm ned frequencies. A
magnetic | abel of this type4l s described in PCT Patent
Application No. W92/ 12402. Anot her suitable nmagnetic
| abel or tag conprising plural discrete magnetically
active reg| ons |n a I|near array is descrl bed |n PCT

~ a2 a2 - . NALNN ST PNA NN o,
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Progranmabl e Magneti c Resonance (PMR) (trade nane)
technol ogy. I n anot her aspect, the second transceiver
W@ oosniEes a mcroel ectronic menory chip and tbher/GBe@s/000531
transcei ver conprises a reader for said
m croel ectronic nenory chip. The m croel ectronic
menory chip nmay conprise an Electrically Erasable

a smg{@?@r %b v Read%ofnslp \{I\éﬁwncgﬁ, QE&% couﬁt Povas down exactly

one Lm,g_r oel ectronic nenory chip is a passive transceiver
nd the reader is an active transceiver. Any
transcei ver herein, particularly a passive transceiver

mount ed, on or ,enc W|th n itabl.e Lner.;t
WheEhereViouRaeibErbedint RS RER o W< b). dng RoyRifhd 38, [EKhing from
the W¥d © efﬂﬂlh’)n' 3 aﬁ‘amds@&ly alf@eﬁtanama& Ble RI%RQ}VMGQIQMO action, as
printed text thereon. In one aspect, the f

describegh abevecresusiinttogcaloupd Nelgwée®b§9m90c1"84 ﬁéth%second count

w5 Sl kBRI e Btk 4 ity o

coloured poetidret 8&mrindicid €22 is suimbergkcei ver forms part of
a base unit which is reversibly associable with the

body. The base unit may for exanple, forma nodul e
el B SR HREC B 38035 (5 S0, bk, BB action resting
from thepse operatiaroisnatifli againsubtly differentas shatotmekiclc ahieeh140 action,

as d%igea&%éﬁgﬁésﬁg%r i St ¢ 't 012@&?'&% tg%%grf gourﬁ wheel 130
beingf'a@%ﬁ&fﬂ %tgaélécér%ﬂéBQHﬁmhesﬁéhemsE@# isafllly  sHuterétoff (i.e. no

s comruni cabl e between t he networ mput er system
indiciand22 hd 38| eistble rdtcalt)atAddiionally méhe st9stmﬁlﬁ|¢n &3 ypiteel set of

secopfiBlstieotelh o6 GRYORE Tl bR rlfBoctish hi b tegtn 144

wherEBy aAB! laviedeethUil 48 dAY tHd1@ceondaryi @m@ﬁe@tﬁpﬂ@ﬁyﬁo longer mesh.
radi of requency or optical signals.ln one aspect, the

Thusg iriftgrfiretacenntovnes| ni Pacertinges 19 @iatewayd. tio resRONS: thopentinued
t

user ST S 3LFEILMARCLIBOSRPRES hBR BOTBHGE CGhffer 101 s

mcorbbﬂtedtnmythdtamelmg maimmnmedmah&ant\nddseshtaveebm Idlsplensed the

further asp nmuni cat or. conmuni cates W
index mt%?ém;}h% 'ésfap%'@& wrcﬁ@e&é?{bnmt' il Sk .'raﬁgm'&@oﬁx gesh With the kick
teethPi £ 8 2BL¥e thERICKIRAGE. FAIMBIROERLT PRAWARY! s Ftaflon of the kick
t el econmuni cati ons device, nore preferably a cellul
whegbHdiGewdr npbertrarBntted dolthe second ccoumbiveeeedr130, due to the stop

positpR T epPdan e | IR RaPare du RS RO A

suitabl e spread spectrum protocol is the Bluetooth
(trade mark) standard which enploys rapid (e.g. 1600
It will i bee sappreeiatatd thalo the rapavet weage pmfuﬂm saceqdeﬁ@wetgr has been

descrglla(?c?m3 e% di {)ff? enhefrr esgclé@)iyd ﬁé] arean tb qcugl (dg@éwards (i.e. to

counf@ndfregh i 41 itel ‘hC@hemdeInQ?dbGthhmt mtef es@itee astsérrme may be
aspect, the network conmputer system conprises a

strai ardhe piashiiectiongaunt upwiasdsefhe. nrieadhiu et gnsf r%\en fon+ 1

oninﬁ&%bgg{e exanpl e of a public access network conputer
Sys wherein the point of access thereto can be any
suitabl e entrypoint including an entrypoi nt managed by
an Internet service provider. The public access
network conputer systemmay also formpart of a
t el ecommuni cati ons system which may itself be either
a traditional copper wire system a cellular system or
an optical network. In another aspect, the network
conput er system conprises a @rlvate access network
conputer system The prlvat access network system may
for exanple, conprise an Intranet or Extranet which
may for exanple, be naintained by a health service
prOV|der or nedlcanent manuf acturer. The network may
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password protection; a firewall; and suitable
encryption neans. Preferably, the communi cator enabl es
w@oonsomi7eat i on with a user-specific network adeeEe82008/000531

the network computer system The user-specific network

address may be selected fromthe group consisting of a

web-site address, an e-nmil|l address and a file
Inth%&%ﬁgggggfrOt &%Lﬁ%% 5&3 Péggngrabl ?é3pdsgﬂegmmyfonned
thﬂﬁggﬂdﬁé gﬁﬂﬁ?g@n source such that |nfornat|on from

said te information source can be made avail abl e

thereto More preferably, infornat|on fromthe

usersspecjf.i ¢ network address_can de ava i laple to
FiguESET02R: 191 T o or v R frcas it T sBEOhq flbsE ddhnter of
FigureeTRyithih the 'HBisirgof 8Wrg epdvider ifBdie? aisRide. IFa?ssiimph€ity, only the
for exanple a doctors practice. |nformation

partstipyelyee in each assemhly siee o labelleg caeaghyeieviaay Figuie.
conprise changes to prescription details, automatic
prescription updates or training infornation.
In a iirrst assernblynstep afi Figureeldd, inddxewhee ’o&i)rhaVingrteethrmne'rs mounted
conpri se cogﬁllance i nformati on,

s to say .
for fqtﬁ tqownvveéﬂ RTRUANG; $RINGYSMewRting &@%ﬁf ?‘QH%'BQ\?WQWA series
H&Ar
o S O e P R O e Gpemepy with s
mountirgghts ohdhelavasimgyl 18. so be transferred to the
medi cament prescriber. Where the dispenser is an
i nhal er for dispensing nedicanent for the relief of

In thé %Rt és’féérﬁuly@té@bfisr@r@wapb@ @ gééﬁﬂhdem@ﬁbvmgdéém 154 is
woul d i ncl ude breath data of pea | ow dat a.

moumiedéocmmtum omepiidie 1$g olithedmusing 1Qse with a
nmedi canent di spenser. In one aspect, the dose counter
is supplied as an assenbly for insertion into a
In th@ﬁﬁ’é)ﬁ%ﬁ%@hﬁly W%ﬁrﬁgd'ﬂéem@rﬂo\becmfeim'l?.hﬁs @aap-fm@untbethe sub-
ically coupled to the ‘drive' for th
assembhaREGrae 10 7 u Jhentop BoVaIoHE Mayhbs 968 iBedpingrantairfiow tube
190 f ?é’ceé‘ bde &d??efx‘?iéfb r@gH%é’hn%ﬁgSWMe# S
recelv by t ous ng’of a canment di spenser such
that it may ane (e.g. float) slightly therewithin to

assi st effective shin f .the conmponent )
In the g CaTSamIA Stafobr BR1S HR0ck Bibehi FANSHERLERM Tisrmounted
for rd b& n@&%gfcﬁ?ﬁ YA GAtHAS vJeP@I 1'8'Bf€tﬂé 'h%i]sf’hgq qpntained in

e appen ains as we as in the déscription of
exenplary enbodi ments of the invention made with

in the,3ex} ASRTBY LS AL PRI s TTRhelnaToBABE D AORNIEY WigR! 20 having
teethdm id Bl%@ed"uﬁtB th@f\ﬁélpms of thé h@ué‘ﬁ@oﬂmgwrﬂﬂwaﬂﬁ@%@ﬂﬂﬂ may
ure shows an expl oded vi ew of

mesh Bithi o5 HEMBCHIOLIeSIoR o Gameosh A0 THn eth Jekdeofhe Kick
gear WY 4808 BRTBhOaGedt o1 L T e ure s shows an L O

exploded view of a first nmedi canment di spenser part

senmbl y |ncorPorat|ng the dose counter of Fj
In thengx @sEeRRbNEERNo i WA CahrS e Bhaeha ) o fapHnted for
t
rotatlgbsog'?ﬂﬁﬁdlepﬁ ot égnv\@qggé’% ?tdté‘rgd# ngghg@stg(e)tﬁg 'f'rl'&trﬁ the level
of the'hesx/ooﬁntdirefvhﬂfﬂltmér(aass Eidure &)f Ratohet ecmrftBGMgages cam profile
di spenser part assenbly of Figure 4; Figure 6 shows a
cut away, detailed view of a ratchet arm assenbly of
t he second nedi canent di spenser part assenbly of
Figure 4; Figure 6a shows a perspective, part-expl oded
view of a dry powder inhaler incorporating an assenbly
conprising a dose counter a&gording to the present
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i nvention; Figure 7 shows an expl oded view of a second
dose counter in accord with the present invention;
wo@ane787 shows a view from above of the firstremdB2005/000531

second counter wheels of the second dose counter of

Figure 7; Figure 9 shows a perspective view fromthe

undersi de of part of the second dose counter of Figure

7, Figure 10a to 10i show a sequence for assenbli _
135 qiflarad 1 ¢ efeBt 58 S SPICN G107 0l Dt 564 RBUHR SaPrRyided 1o
the uﬂée%idjé ¥f @é&ﬁ#ﬁrgbngalr %etég&bmwﬁéa YB%0 brévért bakk running.

shows usage steps tor usihg the dry powder I nhaler

device with second counter as assenbl ed by the

sequence of Figures.10a to 10i: FEFLgure 12 shows :
in th RENCARRPrORAIEH o8 FIGHE d o lbcin §hf dnd ouki e 792 are applied
to theN§UHRESSIAblY! BV Fifur@ M OfFTHEr Ris&ida 13 NOWhich Rlc&N a%i #Wnouthpiece
from above of the count wheels of the_third dose
coveg igimoaintest forirgtatien relative do theyigpecoveh 1€Bows a pl an vi ew
from bel ow of the count wheels of the third dose
counter of Figure 12. Detailed Description of the
In th®mwt Bgsemblusteplofsiigure a0hoaalearupibstic beselnbd4 isl applied to the
‘herein and Fi%ure 2 s{ems thé undersi de of the first
fascigd 740 the s8bdsSsembh(ek FigHER199-and ki ck wheel 40 parts
t hereof. The dose counter conprises a housing 10
provided with first 12, second 14 and third 16 spindle
In thertinalt assgmbleatdp obbighlre 10f, thietounteg and tagicover 172 sub-assembly
.rotarjon and.a circynferenti al [ 1 18 .defi ni i I
of Figtec{May® tPairisichdp Wil a &y Spwoer ihalershtiesseinb defined within a

bottoR? cBoer 1781 The t6pU2 bRE Kdtford 2 7 BN elS dix@dlys BA§EGe each other
Intervals on a top face thereof anda set of "prinmary

(e.g. itv snap-fitet heat4semledfagdibr)i rcunferential ly on the
under si de thereof. Second, circular form count whee
30 also has '"tens of units' count indicia 32 provided

The 8ty poREedinHHieT yM-asSemBlyt &fmpasss hhesiendatangealabid biister strip
secondary drive teeth 34 provided in annul ar

191 definingefentries afhblisiageredde cORtaIRIBY iNgMiIdua); dpggse Ahninhalable
Fi . Ki | 3 t i )

mecEyfeft i S SQUIEE 0, T8 S1E 10158 o b BNl sotom cover

174 oy seadrisedf, a fdrivethuto s thétesllowdDfdrsseneeetialeopérning (i.e. by peeling

rotation wthin circul ar retainer d second count )
off agfieny obach blisen oM His cORENtHBsrect g 08 T8ags available at

ififG | ' ivee9b22 it
a8 0830 A3 Ao S s, 1 may
be appraciatedhdbbtsdaves hub t9dem miesheel welattorsship withdindexhwheel 160

e R o Rl TR & P eI O
160, $HE¥RBy Psdififg 1 betH Mideked AdvahcdlentbihehiReér kPpi &s described

recei ved by second spindle 14 for rotation thereabout
above¢iang, aduaneesmnt o the counter via stepaip gedni hedapg integaction with the

econd spindle 12 a herefore offset fromthe first
°°““EM%HBF"Sﬁbtaét‘?e‘?ﬂ?)".bea??é‘g‘éi%&’&gf Kick teeth 44 of the

ki ck wheel are in neshed relationship with the set of

secondary drive teeth 34 of the second count wheel 30

The i pawdar swh-as§emblyi éh obra ttifee kgeneralhedinowm i the art and for
id i | .

exan(fS, HoscrBelity U, PRl s, SAOGERS87 3380 35S 558140 in the
name pEGHX® Groufi Igtd. 1) mesh with the primary drive teeth

24 of the first count wheel 20 for drivable rotation

of the first count wheel 20. The step up gear wheel 50

is in turn, drivable by index wheel 60 that is

rotatable in response to user action e.g. in indexing

a dose within a nedi canent dispenser (not shown). In

an assenbl ed nedi canment disg nser, index wheel 60

typically couples to a tran gort or
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drive nmechanism (e.g. a drive gear) for advancing

nmedi canent dose to a use position. First count wheel
wQ@0oosmys7at so be seen to be provided at its undeeEGB2005/000531

(see Fig 2) with a fixed index tooth 28 arranged for

intermttent meshing with the kick teeth 44 of the

ki ck wheel 40 such that rot ary noti on of the kick

Wheel 40 resyljts fromr i on. of the first
1t will RGPPSR SSRATHIR LR S¢S DoV TR &S Ph caried
out Whdlly' 8t oHE SoORRIAbE BB péiitredBE8bpafatd Soddtiohlseth | 'dﬂ\e preferred
response to user action e.g. In indexing a dose wt
aspeat, rtbdi caunten aUdstpermer(sma@lemmy (taheerebgedaasehown m Flgures

f I [ -t :
10a QKIS prosieip 4 194F50, A8 suBelied HiinghDintr wtn he bottom
covePf d%&déﬁhhé@ﬁ@hb%@h«bﬁpat dith@edcatign.of i ndex
whe 60, step up gear wheel 50 and first count wheel

20 |s arranged such that when a single dose is indexed
, . fi , ,
Frgu% f‘ge{ @228 %h%%vbs %&@?ﬁ?ﬁ@?é%lﬁgﬁgeid ﬁovﬁo%m‘géh%?ﬁlewce with
secohenanterias p?rddac\@dady the assarhbly' sequeate ob Bigure»8a tor 0.
one unit). Were the previous visible count was x9
(e.g. 09 or 19 or 29), the counting action resulting
FrgurfeIr "?’i‘été?\% 8 e gﬁHlH@ stép, SMb\‘}vh)éhdfafsE%\r 49 - afd1®8zel 194 carried
ex whe 60 is rotated in response to user
therwyt amrcdatesh wghseepectptOgﬁw tophé%lz &0 botteot énat \asitlle) rcovers to

evebR hiliShedtitob, 5 Gba 8540 20e T b ike 160 o

V|S|bl'e§’tt§tbcﬁﬁ aivanee é'UI|§ierC;dekbt \whers b?lgtéros"eﬁﬁe[heréWQnakmg a dry
brings the index tooth into neshed rel ationshi

powdgrtdoserayvailable are:étmadwartqe thiectoupterevisteg rhgearat gQ Ret visible).

ne il M St PR EAR Y bl 2, % SEERBAERYA 17 o 10

wherelitinrthlseosvat thelteehs refleséits tHd numbar bhdgses Eembmtdgafrhe patient
t he second count wheel 30 rotates by 360/ 7 (that |s to

will trery inbialestopyolie BoHthpigee 19ieihinassle Be mMadsament dose.

spaci ngs, where in this case n = 7) such that a single

i ndi cium 32 thereon is advanced (i.e. the "tens' count
Afternmatizht aseesadtds shownuati Rigure 11y thie fasciappr tds aotated in reverse

that, the above usage has been descrij bed ter - .a .
fashipBSEn TeVaSEarRIR YR FPIGa 1 TENRTO TPk fRecBligtdr strip or
coun@&u%IMhEFé?Bre foed Aot ébu*htﬁnon i ndexi ng) but that the

counter assenbly may be straightforwardly nodified to
count dovvnvvards (i.e. instead to count on from'n' to

vl Sl BRI S e i e oo

therebyUtedgaln %taFécgwrtﬁ réspddto RRE toRd 32 dYbbttori {nbBWkble) covers
i ncor porat ed as part of a nedi canent dispenser

to reyaak Hie soudhpieee 182 phaain.nthiprotatian ath mausesmdvancement of a

o AR B R BUARE 3,B. Gbel 5 gl anc

advafiesP the esuttee N@ShoWﬂUfﬁeﬁCodntpés frépresentedcloyrpolotired) portion 180
housi provided with first 12, secon

and ynis’ un%yluahaZ?hn?w desregsingifiemdGniq el 9dé‘5@1r%warre9'ves the
patiefit al%e?té glgarﬁﬁwﬁamaﬁ 6’rf||¥ ef"té\fv' Qs brRaln frF%Hﬁ ‘?r'ir?eﬂér‘ 3hgain, the

acir ar retainer 19. Firs
patient wijl theapeltale cblmnmlughhbe Im@ghpigse '192i to seceiva the m&dirccaraent dose.

22 provided at spaced intervals on a top face thereof
and a set of primary drive teeth 24 arranged
circunferentially on the underside thereof. Second,
circular formcount wheel 30 also has 'tens of units'
count indicia 32 provided at spaced intervals on a top
face thereof and a set of s%éondary drive teeth
provi ded in annul ar arrangenent to the underside
thereof (not visible). Kick wheel 40 has kick teeth 44
provi ded in annul ar arrangenent at the top face
thereof In the part assenbly, hou3|ng 10 |s nDunted

. = — o~ - o oy o
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indicia 22, 32 on first and second 20,30 count wheels
are visible to show the 'current dose count'. The dose
w@owsheg72d is al so provided at the second couneCTBedos5/000531
30 with the additional feature of non-return arm 36,
whi ch sinply functions to prevent reverse rotation
t hereof . When assenbl ed, first count wheel 20 is
ived for rotati n\Mtrnn ci rcul t ai.ne nd
Figuised Ol (SO the BNt PHEIng (IERel WITEH 10368 | Hn@nd bezel 194
carnédi ﬂ@br&@%‘ér@%ggﬁ id?@l@dthtH fé%%'&f"ﬂ?ﬁwé‘ {opSt7Z QHtho‘ﬁBﬁﬁtnot visible)
st spindle Thus, the first 20 and
coveeietm rm/e:ao tha mctutlwmeee 4 9ar a hisratatioesavses advandesrenti gf the final

ois Bl AR, il s IR bS] oS b3 g et

and advhrides tﬁéaﬁﬁlnﬂir nBeshoWT; Yh@lcouat, asebrdsbntéd @ly odhsaged portion
40 i s received ¥asecond spindle 14 for rotatio

180 andrwaitsodndigiume 123 newsdresnasingite ‘eyd Porgaipringahatiesy will then
\/ o f t 0 h
|nha|pI tPé hf‘(ﬁg% i uﬁgc;@?é %%oj?l’égeset gfr%&ﬁlc%fw{ezgt%d‘sghﬁqg% {Ahaler is
now thmtki ck wheel are in nmeshed relationship with the set
of secondary drive teeth of the second count wheel 30
such that rotary notion of the kick wheel 40 wl|
Flguﬁ:-ze‘f"l‘{)J :_srt]wbﬁlsg\gfjéf Ha;?iﬁéﬁé’ﬁ tAE ﬁd?i%n?%@ﬁgrg#é?é’#?ﬁpv\ﬁe&hmg%he inhaler
aftervthelfh:iae doae Fiag. bagn meade Wauattlme ptatlmar@f thei f\aecnae‘elh and bezel

194 Eratad Ikrebbin KRSRTCt 9. TR 12p” Y gufbridbdl VEIbIRL causes
shutteR 180" (Rereih nYRREE wWith & Pﬁ&ﬁm@h@‘&i n@cﬂcbhﬁton the' S8ctnddcint wheel

In response to user action. It may also be seen that
130 tonbe drawie éntoDd cosnthrobstusadt position ebFiguie Ié MeweyvgReas a result

di . f
or g RSP By HIghe s Bl T3 558 VoSS 130, any
furth@!tJ Fdthtien ohehdlasdigr 79t and bebelotgd Hasenareffecaorthe second count
Whe@oﬁfenser and i ndividually indexing blisters .

Qi 2nchghersirreadrer I fidcs: dhegs 18R remainsopo. ARy ‘count

f | k
esu i QRO ot B8 L LoBREFTRY 10Tk Mo CiREgl by e
shuttﬁeor Thbebld;westrmumayr beffuﬁhguraeiyamcmdmmmIthemayalee a few more

ated tha n the first step of a typical e
incregiitas Pah nor GRERISIRERH & 1ade B iahieepegeisd tES sl HSter has
62 rotation as the blister str
a"edﬁﬁﬁﬁieaﬂﬂgngﬁ |ndeX|ng|oper2t|on mn{ﬁln tﬁe hgd:ianent
dlspenser Figure 4 shows a second nedi canent
Flgur(ef ?,ﬁ_esg@?vré g%ﬁ%ag%ggbf@)l gelggq%ﬁa{qu] 2@'1“%1e£§||nysu;%%”é for ;;Towsmn in

sub- é%tﬂ?'f@ftn‘?@o amédichmeht @isPEASSAGE Nbe BherBRMALEIN the following, the
suitable for the dispensing of nmedicanent from

dosej n@lurwtedmsemhlw@ﬁswdlr bandesqstbgdt as ibuseddn ¢@pmmction with the

[T [ I
mea G5 T e ATE i L Efbed G0 BRI Ploure ca
althohgbl&hlﬁgs hot Wl@e(teﬂ@h am lirhltfnlgrﬁ theZouseera2ll dduldras édwily be used
spi ndl e nounti ngs,  each capabl e of defining an axis

with gwelrétlﬁi‘ti"@ﬁ“%‘i‘iea%‘e& disprPe®Snti al wall 18 defining a
circular retainer 19. First, ring-shaped count whee
20 has 'units' count indicia 22 provided at spaced

Figurest t3avand tib eesmtif/dyeshdvetcubﬁndmbt'@mefiewﬁ view phithe first 220

and {eaa L e PaBS oM TR BbRErTouE Bt e

30 al so has '"tens of unlts count indicia 32 provided
at spaced intervals on a top face thereof and a set of
secondary drive teeth provided in annul ar arrangenent
to the underside thereof (n é visible). Kick wheel 40
has kick teeth 44 provided ' annul ar arrangenent at
the top face thereof. In the part assenbly, housing 10
is mounted on chassis 70 having top el enment 71 and
encl osed by outer hou3|ng conpr|3|ng top cover 72 and

. oa T T . o
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73. More detail relating to the action of a suitable
shutter 80 nechanismis provided at Figure 5 and
walemsnrgeT on thereof. Bezel 76 retains the shub¢EGB3®5/000531
to the top cover 72. The top cover 72 is al so provided
with a ratchet arm 36, which functions to prevent
reverse rotation thereof. Mire detail relating to the
action of ratchet arm 36 is provided at Figure 6 and
description thereof. Wen assenbled, first count wheel
In mdfe tstallptis desk tounteotasembly@@hcomprisesibdraseeplaten2t0 provided
second count IS r cel ved.w thin, the ne -
with F617 7o RcoRT A6 aeaY 4 1o oRndRaRoRniids. daahicanaRl of defining
an agiécgﬂgot?goﬁ'érﬁ amﬂkdmﬁf%rérﬁral WﬁmB%ffnirfng Afcudddretainer 219.

count are 1n concentric rel ationship
Furstandgmpedrcmunbwte@b Ra0dtmsuunito neaunt Andisian?22 promidesh at spaced

eSS BFca. o DA DRSS Bl e 224 rangea

circutRferéntlz8g €Y fle bindereidiad trarb ol (enl Avisible ot Biguse 13b). Second,
t her eabout §]I .e. at a second axis of rotation defined

circutgr foren esehdwkerindB@ also Jhas tth'@eeftGF‘§ off el ERWM fngicia 232
prov *agsét %c\%ﬁi% err\gérlgto:ngg' m&@&% tﬁ@{egt?l on gett@feée{g:oﬁéaﬂf drive teeth
234 proviésd anyuidr avrangesieht tf th&m@snﬂedhemuft(agﬂeebnmlsmle on

such that rotary notion of the. k
Figuraddbl. | o ReroteRdhrOA: PP RISIen A the SREoufary|dri teeth 234
are ,'eﬂnbgz%dq Tr9<§'@éa§o‘?1e§df‘ tRr \Qﬁl 5%&%@@&%%%@' lafed dé%%'nkStlon The
e on he primary drive teet
seco’h@ oburithehéelr 230 ioalso pmmﬂedz‘mtlh @olalired Fisiréomn &B&tamih protruding

shufer 380 e s Sinnodupentiael 1R san b soBHEES 1 dBRurd porton,
for |ﬁﬁéﬁéé‘%§ KlBk W}%@PE%G hal KiSetecttt RUADrofided h Bhoulkae adrangement
e I ndex wh O may itself be nounted to hub 62
at theuop fa«:mthereoft he nmedi cament di spenser as a whol e, the
hub 62 receives the | eading end of an elongate form
blister strip (not shown) for pulling the blister

Whet Asderhbleaumiat Ebentriaigedl 220Nt reteived &arrotatidn within circular retainer
i ndi vi dual |y indexin E bl i sters containing medi cane

219 @nslesgenndde@pt e \segceived yhig Jee d nq{ngng)]uotdhé% defined
oy TREEAAHREE TR oy W 228, SN0, ef St 212l e becrance
existRyeteenpitiectiisaPed drithsecond 28@fdoust whieefs. dfhusudihe first 220 and

operations, rotation, of thelnd
secqsh2a0 0uRt MSRR 48 Becqi Rt BRI eaE feydl of the second
cour’\:t' ngéQ BPSI Ig‘j%gﬁeﬁ r‘éfatﬁ@k{o(iﬁaf 6f el M8t 8surd Wheé&t2X0 to enable
isin an|neX|n?operat|onvv|th|nte
shunmdmmtmprotwohqoevmeand Bbgve thes at@mgntawaeebZEQdBothewheels 220,

er, assenbly 80 for t
230 35a rQGIAAE PLba ORI ARSI giAlRy Bifnen gf BRHiAon by the axis
of fH’E‘PESmQﬁat aid anBQHe GAYBE of thé élrwléwréiﬁﬂev\lp_ﬂg i hone, the first 220
wi ndow 73 through which indicia 22, 32 on first 20 a
and ssecond 239 w@@nts wialel eounter toeaah Iofhet dieploae @J%*ﬁ%‘ﬁﬁ "the other

ur\r 0 c t, S I

antizediefiilr b (g SR s e etlee by crpash skl 414 26 rotation
thershboutn@e. be ao@axondbads oShotatien d&(ﬂnbdsbyl theeseaond spindle 214 and

ring portion 8 i zed fo receip y cirgcul ar
thereordistinet R A FESt iR Dk FotgioMRy hestel & Ko tedlh 444, Pine kick
whetP até i cﬁ %é@%@ofeléﬁmﬂﬁmﬂt theRS&! bfakecdidlary %n@é S8eth 234 of the

provided w th printed bl ocking portion 84.

undersi de of the shutter 80 is provided Mﬁth a

protrudi ng dog 86, which at the '"start of |ife'

protrudes into first, cut out nick 77 and at the 'end

of life' (as shown in Figurqﬁﬁ) protrudes into second,

cut out nick 79, wherein both nicks 77, 79 are

provided to top cover 72 and | ocate just above the

position of second ('tens of units') count wheel 30.

That second count mheel |s prOV|ded mnth drlve

e . o ~ e - s o Y ~
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arranged to 'count down' (in this case from'60" to

"00"). During the count down from'60" to OO the
wa@ebashey721 s arranged such that dog 86 | ocates PeT/GBe@s5/000531

nick 77 and the indicia 22, 32 on both count wheels

20,30 is visible through the transparent shutter 80

body and view ng w ndow 73. On noving fromcount OO to

secobfqaut Wyeelr 230 SHRBAS FRIANS N e e Kk whoah24Q resutts in
rotar?QHé‘t‘ioﬁNB?ﬂ{e Sécdrteesln \ﬁﬁ’é@'m tlrti“?uﬁlh webetedn 2521 &€drive wheel

otated (cl ockw se, as shown) to ag the printed
250 pwshi with 8ae pnmaﬂ)fdrtyeeteetmawlcﬁvthaglrsﬁ ¢alow Wisgelh\iddcfor drivable

is there | ocked  of copre onds to t end of .
rotatioy of isc TSF CBRAF &BrL 2200 hindit Uieo 3RS gorhfarotEy i Ued ith the
medidBehe?® diddenger aﬂ@pbﬁﬁflgmdwkthéfmn@e%@@l 080Nt dedle by base

30 against further rotation when the shutter 80 is
spoo&tai@e@p griveAB0a @sidasciined grevjieusly-ot r usi on 38 from

passing by it. This also |locks the kick wheel 40 in

pl ace and prevents the first count wheel 20 from
The tounteesubatsaeimily @é¢ristgrevidedesitt adbbkiag pim s whith protrudes

the kick teeth 44 at tggzend of, the next rev | ution

thro%g'i‘eo'ﬁ PL@ A2 dp o drive avhest SR0 e datt t%‘éfé‘{e wheel
250, Qﬁerebz pYé\F dﬁ c&hﬁs% e9t I%CO%(FBMFIP%U%H%H 38t counter sub-
t esira h e.g. to

reve | e reverse novenent reo
asseagzhy rQO1evb'aIa ttymcalndnanl.éamrmgmpmabmnt liee vidwaagembly 201 is

73, aft the .'end o i.fe' i,nt, has, been
thergfyas AasemBEd. And IBEKAG Pipe2s] hskeridd 4 IpGR b es Aeek 250. The
locke#Psub-assEmBRS20 P ietHe tFéWs%drl'é@ fBF Rdditsd ﬁﬂo %Ss@fhdlé‘%edlcament
second counter wheel run in a channel in the t
dispensee for7ase erﬁthheAﬂadlqadmg 3be decking pyeebhds wmnnved such that

the SE SRS i houk BsBRORUE TR, SR e st g feticament

dispdnigerher. This al so locks the kick wheel 40 in place
and prevents the first counter wheel 20 from advanci ng
as the index tooth 28 attenpts to drive the kick whee
|
Pt Sat kDl 25 FRAY 48 e 520K B8 BUREA A ilerscagp Fowre

9) wifi¥ aviixglddintiex spdtht228arahged mmpte‘ramtawt\mbbhmgamﬂeme Rigk teeth
iven by the | ower i ndex wheel and friction drive

244 @fr hg Kighwhgek24e sHchdhatiratany metinh ofdbie; Kiek whegl 24 seswts from
rotar%0 otiéh 'd?cfﬁe fiR® &RAft WRedICP20T ﬁl{?g\f/héﬁ%lmﬁ%rnﬁt@bnt meshing

ul'd slip thereby permtting t Ister stript
occuegdvance in the nedi canent di spenser but not all ow ng
the count to change. Alternatively, the | ock-out of
the dose counter 1 may prevent further operation of
LocatiRg abB: GsTBMinte MBBBREI2(DL3I0aRKIE prbGideRY Bé2eld lens unit 294,
mechani sm Figure 6 shows a cut away, detailed view of
The dezak @4t isaprvvdeenwithy awplueahihe qfodowewamiy horotreding, cammed

sectif p3R B ACHRRly HiEBELRTh LR A3AETR0L 235 of e 585end count
whee‘l mohqlu@l mmmcgéutrdneaaw (vahichrigesifect,r sdt 20 panwfs to the ratchet
30 count eel s, each having count indicia 2

ond )
elemgat PEENEE AL 5@@5@&@& With he datcheh eéem@pt ?ﬁﬁesqqli‘e@%é*? prevent
r

rovergh GEIAOR 1 A8 sRRinY PG WREE] 200 o8l e b Bt Rpfieitpmpering
or duprtothel effeétswif tumdesieableyibration er Wﬁpad:tr ough whi ch

indicia 22, 32 on first and second 20,30 count wheels

are normally visible to show the "current count'. The

top cover 72 is also provided with a ratchet arm 36,

whi ch engages cam profile 35 of flared star el enment 33

provided to the top face of second ('tens of units')

count 10 wheel 30. The cam {ofile 33 (which in

effect, acts as pawl to th atchet arm 36) acts in

conmbination with the ratchet arm 36 such as to ensure

correct alignnment of the indicia 22, 32 and also to

prevent reverse rotatlon of the second ~count mheel 30

T T M T
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15 Figure 6a shows a nedi canent di spenser 470 which
i ncorporates a dose counter 401 which is a nodified
wo edosioT2pf the dose counter 1 of Figures 4 torpGr/eBRdv5/000531
i ke features being assigned |ike nunerals (as
el sewhere in the description of the draw ngs). Thus,
the dose counter 401 operates in |like nmanner to the

dose counter 20 1 0 igures 4 to 6, including . i
The BRari At g IHineharcuified WEY & SeerbvouSh e@RD: obvauing windqw, 245
_ o M : . toondi o _
I Wi A B P BR S22, 3 Blspl (1, St ndil 258, 233 Hifigoenting
the doseicambnT hdilagking pin 2&7Diszalso comippbed immtheubgzel 284.

seet hrough portion 481 of the shutter 480, to a

shuttering position, in which the non-seethrough

As sREeWhIiRFigtités (1Rrany ¢8a, PRaatMHctblometi 23608 SIhfiglfsd 48Q resilient
shutters the view ng 25 wi ndow 473. I n nore detai

arcuateefingafi disprsad ai theeadler circoméerespe i the seicgod cosat wheel 230.
[ 0 4 j ' -
e BAEREI S8R e 208 KRD NS BhARRLE phLt iR 258 sh Wp of e
fingedeThairaghet oeth 236afselddtistlgristeracts ithothieacarhmgd sections 235 as
i ndi vi dual doses_ of inhalablerﬁo medi cament .in dry
the s66RRR COHBY Wheali3 G iatates ta plavent e yerse EOWAY0RKN@eRF ¢ hi n
the bottom cover 474 by neans of first and second
drive hubs 493a, 493b, respectively,that allow for
The secprehtowit vopeati23@ iaithis. erbbogiewnt ngyindégrally foromd with the ratchet
ac lister to, al the contents thereof to be nmade
me”&%igpgkﬂ”é’ tﬁp ﬁt}l)HHPf %Bé\l 494 for inhalation by a patient
at nout hpiece 492. In turn, first drive hub 493a is in

coupl ed rel ationship (e.g. via conplex gear train, not _
As sbbwnnthevihird countersasseasdy Lakds apanged & £eoat down. 1hus, in a first

drivabl e tation of firs riv es S
use PpifBprof e ineihaiert ASberire, F1rL 0h £l 8, 6E tags” shbol take-up
drive’ @80kt isnebtatedd it hegsbrasec edreivler cdctioReirf iinddxily isstddke within the
strip 491a, as described above, and advancenent of the )
medicgmené dispenser 478y iheeelh eavsinggharrriver geamzeaP detobgte which, in
turn, kOIS T FalBE T AP, ik 0B wifee) 228, SRR B 526 take-up
driver £6@4,i 1@ ippgedrtwheelszstband fisstecduak eneet 2R0ds 46@ingedcduch that

that, drivable rotation t he seco drive, hub 493b
when astingle dase; fiemyfirghstip 4)411@ SR ﬁﬁec{:gx@cﬁ%@m@ @Pﬁ%ﬁée take-up
A a t l tdid :
drive’ 380 et RUATSAERN 220 AR BETR Shorh Uit Bl g gifium 222
therdont ib advhated (ire. tes poniilsecounturs ehe wiridomt P45 nudveshdown one unit).
nmedi canment di spenser to advance a nedi canent dose from
the first and second blister strips 491a, 491b to a
Whel She $rblib08 VISiblNEGnt REHEP AR 245088850 819, 30 or 20), the
I nst arice belng doses of different nedi canents, "are
countingactidn rgsultieg froen thenhse bpgradiontis subthy differecte Gr&2. again, base

The ,rot af.jon of the,base spool take- dri ve 460a of
take ek AE RS OB U LRTPOIRG Bry SR Bo7Ang AT diear 250 to
r‘ - . . . .
causliHRMNGSb 58 el S 901 ki LIRS Sl 222 i
the windowe24b novedosre frooud' do ‘@0 T his rotation ©f dbarfirst count wheel 220

howeiea 5188 Biings the e Pith 358 Thpdfisistid Eqétgqfr%{?q”@ﬁhttﬁe kick teeth
244 HPRidk Sehded 248f et tHatehaibknwraBINL 4P fothte aRdlirf aifNthe second
doses fromeach strip 491a, 491b to the use position

count avfteed A3detRiates. Asrhestasediudn figweqldmt thel geaning af ithe relevant
by the patient through the nouthpiece 492). |In other
words, the "dose" for the purposes of the "dose count”
recorded by the dose counter 401 in this instance
means a conbi ned dose fron1g ch strip 491a, 491b. The
counter sub-assenbly 401 is grovided with a | ocking
pin 451, which protrudes through an aperture 452 of
the drive wheel 450 and an aperture (not shown) of the
base plate 410 to |ock the drive wheel 450, thereby

.
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recorded during transit of the counter sub-assenbly

401 . In a typical manufacturing operation, the
waenmsasgenbly 401 is therefore assenbl ed and | BCRIGBY05/000531

pin 451 inserted to |lock drive wheel 450. The | ocked

sub-assenbly 401 is then transported for |oading into

the nedi canent dispenser 470 for use therew th. Adter

| oadi n the locking pin 451 is renoved such that th
whegls 228, %ﬂ@e%ﬂs@ ar@ng@ol/S'U@Bﬁbagthﬁeseqprt%@otﬂgs}/éht%h?&ou@tates by

soor 1 58,5 S Bo DRUGHEr S SRETMRF MBI o) sun

that &idi ﬁ%e]ﬁ@lcﬂﬁﬁl 2PChRAedB agvaricath@el. thertemst beurstoh; the window
and ure 9 shows the underside of the first 120 a

nd
245 meﬁ ovgD exaciit onp ety vl ecRotgrelbat thep thiegd t:%unter assembly
h it
201 Fs 5&?@% id cﬁ@ﬁft @cﬁmﬁ%&ﬁﬁ(ﬁt?ﬁ% :;o}?& mé?ff@ﬁg%%uﬂpﬁ?be blocked
out. Flgures 1 and 2. The dose counter conprises a housing
110 provided wth first 112, second 114 and third 116
spi ndl e nounti ngs, each capabl e of defining an axis of
Whefdid *@I&@%Iﬁb@ EGUHTWRISENS pfﬁ xeah, |thé3€,‘%uﬂﬁﬁg Ricfién ?esultlng from
circular retalner 119. Firs ring- shaped count wheel
the U0 dpesatiamist agaimosubtly wiffereat ip2hatr the Hisk wheepadBdaction, as

i.nt s f f t
doschBbT 24RE, R8s BRnL ST 8 3, B ERBER! 380 P B Ebton coun
wheél'ml%lﬁ Ad08RE&Y int ?ﬁﬁ:@dn thé Mehdew 24ersuchanat thehesit display is
al so has "tens of units' count indicia 132

‘red %r(bel crlgueed pystier @8fnard indigia @2 24s nopesdd- t her eof and
a set of secondary drive teeth 134 provided in annul ar
arrangenment to the underside thereof (only visible on

Whefd the Eré?/]ousl Visibhy coentneas et Git(i. at xﬁﬂ)ome)ostmtmyladt&ﬁn resulting
one of the secondary drive teeth 134 has been

fromthe usgawﬁatcan 'St SHileAGAIN SUBtY, ifieTenaanal tya kil wh@@te240 action,
o= ASSIELUPIAR, (R0 T5 B0 AR o 0 L S8 count wheel 200
being fadvtaat:edflﬁto placehswcln thatsthembexti disptayi i tfe Mhlaadcmr@S is fully

ShutGrREPI (G5, i R32esshVeiniS gt gl duliiarlitecatop Bosifion 238
in th?%b%%@@dﬁdaﬁ] dkibe téé’tﬁ JHCR BB8HROMtYBBPoSSP Pét@tuﬁdw.th the kick

i rst count is received for rotation wt
teethc244 whereby the kmk taath 244 and theusrcondasy diige teeth 234 no longer

mesth i e st dous RSl iadl o it 0y tpl S8, B remonse to

contihiidd H4eh obBrdtionl ¢l ARsicaieat Gispehyaeintd Whidh tﬁt%tdds'éocou nter is
and second 130 count wheels. Thus, the first 120 and

incorpetatad, netwithstanding thatsllmedicamantdasesi avecbeen dmnﬁed the
le.af
ey 28 1R B FREP 9 SAY BB A e b e ki

teetht R44n@leaase bé tkivk Whbelt APtototate tiavevandthid eotatibphef the kick
first count wheel 120. Both wheels 120, 1%% %
whegl #40 wil B0k bEransraaitda thei SEcond; G iPel A0 atye fo the stop
[ ¢ nd the
posifl 38 Bl e e EP a0 remlne iAq sRBt Mg PoREof 140 | <
recelved by second spindle 114 for rotation thereabout

at a. s of rotation qgefin y the
it wil b PRl Wt e cptiher deape 8 e oo ehuRter ags been
descﬂﬁéé u‘i’fter'h% 8f é%hnteﬁﬁ%s%ﬁ{bl)r’fzokléﬂ%ﬂgé@ﬁb dd[ﬂtthoWHWéhrds (i.e. to
wheel are in nmeshed ationship wth the set of
Coun§<§tfoff9mynd'r1| Ve ‘ne@nhingexingd, bHE thaichiedcewiler agseably may be
130 such that rotary notion of the kick wheel 140
results in rotary notion of the second count whee
130. In turn, gear teeth 154 of step up gear wheel 150
(only visible on Figures 7 and 9) nesh with the
primary drive teeth 124 of Phe first count wheel 120
for drivable rotation of the first count wheel 120.
The step up gear wheel 150 is in turn, drivable by
|ndex mheel 160 haV|ng teeth 164 that |s rotatable |n

o o oy g, o
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a drive gear) for advanci ng nedi canent dose to a use
position. First count wheel 120 may al so be seen to be
w@easiotgd7 at i ts underside (see Figure 9) w thper/GBz@d 000531

i ndex tooth 128 arranged for intermttent neshing with

the kick teeth 144 of the kick wheel 140 such that

rotary noti on of the kick wheel 140 results from

tary notiop of the first nt ~wheel /120 only,_when, ,
straigifoaward e mAATEEEhtO GRS URYAEE (s INHREd (R GRVRIPTLBM ayto  + 1
on'nmﬁﬁﬂ Qe seen to be provided wwth a ratchet arm 136,
|cﬂ engages camprofile 135 of flared star el enent
133 (see Figure 9) provided to theunderS|de of second
"tens of its’ ount  wheel The anrprof ,

The %gmpeﬂentﬁ @‘n tpgcqc?ung r gn%gngaﬁs llleﬁea cg éalssel scribed
abovaChay bt Aftide Aei Qr'i'gr WlitholehRatediafd 8liclia® figbtic b@l}rﬁ@r materials

to ehsure correct alignment of the indicia 122
(e.g. acatahs ABS). prevent reverse rotation of the second

count wheel 130 as a result e.g. of patient tanpering

5 or due to the effects of undesirable vibration or
Whilstiheebse lcountes ihetrdia rasisssn mainlyrillystratesicfen uSéa\lrtrtdnmedicament

profile of all teeth 124, 134, 144, 134 164 ha ﬁ
dispensgndrdviieh @n alenepts forawplstet girin isopdyancss ion@nabe release of
medr\éQHeﬂ't‘?rothﬁéqﬁ@l\ﬁ&%gcﬁ ?hé‘r%%fﬁ?%% \A%%uﬁfefr%ta“é@surtable for

gearing nter-opera ity o eel's 120
use WtB, other 1fypes ]cﬁOmm‘dlctdmeemiodlspenserAsTmmo\rhe dose wmtiotet is also

suitapfe, B Unst Wipemetre, chsralshalate OB uPe Sevis, g wfieh. generally
ctuétﬁﬁpgrr%pér?snr’éﬁf aﬁcafctdéﬂm@ rﬁovérﬂehf‘(@%eﬂﬁbrﬁdé‘\ﬁﬁ eh&IMD] Banister)

i canment di spenser (Not s omn% al so
relativautsi itg htuspnaapregenoirl 8ryvpowidet Sonalers éR@tPé) and tapenvoir liquid

soai ST (2L R SBinel 357 A SR 5 P vk Ghh eteing

mové’\*héﬁi (égobrrﬁg%et&m@e@évrtwm cbvfimani¢ation siitrc evetbulk reservoir)
0 is arranged such that when a srngle dose is

I’e|athﬂd@xﬂ‘@ bylkatqsm/mbnam qther tyresx ofumti-dose, dey pewder inhalers
e {
O F BoobFly 858 B0k, BORerf B responsive to
a doSQLHdvammemndOM@vémentu(‘é b) adOaNHSlBgee toisteprpadkotes move the next
i si bl e count was é . or 30 or, 20), the
b““%@@rﬁ@ﬁﬁéoﬁ& ij%lﬁler"lé§9§ 'Pﬂg@@% o haddingper ation i s
subtly different. Once again, index wheel 160 is
rotated in response to user action causing step up
Suitapbarmetieamehb (dispemserat lkeraird dre foot thiei dispensinge of | medicament,

AR R .
obsﬂ%bﬁﬁépGﬁhﬁﬁa%Wﬁ%éasé%@CﬂﬂMﬁYﬁéndﬁﬁ§Qn@EhéﬂﬁnkﬁﬁohgdeX

ooth 128 into shed relationship with the kick teeth
144 of kick wheel 140 such that the kick wheel 140

oo et 4 L5 SR R, E g pacesi, ..

codelrfd, QﬂWHrohHmﬂhrﬁeléfbotéﬁmwe éAtany! aF maorphihes lmigrrtahqireparations
t he second count wheel 130 rotafes by 360/8 (that is

e.g- ﬁdtle%qmbgnt@él@rgrce evllecepmoglycate: (g0 rmiEr sediumysaily ketotifen or
nedS) 165 ABESAAEE SRRt BESSHEEEREPBUAL eniiine
strepsbdsm;/dzrar sptphornamrd&)) tesraciiclintest andrpfgitemmm cantihi¢anines, e.g.,

methgRYEEnS 'aﬁg HFRThoaHEs oo Brabe e PPRRsORPdeud s B fibropionate
was 10 (i.e. x=1), the counting action resulting from

t he use operation is again subtly different in that

t he ki ck wheel 140 action, as described above, results
in the coloured (e.g. red) g%rtion 184 of the second
count wheel 130 bei ng advaneed into place such that
the next display is 'red 9° (i.e. coloured portion
184; and indicia 122 i s nunber 9). Where the previous
vrsrble count was red 0' (|. . X= 0) the countlng

. T o o o o, - o, .
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as descri bed above, results in the shutter portion 180

of the second count wheel 130 being advanced into
w@basm7errh that the next display is fully shupe®BGB005000531

off (i.e. noindicia 122, 132 visible at all).

Additionally, the stop position 138 in the set of

secondary drive teeth 134 is brought into opposed

relation with the kick teeth 144 wher t he kic .
ester} dudoSone 0. i ROVIRIA SalEr AP BET - BHasods gefleponide,
mom@%%BneTQ.gﬁ’ as TthE NRirbAteS bsfe?)! néicfé’_@@ﬁi'dg}%ﬁaﬁﬁfﬂdlé‘r\’@?(e?é? as the

rotate, €.g. in response to continued user operation
acetoriided nmedi Gane do-difkpeoddB-hyaroxyshéaimethyl-8axe- thuptagionyloxy-

101 is incorporated, notw thstandi ng that

[
andregieilchdiane- Hokearheilieipe aridi sﬁéﬁs@@z—teﬁw@ygfmwaﬂ@&'h ester;
. f i . 0. wil i Ll
anik SRS el dE bboAHon ey BaRol kMt bt o g 25 base o

sulphiaite), lsatrketshelel{e.d.48s txinafotte) e ephiodwirvg r adriehakine ofembterol (e.g. as
of the ki?k wheel 140 wil | POt be transmitted to the
hydrebsemife)c o fRIMAAREL | (880, afuelUWRATAIR): sISAPTHRAIING onatagroterenal,
; i ' shult j
phenBEntife, SEAGpARRaNERE ARSI (Fact &l eriderl (o.9. a0
hydrawhlaride) s emitel c terbuiating 4e. do @snsulphate) bedethariner tuiosterol or 4-

0 do: [ €.

nyarap” Bl AR bt e ol it AP a2 o
benzbihfaZMHY; EadassaAd| ¥a NByolistsstd. ai d2R BRVAS HR)-29plianiae-2-(1S-

to count ugmards (i.e. Instead to count on fron1'n]}to

hydroxymethyl-2:phendesthyigmine)-puiins Seilbd(R-etm-26t-tatrazol-5-y

tetrayBl GRS A D o aPaBBI) Bn o eI ELE R (25)-8-14-(04-
i ' &h—g){\j. Hﬁ,ﬂﬂ? ' L fMeth -(2-

(a”mﬁgﬁﬁter o?- i guré aﬂ??ﬁ?ﬁﬁﬁﬁgbﬂgﬁgﬂggsgﬁpa dr€q§§2 %r '

methylphanexy)omﬂtyﬂ%min@}p@t&myl)amlp,O] PrIRANCIE apigr tesg. as free acid or

i nval v ii:N h S I Len. ar | e
potadsVRLER. APPSR EPblad" Rl G, BBl (e0. oo
bromk®d, itiatepiunieehtrdpihehavr nmxitestiom] 64horsnanesnt eslgf, or cortisone,
rotati on on downwardly protrudi ng spindle npunting 115
hydrogortigang n@ri10redisdpies o@NeHERS ar 9:9-1612MH1RPHYHING,  choline

L ) . | o on e .
teonfbTnEke) (PS4, DR RA e S ORgEBRLL i ano
peptidss ey), ynsuilieporaglu€agnm; e/atbines stliagnosticee andvdgers thesdpies. It will
having teeth 154 (s nounted for rotation,on spindle
be clggiblond PerPMBLahis ti@oartfﬂa@ﬂt W eﬁﬁppm@%ﬂveweﬁcwems may
r‘ o 3 . . ? . .t.
ve ufSEH e i ORIGONED. HEakRTE 1 BN 118 b g, st
salts sereas estede{é.ge lawenalkyl esters)loe asgDlvales (@geilydrateshto optimise
nmout hpi gce visible) in the finished inhaler.
the aﬂﬁv'ttyfé“ﬁ%&?tgggbeﬁﬁtﬁ? @?@'ﬁa#nhi gure 10d, kick wheel
140 having teeth 144 is nounted for rotation on its
spindle 114 within well 118 of the housing 110. In the
Preferteg: campenants of dpe sorbigatiens) gemprisesiediGamerdn agsiected from

n I [ - h ' LN

atbutiRe St GER, deRsd 1Bt and bechrfieBefdng idohRhate and
salts Ndy saRalfesvithbrdofioseg.| ebehsdiphated dfhalbsitearpl whdyehe xinafoate of

wheel 150. The teeth 144 of the kick gear wheel 140
salmeiedlnot engaged. In the next assenbly step of Figure

10f, second counter wheel 130 is mounted for rotation

on spindle 112 such that when in place it stands

slightly proud fromthe |evel of the first counter

wheel 120 (as in Figure 8). Ratchet arm 136, engages

cam profil el35 of flared star elenment 133 (not visible

in Figure 1O, but see Figure 9) provided to the

under si de of second ('tensrgg units') count wheel 130

to prevent back running. | he next assenbly step of

Figure 10g, fascia 171 and nout hpi ece 192 are applied

to the sub-assenbly of Figure 10f. The fascia 171,

whi ch acts as a 'nout hpi ece cover' is nounted for

. a - o, . T T S A =~ o,
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fascia 171 of the sub-assenbly of Figure 10g. In the

final assenbly step of Figure 10i, the counter and top
W@omsn79Z2 sub- assenbly of Figure 10h is marriedr/ap2005/000531

with a dry powder inhaler sub-assenbly defined within

a bottom cover 174. The top 172 and bottom 174 covers

fixedly engage each other (e.g. in snap-fit or

heat - seal ed fashi on). The dry powder inhale
Prefeigd 5@@@@6139t568rﬁ9m*§6§t'%[?§ & %Cr&yst'egreet@élt%lspetaw palputamol (e.g.,
as t freR gtk QFftH éltfér Qhin Eﬁcfle(ésg 88 He xmafoate salt) or
containing in oses 0 |canen
formdteyolp@goes trfeoﬁumarﬁtessalt)rmmobﬁhmammw%hkareaml-urlﬂammhmry steroid

bot t 174 b d h 193 't hat
SUChgRy BRBIPC AR R G e TPTORITAS) 25 & Tilgagppe oster (e.9.
the pﬂ@bi‘oﬂﬁie)‘ﬁr RRfg3oRldest Npérﬂcu’ﬂbH?Wréf@ﬁe@%ﬂrﬁ&hétléﬁ%‘f %@f’nponents

be nade avail able at mani f for inhalati on%ia
comanm ﬂletmasanermgplmra&@nsug@alnwgnl aysarigitcithereal (paytiqwarly the

nsBBRL ST, e Sl T reoFRL S oy vt i

budgsohrie &t RIrmdtsrol(d.y cadithe flBdragssditys in rotation of
t he i ndex wheel 160 thereby resulting in both indexed

advancenent of the blister strip, as described above
GenGPll RS HecHrtin, SMBLE s ERSIARINGEFSS o bronotial o
alveqﬂaevnegmi )of ffiee ldng bavelean sadrodygsamid wlamebér @ftkepe than 10
ner al in the_art and for _exa scri bed
micr Qo s s PEPEBSS ATHE SErEaNets s, ST ST Gt ey be used
o I I
¢ ol SO e ss USohAor) a1 Smysep o i o o
cavitg amoiutid oomrowhorl'lhy raed@amelnnbctmy be dﬂilVbE(ba$ fporerelm@tbut more
t |ons e ferre ect he . .
apPraRtAeBr Tn e s eaval ekl deuleRiiongtnid viipumeivients
carrié?sf'v@ﬂcﬂ?saréoﬁufablé%} ihBalBtieRar StithbleoBRcibfds |iABlud8dorganic

supplied for marrying up with the bottomcover / dry
excipientgesucmias eplysaecharisiesn(iye. sstatahot ¢rlivlasec anflothe Ilke) lactose,

p )/

oo oS rRBRE e Mot Rb ki euch ae
calcibm édrbonsteasridodie ¢hsride. dfadtosguises pidierré® ekbipienti gur e

1la shows a first primng step, in which fascia 171

and bezel 194 carried thereby are rotated with respect

ta.t [
pari s BF DREoRIBeRlr HELABeNT SdbE BERIeOIRAF 86 produced o
conveatioeal (teclmuqmlsax fmheekam@{b nby \misrdrliggtiono lmuxthhg or sieving.

.advance a bli st pocket of .the blister stri t here
Adaigdl AR AP S G P TaPRU B TBYa R TSRS with
partn&ﬂéf‘ﬁ@ﬁaﬁéé asigd GBnYes, Q&aéhér'égtéﬁﬁhcé’ ! SPapr't@bs rﬁﬁy%?o‘?ﬂkfhse active
he count, as représented by Indicia 22, 32,
agerdecrsea‘scta@ts*,rmall forming nlaierlalﬁhemreuotheh mmsoraemé toesidered
.count repr ents t he .nunber of doses remaining. The
des"’ﬁ'ﬁf‘% @h{hq%nel YDA %‘ﬂ@\l e through the mouthpi ece 192 to
receive the nedi canent dose. After patient use, and as

shown at Fi gure 11b, the fascia 171 is rotated in
The pxsibiest Mays e dncluged withether medicamentoia melidknawn mefbods, such

| {3t fe S |
as by AR, % FebRRpiAd ) Ll Ao, HioRigbr SURIG M Blkos are
typucany mmgjlatedptobalmmhhe rpréasenaetb?lggaamb Idaszp@rs:éba%f thehblend into
ie er e rotate res ect to the

dosegoph 7ondald BRNE olRT SEAMBles CHNENS S3008 Fisfaczoms laise mixed

nmout hpi ece 192. Agaln this rotation both causes

advancenent of a blister pocket of the blister strip,

t hereby making a dry powder dose avail abl e and

advances the counter. As shown, the count as

represented by col oured por@@on 180 and units‘

i ndi cium 122, now decreasing from'10" to 'red 9'. The

red colour gives the patient an early warning that

onIy a fGMIdOSES renaln |n the |nhaler Agaln t he

. o, - A NS 2
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carried thereby are again rotated with respect to the

top 172 and bottom (not visible) covers to reveal the
wonasihpizece 192. This rotati on causes advanceneeit/GaR005/000531

the final blister pocket of the blister strip, thereby

maki ng the final dry powder dose avail abl e and

advances the counter As shown, the count as

) present ed coI ed portion,180 an its!
with BT Arig o BRg SaBREBIATS to Caus Bt 9@%‘5@?1 Opsage blends
with BREibRIME t(Wdlrll.l FAMIS bGHhe1 G0 ey g H’@y B@WSEB' %W&??ow ?atios of
recel ve the di canent dose. The inhaler is now enp
excigiegiUtoalrigehawevey, mmdrunacms@rrepmdudwhtyanayebecoroﬁtmnteemnable
trying to prinme the inhaler after the final dose has
been nade avail able. Rotation of the fascia 171 and

It wilPB& @Ind&Pho6d ttidtetfle tiresEntivdIbsureas fecthet mgbeeto@mluk?rauon only
and bottom (not visible) causes shutter her ei n

and therireentign extangs imnesificatigns,| \fﬁma@pnmanénmpﬁ@vege@@ﬁdhereto
count wheel 130 to be drawn into a 'count obscured'
position of Figure 11f. However, as a result of the
The rr'resﬁnltl@pﬂﬁdzatmntctawts ptlotlﬂye‘r@hdrmememti applitadonNdsh@ 403 394.0
second _count wheel rther tio f the
and Pt 264 $iMedaraspesivalbaonis Hebians 2008 A48 euldiist 2004, the
entiré 28Rtentd §Péaér$9f WhRH ére%&trsbeate@ F8rdif by! r@fe‘%em;
shutter 180 renal ns so. count' resulting from
nmovenent of the first counter wheel 120 is therefore

The BRRERIEN, AL ke B dssriotial® al:Fafhs Tomhalf il be used as a
ba3|é F6F QFBARS in bé'%pé& &Eﬁhﬁad%@quéntffﬁﬁﬁl@Vl@h' alfihe claims of such

because the final blister has already been opened.
subquganteamzhcmtl@msmaytbﬁ ﬂdedf@ﬁetocénhtf@atua%§érﬁﬂ®bll2€t10n of features

her ei su't [ [
cesclB8 et Pl B BF 58" BB SRS TRk G268 Eims anc
may firfdih i U}QNaj*/ BEed@plcCanthivithoaslireidtion, 2hé cwlrhbreb@f the following
described as if used in conjunction with the

claimfgdi canent di spenser 470 shown and described with
reference to Figure 6a, although this is not to be
taken as limting as the counter 201 could as easily
be used with other suitable nedi canent dispensers.
Fi gures 13a and 13b respectively show top and bottom
views view of the first 220 and second 230 count whee
parts of the assenbly of Figure 12.1n nore detail, the
dose counter assenbly 201 conprises a base plate 210
provided with first 212, second 214 and third 216
spi ndl e nountings, each capabl e of defining an axis of
rotation and a circunferential wall 218 defining a
circular retainer 219. 5 First, ring-shaped count
wheel 220 has 'units' count indicia 222 provided at
spaced intervals on a top face thereof and a set of
primary drive teeth 224 arranged circunferentially on
t he undersi de thereof (only visible on Figure 13b).
Second, circular formcount wheel 230 also has three
"tens of units' count indicia 232 provided at spaced
intervals on a top face thereof and a set of secondary
drive teeth 10 234 provided in annul ar arrangenent to
t he undersi de thereof (again, only visible on Figure
13b). It nay be noted that at stop position 238, the
secondary drive teeth 234 are renoved. The reason for
this will becone clear fromthe | ater description. The
second count wheel 230 is also provided with col oured
portion 284 and protruding shutter 280, which in this
enbodi nent is of the sanme col our as the col oured
portion, 15 for instance reg Ki ck wheel 240 has kick
teeth 244 provided in annul ? arrangenent at the top
face thereof. When assenbl ed, first count wheel 220 is
received for rotation within circular retainer 219 and
second count wheel 230 'S recelved mnthln the |nner

P I L ~r~ 1 s
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exi sts between the first 220 and second 230 count
wheel s. Thus, the first 220 and second 230 count
wob@slo97ar e in concentric relationship wth thect/esedos000531

of the second count wheel 230 slightly raised relative

to that of the first count wheel 220 to enable shutter

280 to protrude over and above the first count whee

220. Both wheel s 220, 25 230 are rotatable about a
Claimsmmon axis of rotation defined in conbination by the

axis of first spindle 212 and the shape of the

circular retainer 219. As shown, the first 220 and
1. serdmbeQ&Oumweﬂos uset atith aomned@manentedishensdrersald .dose counter

ne clockw se, the other anti-clockw se). Kick whee

comgﬂﬂngs recelved by second spindle 214 for rotation

t hereabout (i.e. at a second axis of rotation defined

by the second splndle 214 and 30 therefore offset from
a firstheountrwheebarsanged tst eatalenaboathe fisel axis af; r@t@tp@etsﬁldzﬂzst count

wno UL B SRUAF g o RS TERUS a0 ARSI Mok B crvavle

rotatidres thé IPstsaouint hekl alod@rsaidrilist arisadf rotatiokt ck wheel
240 results in rotary notion of the second count whee

230. In turn, gear teeth 254 of drive wheel 250 nesh
. t
o solh3 ol BhLERNalG's ARt 0 (IS EplotsRifsad second
countindrdel Bﬁ:lhdwylarsdt bé seozrelary drive te&t larrageslexhnuilaty thieeson; and
5 nedi canent di spenser 470 of Figure 6a, the drive
wheel 250 is drivable by base spool take-up drive 460a
a klﬁswﬁéélcéﬂr d’fc?YdtQtéSbMoutTé‘%eEQh’@ta&fs éﬂhﬁéﬁ&%’ﬁ‘ké‘t #6rh the first
I'S provide [ocking pin 251, which protrudes
axis td‘frl@ltﬂgﬁmmrﬁﬁld)fk@( pehelel aficlagiogt airsed ofskick rteethe adainged annularly
250 to ck.the 10,250 her eb
therdFE ol P eshgS cetaicosRie Wi EoraBar S3PPReAs: i fogin of the
secondecdtit Whelel SUERERR iblayy Afbtion!dT the Kibki Wiiéel results in rotary motion
manuf acturing operation, the sub-assenbly 201 is
of theisecend counkwbesll ed and | ocking pin 251 inserted to
| ock drive wheel 250. The | ocked sub-assenbly 201 is
then transported for loading into a suitable
whergidiseinginst dosmenderl figthars mciuteiseni fixed Mder tdathdamanged for
the locking pin 251 is renoved such that 15 the drive

intergient meghing VHWW%%‘EM%?W@&@%"%W@&@ gueh fhat rgtary maotion of
the ﬂ@l@'vﬂ?é@?%s I'tssﬂ%ﬂ'?‘%ta 'rﬁ@t orC8HMH ‘HP&%%RQNH@« Igc{réhen said
seen to provi I'ts un erS|de see Figur
uﬂeanén&n@smm@ocmﬂsx tooth 228 arranged for intermttent
meshing with the kick teeth 20 244 of the kick whee
240 such that rotary notion of the kick wheel 240
2. T eﬁh’é Hésé cBUhPIORLIIMDE CORfiqIred R A SAgPEH th R intermittent
220 only when said intermttent neshing occurs.
meslmogas ahlg temoeer ampdurabyafdimesheel s 220, 230 there is
provi ded a bezel / lens unit 294. 25 The bezel 294 is
provided with a plurality of downwardly protruding,
3. camedoseebintes of 3mirmhbr 2elvbetdin &t Yedstloteastttheifirst #hd second
rat chet el enent 236 of the second count wheel 230. The
count wheels RasthedRsmad s ¢igRPER NG ef fect, act as pawl's to
the ratchet el enent 236) act in conmbination with the
ratchet el enment 236 such as to prevent reverse
4. r Ol dose cbuntee of elaomd, Qomnﬂs wherein gix0setsofprinesnyldrive teeth are

e. g, .of er| e to the effects of
arrangisdL Qg TRy i opLEhethe bozel 204 | g

further provided Mﬁth a see through regi on, or view ng
wi ndow, 245 in which the count wheel s 220, 230 displ ay
the count indicia 222, 232 representing the dose
count. The | ocking pin 251 %é al so conprised in the
bezel 294. As shown in Figures 12 and 13a, the ratchet
el ement 236 is configured as a resilient arcuate
finger disposed at the outer circunference of the
second count wheel 230. The ratchet elenent 236 has an

Y T e M T NSNS o, 1 .- Y a1
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The second count wheel 236 in this enbodinent is
integrally formed with the ratchet nmenber 236 and the
W@ baosneg72280. As shown, the third counter assepdl/gB2@%000531
is arranged to count down. Thus, in a first use
operation of the nedi canent dispenser 470 of Figure
6a, base spool take-up drive 460a is rotated in
response to user action in indexing a dose within the
medi cament di spenser 470 thereby causing the drive
q ¢ : , o
5 T e B R oL Y84 a0 S AMETEm (R ABHAH e toeth
are inakeshgd chlationshOwith st dniveuwhegelar wheel 250 and first
count wheel 220 is arranged such that when a single
dose fromfirst strip 491a is indexed by actuation of
6. [PhdarBet @(Kﬁttélpoﬂbla\hﬁ 56Qherdih e drveNivheBER] addted in use to
rotates by 36 such that a single indicium 222 thereon
couple with/amepgratingemechanisohpt 8'medigamenh dispengehwbareysactuation

of g DEER Y haSlFoltl! Rleantiic O TEREYE SR caunt i m

action resulting fromthe use operation is subtly

different. Once again, base take-up drive, 460a
7. rolBe Psencraatss i eclan U or %cwhsw'%etnelwgvejwh?@' degirivable in

respgRck {On et Ao hG R Aal SR SREAI"T R (he- wi ndow 245

moves on from' O to '9'. This rotation of the first

t wheel b t.h dex togth
8. 528he O30 FOURIRT STl s hiT RISERAT ORI, WERIeH Sipisecondary

drlveoic g‘fﬁ ake Mﬁﬁbefﬁ@cﬁﬁfé‘reﬁf@w dm@té‘ééﬂﬁn\ff&@nt wheer ot at es
in turn e second count wheel 230 rotates. As
best seen in Figure 13a, the gearing of the

evant wheel 230, 2 s ar t hat
9. Coli B R IRE A aoTetne, Btk hrBLARRY e Wheln, E second
courﬁathéar is8Rangadestehtiic tetHeshnediig whdel el evant
spaci ngs) such that a single indicium232 thereon is
advanced (i.e. the '"tens' count in the w ndow 245

1. TS (BBUCoERT o oS A e o ffcount whes

takeg v fdrroof a 8Ag dnd the' se&ﬁdd cbent wheeltib disposet! withiléhe ring.
bl ocked out. Were the previous visible count was 10

(i.e. x=1), the counting action resulting fromthe use

O .
1. SPESEYARR M B0 AR, ik B o
rotataml suseacedefrgm tredjirsp@xis oh rcﬁaﬂomfattdwepaengrudtcbothmt the path of

rotatiiicefiea ox e Ref tecihaitag Kek e s epiosgd Bydhg oo rotation
defifkf by e gritftany2iile fedte bfthédrst éodﬁt'é'rb@hegl) Wiere the

previ ous visi'ble count was 'red i.e. x=0), the
countlng action resulting frontthe use operation is

2. AP R ) D Pty O AP0 o

are AP cirktPnfereritzily dRobB&ickonRgelwheel 230 bei ng
advanced into place such that the next display in the

wi ndow 245 is fully shuttered off (i.e. no indicia

22 I h
13. po@lq 8@%@@%@@@ ?edte)%fftﬁg cr%&r:t aré%‘?&e%t %@?ﬁ t'%%h“dex tooth
is fixed dtra)pgimt at ot abopptieedraumhfereroe of thie ﬂu‘eewmmikwheaﬂtetnd rotation

4 whereby the kick t th 244 and the ndar
of theé‘lgghc v%&eqlg%ag@n% bmﬂgghe index,o hll P R§ %/nﬂJ re\fatlonsmp
wheel 220 continues to rotate e.g. in response to
conti nued user operation of a nedi canent dispenser
into which the dose counter is incorporated,
notw t hstandi ng that all ggcanent doses have been
di spensed, the index tooth 8 of the first count
wheel 220 will still intermittently mesh with the kick
teeth 244 to cause the kick wheel 240 to rotate.
Fbmever this rotatlon of the kICk mheel 240 mnll not

L T Y o S P o
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described in terns of a counter assenbly 201 arranged
to count downwards (i.e. to count on from'n +1' to

woO ndosom7endexi ng), but that the counter assenbP@T/GBY005/000531
bestrai ghtforwardly nodified to count upwards (i.e
instead to count on from'n' to 'n + 1' on indexing).
The conponents of the counter and any assenblies and

sub-assenbl i e escr bed abov be e from an
with $i KEBRESetane NG Whesl 213 BAAISURY POt fiaRe FRigty Pl of the firs
courﬁewrgeel 366k %ﬁat%eﬁﬁ% oc¥lis! Siicel NRirkPescH esrbRite RS8R of the first
been mai nl I1lUstrated for use with a nedi canent
courdivdphser in mhlch an elongate formblister stripis
advanced to enabl e rel ease of nedi canent fromthe
i ndi vidual blisters thereof the dose counter is al so

14. suTh@ldssel ebunte of bhy%ﬂi’@roftNﬁeﬁréﬁedﬁﬁjlcﬁéﬁmthaV|n% a ratchet
di spenser. Thus, the dose counter is also suitab

mechaeisw for inferagtieg Wi eithemane or peth FoURtsE V\d@ﬁl%&pment reverse
rally actuation is responsive to an
movgﬂ#ﬁgprﬁggﬁnvenent (e.g. push down the MDI canister)
relatlve to its housing; reserv0|r dry pomder i nhal ers

and reserv0|r i %@ |nh RLSI)
15. mT%doaerr@Nantwyor@@@. gVY rPlocsr et CompITSas: 2 comy surface

arra i T Rterabt With Brddd ripi6viBay td ¥nk 'Hr‘Both of the counrt] wheels.

nnunlcat|on\Mt¢1the bu k reservoir) relative
bulk reservoir; and other types of nultl-dose dry

er |nhalers 1) J ich ener al
S osbrioTiSnotERI el Wik U BENT sulafoR shaped;to assist
corré’(ﬁ%ﬁ ARERR BETRIThd B 6ABHE cod@ntavhasly %‘Pkd\ﬂd@abilé&rtc@unt reading.
pack to nove the next blistered dose to the delivery
position) relative to a housing. Suitable nedi canent

el R coupist: Y AEPhE of 49E pRECHHFAS B agapted for use with a

medidé‘hﬁér\’t%ﬁﬂ)’éhs@régradxeih§er$lﬂ¢éteﬁﬁ asthma and chronic
obstructive pul nonary di sease (COPD), bronchitis and

chest infections. Appropriate nedi canents may thus be
18. Setﬁétd%gefdo%merfd?r b\etheaﬁr%lcgﬁﬁﬁ' Clains ﬂavin?@ﬁb@ﬁng which
ydromnorphi ne, er got am ne entanyl or nor phFne;
mclL@@glmabwmgewam tmsugrewdich ttiel douat eray Eeviealdder gi cs,
e.g., cronoglycate (e.g. as the sodiumsalt),
ketotifen or nedocronm| (e.g. as the sodiumsalt);
19. an’fhé @B@étdo\ﬁﬁt%r%f%lalmc%)ﬂéh%FéPéhLﬂ?Gr BN bff kS viewing window
streptomnycin, honam tetracyclines and
at a peededeindnad ;pointtin Hnesdam oeynteeopgerationt hapyri | ene;
anti- inflamatories, e.g., beclonethasone (e.g. as
the dipropi onateester), fluticasone (e.g. as the

20. PI PRE RALECARFHEN bf ahl WHesof tHéeprdvedrfPbiafifis, wherein the first and
rof | eponi de, nonetasone e.g. as the furoate ester)

secafidct@t wheels and adaptedlinyse (cécgntr%rsotatﬁeaa@tétttbmfkﬂ@)a)@ﬁ
6a, 9a-difluoro-1 1b-hydroxy-16a-nethyl - 3-o0xo-17
a- propi onyl oxyandrosta- 1 , 4-di ene-17b-carbothioic

21. acTHe Qokg-couptdredfratyyon® of theﬁpreﬁ)exdir)g elairas having a display region
antitussives, capi ne; hronchodil ators,

througbphishohe (B5Land e eo Cahaovaeels e Aaaitle Sata st which s
I
movpBietto £EnditcgItMon PATFCh ITShuIGRS FRAISBRY PR o1 o)

isoprenallne nmet apr ot erenol, phenyl ephri ne,

phenyl pr opanol am ne, pirbuterol (e.g. as acetate),
reproterol (e.g. as hydrochloride), rimterol,
terbutaline (e.g. as sul phate), isoetharine,

t ul obut erol or Ahydroxy-
7-[2-[[2-[[3-(2-phenyl et hoxy) propyl ] sul fonyl ] et hyl ] am
noj et hyl - 2( 3H) - benzothiazo%gne; adenosi ne 2a

agoni sts, e.g.

2R, 3R, 4S, 5R) - 2- [ 6- Am no- 2- ( 1Shydr oxynet hyl -

2- phenyl - et hyl am no) - puri n-9-yl]-5-(2-ethyl-2Htetrazo
I- yI)- tetrahydro furan 3 4 dl0| (e.g. as mal eate);

-,
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hydrocorti sone or prednisol one; xanthines, e.g.,
am nophyl line, choline theophyllinate, |ysine

wo b@splyrkt i nate or theophylline; therapeutic ppoOL/eB2®S5/000531
and peptides, e.g., insulin or glucagon; vaccines,
di agnostics, and gene therapies. It wll be clear to a
person skilled in the art that where appropriate, the

nmedj caprent s ed eformof salts, (e.q.
- acThe e Gaitr 6F claifie! Suidh in o ohighibd it itided that the
shut?e?' i5OnIP MmEPabts 46 the (Pultering PMRItioH Whkn&RESIE) aRd s¥%ond count
sol vates (e.g., hydrates) tO optimse the activity
wheelsdirerin predsteimipedfangutarmeagitioassitout trecfirst axig.
conponents of the conbi nati ons conprise nedi canents
selected fromal buterol, salneterol, fluticasone

23. Pr pRé dudee commttep &St @m hZBIS@ﬁ@Zdic@h irefa&ld afearkRdt So that the
or sol vates thereof %ﬂﬁ; t he sul phate of al buterol
{3

shuttgids oRlY &blﬁé@@&reowdée Ry téaring: eesitionwhesnpe sk eount wheel
has PJtiage%r‘HﬂtélféH QBﬁJrQﬂtg%?tr%\YCﬁ%lfrI({e}‘g %%’c&stg'ﬁaé ﬂfﬂ%&géurphat o
salt) or salrreterol (e.g., as the xinafoate salt) or

fornoterol (e the fumarate i n _gonbi nat |
24. o TRE 4S8 POHTTRAON AMANSr g b b1 A3iPonioued nd Sifanged such
that ?rfé LAMRLRS088 t& 5tk ?hu&@rng? iﬁ)oéfﬁ%nqh %Q;B’ér%?eafoer)no%rr%nt of at least
uticasone ester (e.g., e propionate) or
one biithesemintievhe&lparticul arly preferred conbl nation of
conponents conprises fluticasone propionate and
sal meterol, or a salt thereof (particularly the

25. Xi TRé aake c%@hi@r of Ank WHENST cl§ipER N 'Zﬂnmm%réiﬁ"(ﬁ@%ﬁﬂftér is moved
of particular interést is budesonide and for not er ol

to its shujteriag pasdicrubmihe at Ieastione cundivhas), powder ed
medi canent particles suitable for delivery to the
bronchi al or alveolar region of the |lung have an
26. acThelyosgicouttaraftaidindDs] whsrdihaie $Autecisasmtied So the shuttering
referabI%/ | ess than 6 mcroneters. O her sized
positin} by the:at Iast pre gawet wheelel i very to other portions of
the respiratory tract is desired, such as the nasal
cavity, mouth or throat. The nedi cament may be
27. deTheaosd csunper ef dnygnéof claime 24 o 48, i whereyh the at deast one
ferr%that di c nagts are delivered together with
courg Ent§ SECap CQP§ WRREkh are suitable for
[ nhal ation. Suitable excipients include organic
exci pients such as pol ysaccharides (i.e. starch,
28. celhalldose countemef Bnkedne bhclaiws, 24g|taz|c27$e/yhemimithe)lat least one

m no_ aci todextrin and_ i no
counf Yk it e, SRUUEP bEVE Rihbetiiingr Bits BROU3: inien. in use, the at
leastCOHPED SR whad SR sl the BhREEF &Y it Sh@eTiny So¥itiorf?ar ticl es

of the powdered nedi canent and/or excipient may be

produced by conventional techniques, for exanple by

38 g B AT 098 AREIY g o

dlsplwtdﬂccn&ﬁts'equbadie dethstheicesint sihzels amd) &s ca@se the shutter to move to
characteristics, Particles may conprise active agents,
its shyteringRasition atdhe engrofithe cREPs§aUERCeOr of her
conmponents consi dered desirable by those of ordinary
skill. The excipient may be included with the
30. nethe dosaicountervedlanylkorenof thet prededinguciainzs haying count indicia on
th adn*' x}]n% co-precipitating and the |ike. Bl ends of
e CRUPt WNERSs and drugs are typically fornmulated to allow
the precise netering and dispersion of the blend into
doses. A standard bl end, for exanple, contains 13000
m crograns | actose m xedwith 50 m crograns drug,
yi el ding an excipient to drﬁ rati o of 260:1 . Dosage
bl ends with excipient to dr g ratios of from100:1 to
1:1 may be used. At very low ratios of excipient to
drug, however, the drug dose reproducibility may
becorre nor e var| abI e. |t WI II be underst ood that the

e - r o - o, .
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entire contents of each of which are incorporated
herein by reference. The application of which this
waleasnigei on and clains formpart nmay be used BST/&@B2005/000531
basis for priority in respect of any subsequent
application. The clains of such subsequent application
may be directed to any feature or conbination of
features described therein. They may take the form of
product, nethod or use clains and may include, by way
31. Of TR ayHakecaisteMdiNany onle™bf 21diR, 2918 8D, WHeReiRl tHe@hutter is
followmng clains:Clai'ns 1. A dose counter for use with
comprigastinceneeof theispehweelssai d dose counter conprising a
first count wheel arranged to rotate about a first
axis of rotation, said first count wheel including a
32. sethé@ldoBei dbunYerdsi ¥airh €2t Wwindrean gRA cattuivABEY ist intsgtay formed
_for drivable rotation of the first count wheel about
with the shutterst axis of rotation; a second count wheel
arranged to rotate about the first axis of rotation,
sai d second count wheel including a set of secondary
33. drTive doeetdoumteraoeirargriloard?y wieregothe ahdtter bivellies the other
wheel arranged to rotate about a second axis of
count¥heel.on of fset fromthe first axis of rotation, said
ki ck wheel including a set of kick teeth arranged
annul arly thereon and in neshed relationship with the
34. sefhefdosecoountey oirame oneeoh cle#imishad1 stec38d wheuein theeshutter is
such tt’{ﬁts rotary rmti@n Iof the kick wheel results in
comprized N hESEGANG LOUREWERRlond count wheel , wherein said
first count wheel further includes a fixed index tooth
arranged for intermttent nmeshing with the kick teeth
35. of Thendose ckunieeof apyonetdishe percadingreleinns configurediangkarranged
wheel

o 5985k BRSO A bR s a1

driveT Rstatles efcthenisdorel colisti Whéek tHibughirtad kiokl viigeinge@ Aon-count
that said intermittent nmeshing is able to occur a _
modeg|Qfreparatiorbfintwhieh the firsheourfswhegluist wiakle te|dijve rotatjon of the

j e first and second count
Seco\ﬁﬁeégﬂ@ngefﬁ\ééﬁ?@fmeggsg%ieég or aring. 4. The dose
counter of claim1, 2 or 3, wherein the set of primary
drjve teeth are arrang ci r.cunferenti al | n the
36. 11 Pi§ dpSsOuRIREal BT ARG Eg Ab AMEnata o sedugpoe from the
| . | hi HRY HirsflicoVft WARIAD HfsCchmplet
Coun?rerggg% téetlhgt ﬁ%r}]s ?Igtemoﬁhghgri ve Wrﬁgglo. 6. The dossgbr?lpeed @
predetenmireed ndmbeaofmeyolutives @bout tie finst @¢swheel i s adapt ed
in use to couple with an operating nechani smof a
medi cament di spenser whereby actuation of the
37. OPEi@UbB8 dRARAOfSEhIng 35 an3pihied i$ @dapeed s 8equence from the

counter. 7. The dose counter of claim5 or 6, wherein .
count ifeode te ghenneatcoust gradeawhenithersespodound whas! isdispesed in a

preclegtlfed B0 LSBT BT st HWiar e < ne secondary

drive teeth are arranged circunferentially on the
second count wheel. 9. The dose counter of any one of

) y
38. t hkhg flaseapvrter PhaRy ongiad claimstdnetosdt 6pRfigwaA@NfrIEaNged such
r - Eick ; : .

that [Pﬁtg@ JE@E@@%’&%&?Q?@O éé{;ﬁn g¥ Erﬁigﬁ% g%%tgé@%ihﬁ/waﬁ%l mg(’to&tq)i and/or the
secontdanednivet feeth isrwiabdetmocedreel takes the formof a ring

and the second count wheel is disposed within the

ring. 11. The dose counter of any of the preceding

clains, wherein the second axis of rotation is spaced

fromthe first axis of rotation at a spaci ng such that

the path of rotation defined by the kick teeth of the

ki ck wheel is enclosed by tggj path of rotation
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defined by the primary drive teeth of the first
counter wheel. 12. The dose counter of any one of the
w@e@spdiay cl ai s, wherein the kick teeth are PCT/@By®d/000531
circunferentially on the kick wheel. 13. The dose
counter of any one of the preceding clains, wherein
the index tooth is fixed at a point at or about the
cu erence, of e first count wheel and.rotation
i BpSe COaIT Sndeim,  AVEIRELE 93P B} PRYYIHeR ) 1,58 of kik
tht he leBbA g@%fétbe{@w H5sHIE e HIn hetHeI%nbs@mrmeae.
tee t(ﬂq klsck \/\?1 at particul ar poin é of the rotary
cycle of the first count wheel such that neshing

0. O o550l oS35 MR B R P il Shoccou

mecrﬁurﬁémdbn@cﬁingl tAB.ddda\tolsitet at ancaret pmcbﬂm 8peation.
interacting with either one or both counter wheels to

prevent reverse novenent thereof. 15. The dose counter
of t r
1. o LGS BOuntih B Bidhl 4G, WP e RER A Hiocheidh is adapted to
caussrtlwflﬁbid:oumwheeblb twlocked aghmst mtatiomheel s. 16. The
dose counter of claim 15, wherein the camsurface is
shaped to assist correct alignnent of the indicia on
42. 1N@d g@é%u\ﬁlﬂé‘eﬂo? %\Wﬁﬁ"éﬁ ﬁ'%dﬂ:a%@rﬁrdlﬁ%ﬁgerr&ﬁﬁ r'"egng h/rotatably
The dose counter o one of the preceding clains
mouratédpd:cadwtfwheelsezamnt hn@lcnenrayaimhondtwpen@@tr whsehnand a display
.insert .th reto he dose coynter, o ny of . t he
reqiopr B gt ThF et iRy i woesi o en ERuh Pl g S8R count
wheé‘( ' §Mdi %%Wtféﬁ%&efm@wa é@hdtt@ﬁng ?fbsﬁwﬂh WiEEh eshiteie the display
. The dose counter of claim 18 having a shutter to
regnool, wer@ﬁfthe losei eomintry idicoabigured @ndpaeraeg@rﬂ ﬁuﬁléathidhﬁtshutter is

movatls e SRR 5P kP BRU AL

second count wheels are adapted in use to

contra-rotate about the first axjs.
43. colhf dpsecodnter sfeclaim f‘ﬁewbﬁéfﬁ’édhﬂgghé'ﬁﬁf f?s"'ﬁ%(@ﬂﬁ@ its shuttering
jrough which the first and second
pos't%nsﬁf%é&ﬁg%éeéqrot atabl e and a shutter which is
novable to a shuttering position in which it shutters

di splay region, 22. The dose count r of cla
44. wiihendpke SHuREH A G AR TR e far S e &h iR i shutiering
posﬂ}cfnrtgg{ﬂﬁé KA dio the shuttering position when the

and second count wheels are in predeternined
angul ar p03|t| ons about the first axis. 23. The dose

caynter of clai 21 ar 2 onfi ar.r
45+ oHEe Shes bnlRBERY Ady Sheypt il 2 oD Barin BpE0utneel and
the shOHEF ﬁéV@Go@@éﬂath'baY@Qﬁrdd@ﬁ WhiER] incsid) theviaeeht WASel moves the
rotated through a plurality of revol uti ons about the
shutter fasits shulderimpositien.dose counter of any one of clains
21 to 23 configured and arranged such that the shutter
noves to its shuttering position in response to
46. NOMeITEOSe @bubter| afamty one o®fcld|dme @tmﬂSMmﬁigﬂrecQEndeTeanged to
dose counter of any one of ng 21 to rejn, »
displap@ %QHﬁttS@ﬂU?QC?rﬁﬂédotCé‘uﬁﬁ éh% ﬁbFF%'? ?%@‘%SéPt'ﬁ%’ﬁ“’Z{?”ﬂﬂepos't'on
%ﬂﬂ eel . 26. The dose counter of
atth%‘}ag%ﬂ%ﬁ‘%@e e&ﬁ“ el u‘ét\raig shutter is carried to the
shuttering position by the at | east one count wheel.
27. The dose counter of any one of clains 24 to 26,
wherein the at | east one count wheel is the second
count wheel. 28. The dose counter of any one of clains
24 to 27, wherein the at | east one count wheel and the
shutter have cooperating parts through which, in use,
the at | east one count vvhee§3rmves the shutter to its
shuttering position. 29. Thevdose counter of any one
of clains 21 to 28 configured and arranged to
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di splay a count sequence with the count wheels and to

cause the shutter to nove to its shuttering position
wa@troosies7end of the count sequence. 30. The dosSECT/GBRM0SH000531

of any one of the preceding clains having count

i ndicia on the count wheels.31. The dose counter of

any one of clains 21 to 30, wherein the shutter is

47. co rclé(ﬁse%gl)@n EPE{ gay toag : nt V%ffclbiﬁt v%ﬁﬁ Th -egggt?nt wheel is a
secoh(ﬁ‘tde‘r%r 8t kv}l rSfaﬁ@Sl WrﬁJhﬂt@@ o%ﬁHi WHeels df tﬁé‘%ﬁo@@sﬁ)unter the first
counter of cl a|n1 2, wherein the shutter
counbwiek! provides mtheqouobmqincw\,ipe@eentahle imiee display: rgieron rotation
themeg any one of clainms 31 to 33, wherein the shutter is
Obnprised in the second count wheel. 35. The dose
counter of any one of the preceding cIainB configured

and arranged to sequence froma count nod
48. opddeadpsd countethel Rlaimed £.i whereip fhe mmh%elgtﬁrg arsanged for
[ he second count wheel through the
nﬁah&ﬁgﬁﬁvﬁeé%%M?gn%&ﬁin count node of operation, in which
the first count wheel is unable to drive rotation of
t he second count eel thraou ki ck ee|l. 36. The,.
49. ddde desmitceuntar ‘&fmgﬂwﬁ Hb‘ﬁCQHﬂt WBPQ @ cgneentrically
anai%?auence fromthe count node to t he non-count node
en the first count wheel has conpleted a
predet ermi ned nunber of revolutions about the first

' 37. The d f ai & i j
0. SR s gouReton e B W neeicE i st ettt #Hag s S infer count
wheél'%ﬂdcmé%caﬁ@i@owhmhéém R CouHttwhdegel i s di sposed

In a predeterm ned angul ar orientation about the first
aX|s 38. The dose counter of any one of clains 35 to

T AoSfl By by 2y BB o B 1B 10150, §rBRl S Shutter is

codeQh thEeesetPbo@itywiisdlve teeth is unabl e to
occur.39. The dose counter of claim 38, wherein a gap

|s provided in the set of kick teeth or the secondary
'I*H’ee}ﬁbggtclauh%rdéfscﬂglln? TS'TEWHGWQm' ?{cdﬂﬂnc NWhERAS-integrally
dose counter any one o e preceding
formedi alithsthprsbuttéed wi th a | ock- out nmechani sm for | ocking
the dose counter at an end point of its operation. 41.
The dose counter of claim40, wherein the | ock-out
53. 'Tef)rf@ BbSE dounfélot 8i8irh & € 3K tvh?erfairf #e SRUAEr WhEshfigwed and
be | oc ed agai nst rotation. 42. dose counter for use
arrangedhtosovedlid thenfirat caling pdresbr corrprl sing a rotatably
nount ed count wheel, count indicia provided on the
count wheel, and a display region in which the count
54, | W'n"?fécﬂceék'h@nf)HI%%@H.‘i:é‘rbin@:ofdb’r@hﬁlj1 al @by teuntef asabdipntiny one
wheel , and a shutter novable to a shuttering position
of the pregeiding tleimsut ters the di spl ay region, wherein the
dose counter is configured and arranged such that the
shutter is novable to the shuttering position in
55. I &% pRgdieatmentraisperser fdr tde mmuatmmh&ementl&arﬂérehalmag multiple

counter of claim42, in the shut i'S npve
distingt smeriRaneeNtn §opesi bR bfhe[rﬁ%y c 88 S8 hviigeAn intenal

mecﬁé}ﬁ&nc 8Pt 8fs @ﬁsﬁga'tﬁé4%1st\°fef9rﬁie@h&a‘i’ﬁer§hlﬂds%§ icarried by said
carrle to t ttering position by the count whee
mediéamenih eadies esaid umechanidm aognpoisendof ¢l ai ms 42 to 44,
wherein the count wheel and the shutter have
cooperating parts through which, in use, the count
wheel noves the shutter to its shuttering position.
46. The dose counter of any one of clains 42 to 45
configured and arranged to

64
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di splay a count sequence and to cause the shutter to
nmove to its shuttering position at the end of the
w@oush7eeruence. 47. The dose counter of any oneCDGB2005/000531

claims 42 to 46, wherein the count wheel is a second
one of two rotatably nounted count wheels of the dose
counter, the first count wheel provided with count
indicia P esentaple in the display region on rotation

a) t Rapeeiver Ins roqeiingdbe MRRRIFIBRTGFTERG] m 47, wher ei n t he
count wheels are arranged for rotati on about a conmon
axis. 49. The dose counter of claim48, wherein the

b) cauraleasereios refeasiun@edistinctamegdicamenigdase SmTihe edicament |

. count er. claim49,, wherein the first count wheel is
Caﬂwgﬁnﬂﬁﬁgw@@gﬂﬁﬁ*amgéw'gﬁéwghe second count wheel is an
outer count wheel. 51. The dose counter of any one of

claims 47 to 50, wherein the shutter is_conprised in
C) tRe guliinasiionedntrdre imxommenigaiiencyitht e sredicamant dose
' econd count wheel is integrally
relea?%t%lﬁe\ggegﬁ?# ﬂ?'{aﬁ%éhutter. 53. The dose counter of claim
51 or 52, wherein the shutter is configured and
arranged tq overlie the first count, wheel. 54. A
Q) b Odeest Tor SpuMdaAly A A6 U oiedicie doses of the
medi@é?ﬁ@ﬁldéd“rﬂeﬁgm@ny one of the preceding clainms. 55. A
nmedl canment di spenser for use with a nmedi canent carrier
having nul tiple distinct nedi cament doses carried
thereby, sajd dispenser having an,internal. mechani sm ,
©) 1 8 OGh2 SeRBIon AITET P! A NBab Lifo oGl S &4 counting
each e al distimdiiadeainehftbseof théintedi®smant 8arier is indexed by said
' conprising,a) a receiver for receiving the nedi canent
indexearrier; b) a releaser for releasing a distinct
nmedi canent dose fromthe nedi canent carrier on receipt
thereof by said receiver; c) an outlet, positioned to
56. b&hermeaicapidnt afispyhser ioh cldie SBdocaseniithdplkeal such medicament
_rel easable by said releaser; d) an indexer for
carmgradi vi dual |y i ndexi ng the distinct nedi canent doses of
the nedi canent carrier; and e) a dose counter
according to any one of the preceding clains for
57. cdhetmedicaasnt dispensediof anyainareficieénme 4 to56, whetdie the dose
neg$canent carrier is iqﬂexed by said i ndexer. 56. The
counteg rghﬁ@ﬁt‘b?ﬂs§8€ﬁ’§$ NeSOle] ai m 55 for use with plural
such nedi canent carriers. 57. The nedi canment di spenser
of any one of clains 54 to 56, wherein the dose o
58. céucaunt vhaalforaa dabe asgrieb havingetcewt indiga for pasentation, in use,
whe far a.dose counter having, count. | ndjcia f .
at a gL laceion 3 1 Fof€ dobifer 2RY glioSrtitking 3o Bl i shustering the
countdgeatigy. and further having a shutter for shuttering
the count location. 59. The count wheel of claim 58,
wherein the shutter is conprised in a protrusion to

e | . i C L qf .
9. B8 Bt B4y bf Elah SRR GRS e W USippHEEE n prptrusion
to endtsieithg shattet to ovbrlieé anetheér goghiuvhes! ofthe doss cadatered

for overlying count indicia of another count wheel of

the dose counter.61. The count wheel of claim60,

eLel t [ j ' ik QL sy ich i

60 TACEGU RITEN b s S ERFERANAG poUnPinRfich did #8hukér which is
adapteddor agérying countindicia of another adunt wheel of the dose counter.
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direction with respect to an axis of rotation of the

wheel . 63. A dose counter for a nedi canent dispenser
waendshzatei al | y as herei nabove descri bed wi th redepc8pms/ 000531

to, and illustrated by, the acconpanying Fl GURES of

dr awm ngs.

61.  The count wheel of claim 60, wherein the shutter is comprised in a protrusion.

62. The count wheel of claim 59 or 61, wherein the protrusion protrudes in a radial

direction with respect to an axis of rotation of the wheel.
63. A dose counter for a medicament dispenser substantially as hereinabove

described with reference to, and illustrated by, the accompanying FIGURES of

drawings.
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