| nhal er Description The present invention relates to an inhalation device
for oral or nasal delivery of 5nedicanent in powdered form MNbre
specifically, the invention relates to an inhaler having a housing to
receive a strip having a plurality of blisters spaced along the | ength of
the strip, each blister having a puncturable Iid and contai ning a dose of
nmedi cament for inhalation by a user. The invention also relates to an

i nhal er containing a strip of blisters each having a puncturable lid and
contai ning 70a dose of nedicanent for inhalation by a user of the device
accordi ng tguythhgd nvention. Oral or nasal delivery of a nedi canent using an
i nhal ation device is a particularly attractive nmethod of drug
adninistration as these devices are relatively easy for a ipatient to use
di screetly Scn UBHb|IC As wel |l as delivering nedicanent to treat |ocal
di seases of the glrmay and other respiratory problens, the have re
recently alﬂUmhﬁ&ﬂnUSﬁdnm@ld@ﬁtw@rﬁdmh@8“®®(?ﬁ@-%vébﬂéfﬁ@ﬁ%1 %Y Ak | ungs,

t her eby avoi di t he. need f o oger i ¢ BELEONS en @M fe1diS Gofon for dry
powder ~ f or mit'd ?ﬁﬁ§‘¥bjﬁ%‘ﬁ?%fmyﬁ QU “xh-h %F%ua cnbseé'tusdélly inthe

formof capsuyhes kil &hanﬁjmhL@hueaehpdmnm@mnﬂ@%@ﬂn@“éhd@%@*@f(the powder

whi ch has been accuratel y and. consistent]y.measur t s.,general ly
col d formed #eenha langét PY% PEFSG Cquahﬁ‘u TR b‘lmr%t“’lcg\ ﬁ%@r??dlaﬁg

i ncl udes a plﬂ&LQ§%QJ E-abdcd; YW igI M&umarmaﬂﬁnthyuhe@mﬂsﬁabaduavGUﬂd t he
peri phery of the blister clurinu manufact ure and afpfg’ugvg | ose has been

i ntroduced nnmﬂmhambhn@£@h“HA0beLUbFP%tB?”P%QﬁP%Wé? “EapsiFes as

each close is £.L AN 698 uQfy MRt encand.denrif af iren of gases
such as ()xyge#fp"“)m gh&i@ﬁh} e%ng sﬁ%eﬁdéé fromlight and UV radiation

al | of whi chneaitichave a detrlnental effect on the delivery characteristics

of the inhaler if a close becones exposed to them soTherefore, a blister

of fers excellent environnmental protection to each individual drug dose.
Oral or nasal delivery of a medicament using an inhalation device is a particularly

attractive method of drug administration as these devices are relatively casy for a
75 patient 1o use discreetly and in public. As well as delivering medicament to treat

local diseases of the mirway and other respiratory problems, they have more

recently also been used to deliver drugs to the bloodstream via the fungs, thereby

avoiding the need for hypodermic injections.

20 Itis common for dry powder formulations to be pre-packaged in individual
doses, usually in the form of capsules or blisters which each contain a single dosc
of the powder which has been accurately and consistently measured. A blister is
senerally cold formed from a ductile foil Jaminate or a plastics material and
includes a puncrurable lid which is permanently heat-sealed around the periphery

25 of he blister during manufacture and after the dose has heen introduced invo the
hlisier, A foil blister is preferred over capsules as each dose Is protecied from e
ingress of water and penctration of gases such as oxygen in additon to being
shiclded from light and UV radiation all of which can have a detrimental eifect
on the delivery characteristics of the inhaler if 2 dose becomes exposed to then,

50 Therefore, 2 blister offers excelient environmental protection o cach individual

drug dose.



- 2 - Inhalation devices that receive a blister pack conprising a nunber of
blisters each of which contain a pre-netered and individually packaged dose
of the drug to be delivered are known. Actuation of the device causes a
mechani smto breach or rupture a blister, such as by puncturing it or
peeling the lid off, so that when .5the patlent inhales, air is drawn
through the blister entraining the dose?therein that is then carried out of
the blister through the device and via the patient's airway down into the

| ungs. Pressurized air or gas or other propellants may also be used to
carry the dQﬁ@ﬂﬂuhl@Ruﬁhﬂy@hushemwﬂﬁkﬁ@ndatwvewyﬂ : & henyree hlabliseiet hat
punctures or ogpens the blister X he
blister inté&*& ?fo‘r"@égﬁf)&@i”eq P’r%%‘fk}}/% 13?1“(1 lﬁd“ u%ﬁ‘; 5&‘?%9132(%&8)2%?9{jm%e

i nhal ed. 1t . $.advantageausvwhonctdagon nheu(ﬁmaa cbesceapacl:llhenielfn tadirdichg a
nunber of doses to enable it to be used repeat vg e . griod of tine
wi t hout the(memuPﬂEWéﬁﬁUb@“@p@ﬁ“dﬁﬂ%ﬁ?“%ﬂh%%?“'”bl RsYEPH Wt 6% Re “Bevi ce

each ti nes i tthé ﬁqtﬁ%%gnha-rhe{@]c&ﬂ Swn W%ﬁgl‘ ﬁquL@Lntanﬂﬁﬂmzd@\éId@)@{S tHenghude neans
for storing a er o bl'i sters each contalnlng an i ndi vi dual dose of

medi canment . tWhen rdandosecd sittad tb(ebilﬁﬁaﬂhéd% shahe dadex ity eehBH € noves a

previously e d bl.i st ) )] DO, MELC HRIY: 31 S hat, a fresh
one is m)ve&np %gognd{}to @f&hmfe 1&5% 11/%@2}1 g}g Qx OOI’ ?nhal attl O]I’llls of )I ‘s

contents. Anxhnh@h@tm@¢ﬂkh&ntypeOﬁ@mdﬂmhed\abomemhsﬂKWB@ﬁMPﬁﬁhiPhe

Applicant's own co-pendin ternation appl aQn . 4/ 004116
filed on 18l““%ﬁ%6b@rméﬁé%‘dq6“%Pﬁ?%?ﬁ§(Bf?orl%Lé?FéhP 16§%ﬁ§%}%%0¥|led

17" 1 Cct Q(permg(,%(?%lc FRhswhidh @inaddconal sppluccay bombhas. been published as
WD2005/ 0373113 Al. Accordin to one enbodi nent described ;Ind clained in

\'1110 2005/037353 A, and illustrated in Figures | and 73 of the

acconpanyi n / an.} nhakenedichas Reusinngli canthatnbhgosas eoi | ed
strip 3. Thgtéirfﬁ %Eﬁgs a pFura Pti o(q?%d|V|dually spaced noi sture proof

blisters eachabbrit ai i ngdacpresdipasuradriedsy e poider 8 rCAGEYRE Hrent  f or

i nhal ation. 1llach blister MRLL S5 1259808 Bhdiyr ANV
henlspherlchFﬁ'gﬂzﬁ’H“ﬁéékéf“hhdégq? Eﬁ“buﬁéfurﬁ e Tid pérﬁ%%é%??y heat

seal ed t@sth@n@@@ﬁ&ﬁﬂﬂ@mhﬁhﬁﬁbd@&khw>seaHNWMdeU@EAKﬁ@W@FW<ﬂThe stripis
preferably manufactur eg;v{j{ﬁ?n;;%gl ){Sp%l% rpqggunﬁae{lc Ci(q‘m 15 t(?“)!d 9{11@?@ quI |

| ami nat e, = suEHHEEIAA tertal " an i nd eX|ng ’nmechani sm 4

conpri sing qngtgglgngggga%mmgmL@V@bqéwmmmhﬁdalmhaﬁcmmh158ndn90bhmEQer at a

time so that they pass over a blister locating chassis 6,and :
mechanism so that a fresh one 1s moved into a positen e ady to !")(, opened for

inhalation of its contents,

20
An inhaler of the type deseribed above is known from the Applicant’s own co-
pending international application no. PCT/G B2004/0044106 filed on 18"
October 2004 and claiming priosity from GBO324358.1 filed 170 Ocrober 2003,

. : : p WY CIORTIAER A
This international application has heen ]:>ui_>115hcd as WO2005/037353 Al

According to ene embodiment described and claimed in WO 20057037353 AL,
and illustrated in Figures 1 and 2 of the accompanying drawings, an inhaler 1 has
a housing 2 containing a coiled strip 3. The strip 3 has a plurality of individually
spaced moisture proof blisters cach containing a pre-measurcd dose of powdered
s0 medicament for inhalation, liach blister of the strip comprises a generally
hemispherically shaped pocket and a flat pu neturable fid permanently heat sealed

to the pocker to hermetically seal the dose theren. 'The strip s preferably



successively through a blister piercing station 7, when the actuator 5 is
pivoted in a direction indicated by arrow "A" in Figure 2. The blister 3a

| ocated at the blister piercing station 7 on each novenent of the actuator
5 is pierced on the return stroke of the actuator 5 (in the direction
indicated by arrow "B" in Figure 102) by piercing elenents 8 on the
actuator 5 itself so that, when a user inhales through a nouthpiece 9, an
airflowis generated within the blister 3a to entrain the dose contai ned
therein and carry it out of the blister 3a via the nouthpiece 9 and into
the user's ahdnv@yiurdBERnafot heineabodicoehtoadsof 6sbdniisnpP005$ 037353 Al ,

i ndexi n4d piercing of a bli st e_r:“.Qlosi tioned at the blister piercing station
7 is carried'SUfh PeHHGHEETEE Fot ati on of a cap that covers the

nout hpi ece in a closed position, rather than as a result of direct rotation
of the actuator by the user. 20Each of the devices dis Ios.eg\i_ln# |

2005/ 0373583 MidcHag @ cahanivd weghaiisshi tHar MACHUEEY AR V& XTI hY Wheel . A
bli st er S.Ft r |7)p0rR31§§ o) ',19\,{%'1}1(,1 JZ';QhEPQ@%H;QQ; W@?@lbii@{@gkk@@ng\ﬂﬁl@iis rohates in
response to pivotal novenent of an” actuator or cap so as to drive or index
the strip thnoughvdhendegl cblistTheicdrtyaapet hanhenitc $CeghriSgaPeé® elieh t hat
the indexing ywheel rotates in response:tQ.notatien.of, HLhg:a¢ tor or cap
in one direc ‘iY%Qtﬁ“Bﬁfn(\Eceﬂﬁ(ﬁl?]ﬁ)smé at ﬁoﬂgﬁﬁétg\hghtﬂg gggélt fquai%gﬁc%ﬁ\? ggp | S rotated
in the opposilier@idaatianon The presentenicny entliconnseaksistigerpedui dee an
alternative an inhal er_ having an | nproyed .drive nechani sm.£Q. Ggoupling the
act uat or, or'c@EpsSUPE thecid %i"ri’ggné ﬁh‘ééelm%“%(ﬁ%att(’(ﬁg' gtl?\(\)”nfBofmt'h%LplL ndgxi ng
wheel  0CEUT S QYNNG EQIAdneNs 0f thhecGapr OnsAgbualtar when onerdilést i on. |

| onever, the invention also seeks to provide a nodi fi] d dine inuclianisin

i n whi ch t hehingdxi nguiRest Swih oy a%tééﬁﬂah”‘f“i%‘gj“g?ﬂ%)“ P l{%”a’i‘{ “Bft he
movement of the g -*C%(H)%i%d Qe &ARNY R NG TR och K186di BNa hid paddbret ar, the

i ndexi ng wheel 'w rotate to index a strip during a first part of the
novenment of dddenacthuaters orwagap in one direction and, when the actuator or
cap has reached an internediate position, the actuator or cap wl|

di sengage fromthe indexing 5. wheel . sqQ. 2y rhng further, noveegnt of the
act uat or “or '@ R “))é('lém‘gmdil‘“r“e(%? i (*)unQ('b('é%/tg}n'3 O'?}k?é)l‘%i glt’ é&%gﬁ’altﬂgq%%g& tion, no
further rotatiomi@f theidndexinglwheeicrwink lstapiooUris chnicd cvap: operated devi ce
in which a cap, which normally covers the nouthpiece 10in a closed

pOSi tl On, | SH)pi()\i'/iﬁt()éld)ftibt‘.ﬁi]')ri. é{X(I()é-:(fls‘st1. li,’ ﬁl(élha}lé(t(,slé} At(,o()hr(fb\}')e(}han adt u(_.at O‘r to cause
a piercing eleneot; mUNted La,0%assaciatedy widihet.he actuator to puncture

20 Fach of the devices disclosed in WO2005/037353 Al have a drive mechanism
that includes an indexing wheel. A blster strip passes over the indexing wheel
and the wheel rotates in responsce to pivotal movement of an acutator or ¢ap so
as to drive or index the strip through the device, The drive mechanism is
configured such that the indexing wheel rotates In response 1o rotation of the

25 actuator or cap in one direction but femains statiopary when the actuater or cap

is rotated i ihe opposite direction.

The present inventon seeks to provide an alternative an inhaler having an
improved drive mechanism for coupling the actuator, or cap, to the indexing
50 wheel so that rotation of the indesing wheel oceurs during rotation of the cap or

actuator in one direction. Fowever, the invention also secks to provide a

modified drive mechanism in which the indexing wheel will rorate during only



the lid of a blister, the drive nechanismmay be configured such that a
fresh blister nmay be located in alignnment with the blister piercing nenber
when the internediate position of the cap has been reached so that further
novenent of isthe cap in the same direction beyond the internediate
position causes the blister piercing nmenber to pierce the pre-aligned and
stationary blister. According to the inYention, there is provided an

i nhal er conprising a housing to 20receive a strip having a plurality of
blisters, each N ster having a breachable Iid and containing a dose of
medi cament fiare dthahaticorabyf dcuserioran cipdexiengmahiéelimpuntiadidunrt he
housing rotatable to drive, 2 str| to seguenti ters iLnto

al i gnnent mnbﬁ“&“b%ﬁéY@F éPEVhﬁ;ﬁ@ﬁﬁé qhd%gﬁi}ormEQS(R %C]““LHK?ﬁy
nmounted to tlrenhousibg o@-% A el NechBe h@dﬂhﬂfﬂn&ﬁﬂﬁh@l&m‘o@dt to aoupheicihe
control elenment to the ilt(ICNing WI edpart ?f the rotation aof the control
el ement by amlJ§*éFmﬁ‘d)i’”tﬁhait"“tqffe”}Cn”tiékqii‘ﬁg‘”vﬂ?@é‘f” THERESEIT PO Y5 Jﬁlgf“Wt h the
control el emgnt,  Ph&f %%QLYm tﬁ@%g&%cn‘?lof el efeitiof Ot 308 (hebakd ve to the
housi ng about an axi s and”the drive nechani sm conprises a coupling nenber
in the housuhgrﬁom>ﬁﬂvdnh@mn®®abbutPphéosamhﬁaﬁws“HAP@WGUQHJPH@“%%ntroI

el emrent and cou Pg nenber preferably rotate about the sanme axis, it is
al so envi sagé of < Wa i) ey may rotate about separate axes that are of f set

fromeach other. |In a preferred enbodi nent, the control el enent and
coupl i ng nmenber are connect.ed, s9 t hat thﬁ 1rota ethFLnKStIq8xlndeX|ng
wheel may bénfﬁFﬁﬁgﬁF9° trited Yyck A& ol éffﬂ&i Hﬁ@ o)l SIBHEEr ed

embodi ment, ithe | GQHRLRGnMBHEMRScd AElWdes saipshaf {IS(hﬁ.MlnH@(, &irmqa)ﬁhtsn eoaxi al
with the axis of the control elenent, the |ndeX|n wheel bei ng nmounted on

sai d shaft ﬂ@ﬁ“?bﬁ@ﬂﬂ@htﬁﬁﬁﬂ%ﬂ@aﬁﬁdé&Pé1“?@QFH‘6Hétéﬁ%8%H%%%M“”FH%°coupl|ng

menber conpr lh%?l%l &1 zhﬂ,@c‘?x'uﬂ;g 1‘9@@%& qu\ﬁemQPgL @QQM’EJ"@(I drdvi@ameehani sm
i ncl udes neans to nove, he control el enment and coupllng menber are

rotated, t heahsndeaxamg Wcmaedl ndwrlmendog’mmb@bé‘»tplolsluctcilranmm bghiven e
cooper at es V\fﬁtcf 11'1é(1 &)Lnlft?’ﬂtl]me cqp ms bctahxa}g.uthcg 5!) ’EH"%’%{ITELIV\MSQ méRtat es

together wt enent I'i'n he coupling
menber |35pr@teﬁ@b{Mnf@hﬁﬁﬁutﬂ@nh@cmeshlneamummhepnaboandhsaﬂdﬂﬁmams for
movi ng the indexi ng wheel drive dOQ‘IntO a p05|t|on n which it cooperates

with the |ndék?ﬁ@’%h@éf‘ﬁﬁﬁﬁ§\éﬁiﬁ PR Ay WARHTY F Ve dog agai nst

According to the invention, there Is provided an inhaler comprising a housing to
20 receive a strip having a plurality of blisters, each blister having a breachable lid
and containing a dose of medicament for inhalation by a user, an indexing wheel
mounted in the housing rotatable to drive a stip to sequentially move blisters
into alignment with a blister piercing member, a control element pivotally
mounted to the housing and a drive mechanisn configured o couple the conirol
25 clement to the indexing wheel during part of the rotation of the convrol element

by 2 user so that the indexing wheel rovates together with the control element.

Preferably, the control element rotates relative to the housing about an axis and

the drive mechanism comprises a coupling member in the housing for rotaton
50 about the same axis.Although the control clement and coupling member

preferably rorare about the same axis, it is also envisaged thar they may votate

about separate axes that ate offser from cach other.



20a bias provided by said resilience. The coupling nenber may conprise a
flange that extends radially fromone end of the shaft across one end of

t he i ndexing wheel. Preferably, the flange lies in a plane extending
substantially at right-angles to the axis of the shaft. In one preferred
enbodi nent, the flange includes a flexible flange portion that resiliently
bends or flexes relative to the remninihg portion of the flange about an
axi s extendi ng substantially at right angles to the axis of the shaft.
.30The flange may have a cut-out region cotred such that the flexible
flange portion is joined only to the remaining pon of the flange to a
limted extent.. :1'q - Iq.ope ,nbodinth,Jthe erxkbLe)thngg portion is
hi nged to tH8 EAEFHEHE RSP FEn SORHET ¢ RYEHt COSRIRS BlfgiPer 2¢

Conveni ent | YoonhfiQed Relaxk g:ywheed (et dog upstands froma surface of the
5fl exible flange portion in a direction towards the indexi ng wheel.
Preferably, the neans to nove the indexing wheel drive dog into a position
i n which 4t @QQBQE\%’({ fe%hﬁéltnpa rtlﬂero't:ngl?%'n'ngm\ﬁmet%l thfégoﬂgt]ﬁltg 1¥1Qﬁl)é1ﬂde><| ng wheel
rotates toge her Wi th the control el ement conprises a coupling nenber

defl ecting dog 10protruding fromthe flexible flange portion. In a
preferred enbodi nent, the means .to nmopye the,indexing w I ginto a
posi tion inqgﬁﬁ@EEdeéﬁbﬁ%¥%f%%iWﬁ?%ﬁ%ﬂ%”?ﬁ%%&?ﬁé“&gégﬁggrggﬂggﬁﬁggses an
arcuat e gui deatinbekh il Hhechousongoe! tbecar, dudindcgug déctiracie havimd a first
gui de /5surface such that, when the coupling nenber is rotated in response
to rotation Of #heh Lot Foruer dReHtS Y first direction, the coupling
menber defl ecting dog cooperates with the first guide surface to deflect
the flexible flange portion towards the indexing wheel so that the indexing
wheel drive ldogecodpetinees t ey ptipg MeAdek cag Pikean 100yt Wie! KHEC ndexi ng
wheel toget hor, wi Ll LG, GRURLYOR  AOTLQMNEE < TRE. BLGHALn U dg Liack | s
advant ageousl y’ confi1 gured such that the coupflng menber defl ecting dog
drops of f t hedfdouplinguicdecs urcfracecprhomdeongothatl dveofogtihe cpptivol irel enent
to its maxinumextent, the resilience of the flexible fl L jon
causing:turH”?&hWé“%??ﬁﬁﬁéwﬂhﬁﬁé?ﬁ%ﬁ%@ﬁngﬁé?éh§§§%rﬁfx?ﬁSHEEHSQ%EE): wheel
drive dogs nool-angewtnopetat:as cwntdbtdié dindexiing nwheek, the indexing wheel
now remai ning stationary during continued rotation of the control el enent
and coupling nenber to its maxi mnum extent.

The coupling member is preferably formed from a resilient material and said
means for moving the indexing wheel drive dog into a position in which it
cooperates with the indexing wheel moves said indexing wheel drive dog against

20 a bias provided by said resilience,

'The coupling member may comprise a flange that extends radially from one end
of the shaft across one end of the indexing wheel. Preferably, the Hange lics in a

plane extending substantially at righv-angles 1o the axis of the shatt.

In one preferred embodiment, the tlange includes a flexible flange povton that
sesiliently bends or flexes relative to the remaining portion of the flange about an

axis extending substantially at right angles to the axis of the shaft.

3¢ The flange may have a cut-out region configured such that the flexibie flange

portion is joined only to the remaining portion of the fange to a limited extent.



. 301l he arcuate guide track preferably conprises a second gui de surface
such that, when the flange portion deflecting dog has dropped off the first
gui de surface and the coupling nmenber is rotated in response to rotation of
the control element in a reverse direction, the flange portion deflecting
dog cooperates with said second guide surface so that the flexible flange
portion is deflected in the opposite difection, away from the indexing
wheel , so that the indexing wheel drive dog does not cooperate with the

i ndexi ng wheel and the indexi ng wheel 5renmains stationary. The coupling
menber def | datdimgndaglipeef erafdyble Oaprd segoa if hingdd wobpetatinhg surface to
engage the first ggideﬂsqgfacelojithe arcuate guide track, and, a second
cooper at i ng EiHPAct G ERGa58° PHE ‘second gui de surface of the arcuate guide
10track. The first and second gui de surfaces of the arcuate guide track may
extend parallel to each other but space fromeach other. in an axi al
direction. 1SP&aINYy: DREIF GV IHICSECHII R "de TN f AV HEVE angl ed end
regions suchythat ﬂtlbfg 19<9&&Bk'i£‘9_dﬂ%mﬂﬁ{ el dest iNgdogyitd.des up the angl ed
end regions onto respective guide surfaces. In a preferred enbodi nent, the
i ndexi ng wheel conprises a plurality of vanes 20and the indexing wheel

drive dog copt.act emo*fqng 1€, NE08S: WHE L4 u,l ) ic i P08 (.nvi dog is
PLATLS, ANE 0Ll NEL VA0S WORM, | UficdiDPRELING i aGlo e

(0]
. a!ﬁv, th
nmoved into a posI %I on in whic | Coopera es wmt I naexi ng wheel so

t hat the indexichg wheetatasotidt g8 ihogéthehcalist hhathlee bolaphy ngienembees and t he
control el enent na.[u'elethl eng?odhngq}, RP%“tEE|HﬁkLQJﬁQ£J§%% a
| ocki nug el eEAT” PBEART G tEt 9™ AQBRTHG A\ S°UPEBE BFEE fRar "darhg
cooper at ion phuthgg Meexhawherlf.det perdeg with the indexing wheel, In this
enbodi ment, the | ocking elenent preferably conprises a cantilevered arm

n a preferred embodiment, the means to move the indexing wheel drive dog

into a position in which it cooperates with the indexing wheel also comprises an

arcuate guide track in the housing, the arcuate guide track having a first guide

/5 surface such that, when the coupling member is rotated in response to rotation

of the control element in a first direction, the coupling member deflecting dog

cooperates with the first guide surface to deflect the flexible flange portion

towards the indexing wheel so that the indexing wheel drive dog cooperates with

the indexing wheel to rotate the indexing wheel together with the coupling

20 member,

The arcuate guide rrack is advantageously configured such that the coupling

member deflecting dog drops off the first guide surface prior to rotation of the
control element to its maximum extent, the resilience of the flexible flange

25 portion causing it 1o return to s oripinal undeflected sware so that the indexing
wheel drive dog no longer cooperates with the indexing wheel, the indexing

wheel now remaining stationary during continued rotation ot the control element

and coupling member to s maximum extent.

30 The arcuate guide track preferably comprises a scecond guide surface such that,
when the flange portion deflecting dog has dropped off the first guide surface

and the coupling member js totated in response 1o roration of the control



$0nmounted in the housing and having its free end biased agai nst the

i ndexi ng wheel, said free end of the cantil ever arm cooperating with the

i ndexi ng wheel so as to prevent rotation of the indexing wheel. - 8 - The
free end of the cantilevered arm may be configured such that when the

i ndexi ng wheel drive dog is noved towards the indexing wheel, further
rotation of the coupling el enent causes’the indexing wheel drive dog to
engage the free 5end of the cantilever armand deflect it out of |ocking
engagenment with the indexing wheel prior to cooperating with the indexing
wheel to rotdteedthe aicadesd digoviheehe fRngf pogibhyleflt¢img drgeciongrapiearh dri ve
dog di sengages, t he anti.lev exi ng
wheel drive ‘4o %ﬁ%VL§“§ Smg?FSHfP%éﬁfﬁévh%iﬁnhég ﬁ&g%wgﬁgfﬁ?gniggee end of
the canti | evgipcafmineyes, h)\azqkhbmwaz dsicking W n:dExn m]gxt\mheeﬂdcimgl\\dmk t he

i ndexi ng wheel in 05|t|on Prefergbh¥ he i de | ? ? ngrlses a
plurality oﬁJVéhg§‘hhH“Ph@“FFéé°§H INfEXReY Eﬁ ?]‘@6@%‘3? rises a
sl ot, thes sl @t hRispGiceRfi gured to receive a tip of a vane when the free
end of the cantilever armis biased agai nst the indexing wheel to lock the

i ndexi ng wheel in p05|t|on hilach vane may conprise an enlarged head
portion and .}he_ sl . Ok kdob @VRL AbRLd.Sagonfigured
to receive sg$a“§‘ dhﬂﬁ gﬁ§§$§QQu %%nfgﬁﬁgﬁ? ;, thé |H aﬁep may

conprise a th&sms)mqmpmdaUEsa@bﬂmsUQMLsmnh@masﬂlkyn®VEG»rh@reb%ﬁ@dgh and
t he cantil ever arn1ext%nds fromsaid c 8 Accordthere RLO

Hetii nhal er FEE6F U BA"T “*ﬁéﬂg%*tﬁf“xon rm(cuiqg’%oﬁcégﬂgﬂg
recei ved;mi thidk. t he housi ng passi ng around the |ndexing whee
il mbodi ments of the invention will now be described, by way of exanpl e
only, 30with reference to Figures 3 to 8 of the acconpanying drawi ngs, in
whi ch: FI G URN # @06 2308 o81d8uMh&WS,rofic ArcRfid Qi tack Mal &kds@n device to
show how a strip is driven to sequentially nove blisters into alignnent
with a blisteralpier gaql-;gnhu but spaced from each other in an axial direction.

of blisters

75 Tdeally, the first and second guide surfaces have angled end regions such that the
coupling member deflecting dog rides up the angled end regions onto respectve

guide surfaces.

[n a preferred embodiment, the indexing wheel comprises a plurality of vanes
20 and the indexing wheel drive dog contacts one of the vanes when the indexing

wheel drive dog is moved into a position in which it cooperates with the

indexing wheel so that the indexing wheel rotates rogether with the coupling

member and the control element,

25 Ina preferved embodiment, the inhaler comprises a locking element to provent
rotation of the indexing wheel other than during cooperation of the indexing

wheel drive dog with the indexing wheel,

In this embodiment, the Jocking element preferably comprises a cantifevered arm
30 mounted in the housing and having its free end biased against the indexing
wheel, said free end of the cantilever asm cooperating with the indexing wheel so

as to prevent rotation of the indexing wheel,



el ement by novenent of an actuator fromthe position shown in Figure 1 to
the position shown in Figure 2 which drives an indexing wheel. A piercing
head on the actuator pierces the |id of an aligned blister when the
actuator is returned to its normal position, as shown in Figure 1; 5FI GURE
3 is a partial perspective view of an inhaler according to the present

i nvention incorporating an inproved bl irSter strip i ndexi ng mechani sm with
the actuator in its home, stowed or | ocked position prior to use of the
inhaler; FIGURE 4 is a partial perspective view of the inhaler shown in
Figure 3 in which the actuator has been rotated into an internediate

position fro osi ti. homn in

Fi gure 4, bum?/\f Thet ﬂgi @én(taf”év%f’ga’mm gjlcscoé}?lht” tq?h ém orh(’glﬂzrl ty:;

FI GURE, 6 i sindefad tvhadl PRESPEGS mvecd riirdf ticheddshpal Becl showar idnatkirgures 1
to 5, after the actuator has been rotated t 0|n at mhlch drlve bet ween
the drive cobfplfsgualH S HECHEE e o ] s“ﬁgsihadgé’ dog) igs cpypgac the fieg 5

parti al pﬁrS&@C(gt't%@c){tlttﬂ‘é\(t@f’ltrtnht%dq@ﬂg(ﬁhg@utsdtdgc\@tflgE 8ok Abal Wiih shown in
Figures 1 to 6; FIGURI:, ha is a perspective view o ‘t he drlve coupling
used in theimddextn@@ﬁﬁehamvsﬂvwﬁQWMeWﬂhHateﬁsﬂshpWﬁdﬂﬁ Fidgurés 1 to 7; and
20FI GURI . zu “%Lglde view of the drive coupling illustrated in Flgure
ha in mhlch t Fexibl e fl ange portion has been deflected in a direction
"T" towards the shaft or tomerds an i ndexing mheel nDunted on that shaft.
The drive ne n|sm rese ention w

detail with fé? Tl Lr‘ﬁF i ""}r‘—ﬁcgﬂ%‘s“% t‘lé“ﬂ"'%“* ‘t“\}t‘ﬂ‘““ "q‘?& ‘r‘“e“g*:?‘a“t ed t hat
this 111id1(dnRebBamSTHeBYy RE SR e IdBg therck aka) etmﬂetsam(bedr abaveowi t h
reference mFigures 1 and 2 but may al so be used in other bl'i st er strip

i nhal ation d&¢i B&sreq spdgalrhr cyrdpyerptm dapy caPaet Beviided el G VRELF stri p

i nhal ation deyi ¢&. {.0eWk Gl i83PsisWhi ch covers the nouthpiece in a closed
position, is rotated to'index the strip and in which an it)actuator is

operabl e, either separately or in response to rotation of the cap to cause

a blister pi ]gtc({;ualgh m':ftm?gdcxtinp \ph g?m}) ?cslftl 1&191 inAy \a'tlnlcgrtlr?cgtlgl iil dL l()tl t my

al so be used evtc used Isters are retained within the
devi ce, s 1ﬂm(AHhEWetmnegnahthemghnhhesﬁmhkmmnhghd@sénppkkoh?ptrnhzlIy
makes reference to an act,uat.or hs,r i ndex

The stripe suah weie Taeciaror s g s fre s REHAR NS BRGNS enont
IS conS|dereq)%ettahh(MMhhhmbuhepsqepe of the invention, such as a "cap"
that covers the nouthpi ece and which is

Hach vane may comprise an enlarged head porton and the slotin the free end of

20 the cantilever arm is configured to receive said enlarged head portion,

Conveniently, the inhaler may comprise a chassis to locate a blister strip as it

moves therethrough and the caniilever arm extends from said chassis,

25 According to another aspect, there is provided an inhaler according to the
invention comprising a colled strip of blisters veceived within the housing and

passing around the indexing wheel.

FEmbhodiments of the inveation will now be deseribed, by way of example only,
50 with reference to Figures 3 to 8 of the accompanying drawings, in which:
FIGURE 1 and 2 are side views of a prior art inhalation device to show how 2

strip is driven to sequentially move blisters into alignment with a blister picreing



5coupled to a separate actuator. Referring nowto Figure 3, there is shown
a partial perspective view of an inhalation device 10 conpri sing an

i ndexi ng nechani sm 11 accordi ng to an enbodi nent of the present invention.
It will be appreciated that parts of the /Ohousing 12 and internal
conponents such as the blister |ocating chassis 13 and actuator 14 are only
partially shown for the purposes of claﬁlty and ease of understanding. The
i ndexi ng nechani sm 11 i ncludes an indexi ng wheel 15 conprising four 15vanes
15a, 15b, 150, 15d, each having an enl arged head portion 16(0 61), 16c, 16d. As
is clear fr ocdtmedtéryemeeutacmtﬁf garesiabrdngn 2he mt‘emasl‘bll“ilsimd?i?@ttrli 10 t(lnot shown
in Figures 3 to ssed OVEer t.he blister. i

passes ar Oun;d)séthon) shﬁ enxllnn lgl-\l/\ﬁee\fhli}é duxesbfin mflr,xm Oglg L Rq)lé:l(:@%ﬁlc%d ace bet ween
two vanes 15@g.2dbbior lﬁ@rd_ﬁdc $id drhata]igas! bihe:riwidexhngcwheels 11511!%16(1‘1 ates in
response to rotation 20 of the actyator 14, a vane 15a,.15b, 15c, 15d engages
a blister | o&at@d 89%@8%’Fﬁ@ovaﬂég“f931151) i 50, 15d so as to drive the

strip aroundricherizngdgxi NG mealedid t\9es 8AHEMHaa hYc FBNe BachpRLEST er
forward by a suffrcrent dlstance to inove a fresh blister |n?o al i gnnment

with a bli stler’upi(élrl@ﬁﬁ@ﬁétterteﬁtnn@h@\tuslﬂbwm SHP lrﬂrlgurle@tsht%ﬂe)“Hrrhlé i ndexi ng
mechani sm 11 tt'%% HQ§'\ l@()rg{ LMy & H UQ’Q {I}%m?) A}]%i R@of ﬂﬁllﬁﬁgty shown in

Figure 8a and ectively or tenpor y coupling the actuator 14
to the |ndex?ﬁgUﬁheehrmsuedrthatqmmhem»@@dphedﬂatﬁewwnmé%gmg’MMeehd15
rotates inr sponse otatlon of the strip. The

drive coupling SOREHLER P17 oY r“%%s?“é‘“sc m?t?""‘ié")d“t‘mo“Om “zi)ri‘”“é}%i s of

rotationyj A'pdss@en;Fi gure 8a and 81)) OR which the |ndeX|ng wheel 15 is
rotatably recelved so that it can rotate freel abogt the shaft 18 about
sai d axis of oY At it MATIMTHEYASHHAVEIN TS TIREH eafPEEREadt o the

drive couplingsiemetmlded sHChRs by a spllned pin not shown) - that is
i nserted through t he actuator 14, through an aperture 12a (see Flgure 7) in

t he housi ng TE:ERE G 5 rweet \psehPRE T e é tigpeniagshree itnighes dHaft 18) so
that the d“%ﬁf&ﬁy%w& WP& il PLAL ggmt %9@&1*88 m\ottjtt\ttra g RehHal or 14 at

5al |l times. act uat or drive ¢ exi ng wheel
15 are alf nnummed1c©&xjahmwoﬁb%chﬂmaden about the sane aX|s "A". The

]9:: Io\r/neo:’:]gug:’]:j fﬂ’ﬁﬂhﬁg Hap’y i tzalévuﬁ%%r\rct\it S ()égt (?re Hlt( ér(])t g]xti lsnhgl.ilst,{ sh(g\\lrr?l l(}s/ee
arcuat e openinngplsiineli gure 8) over an angle of apprOX|nater 180 degrees
where the flange 19 joins the shaft 18 so that thls por t 0. of the
flange 19 is! ol R Kl‘qelétq yrxpec‘t]vc view of the drive coupling uscédin t m m( exing

mechanism of the inhalers shown in Figures 1 to 75 and
20 FIGURI 8b is a side view of the drive coupling illustrated in Figure 8a in which
the flexible flange portion has been deflected in a direction I towards the

shaft or, towards an indexing wheel mounted on that shaf.

The drive mechanism of the present invention will now he described in detail
with reference to Figures 3 to 8. 1 will he appreciated thar this deive mechanizm
may be used in the inhaler deseribed above wich veference o Figures Tand 2 but
may also be used in other blister strip inhalation devices, In particular, it can also
be used i a blister strip inhalaton device in which a cap, which covers the
mouthpicce in a closed position, is rotated to index the steip and in which an

30 actuator is operable, cither separately or in response to rotation of the cap to
cause a blister piercing member to pierce the Hd of an aligned blister. Tt may also

be used in devices in which thie used blisters are retained within the device,



attached to the shaft 18 but only to the remaining portion of the flange 19
at each of its ends 20a,2013. As a result, this portion 20 of the flange 19
is flexible relative to the rest of the flange 19 and can be defl ected out
of the plane of the 1.5flange 19 that extends at right angles to the axis
of the shaft, in an axial direction (|nd|cated and "8", in Figure 8 and

Fi gure 8b) elther t owar ds or away fromthe shaft 18 or, nore i nportantly,
towards or away fromthe indexing wheel 15 which is mounted on the shaft

18, when force is applied to it. This flexi Ne flange portion 20 hinges
about an axi $h&8foahiadthoibgh dresiebtsinghigsaiitonprobadprhéesteadrendgioamd act uat or
east the 11 anpe st ARl o PRl BT R G TR {n " ne
def | ect ed f|ﬁx&hbﬁabf&n@ﬁAQDMﬂimmng@ohﬁoﬁﬁhﬁaﬁﬂdpomﬁcm@ﬂurhﬁ\mdﬂnﬂﬁ

neutral , unstress?ﬂ posi tion, |n which it lies gﬁpla @ W th t?e renalnlng
fixed porti off°Bf Of B FYSHEE> 141 *FHe FPeiiBre st SHgBCPOPITHAR LY HAS® a
integrally f@nnm¢1% aQﬁ%QQg&ﬁggoprOJectlng radially fromits
C|rcunferent|al edge he flange defl ecting dog 22 has first and second
angl ed engagi ng faces 23,24 on opposite sides. Wien the drive coupling
menber 17 is 0 4 in one

S0di rect i on. "o ot The Trer orSatend angl el Bne 2@?&%"?3‘3‘2;’53 24

cooper at e mnthahu@mﬁedcd@mn@mponneﬁnonktherh@usmﬁ@ ZNxQM@@yEmehe flexible
Irlaﬁggre Egr It Isg}rjla(fz {l’lé,at i)ﬁ “lt(_ﬁggsclnplfé Lﬂill(gn St L Wl][]e(, ’Hi)prl écl’lu,( ?h’lttpﬁjets %I%'_ Ih\eltl? ;g;lpleldng

engaglng/ﬁaCEbﬁ@ﬂpHIﬁhﬁﬁuﬂhﬁhobﬁ@nﬁ@ﬁﬁﬁﬂiQﬂh25h@m1khﬁuﬂ@d&%ﬂgllZnﬂo cause
the flexible flange portion 20 to deflect in a second 0$P05|t dlrectlon
as will be e%ﬁvaphéﬁwcrf%%ua%&aq“’fbfémw PHIRESH BB *$Y §HG& por ti on 20
al so has an @&qug&hyqshaped i ndexi ng wheel drive dog 26 that upstands in
an axial direction fromits surface towards the indexing wheel 15 in the
same direction as the shaft 18 and extends partially around the

ci rcunferenc fil 1o} expl ai ned
in nore deta? L“$b%frg%%gﬁg%féégaggcs?E%gggnégpéAQj¥k%hnﬁﬁgf?ﬁﬁeX|ng whee
drive dogs26venrgdfessial wahie!, 15& Iﬁbu&ﬁcuﬂﬁgubﬁvmhenUndéﬁ*h@)%h&@% 15 when
t he erX|bIe\fIa g}i ontuon as beq (mccq%hiL qnj( s}qgkgectlon as
i ndi cat ed by &t oW " (h"}i”“é(uf‘ é’iié“ e‘TIane ortion 28° i Swn inits
def | ect ed poBighit@rE dons)Hi 1gpﬁQL8b)utﬁOLMhﬁtkih&nleﬁ%hm@1Whe8Lsi5uh$ driven
together with the drive oup 17. As nti oned above, the fl ange

defl ecting dby '29-engyges 'a: Mﬁ#%ﬁ&ﬁ*%ﬂ ot YRES AJUEFhE 13" When the drive
coupling Wenbe{l%oiﬂt 83 b 1liie$~p@1n$§dct\% rohat i oneQfcstihe:sachuak,abhbhnS0 as to
flex the deflectable portion 20 of thei?lange 19. This fornmation 25

conpri ses?f i ptheantiasecdnd vanc bz Bilyl SSHagsatacas b s6F [atHdepyeenage

20posi ti oned, gne ;3 W?]%h%ﬁ DB Q1 SRRC BT m@a&hn@mﬁr“ &1t Bg, axi al
direction. The surface of € 1nnermost track is visible in Figure 1.
The | owner ors@wtemﬁbstomnackhBSLrSNMmubbed»béneatthmcandnv@cvnshble in

Figure 7. ThFl r nto ﬂﬂ cnt \\Jt(l:xkqsb IZ\ZU )1(,21%8{19 R 2 nges 10];%(:1% JIu?[\ 5 gasons
that will bebiE ap éie e '

8).

The indexing mechanism 11 mncludes a drive coupling member 17 {(most clearly

shown in Figure 8a and 8b) for selectively or temporarily coupling the actuator
14 to the indexing wheel 15 so that, when coupled, the indexing wheel 15 rotates
in response to rotation of the actuator 14 1o index the surip. The drive coupling
30 member 17 comprises a shaft 18 defining an axis of rotation “A” (sce Pigure 8a
and 8h) on which the indexing wheel 15 s rotatably received so thar it can rotare

freely about the shaft 18 about said axis of rotation “A”. The actuator 1445



When the actuc.tor 14 s rotated in a first direction (the direction. indica
(.(1 by arrow -A" in Figure 3), the drive coupling nenber 17 rotates
together with it and the first outwardly facing angled surface 23 on the

fl ange defl ecting dog 22 contacts the angled face 27a of the innernost
track 27. Further rotation of the drive coupling nmenber 17 causes the

fl ange deflecting dog 22 to ride up ontb the 30 surface of the innernost
track 27 thereby deflecting the flexible flange portion 20 inwardly, i.e.
in a direction Mnthe housing 12 or towards the shaft 18 and the indexing
wheel 15 andhhhm/ﬁw&haﬂuoﬂmuhdmaabamxbmcabenﬁibncmngUwesabud Mnl&nk When

t he erX|bIe}fIang 1 ortion Fg §$ en gcﬁed Hnmar IXz T e)dlrectlon
of arrow T, Pt %l“ ot HEFOH BY Ot I%W@%& IR NS 17 ' lises t he

i ndexi ng whegj ?uQ“)\d@ tiglogodbnd @ ﬁﬂ’gi@g&:cafc\iaﬂﬂmm\t\ihi &g s}aomm; fhafi gure 1 is
vane 15c, of 5the i ndexi ng eel 15 so that the indexin q wheel 15 rotates
toget her wi t FtsRebdirihy @ricbapri ‘g merberl Trriasdodrive b thhecthHaext Ay whee
15 is engaged, m\(\h@r\n&h@tﬁm 91f m@ce) LSy 4nacka2dahas, bean bagched, the
fl ange deflectlng og 22 e surface of the track 27 and the
resilience o#1UWGnkkewﬁbMe tmﬁbangeQb@WUMGHMQﬁq@a I86s it to returnto its
original unstressed or neutral position. Wen the drive coupling nenber 17
is rotated further, the indexing wheel drive dog 26 no | onger engages with
t he vane 15cT@é(ﬁh@c@@ﬂﬁgmn@ﬂwhéénm15candaiﬁ&ﬁgd@1pa5@@®uhem@ammﬁbnlso t he
i ndexi ng wheel 15 remai ps. S i ona ore, drive to the |ndeX|ng
wheel 15 is ﬂ?%@ﬁb%b%ﬁ“pﬁéj%'%é”HSH{%% g“”qFﬁ% ORGP EC 1R Uat or 14 i n

t he sane /gi r@%dn@f@l Wﬁ@uztehg ACt Mah e 3)#11&133 okigt.adiedsbagkedsnvitdie tepposi t e
direction tomards its home position, the second inwardly facing angled
3

surface 24 ofandsel dipanghe dheft Bhid Hgt HogPosionol Sake é%fl%ﬁ this noswect
outernost tr %?’l%thﬁ@iégm nak e olngﬂ%%@ﬁ)gﬁijhﬁ%tﬁonﬂoﬁggd%a ARQW 1bi,des onto

the surface o at second track hereby €ausing the flexible flange
portion 20 tolciieffliecmdm@m%ﬁdlf‘y oresyln thiveoopposh vetidi ftege il tlosibke

direction in MJV{_Q() the 'c~;r ()Lp‘ga,%% q?llél%szllyqnc‘?f | eIC(, g’!gctgd ()L’Inr?)i th?c FHE{}%FH ange

i ndi cat ed by arrow mar ked enent o

defl ecti ng dﬂgugzQMMWkﬂhﬂhOMEﬁhﬂmﬁﬂu&babkqﬂ808du&$&ﬁmﬂﬁﬁ1@%&hkmﬁnf|ange
portion 20 |n Lte Q|rect|on ana les th F drive cou | i ng menber 17
to rotate in' éﬂbgg é“ﬁlPedPl Ot i Pﬂ G2 HAY Y Pdﬁét?ﬁﬂfgg‘qubxing wheel
15. 1t will h%nﬁ@xprxﬂﬁtﬂt at%eﬁl ﬂhhﬂimw 1diiahbe Hlangerpont irem 20 massinot defl ect ed
in the opposite direction, the flange deflectlng dog 22 woul d sinply engage
agai nst the eRec!df WiHeh fornertorn2BC finlt He WHuadPHG 1 2Piiterofot Rted back i n

the opposite 39'\ r>r%qﬁmgo )()ﬁQ)tnhﬂf %h%gupmrh%\a@mz 5@9}%1«7%@'&1&1@&&& Md g gRposite

direction or, | ect woul d travel over the
|nnernDsPUtrdEkhzml@eﬁwemvnng MHenﬁhewibhen@namgbsa@ﬂtﬂbﬁdgwtrwuﬁme samne
direction CaHisclm 3. tl?' Oa%t' t:[h% f?qmr(, ?@ gmcE ®m a resilient material so that
when the deflected flexible flange portion 20 is released, it returns to 1ts neutral,
unstressed position, in which it lies coplanar with the remaining fixed portion of

the tlange 19,

The flexible flange portion 20 has an integrally formed flange defleciing dog 22
projecting radially from its circumferential edge. The flange deflecting dog 22 has
first and second angled engaging faces 23,24 on opposite sides. When the drive
coupling member 17 is totated in response to rotation of the actuaror 14 1n one
30 direction, onc of the first or second angled engaging faces 23,24 cooperate with a
fixed formation 25 on the housing 12 1o cause the flexible flange portion 20 o

deflect in a first direction. When the drive coupling member 17 is rotated in the



- indexing wheel drive dog 26 to engage with a vane 15b of the indexing
wheel 15 thereby driving the indexing wheel 15 backwards rather than

|l eaving it stationary with no drive engaged. Therefore, it is necessary to
ensure that the flexible flange portion 20 is deflected in the opposite
direction, i.e. in the direction of 5arrow "S" in Figure 8a, Sc) that there
is no drive to the indexing wheel durihngotation of the coupling nmenber 17
in the opposite direction. When the drive deflecting dog 22 reaches the
end of the outernost track 28, the 10flexible flange portion 20 returns to
i ts origi nal ORINSHY E58EH NoFrEtT HIEWoRIeFBH f20d feOPT et §ISE fPEREn | n a
preferred emgodi MRN8 2 BdGXING TREMAN AR bhr@bS X I Nedsdes, yreans for

| ocki ng the indexing wheel 15 to prevent its rotation between indexing
steps and 15eand dpppsitedipotiani 4syvilldleaaslamydtihatort deteilthslat-l ow rot ati on of
t he i ndexi ng wheel 15 when driven by the indexing wheel drive dog 26. The

| ock al so i nproves positional accuracy of the strip and, nore specifically,
t he next blisheflctibicianpt eoaee. 20Thishdsoekirng dy slaange menting 4 heehdvivde
described in 11%0%7e dgta¥L bel ow, 20The plisper.Jopatngifhas,Ls 13
conprises a T¥s] T@htPYRISdR 2BIE1tE AREGIBVENT AP M 30¢% WARTEXLE S “fEom t he
body 13 of thr.Lhasshs L.ewalidsHtnes Rdexing heelcndbparthry frpadend of the
cantilever arm 30 has an enl arged head portion 31 conprising a. letterbox
shaped sl ot , cifguAewnet o operdicntp!3Banas Rifiiien 2P hes WERHOLBE copl2ac) dheolse of

t he i ndexing;., A5 LSk o FNEOPBNML.: el S o dir oned. such t hat
the head 16050 [R v ane LES" Ca Shoun't n Hl o0 ooy e Reone 1t ner el n
so that rot atigepesof vankd 5p i dex bt diiedlc k@ xirg phayéhtddn thaflpheledbrgal or
hone position of t actuator 14 . the head 16c of .a vane 15e i.s.|ocated in
sai d openingmgfoFégﬁﬁé%&gh?@%@ééfnﬁgﬁf§§uépoph%”8iﬁ%%fg¥f§(§b hgi rotation
of the indexiipgrasreghe Libngesppriery entedhowdin ies dbicered howaindsn Tigrd RisleXi ng

wheel 15, the indexing whee rive dog 26 initial engages with a
protrusion 3falft W‘%“%P’ngéa Pttt melit e e el M st ¢ ne
chassis 13 sgpy;that the cantilever arm 30 is deflected outwardly, away from
the i ndexing wheel 15, to free the head 16¢c of the vane 15c fromthe sl ot
32, theréby 5unl ocking the indexing wheel 15. Only once the indexi ng wheel

15 has been s mentioned above, the flange deflecting dog 22 engages a formation 25 on the

housing 12 when the drive coupling member rotates in response to rotation of
the actuator 14 so as to flex the detlectable portion 20 of the flange 19, This
formation 25 comprises first and second arcuately shaped tracks or paths 27, 28
20 positioned one above the other or spaced from cach other in the axial direction,
The surface of the innermost track 27 is visible in Figure 1. The lower or
outermost track 28 is tocated hencath it and 1s visible in IMigure 7. The ends of

the tracks 27a, 28a have angled faces for reasons that will become apparvent.

25 When the actuator 14 is rorated in a fivst divection {the direction indicared by
artow AT in Pigure 3), the drive coupling member 17 rotares together with it
and the first outwardly facing angled surface 23 on the flange deflecting dog 22
contacts the angled face 27a of the innermost track 27, Furdher rotation of the
drive coupling member 17 causes the flange deflecting dog 22 ro ride up onto the
30 surface of the inncrmost track 27 thereby detlecting the flesible flange portion

20 inwardly, Le, in 2 direction into the housing 12 or towards the shafr 18 and

the indexing wheel 15 and the direction indicaved by arrow 177 in Figure 8b.



rel eased by the indexing wheel drive dog 26 pushing the cantilever arm 30
away fromthe indexing wheel 15 does the indexing wheel drive dog 26
subsequent|y engage a vane 15c of the indexing wheel 15 so that further
rotation of the drive coupling nenber 17 rotates the indexing wheel 15. 10
Prior to the flange drive dog 22 falling,off the end of the innernost track
28 and the flexible flange portion 20 réeturning to its undeflected state
due to its resilience, the indexing wheel drive dog 26 no | onger pushes
agai nst the cantilever arm 30 and so the cantilever arm30 is free to nove
back towards the indexing wheel 15. As the cantilever arm30 is free to
nove back JU&Hmﬁ&h@ﬁc%Q&ﬁ@%%&b@ﬂuﬁiﬂi@ﬁtk@ﬂ%éf&ﬂm%hﬁﬂl1}519@&9&c§9ﬁp|eted
the cantilever armis prevented fromnoving a he way  back by the head
16b of a fol bowicery fvawmehdr f@bwmuoéhh@dmcam@hﬂh@eé@lm iV sgeres dramngdesinpur i ng
further rota t X A . e N . across . the
cantil ever a%hggﬁq %Hgﬁzﬁfggg&l “wﬂqﬁ‘“Q%ggéﬂFﬁglgq ﬁélgg§qglﬁgﬂ?ﬁg t he
cantil ever atlmid@c:¢ @ wbwe 14lsb thhehmykbmgkvla:nkjlﬂ ﬁnkumgmthe@ widhek ng wheel

15 in position prior to agévig r.rotation of t rive coupling menber
17 in respon B“tﬁ“ﬁ@ﬁgfﬁd " orae e &t ! FH& %&?ﬁﬁ b% 4% “UBRYhe return
stroke of the actuator 1 will be appreciated that deflection of the
flexible flange portion 20 in the opposite direction, i.e. in a direction
away from t h&cadbk g oWHEd MM GRS H2¢he’ EF}“r‘éiSt1ii'6’}‘th‘hdi“cQtl% %ﬁy cafpbw "S" in
Figure 81s, alsoensuies. thah.d hemin ﬂ@fslpagnwhﬁ@mlir hY€oARg (RE & ears the
chassi s arn130 and so the indexing mh 15 i s not unl ocked, thereby
preventi rg aﬁyﬂﬁqtaU9@ﬁ0@mmphetpmdewlngﬁmhe§h115md9%pﬁglmhei tetopitionst r oke.
g'?ag:(;c;:n;er %gacnq‘iu ¢ EQ{QE({\H%% $ t;'cmlbclj o fjls 1() 'Clif(,qq:[mq mit {%glgg(,\%?zr W l(’ddﬂ“%ggt ed
for a greateﬁo@2©p0n®umnc@@wthenam@ienkhmmughhMHMGanhﬂmabtuaﬂbmxﬂdd|s

rotated and so the indexi ng whee 26 W with the

| Ddexi g wheBRSHESEERgL i B HECH HaRR g PUeens TEUP AT EROEE i angl 6. 11
required, the, theasksim/«2& ¢OW @isbepadacsiffdaiientd yudR%G 5@t hat the

i ndexi ng wheel 15 rotates during rotation of the actuator 14 through its
entire ar§l e*ofrRbVEHeHE sPcshiecdtecti on. Al ternatively, the tracks 27,28
coul d be made shorter to reduce the angle through which the actuator 14 and
i ndexi ng wheel 15 rotate together. ldeally, the track length can 10 be

sel ected so ﬁﬁavthheuhﬂ@eﬂﬁhgwmheébulﬂﬂhécpopaﬁ@dithﬁ@mgh\adSU$ﬁbmkent

a.ngl € to m)vex srgllum r’FL s(f(ol{glilx%\ mdp iqiSJElgtihu I nttﬁl{?({, W‘?HE 1%& (IL uu?l I ster

piercing ele her'ro e"‘act uat of éi ther be
| ost noti on, d@pé)nbw(@@P&Oﬂﬂﬁkn@JﬁunEMM@ﬁhOﬁqSOﬂPuOtherufMﬁ@tlOn For
exanpl e, |f i Rer | rotation of

t.is the cap that is r gtate i,s | ast or
The Cap' chn BivEre o S2Babare dRrudt b T phiGe phaRFek 36, ferd?

causing the flexible flange pordon 20 to deflect outwandly ov in the opposite
direction to the direction in which it was previously deflected, i.e in the direcdon
indicated by arrow marked “S” in Figure 8b. Mngagement of the flange deflecting
dog 22 with the ovtermost track 28 so as to deflect the flange porton 20 in the

25 opposite direction, enables the drive coupling member 17 1o rowate 1n the
opposite direction withour any drive to the indexing wheel 150 Te will he
appreciated that, if the flange portion 20 was not deflected in the opposite
direcrion, the flange deflecting dog 22 would simply engage against the end of
the formation 25 in the housing 12 when rotared back in the opposite direction,

50 thereby preventing rotation in the opposite direction or, the flange deflecuing
dog 22 would travel back over the innermose tack 27 deflecang the tlexible

tlange porton 20 in the same direction causing the opposite ead 20b of the



15to0 pierce the lid of said blister that has just been noved into alignnment
with the blister piercing elenent. It will be appreciated that the indexing
mechani sm 11 is designed to enable a stroke to be aborted when the actuator
14 or cap has been rotated through an 20angl e which is sufficient to cause
initial indexing of the strip but which is not such that the drive to the

i ndexi ng wheel 15 has di sengaged, i.e.-& position in which the flange drive
dog 22 has not reached the end of the innernost track 27. If the stroke is

aborted and the actuator 14 returned to its rest position before drive to

t he i ndexi ngmﬂhﬁeﬂg wh&lhis cdicgegagaghpctvieh st aicpl A di thbémhlzl&in\pe\mh@aﬁ(mr ds

intoits or| Sit s.a rea e i.ndex

drive dog 2@‘ %P‘ ﬁéd%“&l FﬂééﬂFﬁglégﬁ$“i§B1@@“ﬂf¥@@‘?ﬂ@’ ﬁﬁﬁgfﬁé whee
IS in the oppps 'ntf)th?'crc%Q&dLQn TheteiWel I: iDg-RAPAREG @led hhathetihikbihas the
advant age that the user artlalfy open the actuator 14 to enabl e them
to inspect afiehsemoctiend! & | ﬁ%@t%éﬂ%éé*dﬁﬁ”ﬂhéh“%%ﬁséCjﬁ‘&g@ﬁﬁ*ﬁwﬂﬁout havi ng
i ndexed t pe %F(E\lz RsOL, P rﬁ( éE;d t}%th d 8 eﬁo d nvcltc) &Q%i&&@&gﬁ% thtl{} a feature
(not shown) on the casé actuator or cap has reached’its fully
open extent, uthﬁneﬂwhpwev@n@ungmhmyrﬁu&th@p>@0tahﬁ@n0@f t he actuator or
cap. 5 A variety of nedi canents may be adm ni stered al one by using inhalers
of the invendon. Specific active agents or drugs that nmay be used i ncl ude,
but are not limted to, agents of one or nore of the follow ng classes
listed below,_ 1) Adrener ic a |§ts such as, for exanple, ggg Eanlne
aptaclonldlng”mbﬂ%bf¥é&6¢ COHPHF P%? &cache) Paraf of dbet AP b pani fe

ephedri ngy eﬁé@@l@mqlrlQ@p(anforﬂyi(ﬂQ{&H‘; ﬂ?ft’hf)h@%al Jr8nelses ol neddll rﬂéﬁ@i"()ﬁ'
guanabenz, guanfaci né,  hydroxyanphet at ni ne, isoetharine, |soproterenol

i sot hari ne, splvet @rikencenet ar am nol , nmet hanphet ani ne, net hoxani ne,

nmet hpent er m ne, net hyl dopa, nethylpheniclate, nmet apr ot erenol , netaram nol,
m t odri ne, naphazol i ne, norepinephrine, oxymetazoline, penoline,

phenyl epl ar i he; ppieny ethydianinel:c phlenyk praoparohddishe, inpiudbutherol for

prenal t erol ocat ero rine, ps ritodrijine, sa
but anol , salWﬁ@@ﬁé#“”?%?ﬂg“gf¥52§“) ff%ﬂ’ﬁ1O?H)PK%FPL93W§?%FE%@”'MWanlne
and xvl onet azhh @y erdpohaly nerae«ﬁgg di.anicagoniisk sosuoh @she fn@t:\iegarmtle
acebutol ol, al fuzosin, atenol ‘ Obetagolol g ?opg L L .bopi ndol ol ,

buci ndol ol , buiAsB&iHCn Bmlwagh\é%ﬁé% W a8 1261 The kb b 6‘|”“‘t‘é| i prol ol
chl or promazi ngy;:i Ao aZesid}, o1& YA palnkial-Ql-ds, eI Qhs nhaloper kdpt

i ndoranin, ketanserin, |abetalol, |evobunolol, medroxalol, netipranolol,

met oprol ol , hebicdolbisJotkamderolempal vopial Pe dexphensl Blore ﬁ@ﬁbhf'@r\\ol
phenothiazines, phenoxybenzam ne, phentol am ne, pindolol, prazosin,

pr opal enone, propranolol, sotalol, tansul osin, terazosin, tirnolol”

tol azol i ne, fhinﬁﬁoskmqﬁ@rdp%dkl3anmpyahrwbﬁh@nhfhﬂhkA@NéﬁGﬂgh@’%burone

bl ockers such as ebt | AX
guanadr el , ahé}té&?& éom anp 1éin)é)f hlt‘)dlo ah(, ¢ hasﬂbgi\\qids ‘ﬁa ll,l(éﬁ% \9}‘&9& ugigg

treat ment Of fRddhe bl amn, cqﬁUQhuaﬁ.m Bd)hrz«e)(ﬂd?’fp,ln@gd bup]r@nm)pm nemprising a
letterhox shaped slot, window oy opening 32 in which the head 16¢ of a vane 15¢
of the indexing wheel 13 is located, The opening 32 is dimensioned such that

25 the head 16c of the vane 15¢ {as shown in Figure 13 13 a snug fic therein so that
rotation of the indexing wheel 15 is prevented. In the normal or home position
of the actuator 14, the head 16¢ of a vane 15¢ is located in said opening 32 in the
cantilever arm 30 of the chassis 13 so that rotation of the indexing wheel 15 1s
prevented.

30
When the actuator 14 1s rotated and the flange drive dog 22 engages the

innermost track 27 so as to deficet the flexible portion of the flange 20 inwardly



5) Drugs for treatment of alcoholism such as, for exanple, disulfiram na
xone 30and naltrexone. 6) Drugs for Al zheiner's di sease nmanagenent,

i ncl udi ng aeetyl cholinesterase inhibitors such as, for exanple, donepezil,
gal antam ne, rivastigmne and tacrin. - 18 - 7) Anaesthetics such as, for
exanpl e anmet hocai ne, benzocai ne, bupiva ﬁlne hydrocorti sone, ketam ne,

| i gnocai ne, nethyl predni sol one, prilocai proxymnet acai ne, ropivacai ne and
tyrothricin. 8) Angiotensin converting enzyne i nhi bitors such as, for
exanpl e, captoprll 5cil azapril, enal apr fosinopril, imdapri

hydr ochl or i dEVYTSIEAPFGINE Vipeskil pribF | gﬂw@ﬁmww dtq Wefsppiangagai napri | |

rampril and\\jt'l-lalgqg ARGE 314 £ ARAIQL (Qﬁ?l&dhll JEGERL QMR QCkeISor GHCh as,
for exanple, candesartan, cilexetil eprosartan, irbesartan, |osartan,

medoxomi |, oflmesanfant 1ﬁéh®1§aﬁwﬁn1amdUW%w@hﬁﬁdnnwwm@»fAm@yapnhymhnlcs such
as, for exanpnldgkmgq\%raglr OCh(? OI’ dhcolg(,a*i[ C{Q}F otr glllcsxgp rl% )m th Oiiote% 1c1dle

acetate, lidocain ine, m de, ropa &hone and
qui ni di nes &&bc%ﬁ@ﬂbjmﬁtﬁn@nﬂLdﬁﬁlbﬁmﬁ@mmahcagﬁmmﬁ\(kmb1®ﬂ$ﬂgxhhe

beta-lactans, flu U|n | ones etolide crolldes sul phonani des and
tetracycllne§7“%ﬂ£ﬁ’ g 10 6?“ Bﬁg@@v°§892{d PopR NeHERIYE] Hih ot ?1W%’

anphot eri ci NiroazitlNEQYG Ve 22 HeeNaMiedorhexidiune: 1doek a&nsh[ QYGI N,
clindanycin, colistimethate, dactinonycin, dirithronmycin, dorlpenen1

erythronyC|n““ﬂ&%éPﬁ%@iﬁé-‘béﬁ%bﬁyﬁﬂﬂﬂﬁhéfP%Hrﬁé%@wé10%&9Pﬁ6éh%<“ﬁatanyC|n
neorryC| n, ny§(§tﬂ:tm9’mc91l1 ?tqqqquq%sth Prﬁﬁt\ g]vq{ JAE1 5, p' mari cin, pr obeneci d,

rOX|thronyC|n sul’phacli azine ‘and triclosan. 12) Antl-clottlng agents such
as, for éRanple, abcixinab, acenocounarol, alteplase 20aspirin, bem parin,

bi valirudin, pPSES ?FOOLE)} dfmlr(, qlllgapl (%?gﬁ ?&llﬁng oailf I;Iecp?rl{(! of thgan%%pmost tcli’lc k 28 and

the flexible flange portion 20 retuening to its undeflected state due to its
tesilience, the indexing wheel drive dog 26 no longer pushes against the
cantilever arm 30 and so the cantilever arm 30 is free to move back towards the

15 indexing wheel 15, As the cantilever arm 30 is free to move back just prior to
rotation of the indexing wheel 15 being complered, the cantilever arm is
prevented from moving all the way back by the head 16b of 2 following vane 15b
which conwcts the candlever arm 30, During further rotation of the indexing
wheel, the head 16h slides across the cantilever arm and then drops into the

20 opening 32 thereby allowing the cantilever arm 30 to move all the way back and
locking the indexing wheel 15 in positon prior to any further rotation of the

drive coupling member 17 in response to continued rotation of the actuator 14,

On the revurn stroke of the actuater 14, 1o will be apprecinted thar deflection of
25 the tHexible flange portion 20 in the opposite direction, L. in a direction away
from the indexing wheel and 1n the divection indicated hy arrow ©S7 in Figuee
8h, also ensures thar the indexing wheel drive dog 26 clears the chassis arm 30
and so the indexing wheel 15 is not unlocked, thereby preventing any rowtion of
the indexing wheel 15 during the return stroke.
30
It will he appreciated that the extent of roration of the indexing wheel 15 selative

to the exrent of rotation of the actuator T4 may be controlled by altering the



di pyri danol e, enoxaparin, epoprostenol, eptifibatide, fondaparin, heparin
(i ncluding | ow nol ecul ar wei ght heparin), heparin calcium lepirud in,
pheni ndi one, reteplase, streptokinase, tenecteplase, tinzaparin, tiroliban
and warfarin. 13) Anticonvulsants Stich as, for exanple, C ABA anal ogs
includin riagnbine and 25vi gabatri n; bar bi t ur at es i ncl udi ng, pentobarbital;
benzodi azepi nes incl udi ng al prazol am cHlordi azepoxi de, cl obazam

cl onazepam di azepam flurazepam |orazepam nUdazolam oxazepam and

zol azepam hydant oi ns i ncl udi ng phenytoi n; phenyltriazines including

| amot ri gi ne; dammﬁhmgddeanbmﬂ$mamubm®nMMHSQWM$sﬂﬁ@ﬁu&ﬁhgUacbtazwranide,

car bamazepin e, fos tin etlr acet

oxcar bazepi n%h%‘iio }era%gf glm% lEge Ball ¥ bFld%’lﬁ oggpmsqo FH?n YaPere 101 (gfm

t opi ramat e, M@hﬁé@hﬁuﬁ@hdﬁﬁﬂdﬁi@ﬁh&&ﬁﬂdﬁs1mﬂuﬁQntsolﬂanﬂlhmde@kessants such
as, for exa trjicy qllc and tetr yclic an epressant 3Iud|n

ani nept i ne, mwp%(wi e ifttr%(c&/wb 1 Jﬁ*dcv@% i*" *& cite *arﬁt& dt’li Pi'te) ,

amoxapi nes  byhEd BE Yhicgho G BRORLRT I NEwi&l, @R RraTINes danexd Rhid i ne,

desi pram ne, di benzepi n, dinetacrine, dosul epi n, dot hi epi n, doxepin,

i m pranine, vﬁﬁﬂw@bi@ﬂ%hevb@ﬂb@Fkﬁﬁ@g“ékeﬁ%b%éﬁ*héuHthﬁﬁﬂﬁﬂ¢ﬂét

mel | jtracgan, el AB! m}pﬁmﬂmt&?‘aﬁﬁ 'lp 1c ) q(%%hp% Q1 L[JIZJCMBB' \11“?111119!:2 hut at,
propi zepi ne, prott I'he, qui nup anlne setiptiline, tianepune and
trinipraninamcsekésﬁTQéce@dmtomuhsandcmmn&dneﬂ@knngthumghkeudnﬁmbltors

(SNRI's) includin m.ne, | axetine n and ven af axi ne;

sel ective seW%?ﬁ% ﬁ ’5ﬁ5¥éﬁ8g“Wﬁﬁ it F%L‘gégké “ﬁ@?@ i Wy e ?%iﬁﬁ?an]
escital ops ame f@rmxeid Mex tifel in@xetd »ﬁ}ﬁm tlofid thesantiagh thOfXQEdnﬁ]Qng £0

m | naci pran, nom fensine, oxaprotiline, paroxetlne sertraline,
5|Iautran1nemOV%HFdFékﬂﬁ%*“bWﬁﬁé}Fﬁ%Q%%H“%Vﬁ%ﬂﬁ?ﬁéﬂ“%éPét??%ékﬁbﬁédrenal|ne

reupt ake i nhj Qi t,06s {NARTS)s iRcLudiRa sderexiptid ||()Qiemc)g@1$|1rér ﬁrﬁcﬂ%a ms
oxaprotiline and reboxetine; noradrenaline and sel ective serotonin reuptake

i nhi bitors (NASSAstnuomefJudmlga i etrapi Nexamblio it nebogiddselsitkitglt or s
(MAG Ss) i ncl, ﬁkdl'q&ng%'ZEH f%‘mq'&%n Pref ar O(WﬂQiiu Gl Qrg,}’ ‘%c ALELRY Ly pt am ne,

et operi done, ron|a2|d SO oxa anazi ne,
nedlfoxamrney>mn@L@behmdépmﬁbahaﬂﬂde1vﬂamgyknne»cﬁhnenékznmey“pheh¢pra2|ne
pirlindol e, rocar a2|n? rasagil i ne, safrazine, selegiline, toloyatone and
tranyl cyproni H& HUSERT A ant agoni st s i ncl udi ng benact yzi ne and

di benzepi n; azaspi rones includi ng buspi rone, gepirone, ipsapi one,

t andospi r one and 20t i aspi rone; and ot her anti depressants i ncluding
acet aphenazi Hé‘ é?éle’ﬁ'@t(i(ﬁlﬁ‘l(h@ at wie indexing mechanism 11 s designed 1o enable a

stroke to be aborted when the actuator 14 o cap has been rorated through an
20 angle which is sufficient to causc initial indexing of the strip but which is not
such that the drive to the indexing wheel 15 has disengaged, Le. a position in
which the flange drive dog 22 has not reached the end of the innermost track 27,
If the stroke is aborted and the actuator 14 rerurned to it rest position before
dilve to the indexing wheel 15 has disengaged, the stip will be driven backwards
o ity oniginal position as a rear surkace 26k of the mdexing wheel drive dog 26
will engage a preceding vane 15b 1o ditve the indexing wheel 15 in the opposite
direction. 1t will be appreciated that this has the advantage that the user may
patrdally open the actuator 14 to enable them to inspeet and/or clean a
mouthpicee and then close it again without having indexed the swip or pierced a

30 hlister.



adenosyl net hi oni ne, adrafinil, anesergide, am neptine, anperozide,
benactyzi ne, bermnm oxi ne, binedaline, bupropion, carbamazepi nc, caroyazone,
cericlamne, cotinine, fezolam ne, flupentixol, idazoxan, kitanserin,
| evoprotiline, lithiumsalts, maprotiline, mnmedifoxam ne, nethyl phenidate,
tnetral i ndol e, m naprine, nefazodone, nisoxetine, nom fensinc, oNafl orane,
oxitriptan, phenyhydrayine, rolipram réknclole, sibutraninc, umloNazine,
ti ancpui nc, tortnacin, trazadone, trypu)phfin, viloxazint and zal ospironc.
15) Anticholinergic agents such as, for exanple, atropine, benzatropine,
bi peri den, cywol ogeptoiab e feghyecopysirotatee, thhyeseionewhiprlat scopicunedbr oni de,
or phenadi ne hydrochl ori de,. oxitropri brom de, oxybutinin, pitenZepille,
or COVd di £ 1 C30RPBARS Rl Re P BB verr e ProraRse Py e a0 es fm
t ri hexypheni dilactiat@pircapi de and trospium - 20 16) . Antidi abetic agents
such as, for exanple, pioglitazone, rosiglitazone and troglitazone. 17)
Anti dotes such as, for exanple, deferoxam ne, edrophonium chloride,
fiumazerail, ARaldvel.eRcdicAah RN e ARthifakd HeXOReusinl8lAN b+ @RI LGSSUCh as,
for exanple, alizapride, azasetron, benzqui nam de, bestahistine,
bronopt i de, Biseliic 2ithve aeei ordsvyreatinme be ghadad it we aclaboped de ewycl i zi ne,
di menfydr i nal €,..di. RSOV A 0%, ARRRDLHRL,, domper | done, - dol aset on,
dronabi nol, droperidol, granisetron, hyoscine, |orazepam netoclopram de,
met opi mazi ne, nabil one, ondansetron, pal onosetron, perphenazine,
prochl or per azi ne, , pronet hazi ne, sqo_qtaniqg, tg[eth¥L epfzi.eg
trifluoperaziine, tYFTTHUDFEIEDHE! %% (" WP HOHARY BT GE“ ARG AP EPiSet ron.  19)
Ant i hi st am neisol8HE RI@Sdind, 05liceX anPhemids tbpasi) ephcdthe Bpigieine,azat adi ne,
azel astine, braonpheniran ne, carhbi noxani ne, cetirizine, chlorpheniram ne,
ci nnari zi ne, CEYRHEREFHERCEGRANSL HEMOR W BREPEAHISHE 2 ¢s| or at adi ne,
dexmedet om dj,R€oxy L aghRBERDY A ATENE isodRXYLRAMi R rhe Xl anadine, hydroxyzine,
ketotifen, |evocabastine, |oratadinc, mzolastine, pronethazine,
pyril am ne, wewrfianeadi nehanchamine prelyixaeine, Pehpaneining pkdekiope agents such
as, for exan}?xlct%\;l )ﬂmﬂ'lq\{é,G}%ltﬂﬁjt((t!,t@g(l)lqu{tr'}&nﬂ&ﬁ,l 1%9(%171‘#1% 1@[:!1@1/89 N .”“C' €osi de
reverse transcrrbtase i'nhibitors and protease 1 nhibitors) including
aci cl ovi r§ adefpEvihsinanmapbhadiaies, pemaddf@phemylcphiand plemzlethfilamei cl ovi r
f oscar net, gqanchviﬁ 2QLd9an”dLne wird{naylﬁ,,in%slng.praqo ex,
| ami vudi ne, A& PIRAVTIMIORGTH ST HE S ORI P AT VT e RO
penci cl ovi r, ¢iplc@e@natddkine, sAIBANBI BmEd DB REBEL R, chiv@naviide, ridoliRtrivir,
saquirtavir, stavudine, vala.ciclovir, zalcitabine, zanam vir, zidovudi ne
and interfer6ﬁ§$“9$qﬂ§yhﬂﬁﬁﬁéw“hgents i ncl udi ng dapsone; ami nogl ycosi des
i ncl udi ng topranyh ARtk EURGR! S ol A kUding,anphetesi gihesicagRoLUNgi n,
clotrimzol e, econazole nitrate, 25-fluconazole, itraconazol e,
f et oconaz®l el?ctzpﬁodyé,ﬁész)@|:{é<,)l, lpmgttc@ﬂ.ql,ﬁ),ucipé(;}lbi, Rupazpan, g rophenones, carteolol,

carvedilol, celiprolod, chlorpromazine, doxazosin, ergot alkaloids, esmolol, haloperidol,

indoramin, ketanserin, labetalol, levobunolol, medroxalol, medpranolol, metoprolol,

achivolol, nadolol, nafropidil, oxprenolol, penbutolol, phenothiazines,

phenoxybenzamine, phentolamine, pindolol, prazosin, propafenone, propranolol,

sotalol, mmsulosing terazosing imolol, tolazoling, ivimazosing urapidil and vohimbine.
R N, . ], TR . [ A P 1 PP M Y |0 R S D s
3j Adrenergic neurone blockers suchs as, for example, bethanidine, debrisoquine,

guabenxan, guanadrel, guanazodine, guanethidine, guanoclor and guanoxan,

4 Drugs for weatment of addiction, such as, for exampie, buprenorphine,

5 Drugs for treatment of alcoholism, such as, for example, disultiram, naloxone
30 and naltrexonc.

0} Drugs for Alzheimer's disease management, mcluding acctylcholinesterase

inhibitors such as, for example, donepezil, galentamine, rivastgmine and tacrin,



vori conazol e; anti malarial agents including quinine; antituberculosis
agent s including capreonycin, ciprofloxacin, ethanbutol, neropenem
piperacillin, rifanpicin and vanconycin; beut-Ilactans including cefazolin,
cel metazol e, cetoperazonc, cefoxitin, cephacetrile, cephal exin,
cephal ogl vci n and cephal ori di ne; cephalgiporlns i ncl udi ng 30cephal osporin
C and cephal ot hi n; cephamyci ns such as phamvci n A, cephanycin cephanycin
C, ccphapirin and cephradine; leprostatics such as clofazimne; penicillins
including anpoxicillin, anmpicil lin, anylpenicillin, azidocillin,
benzylpen|C|WI|nAAWQThﬁﬁrﬁﬁéébﬁWHﬂWﬂ %PBW%%%E?%PPHOU“WJbwnwmﬂﬂﬂ
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pentenyl penicillin, penicithn™, peniciflin O, pe icil S’and penicillin
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rasagil i ne, ﬁ@umcbmmdﬁglﬁopmwédeEk08@1egx%ﬁmemwsphemahlmepﬁMamgmnﬁde and
t ol capone. 1§§%€§ndpsychotlcs such as, for exanple, acetophenazine,

al i zapri de, am fprlde anoxapi ne, anperozide, ari pi prazol e, benperi dol,
benzqui nam d&i) braapasdcdall antibacterial agents (including the beta-lactams,

fluoroquinolones, ketolides, macrolides, sulphonamides and tetracyclines) such as, for
example, aclarubicin, amoxiciliin, amphotericin, azithromyein, aztreonam chlorhexidine,
75 clarichromyein, clindamycin, colistimethate, dactinomycin, dirithromycin, doripenem,
erythromycin, fusatungine, gentamycin, metronidazole, mupirocin, natamycin,
neomycin, nystatin, oleandomycin, penamidine, pimaricin, probeneeid, roxithromycin,
sulphadiazine and ticlosan,
12) Anti-clotting agents such as, for example, abciximab, acenocoumarol, alteplase,
20 aspidn, bemiparin, bivalirudin, certoparin, clopidogrel, dalieparin, danaparoid,
dipymidamole, enoxaparin, epoprostenol, eptifibatide, tondaparin, hepatin (including
low molecular weight heparin), heparin calcium, lepirudin, phenindione, reteplase,
streptokinase, enecteplase, tinzaparin, trofiban and warfarin,
13} Antconvalsants such as, tor example, GABA analogs including tiagabine and
25 vigabarrin: barbiturares including pentobarbinl; henzodirzepines including alprazolam,
chlordiazepoxide, clobazam, clonazepam, diazepam, tharazepam, lorazepam,
midazolam, oxazepam and zolazepam; hvdantoins including phenytoin; phenyliriazines
including lamotrigine; and miscellancous anticonvulsanes including acetazolamide,
carhamazepine, cthosuximide, fosphenytoin, gabapentin, levetiracetam, oxcarhazepine,
30 piracetam, pregabaling primidone, sodium valproate, topiramate, valproic acid and

zonisamide,



buramat e, butacl anol, butaperazi ne, carphenazi ne, carpipram ne,

chl or promazi ne, chl orprothi xene, clocapram ne, clonmacran, clopenthixol,

cl ospirazi ne, clothiapine, clozapine, cyanernazine, droperidol,

fl upent hi xol , fluphenazine, fluspirilene, 20hal operidol, | oxapine,

mel perone, nesoridazi ne, netofenazate, nolindrone, ol anzapine, penfluridol,
pericvazi ne, perphenazi ne, pinozide, pipanerone, piperacetazine,

pi poti azi ne, prochl orperazi ne, promazi ne, queti api ne, rernoxipride,

ri speridone, sertindole, spiperone, sulphide, thioridazine, thiothixene,
trifluperidold) tridtldapronazbnd,astint &Ghoppeniagdline;d zzum}als:mdoch@mzmepl ne and
zuclopenthlxol henot hi. azi nes incl u i peridines
2nd of per az! RELIRE FR R EREL o BE HRSRET bR ES Sl S CBE D aebhe

beri zam cl eshutrigdlncARkidpheMAR kot AR MeSdEitslpiass, dfafamxampbaycdi,cl of enac,
hepari noi d, hydrox chlorqu|ne and nethotrexate | et hunom de and
terlfthnonld@”“VQ%W>Aﬂ%#@F&t@@§P§u@ﬁ&@§ﬂﬂF Pmé&dﬁﬁwgm>éﬂ?ﬂﬁﬁﬁFan1 al pi dem

al prazol am @%@ﬂmé A ARRIPRGLARNG e 12 AZAGY.CL ARk, lhmn,%% am
brom soval um USpIFOﬂL capt ocham ne, capurlde carbcloral, carbromal,

chl oral bct abwieypidhtondiazepoxideins nmbe zle}@acmimemmpﬁ agtimdine, |Uknecmun@x an,
flurazepam h aplr one r. -
Y idmmﬁ}%mﬂm T,fc?t? aRL LR nm an er{o ftdﬁ)%-nﬂnﬂ’cwet% T ]I%EQT{(Q SN]?TE)t hpryl on,

| or azepam | bXapl ual one, tal on
met om dat e, itk da]m klam)\qmzraz éqdaMQOQb)aﬂp!hG land tahdospi xedmevc utgr<a<z:am one

| pi d d I h f
i onabi nol - 9P RGP e (SR el &l BT PR et aisar 8. FERFT A ne

phent er g aﬂﬂrcﬁhlbiﬂt SRR, maRdipdt, ho@Fesideyodp@aLiNE Phidx&He heaslind, Or
exanpl e, 'pancreatic |lipase inhibitors, serotonin and noreplnephrlne

re-upt ake | nHPBPPBIG Yook amyiovading petameldagersicsive gy aaliroarazepi nes such

as, for eX&”ﬂh%mo@'R%@ﬁ@hﬂﬂhmﬁﬂ%ﬁﬁ%ﬁ@ﬁ&ﬂdmﬁ£9ﬁhzQkﬁﬂbnERHQJﬂk@%&P@X'de
cIobazan1 cIonazepan1 cl'orazepate, denpxepam di'azepam estazol am

fIun|trazepan@ﬂﬁhmmazephwkdhah@p@panvuk@kembwawv(Néphé@@Mén@mJorazepam
| or met azeF’a”?m]W?qj%‘%Le %ﬁlnnﬁ‘l‘ng%‘ 8%6"411119 o /ﬁgﬁmmﬂ @%%EE ¢, 0Xazepam

prazepam quaz ri azo i'sp oéphonates such
as, for exannbeumakendmgﬂamexebﬁnqﬂmn&edmumndwanmm&m&héjpeﬁwdnonate

&sodiun1 ibandr ni ¢ anldr nat e, di sodi i se ate sodi um
15t i | udr oni c*&%¢f H’\%{ﬁ@ ’%‘gﬁ’éﬁ%rﬁ‘b‘ éi“Hms"(] q‘é?"%‘& Pﬂﬂai“f “eP¥RSeh as, for

exanpl e, cil psthazel, aoe,alpyridaml, pr @ﬂﬂmﬁlw@@ﬂmﬁ@&i G ine, sclegiline,

toloxatone and tranyleypromine; muscarinic antagonists including benactyzine and
dibenzepin; azaspirones including buspirone, gepirone, ipsapirone, tandospirone and

20 daspirong; and other antidepressants including aceraphenazine, ademetionine, S-
adenosylmethionine, adratinil, ameserpide, amineptine, amperozide, benactyzine,
benmoxing, binedaline, bupropion, carbamazepine, caroxazone, cericlamine, cotinine,
fezolamine, flupentixol, idazoxan, kitanserin, levoprotiline, Ithium sales, maprouling,
medifoxamine, methylphenidate, metrahindole, minaprine, netazodone, nisoxctine,

75 pomifensine, oxaflozane, oxitriptan, phenyhydrazine, rolipram, roxindole, sibutramine,
weniloxazine, taneptine, tofenacin, trazadone, mryproplan, viloxazine and zalospizonce,
15) Anticholinergic agents such as, for example, atropine, benzatropine, biperiden,
cvelopentolate, glycopyrrolate, hyoscine, ipragopium bromide, orphenadine
hydrochioride, oxitroprium bromide, oxybutinin, pirenzepine, procyvelidine,

30 propantheline, propiverine, telenzepine, tiotropium, tribexyphenidyl, tropicamide and

TTOSPIUL,



31) Cardi ovascul ar agents such as, for exanple, acebutal ol, adenosine,

am | ori de, am odarone, atenolol, benazepril, bisoprolol, |punetanide,
candesartan, captopril, 20clonidine, cliltiazem disopyram de, dofetilicie,
doxazosin, enal aptil, esnolol, ethacrynic acid, flecanide, furosem de,
genrilatozil, ibutilide, irbesartan, Ia§§tolol, | asagna, | ovastatin,

nmet ol azone, netoprolol, nexilerine, nad ﬁbl, ni f edi pi ne, pindol ol,
prazasi n, procai nam de, propatienone, propranolol, quinapril, ciuinicline,
ram pril, sotalal, spironal actane, telm sar tan, tacainide, torsem de,
trianterene, 1Qal shrtfdabetnigevissegan for cxagple. caplsiont.chaivebntecker s such as,
for example, gm.odipinc, bepridil. diltiazem felodipine, flunarizine,

gal | opam |, 1sradipine, |acidipine, |ercanidipine, nicardipine, nifedipine,
ni modi pi nc ahdl vehkapamdslsuch as, fo88krPéntisfaloxnenyedspbyst@mhstidoul ant s such
as, for exangle¢_agphep§ntne1_bryci?e caffeine, dezfenfluram ne,

dext r oanphet At HE > EBHES R O PRAF M UPURTIYES mazi ndol, 30met hvpheni dat e,
modaf m |, s pet®! i nEqd-phant erdii o addn plcbitiaiicN@ascrrdd )hehplR8E®@SL ol - | oweri ng
drugs such as, for exanple, acipinox, ato vastatin, ciproribrate,

col estipal, COFESHYs AHHE By a1y Al PravBticni e 7ipe PP d: eyclizine,

fl uvastatin, dim‘cn%%hjg%:f diﬁ%ﬁﬂwﬁamib§,Qﬁ9ﬁHilc.lélg d(@i'nB&f?ﬁ)h&'c‘]@lﬁ@&ﬁ(ﬂ; di%HEQﬁ)’i?
triglycerides, pravastatin, rosuvastaun and sinvastatin. ~35) Drugs for
cystic fi brodiopcidghagemenen Sueningdoratgrmesamploptange ndowbveas casbilgiaosa

i nf ect I on Va\gf?!ﬁg‘% 1(}é,ﬁ%l(ﬁ%&gcqg)%n%i%hcng’/llrpch jit(}%ﬁ]%h‘l)cgﬁr/%?gslﬂB!’]’]C‘?]m]f%ca'CI n,

cefadroxil, enuf o ur any gl ut I one, ni'tol, ard tobranycin.
36) D agnost icopalgent:stigthglheasye, dffucpxanpd, eriflgtdenosicneinamich anfdnodd pEwi C
acid. 37) E@?E%ﬂ% suppl ements such as, for exanple, ntlatonin and vitam ns
i ncl udi ng vi PEMHE: 38) Diuretics such as, for exanple, aniloride,
bendr of | umet hyazi gejhidcaringian geior LOShhontalidenswntytd, epenthl azi de,
furosem de, indapam dc, nerol azone, spironol acrone and torasem de. 39)
Dopami ne agot§Pa "SuRmaRN FBTNe AP & Mintrai i G e Lo RlyaHHP R Frarizinc,
br onocri pti n@@m&s@l?@fc%'zi‘n@,% f])1l()h§ﬂ£(li1q_?dCSRﬁ&t%hé qumc[?ircéﬁliﬁgém e and
ropinerole. 4(3)Drugs for freating erectile dysfunctyqn, such as, for
exanpl e, “apofiohphidrenintsaponpihicne cdidirehalr ey inpxicsylopt kyophentol ani ne,
phOSphOd! est BLARE C.t, %}Ef.%En’?tiz{cpPt'(}m&il(?&i%e, p?«‘H&Qin%,stcﬁjmlm%%rcl%];h |t1timélt>q, 7 ;lic‘f"f i
vardcnafi| and yoht nbinc.
200 Aati-infective agents such as, for example, antivirals (including nucleoside and
non-nucleoside reverse transcriprase inhibitors and protease inhibitors) including
acicloviy, adefovir, amantadine, cidofovir, efavirenz, famiciclovir, foscarnet, ganciclovir,
20 doxuridine, indinavir, inosine pranobex, lamivudine, nelfinavie, aevirapine, oseltamivir,
palivizamaly, penciciovir, pleconaril, ribavirin, rimantadine, sitonavir, ruprineivir,
saquinavir, stavudine, valaciclovir, zalcitabine, zanamivir, zidovudine and interferons;
ALDS adjunct agents including dapsone; aminoglycosides including tobramycin;
antitungals including amphouericin, caspofungin, clotrimazole, econazole nitrate,
25 Hluconazole, itraconazole, ketoconazole, miconazole, nystating, terhinafine and
voriconazole; anti-malarial agents ncluding quinine; antituberculosis agents inclading
capreomycin, ciprotloxacin, ethambutol, meropenem, piperacilling rifampicin and
vancomycin; bera-lactams including cefazolin, cefmetazole, cefoperazone, cefoxitin,
cephacetrile, eephalexin, cephaloplycin and cephaloridine; cephalosporing, including
30 cephalosporin C and cephalothing cephamycins such as cephamyein A, cephamycin B,
cephamyan C, cephapirin and cephiading; leprostatics such as clofaziming; penicilling

including amoxicilling ampicillin, amylpenicitling azidocilling benzyipenicitling



41) Gastrointestinal agents such as, for exanple, atropine, hyoscyani ne,
fanoti di ne, | ansoprazole, |operam de, oneprazale and rebeptazole. 42) |
| ormones and anal ogues such as, for exanple, cortisone, epinephrine,
estradiol, 20insulin, OGstabolin-C, parathyroid hornone and testosterone.
43) Hornonal drugs such as, for exanple desnopressits, |anreoude,

| euprolide, octreotide, pegvisomant, g{lrelin, sal cotoni n, somatropin,
tetracosactide, thyroxine and V asopre53|n 44) Hypoglyc CM CS such as,
for exanple, sulphonylureas includin gllbenclarnd

gl i pi zi de andgviglnicjin,detiesilibicgiraniitibesomeetiliai dgaeibiet droirellin, dicloxacillin,

thi-tzolicli @?9 rﬁ’&% He Pﬁh}df&gﬁlJngh&’h@gﬁ q?&ﬁgnarm dﬁ%?ﬂhgnﬁrm{%%&ezn' dei nt |

acar bose. mmino LNono ors suc for exanple
interferon (pugmylgamelﬁane]b@mlbzet\aphacikhnd) Jonintlerst e qmamblémav | o) obumls

gl adramer. 47) I nmmun ressiyes su for exan azat hi.oprine,

Oyl oapor i n, HYUBBREHOT B rhe Tt orupmnty ety CerH B e o HHR e P OrS.  - 24
48) Mast cel &ncﬁtﬁbﬂlcﬂqaﬂr@nM@Reﬁﬁduﬁjﬂé 16Xy HRh€and Nty RERQGICAtsesllah@doxam de,
nedocrom |, ket odfen, ypt ase inhibitors and pemirolast, 49) Drugs for

treatnent of A J@#caiiwe “hé%ﬂdﬁd%é@ Jéuémeﬂéﬁopﬁﬂaﬂnéﬂéwtéwaphm riptan,

al peropride, »gm t £}k Yol B8 2 ARRXARI R&0r ALERR! BloioxGLNlLH R, GRMEI ne,
coproxamol, 5 cyprohep? di ne, dextropropoxypene di hydr oer got ami ne,

&Hazen), dox@m@nﬁuergotanlne eletrlptan f | uoxedne, frovatrlptan

i somet hept en i § tocl opt am de,
et opr ol ol | S%%d /QHtlp’ll q%ohltfm du{_z s such r{ta,;qi)Pf.\q?}wu qnmrx%ﬁnccﬂédﬁ 31r,111()par oxedne,

pi zotifeng pa mnt(ybhuﬂ@ hadéfog, hicﬁ?.cﬂﬁl‘cﬁlib]ﬁ@ld[@ﬁ,dﬁﬁnﬁi e, )1’fﬁ»f‘fm>pﬂl)(t}tmhiﬁnﬁ)mc,
protriptylne, riz trlptq sertfﬁllne sunatrlptan thnoIP tol fenam c
tabergoline, cdrbidopa, eliprodil, entacapone, ¢ptastighine, érgoline, galanthamine,
lazabemide, levodopa, lisuride, mazindol, memantine, mofegiline, orphenadrine,
wrihexyphenidyl, pergolide, pitibedil, pramipexole, procyclidine, propentofylline,
rasagiline, remacemide, ropinerole, selegiline, spheramine, terguride and tolcapone,

is 23y Antipsychotics such as, for example, acetophenazine, alizapride, amisulpride,
amoxapine, amperozide, aripiprazole, benperidol, benzquinamide, bromperidol,
buramate, butaclamol, butaperazine, carphicnazine, carpipramine, chlorpromazing,
chlorprothixene, clocapramine, clomacran, clopenthixol, dospirazine, clothiapine,
clozaping, cyamemazine, dropetidol, flupenthixol, fluphenazine, tluspivilene,

20 haloperidol, loxapine, melperone, mesoridazine, metofenazate, molindrone, olanzapine,
penfluridol, percyazine, perphenazine, pimozide, pipamerone, piperacetazing,
pipotiazine, prochlorperazine, promazine, quetiapine, remoxipride, risperidone,
sertndole, spiperone, sulpiride, thiotidazine, thiothixene, wifluperidol, witlupromazine,
witluoperazine, ziprasidone, zowpine and zuclopenthixoly phenothiazines including

25 aliphatic compounds, piperidines and piperazines; thioxanthenes, butyrophenonces and
subsumuted benzamides,
24y Antrheumatic agents such as, for example, diclofenac, heparinoid,
hydroxychloroquine and methotrexate, letlunomide and teriflunomide.

25) Ansiolvtics such as, for example, adinazolam, alpidem, alprazolam, alseroxion,

30 amphenidone, azacyelonol, bromazepam, bromisovalum, buspirone, captodiamine,
capuride, carbeloral, carbromal, chloral beraine, chlosdiazepoxide, clobenzepam,

enciprazine, tlesinosan, flurazepam, hydrosvzing, ipsapiraone, lesopitton, loprazolam,



10acid, tramadol, verapam |, zolmtriptan, and non-steroida
and-inflammtory drugs. 50) Drugs for treatnent of notion sickness such
as, for exanple, cliphenhydram ne, pronethazine and scopol am ne. 51)
Mucol vtic agents such as N-acetyl cysteine, anbroxol, amloride, dextrans,
heparin, desul phated heparin, |ow nol ecular wei ght heparin and reconbi nant
human 15DNase. 52) Drugs for multipl e %%l erosis management such as, for
exanpl e, bencycl ane, nethyl predni sol one, m toxantrone and predni sol one.
53) Muscl e rel axants such as, for exanple, baclofen, chlorzoxazone,
cyclobenzaprbneqmﬂekh@&ambﬁﬁhhqmmeMamadﬁﬁheanmmnhmecamdmmybanidine

2054) NVDA recept or ant. gonlsts such as, @ exanp z ]

55) Nonst er of B THE: TP ARmRT Ty aBRREeIS ek Oagmwovﬂfést%&pfo PidGR 8 of enac,
acetanlnophenymﬁhﬁlnoprofen anf enac, am nopropyl on, am xetrine, aspirin,
benoxapr of en, bronfenac, bufexanac, carprofen cel ecoxi b, cholinc,

ci nchophen, @Dnnﬁ%é&PﬁSu%W@ﬁbf%%YhﬁﬂbPGEWWaé“mGPE?ofenac di cl of enac

sodi um difl i sal mgms 0% @mrﬁl@mﬁa@@&l AGmpRUOEAEAXID, phEERARLOLEN,
quthlproIen i bu domet h aci'n, ke {opro | Ten, Tietorolac,

| oxopr of en, n@zmpn@nnmh@ﬁlMeshomemanatechmekh@nanm@ramndMCﬁEMQX|cam

B?‘lr :):_'Ig?te(;ne n 11"?95()1";i %rotﬂml azq?T()jfplncp%ana re- Lé)(%)ﬁ{(, mhﬂg)lﬂn? 1[1(?1116%1‘%3{.%11% gg;:{’]lélgi’(]la(r:rg?]e
tolmetin and%ﬂa|d&m@mhhmm3aﬁﬁ)hMQhEkaﬂﬂ&d'ﬂﬁdhﬁihﬁﬁnsqﬁh1aﬁm/émm exanpl e,

oligonucleodﬂg deco Ieotldes antlsense nucl eoti des and ot her

gene- - based ﬂf@f%@\%bﬁg fo8% clonazepan, EFCPHELICRO IRE: BT BMds such as, for
exanpl e, ;al f ept.anil fuddd b8 oD 2R hRRARLANIR olam, loprazolam, 1BENELITOT phi ne,
bezi tram de, buprenorphlne but or phanol , carblphene C|pranadol

cl oni t azene, oEBd@IRET: BOHEME, PHESYHAL B GBA.IOSEY 5erepam,

dextropropox L r adei ne, di hydr onor phi ne,
dlphenoxylatigngﬂﬁpwghﬁﬁﬁlgh#p ?ghyhxgk ronDrphone | . -al pha acetyl

met hadol , Ie%btpHanﬁbﬂnkmﬁ@m@ahptJmkapepbmm@MNHMEpewMMEﬂ@hmnépw@zﬂnal

met hadone w s g TDER i, ﬂnq% c)l?ua ’?.CHp )qnuqiomt%l 25 Jgrlnneé 18r);( Cg) qulr?

papavet et um 6e‘faioéfne BEEINE S, PSS PR TR nth
renlfentamlqu&@hemhamhlﬂdbmaﬁadonq and conbi nati ons thereof with an anti
enetic.

30y Blood modifiers such as, for example, cilostazol and dipyiidamol, and biood
factors.
31 Cardiovascular agents such as, for example, acebutalol, adenosine, amiloride,

amiodarone, atenolol, benazepril, bisoprolol, bumetanide, candesartan, captopril,

20 clonidine, diltiazem, disopyramide, dofetilide, doxazosin, enalapril, csmolol, ethacrynic
acid, flecanide, furosemide, gemtibhsozil, ibutlide, irhesartan, labetolol, losartan,
lovastatin, metolazone, metoprolol, mexitetine, nadolol, nifedipine, pindolol, prazosin,
procainamide, propatenone, propranolol, quinapril, quinidine, ramiptil, sotalol,
spironolactone, telmisartan, tocainide, torsemide, triamterene, valsartan and verapamil,

250 32y Calclun channel blockers suchy as, for example, amlodipine, bepaidil, diltazem,
felodipine, flunatizine, gallopami, lsradipine, lacidipine, lercanidipine, nicardiping,
nifedipine, nimodipine and verapamil,

33)  Central nervous system stimulants such as, for example, ampheramine, brucine,
caffeine, dexfenfluramine, dextroamphetamine, ephedrine, fenfluramine, mazindol,

30 methyphenidate, modafmil, pemoline, phentermine and sibutramine,

34 Cholesterol-lowering drugs such as, for example, acipimox, atorvastatin,

ciprofibrate, colestipol, colestyramine, bezafibrate, czetimibe, fenofibrate, fluvastadn,



1058) Opt hal m ¢ preparations such as, for exanple, betaxolth and ketotifen.
59) Osteoporosis preparations such as, for exanple, alendronate, estradiol,
estropitate, ral oxifene and risedronate. 60) O her anal gesi cs such as,
for exanpl e, apazone, benzpiperyl on, benzydam ne, caffeine, cannabinoids,
cloni xi n, ethoheptazine, flupirtine, nefopam orphenadrine, 15pentazoci ne,
propacet anol and propoxyphene. 61) th%?“anti-inflannatory agents such as,
for ex pple,13-cell inhibitors, p38 MAP ki nase inhibitors and TN11l1

i nhibitors. 62) Phosphodi esterase inhibitors such as, for exanple,
non-specificupﬁﬂs@hbﬂﬁ@bﬂan@gghﬁmhmbbn@rs3hnmkudkaWWhéwphVMHWnepn

t heobr om ne, muis VHq“gOpentoxMylllne and papaverine; phosphodi esterase type
3 i nhi bi t or s”i'ncl U alng bi pyri di nes such as mlrinone, anrinone and

ol pri none; |ﬁndaZOMQnEEcﬁﬂ@hbﬁﬁnmmmathnnemamdhﬁW@mnaneQubnkﬁaiolines such
as i1 mazodan and. 5- nethv|5|nazoq§ qgﬁ0ﬂ§|noxallnes and |

i hydr opyr | CASTHRE S SHER HE A rdol CHEH" Snd PRA 818 Tt Hnitadin, cefadrosd,

(5- (6. -0x01, dur@rfol 8hARALASANHhE R%inANIAMY, Ss5:dhye! ro-incl ol - 2-one) ;
dlhydrqu|noI|none conpounds such as dicanmihtn, dicsrazh4, and

yesnar i none; Yot dpkarsties ”tffpﬁ@gwdb4 foeeramiselcngpe g PHHBITSF scduch as
cilomlast, aqu)i%&?v suéﬁdlmﬁcm &Q,g'l)eég‘ }nﬁ%t mc,lttt%'ﬁ n rrﬂ‘l vﬂg}xms LHNQ,8126,
tolafentrlne nd zat daverine Pnél udi g qui nazol | nedi ones such as
n|ttaquazonewanm1h|traquazone anal ogs; xant hi ne derlvatlves such as
gi?gg‘yl:;:, B: n’a esaléllhnc 1{‘s suc ti(%tc%'gng grq?rp l%/fglélcrqll)gi?cﬂ @umu 111/1((, 13111%1§16%1r1§'m and

i nhi bi tors |ﬂﬁ@uﬁtag,swh@aﬂahhH%tmapmmaa&&mayaﬁdemﬁ&mkmguad@hakuhﬁ

di pyvi danol e, and the conpounds described in WD 01/19802, particu | ady
(S)-2-(2- hyr%%&yi’ih‘é?lﬁw -1-pyrrolidinvl)-4-(3-chloro-4- 26 -

i net hoxy- benzyl anbfo)sialk.blesRYdM A1 ©i Bk PR hyhosasbarmyddpyei m t hne,
2-(5,6,7, 8- tetrahydro-l

7- napht hyrl dbnmeyagncacapgzelificotsstide, ﬁéﬂ?ﬁbi@yiwewwmﬁmbwgmw 2-

Z;)r ghol I noet hy pcah RAMRY ek iy M s AN (LR 25, €5 QYASIOXRIBL Y Ehpyr rol i di n
(3-chl or s 4- mmwmmwynbemzyhanunmy56MNM@&ﬁ®n5,ph@m@bﬁyﬁu4wpynazohykmaarIdanoy

| k 5pyrimdine un1ch ul ators such as, for exanple,
105 sil a atl ? (iaﬁﬁ ‘?qu \()

101 . .
cromakal i m diaZb%i Srarede VEFiakal im minoxidil, nicorandi

and pi naci di §1) 64%u8hmsh@gh@n¢nns ﬁuﬁhc&&aﬂ$aﬁuﬁxam®bﬁym&h@ﬁﬂﬁ@aﬂkl,
di nopr ost one, epoprostanol and nlso§ro§xg __g@S)Resplratory agents and
agents for tH%“Wf%%%H@HT“B¥“ﬁ@§ﬁEV8 4Py T eaddes i ncl udi ng bronchodil ators

such as, forsgxanplsodeNnlmABenist& 'Qainbk'\tqﬁ{)w corRbdR] &areBhmndEOxaLer ol
carnnterol cl'enbuterol, fenoterol, fornDteroI |ndacaterol Ievalbuterol

netaproté?en@fm”b%%wbﬁéw%lFﬁ@“iﬁﬂéﬂﬁﬁﬁéﬂﬁﬂ“ﬁﬁ%bUﬁéral procat erol ,

reproterol, rim tigral,,.salbuf, or SALTRE CL9ho, EbeHE%) €. ﬂ@1<he li ke;
i nduci bl e n|t iC O;I Eq§3npuhggptif% rﬂﬁ%g |gf?d}§ ﬁhéﬂant%nuéiarlnlcs

i pratropi um oitprads, ppivistmaby, prddaép, ekbtonopiammtropin, tetracosactide, thyroxine
and vasopressin,
A4} Hypogtveaemics such as, for example, sulphonylureas meluding glibenclamide,
25 ghiclaside, slimepiide, glinivide and ghquidone; bipuanides incleding metformin,
ihiazolidinediones including ploglitazone, rosiglitazone, natcglinide, repaghnide and

acarhose,

45) Immunoglobulins,

46) Immunomodulators such as, for example, interferon (e.g. interferon heta-1a and
30 interferon bera-1b) and glatiramer.

A7) [mmunosupressives such as, for example, azathioprine, eyvclosporin,

mycophenolic acid, rapamycin, sirolimus and tacrolimus,



tiotropium glycopyrrolate and the |ike; the xanthines am nophylli ne,

t heophylline and the |ike; adenosine receptor antagonists, cytokines such
as, for exanple, interleukins and interferons, cytokine antagonists and
chenoki ne antagoni sts i ncluding cytokine synthesis inhibitors, endothelin
receptor antagonists, elastase inhibitopg, integrin 20inhibitors,

| eukotrine receptor antagonists, prostacyclin anal ogues, and abl ukast,
ephedrine, epinephrine, fenleuton, iloprost, iralukast, isoetharine,

i soprotercno tel.ukast)..Qn | ast., pranl ukast pseudoephedrine,

si benadet tggozgg%ﬁF85%§%3ﬁ§§%§é§5??%”ﬂﬁ%&f“ﬁ#%ﬁ%??gﬁ(%ﬁ?EEGG) Sedati ves
and hypnot i csedvgeinilakstofion, toxanpheibitals pnapohiashstbut al bit a
chIothiazepgﬁiclgiud¥a%eggm;,ggtazokann_ flunitra eparn, i Thunzeparn,

| orazeparn, m dazt K& " ERPIEL S AR RS AR BalCepgRS 28195iRE M and
zopi cl one.  @ifjroS@tcOAiRiyIRQ M SkSing UERolBE cloh@inceXAMRE Boproxamol,

1- (4-brono- 2, 52di net hoxyphend) - 2- am nopt opanc, buspirone,

m chl or opf i cﬁvlf‘gi%‘@ﬁl&%it FErOREPRABPI e e ¢fto P RE Witk ™, deispin; one, 8- hydi ;
OXy- (22N, N- _d&t@ét'mg}ﬁé, cli@ﬂ?tﬂ@,)ﬂuh%tfn@,l NG ik RS 150 PEEARR: li(II()\(tai§(§,%tsinc) o1} .

30di et hyl am de, 2-nethyl scrotonin, mezacopride, sumatriptan, tiaspirone,
trazodone an¥uyds&peipide methysagide, m@gyoSenolt.onitnpait.agdrplstsasipeh, as, for
g;;g?glhgb i gg‘l %‘é?"‘?’ \gill(]%’gﬁ]&(i(ﬁ?gém%%lé)?&ﬁ(%?l_(Sa%{t‘%; ?)gg%hp{f pxo%ill(()nzpacipftlnnng ‘propanolo,

di et hoxyphempfedpliiche( gofripndinaphemyplpetchylihe, 4apigptab dimgoneibanal ,

dol asetrgp, I%ﬂéjoq%ne;_fenfLu am nc, gaanige;pon,:kﬁﬁanserim

met hyser §i de" et 021 S dl, “OBHT e PRhEO s RdaNarHdr 2 ya i esne,
ritanserin, i0i mabhgbenzamhde: nebdd-ORIEEE BN a5, (B9 SHRI Q;Jﬁjenggrtﬂgéiléy(:h as,

for exanple, alconetasone, becl onethasone, hecl onmethasone di propionate,
bet anet hasond ™5UdeoHiEOPHiititkocort, ci cl esoni de, cl obet asol ,

defiazacort,sidi f 1O QNE, s ACROYNIELNASNE, 1, FEX i ¢
516 Gk @h%la@, Q@%%MH}%@@%Q% 9@&@@%&@%@

. ) 3 @Ktrans,
fludrocortisone, flunsohde, fluocinolo uonet hol one, 'fluti casone,

fluti casonc Xppibpiohdred baydinooortdlsome weiybt hykpn edhicsohlone hmonet asone,
nandr ol one dgganoate, neomycin sul phate, prechaisolone, rinexolone,

rofl eponide, triancinolone and triancinol one acetonide. 70)

Synpat homi meitd) ¢ dpugstos ushipdsscicfols rexanphe; sadngnal dsnepledexanfat am ne,

di pirefin, qggjh%glggﬂ pr?qineh ci opexani ne, isoprenaline, noradrenaline,
phenyl ephri ng: pREGHSEPHe I IHE O PANES S HEand xyl onet azol i ne.  71)

Ni trates suciy) as Mésok :@xanplsesh G| e lylpld bidhits ahey.oks@sorbi de dinitrate
and i sosor bi de anonutrate. 72) Skin and nucous nenbrane agents such as,
for exanpl e, YHEPYAPTER TEBrT A HGI WP et st momsatsiiizand?s) Snoki ng cessat i on
ai ds suchy as;q f orN@RATRESy0DUPREORLO ML AL GOt dx@]%pfa,ngL’mcminc.

a5 Nonsteroidal anti-inflammatory agents such as, for example, aceclofenac,

acetaminophen, alminoprofen, amfenac, aminopropylon, amixetrine, aspirin,

henoxaprofen, bromfenac, butexamac, carprofen, celecoxib, choline, cinchophen,

cinmetacin, clometacin, cloptiac, diclofenac, diclofenac sodium, diffunisal, cthenzamide,

ctodolac, etoricoxib, fenoprofen, flurbiproten, ibuprofen, indomethacin, indoprofen,

ketoprofen, ketorolae, loxoprofen, mazipredone, meclofenamare, mefenamic acid,
meloxicam, nabumetone, naproxen, umesulide, parecoxib, phenylbutazone, piroxicam,
pirprofen, rofecoxib, salicylate, sulindac, tiaprofenic acid, olfenamate, tolmetin and
valdecoxib,

30 50) Nucleic-acid medicines such as, for example, oligonucleotides, decoy

nucleotdes, antisense nucleotides and other gene-based medicine molecules.



varenicline. 74) Drugs for treatnent of |burette's syndrome such as, for
exanpl e, pinozide. 75) Drugs for treatnent of urinary tract infections
such as, for exanple, clarifenicin, oxybutynin, propantheline brom de and
tolteridine. 76) 77) Drugs for treadng verugo such as, for exanple,

bet ahi stine and nuch/inc. 78) Therapeutic proteins and peptides such as
acyl ated insulin, glucagon, glucagonliké peptides, exendins, insulin,

i nsulin anal ogues, insulin aspart, insulin detemr, insulin glargine,
insulin glulisine,insulin lispro, insulin zinc, isophane insulins, neutral,
regul ar 30and’)i nsOpiatod e ayseitly swsh 2qhd cproplandfpeadl, nlyiirodw, Riphaprodieg .. 79)

Anticancer agents such as,  for,exampl.e, anthracycline )Igox.r bi ci n,
dar ubi ci n, S0 TUBT O PP MO EERAE B AN bl VPR e el

cisplatin, viipamaadkadiagds,e, dsias, icsddimeanchab; fdvaorouwnads,| . 80)
Pharmaceutically acceptable salts or. derivatives of any of the foregoing. 5
It shoul d be“HPRYPPRRLCHy @@@Omthgtﬂeféih%wémaﬁd@wd5”31%?1%%ﬁ‘i- RO %eat i on or
class may;sal g@iphhdid, dhihiitdt I @bReLk, 1LABLE RlchPRR chadol P ghanby 1 Encdhit | Ve
agents can be enployed in the practice of the iiresent invention. An

i nhal er accoldingidcontivedingveitizamlmghualso rieonpsenotbingeldhingonbi nat i ons
of two or norg. different, active. s S Qr. .dr. e Lfi.c. 70 combi nations
of two nedi cgﬁ%ﬂ!tuélt’\?\)ﬁ‘?ég)ﬁoﬁgﬁ%h%aguﬁg%?iﬁ)gr#g/g)cﬁlﬁ’gﬁﬁgdeﬁ?%g’%{aﬁ(gctnllbns of steroids
and p2- agoni sligcodBExagnphésitofi, sdaharclombhnlat, imohsoralsiedtbecthomet v onenand

f or not er ok becl omet hasone and sal neterok fluticasone and fornoterol;

fiuti casone dRt'“sal neterol ; budesoni de and fornioterol; budesonide and

sal neterob; $dyuni ophide: goagirk@neBi@nekof bumpeobdidelant sabdrei.er ol ;
ciclesonide and fornoterok ciclesonide and 15 sal neterol; nonetasone and
formoter ok ant nOABEROENE PEFPEEMMBIRADIOT SHBRIFFACAIIYS HREPer s accor di ng
to the i nvengsingpit;f;@’y,d@;@gc hey used k@ deliver conbinations of three
different active agents or drugs. It will be clear to a person of skill in

the art that$UwhePecapploopessathers, ihexaats veaage hegpierylon, benzydamine,
catfeine, cannabinoids, cloaixin, ethoheptazine, flupirtine, nefopam, orphenadrine,

75 pentazocine, propacetamol and propoxyphene,

61 Other and-inflammatory agents such as, for example, B-cell inhibitors, p38
MAP kinase inhibitors and "TINI inhibitors,

62) Phosphodiesterase inhibitors such as, for example, non-specific
phosphodiesterase inhibitors including theophylline, theobromine, 1BMX,

20 pentoxafyliine and papaverine; phosphodiesterase type 3 inhibitors including bipyridines
such as milrinone, amrinone and olprinone; imidazolones such as piroximone and
enoximone; imidazolines such as imazodan and 5-methyl-imazodan; imidazo-
quinoxalines; and dihydropyridazinones such as indolidan and 1LY 181512 (5-(6-oxo-
1d,5,6-tetrahydro-pyridazin-3-vl)-1,3-dibydro-indol-2-one); dibvdroquinelinone

25 compounds such as cllostamide, clostzol, and vesnarinene; momapizong,
phosphodiesierase type 4 inhibitors such as clomilasy, ctazolate, rolipram, oglenilast,
roflumilast, ONO 61206, rolatentrine and zardaverine, and including quinazolinediones
such as nitragquazone and nitraquazone analogs; xanthine derivatives such as
denbufylline and arofylline; tetrahydropyrimidones such as atizoram; and oxime

30 carbamates such as filaminast; and phosphodicsterase type 5 inhibitors including
sildenafil, zaprinast, vardenadll, tadalafil, dipyrnidamole, and the compounds desciibed in

WO O1/19802, partcularly (8)-2-2-hydroxymethyl-1-pyrrolidingly-4-(3-chloro-4-



20drugs may be linked to a carrier nolecule or nolecules and/or used in the
formof prodrugs, salts, as esters, or as solvates to optimse the activity
and/or stability of the active agent or drug. Anfichoh iergic agents are
referred to above (see No. 15). It is also envisaged that the
pharmaceutical conposition may conprise one or nore, preferably one,
anticholinergic 1, optionally in conbindtion with a pharrnaccuucailv

accept abl e excipient, ftc anticholi nergic | can be selected fromthe group
consisting o ppiurn salts la, - 29 - b) conpounds of formula Ic R,R

Wher ei n Adenmteas\xabdmlblh&obémeiQ@tpgmmigﬂplysmjti@i)taﬁﬂﬁmdjlmuamdmg, 2-(5,4,0% .

el actad 11 oM ERE Gl PRRREIE(T g 1of CFPior M ag BT v AR bl o de. | ol de,

sul phate, phesphatifclBthBReSUlFNANALE and{S)-LaL-Byd-Rhedtye]-paeekat@4-citrate
al mnac., tartrate, oxalate, succinate, benzoate and -toI uenesul phonate, /
iR 1 and iti vithicen e hpe-iaeimaar-ov- (o Frapehy 4dé‘f|‘ftffﬂé’ QgD sel ect ed
from anong n?]ylhmcet hyl, n-propyl and iso-propyl, which may optionally be
substituted by hydros.) -rcft-lv tinsubstituted rrethyl 10, R, Rs
and W whi chG?ray beashiderthivcal moruldiofsfserlent for demutie chiyk @ig!eni’vnféthyl et hyl ,

20met hyl oxy, g]ﬁ)eﬂﬁaml)(ﬁé(, Icvrc];\ ()n(qukfll!rrlil %I;lln(r)]\ezd npclogl;u 1€1a 19 fPCTHﬂ.”e’ CN, t or NOZ;
64)  Prostaglandins such as, for example, alprostadil, dinoprostone, epoprostanol
and misoprostol.

10 65)  Respiratory agents and agents for the treatment of respiratory diseases
including bronchodilators such as, for example, the Bzagonists bambuterol, bitolterol,
broxaterol, carmoterol, clenbuterol, fenoterol, formoterol, indacaterol, levalbuterol,
metaproterenol, orciprenaline, picumeterol, pirbuterol, procaterol, reproterol, rimiterol,
salbutamol, salmeterol, terbutaline and the like; inducibie nitric oxide synthase NOS)

75 inhibitors; the antimuscarinics ipratropium, ipratropium bromide, oxitropium,
tiotropium, glycopyrrolate and the like; the santhines aminophyliine, theophylline and
the like; adenosine recepror anmgonists, cytokines such as, for example, interleuking
and interferons; cytokine antagonists and chemokine antagonists including cytokine
synthesis inhibitors, endothelin receptor antagonists, elastase inhibitors, integrin

20 inhibitors, leukotrine seceptor antagonists, prostacyclin analogues, and ablukast,
ephedrine, epinephtine, fenleuton, iloprost, ivalukast, 1soetharine, 1soprotercnol,
montelukast, ontazolast, praniukast, pseudoephedring, sibenadet, tepoxalin, verlukast,
zafirlukast and zileuton.

66)  Sedatives and hypnotes such as, for example, alprazolam, butalbial,

25 chlosdinzepoxide, diavepam, csmazolam, flunitrazepam, thivazepam, lovazepany,
midazolam, temazepam, triazolam, zaleplon, zolpidem, and zopiclone.

67) serotonin agonists such as, for example, 1-(4-brome-2,3-dimethoxyphenyl)-2-
aminopropane, buspirone, m-chlorophenylpiperazine, cisapride, ergot alkaloids,
eepirone, 8§-hydroxy-(2-N,N-dipropylamino}-tetraline, ipsaperone, lysergic acid

30 dicthylamide, 2-methyl serotonin, mezacopride, sumatiptan, tiaspirone, trazodone and

zacopride.



30 CH21:J12-01Vle, -Cl112-01:1t, -0-12-CH2-0111t, -0-COWe,-Q 00(1173, -Q
(i 0C1113, fluorine, chlorine or bromne; c) conpounds of formula Id
wherein A, X, Rl and R2 may have the neani ngs as nenti oned herei nbeforc
and wherein R, R8, R', Rw, R" and Rl' which nmay 1l)e. identical or

di fferent, denote hydrogen, nethyl, ethg nt et hyl oxy, ethyl oxy, hydroxy,
fluorine, chlorine, bromne, CN, (11.13%or NO2, with the inoviso that at

| east one of the ,t;roups R, 125, R9, RI, it and Rl1l is not hydrogen, d)
conmpounds of ft Emu' ', Ic - 31 wherein A and X may have the neani ngs as
menti oned heﬁeinb&ﬁﬁ@ﬁaqamgmmﬁemdhm>&ﬁm&n&schyﬂm@gémﬁahwdhmxy, met hyl .

et hyl, -CF3, | F2 or fluor.l entlcal or

di fferent de 8“%?”%@‘%%???“ FgﬁJWﬁglF%Ff%ﬂ%'WVM%ﬁ(gdb Ttuted by

C3- C6- cycl Oadllﬁélilw\ﬂih@ﬁﬁ)xy | D ﬂl@l (leeﬁbsl)cﬂlry |ijl >Rt R thdnogablagkcdenot e a

- C3-Cs-al kyl ene-bri dge; " and R'' which may be i dentical or
di fferent defﬁatl@nﬁw%beﬂﬁmu e}ﬁ@au&rfkwmmm IEALAFR P ORGOCPRMRERy, - CF3,

-Cl11F2, N, mMQgerigf OMLQQ:@H;1'15};)(:1‘1(1()11@, ritanserin, trimethohenzamide and tropisetron.

6Y) Steroid drugs such as, for example, alcometasone, beclomethasone,
heclomethasone dipropionate, betamethasone, budesonide, butixocort, ciclesonide,
clobetasol, deflazacort, diflucortolone, desoxymethasone, dexamethasone,
fludrocortisone, flunisolide, fluocinolone, fleometholong, fluticasone, fluticasone

10 proprionate, hydrocortisone, methylprednisolone, mometasone, nandrolone decanoate,
neomycin sulphate, prednisolone, rimexolone, rofleponide, triamcinolone and
triamcinolone acetonide.
70y Sympathomimetic drugs such as, for example, adrenaline, dexamfetamine,
dipirefin, dobutamine, dopamine, dopexamine, isoprenaline, neradrenaline,

75 phenylephtine, pseudoephedrine, tramazoline and xylometazoline.
71 Nitrates such as, for example, glyceryl trinitrate, 1sosorbide dinitrate and
isosothide mononirate,
72 Skin and mucous membrane agents such as, for example, bergapten, isotretinoin
and methoxsaien,

20 73y Smoking cessation aids such as, for example, hupropion, nicotine and
varenicilne.
74 Drugs for treatment of Tourette's syndrome such as, for example, pimozide.
75)  Drugs for treatment of utinary tract infections such as, for example, darifenicin,

oxvbutynin, propantheling bromide and tolteridine.

25 Ty Vaccines,
T Dirugs for treating vertigo such as, for example, betahistine and meclizine,
78y 'Therapeutic proteins and peprides such as acylated insulin, glhicagon, ghucagon-

like peptides, exending, insulin, insulin analogues, insulin aspart, insulin detemir, insulin
glargine, insulin glulisine, insulin lispro, insulin ine, isophanc insuling, neutral, regular

io and insoluble insuling, and protamine zine insulin,



wherein X may have the nmeanings as mentioned hereinbefore, and wherein
15.1) and B which nay be identical or different, preferably identical,
denote -0, -S, --NH, - C )2, 4 =CIL or -N(GC -Cl-al hyph, Rdenotes hydrogen,
hydroxv, (hG iilliylene | |al ogen, OCal kyl ene hal ogen, (Chi , 20Cl11' 2,
-Cl -C4-alkylerle-Cl -C4 al k(10X(, -()-,€0Cl-0-COC -C. 1 -al kYlelle- _
h',-ilogen, Ch-Ciiitlkylene--C3cycloitlkyl, -0-00C173 or hal ogen; andwhich
may be identical or different, denot e---05- al kyI whi ch may optl onal |y bEZ
substituted a dr osi el and
toget her dengiy)e a/@? X(%é%aﬁ Eyslu(éne OF (,Hfmepc mthﬁcgc nﬁl(.}o}méaﬁ)da% (Ihliubiclg\ml ch may
be identi cal C[@]Tu bétiif, ﬁreltl'&mﬁemtdemhce, [Is‘rydmmg,eiamctﬁd,G@p.laﬂnlgyinm Ohx6ds,al kyl oxy,
hydr oxy, -Cl72 NOE hal ogen; 5Rx and Rx' which may be identical or
di fferent, é‘“&fsémhy‘& %gé‘ﬁou‘éﬁ:q -all- if, (11-C4- alltyloxy, hydroxy,IF2,

CN, NO2 or habogeph@iaccutically acceprable salts or derivatives of any of the foregoing,

5
tr should be noted that drugs listed above under a pardeular indication or class may also
find utility in other indications. A plurality of active agents can be employed in the
practice of the present invention, An inhaler according to the invention may also be
used to deliver combinations of two or more different active agents or drugs, Specific

70 combinations of two medicaments which may be mentioned include combinations of
steroids and Bz-agonists. Examples of such combinations are beclomethasone and
formoterol; beclomethasone and salmeterol; fluticasone and formoterol; fluticasone and
salmeterol; budesonide and tformoterol; budesonide and salmeterol; flunisolide and
tormoterol; flunisolide and salmeterol; ciclesonide and formoterol; ciclesonide and

75 salmeterol; mometasone and formoterol; and mometasone and salmeterol. Specifically,
inhalers according to the invention may also he used to deliver combinations of three

different active agents or drugs.

e will be clear 1o a person of skill in the art that, where appropriate, the active agents or
20 drugs may be linked o a cartier molecule or molecules and/or used in the form of
prodrugs, salts, as esters, or as solvates to optimise the activity and/or stability of the

active agent or drug,
Anticholinergic agents are veferred to above (see No. 15), It is also eavisaged that the

25 pharmaceutical composition may comprise ane or more, preferably one, anticholinergic

b, optionally in combination with a pharmaceutically acceptable excipient,
The antcholinergic 1 can be selected from the group consisting of

2 ay dotropium salts Ta,



Rx andt oget her denote a single bond or a bridging group selected from anong
the bridges -0, -S,-CH(G -Cgalkyl)- and -C(Ct- |loCfralkyl)2, and I)
conpounds of formula Ig / 5 wherein X may have the neani ngs as nentioned
hen before, and wherein A' denotes a doubl e-bonded group sel ected from
anong 20denotes hydroxy, nethyl, hydroxynethyl, ethyl, -CFl, CiF2 or
fluorine; R''' and | C which may be idéhtical or different denote

Cl - Cs-al kyl which nay optionally be substituted by th-Cr-cycloalltyl,
hydroxy or hal ogen, or and 112" together denote a

- - - C3- 05- al kyl®engobfdsdgesild2@, 1121, 1120' and 112" which nay be identica
or different denote hydrogen -Cl -424- al kyl, -d -C4-al kyl oxy, hydroxy,
-Cl123, - Cl4122x%CN Ao %*halogen The conpounds of forrmula I ¢c are known
inthe art (WO 02ﬁ$g899) In a preferred enbodi nent of the invention the
met hod conprises a nanJEtratlon of conmpounds of formula Ic, wherein 10X
-denotes brom de; R¥=e whi ch may be identical or different denote a
group sel ected frop ethyl, preferably nmethyl; R3, R R5 and W
whi ch may be identical or dgﬁ erent, denote hydrogen, nethyl, nethyl oxy,

chlorine or quorlne : e
i ﬁ.\ - ’-? 14 Ei:‘:*»\
20 T

wherein

A denotes a double-honded group sclected from among

..........

N
(,,
H

i
I0
g
&
“'1’.,

Y X denotes an anion with 2 single ncgative charge, preferably an anion selected
trom the group consisting of fluoride, chloride, bromide, jodide, sulphate, phosphate,
methanesulphonate, nitrate, maleate, acetate, citrate, fumarate, tartrate, oxalate,

succinate, benzoate and p-toluenesulphonate,

15 Rland R° which may be identcal or different denowe a group sclected from among
methyl, cthyl, a-propyl and iso-propyl, which may optionally e substicuted by hvdroxy

or thuorine, preferably unsubstinuted meshvl;

R, RY RS and RO, which may be identcal or different, denote hydrogen, methyl, ethyl,

20 methyloxy, ethyloxy, hvdroxy, fluorine, chlorine, bromine, GIN, Cs or NOz

R7 denotes hydrogen, methyl] ethyl, methyloxy, ethyloxy, -Clis-i,

SCH-CHL=F L -O-ClHa-T -0-CH - CHs JF, -CHe O, -ClH-CRH-OH, Gl -CH-OMe, -



Rit denotes hydrogen, nethyl or fluorine, optionally together with a

phar maceutical |y acceptabl e excipient, O particular inportance are
conmpounds of general forrmula Ic, wherein A denotes a doubl e-bonded group
sel ected from anong The conpounds of formula Ic, may optionally he

adm nistered in the formof the individual optical isoners,mxtures of the
i ndi vi dual enannomers or 1'2(7CMit-CS-thereof. 250 f particulai 21"gitance
within a nethod according in the invention are the foll ow ng conpcrmds of
formula | c: tropenol 2,2-diphenyl propionic acid ester nethobrornide,
scopi ne 2, 2- diiphéhybipge.opl biidlc, ddidCEsOen, -AeChdbsy dmcdelit, g6 0lé, -Q-
2-f|uoro-2,26gkﬁh§ﬂiLace@ig ac”d est er net hobrorni de and tropenol
2-iluoro-2, 2~ |gﬁ W Ae &t PE A¢ 4”88 er net hobi ai nide. 34 - The conpounds
of formula Id are known in the art (WD 02/32898). In a preferred enbodi nent
of the invention the e od conprises adm ni stration of conpounds of

tbrinul ald, WererBéistes 'd doubl e- bonded group sel ected from anong

5

wherein

e
AL X, Rand R2 may have the meanings as mentioned hercinbefore and wherein R,
RS RO RY RY and RY | which may be identical or different, denote hydrogen, methyl,
ethyl, methvloxy, ethyvloxy, hydroxy, fluotine, chlorine, bromine, CN, CT' or NOo, with
the proviso that at least one of the groups R, RE, RO RO R and R12 s not hydrogen,

15

d) compounds of formula le

S
el



- denotes bromde; /012.' and R which nay be identical or different denote
nmet hyl or ethyl, preferably nethyl; 11.1, 1li, R, R10, R' and RI', which
may be identical or different, denote hydrogen, fluorine, chlorine or

brom ne, preferably fluorine with the proviso that at |east one of the
groups R1, 118, R9, ftW R' and R12 nothydrogen, optionally together with a
15phar maceutical |y acceptabl e excipient?! Of particular inportance wthin

t he net hod accordi ngi nvention are the foll ow ng conpounds of formula id:
tropenol 3,3 ,4,4'-tetralluorobenzilic acid ester nethobrom de, scopine
3,3, 4, 4" -t etvhabihuorrebPe nziay heveabe cheastmns met ot dmicthdefosc opd wherein

44Tdi fl uorobgnzilic .aci d ester nethobromnm de,. f.repengl 4, 41dilluorobenzilic
acid ester mgt ﬁ%‘g?t%{’rr}%ygleo,g(’%’ léiglioﬁ% n?%" ‘@ﬁ I’ﬁ%”r %L@E?i ﬁlfoé'm tid ester

met hobr om deR! andkt wojeenal H3iBnidl & BOEebanzod (5-(Raikh Wstiena¥ fgtdalpr om de.
The pharmaceuti cal _c?r‘rpo_\siﬁti ons according to the invention may contain the
conpounds of P% $PMIFE Py Cepr il byHorHe 'roem: 6f t he i ndi vi dual opti cal

ggoners, pi xkuresrOtodenR: andied duat. snantiapners or racemates thereof. -

RY R R and RY which may be ideatical or different denote hydrogen,

~CrCyeallyl, -Ci-Ca-alkyloxy, hydroxy, -CIFs, -CHIEF:, CN, NOz2 or halogen,

¢) compounds of formula 1f

e

wherein & “may have the meanings as meationed hereinbefore, and whercin

/5 D and Bwhich may be identical or different, preferably idendeal, denowe -, -5, NI, -

Cls, -CH=CH, or -N(C-Ca-alkyl)-;

R denotes hydrogen, hydrosy, -Cr-Cyatkyd, -Cor-Cyalkvioxy,
oy Gy calkylene Halogen, -0 -Cy alkylence-halogen, € -Ca-alkylene-QF, -CFy |
20 CHI, -Gy =Cayalkylene-Cy —Cy alisyloxy, -Q- COCy —Ca-alkyl, -O-COCy ~Cy -alkylene-

halogen, -Cy-Ca-alkylene-Cs-Ce-cycloalkyl, -O-COCTs or halogen;

R and R¥ which may be identical or different, denote —Cr ~Cs-alkyl, which may
optionally be substituted by —Cs-Ce-cvcloalkyl, hydroxy or halogen, o

25



In a preferred enbodi nent of the invention the nethod conprises

adm ni stration of conpounds of formula |le, wherein Adenotes a doubl e- bonded
group selected fromanong 5 HR arid Xdenot es an ani on sel ected from anong
chl oride, brom de and nethanesul phonate, preferably brom de; R15 denotes
hydroxy, nethyl or fluorine, preferably nethyl or hydroxy; toR and R2i

whi ch may be identical or different repﬁ%@ent met hyl or ethyl, preferably
met hyl; R13, RH, -03'" and Ric which may be identical or different represent
hydrogen, -CF3, - CHF, or fluorine, preferably hydrogen or fluorine,
optional |y tBhenhBf todgetlier depvar rieicebtikgalellyidascept abl e excipient. 15 In
anot her prefgrred b et . e J 1on. 1he, nmet hod conti ri ses
adninistratignJgFlgg%%g%ndgﬁ%gﬁ?%Pﬁﬁkgxﬁg%(%%éggfﬁggﬁglg%%g’aAégﬁgfg-bonded
group sel ect €dCi-tbyivanmonigodN, CEEafdll, CN, NO2 or halogen;

5 Rrand R¥ which may be identical or different, denote hydrogen, Ci-Ca-alkyl, Ci-Ca-

alkyloxy, hydroxy, ~CEs, -CHT:, CN, NOz or halogen or
R*and R¥ rogether denote a single bond or a bridging group sclected from among the
bridges -0, -8, -NH, -CHa, -CH-CHa-, -N{Ci-Ca-alkyl), -CHCr —Cs-alkyl)- and ~C(Ci-

10 Ca-alkyD), and

f) compounds of formula ig

+ R .
N X

\".

Y

¢ ‘;1‘
)s‘ N H
& )\f

& 0.0

RR T

15
e A . . o
wherein A “may have the meanings as mentoned hereinbefore, and wherein A
denotes a double-bonded group selected from among

a«.‘ /,-'
el aned
MM

20 R denotes hydroxy, methyl, hyvdroxymethyl, ethyl, -CUs, CHTS or fluorine;
R and R¥ which may be identcal or different denote Cy-Cy-alkyl which may

optienally be substituted by Cs-Ce-cycloalkyl, hydroxy or halogen, or



H 20 - denotes bromde; RI' denotes hydroKy or Methyl, preterabl nethyl;
1: 0" and RI which nay be identical or different represent nethyl or ethyl,
preferably nmethyl; 2512.13, RH, R13' and R f which nay be idendeal or
different represent hydro en or fluorine, optionally together with a
pharmaceutical |y acceptable excipient. 36 - O particular inportance
within the nmethod according to the invention are the foll ow ng conpounds of
formula | e: rropenol 9-hydroxy-fl uorene-9-carboxyl ate net hobrom de tropenol
9-fl uoro-fluorene-9-carboxyl ate nmet hobrom de; 5 scopine

9- hvdr oxy-fl uor ene- 9- car boxyl at e nmet hobr om de; scopi ne

9-fl uoro- 1l ugr.ene+9- car boxyl at e hoprom de; tropenol
9-nethy|iIuogeﬁgsglc?gﬂg%i¥3%§aﬁ%?%ﬁﬁf&%?ﬁgf%gtopine

9- met hyl - f | uRiPelkre19¢ aat ROXWHiAL @Rt inahika s dgterchd ddlve: IphiassaRcent-Cca

conposi tions cording to the invention may contajn the conpounds of
fornula le oﬁghdﬂaﬂFyﬂﬁFWh@ﬁ?”?ﬁﬁﬁf(gﬂéﬁﬁﬁdﬁ fﬂﬂgﬁw5ﬁtical i somers

m xtures of the individual enantionmers or racenates thereof. The conpounds
of formula if are known in the art (WO 03/064418), In another preferred
enbodi nent of ¢ Hanliwpéntl formehée Hekho tohpit 88 BdMHPst rati on of
conpc)unds of fornula If wherein X | denotes chloride, brom de, or

nmet hanesul phonat e, preferably brom de;
In a preferred embodiment of the invention the method comprises administration of

compounds of formula 1c, wherein

10 X denotes bromide;
R and R? which may be identical or different denote a group selected from methyl and
ethyl, prefesably methyl;
R, R¥ R and R4, which may be identical or different, denote hydrogen, methyl,
methyloxy, chlorine or fluorine;

15 R7denotes hydrogen, methyt or fluorine, optionally together with a pharmaceutically

acceptable excipient.

O particular impormnce are compounds of general formula 1o, wherein A denotes a

double-honded group selected from among

, A /
el and N\},\i ,
H o H

)

The compounds of formula Te, may optionally be administered in the form of the

individual optical isomers, mixtures of the individual enantiomers or racemates thereof,

25 Of particular importance within a method according o the invention are the following
compounds of formula Ta
cropenol 2,2-diphenylpropionic acid ester methobromide,
scopine 2,2-diphenyipropionic acid ester methobromide,
scopine 2-tluoro-2,2-diphenylacetic acid ester methobromide and

e tropenol 2-fivore-2,2-diphenylacetie acid ester methobromide.



20D and 8 which may be identical or different, preferably identical, denote
-0, -S, -NI | or -C 1=CH; -V denotes hydrogen, hydro.al kyl oxy, 172, Huai
me, chlorine or bromne; RI" and R2" which may be identical or different,
denote CI --Cl-al ky, which may optionally be suhstiruicd |ay hydroxc
fluorine, chlorine or bromne, or R" and |V together denote aal kyl ene
-bridge; Thu, RIB, Rfr and R w, which fay be identical or different,
denote hydrogen, C-C Cl- C4al kyl oxv, hydroxy,-Cl 1172, CN, N2,
fluorine, chlorine or bromne; Rx and R e which may be identical or
different, denote hydrogen, G -C4- 30C - Gbal kyl oxv, hydroxy, C123, -C |
1: 2, CN, N2, fluorin chl orine or brom ne or.l W\ together denote a
singl e bond op &MSHREE A gk b ueretteR PF BT Y br i dges <0, i1, N
1- and --(U 12- , optionally together with a pharmaceutically - 37

accept abl e erci p ent. Ig fnot her preferred enpodi nent of the invention the
met hod conpr 1B SR APSPHEENGH Ut PROHHD UidEciBP FURRHIFAFISGRERS n 5
Xdenot es ¢hl Qrﬂil]QQlﬁdp(S{Qm]ﬁltﬂ@ 1@k HeRthanesul phonate, preferably brom de; D and
Bwhi ch may be identical or different, preferably identical, denote -S or -

A denotes a double-bonded group selected from among
i e K e Al B
gg and (‘g"""\ i :
P H g H

A7 denotes bromide;

0 Rland R? which may be identical or different denote methyl or ethyl, preferably
methyl;
R7,RE R, RO R and R, which may be identical or different, denote hydrogen,
fluerine, chlorine or bromine, preferably fluorine with the proviso that at least one of
the groups R7, RE, R, R R and R not hydrogen, optionally together with &

15 pharmaceutically acceptable excipient,

Of particular importance within the method according to the invention are the
following compounds of formula 1d:
cropenol 3,3' A4 tetratluorobenzilic acid ester methobromide,
20 scopine 3,344 weurratlucrobenzilic acid ester methobromide,
scopine 4,4'-diftuorobenzilic acid ester methobromide,
copenol 4,4 -dfluorobenzilic acid ester methobramide,
scopine 3,3%diftuorobenzilic acid ester methobromide, and

wopenol 3,3 difluorobenzilic acid ester methobronmude,
The pharmaceutical compositions according to the invention may contain the
compounds of formula Td opdonally in the form of the individual opdeal isomers,

muxtures of the individual enantdomers or racemares thereof.

30 The compounds of formula Lo are known in the arg (WO 03/0064419).



(It CH; Rl6denotes hydrogen, hydroxy or nethyl; 1012.1" and R2" which may
be identical or different, denote nethyl or ethyl; R's, R18,and RI'', which
may be identical or different, denote hydrogen, -CF3 or fluorine,
preferably hydrogen; R and IV which may be identical or different, denote
hydrogen, -C F3 or fluorine, preferably, pydrogen or Rx and IV together
denote a single bond or the bridging group -0-, optionally together with a
pharmaceutically acceptable excipient. In anot her preferred enbodi nent of
the invention the nmethod conprises adm nistration of conpounds of formula
If wherein 20 X -denotes bromde; 1) and 13denote -C, 11=Cl |- R | Cdenotes

hydrogen, hydsosi:fer@l cMBEMMent dRithe BAGhSR e mASBOL SN REMminiBlaiikd orand Ru7
which niay he identicat orcliitereni, denotehydrogen or Itionne, preferably

hYdr ogen:  The@mePunys aiHosnu ass “hereindent i cal orc, denote hydroger or

fluorine, preferafl Qg N .. together denote a
singl e bond or thel%n %gﬁnggnggg£4%%)%%8§5?%§]?6§31her 30with a

pharmaceutical |y acceptable ex0|pbetat

o . R )
ard W 7 ;
HoH H o H

&7 denotes an anion selected from among chloride, bromide and
methanesulphonate, preferably bromide;
R denotes hydroxy, methyt or fluorine, preferably methyl or hydroxy;

70 RV and R¥ which may be identical or different vepresent methyl or ethyl, preferably
methyl;
RE,RM, RV and RY¥ which may be identical or different represent hydrogen, -CF, -
CHFEz or fluorine, preferably hydrogen or fluorine, optionally together with a
pharmaceutically acceptable excipient.

i3
In another preferred embodiment of the invendon the method comprises

administration of compounds of formula le, wherein

A denotes a double-bonded group selected from among

kN ;

! /
C=C and Sk ;
o M

20
X denotes bromide;
R denetes hydroxy or methyl] preferably medhyl;
R and RY which may be idenucal or ditferent represent methyl ot ethyl, preferably
methyl;

25 RE,RMR™ and R which may be identical or different vepresent hydrogen or

Huorine, optionally together with a pharmaceutically aceeptable excipient.



- 38 - O particular inmportance within the nethod according to the
invention are the foll owi ng conpounds of forrmula if: cyclopropyltropine
benzi | at e met hobrom de; cycl opropyl tropi nc 2, 2-di phenyl propi onat e

met hobr om de; 5cycl opropyl tropi ne 9-hydr oxy- xant hene- 9- car boxyl at e

met hobr om de; cycl opropyl tropi ne 9- net hykfl uor ene- 9-cal- boxyl ate

met hobr omi de; cycl opropyl tropi ne 9- et hyfl - xant hene- 9- car boxyl at e

met hobr om de; cycl opropyl tropi ne 9- hydroxyfl uor ene-9-car boxyl at e

met hobr om de; cycl opropyltropine nethyl 4,4'-difluorobenzilate
nEthObronldaDiﬁﬂuﬁﬂenph@kﬂﬁ@@ﬂhhcﬂhn&hm@m&nkhqnstﬁﬁ@@ﬂdhﬂguﬂbcthe i nvention
may contain the conpounds o formyla if optionally in the formof the

i ndi vi dual oSt ¥R SPRpErs O H??P%H%s of the individual enantiomers or

racenat es t hegeabl dbydihe-commeunds,afiut etcadidorhde are known in the art (WO
03/ 064417) . In anot her preferred enbodi ment of the invention the method

conpri ses adiitietHarirenluprenggirpdandsc sthPBIWIfE | g wherein 20A" denotes a

dOUbl e- bopdeg()&ggy@l\&%l\y ﬁ&ﬁggncf‘ﬁ Qm)é\ nguholn()M M‘ CS Chl Orl de br Om de or
met hanesui phonat e, pr ef er ab brom dé; denotes hydroxy or methyl; RI- and

RT" Wi ch n&yObecPdEntqﬁuwcaw9cWﬁ@ehenhme@newehi net hyl or ethyI

preferably neth o 11 172}, ich may be identical or
lifferent reb?és8h%“ éﬁlHWHUhéEE%X\th”“g¥3”%PF%e pref erably hydrogen or

fluorine, opkb@ﬂaDhmn@ﬁ@ebhe@9mmbhgau@h@MﬁhﬁﬂuaacalIy accept abl e exci pi em

10 'The pharmaceutical compositions according to the invention may contain the
compounds of formula e optionally in the form of the individual optical isomers,

mixtures of the individual enantiomers or racemates thercof,
The compounds of formula 11 are known in the art (WO 03/064418),

[n anather preferred embodiment of the invention the method comprises

administraton of compounds of formula 11 wherein

A denotes chloride, bromide, or methanesulphonate, preferably bromide;

20 1> and B which may be identical or different, preferably identical, denote -0, -8, -NIH or
SCIH=CH
R denotes hydrogen, hydroxy, -Ci-Ca-atkyl, -Cy Caalkyloxy, -CIEa, -CIHT%, fluorine,
chlorine of bromine;
R and R¥ which may he identical or ditferent, denote €y —Ca-alky, which may

25 optionally be substued by hydroxy, flaorine, chlorine or bromine, or
R and R rogether denote a - Ca- Coalioviene-bridpe;
RY,R™, R and RI¥, which may be idenueal or different, denote hydrogen, C-Cy -
alkyl, Cy-Cyalkyloxy, hvdroxy, -CI%, -CHIP, CN, NOy, fluorine, chlorine or bromine;
Re and R¥" which may be identical or different, denote hydrogen, Ci-Ca-alkyl,

30 Cr-Crallyloxy, hydroxy, -CIR, -CHI:, CN, INO», fluorine, chlorine or hromine or
Reand R wgether denote a sing}e bond or a bridging eroup sclected from among the

bridges -0, -5, -NH- and ~ClHz- | optionally together with 2 pharmaceutically



I n anot her preferred enbodi mrent of the invention the nmethod conprises

adm ni stration of conpounds of formula I g wherein 5At c-¢c H H denotes a
doubl e- bonded group selected fromanong \/ and,rt ,At 0 H X denotes
brom de; /0 R 9 denotes hydroxy or nmethyl, preferably nethyl; R - and R2-
whi ch may be identical or different represent met hyl or ethyl, preferably
nmet hyl ; R, PH RIf and IV which may be identical or different
represent hydrogen or fluorine, 15optionally together with a

phar maceutical ly acce tabl e excipient. O particular inportance within the
met hod accor CHY YO EWERi on are the fol | owi ng conpounds of formula Ig:
tropenol 9-hydroxyi xant hene- 9- car boxyl at e nmet hobrom de; 20scopi ne

9- hydr oxyi xant hene. . 9. - car boxyl at e nmet hobr om de;

In another preferred embodiment of the invendon the method comprises

adminisiration of compounds of formula 1f, wherein

X denotes chloride, bromide, or methanesulphonate, preferably bromide;
[Dand B which may be identical or different, preferably identical, denote =S or -
CH=CH-;
RI6 denotes hydrogen, hydroxy or methyl;
t¢ R and R¥ which may be identical or different, denote methyl or ethyl;
R, R R and R, which may be identical or different, denote hydrogen, -CFs or
flucrine, preferably hydrogen;
R# and R¥ which may be identical or different, denote hydrogen, -CI's or fluorine,
preferably hydrogen or
75 Reand R¥ together denote a single bond or the bridging group -O-, optionally together

with a pharmaceutically acceptable excipient.

In another preferred embodiment of the invenuon the method comprises

administration of compounds of formula It wherein

20
X denotes bromide;
I3 and I3 denote -CH=CH-;
R denotes hydrogen, hydroxy or methyl;
RYand R denote methyl;
25 RERMR T and R—YW whach may be idenical or differeny, denote hydeogen or tluonne,

preferablv hvdrogen;
R and R¥ which may be identical or different, denote hydrogen or fluorine, preferably
hydrogen or

R and R together denote a single bond or the bridging group -O-, optonally together

30 with a pharmaceutically acceptable excipient.



tropenol 9.-nethylixant hene-9-ear boxyl ate net hobrom de; scopi ne

9- net hyl i xant hene- 9- car boxyl at e net hobrom de; tropenol 9 -ethyl-

xant hene-9- car boxyl at e nmet hobrom de; tropcnol 9-difl uorcnnethylixanthenn
9. carboxylinci Fruit-M mde; scopine 9-hydrominethyl H. :anthem

cal -Nom | ate ner hohrom The pharmaceuti caf_conpositions according to an

i nvention may contain the conpounds of fornmula Ig optionally in the form of
t he i ndi vi dual optical i soners, mxtures of the individual enantionmers or
racemtes thefaaticun: ifor 08 Lglnlktxc o R o B B R o
Exanpl es |nchwdemqmemmywuhethymwhﬂﬁopyl or butyl. The groups nethyl, ethyl,
propyl or but l) Uﬁt g [&nal§ referred to by the abbr evi ati ons Me,
Et, Prop or ?ﬁolu |@?H“'¥ﬁ%P nggn ¥%P@ the definitions propyl and 5butyl
al so incl UdELﬁldpl(WBﬁ)lpbﬂcQ Jcﬁﬁlﬁﬁgflbﬁ) i&hf&n&fuoihbﬁuw oups in question. Thus,
for exanple, { i ncl udes n- propyl and iso-propyl, butyl includes

i so-butyl; s@éO’HUWWPPéﬁélﬂeﬁhV\ﬁﬂhyKWJ@%e“Yh%émEVév@akkyl groups used,

unl ess ot her Wcggr ()?)R Qitoﬁﬁil(, ‘)arﬁ(’?thye}lﬂug%ﬁl LGB, 4R m\Mho@ it &(, (‘g(‘] Bt nﬁ‘ll; bp? n atoms.
These are the cycl opropyl, cyclobutyl, cyc opentyl an TohEx ? groups
Accor di ng to'@ﬁéwiNvénmpéﬁﬂﬁch@pmmﬁy%un@d@ﬁv@qnbpﬂMMamc9hpbehance mnthln

t he scope of The a k ene un
ot her vi Ee st gl%(gg;mgf ?f&l?(g\&h cthqg()hmn 1cuh%/clo é] o]ilgagugwgizlﬁ ‘H)é‘d“ﬁr

bri dges w t hmkthborobidar bon at ons, Exanples i ncl ude: nethyl ene, ethylene,
propylene(or butyl ene. The al kyl ene-hal ogen groups used, unless ot herw se
stated, are branched and unbranched doubl e- bonded al kyl bridges with | to 4

car bon at onsTMbIEARYAB:-ompositons accor ding to the inveation may contain the

compounds of formula 1f optionally in the form of the individual optical isomers,

mixtures of the individual enantiomers or racemates thereof,
75 The compounds of formula 1g are kaown in the art (WO 03/064417).

In another preferred embodiment of the invention the method comprises

administration of compounds of formula 1g wherein

- At -
260 A denotes a double-bonded group selected from amaong
\ . sz \\‘ ¢
0 !
iono ad o W ;
H n H
?ﬁ; -
: denotes chloride, bromide or methanesulphonate, prefesably bromide;
25 R¥denores hvdroxy or methyl;
L . -
and R -h may be identical or different represent methyl or ethyl, preferably
methyl;

R RARM and R2 which may be identical or different represent hydrogen, (CI5%, -
CHE or tluorine, prefer ably hvdrogen or tluorine, optonally together with

30 pharmaceutically aceeptable excipient.



20nmono-, di- or trisubstituted, preferably disubstituted, by a hal ogen.
Accordingly, unless otherw se stated, the term al kyl ene-01 | groups denotes
branched and unbranched doubl e- bonded al kyl bridges with I to 4 carbon
atonms whi ch may be nono-, di- or trisubstituted, preferably
nonosubstituted, by a hydroxy The aIkngxy groups used, unless otherw se
stared, arelied and unbranched al kyl groups with I to 5 carbon atons which
are |inked via an Oxygen al : 0111. 'Ile follow ng nay be nentioned, for
exanpl e: met hyl oxy, ethyl oxy, propyloxy or butyloxy, groups nethyl oxy,

et hyl oxv, propyloxy or butyloxy may optionally also be referred to by the
abbr evi ati ong, MoAQ olck:y P8R, 08¢ dhfienddalfS s b @M%%% stated, the
30definitions propyloxy and butyl oxy al so ude a ssi bl e isoneric
forns of theMQMQGDSMmmﬁqwms@mdnpfﬁhmshltwﬁmemanple, propyloxy i ncl udes

n- propyl oxy and iso propyl oxy, butyloxy includes iso-butyloxy, sec.

butyl oxy and ten. butyloxy, etc. The word al koxy may al so possibly be used
within the sabpe of thé&npteeseatbli-nvenrtipanpistisieatonfznidag word al kyl oxy. The
groups net hyl oxy, ethyl oxy, propyloxy or butyl oxy may optionally also be
referred to as» hoxy, ethoxy, propoxy or butoxy. The al kyl ene-al kyl oxy
groups used, unfeéegs otFEr wi s€ st ted, are branched and unbranched
doubl e- bonded al kyl bridges mn@h [ to 5 carbon atons which nay be nono-,
di- or trisubstituted, preferably nonosubstituted, by an al kyl oxy group.
The -0-CO al kyl groups used, unless otherw se stated, are branched and

unbr anched 10a|ky| groups with 1 to 4 carbon atons which are bonded via an
ester group. q al kyl groups are bonded directly to the carbonyl carbon of
the ester group’ LWﬁ%‘?@PH¥ 0-00- al kyl - hal ogen group shoul d be under st ood
anal ogouspy. the group -0-CO CF3 denotes trifluoroacetate. 15Wthin the
scope of the present invention hal ogen denotes fluorine, chlorine, brom ne
or i odine. Fé@@“@ﬂhéﬁmﬁ semsthat eeferfihupeinie and bronmine are the preferred
hal ogens. t hgi-groyp- (. l‘iiﬁﬂ%@ﬁk@u&?&Qﬁ’f’f‘(}{lmgi MR d‘ A nhm fm gevi ce
according to the invention conprises the compoun of f éb

preferably imcédm xture with a pharmaceutically acceptable excipient to
forma R R, R¥ and R which may be identical or different represent hydrogen or fluotine,

15 optonally together with a pharmaceutically acceptable excipient.

Of particular importance within the method according to the inventon are the
following compounds of formula Tg:
tropenol 9-hydroxy-xanthene-9-carboxylate methobromide;
20 scopine 9-hydroxy-xanthene-9-carboxylate methobromide,
tropenol 9-methyl-xanthene-9-carboxylate methobromide;
scopine Y-methyl-xanthene-9-carboxylate methobromide;
tropenol 9-cthyl-xanthene-9-carboxylate methobromide;
rropenol Y-diflucromethyvlxanthene-9-carboxylate methobromide;

26 seopine Qhvdrosymethylaandhene Sonbouvlate methobromide,

The pharmaceutical compositions according to the invention may contain the
compounds of formula te opronally in the form of the individual optical isomers,
mixtures of the individual enantiomers or racemates thereof.
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powder mi xture. 't he follow ng pharmaceutically acceptabl e excipients may
be used to prepare these inhal able powder m xtures according to the

i nvention: nonosaccharides (e.g. glucose or arabinose), disaccharides (e.gqg.
| act ose, saccharose, naltose, trehal ose), oligo- and pol ysaccharides (e.g.
dextrane), polyalcohols (e.g. sorbitol, mannitol, salts (c.g. sodium

chl oride, calcium carbonate) or YIleTlﬁ%ﬂl O these excipients with one
anot her, Preferably, nono- or disaccharides are used, while the use of

| actose or glucose is preferred, particularly, but not exclusively, in the
form of thei'Thdwidi gloeps usEdruntechentpurposesdofre bheclicivedtblomchbdgkdse and
trehal ose are th ar ic | ar | referre acto
preferably NﬁOWH§W$ it s'ﬁ%ﬁ%ﬁgﬁ?éf@”ﬂ“bﬁﬁ”¥Cdﬁ?@ﬁﬁﬁlﬁﬁTgﬁﬁﬁb?%¥Erred -
42 or m xtures glh@{se@& wlﬂae,l wg@r atihen nol opRaB QEEB!B@JJ@M& heteacenat es
may be carried out u5|n hods known in the art 9 y chromat ogr aphy
on chiral ph&@é§”ﬁ@¥d“) P%ﬁﬁ¥8Ha@?@“‘%ﬁéw%hﬁﬁF%ﬂhoﬁ~HéVPt%“ﬁﬂ@ﬁ?dlng to
the inventi Olght\qqng %L'ﬂl%(. R H&@Jh LQton%?éq(% rrgsfoiﬁhcagnﬁgllﬁ EALA, I’Iﬂup(P(\ﬁCIer form

t hat contains,” besi de one conpound fornul a1, anot her active i ngredient.
Preferably themadebpdmahnhenﬂvepﬂngi@dpenblh@whﬂ@eﬂavﬂdgmﬁﬁs¢§u@|mhlch is
sel ected fronhgq§ group consisting of albuterol, banbuterol, bitolterol,
broxat erol , carbuterot; “cl enbutem , fenoterol, fornDteroI hexopr enal i ne,

i buterol, isoetharine, |soprenallne Ievosalbutannl nabuterol mel uadri ne,

et a roteren cjiprenalin i rbuteral pr oca erol rep tero
rlnnPeroI ﬁFdHFPﬂERggﬁPﬁﬁ¥gﬂﬂﬁ‘”§’Wﬁﬁﬁ*ﬁﬂ “é@@%?@ﬁ%?m” ?‘%ﬁ terol

tiaranides tau hkhtq%dm&hd&l AP R P n,@ldEa(;l;Ql%Ep,cyh@%}mad Mbhé@ﬂéoul& (4
{6-12- Hydr oxy- 4- hydr oxy- 3- hydroxynethyl phen ) -'et hyl'am nol - hexyl oxy} -
15but yl ) - be @,«fé i i|odh@g_1rﬁrﬁ@n CRC (1]29]())5 isgaf par ticular importance within the scope of

Di et hyl -i ncl gp.2=¥l;aM0.09): 1- hydr oxy-et hyl1l-8- hydroxydfl -quinolin-2-one ,
4- hydr oxy- 7- 13- f (E phenyl et hoxy) propyl1l sul phonyl{ ethyl -am no{
ethyl' -2(311)- benzothlazolone 1 --(2- quoro 4- hydroxyphenyl)-2-14-(1
;TE'?EgI)(;nbgraé ;)} ?Hq?(,nj, s%)u?é Hscd,runtl 55 thur\]q {,e'i’léu 4y l)&'an]fhc_d a%d_ugéfanchcd
-ben2|nlaiaz@hm&)h&unﬁhmyﬂmzﬂuzﬂbutyiaamﬂg+emhanﬁmnpkiu&®m&nﬁxh&ﬂmpxy 3
0x0-411 1,4 be zoxa2|g 8-A-2-13-(4-N, N

dlnethylanlﬁﬁb gy TyP U?‘rét‘rliyl“?"propylamnolethanol

1-1211-5- hydr oxy- 3- oxo-4151- 1, 4-

benzoxazi n- 8- Q- 2- 13- ( 4- nethoxyphenyl? 2- met hyl - -propylanlncdethanol ,
-1211-5-  hydtlgxykignedxosa araups vped, &nb@nil@xaﬂ pegdaprgbizpchegagd - n-1) u t3,1
o v phcri V‘J’l")f)l%([](ﬂi & thYL (m%(,d HKH%RM@ QithQl et hanglomd wi 11(111%:{'\15 - hydroxy-3

--oxo-1 I1- , 4- benzoxa2|n-8-
20 mono di- or risubstituted, pr Liu’lbl} djsubsmutul, by a halogen, Accordingly, unless

otherwise stated, the term alkylene-Ql1 groups denotes branched and unbranched
double-bonded alkyl bridges with 1 to 4 carbon atoms which may be mono-, di- or

wrisubstituted, preferably monosubstituted, by a hvdroxy.

25 The alkvloxy groups used, unless othenwise stated, are branched and unbranched alkyt
groups with 1o 5 carbon atoms which arve linked via an oxygen avom. The following
may be mentioned, for example: methyloxy, ¢thyloxy, propyloxy or butyloxy. The
groups methyloxy, cthyloxy, propyloxy or butvloxy may optionally also be referred to
by the abbreviations MceO), FeO, PropO or BuO, Unless otherwise stated, the

50 definitions propyloxy and butyloxy also include all possible isomeric forms of the

groups in question, Thus, tor example, propyloxy mcludes n-propyloxy and iso-

propyloxy, butyloxy includes iso-butyloxy, sce. buryloxy and rert. -butyloxy, cte. The



(4-- nethoxyphenyl)-1, 24--triazol-3--yl1-2-nethvl -2-butvlam nol et hanol ,
5- hydroxy-B- (1- hydroxy isopropylam nobtityl> 2H 44 benzom zin 3 (411) one,
1 (4 arnino-3-chlor0-3- trifluonnethyl phenyl)-2-tert.-butyl arnino)cthanol
and | -(4-ethoxvcarbonyl am no-3- cyano-
5-fl uorophenyl)-2-(tert.--butyl am no)ethanol, optionally in the formof the
racemates, the enantioners, the diaster€oners and optionally the
phar macol ogi cal | y 30acceptabl e acid addition salts and the hydrates
thereof. - 43 - According to the instant invention nore preferred beta2
agoni sts 2 awadsﬁkﬁphﬁdqiwpm%mhemgmahphﬁmn&hsmwngﬂmfmbanhumﬁmoh
bitol terol, cargg eg flepbut rol, feng g ; jornnteqo renal i ne,
Cbuter of - pi PHGHEHGRS i GUSIaFole High GLaP BT i et Br OIS S BAGRT or of
terbutaline, nah\OJ) WAL B Do be3efeded &JGLl%TLWﬁf Qzﬂ’b\? ﬁépdi oF B%t&ﬁtya'
Shydr oxynet hyl - phenyl) et hyl am nol - hexyl oxy} . butyl)-benzenesul | oneam de,
5- 12-(5,6- Diethyl-indan-2-ylam no)-
1- hydr oxy: et- I i i [2- { [2- 1
[3-(2- ph 5e nyF'De{(;}%rl 3%{}1%%%’?/ 1{1)!114'5 uﬁ%‘lﬁ' ;BQ;’ (Qh(s%w?@_@tg%lc ﬁﬁ(l) @zlqu(g?&M]qu 2(3H) -
benzoth|azol@ﬁewwmutﬁnﬁmuuﬁduiAhﬁVdﬁﬂxyphényﬁy&QQQAu@b\vudlmﬂvl’
-benzinidazol
nethoxybenzy
10ben2|n1C|azon1) 2 nethyl 2- butylanlndlethanol :
(]j- Il rZTé.:lh?/l Z%dlr’] 6%% éh& 3 qlbv %}éllﬁs]lscé?)%\ﬁ%gét é’:ﬁ’ir}"r(rgf <t( h%fﬁ 8?&%c1§gd and Ihlzibt ranched
14214- 5- hydr gxy I)l%ugg(@nﬁl thd 4 4arbon atoms which 'u ¢ bonded via an ester group. The alkyl
benzoxazita-811:71 84 met hoxyphenyO0- 2 netth-Z- prop Ianlnolethanol , 1
-1211-5-  hyd#exss-ac bgXod ey 10 the cpbaznsea¥inm gbggsier & 2>up he term -O-CO-
butyl Oxypheanl)X 'h%o t{;t?(yjjzﬁhogl 1@7@%&1@&1@9 | %liqhg’ﬁgsly ’I 1@ o ouﬂzz(l)l( @'(hqub%(t&
-0x0-4H 1 , 4- nzoxazi n-8-yli -2- -(4-

thoxypheny@ﬂmp@md4n¢azol 3- y11 2- nethyl 2.- but yl am no} et hanol ,
5- hydr oxy-8(1- hydroxy-2-isopropyl am nobuty0-211-1, 4-
benzoxazi n- 3- (410- one, 1- (4 am no- 3-chl oro-5- trifluornethyl phenv0-2-tert. -
but yl am no) etthamahe adge &f the qbﬂehhmwﬁ&mblmngammmﬁkoyza@ @klotine, bromine
5-f 1 uot opheny0- é tert buty Ianlgg ethang optional ly. in. f e formof the
racemat es, tHe® Hhﬁﬁ1%h@?§””¥ﬁ%“% Fegter 8H€W§Léﬁ&“dB¥LBH$ 1951 he
pharnacologlcﬁhhymacaapgaQLg(@gbg1a@ﬂbt|on salts and the hydrates thereof.
More preferably, the betam metics 2 used as within the conpositions
according to the invention are selected fromanong fenoterol, fornoterol,
sal et er ol

{‘?ﬁ )1 tzfmfy]hs dtzutcd |p1(,}’,u'§)|l}| nqg oesu sjltx?u&hy qu ;ﬁf\_y(lo\y TrOUp.

Frd BnakfHarevice according to the invention comprises the compounds of tormula
201 preferably in admixture with a pharmaceuucally acceptable excipient 1o form a
powder mixture. The following pharmaceutically acceprable excipients may be used to
prepare these inhalable powder mixwres according 1 the invention: monosaccharides
(e.g. glucose or arabinose), disaccharides (e.g. lactose, saccharose, maltose, trehalose),
oligo- and polysaccharides (c.g dextrane), polyvaleoliols fe.gn sorbitol, mannitol, xylitol),
25 sabs {feg sodium chloride, caletum carbonate) or mistures of these exciplents with one
another, Preferably, mono- or disaccharides are used, while the use of lactose or
glucose is preferred, pardeularly, but not exclusively, in the form of their hydrates, For
the purposes of the invention, lactose and wehalose are the pardcolarly preferred
excipients, while lactose, preferably in form of its monohydrate is most particularly

30 preferred.

The compounds of formula T may be used in the form of { their racemates, enantomers



25y droxv 244 -hy droxv 3-hv cfroxv in ethyl the nyr
- et hyl ar ni nol - heNvi Oxy} -burvb- benzenesul t onearni de, 542-(5, 6-Di et hyf ind
an- 2-yl;ilni no)-1- hydroxv-cthyl 1-8-hydroxvlllnon n-2-one |

- [ 3- (4- met hoxybenzyl - am no) - 4- hydr oxyphenyt| - 2-14-(1 -
benzi ni dazal y0- 2- met hyl 2- but yl am nol et hanol , 1-1214-5- hydr oxy- 3- 0oxo-411
- 1 4-
benzoxazi n-8111- 2- p- ( 4- N N- di net hyl a. mi nophenyO- 2- et hy1- 2- pr opyl am nol et ha
nol 30ii21:1-5-h¥ X 0-41 1-1,4-
benzoxazi n- 8WVETL?“1§ e § HBKYHHE T THOT T 250 Ey IMERPR 6 8Ehanol
1-1211- 5- 1 ui gQ¥ifg 3re0%@s Hhovlr ih, ke HERZOKAZI: &n&om%h%rﬂém Ihnke@yctc)
oxyphenyb- 2- me2- propyl anmi noleth ano , 1211 hyd roxv-3-0 xo0-41 1
-1,4- 44 - benzozazin-8-y1ll -2- {4- 13 - (4 met hoxyphenyl ) - 1

, 2’ 4-triazol C)gtl(-hqi]} u%nﬂﬁ%d&}{l& %cc, Q\:’&Yﬂn@m) QQ'lmﬁ:&lh@lﬂQ m'umqg&mlocgqgolsé{. ' n the
formof the racenmates, the enantioners,’ diastereoners and optionally
t he pharnﬁco1mgwcakmymaumebtammeracomamddn@monmsammsmuhéﬁeoﬁﬁaand t he

hydr at es the&u)Lﬁqbwjﬁngqu¥aninetics menti oned above the 5conpounds
fornoterol, ‘sal meterof © 3-(4-{612-1: 11ydr oxy- 2- (4- hydr oxy- 3- hydr oxynet hyl -
phenylyethylaninolk hexyl oxy} - butyl ) - benzenesul f oneam de, and
542-0, 6-Di et

hydr oxy- et hy‘f et fegehhyar SHUOrEEG G IRICTIRNE: bRgegrenidaf tTE iy g Erer 1 ed,
optionally hﬂckﬁ%pcQﬁﬁ%@&oPh@x&@P%@ﬂB&@ml%H@uﬁﬂnﬁ%quénlEB%thﬁStereOﬂErS
and optionally the pharnacologlcally acceptable acid addition salts
t her eof , “andclteic1d. et danmorselebfsopientive, ibetahisvetpize, ireprerdined above
the Corrpoundlgvd(sgr)t@;tngf 94’1])&@1%1 %?Lhﬁﬁltn?(! Prl(.m(f“( u@f%lhk 91}'”(?151 ]Blrb%t(,?@r ed,
optionally in the form of thé racenates, e enanti oners, | ast er eomer s
and optlonalhycﬂhe pmanmabGhmgutakmyw@cmbmmabl@wadmeHﬂdutmnn salts
t her eof , and rates 1 I i C Yy
accept abl e acﬂﬁmﬂﬁd tmvm“stTgm‘?mfﬁ%Ex%?Hﬁﬁz%tR%¥P§ﬁn@%§r&|ﬁd%ﬁ% ¥ he
i nventi on ar@{KHEJ@H&ﬁH&Q@ﬂ&H@@&B%n&&ﬁ@ﬁi@@lGm&ﬂ}hﬁﬂ%ﬁh@hnaﬁﬁnﬁﬁ|ected from
anong the sq é of h drochlorlc gld y Lrobro C.aci sul phuric acid,
phosphor i’ Aeig) bepst §H§§&Fﬁfé& Py Rod &Y EWH”‘PUH&W EhHth

succi ni ¢ acidard@otilfiRGhd. o€l bl GorEhdp KQI"UE}E l(Q 3@:@1&\%11()\\) 1oy )Vcl
| - hydr oxy- 2- naphthalenecarboxyllc acid, 4- p nyl ci nnam ¢ aci 5-(2.4-

di f | uor ophenyifearii eyl amae i ton] -Rel Bibenaeiigoldog . de@ﬂh@d’4n1xtures of the

bydroxyphenyl)-2-{4-(1 -benzimidazolyl)-2-methyl-2-butylaminojethanol , 1 - |3 -(4-
methoxybenzyl-amino)-4-hydroxyphenyl| -2+ [4-( 1 -benzimidazolyl)-2-methyl-2-

20 burylaminolethanol | 1 -{281-5-hydroxy-3-oxo-4l1-] 4-benzoxazin-8-y1-2-[3-(4-N,N-
dimethylaminophenyl)-2-methyl-2-propylaminolethanol | 1-2H-3-hydroxy-3-oxo-411-
L4- benzoxazin-8-vi-2-13-(4-methoxypheny])-2-methyl-2-propylaminolethanol | 1 {211
b- hydroxy-3 -0X0-4H- 1 4-benzoxazin-8-yl] -2- |3 ~(4-n-butyloxyphenyl)-2-methyl-2-
propylaminolethanol |1 - [2FL-5-hydroxy-3 ~oxo-4H- 1 A-Dbenzoxazin-8-yi} -2 {4- |3 -

25 (4= methoxyphenvi)-],.2 4-triazol-3-y1]-2-methvl-2-butvlamino fethanol | 5-hyvdroxy-8-(1-
hyvdroxy-2-sopropylaminobund)-2H-d-henzoxazin-3-(4H)-one, --(4-amino-3-chioro-5-
mifluormethylphenyl)-2-tert.-butylaminojethanol and 1 -(4-cthoxyearbonylamino-3-
cyano- 3-fluorophenyl)-2-(tert.-hutylaminojethanol, optionally in the form of the
racemates, the enantiomers, the diastercomers and opaonally the pharmacologically

30 acceptable acid addition salts and the hydrates chereof.



abovet nenti oned acids may al so be used to prepare the salts 2. According to
the invention, the salts of the betamnetics 2 selected fromanong the
hydrochl ori de, In Irobrom de, sul phate, phosphate, funarate,

met hanesul phonat e, phenyl ci nnarnate, 1-(12.4-difl uorophenyEsalicyl ate,

mal eate and zinaloate are preferred. Particularly preferred are the salts
of 2 in the case of salt-nen: To] selectéﬁ from anong t he hydrochl ori de,

sul phat e, 4-phenyl ci maanare, 5-(2.4-difluotophend)salicylate and xi naf oate,
of which the 4-phenyl ci nnamate, 5-(2.71-difl uorophenyl)salicylate and
especi al |y zi\pafdag & thr espariniaubanioye pufsord aee: agPairt 2eul alckyd preferred are
the salts of r.ql t drochl ori de,
sul phat e andth% il Dgt'? ég%ng%vﬁmgl m% ﬁ{érrﬁ&g?(gc 1ﬁ%rcﬁgé8gnr§3{c u’malr?(gt'fj Je%Y are
partiCularlykpmek&ﬂﬁedqnsmmhquniolQMMEMOL;ﬂmm&KQHQnoaAﬁsanﬁahﬂs of

sal meterok fornoteraql, .

30 (4-{ 6 1241 YA BRYT S ER Yo 924 Ry A b0 R Wy I PGS OYEPTN JLami nol - hexy Loxy
} -butyl)s bem;zm@sum‘yp]ﬂmv i dedandid 1Rx RoxyP - Brdl- BByl s BABamide, 5-2-(5,6-

2-yl am no) - 1 droxy-ethyll 8- hydr oxy-1H qui nol i n-2-one , are preferably
used as 5t hel b&ﬂ}ékﬁc*ﬁ%@%@ﬁf2>>ab1@dr<d% dwtléﬁ ’tYHé)\tVﬁ‘\}éWtri“BﬁZOG} pareoealar

i nportance ape t | , L, nce to the term
betammatlcsrzz{lg(:llﬂs%r(rg g%QEuggq%ﬁggﬂgﬁgﬁgguﬁgugﬁgnfg&éy ergnantloners or

m xt ures t heb@ebthiakplonhd-phariwad-eudiosabendnpbisi theonsidedor-dinmghi-é- t he

i nvention, esent in the formof thejr racenates,
enanti oners orﬂ%nppﬁHwnokherpﬁfnm%ﬁé}xn/a?%?m%4?%¢oxﬂﬂmnﬂa2t%éners from

t ot he racenmab@sintidyolhd-2easdyled boglmis arowe] Hids- kRlown- 3 dxotdielart (e. g. by

O brbuet 4P  wosfibebal 5 U B e catem " |1

enanti onmers F]Qlltilﬁydut)\vc'DMd mnau&no@t/mteh@] AR @hoOUPhenl2Cptdenal 1y, the
i nhal ati on deV|ce according to the invention contains plural of closes of a

medi canent i ﬁobﬁemxéwlcﬂw%th@éi eonEErHs %@:ﬂbﬁelcfhb@%@wwﬁﬂl of ¥étmula 1 a
steroid 3 asbﬁp B@Cﬁ h}{ﬁ%}l'fg&ﬁ%ﬁm( ull{mus:h;zﬂp% ROBM LQNPj.naki ons the

steroid 3 is pre ect ron1 predni sol one, predni sone ,
butixocoﬁiprb@V@waméiﬂRPR¥11@G&ﬁmuhﬁhmhusﬁﬂﬁdeﬂﬂﬂbécHdﬁe@hdébne

trianci n.0| Onbutg¥q1nfg§imno ) 1\ Uu(t)ﬁ @ngu rgels(mi U)\?’m‘un(f chf\ll)eﬁ?tl ?I de

rof | eponi de |
60t , 9a- cl i f | boer.ewlida- QJ( 2"()11{ UI’(@.F}]I\AJn(C)aT bony)l:fomyﬂluobibu wipheny ) L2etert.-

i betal -hydro 16a- me 3 ,.9X0 andr % clle e 113
y %(L}{\ lamino)e mny] an (()Z?(uho\\(mf)m\ ATINo-3-cvano- Qiluo] ophenyl)-2-(tert.-
butylaminojethanol, optonally in the form of the racemates, the enantiomers, the
20 diastercomers and optionally the pharmacologically acceptable acid addition salts and

the hydrates thereof,

More preferably, the betamimeties 2 used as within the compositions according o the

invention are sclected from among fenoterol, formoterol, salmeterol, 3-(4-10-12-

25 Hlydroxys 2-(-hydroxy 3-hvdroxymethyl-phenyh-cthvlaminol-hesviaxy} -bug-
henzenesulfoneamide, 5-12-5,6-Dicthyl-indan- 2-vlaminay-Fhvdroxy-cthyl-8-hydrosy
H-quinolin-2-one , 1 +[3-(4-methoxybenzyl-amino)-4-hydrosyphenyl]-2-14-4 -
benzimidazolyly-2-methyl-2-butylamino|ethanol |, I-]2H-5-hydroxy-3-ox0-4f1-1,4-
I'vcnzomzin--%%—\fif--2--j3-~(4~--N Nedimethyviaminophenyl)-2Z-methyl-2-propylamino]ethanol |

3G - |214-5-hydrosy-3-ox0-4H-14-benzoxazin-8-v1}-2-[3-(4-methoxyphenyl)-2-methyl-2-
propylaminolethanol | M2H-5-hydroxy-3-ox0-4H-14-benzoxazin-8-vl1]-2-[3-(4-n-

butvloxyphenyl)-2-methyl-2-propylaminolethanot | 2H-5-hydroxy-3-oxo-441-14-

k]



carbothionate , (S)-cixoTetrahydro-furan-3S-y06a,9aTlifluoro-1 1 3-hydroxy-
1l6a-- nethyl -3 -oxo- 17a-propionyloxy-androsta- 1 ,4-diene-

1713- car bot hi onate, and chchl oroacetate (BM 166), optionally in
die Cormof the vac:creates, enantioners or diastereoners thereof and
optionally in the form of the salts and4 lerivatives thereof, the solvates
and/ or hydrates thereof. 50In particularly preferred nedlcanent

conbi nations the sterol( 3 is selected fromthe pyoup conprisint

F1 Ui casone MOHEIACURE 2 B df deGH BB PEr | eponere. dstmelishs.
dexamnet hasonianﬁlﬁ)am<>§aht91rc>o NeelopAlly 6o bt UOFRemaied, Btc enantiomers, the
[ (2-furanylearbonyl ) oxyl 11 P—hydroxy- 16a- nethyl-3 - oxo- androst a-

|, 4- di ene- 1748EEHoL Mibriaioaally dugyhaprpaieiagiocr bt acetiyarcocidpddiog slts
yl) 6a, 9a- di f thQF)P '1111 1Ih|<? %Jﬂ}{{?it Q%YL()f :kgqhgﬁugmmc%cs A¥Qioned ahove the

17a- propi onyl oxy-andr os -"'5di ene- " 17P-car bot hi onate , and
etiprednof - dﬂmhkmneaeenakemﬁﬂopUx@nhm+yﬁmﬁimheqﬁbﬁﬂu@ﬂnyﬁéwdamenﬂhes
cai s and deb iUt FOUEmFRE 6o S THEDLar D Ares andr b1 hybr ke es PhEBor .
In part|culanly1bpeﬁeﬁgedwneﬂyc@meamy&@ﬁbumqﬁmemszbheusbemahdba is selected
fromthe /09rouE} nP |ng b deson de , |luticasone nonetasone ,
2 (]

ci cl esoni de B PRI 6, Foama M o 6 L TR LU AN ESPBY | ) oxyl -

11 P-hydr OXymdl@ﬁ()mﬂ‘f@U{Dﬂ]ng}m’cg%ﬁﬁ@nd&&%tqﬁk akidnfiidh emewkib3--6arnkot hi onate |
and et|prednoddlchloroacetate , optionally in the form of the racemates,

enant i omét s BltaisabtrecteQhBredectemest nmtowstaboraihk yorpotre foetadf t he
salts and def{n( \Q%H(,Yﬁé 'J'Lq%'; L?CQl ar lv})n?u ﬁ(al (‘ﬁﬁ&)ﬂ%ly@ﬂq{cqf)aJpYJg{hgg %%mjfég h?!’ eof

enantiomers, the diastercomers and optionally the pharmacologically acceptable acid

addition salts thereot, and the hydrates theteof,

75 Examples of pharmacologically acceptable acid additon salts of the hetamimetics 2
according to the invention are the pharmaceutically acceptable salts which are sclected
from among the salts of hydrochloric acid, hydrobromic acid, sulphuric acid,
phosphoric acid, methancesulphonic acid, acetce acid, fumaric acid, succinic acid, lactic
acid, citric acid, tartaric acid, bhydroxy-2-naphthalenecarboxylic acid, 4-phenylcinnamic

20 acid, 5-(2.4- ditluorophenyhsalicylic acid or maleic acid. If desived, mixtutes of the

abovementioned acids may also be used 1o prepare the sales 2.

According to the invention, the salts of the betamimetics 2 selected from among the
hydrochloride, hydrobromide, sulphate, phosphate, fumarate, methanesulphonate, 4-
25 phenvicinnamate, 5-(2.4-difluorophenyhsalicvlate, maleate and xinafoate are preferred.
P?Ii'?'i(“l,i}:z‘i‘hf }‘H'Lf‘f;-(,:a'l'(:(; are the sales of 2 i the case of sabmeterol selecred from ALY
the hydrochloride, sulphate, 4-phenylcinnamate, 5-(2.4-difluorophenylysalicylate and
xinatoate, of which the 4-phenyicinnamate, 5-(2.4-ditluorophenyl)salicylate and
especially xinatoate are particulacly important. Partcularly preferred are the salts of 2 in
50 the case of formoterol selected from the hydrochloside, sulphate and fumarate, of
which the hydrochloride and fumarate are pardcularly preferred, such as formoterol

furmarate.



Any reference to steroids 3 includes a reference to any salts or
derivatives, hydrates or solvates thereof which may exist. Exanpl es of
possi bl e salts and derivatives of the steroids 3 nay be: al kali netal
salts, such as for exanple sodiumor potassiumsalts, sul phobenzoates,
phosphat es, isonicotinates, acetates, propionates, di hydrogen phosphates,
pal mtates, pivalates or furcates. Opti®hally, the inhal ation device
according to the invention contains plural of doses of a medi canent on
powder formthat contains beside one conmpound of fornmula | additionally
both, one of the betam ntelics 2 nmentioned hereinhelorc and one ol the

steroids 3 njentioned hereinbet6 cordin ne ect, there is
provi ded an ”ﬁﬁ&*5??3ﬁOE@VFE@J@c%@%gﬁﬁangoﬁﬁgbgﬁ%gﬁﬁgéﬁ%“ﬁ%g?gwh each

bli ster contgidas)-ahPRAHTREeYLdGRILuEHMRASINEIMBndmiOWES- (2 @Krmisherei n the
pharmaceutical conposition conprises one or nore, preferably one, 47 -
compound of MgrdrdrnoHoNy ehel-Sdepe et trsoihharant e PGB $détor di ng

to the i n,yen{hic%@mhhﬁci:&%(%iw%@oﬁﬂﬂ@togﬁé’%v&t@ﬁ?‘d_)%iéz\(zﬁ?E:ﬁg&}mﬂ@é Lk GligegizAe of up

to 250ttin, preferably between 10 and 15011nm nost preferably between 15

and 80p. m | indfaymsometimesyseennapprbpriabennonadd2 bnerxiudsc fsfente

fr aCj[ 1 ons - w tt()h[h(? zndrﬁ‘f\'{netrc% edo%%';:;[ (I}rcnlzigtu%s%l?cr{g)(}cf. lJr’l 1:#(9 Bl'lo?:[.lfi%]’l(":ngéﬂlpa%n%%%%ltiglme nts
ment i oned above. ese finer excipients are alsbo selected fromthe group of
possi bl e exciqbeiieso klicsheddibgrei abgfoneés 2 Fanad prgsent i tbe dem dfohgdr epare t he

i nhal abl e powders according to.the inveptj on, nicagFised activ

subst anceand GGG MHODRREFGESS EEHRE A8 FABINO Wﬁﬁﬁuﬁ9gFﬁgg”%article

size of Qs5 4@ rAknhi®} nAPLERHES &F abhy nbMmom lnd@: il Jhdrt q(,%; wdded to the
exci pient m xture. Processes for producing the inhal abl e powders _according

to the i nventiton2igragh erieiig! s niter GRS OaAd 4 TRty Py ot he

I ngr ed! ents Ehgg%ﬁﬂl%l(’)m%}’seit K qmu}fﬂ{}{;’ ,t_c?c?:ﬁ)]cp&)!ugé iRlehanibplfe@in tiey met hods  of
preparing the pharmaceutical conpositions in powder formreference may be

made to the didighoser s tbf CWD1@2/. 30390, WD 03/ 017970, or WD 03/017979 for
exanpl e. The disclosure of WO 02/30390, WD 03/017970, and WE 03/017979 is
her by i ncorporated by reference into the instant patent application inits
entirety.;s 20080y, exairphlejont eicp hanrdoauthcal cntionposhité post acdseditngon may
be

a medicament in powder form that contains beside one compound of formula 1 a

sterold 3 as another active ingredient,

In such medicament combinations the steroid 3 s preferably selected from among

20 prednisolone, prednisone , butixocorgpropionate, RPR- 106541, flunisolide ,
beclomethasone , triamcinolone | budesonide | {luticasone , momerasone | ciclesonide |
rofleponide , ST+ 120, dexamethasone , (S)-fluoromethyl 60,90-difluoro-170-| (2~
furanylearhonylosy] - 11 [beta)-hydroxy- 1600 methyl 3 -oxo endrosta- 1 A-diene- 173
cashothionate |, (8)-(2-oxo-wetrahydro-furan-384D60,9a-diflucro-d 1 B-hydroxy- 1601

25 medhyl3 coxo- 170epropionyloxy-androsta 14 diene- 178-carhothionate, and
ctiprednol- dichloroacetie (BN 1007, optoradly in die form of the racenaies,
enantiomers or diastereomers thereol and optionally in the form of the sales and
devivatives thereof, the solvates and/or hyvdrates thereof,

30 In pardeularly preferred medicament combinations the steroid 3 is selected from the

oroup comprising thunisolide | beclomethasone | miamcinolone | budesonide



obt ai ned by the nethod described below First the excipient and the active
substance are placed in a suitable m xing container. The a.ctivesubstance
used 1111114911 uulllge Particle size of11L5 to 10 P91, 111111110.111)1r 1
to 6 Jim nost preferably 2 to 5 pm The excipient and the active substance
arc preferably added using a sieve or a4granulating sieve with a nmesh size
of 0.1 to 2 nm preferably 0.3 to 1 mmj “host preferably 0.3 to 0.6 mm
Preferably, the excipient is put in first and then the active substance is
added to the m xing container, During this mxin rocess 30the two
conponent s aﬁ@mﬁfﬁﬁeWé@FVﬁH@d@@EVWﬂBaF@%@§9ﬂ¢ibﬁ'2gaﬁ®$@@$ﬁ¥m9a®%eferred to
sieve in the,tw C RO, in alternate layvers. 1 aiin t he

exci pi ent mﬁ%%”?%g3501rvé&ﬁﬂ§0:9%n§2¥gﬁ%%“%%§w %Wg'éﬁggéloﬁfﬂg&ihe t wo
conmponent s akemhitd lokoBRlDE. 3ddgte-1PpRESHAR Mic ,@V@%§Meu%g&hﬂgu1h§-3?)11| y done
once the two conponents have been sieved in |ayer by layer, 51f after being
chemnical | y prigpaceditdie-] e thiyhexsubstmanog-Jused 1 a-prdeoptosessodest i bed
above is not already obtainable in a crystalline formwith the particle

si zes neniidﬁ@&“é%?ﬁﬂ@ﬂ@opﬁf@aﬁhﬁ@ﬂﬁﬂﬁuf@ﬂ%ﬁmﬁﬁﬁb<PH@mﬁéﬁﬂﬁéﬁéﬂb?&es whi ch
conform to tfie, ahave: TENLLANE, RALATEL SLS (80 6aLLAHLM SrONSHNG)y. 10Many
modi fications and variations of the Invention fa #lng'mnt In the terns of

t he fol |l ow ngictai dsvaivtd thheoappapkrts trel/thiogetskhétted in the art and the

f oregoi ng description should be regarded as a description of the preferred
enbodi nents of the invention only. 15Many nodifications and variations of
the inventi on faldilangprtdil dikemt @rcombehidhend abbri Bglehal hEnwd | be
apparent to those skilled in the art and the foregojng. description should
be regar d&d HEURCHBEEFEPHIGANES > PHENPeT BPPEES UKD OEICHEs (Df the invention
only. 201t wyll be rechat ed thatthe i ion_dewice of .the present

i nvention nggh%gpﬁéqgﬁ%ﬁﬁggﬁﬁgngpﬁ%%igﬁ?ﬂagﬁéﬁp#gp a%%ﬁ%ﬁggﬁéégt and/or a
fixed or flextdlies wabhnseparah ngnai ghambahicedt aldpg:dupusadoBhdesiers from
a chanber that receives the used blisters. Such npdi#ications‘are known
from t he Appldrgartly & dwioanr fercinieopeaiopat ehtisgspPEe tgehgnhos.
07111998. 6 at‘)]ﬁlog%g']nl%%@n()n of the s and desivatives thereof, the solvates and/or hydrates

15 thereof.

Any reference to steroids 3 includes a reference to any salts or derivatives, hydrates or

solvates thercof which may exast, Fxamples of possible salts and derivatives of the

sterolds 3 may ber alkali metal salts, such as for example sodium or potassium salts,
20 sulphobenzoates, phosphates, Isonicotinates, acctates, propionates, dihydrogen

phosphates, palmitates, pivalates or furcates,

Optionally, the inhalaton device according to the invention contains plural of doses of

a medicament on powder form that contains beside one compound of formula 1

addigionally hoth, one of the hetamimerics 2 mentoned heveinbeltore and one of the

sterolds 3 mendoned hereinhetore,

According 1o one aspect, there is provided an inhalation device according to the
mventon, wherein each blister contains a pharmaceutical composigon in powder form

30 wherein the pharmaceutical composition comprises one or more, preferably one,



Clains 1. An inhaler conprising a housing to receive a strip having a
plurality of blisters, each blister having a breachable |Iid and contai ning
a dose of nedi canent 5for inhalation by a user, an indexing wheel nounted
in the housing rotatable to drive a strip to sequentlally nove blisters
into alignment with a blister piercing nenber, a control elenent pivotally
nmounted to the housing and a drive nech§h1sn1conf|gured to couple the
control elenment to the indexing wheel during part of the rotation of the
control clenment by a user so that the indexing 10wheel rotates together
wi t h the contagouell efrfemtenia 12, An i nhal er according to claim1, wherein the
control elenent rotates relative to the housing about an axis and the drive
mechani sm conpri ses a coupling nenber in the housing for rotation about the
same axis. WithiNthi ;oat ef hd etk pgwhias eldldhgo Mhieh&iidn the:epnrhisol el enent
and coupling menber are connected so that they rotate together. 4. An

i nhal er accobafiF ﬁgfmmaﬁmyvcgﬁe@@@r ngize Phime kHemepaterdiply bcnﬂémlﬁqnd\heel 20i s

r ot at abl mounted to t he al er accordin
e e B ko P B R A TP A S i dm s o R AR g iedd o aax | al
R S50t 0 SR O LETENL . D6 DAexL N9, Whsel Delng:gpgot ed on

said shaft for rotation about sa axi s n |nha er ‘accordin. g to claim4
or 5, mhere|mamh3m¢dupL4ﬁusmnmbqumonpmtshss@w@&ﬂﬁmﬂnﬂggmmeeh1d$mMe dog and
the drive neghanisgl gg ﬁf g ”ﬁYEL a§,phﬁucgntrgl el enent and
coupl i ng menBl e ot S8 fh ”FWH&%f g WEdredbs PE HAG RIS a positi on
in which it coopekatas imidbod,hgclopdexionge Wheehce3Q :30bhatnlheaidrdexi ng wheel

rotates together with the control clement and the h coupling menmber. - 50
- 70 preferably with an average particle size of 0.5 to 10pm, more preferably from 1 to 6m,

is added to the excipient mixtare, Processes for producing the inhalable powders
according to the invention by grinding and micronising and finally mixing the

ingredients together are known from the prior art,

15 For the methods of preparing the pharmaceutcal compositions in powder form
reference may be made to the disclosure of WO 62/30390, WO 03/017970, or WO
03/017979 for example. The disclosure of WO 02/30390, WO 03/017970, and WO
03/017979 is herby incorporated by reference into the instant patent application in its
entirety.

20
As an example, the pharmaceutical compositions according to the invention may be

obtained by the method described below.

[rirst, the excipient and the active substance arve placed in a suitable mixing container.

HIRY
el

The active substance used has an average paracle size of 0.5 o 10l preferably 10 0
L, most preferably 2 to 5 gim. The excipient and the active substance are preferably
added using a sieve or a granulating sieve with a mesh size of 0.1 w 2 mm, preferably
0.3 to 1 mm, most preferably 0.3 to 0.6 mm. Preferably, the excipient is put in first and
then the active substance 1s added to the mixing congainer. During this mixing process
30 the two components are preferably added in batches, 1tis pardeularly preferred 1o sieve

in the two components in alternate layers. 'Uhe mising of the exciplent with the active



7. An inhaler according to claim®6, wherein the coupling nmenber is formnmed
froma resilient material and said neans for noving the indexi ng wheel
drive dog into a position in which it cooperates with the indexing wheel
noves sai d i ndexi ng wheel drive dog against a bias provided by said
resilience. 5 8. An inhaler according to claim?7, wherein the coupling
menber conprises a flange that extends-#&dially fromone end of the shaft
across one end of the indexing wheel. 109. An inhal er according to claim 8,
wherein the flange lies in a plane extending substantially at right-angles
to the axis obstve nsfyatie placd Ghilde knhabeporesc oardiii§eibgadical fre@radly, cl ai m 9,
wherein the flange includes a flexible flan orti n that , r SI| ently
bends or 1 eXBE PTG ORE BHLC BN o TGHE B Jrert et PP ahout an
axi s extendipgrsubstantially at right angles to the axis of the shaft.
11. An inhaler according to claim10, wherein the flange has an arcuate
cutout region configured such that the flexible flange portion is joined
only to the gQrganmi rnl APkt iy aﬂl find tﬁ%vé L@ﬁ&ﬁc&k@ﬁ% F}J%gcss described An
i nhal er according to cl alnlf wherein the flexible flange portion is
hi nged to thémweﬁmpnungcm@nmn@onﬂcmheﬂmLaNQEWQttea@hwbndtsmm@ﬂwmdn i nhal er
(09 upstandg Eroma s P aaar oo ehaFitoarist S Et oaya et varoth di rect on
t owar ds t he iadextdgainheels.(so-dded Arrdoiial.er accordlng o claim13, wherein
t he means to nove the indexing wheel drive dog into a position in which it
cooperates with the indexing wheel so that the indexing wheel rotates
t oget her i tiiad\N@o&ABEGR! ARV MBRRhs o RS, RNICOURILNG: MeRberndef | ecti ng
dog protrudln fromthe flexible flange portion. 15. An inhaler according
to clai m 14, ohpeparhinsme! hearg o nboe tHed 5 hagerrhgcdpiéstndri ve dog into
a position '(WLRMQJU%E 244l EQORELALER Ml BphiBeof MOBXE. WABELInALRQCOmP | ses an
arcuate guide t ousl ng, hé arcuat gui de track having a first
gui de surfa@evgmohUUhat, mhen t he coupllng menber is rotated in response to
rotation of the control elenent in a first direction, the coupling nenber
defl ecting dog cooperates with the first guide surface to deflect the

75 Many modifications and variations of the invention falling within the terms of

the following claims will be apparent to those skilled in the art and the foregoing
description should be regarded as a deseription of the preferred embodiments of

the invention only,

20 lvwill be appreciated that the inhalation device of the present inventon may be
used in conjuncuon with a spiral wound element and/or a fixed or flexible wall
sepatating a2 chamber containing unused blisters from a chamber that receives
the used blisters, Such modifications are known from the Applicant’s own carlier

Huropean patent applications nos. 07111998.0 and 07111996.0.



10fl exi bl e fl ange portion towards the indexing wheel so that the indexing
wheel drive dog cooperates with the indexing wheel to rotate the indexing
wheel together with the coupling nenber. 16. An inhaler according to claim
15, wherein the arcuate guide track is 15configured such that the coupling
menber defl ecting dog drops off the fi[§§“guide surface prior to rotation
of the control element to its maxi numextent, the resilience of the
flexible flange portion causing it to return to its original undeflected
state so thaé t.he i ndexi ng wheel drive dog no | onger cooperates with the

i ndexi ng whe&f*™Fhe i ndexi ng wheel now remaining stationary during
20continued rotation of the control elenent and coupling nenber to its
maxi nrum extent. 17. An inhal er accordlng to claim13 or claim 16, wherein
the arcuate bui de’t ideke: somprivisss hwusiss omeccgiicde tdbrdee » SUCHiYIvAL , when
the flange p@ll;&éxgrugﬁ)h%t h%;d@g, Nas. ﬁJf?M&%@ftﬁmmm qlc,r()%tn? %%%?Ufface
and the coupling menb Is rota d’ln response t Jtation o e control
el enent ih afcnerwimifsemdwr:ec*tcnmm mtl«hengt hfacmgempmmd:d xmnt 1d$t>hsng; rngtatizgo

cooper at es mntq:§gugts con 1m%yy S p{ ace so.th he flﬁ? i bl e flange
portion is defl PncTHed "“0‘ R R o ghﬂ”l ?“?Pé”*%h@“‘ﬂﬂ%X|ng
wheel . 30 18cmAar, iznhalrer L]&&CM}dl’ﬂl@] yaﬂf(buﬂﬂc,d thvhenehdngd el coupd | ng nenber
defl ecting 52 - arcuate U|de Lig and, a secoEd cooperatlng surface
t o engage th’é‘C EQ&HU“Q fefec %ﬁ%ﬁ& £ °ph Oéﬂﬂﬁﬁﬁé”d § deleripgerocel T 19, An

i nhal er accodehifiGd: 0o ChRl Mk JMRL &1 JIh&nfdnk 81 2a8R0 690G QM dE dSur faces
of the arcuate guide track extend parallel to each other but spaced from
each ot héf Wh@%uéjcﬂcapogmtlp(écfzrlbﬂm control element,

2. An inhaler according to claim 1, wherein the control element rotates
relative to the housing about an axis and the drive mechanism comprises a

coupling member in the housing for rotation about the same axis.

75
3. An inhaler according to claim 2, wherein the control element and coupling
member are connected so that they rotate together.
4. Aninhaler according to any preceding claim, wherein the indexing wheel

20 is rotatably mounted to the coupling member.

5. Aninhaler according to claim 4, wherein the coupling member includes a
shaft having an axis coaxial with the axis of the control element, the indexing

wheel being mounted on said shaft for rotation about sald axis.

(. Aninhaler according to claim 4 or 5, wherein the coupling member

comprises a indexing wheel drive dog and the drive mechanism includes means

10 move, as the control clement and coupling member are rotated, the indexing

wheel drive dog into a position in which it cooperates with the indexing wheel so
30 that the indexing wheel rotates together with the control clement and the

coupling member.



20. An inhaler according to claim19, wherein the first and second gui de
surfaces have angl ed end regions such that the coupling nenber deflecting
dog 10rides up the angl ed end regions onto respective guide surfaces. 21An
i nhal er according to any of clains 6 to 20, wherein the indexing wheel
conprises a plurality of vanes and the |ndeX|ng wheel drive dog contacts
one of the vanes when the indexing wheetdrive dog is noved into a position
in which it 15cooperates with the indexing wheel so that the indexing wheel
rotates together with the coupling nmenber and the control el enent.
An inhal er atcordimgﬂmbzanyndhg&éahhs66wh0c20bL&onpmn5mn@>a s delonnly el enent
to prevent tatl on.of the .in t her than r 0 ation
2001 ¢ he | ndli i SWHEE MAET R Hog P ER e N aed nania e SR hal er
accor di ng t oined apBlidas iiaIBiiNcddprrdrackimeh ehasant woodpidsesaid cantil evered
arm nmounted in the housing and having its free end bi ased against the

i ndexi ng mhe@f‘“§%P@L?ﬁ%@‘@ﬁé“ﬁ@“ﬂﬁ@”&hﬂ%W(%9éW“é@ﬂ+8 opérating with the

i ndexi ng wheel So as HY prevent rotation of the iiwheel. 24. An inhaler
according to claim 23, wherein the free end of the cantilevered armis
confi gured s@ch Uhanlmheﬁ6¢m@nPwde%Hﬂd whewsin deicpepldoymi s bpoveddtenar ds t he
i ndexi ng mhee her n e. co S he

i ndexi ng 30 Q%Fﬁﬁﬁﬁb““ﬂbg glﬂ?ﬁﬁgéer?ﬁgﬁfﬁgg&gnéghﬁngﬁgmégﬁfﬁﬁe%er arm and
deflect it outleohghbeki ng engagenent with the indexing wheel prior to
cooperating with the indexing wheel to rotate the indexing wheel 53 - 25.
An inhal er according to claim 24, wherein the indexing wheel drive dog

di sengages the freeient: afcdi e cabhih 8y eheIMhMRALE Des inndgxing wheel drive
dog noves away fromthe indexing wheel so that the free end of the

cantil ever atBlinbvesiardiely tioiErdsZiehy ihdeki HghweEr to | ock the indexing
wheel in position. 26. An inhaler according to any of clainms 23 to 25,
wherein the |ndeX|ng wheel conprises a plurality of vanes and the free end
of the cantileveriammbonprirdies ta chint, otdwmst, othehdh ey Bontilgdréd 2t o
receive a tltﬁa\gblcq‘hng ()1m%Ql1]ith%51[<9x{thq§cnqggn ?lcxc hglqﬁ@pE éh%v,g:.rnm%rrm I's biased
agai nst the '

15 portion of thc flange about an axis extending substantially at vight angles o the

axis of the shaft,

11. An inhaler according to claim 10, wherein the flange has an arcuate cut-
out region contigured such that the flexible flange portion is joined only to the

20 remaining pordon of the flange at each end.

12. An inhaler according to claim 11, wherein the tlexible flange porton is

hinged to the remaining portion of the flange at cach end.

26 13, Aninbales according o any of claims 10 to 12, wherein the indexing
3 N . B oy o "o RPN A, o1 . N . - iy i T ey
wheel drive dog upsunds from a surface of the fexible tlange porcon in a

direction towards the indexing wheel,

14. An inhaler according to claim 13, wherein the means to move the
30 indexing wheel drive dog into a position in which it cooperates with the indexing

wheel so that the indexing wheel rotates rogether with the control element



I ndexi ng wheel in position. 27. An inhaler according to claim 26,
wherei n each vane conprises an enl arged head portion and the slot in the
free end of the cantilever armis isconfigured to receive said enl arged
head portion. 28. An inhaler according to any of clains 23 to 26,
conprising a chassis to locate a blister strip as it noves thereth rough
the cantilever arm extending from said ¢hassis. 20 99. An inhal er according
to any preceding claim conprising a coiled strip of blisters received

wi thin the housing and passing round the indexi ng wheel.
comprises a coupling member deflecting dog protruding from the flexible flange

portion.

15, An inhaler according to claim 14, wherein the means to move the

5 indexing wheel drive dog into a position in which it cooperates with the indexing
wheel also comprises an arcuate guide track in the housing, the arcuate guide
track having a first guide surface such that, when the coupling member is rotated
in response to rotation of the contrel element in 2 first direction, the coupling
membet deflecting dog cooperates with the first guide surface to deflect the

10 flexible flange portion towards the indexing wheel so that the indexing wheel
drive dog cooperates with the indexing wheel to rotate the indexing wheel

together with the coupling member,

16, Aninhaler according to claim 15, wherein the arcuate guide track is

15 configured such that the coupling member deflecting dog drops off the first
guide surface prior to rotation of the control element to its maximum extent, the
resilience of the tlexible flange pordon causing it to return to its original
undeflected state so that the indexing wheel drive dog ne longer cooperates with
the indexing wheel, the indexing wheel now remaining stationary during

20 continued rotation of the control element and coupling member to its maximum

extrent.

17, Aninhaler according to claim 15 or claim 16, wherein the arcuate guide
track comprises a second guide surface such that, when the tlange pordon

75 deflecting dog has dropped off the first guide surface and the coupling member
the tlange portion deflecting dog cooperates with sald second guide surface so
that the flexible tlange portion is detlected in the opposite direction, away fron
the indexing wheel.

30
18. An inhaler according to claim 17, wherein the coupling member deflecting

dog comprises a first cooperating surface to engage the first guide surface of the



10

15

20

arcuate guide track, and, a second cooperating surtace to engage the second

guide surface of the arcuate guide track,

19, Aninhaler according to claim 18, wherein the first and sccond guide
surfaces of the arcuate guide track extend parallel to each other but spaced from

cach other in an axial direction.

20, Aninhaler according to claim 19, wherein the first and second guide
surfaces have angled end regions such that the coupling member deflecting dog

rides up the angled end regions onto respective guide surfaces.

21, Aninhaler according to any of claims 6 to 20, wherein the indexing wheel
comprises a plurality of vanes and the indexing wheel drive dog contacts one of
the vanes when the indexing wheel drive dog is moved into a position in which it
cooperates with the indexing wheel so that the indexing wheel rotates together

with the coupling member and the control clement.

22, An inhaler according to any of claims 6 to 20, comprising a locking
clement to prevent rotation of the indexing wheel other than during cooperation

of the indexing wheel drive dog with the indexing wheel,

23. An inhaler according to claim 22, wherein the locking element comprises
a cantifevered arm mounted in the housing and having its free end biased against
the indexing wheel, said free end of the cantilever arm cooperating with the

indexing wheel so as to prevent roration of the indexing wheel.

24, An inhaler according to claim 23, whetein the free end of the cantilevered
arm is configured such that when the indexing wheel drive dog is moved towards
the indexing wheel, further rotation of the coupling clement causes the indexing
wheel drive dog to engage the free end of the cantilever arm and deflect it out of
locking engagement with the indexing wheel prior to cooperating with the

indexing wheel to rotate the indexing wheel,



10

15

20

25, Aninhaler according to claim 24, wherein the indexing wheel drive dog
disengages the free end of the cantilever arm when the indexing wheel drive dog
moves away from the indexing wheel so that the free end of the cantilever arm

moves back towards the indexing wheel to lock the indexing wheel in position.

26.  An inhaler according to any of claims 23 to 25, wherein the indexing
wheel comprises a plurality of vanes and the free end of the cantilever arm
comprises a slot, the slot being configured to receive a tip of a vane when the
free end of the cantilever arm is biased against the indexing wheel to lock the

indexing wheel in position.

27.  Aninhaler according to claim 26, wherein each vane comprises an
eniarged head portion and the slot in the free end of the cantilever arm 1s

configured to receive sald enlarged head portien.

28. An inhaler according to any of claims 23 to 26, comprising a chassis to
locate a blister strip as it moves thercthrough, the cantilever arm extending from

said chassis,

29, Aninhaler according to any preceding claim, comprising a coiled strip of

hlisters received within the housing and passing arcund the indexing wheel,
L) ] Pl [y



