| nhal er Description The present invention relates to an inhalation device
for oral or nasal delivery of 5 nedicanent in powlered form Mdte
specifically, the invention relates to an inhaler having a housing to
receive a blister strip having a plurality of blister pockets spaced al ong
the length of the strip, each blister pqcket having a puncturable |id and
contai ning a dose of nedicanent for inhalation by a user. The invention
also relates to an inhaler containing a blister strip each having a 10
puncturable |id agd contai ning a dose of nedicanent for inhalation by a
user of the devi Yaccording to the invention. Oral or nasal delivery of a
medi canent using an inhalation device is a particularly attractive nethod
of drug adm nistration as these devices are relatively easy for a 15
patient to use’dF8BY®.tly and in public. As well as delivering nedi cament
to treat |ocalThdipsRan@sveation hatai ﬂb\mynﬁMo@HbﬁdSe foe sl bAhBLEHc¥PPOENE, they
have nore recently al so be ed tg deliv rugs to the bl oodstreamvia
Che 1 ungs, & ner i 2yar AP RGP e dUoF SP A e A SEEFORES 20 11 1 S
common for dryn}p&\ﬂﬁﬂﬁméﬂhmﬁ@tb@a&w‘éa Hlietepdtep hadkpgplralify o0tdikstet dual doses,

usual ly in the form of ca isters ontain a single
dose of the pdRESH RATER Cﬁ’ﬁs#‘%% élé’c?@fﬁ'sé’il%le?w’a}ﬂ’dtcégﬂéﬁcgggﬁﬂg] nmeasured. A
blister is gerpaﬁabﬂayledﬂladdfceﬂitﬂmmgfarm af tleditdnhent f‘dmahhallm rh.ataezsar a plastics

materi al and |,Incl udes a [ 1S Rer manent |y

heat - seal ed ar ound’eﬁgorfﬁe p%ﬁtﬁl” (%Irlilnhé% E?\n%a]%lflggtbhésrterds eaChr’r't'ﬁnu?acture and
after the diOS@UhaSrabbéild anf comdingeth doag of ﬁ‘lhﬁcdﬁdldnsfcermhalhtﬁaﬂlbly alpkdrsifer i1 s
preferred over, ¢ e??clélagcsor(%n &engv%%__el |s protected fromthe ingress of water
and penetratlon 0 3sesTshich™as oxygen in addition to being shielded from
light and WV radi atlon all of which can have a detrinental effect on the

del i very char %9;51% %al ‘&% Jy tfhaernecﬁca%legf ?sn?ﬁa Sﬁaﬁﬁloged%wceﬁs%?of Sed to

them Therefore, fers exce envi ronnent a ?’on to
each i ndivi duattradti‘tﬁgmetbs@ of dijughdingtistonon evibeeglerioet are edatively easytfbn st er pack

conpri si ”9 %‘M%g'io o di?éc!re% f&é%ﬁ%&?h?%‘%ﬂ%@ 39}&@%}2% glaélcﬁﬁe%k - BLened and

i ndi vi dual ged dose o ug to be are known. Actuation
of the devi cel@calfb@sseaon%ﬁ@rﬁawagwd othigr reapitetesy prapamy cheg bptd mesr . such as by

pUI’ICt uring it r@en@yeﬁéd lglzgntu@&l Jo'cﬂh‘ggrfdrugﬁ @ tafio e vih e igfi’% ﬁl@;eb;’ nhal es,
air is drawn through the blister entraining the dose therei
avolchng the need for hypodermic injections.

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

25  the periphery of the blister during manufacture and after the dose has been
introduced into the blister. A foil blister is preferred over capsules as each dose
is protected from the ingress of water and penetration of gases such as oxygen in
addition to being shielded from light and UV radiation all of which can have a
detrimental effect on the delivety characteristics of the inhzaler if a dose becomes

30 exposed to them. Therefore, a blister offers excellent envitonmental protection

to each individual drug dose.



that is then carried out of the blister through the device and via the
patient's airway down into the lungs. Pressurized air or gas or other
propel lants may al so be used to carry the dose out of the blister.

Al ternatively, the nechanismthat punctures or opens the blister nmay push
or eject the dose out of the blister into a 10 receptacle from which the
dose may subsequently be inhaled. It ré‘advantageous for the inhaler to be
capabl e of holding a nunber of doses to enable it to be used repeatedly
over a period of tine wthout the requirenent to open _and/or insert a
blister into ohdtpsdegisechatressivre st ?acﬁf@&l’nﬁ“ﬁ%?é‘fnél}’%r, &/rjr’zlﬁS?rSlS

conventional Jevbeesich BSltiER pheRREdd0hd S DRy padthial @ise 8 the @nlgavi ng a
nunber of blister pockets, spaced al ong

thé |.ength of the st rcgﬁ:, %ach
blister pockef bESAEHEH g karrt Mgreioial tha SEHCOP e it SIRETY™ “Sifétf devi ces
al so i ncl ude GhupmeeXbiRe: FREk & thSFiatREing it ofipbdinkg e 54 64fogbatatheb0 MOVE an
enptied blister pocket away fromt

he qpeni mechani s o that. a fresh one
i s noved iht dhaPrRiRbeienaing ¢HYP Itllémb%etﬁf: hggﬁeeélﬁréﬂli%grﬁmégoieﬁg Pt is in
posi tion readyatiotee opRded: §0he bidial thidughn tlefdeivics 20bvit entmtieddh i nhal er of
the type descri bed above is kno fromthe licant's Cc0- pendi ng
i nt ernati onalmé‘ﬁ%ﬂ?‘(‘f’éf%ﬁher'llﬁ?gs%fﬁﬁ%}ow ‘Efo@g%oﬁ‘%ﬂ %rap%lfr%},\l%ﬁﬂa 5 Oct ober
2004 and cl aiydwigd B da@dyithy/ddsk @t &BO3BYBES Alkeitively, fhitrhecetioberat 2003. Thi s
i nternational application has.been published as,W200 37353 Al . Accordi ng
to one enbodiH’r’é’ﬁF“ﬁe%é’PF‘Bet eglrﬁsﬂeré?’ﬁipr‘f‘g%lml ﬂﬁf\fﬁ’?%%f b%%gtg%g%?é 11';"?flrcl’
i |lustrated idcdpiglerfesm richnte Hdseadaytishiscaondmpampielad drawi ngs, an inhaler 1
30 has a housing 2 containing a strip 3 having a plurality of individually

spaced noi sture proof blisters 4 each containing a pre-neasured dose of
powder ed nedi kéaeRindg@oud fohahaihhder to bk lgeblepiwotdrigr tirebdnolidessgt®2. Each

blister 4 of the .strip 3, conprises a _poc : L N9 A Waldnmaand a flat
punct ur abl e |?“aﬁé ltptgrbﬁélrsleedn]ief)ém%eya?veé%3%&#‘?‘;‘1t%gﬁ%%dc%%ét Cg@% o hermetically
seal the doseoticheréim.insthe Wiswr pigitesicpice taahalteit wamed dbewfase 0faogm f oi |

| am nate, such, as tgngirgeeicgg}%d@@edmgng%,Isén&%ﬁ%@fs%egLm ALLAguabhemal | 5a of

| .
t he pocket's SCO%S:/H 5 hem spheri ca eypofte take the form of

one hal f of abloapyutietstspatedabmanhd lahdtly ohghs sarin. gl Histeegathenl portion with

hem spheri cal J:oéuta%xhﬁ grgmgﬂfﬂﬁaal dhe ot crpsHb & . dldh Q@Ji&@gh@kﬁﬂ.ﬁieiaﬁs nej or a_Xi S
so as to provide t resulting half-capsule or "hem capsul e" shaped blister
pocket 5 wi t hingedfitgamechopiam for gylmg)tmﬁir@mﬂﬁéo pore turaplied Misgapedeat eri al 6

I's applied affer 0086085, BREDHAEPQSHLEAER dnbe ROFEhiRligAndA portion of
a blister strip 3 show r?g a cross-section through one blister pocket 5 and

a plan vi élv stshitsPrenes Bicrkingm sobrEt & RROHAY fATSOmsrPertbitgat e rat her
than rounded ghap&d S ighewnraqisn Figures 4a and 4b.

An inhaler of the type described above is known from the Applicant’s own co-
pending international application no. PCT/GB2004/004416 filed on 18

25 QOctober 2004 and claiming ptiority from GB0324358.1 filed 17% October 2003.
This international application has been published as WO2005/037353 Al.

According to one embodiment described and claimed in WO 2005/037353 Al,

and illustrated in Figures 1a and 1b of the accompanying drawings, an inhaler 1
30 has a housing 2 containing a strip 3 having a plurality of individually spaced

moisture proof blisters 4 each containing a pre-measured dose of powdered

medicament for inhalation coiled up within the housing 2. Bach blister 4 of the



The inhal er known from WO 2005/ 037353 Al conprises an indexing or blister
15 strip drive nechanism 7 having an actuating |l ever 8 that noves the strip
3 over a blister locating chassis 9 to successively align each blister
pocket 5 with a blister piercing elenent 10, when the actuator 8 is pivoted
in a direction indicated by arrow "A" in Figure Ib. The blister pocket 5c
(see Figure 2) that has been aligned vith the blister pi ercing el enent 10
is pierced on the return stroke of the 20 actuator 8 (in the direction

i ndi cated by arrow "B" in Figur b) b rcin ts 10 on the
actuator 8 so'th fomﬁﬁ’ls&ﬁaé’oﬁlg“é??‘?ﬂﬂ%fgé‘l%wrb até’umufak%{%c%e 12, an airflow
i's generated Ivurﬂhhheaﬂfz h&tb&dl@itterth@px&keis tBHeﬁn&ma]ﬂ;aseml b dogobecioont ai ned

therein and ¢ rry ut ofb the hli st SEB %f mae the Jout hpl ece 12 and
into the user é‘ilfh%\é‘freffﬁa ProgiEtense SpBret 45t ci’t & " dexi ng
mechani sm 7 iﬁzdrpeﬁﬂtsr:ﬁdcxﬁﬂ @hﬂmnghi&legmﬂcsaa:rﬁdmrmkas abdwe bpdusmtsplmmhl accuracy

as the blister stri e inh al _every
blister potkéef 55t R‘F’ﬁ@h%ri VP%%efd%m 3{ ?ngeneatI & tcﬁpstuet%?ﬁ TEte gaﬁygﬁ“e?m ng

el ement 10, ombulafdeptralifhetiot Rk heriﬂapharmdbxhqg:drcedhdﬁtes‘mﬁsuhtgt al so be 30
capable of transmiting relativel LN I r. the strip 3
to overcone r]%ag‘feg]tag)ﬁlgétgmaﬂ%m” aélmn‘ﬁ:a er hf ugﬂ q’lagfecg Slpfgeeog Jh%(or exanpl e,
by moving or wpwilstdihagedeblisengeckpos sithkflat, iogé, Itgp sx)wﬂlleldt@tnulﬂgu@bhnd because
of the need tp.overc g I £3s8 as a result
of any resi dulé nﬁoma ‘i:a""rai P%B% fn& Oggiﬁa%?loal\mgh&as% al? tﬁecé not been inhal ed
but has escapp:duebm ofm blpeqwech;m slsivemg qageiﬁ@eetesﬂcfsl nehghieine hligenpocketbhe strip 3
or conponents [ halink ik B8, e0hedienls discl osed
in WD 2005/ 03"7‘% ?l it t%@&ﬁgﬁﬁ%@ 2 é%ﬁ g Tl e o %n i ndexi ng wheel
13 nount ed fouhammuaﬂcéshaab@uﬂm‘mﬂaﬁlg@fem%@d*b' A" and having four spokes 14
with enlarged head portions 15. This conventional drive wheel is nore

clearly illustrated in Figure 3. Each enl arged head portion 15 10 has a
flat |eadi ng Paciehd& kanwgndrdon O L0/ PP H§3 Ad cemprises PRavdsriogrePlidetrj p 3

passes ar %'”dsth @n{rmgeﬁaﬂgm\/\mﬁ nglaﬁ a@éaglu cﬁ’l@%‘f'SQH@elmcpJeb 8le8biPP6keLS 5 are

hel d bet ween adj acent spokes 14. rive wheel 13 rotates (in an
anti cl ockw sebligar é‘l?tﬂilféﬁﬁ}lagsl%%tﬂ/wc?%ﬂﬁhgﬂ%gé@‘ii Risest posist © P8BS in Figure

3A and 3B), the fhlddhed 16 RAKEH WAL Pivoled iRa dirk @BhiiRdcakdadiycat ed by
arrow marked "C" as the fl'at |eading 15 face 16 of the head portion 12

contacts and ﬁE@’ﬁe@”5&ng8‘?‘¥§§th@@HF\?QHC@E??(&%FIS%Q(% thah 828t er pocket 5

whi ch is posi jii,paediib el aei: giha&‘geﬂémesu@@k@splalé@d Jheci:ahar astkkentafl the
drive wheel § the blister

eing driven therefore cqontrols the end

position of t*l‘fé”%‘étxgt (lfbfliesdt‘féft“tndng‘éatﬁ‘?@%té‘ﬂ” ]ig éloﬁlgﬁéqg)cléyu‘ihﬁe‘?ifmd?g its actual
to its nom nallehBdexedn PRSI0 .8 sZththMﬂﬂalusbﬁlnBﬂBd’ @ehahadnddigtiedche wal | 5a
of the blister_pocket 5 is forne are tivel thlﬂ |l ed soft and
flexibl e matetd &P 2L{RH SEE P R T’te’i% ta%té’cf%tm“ ‘?’%/\% “and nyl on
| ayers, and i todbasedateRinf@dndry hady oﬂﬁae(ﬂnhtt\iﬂ gk @ shei heutkgise, 12bl i st er
pockets 5 can be defornmed or damaged as a result of the pressure applied

and into the user’s atrway.

25
Tt will be appreciated that the indexing mechanism 7 is required to provide good

and repeatable positional accuracy as the blister strip 3 is indexed through the
inhaler 1 so that every blister pocket 5 of the sttip 3 is aligned with the blister
piercing element 10, one after the other. The indexing mechanism 7 must also be
30  capable of transmitting relatively high driving forces to drive the strip 3 to
overcome resistance within the inhalet 1 which is caused, for example, by

moving or unwinding a long, possibly tightly coiled strip 3 and because of the



25 to themby the flat |leading face 16. It is also common for individual
blister pockets 5 on the sane strip 3 to exhibit sonme variation in size and
shape due to manufacturing tol erances which can al so cause a blister pocket
5 to pop out of engagenent with the indexing wheel 13 or alter the point of
contact of the spoke 14 against the blister pocket 5 resulting in a

reduction in the ability to achieve 30 tepeatable positional accuracy. - 5
- i ndexing nmechani smthat incl udes a drum with blister shaped concavities
or recesses rat Per than a_s ”E? However, the d]ﬁugl nust. . be made to
very precise t6f&r BREEE %1‘: %tc%f ?5’0‘“?5‘ PP AR AP PECEES ™ hnd ¢ he

blister pockepowdéuﬂééaeﬁfmn the ifieda 03Bt Ohbs hérebebmabiedbhichas el@painie@ni n bot h,
the actual points e recess W ,th the bli ste epocket cannot

be determ nedoli’/\n“fch élsﬁﬁ Pc?gfett ‘Ec{)“’%‘ﬁ%lc &5 BhEAAGE FoSHPBITSY & bocket to

bl i st er pockeidesidg hédagisarie few poi nts of contact for certain blisters,
the forces_can becone highly concentrated over a small surface area of a
bl i ster potket and can be sufficient to cause the blister pocket to defl ect
or deform PoBzithi:emhbdimemardac}psaﬂisCW@éﬁ@ﬁ/ﬁs?ﬁBm’loﬂieémdeiﬁlgasecdmim ng forces

i ncrease. It SO knwnfro e rdido vid dexi ng
mechani sm t haJ% |°ﬁlgfs fdes eziﬂn Wh "Lfahmo ﬂtecffott % uclmsab%gg i axusrrg%k%cg ‘gngage wth
a series of sprdokiet fMIsgske@rMssh@t@la@cﬂéndi ptgtle@imdrﬁg”fhﬂaeom@ng@ml of the
strip. Although t J v i d [

transnitted t‘%“'teﬁxg’egltlgg‘%?e ‘?%‘ﬂ]f’%f SE nﬁrrﬁéﬁer}’ 8l .{n(&:% [ dh%a%sgrrﬁ%gtl acture, as
it requires thee adpt b@&eg fdqol & gndr ﬂgltmlmgtf@ctié ”éhmldh@d soip Dpheswi se cut out
of the strip. %L{.) M@ gcheg% TR LR ;mﬁte@%cﬁ W ¥ hEIARLAA.L rom the

strip it coul ecorre duri ng i ndexi ngﬂ subsequent 1 nhal ation
whi ch coul d ceaimeﬂtapelkr@l%ﬂnﬁs tha Zaivel wheel 3 hasete(n epmpidaskwiseodigedipni nhal ed

together wt GLABLE: 183whiden FRARY NG S ARt ML GO rol s the end
position of &éhﬁ‘gﬁﬁzﬁgﬁ% grﬁto 1L’elpl erced, Iélqndem r?gﬁﬁ ttg’ way on a

f eat ure ot herinftrsn fervard it % disectipe fdicgiedtby apAvaRRIked GRS tb@)ﬂ@ﬁ%ﬁ@e on the

i ndex posisfi 0fce TbShbUSia ﬂ%ﬁ‘u&ﬂfﬂéﬂ:ﬁ&% A %E}&%garﬁgst Eﬂ%%r&eﬁ%uﬁfﬁle%ﬁ ances
between the hole and the blister pocket are accurately controll ed,

ot herwi se t heofBe Blistirporksf Soetents Priisatcddetrcasdpeent e kadk éhet hr ough t he

i nhal er. Fi nallYactibh of fhel dIROWHRN G CheBIHSHF Beihd@diveh B 8REOLIRLINRL es are
spaced at least a mininmumdistance fromthe blister pockets ot herw se the

ability of th@dgtositign of hsrssehlistsit? 8t Bickedrigr @ 2o5ucd of He2Br & 8 pocket
may be conpr oxdnsed.indexed position.

20
It will be appreciated that the wall 5a of the blister pocket 5 is forrr'led froma
relatively thin-walled soft and flexible material such as aluminium foil laminated
with PVC and nylon layers, and it has been found that, as driving forces increase,
blister pockets 5 can be deformed or damaged as a result of the pressure applied

25 to them by the flat leading face 16. It is also common for individual blister
pockets 5 on the same strip 3 to exhibit some variation in size and shape due to
manufacturing tolerances which can also cause a blister pocket 5 to pop out of
engagement with the indexing wheel 13 or alter the point of contact of the spoke
14 against the blister pocket 5 resulting in a reduction in the ability to achieve

30  repeatable positional accuracy.

It is also known from the prior art to provide an inhalation device with an



30 The present invention seeks to overcone or at |east substantially

all eviate the problens described above and provi de an i ndexi ng nmechani sm
that directly drives the blisters w thout placing undue | oading on the
blister pocket. - 6 - According to the present invention, there is

provi ded an inhaler conprising a housing to receive a strip having a
surface and a plurality of blister pockets depending fromsaid surface,
each blister pocket containing a dose of 5 nedicanent for inhalation by a

user and, a blister strip drive.npchanismjncluding .a blister strip drive
menber shaped G RORELRYSR até‘?ﬁl‘fr%s é?ﬁ”ﬁ‘bwﬁh Irgﬁsﬁ%r S&é‘?ﬁdncé’acﬁpef Re crease

bet ween a bl i stekespotikiethainebakad dhsdrfaedret, tige dinmnutuss &k ehadé rd@ry 10 In a
nost preferred enbodi nent, the blis Ptrbstri p.drive r’rg? rﬁti S c%ntfi gured to
direct a | ar gBF OSSR O SFSFH7 88°F 11t ¥ df e ??%ﬁsé?otﬁﬁiﬁér%ﬁ? ace of the
strip rel ati vVRudtieraoepbazene i tlaf inéontle taeneetie oty aicnstualpdihts 9f er pocket .
As the force is a Led to the.strip along a |line defined. t he crease

bet ween a 15 ¥ nltas‘:? g‘%thﬁé% esestmén%le:bhset&s%orcg STCAISY O Eigtejér?lrn F%théfwto the "root"
of the bli st eterpocketd me ducde fgere dlieer wokgpon bhdtergfockdiel ffipre eredost ends al ong

the |l ength of t.hgo§tr| r.at her. trlljgtré agai nst tg%egourve su%g&g an

0
. Lo i ntict ot ce s, the fofces ca e highly coycentrate .
i ndi vi dual bl PEFE SRRE TR S ST or “Are AT ve cones into

contact. 20 Toerblsinglf erfade htee ofrebliaei wrkqred emdis| spitiorak tdegsamear m and t he
bli ster stri pb%ﬁéﬁéﬁfk,@ﬁ%&fﬁéﬂd&e?&%ﬁgsit?(%la?&c@ﬁgy af, R Blem | N @

[ r
preferred enbo ister strip drive nber S%Sgp Ister strip
cont act edge #solroontiaces icheastrip al ong said |line defined by the crease
between a 25 blister pocket and said surface. The edge may have a radi us of
up to 0.2mm with the small est possible radius being preferred. 30 In one
enbodi ment, tHds Hid ktown fsemithe pirdneet trpndyede %’dﬁ‘%ﬂﬁ%é%ecgmiém@ﬁged head on

the end of the AGH L Al ADRKPALI QILINEAIIhALL URNLESLY Bl cont act

edge. - 7 - Advantageously, 'l ster strip drive nmenber’ and arm are
confi gured sohelpeer sttieexseridnerdongabe lesgthi i dhakttin-ellhoegatisenalict h the blister

strip is wjt hreﬁ.a!&erclp hjgﬁtd?irve 8drbdsRo BORLAGL e B me strip, the strip is more

complicated to manufacture, as it requires the sprocket holes or slots to be
punched or otherwise cut out of the strip. If the punched out material is not
fully removed from the strip it could become detached during indexing and
subsequent inhalation which could cause a choking hazard or other

20 complications if inhaled together with a dose. Furthermore, as the indexing
feature controls the end position of the next blister to be pierced, indexing in
this way on a feature other than the blister represents an additional tolerance on
the index position. This must be minimised by ensuring that the toletances
between the hole and the blister pocket are accurately controlled, otherwise the

25  strip may become misaligned as it is indexed through the inhaler. Finally, it is
important to ensute that the sprocket holes are spaced at least a minimum
distance from the blister pockets otherwise the ability of the strip to prevent

moisture ingress into the blister pocket may be compromised.

30 The present invention seeks to overcome or at least substantially alleviate the
problems described above and provide an indexing mechanism that directly

drives the blisters without placing undue loading on the blister pocket.



5 I n one enbodi nent, the head can be arcuate in shape such that the blister
strip contact edge contacts a curved line defned by the crease between a
hem spherical ly shaped blister pocket and the surface of the strip. It wll
be appreciated that if the head is arcuate in shape, then the arm may al so
have a sim | ar shape as well, alt hough_6t_hi s is not essential. 10 It wll

al so be appreciated that the blister pockets may take many different shapes
or forms. What is inportant is that the head profile is such that its
blister strip contact edge matches the shape of the crease or root between
the blister ppckets and the surface of the stri irrespective of whether
that crease ilgccf:’rud'tr"{?et ?hcj?gesﬁrgrlf‘TeﬁF?‘ii REFY ﬂmoc{re‘ig jrﬂz]ilfdﬁ’fff_o rﬂs}a?gc?onbi nation of
t hese. Pref erladubipg td feeeild 2 stiprhagihg b purtice wed apiediry dfddisteepobkag and trailing
blister strip,contact edges qn o i.te sides of. an axis extending in a
radi al directiBR %ﬁ%ﬁggasﬁl%acﬁ’r%Qgﬁ%t?ﬁé)cgﬁ%icg’%grn %gtar(%gf)eori ve member so

t hat the | eadnedjcdpiensfaeintgtariop b0 veonbdatbliedyeripdnrageshanla strip al ong
said line defjne .he cre ' sai d surface
when the dri vlga‘ﬁ‘%ﬁgé%) E%E?sr S%(lﬁ gﬁ%dg ?%H%Egapgﬁs%gﬁt%%%ns é%lg{l%gg%t he trailing
blister stripletiosd bctheedge: lpontcantdistehpodker ind saldondasaiodtiviendddef i ned by
the crease befween an adjacent blister pocket and said surface, when the
drive nenber 1S rotated in the opposite direction. This reverse drive 25
capability is useful, for exanple, if the device needs to be able to
recover frompartial,, J:ndexingnherent BeSeEs Bi@hhedith W Dokl gyer after
only inconplete operation, In i ch case t‘hep strip needs to be returned to
its start posditsconlargar sorpeongheef fofcetihe dispqtiop elong the yyriged sfdheiiiiber i s
substant i al |y, L6} ARG RMpolla ATl :c3Bilhi ARG AT vish: BbARE, the apex of the
triangle pointing in a rpadl ally inward direction along the | ength of the
arm The blister strip drive nenber can have a substantially flat or

concave end fACH.eXlendihbpedetNeqRp SRNE 2 BhE al@lea Bh hdceRPbAGkLHgeS. The
substantially flat or concave shaped end face nay extend in a gl ane |ying

subst ant i df | yPlister Ppefist 2nshigp e4rface of thsisiifel oo tsereatnPt the bYStHT REsY ed
enbodi ment, theudi staRCRrRhWRENT t8ddot fadiNgodnde tdnaid dMyg. adges of the
blister strip contact edges in a direction along the end face i g selected
so as to be s@BSt Hiieredpy heraregparias Otfﬁ%lfdjil‘é}il“lfgl?@t%é’["%eéf‘f“‘gﬁg“ ease of
adj acent bl i sf ghiorR@rSic MfernmbebbbBdsghtoSdohitapr.t 0 be indexed. In a further
enbodi nent, the pitch of the drive wheel is selected so as to be | arger
than the pitch of the blister strip. In this case, the pitch of the drive
wheel is the Thosldtel €A MeqlatiSmigiefetably 16l af Win and B blister strip

drive member is disposed on an end of said arm.

In a preferred embodiment, the blister strip drive member has a blister strip
contact edge to contact the strip along said line defined by the crease between a

25  blister pocket and said surface.

The edge may have a radivs of up to 0.2mm, with the smallest possible radius

being preferred.

30 In one embodiment, the blister strip drive member comprises an enlarged head

on the end of the arm that tapers from the arm to the blister strip contact edge.



15 The drive nechanism may be configured to sequentially nove a blister
into alignnment with a blister opening nenber. In a preferred enbodi nent,
the inhal er conprises a nouthpiece and a cap to cover the nouthpiece, the
drive mechani sm bei ng operable in response to 20 novenment of the cap by a
user. The inhaler may alternatively conprise an actuator and the drive
mechani sm may be operable in response to novenent of the actuator by a
user. 25 In a preferred enbodi ment, the drive mechanismis a rotary

mechani sm and go %nC|uﬁP§} dJi%f eel . %n m@ich case,. th d&jye wheel
i deal |y conpr {*SEEEESRPHr eiatlhf/ BB SOk TCTeH A SPORE ?08?%rﬁcgsoanaar m of the
blister drivethmaharngnt of the dtibd madhaoistevieype bhidtatsadh iskath thiblisthri ve

mechani sm may t.ake oth%r forms such as linear, rather than rotary. 30 9 -
ontact edpe

Preferably, tRHEPGPTVeE Wheel is rotatable to nove the armso that the
blister strip drive nenber contacts a strip along a |line defined by the

crease bet \éeeP gnebclnilbsotd?ren Otﬁt!,s gtadacgdbg %.icdats W sfhg.‘cee su%i; tﬁa@%lest{)rsgep trit o drive
said strip: 51 Aone enbodi nent, the i nhal er ¢ nprises a lﬂlsfeP strip
havi ng a surf eseacandkeaoptaurs alcutved bhe Bifingt by tipouéeet betdependi ng from sai d
surface, eachyplist I;:algosﬁa b pHAR! a&ﬂ&%d%edsg&gceo{]f tgFQ'ﬂg?fP%ﬁﬁb or inhal ation
by a user, contai ed W thim sa|8r%ou3|ng. / ac i ster pocket may have a
part cyl i ndri eireded that if thegieat isamchapan shdpentbsptenimateyabd hpegd ons. In this

case, the b'i§L§&r§$¢§i%é%%”gﬁ%&g?gﬂﬁsBﬁmeQnﬁﬁ?ped so as to have a central
en

strai ght section wth curve sections or, it may just be straight, in
whi ch case?it just contacts the central straight section forned fromthe

part Cy'ir‘drig@b-zmgmﬁ é&&&&%giebﬁjtk@rrgéék%%{aym&%fn atiweyer, it will be
15 appreciated that the %Ilster pocket 1¥ t ake any.shg e and the blister
strip cont act shagesectrfaymp & hah kpegottantdyhet the hiay profileds ek dut énbldeiznment , t he

di stance bet WEE ct)gkgctcérd?@&%%h&fth@gia Qgp{heQLéa% &rr_ogpy@tv?eénschcgym&ami ally the
sanme as the distance betfween the leading and trailing 20 edges of the

blister strippedaraet thedygtface ¢ifharppheesnstEfeay aticthep HsbercsreAt <urtle pitch of

the blistes shiitiRly $re8loeclathi3R 2lbRbid:liod S¢S than the pitch of the
drive wheel. 25 Enbodi nents of the invention will now be described, by way

of exanpl e only,
Preferably, the blister strip drive member has leading and trailing blister strip

contact edges on opposite sides of an axis extending in a radial direction through
said arm and the blister strip drive member so that the leading blister strip

20 contact edge contacts the strip along said line defined by the crease between one
blister pocket and said surface when the drive member is rotated in one direction
and so that the trailing blister strip contact edge contacts the strip along said line
defined by the crease between an adjacent blister pocket and said surface, when
the drive member is rotated in the opposite direction. This reverse drive

25 capability is useful, for example, if the device needs to be able to recover from
partial indexing where the user might return the lever after only incomplete

operation, in which case the strip needs to be returned to its start position.

A side view of the blister strip drive member is substantially triangular or part
30 triangular in shape, the apex of the triangle pointing in a radially inward direction

-along the length of the arm.



with reference to Figures 5 and 6 of the acconpanying draw ngs, in
which:-FIGURES 1 and 2 are side views of a conventional inhalation device
to show how a strip is driven to sequentially nove blisters into alignnent
with a blister piercing elenent by novenent of an actuator from the
position shown in Figure 30 1 to the pgltion shown in Figure 2 which
drives an indexing wheel. A piercing elenent on the actuator pierces the
lid of an aligned blister vvhen t he actuator is returned to its nornal

posi tion, hows a vi of the
convent i onal f%eﬁ%?gfeag%%gf Hﬁiggﬁr “ﬁ*]}ta Inaatu?%lriiL§ e\l ce  sh g%ﬁ in Figures
1 and 2; FI Gﬂ&nﬂmgﬁ&mﬂamﬁ&hitmadmp ecnita:ltg@s \ﬂrkeWubsftaritiaEy ﬂand:em ng wheel
shown in Fi gure 3a; ot t.om ection of

b1 st er st r | BN T b ArEr gLk A o P Pa i Y R a8
Cross-secti ontotarplwgﬂftben&rxof the blister pockets shown in Fi gure 4a, taken
al ong the I5i ne X-X; FIGURE 5a shows an enlarged partial view of an indexing
wheel according to an enbodi nent of the present invention; 10 FI GURE 5b
shows a partihﬂapneftlrxadgmﬂoddmem, dfe dittenck hemxemgpidisedihg stvowmlingredpisgur e 5a;
FIGURE 6 shows 4§, rt& %’ b'cén%ac?%d %?hor&%chﬁﬂgﬁg%%% A8 ROLN g %&’nve”t' onal
dri ve nechani sm an ani sm no [ according to the present

i nvention, i sasusée sul:tsgmdelﬁvmhstsm@ thgwsanmmtgne]aq erasdof ydacewr que and
thereby a 15 el f 90 68 TPV R 6 BPRLLEY tO the strip using the blister
drive nenber %{S?ct?he Sroes?ent“g?nt([/1 n??on E ore deformation of the blister
pocket occoars. FI GURE 7 shows a drive wheel with a blister strip extending
around it to ﬁ@@@@kﬁ&ﬁ%& %R&F@ftﬂg difewt &l RELNGHEPIRE LY Of the

blister stri rive e stri assing over the wheel which is
rotating in alatg%éilawﬂs@lw#locééhq}dﬁtefz@m a®; Sieditsh af theidpiae whedl with a

bli ster stri psexd 8Reh RP.ALAUNLe Lib widi 1 Ghwkhe pitch of the drive wheel is
equal to the blister % h, the drive wheel rotating in a clockw se

direction; FIGURE 9 shows a drive wheel with a blister strip extending

around it &n -y &y mecharhgﬁnﬁ the RoHoutddgo QEdueii 6e)ve L BlGkLBRILT than the

blister pitch, the drive wheel 25 rotating 1n a clockw se direction; and
alignment with a blister opening member.

In a prefetred embodiment, the inhaler comprises a mouthpiece and a cap to
cover the mouthpiece, the drive mechanism being operable in response to

20  movement of the cap by a user.

The mnhaler may alternatively comprise an actuator and the drive mechanism may

be operable in response to movement of the actuator by a user.

25 In a preferred embodiment, the drive mechanism is a rotary mechanism and so
includes a drive wheel. In which case, the drive wheel ideally comprises 2
plurality of spokes, each spoke forming an arm of the blister drive mechanism.
It will also be appreciated that the drive mechanism may take other forms such
as linear, rather than rotary.

30



FIGURE 10 is a graph to show the rel ationship between the wheel and blister
pitch values and the transm ssible torque for various blister foi

t hi ckness. The conventional inhalation device shown in Figures 1 and 2
has al ready been 30 described in detail above and so no further reference
toit will be made here. 11 Referring {irst to Figure 3a and 3b, there is
shown an enl arged view of the blister strip drive wheel 13 form ng part of
t he i ndexi ng nmechanism 7 of the device shown in Figures 1 and 2. 5 As can
be seen from FEi gur a and 3b, .the nventional bligter indexing wheel 13
has four spok'@gfﬁﬁhﬁFﬁggﬁW%F&éﬂ“ﬁ%%ﬁeBb??rb §aﬁ%s%§ﬁfﬂﬁt£“FW%?Pleading
face 16 that d&Ortraeiter the.dui weid aWakla liha defined b lthsdredse poskat a Blist@ drive the

strip 3, and gently.sl.opi upper end faces. 20.that converge to an apex 21.
10 The strip %ﬁ%&ts%%gal%?%ﬂ%%a SF His S §2 SR SEH and | ndi vi dual bl | St er

pockets 5 are held between adj acent spokes 14. As the drive wheel 13
rMan,tpe§H$%%J§eH1>wgﬁowmu¥ ngdchUoni mcﬂfdbyawow
marked "B as t B8 FratesaThE Y S OTPECE WRE" HERGHE% ¢ FH<14°0F a spoke 14
contacts and pushgsfdacnsickéth depuding drosudaidsneabn cah Hiber pddkst er pocket 5
which is positioned between adjac 15 spokes 11. Consequently, the | oad
is entirely acﬁ)ﬁl?afnerag%gosteﬁe ﬂée%lrc{‘fge etvr}véﬁ Pﬁgﬁtpoélha e pTEtere Qlﬁé%/ldS, over the
area of contdetusigg. the flat | eading face 16 with the curved blister pocket
wal I 5a, which can result in deformation or buckling of the blister pocket
wal | 5a, especially when relatively high driving loads are required to

over cone fifi dEicbibliger pichermaydsive b amt eylind@caRednernat icgipnnedpio Fi gure 5a and

5b, there is ' whee ren &C ' . odi ment of the
resent | nvertr o e et e s AR AL AR S AN GTRALIRE 20 the
conventi onal sbepedeownhtehaved cdewad sirbeld sabivpevithesugegdtent! hedtiother, iremyd porti on

or blister stii.drlve - . j ff t 25 shape
so that it co}nttactsr1 di f e?éﬁ%z5§$¥?%§g?ﬁggggf%g %ﬁ@%ﬁgggng%%% strip
drive nmenber omiepagt dybedticabceatiglesea®nyfithe Histrs podohtBetavag itad be 28 whi ch:

is angl ed,so atprgcia{eH_tﬁiﬁQﬁc Rt GORE: LAY @akegxgsl &ﬁ# WMd fe bh&eGuEyed wal I
surface 5a of the blister pockét 5. Instead, the region of contact with the

30 blister stiPpeRedesmgr §pghared fnwitor edge 29 at the outernost tip of the
non-contacting face 28, the non-contacting face 28 itself does not contact

the strip 3 ar the pocket 5. The edge 29 contacts the blister strip 3 in
the crease 30%@Preferred embodiment, the distance between the creases of adjacent blister

bowls is substantially the same as the distance between the leading and trailing

20 edges of the blister strip contact edges.

In another preferable embodiment, the pitch of the blister sttip is selected so

that it is less than the pitch of the drive wheel.

25 Embodiments of the invention will now be described, by way of example only,
with reference to Figures 5 and 6 of the accompanying drawings, in which:-
FIGURES 1 and 2 ate side views of a conventional inhalation device to show
how a strip is driven to sequentially move blisters into alignment with a blister
piercing element by movement of an actuator from the position shown in Figure

30 1 to the position shown in Figure 2 which drives an indexing wheel. A piercing
element on the actuator pietces the lid of an aligned blister when the actuator is

returned to its normal position, as shown in Figure 1;



- 12 - junction between the underside surface 3a of the blister strip 3 and
the blister pocket 5 depending fromthat surface 3a, rather than contacting
the curved wall surface 5a of the blister pocket 5 away fromthe surface
3a. The non-contacting face 28 effectively tapers or narrows towards the
edge 29 due to the angle of the 5 non- cgntacting face 28. The edge 29 may
have a radius of less than 0 2nrn to fi"into the crease between the
blister pocket 5 and the surface 5a, although not so sharp as to cut the
blister. Load strip i,s therefore appli.ed th gh the root of the
blister pockefltcg(e]%%éﬁhcl"ﬁé‘ BEY 8 C%‘TCF‘U%‘%?HWBXIP%E Fidd@ ™5t the strip 3a,
this being a ﬁuamﬁdeemgemmﬁarnm@ﬂestmldsm p 3 than the wal | 5a. 10

Al t hough t he 25 ca d.to cony he strip 3 in only
one directi onlg{(%lxﬁgxﬁvpéﬁ“ésaas%“fl ’e"?i’t%e ‘?Y?%é e?%%é’ ‘h“EP ¥dge 29 need
only be forneHigse 3ahat the edge 29 contacts a blister strlp 3 as the drive
wheel 25 rot e directio it wll al ated t hat the
drive wheel a%ﬁ?r%@gé‘f 5B X %toﬁblgﬁn PSWOﬁPé?Cé’ﬁﬁﬁggg%T"g‘ edtlghte"’strl pin
either dir ectblansr.tpeg:kefmdeFX@tmhleshdvemw&sis&mostthﬂopglﬁoﬁemﬂthsbmsltdrgl nal

posi tion on an bort stroke" in whi l i r pocket 5 is not opened.
Therefore, inf §E$%3ﬁl gp@ﬁ 4%6%“85%?%@?ﬁﬁ5%%§te 28 and edge 29, there may
al so be a traFlegElﬂeshmmha@Iatgeg phaikbvidi ondindssarwhdebecadile 32n The edge
32 will then engﬁﬁgego tl§etr| ntmvn the crease 30 forned between the 20
blister pocke? and HUFTace 34 6t the blister pocket.imedi ately

behi nd t heobl FEFERE fbekets Spdrtiat enlvag:dongagiedic indetihg wbegehdh of t he
non-contacting F%% % 28 during rotation in the nornmal direction to index the
strip 3, when rive wheel 25 rotates in the opposite direction. Each
spoke 26 of tF%G@RE@ehqem®Enw2$bhﬁgchéxswhmmmxﬁmm&aﬂbEMBcamma&helextending
in aradial diRGhiaf:al ong 6. LEnkiaOh. &8l 12ROk RO,a0d, (hrough the

blister strip drive ne present 1 nvent I's Imtended primarily
for use wth ipringioaris 9%qu psdeznqnntrmbew atrpichighdatar drivp e gt amd Shaehy sso shaped

that the %eagreataﬂfoh% R gﬁedbct'tﬁé & Bglﬁéfﬁmte b%st@pgrléehﬁcrﬁwrf faf 3a of the

strip 3 has a straig genera ndi cat e "S" In Figure 4a,
ext endi ng bet et tWt@HrhﬁéﬁeéefPWW Ctitt felPltSFPePOéWélochrﬁe blister drive

nenber 27 canmtdtehgffqm@scgdmew@aeﬂ@abﬁétsﬂs@née,@émggﬁamiﬂoral ght portion
of the crease 30 between the curved ends in the region marked "S". - 13 -

However, it i@npfiagler @AVPRUGEEe ehide r%lﬁéfelgﬁvreﬁtﬁ ofrihe Blitter satizendy&ivgsed with a

bl i ster stri pyikel, l’ﬂhé"ﬂhﬁ Bask g PLd Bt She DARKBLS o BLEn RenspPheditLabd.y shaped.
In this case, each_s e 26 and blister drive nmenber 27 can have a curved

or arcuat & sh&5d/ 8% Ségo‘l’soa ftechhechwite i PUge ssimpeesing Heutdribiesehidp pet ween
the hem spherihealdy of the drive wheel is equal to the blister pitch, the drive wheel rotating

in a clockwise direction;
FIGURE 9 shows 2 drive wheel with a blister strip extending around it in which
the pitch of the drive wheel is greater than the blister pitch, the drive wheel
25 rotating in a clockwise ditrection; and
FIGURE 10 is a graph to show the relationship between the wheel and blister

pitch values and the transmissible torque for various blister foil thickness.

The conventional inhalation device shown in Figures 1 and 2 has alteady been

30 described ia detail above and so no further reference to it will be made here.



5 shaped blister pocket and the surface of the strip 3. As nentioned above,
the blister pockets 5 can take different forns and the spoke 26 and/or the
blister drive nenber 27 can be correspondi ngly shaped so as to make |ine
contact with the root or crease 30 between the blister pocket 5 and the
surface of the blister strip 3. 10 Although reference is nade to a drive
wheel 25 that rotates to drive the blister strip 3, it will be appreciated
that the drive mechanismmy take other forms and and include reciprocating
or sliding co nent | i r .rath er than rotary mechapi.sm Only the
por i on that  SEEUSH O Y RO G it P Tetor g Bl

speci fical |y, sttipelriet @hst 1 et pihe the indt-ahg Pe€elbmS dMHe 8dgcesur face 3a of
the blister strhp 3 need%_t have the shape and/or configuration so as to
provi de edge Ui fggfesing @Ilster drive menber with the crease. It has
been found by experinent that by applying load to the strip 3 by making 20

| i ne cont act th the crea n 30 bet t he ,pocket and the
surface 5a’ ofwf setsrcienp fnsfteI% F’%)%‘Hic%bo%‘ AT ERST g’ﬂﬁtfrelétfl‘g? gc‘ﬁl?f‘ﬁgnent of the
| oad, i st di fst t3 lwtfem: spblbad 4t#ieh qplagd Hekd phreiosd 15 lﬁﬁv&g?sﬂae&paﬁgﬁtcto a ?lr egt er
conponent o oad bein onc r on_a,contact area .o e wa a
of the pocket {‘g&ailﬂoelgaé:Fot'Pegm djW%eLplg"\ %[%qléﬁchp%ktehgfca%dveﬁhﬁwlﬁgg driving

forces w t hougenp slonick ubpeg, enddéfces Pathhorvneergd anageek @1t he bl i st er pocket 5.
This inprovenent is denonstrated with reference to Figure 6 of the draw ngs

which illustrates a graph to conpare the drive torque agai nst deformation
when | oad 1'sz Epitiipd proenarstnd gdnezlrimsi:vhg:l 43 enhindividuelrisisted poaketsifeehani sm
(line " § Ros&d res |nvent|on
(line "B" |Bch %oa‘%f%eﬁ&go {T%%ta g?eegl?%oq t§P dfe {Eh%sj unction 30

bet ween the btndgteélfoqmedceta&mdntmamdrﬁyaoemark%“ﬂfm theflgdadingr om t he
graph, much mpeey £ef AL Bl QG 14 G Dokt LLRAGKEL ok Gk HRN! W LN the

conventi onal mac anismt new mac ani sm-at 4 - sane
| evel of tor qweved surfhrerciz oftthrebligrea phckes b owiclds positimed Hetrstmadidrentd| i st er

def ormat i gn fQJokéshﬁ E0RNEMpNAL 1&@%@&%@@}?&&&%@&?@?5} benpew

mechani sm at torque in'the region of preci at ed
that the bli stleferepfcltepvaeveemrﬁﬁpewmétho%atéq@mg@d Tivtith thany di ff erent

types of i nhalatddskisdeybaee ¢ANSALRIAY. RS hpde@tmgtlblst)ﬁ;& shypare driven
through the device. In particular, it can be used with the device known

fromthe AppliiEismapoekenwal omerresihlnpi eRtirdntigbWipas anéﬁefa regyiogdh

2005/ 037353 Alo.ovbrpaktrictdndd: v antage. when used in a device such as the

one di sclosed in 10 this docunent is that it provides a greater resistance
"pul | - through”, i.e. where the user attenpts to pull on the strip

erTEI’gl ng fI’OnRéf&QmQ(ﬁldSrlthﬁguké 54 ﬁd@lbwmenptm&am &rideOntef 28, hototdiigegrated type

of device where t used gnlsters are. retal‘#g ahg%&#led up within the

housing in, forsese Eﬁb‘?”é PR RRRE BretEntY o {5t Phe Appl i cants

own earlier ERnappforgak IthH’hoNGcntBZQl]dligg&hgellBlﬂeichb&i me,extd@eeﬂa&}ﬁrl ve

mechani sm of th i nventi.an pravi.des addit or} drive ciu to drive the

EB b e

strip into th& 831°§1t°rt| HE dpT B FRTHRAFS “d so been
establ i shed tdbape ytheiwic edrthctselieletdnOparObf thhetrgﬁﬂnet ry of t he wheel tip,
variability in the final strip position when indexing the strip is reduced

The blister strip drive member 27 has a leading edge 29 with a non-contacting

face 28 which is angled so that it does not come into contact with the curved

wall surface 5a of the blister pocket 5. Instead, the region of contact with the

30 blister strip 3 is along a line or edge 29 at the outermost tip of the non-
contacting face 28, the non-contacting face 28 itself does not contact the strip 3

+ or the pocket 5. The edge 29 contacts the blister strip 3 in the crease 30 or



20 and consistency in strip position when indexing backwards during an
"abort stroke" is inproved. Furthernore, the shape of the drive wheel may
be carefully controlled so as to naxim se the available drive torque to the
blister strip. Referring initially to Figure 7, it has been found that by
reduci ng the cl earance 25 between the tip of the drive wheel and the roots
of the blisters, at point A and B in Filfur e 7, the blisters wap tightly
around the drive wheel tip, thereby m nimsing any backl ash (novenent of

t he i ndexi ng wheel whilst the strip.renai ationary) . the direction
of ot at ] on oF @ BAPTSSE tHERIE Shtrers ah e R A %tvgﬁélmi%]% *#b backl ash

al l ows the blpskearsddpendisy foSithitQEEteisn, hiter Safophavg thhemvedratien forwar ds
or backwar ds. nom heel tip_width, see Figure - 15 - 7), equal
20 Cho st areeeBotRane BrESRare? s By Hire HeORest o0 de D8 GRIRIBET bot | woly.
It has al so bResvgidfetvanadest babartdve tpivirdhdefecdfn? diel tyehaigRlofaiael y, the
chord 5 length plus the ti . dth ( + W) relati.ye to e pitch of the

bl ster stfy oy es i bt g 1 6P o Fa bR por Bt B2y i s
critical to tihe thevehsedfet@caithaliiser gpikees ot thdeulfekonalfbagiice sdef or mat i on
of the blister bowl occurs,. \Wen consideri.ng a_.singl.e i ster, bow, the
force requiréﬁm%?%ﬁ?fWﬁﬂﬁnggl&ﬁ@%F’ 65?%13g?8#%F€ﬁ@“ﬁﬁ+§?'%ﬁ%omﬁ i ncr eases
as the defl eciobosf bt blihe Bilckatberwena ke hiliser ealb Bsynduht sdrfseohthgefrdpect i on
causes the | ,9f  Lhe blu§ter bow %thggcgthé§ Qh%ﬁgic deformation limt.

When the blisters ar réllu?'lg“for?égféﬁt be ) rve eel of equal pitch to the

blisters, 7##. e. WL=131 and 1W2=B2, a snmall anmpbunt of deflection of the

driven bliste o] LB i.n:Fi si tuat | ere blister
15 et ot s onhueRn PRI dee Rebis b IHE FodHul 308y B84 O WeTE O}
i ndexed, poi rditedtiorpgewhish camdhherrcerntisiisg tef PR etd olge B? opalgmiyds t 0 t he next

bl'i ster to befogaéysonmgythé D&Ml XE WG Bhiseed £AF5NY QLYWL ALE V&AENt 1 ng and
eventual failure of the drive system
on one direction, it will also be appreciated that the drive wheel 25 may also be

75 used to interchangeably drive the strip in either direction to, for example, return
the strip 3 to its original position on an “abort stroke” in which a blister pocket
5 is not opened. Therefore, in addition to the non-contacting face 28 and edge
29, there may also be a trailing non-contacting face 31 and associated edge 32.
The edge 32 will then engage the strip 3 in the crease 30 formed between the

20 blster pocket 5 and the surface 3a of the blister pocket immediately behind the
blister pocket 5 that was engaged by the edge 29 of the non-contacting face 28
during rotation in the normal direction to index the strip 3, when the drive wheel
25 rotates in the opposite direction. Each spoke 26 of the drive member 25 may
be symmetrical about an axis extending in a radial direction along the length of

25 the spoke 26 and through the blister strip drive member 27.

The present invention is intended primarily for use with blister strips 3 in which
the blister pockets 5 are so shaped that the crease 30 between the blister pocket
5 and the surface 3a of the strip 3 has a straight portion, generally indicated by
30 “8” in Figure 4a, extending between two curved portions at either end. The
bhister drive member 27 can then contact the blister strip 3 along said straight

pottion of the crease 30 between the curved ends in the region marked “S”.



20 To avoid the aforenenti oned problem the wheel pitch (W + W) is
increased in relation to the blister pitch pi. + B2) and a drive system
capabl e of indexing a larger |oad w thout dent propagation to the blister
bow is achieved. If deflection of the blister at a point D occurs (see
Figure 9), the | eading wheel tip of thg next vane, point A wll contact
the blister at a point closer to the r df of the blister, 25 thereby

m nim sing denting or deformation of the blister bowl. This effect can be
seen in the graph of. Figure .10 d i.ch shows at, for a.driye wheel

avi 1o o pi t SHOGERE PR TRes DR Se By Gk be re Jutpdlte’or 13N can
be achi eved wttip 345uhichlthdbiBidd poéiatsl 5 arvbanRpisrishllyhaped] nf iiseaee in pitch of
only 0.1mm a drive forc f just 2.5N can he achieved with the sane foil.
50 7. %16™" nettch Hoks B ePChBrH SF pitiey FEPadEr Rt Pl PP, onshi p 1o
t he strength oftotrhehdhe veved stapapf @s cSAGVAD bebvdeh G leendithheditsdly gr aph shows
that by ingreasing.the thickness of the,l am nat the ability of the drive
to i ndex aggr%% %ﬁﬂfgé O?§t?ﬁ§r8§§%5?°§t Sﬁgﬂﬁn ???%%??gﬁ%mgh “vari ations
of the i nventblorer batHeisrigeani thlie difféde foensmdahe tfode ROhhdnk big: W@t ns wi |l | be
apparent to those skilled in the art. and,the foregoing. descri pt.j,on shoul d
be regarded a%?véaménsf? ilzgﬁnotr}]e %Ofrref’%oéldlﬁlrg%f%?l)regéogs Oglg?krregln esco% 4 1Eeh i nvention
only. 10 A vatheetqt cotreawdiOdament shalgistdppockdnd nrd thersedaalod e Higteusi ng

i nhal ers of tggpgnvention. Specific active agents or drugs that may be used
i ndude, but are " hot limted to, agents of one or nore of the follow ng
classes |i8ted bel ow. 15 1) Adtenergic agonists such as, for exanple,
anphetam ne, ARLAARDLAAE: is Rl-hold FERleIRLOR! Hld18a O L Oh, piigbut am ne.
dopami ne, ephedri fie, epi nephrine, ethQTnoreplnep al ne, tenoterol,
fornoterol, gudmabewil bappardcatddribat thy diteopentphiet ary neke oty dottrannde,

i sopr ot er enol ,,4i;3Q5 Ak RRER&RS L IRL araminak Eﬁﬁmﬁ am ne,

met hoxam ne, ﬁ%fhpente# 'ﬁg?%pnetéﬁ%cﬁﬁﬁﬁn 20° ﬁe?ﬁ@%pﬁgﬁ? ate, g}

met apr ot er enolechawismr @aly bt potie dhir peteally sapmety die tister pgip Spitnepter i ne,

oxynet azolzk ey, ReAmY | HE crePREIW LR M K1Rter BHERYS SAWLABIENE 32 of the _
phenyl propanol am ne, pirbuterol, prenalterol, procaterol, propylhexechine,

pseudo- ephedr s seiptotfeine, basatsrbanertor orsar fgetiarotr 2 tepiyidl i ne, _
tett ahydr 0zol if3e cordt AR AR HiRR: dlivd AFhRE AMCGhXY¥.et azol i ne. 25 2) Adrenergic

ant agoni sts such as, for exanple, acebutolol, alfuzosin, atenolol,

It has been found by experiment that by applying load to the strip 3 by making

20 line contact with the crease or junction 30 between the pocket 5 and the susrface
5a of the strip 3, the load, or at least a greater component of the load, is
distributed along the plane of the strip 3 as opposed to a greater component of
the load being concentrated on a contact area on the wall 5a of the pocket 5.
Therefore, the strip 3 can withstand much higher dtiving forces without

25 buckling, deformation or damage to the blister pocket 5. This improvement is
demonstrated with reference to Figure 6 of the drawings which illustrates a graph
to compare the drive torque against deformation when load is applied to a strip 3
using a conventional drive mechanism (line “A”), as opposed to the drive
mechanism of the present invention (line “B”) in which load 1s applied to the

36 strip 3 at the junction 30 between the blister pocket 5 and the surface 3a. As can
be seen from the graph, much more deformation of the blister pocket 5 is

evident with the conventional mechanism than with the new mechanism at the



bet axol ol , bi soprol ol , bopi ndol ol , buci ndol ol, bunazosin, butyrophenones,
carteolol, carvedilol, celiprolol, chlorpronmazi ne, doxazosin, ergot

al kal oi ds, esnol ol, hal operidol, indoram n, ketanserin, |abetalol,
| evobunol ol , nedroxal ol , netipranolol, nmetoprolol, nebivolol, nadolol,
naftopi dil, oxprenol ol, penbutol ol phenot hi azi nes, 30 phenoxybenzam ne,

phent ol am ne, pindol ol, prazosin, prop& enone, propranolol, sot al ol ,
tamsul osin, terazosin, tinolol, tolazoline, ttirnazosin, urapidil and

yohi r nbi ne. 17 - Achener gic ne ne bl ocker 3 for exanpl e,
bet hani di ne, Saisrreh Oﬁ’é‘eh]ti'l.éﬁe‘ihﬁéﬁpﬂb drefe tﬁ"gﬂi’ﬁ’;t}&g\e fguanet hi di ne,
guano cl ot andefoMAIHOK &Y. the ddavlhtikgsl ﬁz@dhaﬁl&ﬁ&hdiﬂ&np@fed&d@h&ddvﬂn such as, for

exanpl e, buprenqr phi ne. .5) Dru gs f treatment of al coholism such as,
for exanpl e, ’a']e%ﬁg ‘Flr""éﬁforﬂ‘éﬁf’&%ﬁ%e e?ﬁd%ﬁ‘?’fnrexone 6) Drugs for

Al zheiner' s di sease management, including acetylcholinesterase inhibitors

such as, for ex | e, donepezil,  gal ntam,ne, xivastigmne a act . 7)

Anaest het i &s E‘J@ﬂg‘égmf%ﬂr&%@ﬁ%fgggﬁﬁfestt%éréTeﬁgeChﬁlé‘ﬁ? éilbﬁémpgcﬁ'f)‘; vacai ne,

hydr ocorti soneith kebpdiffagnt tyipgsmﬁhmonmhhy&qmeﬂﬂg 8 elripnd blipds widdi ne,

proxynet acair| £.4ad0 L0 ca n thr ci iot.ensin converting
€ 'driven ﬁ-lhc% 1\1/?11 cll vice, In r?pft}/cuﬁ %aggﬁufef %n}} %g gﬁyllceiﬁn

enzyne i nhi bi t'6rs” Suc SHal april,
fosinopril, ifrbelajper ﬁbplityntrsom'ﬂ arlied @pplichisinnopr publisimdex (PO i2009pdT3B6hl or i de,

perindopri l ' P'A‘S‘Bﬁcul radvant | Ivlrhenaqlged}mar}id%cgpucha the ong. isclos %I‘IL?I otensin |1
receptor bloaters; suc Ae&8ndesart an exe

eprosart ang iﬁlbeimum@m is 1h@151aptcamdes aa&d@xmstapc«)ﬂon‘\pmmrangh”teé mhsartan and
val sart an. su I adengsi ne,
am dodar one, %%sopy#tg%#%% 9@ g%éhlensl%gbe acé?gtf’:g%ﬁﬂn%%%?%e ]ﬁy%r ochl ori de,
mexi | etine, m@abmacfeﬂy ragpaddypnet qla@mtechnpm th¢ need bligtdds apmnteidiedt i ¢ and
anti bacteri al ones,

2 RARNLED S;( wsﬁ]up | RQsld gem bt alng gcg@mll &Qud Q%Qfﬁtﬁn&%

ket ol i des, nmcroli onam des an i nes) suc
exanpl e, adar%@méhmﬁpmmpwmeﬂthma%hml@am@ ]HO 21188 6mpcthiy, caaztheeonam

chl or hexi di neam;eln@erch;rrwayﬁfe@mﬁhw@%m; Rucieflld b tBlNRt Landlagt | noMyci n,
dirithronycin, dori penem er fusaf ungi ne, dentanycin,

met t oni dazol eSHiprins? Fhsciserl Stﬁat"‘a%%reﬁ’ ﬁewmmhmsmyst atiri, ol eandonym n,
pentam di ne, pirnaricin, probenecid, roxithronycin, 25 suI phadi azi ne and
triclosan. 12 Anti -cl ott| n ents such as, for exarrpl e, abci ai rnab,
acenocounar ol It a‘l%ié)ptl’eégésm%g?dr‘i%ﬁt biyarsilgalerten dfithagiomsdy ef theer t opat i n,

dopi dogrel, dahdee \Ivh Aa b AR ERL s erifl b S¥ d 0 AQh Soxir@NAX ABB ] Rduced
epopr ost enol eptifibatide, fondaparin, heparin (including |ow nolecular

wei ght hepfér i 0F, CORUERT in BEHP FOEHAPY Fagh Pdaring bﬁ?ﬁ‘@?’ﬁdﬁﬂi“éﬂfem “Bt%pl ase,

stroke” is improved. Furthermore, the shape of the drive wheel may be carefully

controlled so as to maximise the available drive torque to the blister strip.

Referring initially to Figure 7, it has been found that by reducing the clearance
25 between the tip of the drive wheel and the roots of the blisters, at point A and B

in Figure 7, the blisters wrap tightly around the drive wheel tip, thereby

minimising any backlash (movement of the indexing wheel whilst the strip

remains stationary) when the direction of rotation of the drive wheel is reversed.

30 A system with no backlash allows the blisters to be positioned in the same place

when driven forwards or backwards. A nominal wheel tip width, W2 (see Figure



30 streptokinase, tenecteplase, tinzapatin, tirofiban and warfarin. 13)
Anti convul sants such as, for exanple, G ABA anal ogs including tiagabine and
vi gabatrin; bar bi t ur at es i ncl udi ng pent obarbital; benzodi azepi nes incl uding
al prazolam - 18 - chl ordi azepoxi de, dobazarn, clonazepan1 di azepam
flurazeparn, |orazepam m dazol arn, oxazepan1and zol azepatri; hydantoi ns

i ncl udi ng phenyt oi n; phenyltr|a2|nes |ﬁérud|ng | anotti gi ne; and

m scel | aneous anti convul sants i ncl udi ng acet azol am de, carbamazepi ne,

et hosuxi m de, fosphen t0|n abapentin, |levetjiracetam oxcarbazepine, 5

pi tacetam pr@giyal terihe disteng ﬁ%ee“§éﬂFﬁ§n$%é‘?i)‘?eéétpéo"etié‘bi“@%‘nate val proic
acid and zoni gatielgy. 14) Antidepressants such as, for exanple, tricyclic and
tetracyclic antidepressants including anineptine, amtriptyline (tricyclic
and tetracyclic amtryptiline), arnoxapine, butriptyline, cianopranine,

cl or ni pram ner; hdemexbRhidkicRtinedest PR es t}gldbieamwl ﬂamalp tBd emk@cr i ne,
dosukpi n, dothie doxepi n |n1pram voprotiline,

i pri
| of epr ani n&, ]F?gtgﬁl"élﬂiwl it A ¢ rg@eﬁ‘?ﬂﬂﬁ%‘“toatbfz Bﬁ?q’n%F the plsterafe,
m rtazapi ne, meddy, ¥idcéd Jing, plooblRtea Bfaratiph ORI Z G2, N critRhbLIthPlydlione,

nd nor adr onaHANY ke PrArONEGr S CaRR & I RLE DG ovtam ne,

dul oxetine, ml naC| pran and venkf axi ne; sel ective serotonin 15 reuptake
nhi bi t or cl.udi ng ,ci ctalo e eti ne,
 uoxet | ne, 1 PGS * PFg BETHES TIPS AR e HEETRE e

oxaprotil ime toplafdraat bnsee,r teed idcadabdias tigl defledtamioi éhe blﬁftk akldxi ne, viqualine

and zitnel di ne; sel ect. or adr enal i K ors .,(NARI s)
i ncl udi ng der ARGHTTIUAR egl fEerc a7 e scsgg%wgg% %I %iem%lr o Wl boxet ine;

nor adr enal i neplastid ds&lr@mdm/lemsé\xfb@mhb hhsrteml ptectengiinduixid bpdi s:qm&sm)
el 0 20 ALl BARRL (2 SROAINE R ARBEANN Bl QLS LML AL iC! Ul g

ami fl ami ne, brof m ne, clorgyline, c¢cXx-et ptamne, et operi done,
i procl ozi de, ¢frrhodii*a%pikdﬁ¢ter &opainbBxiaFighre Bﬁellwainacza ﬂwatimeﬁhmkasmme

mocl obem de, - pigal Al gj.e}%laSQ% %/:.Jeé 2%0rRBSRGY BlNG . MARRIPLAZLOGY a[%déﬁt' i rsdole,

procar bazi ne, rasag razi ne, selegiline, toloxatone _
tranyl cypromi xfseoccwmthemecthanke&gmnn@t@agﬁed nqdhﬂgexméhamtyimrdewand 25

di benzepi n; até%?hﬁ@é‘@ﬁeeﬁ,ﬁ‘&'dﬂgitggmﬁﬁﬁmef&ﬂﬁng SRPLE AR £k S BPIE ONE,
t andospi rone k nd
rive systemn.

20 To avoid the aforementioned problem, the wheel pitch (W1 + W2) is increased
in relation to the blister pitch (B1 + B2) and a drive system capable of indexing a
larger load without dent propagation to the blister bowl is achieved. If deflection
of the blister at a point D occurs (see Figure 9), the leading wheel tip of the next
vane, point A, will contact the blister at a point closer to the root of the blister,

25 thereby minimising denting or deformation of the blister bowl. This effect can
be seen in the graph of Figure 10 and which shows that for a drive wheel having
a pitch greater than the blisters by 0.8mm, a drive force of 13N can be achieved
with 45um aluminium foil, whereas with a difference in pitch of only 0.1mm, a
drive force of just 2.5N can be achieved with the same foil.

30
It will be appreciated that the blister pockets are the weakest component in the

drive system. Therefore, the thickness of the aluminium laminate layer, and



tiaspirone; and other antidepressants including acetaphenazi ne,

adeneti oni ne, 5- adenosyl nethionine, adrafinil, amesergide, am neptine,
anperozi de, benactyzi ne, bentnoxirie, binedaline, bupropion, catbamazepine,
caroxazone, cericlamne, cotinirte, fezolam ne, flupentixol, idazoxan,
kitansefin, levoprotiline, lithiumsalts, maprotiline, 30 rnedifoxam ne,

nmet hyl pheni date, netralindol e, ninaprrﬁé, nef azodone, ni soxeti ne,
nom f ensi ne, oxafl ozane, oxitriptan, phenyhydrazine, rolipram roxindole,

si butram ne, teniloxazine, tianeptine, tofenacin, trazadone, tryptophan,
vi | oxazi ne anBergafhsserashaf the blisyrs, has palireptyeledpashiprierths treag@mfdbsuch as,

for exanple, akvOpibg, asaﬁwﬁwm?hrego. BeNRIIHASBws e BPRBIMidt e .
glycopyrrolatgl;i hyos i prattopi.um brom de,  or phenadi ne hydrochl ori de,

I.ne, , _
oxi tropriurn %ﬁ$%é$ﬁ6%?ﬁﬁ%Wn@ﬁ?‘bWﬁéﬁ%@%Fﬁé?”HFB&?EFFHFH@F pr opant hel i ne,
propi verine, inetegddaepi ne, tiotropium trihexyphenidyl, tropicamde and 5
trospium 16) Antidi abetic agents such as, for exanple, pioglitazone,
rosiglitazdne and troglitaz one. 17) Antidotes such as, for exanple,
de}‘ er oxam ne, Mefly ApHievidoms ehd ﬂrriad@lshcffithﬂmfi@iﬁoh ,fa]ﬂ@gll‘kﬂiﬂiiﬁ :&& tedha! %xone, and
nal ttexone. 1 Anti -erne-des such as or _exanpl e, al i 7apride,
azasetron, be%f ]ng@CPfﬂ’Fﬁ dems ﬁ’é]g g%l?ﬁpé‘feinﬁg’, thgseris? i“’g@,e Silliat it%afﬁé?gomg
chl or promazi nésscifrnabod be regdeladps i decrigitel dfZzhdiprefcdicaRmbydixieRRE,
diphenhydrarnmne. difheqidol, dor nperi done, dol asetron, dronabinol,
droperidol , gFSATSREIDH Y hyoscine, |orazeparn, rnetodoprani de,
nmet opi mazime, nabil one, ondansetron, pal onosetron, perphenazine,
prochl or perazine r.onet hazi ne, ,15.scopol.am ne, triethyl perazine
Lri Tl uoper azi DEp T AT Rme T &e P FREEH SEan TP R Y PO €86 on.  10)
Ant i hi st am neSpesificirtiasagedtosr Exanpl @ay rostdiadidentey aa abdimird kg ageaz at adi ne,
azel asti ne, bggg@@gng&%@hg%éOcarghggsaghgg‘wcetirizine, chl or pheni t am ne,
ci nnari zine, clenastine, cyH%i rie, cyprohéeptaditie, desloratadine,
dexr nedet om di ne, 20 di phenhydram ne, doxyl am ne, fexofenadi ne,

hydr oxyzi ng, {58 Ol Euic EYREARASLI DFerak QL AhBHINGN: T2Q)ARLI 1 ©
pronet hazi ne, ‘pyrilarnfne} terfenadi ne and t |nepréz?ne. 0)
Anti -i nf ect i vietoligrehtlgnidiae koltesql, dobrtaneiva mppaineaerthiedtine adpgeglicme | udi ng

nucl eosi de an - i e j . nhi bitors and protease
&hmcpﬂiéﬁme,sqe&%@r&, f‘éﬁﬁc?t?mf, gﬁg&g% %Ltﬁa% Bind, P

i nhi bitors) including aciclovir, adefovlr, itadi ne, cidofovir,
ef avirenz, f aWidedpdmphptemingdepeprnatisopgeteiabliotiasine, mephenterine,

metaraminol, methamphetamine, methoxamine, methpentertmine, methyldopa,

20 methylphenidate, metaproterenol, metaraminol, mitodrine, naphazoline,
norepinephrine, oxymetazoline, pemoline, phenylephrine, phenylethylamine,
phenylpropanolamine, pirbuterol, prenalterol, procaterol, propylhexedrine, pseudo-
ephedrine, ritodrine, salbutamol, salmeterol, terbutaline, tetrahydrozoline, tramazoline,
tyramine and xylometazoline.

23 2) Adrenergic antagonists such as, for example, acebutolol, alfuzosin, atenolol,
betaxolol, bisoprolol, bopindolol, bucindolol, bunazosin, butyrophenones, catteolol,
carvedilol, celiprolol, chlogpromazine, doxazosin, ergot alkaloids, esmolol, haloperidol,
indoramin, ketanserin, labetalol, levobunolol, medroxalol, metipranolol, metoprolol,
nebivolol, nadolol, naftopidil, oxprenolol, penbutolol, phenothiazines,

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

sotalo}, tamsulosin, terazosin, timolol, tolazoline, trimazosin, utapidil and yohimbine.



25 idoxuridine, indiriavit, inosine pranobex, |am vudine, nelfinavir,

nevi rapi ne, oseltamvit, palivizumab, pencidoirit, pleconaril, ribavirin,
rimantadi ne, ritonavit, ruprintrivix, saquinavir, stavudine, val acidovit,
zal citabine, zanamvit, zidovudine and iriterferons; AIDS adjunct agents

i ncl udi ng dapsone; am nogl ycosi des incl?ding t obramyci n; andfungal s

i ncl udi ng anphotericin, caspofungin, ri mazol e, econazole nitrate, 30

fl uconazol e, itraconazole ket oconazol e, tniconazole nystatin, terbinafine
and vori conaz éggd mal ari al gents |n | udi n i ni.ne; tltubercuIOS|s

agents inclu SPEBRErTEe U FRbTEbAST Faogr PP Bknem
pi peracillin, gﬁh&mmmg¢umﬂmhgmﬁmm&negm&mﬁxmaﬂ@ﬁﬁymnmmﬂgﬁﬁ@aﬁactans i ncl udi ng

cefazolin, cefnetagzol cef oper hacetrlle cephal exin,
cephaloglycm‘{and%F SR 57 gﬁgaég SPcsp’o r?%mpkgg Y %t ephal osporin C

and cephal ot hi)n; @ﬂiﬁﬁdeEnS&f@holﬁﬁstﬁ,e@dhaﬁ}fGﬂaﬁmﬂplc@Bﬁﬁaﬂyﬁﬂﬁo& cephanycin
C cephaplgln %%g hradlne | eprostatics such as clofazimne; penicillins

5 including anoxt e anpicillin, anylpenicillin, azidocilhin

benzyl peni ci |l §in, th&@mﬂhmﬁﬂﬁﬂ&aﬂammggkmBMﬁmﬁmmgwmhkﬁd&@m@ﬁclonetociIIim
doxaci | l'in, M%Q?ki&& c;rgoxaﬁ d hen|0|léln ehg%% pen|C|II|n
hetacillin, ICI Tethi € FR ?mnﬁf enyl penicillin,
penicillin N, 7)pen|Amd81hﬁm:s @uchpemraxaltdtplermﬁtl@ndnepmzmainh,lbnpﬁwwlqu| noI ones

i ncl udi ng ci & xacln, af !9
nor f | oxaci n, p%@%%%é%%ﬁng%m%Q%$?Q%Q%?%y g%%g& &a#%%y ﬁ% udlng
doxycycl i né awmgivoxpe edtpothdiine; nlscellaneous antl-infectlves i ncl udi ng

| i nezol i de, t4ine & gﬁ!g pl astic agents

such as, for %xan%?%?{ ﬁg?%ﬁg tanDX| ﬁﬁl'.o%%%g & %ﬂﬁﬁ 22)

Ant i par ki soni @eeapiygyse'a fsizpp! m@ P o1 e dhwgw ndropinitole, 15
Alreapirl Ryslapyid 1, ﬁa eb&afdaplr:@ idenisinepel tih

aponor phi ne, ztropi ne, bronocriptine,
ol BRAckRbAR, é&!ﬁ&‘%‘%‘% rl pé}g Eﬁé’@ﬂaﬂd@&ﬂ

budi pi ne, cabergollne dil, entiacapone, eptastigm ne,
ergol i ne, gal Ant h&mgintsasi Tézmﬁﬁ bleckert. syddoper cxiprlacindesartimgicrgliol |

memant i ne,;s Mf e(gailtam@ocqa%@ REBRAT b Brorhd, Iotmmh%mnﬂwm Re-aQkdde, piribedil,
prarni pexol e, jé)s)rocyc i di ne, propentofyl’line, rasagiline, renmacenide,
S

ropi nerol e, e g PiaEy thap erdts ne, xanly adaaicatitidedsrceasisapyramide,

flecainide acetate, lidocaine hydrochloride, mexiletine, procainamide, propafenone and
quinidine.
11)  Antbiotic and antibacterial agents (including the beta-lactams,

20 fluoroquinolones, ketolides, macrolides, sulphonamides and tetracyclines) such as, for
example, aclarubicin, amoxicillin, amphoteticin, azithromycin, aztreonam chlorhexidine,
ciarithromycin, clindamycin, colistimethate, dactinomycin, dirithromyein, doripenem,
erythtomycin, fusafungine, gentamycin, metronidazole, mupirocin, natamycin,
neomycin, nystatin, cleandomyein, pentamidine, pimaricin, probenecid, roxithromycin,

25 sulphadiazine and triclosan.
1Z)  Anti-clotéing agents such as, for example, abeiximab, acenocoumaral, alteplase,
aspinn, bemiparn, bivalirudin, certoparin, clopidogrel, dalteparin, danaparoid,
dipyridamole, enoxapatin, epoprostencl, eptifibatide, fondapatin, heparin (including
low molecular weight hepatin), hepatin calcium, lepirudin, phenindione, reteplase,

30  streptokinase, tenecteplase, tinzapatin, tirofiban and warfarin.

13)  Antconvulsants such as, for example, GABA analogs including tiagabine and

vigabattiny; barbiturates including pentobatbital; benzodiazepines including alprazolam,



20 23) Anti psychotics such as, for exanple, acetophenazine, alizapride,

am sul pri de, anoxapi ne, anperozide, aripiprazole, benperidol,

benzqui nam de, bronperidol, buramate, butaclanol, butaperazine,

car phenazi ne, car pi pram ne, chlorpromazi ne, chlorprothi xene, docapram ne,
domacr an, cl openthi xol, clospirazine, %%othiapine, dozapi ne, cyanenazi ne,
droperidol, flupenthixol, fluphenazine,  fluspitilene, 25 hal operidol,

| oxapi ne, mel perone, nesoridazi ne, netofenazate, nolindrone, ol anzapi ne,
penfl uridol, ri.cyazi.ne, perphenazi ne,. pinozi de, pipanerone,
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ot epi ne. and SHREREBRTHERSod Bt PR RIS ki R S S  at |
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| ef | unom de amehistreide.f | unom de. 25) Anxiolytics such as, for exanple,

adi nazol arn, a)pi dem_al prazohame Al seroxion,  onphenidons, azagycl onol ,

br omazepam br&n‘i sovaeipum uspirone, cpap ocaﬁham ne, capurﬁ e, carbdoral,
carbromal , chindndihg demtepiineg pmigtiitgine (tiqezpokictdeycldeiverypdpa) apomepigd, pr azi ne,
fl esi noxan, f - r OXV ZI: -] i raone, - hicon. | oprazol am
| orazepam | o&%%@ﬂgg%ﬁ%gﬁg’l%ﬁneﬁgmﬂm%g?%%pﬁeégéﬂﬁ%ﬁ%gﬁg r%ﬁjéxf’ met hpryl on,
met om dat &¢ niigazainadoswdspar dehivpinplospim dhiplmice aprfdelei leopeilitenz adone,

zol pi dem and LG : i St Lgul an sush for exanpl e,

dr onabi nol . %%?L&%Qtﬁ?%r%tﬁgég%érﬁg%%rﬁegp_suq "as, e or exgﬁi’e, f enf | uram ne,
phent er m ne amdtrgitbiog eripdemel, prepidepinsdnrotiptlineyquigrrmesntespdine iageptinef or
exanpl e, pancraatihfbiRasehRNBILALS n&%%ﬂﬁlx&p@a&gm@g&&@gﬁmgr! ne
re-uptake inhibitors, and and-anorectic agents. “28) Benzodi azépi nes such
as, for exanpireudisg devarstianriuptcsrmpdissivroppdriokiicamseldsiveisraseel azepoxi de,

dobazam /s 0NRZQRAMNiIHEAZRAR iRIndtE TRXSRAN s HHAZER 0o R EAAAM AR,
f1 uni ttazeparrR] | urazepam hal azepam Ketazol arn, 1oprazolam |orazepam
LE

| or r net azepanf™REdI¥ebartinmitdaesprar twmilspitcarepaite st e e parzitsx azepam

prazeparn, qUARRRARE, JeRRRAED AR ddn@dM adlective noddkndBhSRBGSRNONAt es such
as, for exanpl akndronate sodj um, E odi um cl odronate, 20 etidronate

e
di sodi um i baftiPises EVARTRdoclskng 4 & QP SBHRHrP*APERHR R £ ST Um
tiludronic achdladadizeh@sHRicGedtin reupa} inBhead pueshAs) easusuch as, for

exanple, ol o8l 8zl AN IRy LTI e 20 M RO PP L 3SE Ohacnine,

brofaromine, clorgyline, a-ethyltryptamine, etoperidone, iproclozide, iproniazid,
isocarboxazid, mebanazine, medifoxamine, moclobemide, nialamide, pargyline,
phenelzine, pheniprazine, pitlindole, procarbazine, rasagiline, safrazine, selegiline,
toloxatone and tranylcypromine; muscarinic antagonists including benactyzine and

25 dibenzepin; azaspirones including buspirone, gepirone, ipsapirone, tandospitrone and
tiaspirone; and other antidepressants including acetaphenazine, ademetionine, S-
adenosylmethionine, adrafinil, amesergide, amineptine, ampetozide, benactyzine,
benmoxine, binedaline, bupropion, carbamazepine, caroxazone, ceticlamine, cotinine,
fezolamine, flupentixol, idazoxan, kitansetin, levoprotiline, lithium salts, maprotiline,

30 medifoxamine, methylphenidate, metralindole, minaptine, nefazodone, nisoxetine,
nomifensine, oxaflozane, oxitriptan, phenyhydrazine, rolipram, roxindole, sibutramine,

teniloxazine, tianeptine, tofenacin, trazadone, tryptophan, viloxazine and zalospirone.



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

am | oride, 25 am odarone, atenolol, benazepril, bisoprolol, bunetanide,
candesartan, captopril, donidine, diltiazem disopyram de, dofetilide,
doxazosin, enalapril, esnolol, ethacrynic acid, fiecanide, fatosem de,
genfibrozil, ibudlide, irbesartan, |abetolol, |osattan, |ovastatin,

met ol azone, metoprolol, mexiletine, naddtol, nifedipine, pindolol,
prazosi n, procai nam de, propafenone, propranolol, quinapril, quinidine,
ram pril, sotalol, 30 spixonolactone, telni sartan, tocainide, torsem de,

t dant erene, V&) saﬁpmhommi%miwnh gs, for example, atropins, bengreeninn kipaderel bl ocker s
such as, for example R, BfoscihE Rl 16l 338 BRaahe! 0di pine,

flunari zi ne, (g aggfa% F%ra dr ﬁj "Faci i pi ne, ﬁﬁaﬁidlplrle

ni car di pi ne, Mﬂ#%ﬂp%ﬂewnﬂo&rlmérqymﬁfeOﬁfhaﬂ%pﬁ@a%mq procycltine, Central nervous
system sti mul ap8.8:.34e N r8SverthQ el @X MR Gotro gmh%@ﬂ%ﬁéﬁui bkl AR o2 Caf f ei ne,
dexf enf | usami'ne, dextroarriphetam ne, drine fen [ uram ne, mazi ndol,
rnethyphenfdd%éPmﬁbdaftnlI pet nol i ne, phenternlne and si butrarnine. 34)

Chol est er ol - | gyer iangdibe akga%u&ygiah S for EOpRXASIMESone A6k 0%e andt OF Vast at i n,
ci profibrate, colestipol, colestyram ne, bezafi brate, ezetinibe,

fenofi brate, #eeige®eatin, genfibrozil, ispaghula, nictotinic acid, onega-3
triglyceridesy7)prava®hdtshdhas rf&&h&éﬁ@& %E&f&x&ﬁn@@&oﬁioﬁ!éﬁﬁﬂ@h&& 35) Drugs for
cystic fibrosis nanagenent such a for exanpl e, Pseudonobnas aerugi nosa

i nfection vactrHedlalpekas »LP@’é’ﬁ@F’rﬁ")m BPIBFERN% - ant i tri psi n, arni kacin,

cef adr oxi lzg d@puf Qﬁ@lemeﬁiHE@HM@Ed},ex@Lpﬁalzﬁﬂrﬂanasémjﬂmehﬂiuma&m tobrarrym n.
36) Diagnosti.c genti such a; for ﬁx WP adenOSIn and at nj nohi ppuric
acid. 15 37) BEEHye-SRpeae RS- SachoRe=ri BRabce A% BHFR>and

vitam ns incl dhdbrﬂ;@drﬁia{emmnlﬁ'draa&)%pﬂiﬂdol} Bozﬁptﬁborﬁﬁdolafs@fonﬁﬁ:a:mbinel, am | ori de,
bendr of | unet hj azi burreta i de, hI ortalid cl opent hi az
f ur oser ai de, Hﬁfﬁg‘grﬁtﬂ}é“w% B (5 R Plﬁrr‘?g ﬁ“@%éﬂeé éln’izglreﬁélg?f‘ﬁe 20
39) Dopam ne agdmissis:, sdigbsesn, pfcqjhelﬁ)ﬂaémikcehloﬁﬁﬁﬂhaﬂtoﬂ&ﬂlaa@@ nmor phi ne,
75 scopolamine, triethylperazine, trifluoperazine, triflupromazine, trimethobenzamide and
tropisetron.
19)  Antihistarnines such as, for example, acrivastine, astemizole, azatadine,
azelastine, brompheniramine, carbinoxamine, cetitizine, chlorpheniramine, cinnarizine,
clemastine, cyclizine, cyproheptadine, desloratadine, dexmedetomidine,
29 diphenhydramine, doxylamine, fexofenadine, hydroxyzine, ketotifen, levocabastine,
loratadine, mizolastine, promethazine, pyrilamine, terfenadine and trimeprazine.
20y  Ant-infective agents such as, for example, antivirals (including nucleoside and
non-nucleoside reverse transcriptase inhibitors and protease inhibitors) including
aciclovir, adefovir, amantadine, cidofovir, efavirenz, famiciclovit, foscarnet, ganciclovir,
25 idoxuridine, indinavir, inosine pranobex, lamivudine, nelfinavir, nevirapine, oseltamivit,
palivizumab, penciclovir, pleconatil, tibavirin, rimantadine, ritonavir, ruprintrivir,
saquinavir, stavudine, valaciclovir, zalcitabine, zanamivit, zidovudine and intetferons;
AIDS adjunct agents including dapsone; aminoglycosides including tobramycin;
antifungals including amphotericin, caspofungin, clotrimazole, econazole nitrate,
30 fluconazole, itraconazole, ketoconazole, miconazole, nystatin, terbinafine and
voriconazole; anti-malatial agents including quinine; antituberculosis agents including

capreomycin, ciprofloxacin, ethambutol, meropenem, piperacillin, rifampicin and



bronocri ptine, cabergoline, lisuride, pergolide, pram pexole and

ropi nerole. 40)Drugs for treating erectile dysfunction, such as, for
exanpl e, aponor phi ne, aponor phi ne di acetate, noxisylyte, phentol am ne,
phosphodi esterase type 5 inhibitors, such as sildenafil, tadalafil,
vardenafil and yohi nbine. 25 41)Gastroiptestinal agents such as, for
exanpl e, atropi ne, hyoseyani ne, fanotidine, |ansoprazole, |operatnide,
oneprazol e and rebeptazole. 42) Hornones and anal ogues such as, for
exanpl e, cortisone, . epinephrine, .estradiol  insuli Ost abagl i.n- C,
oarabhyrof d hSFRORS SR PEar B Gl i PR SRR MR a5, o
exanpl e, desnogphassidcephddrice odphdelycinavipepbilaeline3platispens, ttidingegvi somant ,
protirelin, salc¢atonin,. somatropin, .tenacosactid t hyr oxi,ne_an

vasopr essi n. C‘EP%%?PP “‘hﬁ)ﬂﬁg%“‘ %ﬁlki/t@ﬁ’ecﬁ? Redyeie glaass A orycxé{‘éfr?ﬁqhéfn ch‘“h?’phonyl ur eas
i ncl udi ng gl i bephahgin Cesphgpitic halzeglesdirg) lepregatics eheh asgldfprinzing eergafihsgl | qui done;
bi guani des i n¢l udi ng net.f.orm n... thi azol i.di necl.d.ones j ncl.udi ng pi oglitazone,
rosigli tazd nefﬂcﬁ%ﬁ%%ﬁ}%l g 18%%@%‘?%%8&%35%3?%?’88%2 f.Pe%CﬂHn’

45) 1 nt aunogl obabénidlin, ca4Bdillih rraninveriid ylobwtosillmyuddraciln, cfdacillmxddptaellinj nt er f er on

(e-g. interfenan pahandf ANl TAGLOG! A0 P8k Roafil Gk bamer.  47)
MUNOSUpPr essi ves sucéh “as;, or "exanple, azat opri ne, CcCyclosporin,
mycophenol i ¢ aeiteylperaglimpetidllin 8, palidiling@, mnidillingoand periglis V; qnolt8ydvast cel |
stabilizers Sﬂl‘éﬁdﬁg tiplfoﬁgxa%,malﬂgxacﬂ 85&8&%(,%?«:%&10:{&&9 gg(ra&iaidg,edﬂoxacme

70 and temafloxacin; tetracyclines including doxycycline and oxytetracycline; miscellaneous
anti-infectives inchuding linezolide, trimethoprim and sulfamethoxazole.

21)  Anti-neoplastic agents such as, for example, droloxifene, tamoxifen and
toremifene.
22)  Andparkisonian drugs such as, for example, amantadine, andropinirole,

75 apomotphine, baclofen, benserazide, biperiden, benztropine, bromoctiptine, budipine,
cabergoline, carbidopa, eliprodil, entacapone, eptastigmine, ergoline, galanthamine,
lazabemide, levodopa, lisuride, mazindol, memantine, mofegiline, orphenadrine,
trdhexyphenidyl, pergolide, piribedil, pramipexole, procyclidine, propentofyliine,
rasagiline, remacemide, ropinerole, selegiline, spheramine, terguride and tolcapone.

20 23)  Antipsychotics such as, for example, acetophenazine, alizapride, amisulpride,
amoxapine, amperozide, aripiprazole, benperidol, benzquinarnide, bromperidol,
buramate, butaclamol, butaperazine, carphenazine, carpipramine, chlorpromazine,
chlotprothizene, clocapramine, clomactan, clopenthixol, clospitazine, clothiapine,
clozapine, cyamemazine, droperidol, flupenthixol, flaphenazine, fluspirilene,

25 haloperidol, loxapine, melperone, mesoridazine, metofenazate, molindrone, olanzapine,
penfluridol, pericyazine, perphenazine, pimozide, pipamerone, piperacetazine,
pipotiazine, prochlorperazine, promazine, quetiapine, remoxipride, risperidone,
sertindole, spiperone, sulpiride, thioridazine, thiothixene, triftuperidol, triflupromazine,
trifluoperazine, ziprasidone, zotepine and zuclopenthixol; phenothiazines including

30  aliphatic compounds, pipetidines and piperazines; thioxanthenes, butyrophenones and

substituted benzamides,



nedocrom |, ketotifen, tryptase inhibitors and pem rol ast 49)Drugs for
treatnent of m graine headaches such as, for exanple, alnotriptan

al peropride, amtriptyline, anoxapine, atenolol, donidine, codeine,
coproxanol, cyproheptadi ne, dextropropoxypene, di hydroergotani ne,
diltiazem doxepin, 15ergotam ne, eletriptan, fluoxetine, frovatriptan,

i sonet heptene, |idocaine, lisinopril, -Plsuride, |oxapine, nethysergide,

nmet ocl opram de, netoprolol, nadolol, naratriptan, nortriptyline, oxycodone,
par oxetine, pizotifen, pizotyline, prochlorperazine propanol ol,

pr opoxyphene, 24 otynpfheyhitia agensisychtap.ifpreasmpls dickofeard, hepadnpidyat ri pt an, ti nol ol

tol fenamc aqw$méé b nonVBERRAM L 1eA80 TS JddRLARAoARD NON- St eroi da
anti-inflammatory drugs. 20 50)Drugs for treatnment of notion sickness such

as, for exanpte, dnphlsidyehasAPrrEanyy, sferplani Aradegh dpgediss e He.
51) Mucol ytic ﬁ%@h&ﬁ%{%&%@&&&éﬂ@ﬁgﬂsa@m@m@?&g{ cap@ALLQET de,

dextrans, heparin, desul phated heparin, |ow nolecul ar wei ght heparin and

reconbi nanf haRraiteORgsleral sgbmomipehlesd begine, ghiptdiagtnetide clep@&srémmanagenent such
as, for ex arrpén%igmgﬁaw&@;&, AR BYh M 40250 108 raofl, ORI 1008-cRR1]

pr edni sol one. ) Miscle relaxants such as, for exanple, badofen,
chl or zoxaz ondorepapdpernasmiciaualqparedgomidie mehagloneneglPyial,  qui ni ne and

tizanidine. S54omMiMA hieSBRIN0x8PLAGANa81S], SblHpiatse, Fa@ldof 2Rl adaeMENdNE.
30 55)Nonsteroidal anti-inflammatory agents such as, for exanple,

acedof enac, ROBRAT-nophen, al i noprof en, anfenac, at ni nopropyl on,
am xetrineg afPl! I lARpetite stimulants such as, for example, dronabinol.

27y Appetite suppressants such as, for example, fenfluramine, phentermine and
sibutramine; and anti-obesity treatments such as, for example, pancreatic lipase
inhibitors, serotonin and norepinephtine re-uptake inhibitors, and anti-anorectic agents.
28)  Benzodiazepines such as, for example, alprazolam, bromazepam, brotizolam,

15 chlordiazepoxide, clobazam, clonazepam, clorazepate, detnoxepam, diazepam,
estazolam, flunitrazepatn, flurazepam, halazepam, ketazolam, loprazolam, lorazepam,
lotmetazepam, medazepam, midazolam, nitrazepam, nordazepam, oxazepam,
prazepam, quazepary, temazepam and triazolam.

29)  Bisphosphonates such as, for example, alendronate sodium, sodinm clodronate,

20  etidronate disodium, ibandronic acid, pamidronate disodiummn, isedronate sodtuta,
tiludronic acid and zoledronic acid.

30 Blood modifiers such as, for example, cilostazol and dipyridamol, and blood
factors.
31)  Cardiovascular agents such as, for example, acebutalol, adenosine, ammloride,

25  amiodarone, atenolol, benazepril, bisoprolol, bumetanide, candesartan, captopril,
clonidine, diltiazetn, disopyramide, dofetllide, doxazosin, enalapril, esmolol, ethacrynic
acid, flecanide, furosemide, gemfibrozil, ibutilide, itbesartan, labetolol, losattan,
lovastatin, metolazone, metoprolol, mexiletine, nadolol, nifedipine, pindolol, prazosin,
procainamide, propafenone, propranolol, quinapril, quinidine, ramipril, sotalol,

30  spironolactone, telmisartan, tocainide, torsemide, triamterene, valsartan and verapamil.



benoxapr of en, bronfenac, bufexamac, carprofen, cekcoxib, choline,

ci nchophen, - 24 - cinnetacin, clonetacin, clopriac, diclofenac,

di cl of enac sodium diflunisal, ethenzam de, etodolac, etoricoxib,
fenoprofen, flurbiprofen, ibuprofen, indonethacin, indoprofen, ketoprofen,
ket or ol ac, | oxoprofen, mazipredone, nedofenamate, nefenatnic acid,
nmel oxi cam nabunet one, naproxen, nltnegarlde par ecoxi b, phenyl but azone,
pi roxi cam 5 pirprofen, rofecoxib, sallcylate sulindac, tiaprofenic acid,

t ol f enamat e, ltnetin and v I ecox ucl ej.c-a |d ne i,ci nes such as,

for exanple, %ﬁ' gﬁ%%?@%f ﬁé%ﬁ mhﬁ%F%ﬁ?P O&%mﬁg f#ieTeot | des and

ot her gene- ba&m ﬂiedluaaxﬁ&e %eluheﬁadlpl&mc;&ph@uee&ma@dwqwmpﬁ& such as, for
r al phaprodi ne, 10 anil eridi ne,

exanpl e, alfentan
benzyknorphlnﬁéaﬁﬁff?P o BﬁﬁW€ﬂorph|ne but or phanol , car bi phene,
ci pramadol , dmﬂltﬁZﬁﬂ@nmﬁﬂﬁﬁh&&ﬁu&@Hﬁwﬁﬁhﬂhﬁﬁﬁhﬁkﬁgmﬂ@%&ﬁﬂﬁpﬁﬁ&mﬂdE,

dextropropoxy ne, B% droco ei.ne, dronDrphlne

di phenoxyl at € 5 85 ﬁ@%@“BFé%? tﬁ?ﬂ?& ﬁ@hxénﬁ Mddbet y|

met hadol , |ew&&hﬁﬁﬂﬂhﬁ:hﬂ&ﬁﬂﬂﬁﬁhbmxiﬂﬁﬂ%ﬁﬂmdadsﬁﬁ@&ﬁhﬂlne mept azi nol ,
al or phi ne, oxycodone,

nethadone po i ne in 15

papaver et um gnt@?@%ﬁ%yk’%ﬁﬁgﬂﬁ hé%ﬁ%%@eﬁﬁ@ Kot XSH& e

rem f ent ani | , cigufilgnt,ankdtpol fcsﬁmdmﬁr;e mtﬁbww;rhiemaibie;fmaﬁbhe:c ﬁoﬁstamt h an

anti-enetic t aI rep |ons | e, .bet axol ol

and ketotlfengmg%ﬁ%yfgﬁ%oﬁbrggls ol ?%%Hgigk%ﬁﬁW”mg?or EER e,

al endt onat7e, esltsinereitain, 20estrop|tate ral oxi fene and risedronate. 60)

Q her anal gesj ch.as, f exa a e benzydani ne,
3575 THE fé‘f it Ahrosid & EL[T? ucﬁ %r eﬁgﬁ%’xgge??{%ué%onas

caf f ei ne, cannabi noi oni XI n, azl I'ne, nefopam
or phenadri ne, aepgmpatm?cqmevaqgmqimregmw)ahﬁa pﬁmp@p@yphreihe:m cefadroxil51) Ot her

and- i nf | ammtg)enxfogog H&%méycgnhwa%mﬂf glgm%lamaltgnmgyc%el | inhibitors, p38 25 NMAP

ki nase i nhibitors dn Irtors.
36)  Diagnostic agents such as, for example, adenosine and aminochipputic acid.

15 37)  Dietaty supplements such as, for example, melatonin and vitamins including
vitammin E.
38)  Diuretics such as, for example, amiloride, bendroflumethiazide, bumetanide,
chlortalidone, cyclopenthiazide, furosemide, indapamide, metolazone, spironolactone
and torasemide.

20 39)  Dopamine agonists such as, for example, amantadine, apotmorphine,
bromoctiptine, cabergoline, lisuride, pergolide, pramipexole and ropinerole.
40)  Drugs for treating erectile dysfunction, such as, for example, apomotphine,
apomorphine diacetate, moxisylyte, phentolamine, phosphodiesterase type 5 inhibitors,
such as sildepafil, tadalafil, vardenafil and yohimbine.

25 41)  Gastrointestinal agents such as, for example, atropine, hyoscyamine, famotidine,
lansoptazole, loperamide, omeprazole and rebeprazole.
42)  Hormones and analogues such as, for example, cortisone, epinephrine, estradiol,
insulin, Ostabolin-C, parathyroid hormone and testosterone.
43)  Hotmonal drugs such as, for example, desmopzressin, lanreotide, leuprolide,

30  octreotide, pegvisomant, protirelin, salcotonin, somatropin, tetracosactide, thyroxine

and vasopzessin.



62) Phosphodi esterase inhibitors such as, for exanple, non-specific
phosphocli esterase inhibitors including theophylline, theobrom ne, |BMX,
pentoxi fylline and papaveri ne; phosphodi esterase type 3 inhibitors

i ncludi ng bi pyridines such as m Ltinone, anrinone and ol prinone;

i m dazol ones such as piroxinmone and 30 enoxirnone, imdazolines such as

i t nazodan and 5-net hyl -i mazodan; i mi daZbqui noxati nes; and

di hydr opyri dazi nones such as indolidan and LY181512

(5-(6-0x01, 4,5, 6-tetrahydro-pyridazin-3-yl)-1, 3-clihydro-indol-2-one);

di hydr oqui nol44honHypogly@mics sushpo frvdsrmples frlkeniirtas kg gibeedadds azol | and

vesnari none; i Z - I Acrldinkcdo@hig, Such as
cibtnilast, é%g%%ﬁﬁﬁg@&%gg ran?ﬁ%%%%%??ﬁs , x%?ﬁhé?%;st‘_ONO 6126,

tol afentrine thiwli@aqdépaxvseinﬂ%i 12 Rieetitabone) adilivgorsuRaaIYTs Fesligdeedsuch as

ni traquazone apgd.nitragquazone anal ogs; xanthine derivatives such as 5
denbufylline and arofylline; tetrahydropyrim dones such as atizoram and
oxi rne carbandl esImmeteglabuling| ani nast; and phosphodi est erase type 5

i nhibitors i %ﬂ UdiRGutid d@Rd EsductZR b dastle, itafaenak duredidstabed foland

di pyri danol e, and the conpounds descri bed in WO 01719802, particularly
(S) - 2- ( 2- hydriegsferen -1 293/814tB304i ny 1) - 4- ( 3- chl or o- 4-

et hoxy- benzylram NithadsoulMeitd wRilsh o budheTedaidpkisg cpapel pyri mi di ne,
2-(5,6,7,8- tetrahydro-1, L ,

7- napht hyr i di™rcpRraglicacid.garaqyan.si-alioms eptbRe o8z y 1 ani no) - 5- [ N- ( 2-

nor phol i nggt gh ) canhanDy.hipyE ki¥h i, AR cxadiplh, cromoglycate, iodoxamide,
(S)-2-(2-hydroxyneth{l-l-pyrrolhg;ny1)-4- -

(3- chl or o- 4- nstPrEPRl, keatfsy Expare bigrsaRg pepaitlast: ¢ ¢ et hyl - 4- pyr azol y1) car bam
oyl k pyri m di43§) . Drugs for t@nechQ¥f aSghitiheadialius hch Ay ditleRinglls alsaipras, for
exanpl e, crotnalcalim. cliazoxide, 15 f' en&éarn'de, Ievcrqnakalin1

m nenddi |, ni WR5FRATS PTRIIBE-AEeTFARaS, 2° ;CﬁW P SGTANdiCRS*EU¢h as, for
exanpl e, al pr@pilobeitddineHeteRiasikphee, dbpbprgadnsng Hiltanth, dbsppr ostol . 65)
Respiratory agents and .agents for .the.treat t of .respiratory diseases
including7%ro%%ﬁ%ﬂ?$g#%wgm2%8ﬁm§§?DFgﬂxg&gﬁ%%%?ﬁ?ﬁng§§9£§%3Féts

banbut erol , histudef I8fpine, r2Bys ONiad, etfeallopeaidaptesmeblol, acddelbutreriptn, f enot er ol
fornoterol, indacaterol, leval buteragl, . roter I i i ne,

pi cunet erol , BPBEIE: SFogPHeEPET o?’,%lzzr)%%?%’?zg %16’, P r?‘l’qlgor? %r%%%lp?orpg‘g@%’ut amol ,
sal net erol , t@pbuyslciq eroaitylibh eizdtiken, sirmding islpharipid, finplob salideardsy nt hase
(INOS) inhibitors; the antipuscariniCcs:iLpr i, L, A iJrn brom de,
O ttopt um tie6r EB B Rk a8 LRL AL LR lak AL T 2

am nophy! 120 nej0) t h &yl fibrl tiemeneanef nRBion bieknkss kech 2aderrazinie dipbedpirepne,

ant agoni st s, 1Les suehuasme. for exanple, interleukins and interferons;
cyt oki ne ant 1%%%%55 and cﬁ%%%ﬂ?ne ant agoni sts i ncl udi ng cytoki ne synthesis

i nhibitors, e¥dot Makplyicreeepuds ssanhpesgbmitdresamaprdeaderiderdic®ittors, integrin

I nhi bi tors, '1%35:9{ HdsREnSRGEPLAT 1.3 HALAR Sl hEASIRAGKSbRa@Nalagues, and
abl ukast, ephedrine, epinephrine, ferileuton, iloprost, iralukast,

i soet hari ne, P’eproterenol,
25 52)  Drugs for multiple sclerosis management such as, for exarople, bencyclane,

methylprednisolone, mitoxantrone and prednisolone.
53}  Muscle relaxants such as, for example, baclofen, chlorzoxazone,
cyclobenzaptine, methocarbamol, otphenadrine, quinine and tizanidine.
54)  NMDA receptor antagonists such as, for example, mementine.

30 55) Nonsteroidal anti-inflammatory agents such as, for example, aceclofenac,
acetaminophen, alminoprofen, amfenac, aminopropylon, amixetrine, aspitift,

benoxaprofen, bromfenac, bufexamac, carprofen, celecoxib, choline, cinchophen,



30 nont el ukast, ontazol ast, pranlukast, pseudoephedrine, sibenadet,

t epoxal i n, verlukast, zafidukast and zileuton. - 26 - 66) Sedatives and
hypnoti cs such as, for exanple, al prazolam butalbital, chlordi azepoxide,
di azepam estazolam flunitrazepa_m flurazepam |orazepam m dazol am
temazepam triazolam zal eplon, zol pidem and zopiclone. 67) Serotonin
agoni sts such as, for exanple, 1-(4- br ého- 2, 5- di met hoxypheriyl)-2- 5

am nopropane, buspirone, nmchlorophenyl pi perazi ne, cisapride, ergot

al kal oi ds, gepirone, 8-hydroxy-(2-N, N-di propyl atnitag)-tetraline,

i psaper one, | YRG0 BT Pk difftenes, dolofspqippumedifittigh shetsinideopri de,
sumat riptan, db5p] 8D, fndgRaa MirEhdes AEGRS b dombBlcinSRHS! 6k, N

ant agoni sts such as, for exanple, amtryptiline, azatadine, 10

chl or pr omazi NEPEYHY Kspiac lwng?gﬁéﬁ%za’a‘?dﬁ%‘? TR RATRIU SRR 2 +) - a- (2, 3-
di r net hoxy phenydsicakdgablthetbhd) QipRRAL MithdsRidBYajecsitd pResibeth e, BRéAARO|

dol asetron, fencl oni%e, .Lﬂe f turarnine, grani seté)fp, ket anseri n,

met hyser gi de, PHREYERE FSFrPER syisyatsuingdas Faprofeicrass itrsmater P58f tfone,
ritanserin, tvwidsmikdbobenzam de and tropisetron. 69) Steroid drugs such as,
for exanpl e, co t.asaone, .hecl onet hasone, 15 becl or nef hasone

di pr opi onat e,%b)et &ﬁ@ﬁﬁé@%ﬁé, %ﬁﬁa‘é%ﬁ?‘afeefmeﬁﬁ% PResB e B e Fa oni de,

cl obet asol , dekleaiag aftisensélinfdedtidet ial @Re gerd @A HERiHhamelaalesdexanmet hasone,
fludrocortisone, fluniso]ide, fluocinolone,.flu t hol.on fluticasone,
fluticasone p%llgprldt’é’ﬁé?é?d 1d‘?’SSB‘i?rats’iHg%%%?ﬂﬁﬁ??ﬁ%?%‘f’%ﬁ]&m t asone,
nandr ol ones demisidikhentyRosplind) bitaplirr] Ieprepo@hine, dologrhesol fchdiipkalepne,

rof | eponi de, tria oj Qlol.one and .20 t.r.i ar'ﬂ:i e_acet oqi de. 70)

0] o
Synpat homi t neth & 4P G EER RLt% FHaSRIGH é‘l,e’ HarendfThe, dexanf et ani ne,
di pirefin, _ do@utmmyphd@pdmhmbmddjhed«amdeie@, dihscbmnenphihé,rd@hemylaelr enal i ne,
Nt 12t o5 suoriEEaoy PRI Ky Aioghl AR AR DRt RIBLASE LBl 1 1 ace
and 25 i sosorlbp@érﬁd@mmtﬁmanépwzﬁﬂ) m&émnamtmmépmmm@nagent s such

ossat on o deraats SRR, ol AELDARI ARG e, 1) ar oni of

cessation ai upropi-on, nicotine and varenicline.

30 74) Drugs frhclcpdeingt muHentofl, stiroret. tremadod prdironrrnagens thepef witpen amganyl e,

pi nozi de. ctmetic.
58)  Opthalmic preparations such as, for example, betaxolol and ketotifer.
59)  Osteoporosis preparations such as, for example, alendronate, estradiol,

20 estropitate, raloxifene and risedronate, ‘
60)  Other analgesics such as, for example, apazone, benzpiperylon, benzydamine,
caffeine, cannabinoids, clonixin, ethoheptazine, flupirtine, nefopam, orphenadrine,
pentazocine, propacetamol and propoxyphene.
61)  Other ant-inflammatory agents such as, for example, B-cell inhibitots, p38

25 MAP kinase inhibitors and TNF inhibitors.
62)  Phosphodiesterase whibitors such as, for example, non-specific
phosphodiesterase inhibitors including theophylline, theobromine, IBMX,
pentoxifylline and papaverine; phosphodiesterase type 3 inhibitors including bipyridines
such as milrinone, amzinone and olprinone; imidazolones such as pitoximone and

30  enoximone; imidazoklines such as imazodan and 5-methyl-imazodan; imidazo-
quinoxalines; and dihydropyridazinones such as indolidan and LY181512 (5-(6-oxo-
1,4,5,6-teteahydro-pyridazin-3-yl)-1,3-dihydro-indol-2-one); dihydroguinolinone



75)Drugs for treatnent of urinary tract infections such as, for exanple,

darifenicin, oxybutynin, propantheline bromde and tolteridine. - 27 -

76) Vaccines. 77) Drugs for treating vertigo such as, for exanple,

bet Ai stine and nmeclizine. 78) Therapeutic proteins and peptides such as

acyl ated insulin, glucagon, glucagonlike peptides, exendins, insulin,

i nsul in anal ogues, insulin aspart, ins@bitn detemr, insulin 5glargine,

insulin glulisirie, insulin lispro, insulin zinc, isophane insulins,

neutral, regular and insoluble insulins, and protam ne zinc insulin. 79)

Ant i cancer agentppusiicirhas cilofanideximphe, and me¢shermoys otpgonegdoxor ubi ci n

i darubi cin, epirubicin, nethotrexate , L ta - xd,

ciapl atin vi PO e N os o h ARG e A, oA

80) Phar mac eut ioflarhilagt, ©ME2 pt2a iblefestahd ard gardgrrifey adiindwlingfquigzpplingfliopdse

foregoing. It_shoul.d be notead. r liste r a particular

i ndi cation or™¢ ggg%ﬁg§°gv§§gﬁ%§%5ﬁ§ﬁ’.§§’.n o?ﬁ%?8¥ﬁ5#§g§jonsP A plurality

of active agednbufgliime dnd a@ffineyedhjdionyhmidonessedheeatspraphandmrieent i nventi on

An i nhal er accardi tp. L ] i ki Q. del i ver
SRR LR of Db N GO BTG A8 gggpﬁmm&% &Qubifg

conbi nations of two or nor 'ent” active agents or d%;?s_ Specific
conbi nat i ons oflernflpzapentisc rartmefd, rdlaEhdingifabele.reh the spreePupfcdesr@BeddBnbi nat i ons
of steroids aggh d3299Qkek é?za(gm &8 UChLembiNaklaRs A
beclonethasongﬂgnz fofﬁ%#%r%?} be ohetﬁgggﬁe Q%d %g{ne.erol' fluticasone

and f or ot er ofesthAndiehelaginny SN d2- BetinsieRmehy) by BrigKismé SGhtrot er of ;
budesoni dg,a ngtt%lhrg—elt, @—'h%h;thyiihiﬂ—mﬁle—tﬁqul&@ﬂmethoxybenzylanﬁno)ﬁ—m-(2—
morpholinoethyl)carbamoyl]-pyrimidine, and (8)-2-(2-hydroxymethyl-1-pyrrolidinyl)-4-
(3-chloro-4-methoxy-benzylamino)-5-[N-(1,3,5-trimethyl-4-pyrazolyl)carbamoyl]-
pytimidine).
63)  Potassium channel modulators such as, for example, cromakalim, diazoxide,

15 glibenclamide, levcromakalim, minoxidil, nicorandil and pinacidil.
64)  Prostaglandins such as, for example, alprostadil, dinoprostone, epoprostanol
and misoprostol.
65)  Respiratory agents and agents for the treatment of respiratory diseases
including bronchodilators such as, for example, the B2-agonists bambuterol, bitolterol,

20 broxaterol, carmoterol, clenbuterol, fenoterol, formoterol, indacaterol, levalbuterol,
metaproterenol, orciprenaline, picumeterol, pirbuterol, procaterol, reproterol, timiterol,
salbutamol, salmeterol, terbutaline and the like; inducible nitric oxide synthase (iNOS)
inhibitors; the antimuscarinics ipratropium, ipratropium bromide, oxitropium,
tiotropium, glycopytrolate and the like; the xanthines aminophylline, theophylline and

25 the like; adenosine receptor antagonists, cytokines such as, for example, interleukins
and interferons; cytokine antagonists and chemokine antagonists including cytokine
synthesis inhibitors, endothelin receptor antagonists, elastase inhibitors, integrin
inhibitors, leukottine receptor antagonists, prostacyclin analogues, and ablukast,
ephedtine, epinephrine, fenleuton, lloprost, iralukast, is oethatine, isoproterenol,

30 montelukast, ontazolast, prantukast, pseudoephedtine, sibenadet, tepoxalin, verlukast,

zafirlukast and zileuton.



20 fornmoterol; fiunisolide and sal neterol; cidesonide and fornoterol;

ci desoni de and sal neterol; nonetasone and fornoterol; and nonetasone and
salneterol. Specifically, inhalers according to the invention may al so be
used to deliver conbinations of three different active agents or drugs. 25
It wll be clear to a person of skill in the art that, where appropriate,
the active agents or drugs may be |ink&dt to a carrier nolecule or nolecul es
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. 30

Ant khol i ner gi6é) ag8sdetsrensnd hyprfodesrsach 4sgondsemple. clpesolng. bul%l 2l |t is also

envi saged th one or nore,
preferably oﬁ%k&%%%lgﬁolln gﬁ?%g%ﬂ&gq@%gﬁgkgﬂﬂﬂay QWP%g%%gn with a

pharnaceutlcaﬂﬁy@h@d@m@&ym@U@%@h¢u%ﬁmﬁﬂlZd@ﬁﬂmﬁﬂ¢ﬁﬁméﬁF1chol|nerg|c 1 can be
sel ected fromg hese%tgfﬁﬂ %Q:ﬂ&'ﬁéh'aQQOrcha fe, 11 é@ta}o%tmﬂhkﬁpﬁéyl -2 b)

conpounds of formula 1c wherei n 10 Adenotes a doubl e-bonded group
sel ect ed f¥ ormragaprrgane, buspirone, m-chlotophenylpiperazine, cisapride, ergot alkaloids,

gepitone, 8-hydroxy-(2-N,N-diptopylamino)-tetraline, ipsaperone, lysergic acid
diethylamide, 2-methyl serotonin, mezacoptide, sumatriptan, tiaspirone, trazodone and
zacopride.

68)  Serotonin antagonists such as, for example, amitryptiline, azatadine,

10 chlorpromazine, clozapine, cyproheptadine, dexfenfluramine, R(+)-0-(2,3-
dimethoxyphenyl)-1-[2-(4-fluorophenyl)ethyl]-4-piperidine-methanol, dolasetron,
fenclonine, fenfluramine, granisetron, ketanserin, methysergide, metoclopramide,
miansetin, ondansetron, rispetidone, titanserin, trimethobenzamide and tropisetron.
69)  Steroid drugs such as, for example, alcometasone, beclomethasone,

15 beclomethasone dipropionate, betamethasone, budesonide, butixocort, ciclesonide,
clobetasol, deflazacort, diflucortolone, desoxymethasone, dexamethasone,
fludrocortisone, flunisolide, fluocinolone, fluometholone, fluticasone, fluticasone
proprionate, hydrocottisone, methylprednisolone, mometasone, nandrolone decanoate,
neomycin sulphate, prednisolone, rimexolone, rofleponide, triamcinolone and

20 tiamcinolone acetonide.

70)  Sympathomimetic drugs such as, for example, adrenaline, dexamfetamine,
dipirefin, dobutamine, dopamine, dopexamine, isoprenaline, noradrenaline,
phenylephrine, pseudoephedrine, tramazoline and xylometazoline.

71)  Nitrates such as, for example, glyceryl trinitrate, isosorbide dinitrate and

25 isosotbide mononitrate.

72)  Skin and mucous membrane agents such as, for example, bergapten, isotretinoin
and methoxsalen.

73)  Smoking cessation aids such as, for example, bupropion, nicotine and
varenicline.

30 74)  Drugs for treatment of Toutette's syndrome such as, for example, pimozide.
75)  Drugs for treatment of urinary tract infections such as, for example, darifenicin,

oxybutynin, propantheline bromide and tolteridine.



15X - denotes an anion with a single negative charge, preferably an anion
sel ected fromthe group consisting of fluoride, chloride, bromde, iodide,
sul phat e, phosphate, nethanesul phonate, nitrate, naleate, acetate, citrate,
fumarate, tartrate, oxal ate, succinate, benzoate and p-tol uenesul phonate,
20 124 and R2which may be identical or different denote a group sel ected
from anong nethyl, ethyl, n-propyl andZ{so-propyl, which may optionally be
substituted by hydroxy or fluorine, preferably unsubstituted nmethyl; - 29
- methyl oxy, ethyloxy, hydroxy, fluorine, chlorine, bromne, CN, CF3 or
NO2; R?denoté@ﬂhyﬁ?@ﬁ@ﬁ met hyl , ethyl, nethyl oxy, ethyloxy, - CH2- CH2-F

-0-CH2-F, -0- or tie: O Sul stifie e, 3
CH2- CH2- OMe, 7-38429;%E ‘\““cig—l']zﬂéé’l%zlégoawgs-%;Hgmqi %M%@%%MS - QCOCF3,

fluorine, chl® i n&herpepicrpisies a@)pee%ﬁ?p%wsa%aftﬂdf%whwhwsgow gigrgotwher ei n
like peptides, exendins, insulin, insulin analogues, insulin aspart, insulin detemir, insulin

5 glargine, insulin glulisine, insulin lspro, insulin zinc, isophane insulins, neutral, regular
and insoluble insulins, and protamine zinc insulin.
79)  Anticancer agents such as, for example, anthracyclines, doxorubicin, idarubicin,
epirubicin, methottexate, taxanes, paclitaxel, docetaxel, cisplatin, vinca alkaloids,
vinctistine and 5-fluorouracil.

716 80)  Pharmaceutically acceptable salts or derivatives of any of the foregoing.

It should be noted that drugs listed above under a particular 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

75 used to deliver combinations of two or more different active agents or drugs. Specific
combinations of two medicaments which may be mentioned include combinations of
steroids and Bz-agoruists. Examples of such combinations are beclomethasone and
formoterol; beclomethasone and salmetercl; fluticasone and formoterok; fluticasone and
salmeterol; budesonide and formoterol; budesonide and salmeterol; flunisolide and

20 formoterol; flunisclide and salmeterol; ciclesonide and formoterol; ciclesonide and
saltmeterol; mometasone and fotmoterol; and mometasone and salmeterol. Specifically,
inhalers according to the invention may also be used to deliver combinations of three

different active agents or drugs.

25 It will be clear to a person of skill in the att that, where appropriate, the active agents or
drugs may be linked to a catrier molecule or molecules and /orused in the form of
prodsugs, salts, as esters, ot as solvates to optimise the activity and/or stability of the

active agent or drug.

30  Anticholinergic agents ate referred to above (see No. 15). It is also envisaged that the
pharmaceutical composition may comptise one or more, preferably one, anticholinergic

1, optionally in combination with 2 phatmaceutically acceptable excipient.



15 A, X - , RlL and 1t2 may have the neanings as nentioned herei nbefore and
wherein R7, Rs, R9, R o, Rll and R12 , which may be identical or different,
denot e hydrogen, nethyl, ethyl, nethyloxy, ethyloxy, hydroxy, fluorine,
chlorine, bromne, CN, CF3 or NO2, with the proviso that at |east one of
the groups R7, Rs, BY, R10, Rn and R12 is not hydrogen, 20 d) conpounds of
formula 1le wherein A and 3C - nmay havé@dt he neani ngs as nentioned
her ei nbef ore, and wherein R15 denotes hydrogen, hydroxy, nethyl, ethyl,
-C,F3, CHF2 or fluorine; 5 Rl' and R2' which nay be identical or different
denote Cl-Cs-al kyl which nmay optionally be substituted by C3-C6-cycl oal kyl,
hydroxy or hat l‘):giﬁﬁbhoﬁfergﬁ]l' cafl BlseRted Bo@RL R Eupdondtife &
-C3-Cs-alicylene-bridge; R13, R14, R13'" and R14' which may be identical or
di fferent denote hydrogen, -G -C4-allcyloxy, hydroxy, -CF3, -CHF2, CN, N2
or hal ogen, 10 dedoe@mpaungds of formula |f 15 wherein X -may have the
meani ngs as nentioned herei nbefore, and wherein - 31 - CH2, -CH=CH, or
-N(Ct - C4-af kyl ) -;

b) compounds of formula 1c

1
RAL_+ R X"

wherein
70
A denotes 2 double-bonded group selected from among
\C G \C C/ }Wé
il - and
H2 H2 H H g H
15 X" denotes an anion with a single negative chazge, preferably an anion selected

from the group consisting of fluotide, chloride, bromide, iodide, sulphate, phosphate,
methanesulphonate, nitrate, maleate, acetate, citrate, fumarate, tartrate, oxalate,

succinate, benzoate and p-toluenesulphonate,
20 Rltand R? which may be identical or different denote a group selected from among
methyl, ethyl, n-propyl and iso-propyl, which may optionally be substituted by hydroxy

ot fluotine, preferably unsubstituted methyl;

R2, R%, R5 and RS, which may be identical or different, denote hydrogen, methyl, ethyl,



R16denot es hydrogen, hydroxy, -Ct-C4alkyl, -Cl -C4 -al kyloxy, - C4 -

al kyl ene- Hal ogen, -0-C -C4 al kyl ene- hal ogen, - C4- al kyl ene-0OH, -CF3 5 CHF2,
-Cl -C4-al kyl ene-C¢ -C4 al kyl oxy, -0- COCt -C4-alkyl, -0-COCl -C4

- al kyl enehal ogen, -Cl-C4-al kyl ene- C3- Cs-cydoal kyl, -0-COCF3 or hal ogen; 10"
and R2" which may be identical or different, denote -Cl -Cs-al kyl, which
may optionally be substituted by -C3-C6-cycloal kyl, hydroxy or hal ogen, or
10 R1" and R2" together denote a -C3-05-al kyl ene bridge; Rl11l, R18, Rus and

R18', which |.cal or |ffer nt, .denot Cl - Ca- al kyl ,
C - C4-al kyl o@?éﬂ‘ﬁl%’é’?gt%% ﬂd & Eﬁh?ﬁg%;‘?ér% 45 R and R '

whi ch may be identical or d| fferent denot e hydrogen, C-C4-alkyl, C-Cr
al kyl oxy, hydgexy, -CF l,oge r and ax’
. énogzg;' di%%en meb szthq me l%xg,pcgggoi}:% 6?1-6[%%*

t oget her denote a single rom anong the
bridges -0, -5CH:-NHF, Cl:-FE CHHOER:F ~CNé~QH GZIH:ad:MyDH, CFQG(}&OM@ al kyl) -

and -C(Ct 2964691'2-@1% o, 814, O Qfﬁ’zoéiﬁ‘ﬂé e,%cé%%n - 32 -

wherein X may have t e’ meani ngs  as nen |one ér ‘Wwherein A
denot es a doubP&Fhdnereyd, dtosigpotebmiot;ed from am)ng C—C and HH

c) compounds of formula 1d

R -

% wwH
A O O

R} R
Rﬁl@, @R”
Rm OH Ru

H

wheteln

75 A, X", R'and R? may have the meanings as mentioned hereinbefore and whetein R7,
RE, R% R1%, R and R12 | which may be identical or different, denote hydrogen, methyl,
ethyl, methyloxy, ethyloxy, hydroxy, fluorine, chlotine, bromine, CN, CF3 or NOs, with
the proviso that at least one of the groups R7, R8, R?, R19, R11 and R is not hydrogen,

20 d) compounds of formula le



5 R19 denotes hydroxy, nethyl, hydroxyrnethyl, ethyl, -CF3, CHF2 or
fluorine; RlL- and R2- which may be identical or different denote

Cl - Cs-al kyl which nay optionally be substituted by Cs-Co-cycloalicyl,
hydroxy or hal ogen, or Rl- and R2- together denote a
-C3-Cs-al kyl ene-bridge; 10 R20 R21, Rur and Rar which may be |dent|cal or
different denote hydrogen, -Cl -C4- albB84, -Cl-C4-al kyloxy, hydroxy, -CF3,
-CHF2, CN, N2 or hal ogen. The conpounds of formula Ic are known in the art
(WD 02/32899). 15 In a preferred enbodi nent of the invention the nethod
conprises adm nistration of conpounds of formula Ic, wherein X - denotes
brom de; RlL and R2 |ch be identical or dlfferent denote a group

sel ected fron1nethyfiaﬁg ethylx ‘preferably nethyl; 20 R3, R4, R5 and RS,

whi ch may be identi cal different, denote hydrogen, met hyl , met hyl oxy,
chlorine or fluorine; :EhEﬁgﬁl hydrogen, met hyl or fluorine, optionally
together with a pharnmacegdtic acceptable excipient. 25 O particular

i mportance are conpoundd of geferaP fornula lc, wherein A denotes a

doubl e-bonded group sel ected g'Rgin among C=C H H - 33 - The conpounds of
formula | ¢, may optiongis v eptdd in the formof the individua
optical isoners, mxtures dlvtdual enantoners or =mates thereof.

O particul ar inportancegt ' Bt hydieaccording to the invention ate the
following 5 conpounds of fornula Ic: R le

wherein A and X * may have the meanings as mentioned hereinbefore, and wherein
R denotes hydrogen, hydroxy, methyl, ethyl, -CFs, CHF: or fluorine;

5 RY and R? which may be identical or different denote Ci-Cs-alkyl which may optionally
be substituted by Cs-Cs-cycloalkyl, hydroxy or halogen, or
RY and R2' together denote a —C3-Cs-alkylene-bridge;
R12, R14, R1¥ and R!¥ which may be identical or different denote hydrogen,

-C1-Cqalky!, -Ci-Cs-alkyloxy, hydroxy, -CF3, -CHF2, CIN, NO2 or halogen,
Hy

e) compounds of formula 1f

"
y 24 -
R \"“;j/ X
H
O O
R‘IS
R'{? D B R17

75 wherein X "may have the meanings as mentioned hereinbefore, and wherein

D and B which may be identical or different, preferably identical, denote -O, -5, -NH, -



tropenol 2, 2-di phenyl propionic acid ester nethobrotnide, scopine

2, 2-di phenyl propi oni c acid ester nmethobrom de, scopine
2-fluoro-2, 2-di phenyl acetic acid ester methobroroide and tropenol
2-fluoro- 2, 2-di phenyl acetic acid ester nethobrom de. 10 The conpounds of
formula Id are known in the art (WD 02/32898). In a preferred enbodi nent of
the invention the nethod conprises adndini strati on of conpounds of formul a

| d, wherein 15 Adenotes a doubl e-bonded group sel ected fromanong R X
denotes bromi de; Rl and R2whi ch may be identical or different denote nethyl
or ethyl, prefer&blRCROr AChEkdlol7s, R8, RO, Rto, R11 and R12, 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 R7,
R8, R9, R, R adroRdydrgtdhpitroge:-Coghil.ohald plyloget her with a

phar maceuti cal ac 1 Gh Pl ent 5 ré i_gul l.pertance within

t he nmet hod accd(%gf ngﬁ?eggﬁ%g%\%ﬁ ?%nﬂ@r%% %Ogago(lgll o%\{‘;l\,ilaﬁﬁedg%ogﬁsds of
formul a | o ﬁﬂﬁbe60H38&3k9ﬂ94ﬂlm%ﬂpeﬁKhdﬁﬂ%eﬁ%ﬁkﬂcC&@Pgré%ﬁ@Wkﬁ%thobronide,

halogen, -C1-Cs-alkylene-C3-Cs-cycloalkyl, -O-COCF; or halogen;

R!” and R?” which may be identical or different, denote —C; —Cs-alkyl, which may
optionally be substituted by —Cs-Ce-cycloalkyl, bydroxy ot halogen, or

70
R and R? together denote a -C3-C5-alkylene bridge;
R17, R, R17 and R!®, which may be identical or different, denote hydrogen, Ci-Cs-alkyl,
C1-Cs-alkyloxy, hydroxy, -CFs, -CHFz, CN, NO: or halogen;

75 R and R¥ which may be identical or different, denote hydrogen, Ci-Cs-alkyl, C1-Cy-
alkyloxy, hydroxy, -CFs, -CHFz, CN, NO; or halogen ot

R= and R¥ together denote a single bond or a bridging group selected from among the
bridges -O, -S, -NH, -CHa, -CHz-CHa-, -N(Ci-Cs-alkyl), -CH(Cq —Cs-alkyl)- and -C(Cs-

20 Cy-alkyDs, and

f) compounds of formula 1g

g R" -
R i;’ X
H
A o (0]
R
e egn
R o 2

25



scopine 3,31,4,4" -tetrafluorobenzilic acid ester nethobrom de, 30 scopine
4,4" -di fluorobenzilic acid ester nethobromde, - 34 - tropenol

4,4' -di fl uorobenzilic add ester nethobrom de, scopine 3,3 -difluorobenzilic
acid ester nmethobrom de, and tropenol 3,3 -difluorobenzilic add ester

met hobrom de 5 The pharmaceutical conpgsitions according to the invention
may contain the conpounds of formula I’ a'optionally in the formof the

i ndi vi dual optical isomers, mxtures of the individual enantiorners or
racemat es thereof. The conpounds of forrmula |e are known in the art (WD

03/ 064419) . 1th¥sR ¥ “Freher thedeenbedr mentonet hegrbefosy et Vst Ae et hod

conpri ses adm&ﬁbégg&hﬁ@moggd%gﬁp@mggaﬂ&hﬁﬂ&l la | e, wherein Adenotes a
doubl e- bonded group sel ected from anong 1 X denotes an ani on sel ected

from anong chlo\ég # brom de’\and/ net hanesul phonate, preferably brom de; R15
denot es hydr oxy, Tt hyP"%r [ 0 kne, preferably methyl or hydroxy;

5 RY denotes hydroxy, methyl, hydroxymethyl, ethyl, -CFs, CHF; or fluorine;
RY" and R?” which may be identical ot different denote C1-Cs-alkyl which may
optionally be substituted by Cs-Ce-cycloalkyl, hydroxy or hatogen, ot

R and R?” together denote a —Cs-Cs-alkylene-bridge;
70 R, R#, R% and R which may be identical or different denote hydrogen, -Cy —Cs-
alkyl, -Cs-Cs-alkyloxy, hydroxy, -CFs, -CHF3, CN, NO; ot halogen.

‘The compounds of formula 1c are known in the art (WO 02/32899).

75 Inapreferred embodiment of the invention the method comptises administration of

compounds of formula 1c, whetein

X" denotes bromide;
R! and R2 which may be identical or different denote a group selected from methyl and
ethyl, preferably methyl;
20 R3 R4 R and Ré, which may be identical or different, denote hydrogen, methyl,
methyloxy, chlorine or fluotdne;
R7 denotes hydrogen, methyl or fluorine, optionally together with a pharmaceutically

acceptable excipient.

25 Of particular importance are compounds of general formula 1c, wherein A denotes a

double-bonded group selected from among

N/
6=G  end H

H o H



R1' and R2' which may be identical or different represent nethyl or ethyl,
preferably 20 nethyl; R 3, Rl4, R13'" and R14' which may be identical or
different represent hydrogen, -CF' 3, - CHF2 or fluorine, preferably
hydrogen or fluorine, optionally together with a pharnmaceutically

accept abl e excipient 25 I n another preferred enbodi nent of the invention

t he met hod conprises adm ni stration of3%onpounds of fornmula |l e, wherein
Adenot es a doubl e-bonded group selected fromanong X denotes brom de; R 15
denotes hydroxy or nethyl, preferably nethyl; BY and R2' which may be

i dentical or Thefchmpantls ofdpmedeiet mayaiphiydaliobe sgtinjsteredin efedprabtfyhes net hyl ;

Ry and Ror %&Qﬂf%ﬁ%@{nﬁz&mtﬁ&h oBlhe Bl B0 BMrb SR SSEREaBYdLOgEN O
fluorine, optiona ogether with a pharmaceutically acceptabl e excipient.
O particular inportance within the nethod according to the invention are
the 10 fol | ow £OFRA 9%5,9 il BinBd hRordhl WPELAkention ate the followi

9- hydroxy-fl&%e- -cgr o>%y ate net hobr%trn de ; ternggré?]rgl e roTowne

9- f | uor o- f§ uorewenrds ebfotwkylcat e met hobr oni de; scopi ne

9- hydr oxy- f | ugreng-9 & ¥hidkie 1 BLRORL A RLARE, SCOPi ne

9-fluoro-fluor e}%g- Saz%qa@%g%%l _{:ft_e ?_ret hobr o de; 15 t ropenol

9- net hyl - f | ucreries22-dphepRypiatie apbestrs Brdrbaeides copi ne

9- et hyl - f | uogeng: 9neab RN R R LRBAREAH MR bromide and

tropenol 2-fluoro-2,2-diphenylacetic acid ester methobromide.
10
The compounds of formula 1d are known in the art (WO 02/32898).

In a preferred embodiment of the invention the method comprises administration of

compounds of formula 1d, wherein

15 A denotes a double-bonded group selected from among
N,/
CZE and ;
H H g H

X " denotes bromide;
Rland R2 which may be identical or different denote methyl or ethyl, preferably
20 methyk;
R7, R8 R, R10 R and R%, which may be identical or different, denote hydrogen,
fluorine, chlorine or bromine, preferably fluotine with the proviso that at least one of
the groups R7, R8, R%, R0, R and R12not hydrogen, optionally together with a
pharmaceutically acceptable excipient.
25
Of patticular impottance within the method according to the invention are the
following compounds of formula 1d:
tropenol 3,3' 4,4"-tetrafluorobenzilic acid ester methobromide,
scopine 3,3',4,4"-tetrafluorobenzilic acid ester methobromide,

30  scopine 4,4'-difluorobenzilic acid ester methobromide,



The pharnmaceutical conpositions according to the invention may contain the
conpounds of fornmula 1le optionally in the formof the individual optical

i somers, 20 m xtures of the individual enantioners or racemates thereof.
The conmpounds of formula If are known in the art (WD 03/064418). - In
anot her preferred enbodi nent of the invention the nethod conprises 25

adm ni stration of conpounds of fornula34f wherein X - denotes chlori de,
brom de, or nethanesul phonate, preferably brom de; D and B which may be
identical or different, preferably identical, denote -0, -S, -NH or
-CH=CH; - Sowm@@@’@Qwaﬁemﬂhydkbg@nmdh#@wa%y -Clal I ryl oxy, -CF3, -CHF2,
fluorine, chl i may be identical or

di fferent, desgﬁé&%ga&ﬂgfgﬁngﬁcﬁ ﬁ%&hg@p[{&lagﬁgfhl y be substituted by

hydr oxy, fIuoﬁmweoﬁﬁhﬁﬁnwh@meﬂc%ﬁbﬁwh@ﬁhdrmﬁdﬂl" and R2" together denote a
- C3- A4al kyl ene-bridge; Ro, R18, Rcr and 12181, which may be identical or
different, denote hydrogen, Cl-C4 - alkyl, CIC4 al kyl oxy, hydroxy, -CF3,
_CHF2, CON,5 NCPhe phimisedurie! costiogiins accardingte e fyentivn maf o710 i ch nay be

i dent i cal or &hipaﬁ{deatsoﬂﬁpm@pnbmyqus@fo&ofﬁ;énalvi@mo Gar ikhakkyl oxy,

hydr oxy, -CF3, , fluorine, chlorine or Bronlne or 10 R and
The togetherIﬁﬁﬁﬁﬁéfﬁmgﬁﬁgﬁéeﬁ%ﬁﬂm@$Oémﬁﬁﬁﬁﬁﬁﬁﬁoﬁroup sel ected from anong
the bridges -0, -S, -NH and -CH2- , optionally together with a

pharmaceutical ly
‘The compounds of formula e are known in the att (WO 03/064419).

10
In a preferred embodiment of the invention the method comprises administration of

compounds of formula 1e, wherein

A denotes a double-bonded group selected from among
e H
g F and ALY :

15

X" denotes an anion selected from among chloride, bromide and
methanesulphonate, preferably bromide;
R15 denotes hydroxy, methyl or fluotine, preferably methyl or hydroxy;
R and R? which may be identical or different represent methyl or ethyl, preferably
20 methyl;
R, R4 R1¥ and R which may be identcal or different represent hydrogen, -CFs, -
CHF; ot fluotine, preferably hydrogen or fluorine, optionally together with 2

pharmaceutically acceptable excipient.

25 In another preferred embodiment of the invention the method comprises

administration of compounds of formula 1e, wherein

A denotes a double-bonded group selected from among



accept abl e exci pi ent. In anot her preferred enbodi nent of the invention
the nmethod conprises 15 adm nistration of conpounds of formula if, wherein
X - denotes chloride, brom de, or nethanesul phonate, preferably brom de; D
and Bwhich may be identical or different, preferably identical, denote -S
or - CH=CH; 20 Rl6denotes hydrogen, hydroxy or nethyl; R " and R2" which
may be identical or different, denote-dethyl or ethyl; gy, iv®Kir and R x%
whi ch nay be identical or different, denote hydrogen, -CF3 or fluorine,

preferably hydrogen; R and Rx' which may be identical or different,
denote hydroger\ -@F3 or flugQrine, 25 preferably hydrogen or Rx and Rx'

t oget her denot easi nghwed bo the bridging group -0-, optionally
together with a phar naceuti'éaIQyHaccept abl e exci pi ent. I n anot her
preferred enmbpdjnent ,Qf.d.ne i nvention the nmethod conprises 30

admi ni stration of conpounds of formula If wherein - 37 - X -denotes

broni de; D arif® Saewokriroxgreapthyl, iRpsdedneedd; hydr ogen, hydroxy or methyl ;
RY and R? which may be identical ot different represent methyl or ethyl, preferably

5 methyl;
R, R, R1¥ and R¥ which may be identical or different represent hydrogen or

fluorine, optonally together with a pharmaceutically acceptable excipient.

Of particular importance within the method according to the invention are the
10 following compounds of fotmula le:

tropenol 9-hydroxy-fluorene-9-carboxylate methobromide ;

tropenol 9-fluoro-fluotene-9-catboxylate methobromide;

scopine 9-hydroxy-fluotene-9-catboxylate methobromide;

scopine 9-fluoto-fluotrene-9-carboxylate methobromide;
75 tropenol 9-methyl-fluorene-9-carboxylate methobromide;

scopine 9-methyl-fluorene-9-carboxylate methobromide.

The pharmaceutical compositions according to the invention may contain the
compounds of formula 1e optionally in the form of the individual optical 1somers,

20  mixtures of the individual enantiomers ot racemates thereof.
The compounds of formula 1f ate known in the att (WO 03/064418).

In another preferred embodiment of the invention the method comprises

25 administration of compounds of formula 1 wherein

X" denotes chloride, bromide, or methanesulphonate, preferably bromide; -
D and B which may be identical or different, preferably identical, denote -O, -5, -NH or
-CH=CH-;



R1" and R2" denote nmethyl; 5 R17, R 18, Rl7' and R18 , which may be
identical or different, denote hydrogen or fluorine, preferably hydrogen;
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 -0-, optionally together 10 with a

phar maceutical |y acceptabl e exci pient -3&f particular inportance within the
nmet hod according to the invention are the foll owi ng conmpounds of fornula
I f: cycl opropyltropine benzi hte nmethobrom de; 15 cycl opropyl ttopine

2, 2- di pheny| pRi¢péronatelrages, hodogmid€-bjlcCogtabyibtyy $b.nEHFs, fluorine,

9- hydroxy-xan&]tl'uo%gee- S8 Q_oxyl at e net hobrom de; cycl opropyl ttopi ne

9- met hyl - f | uorene- g-car oxyl at e net hobrom de; cycl opropyl tropi ne

9- net hyl - xant hémel9- ekicthoxyteadeninborhidhroniddere Cych-ally, opichtappi ne

9- hyti roxyfl uorene- 9- carboxyl at Lo de. opropyl tropi ne net hyl
4,41-difl uoro??élﬁ%ﬁ g Sglg ?%‘%yﬂggrrogﬁlge. © ﬁ}gg% %%yn(%%]g‘gf?cal conposi tions
accordi ng to RfiendBieptthen denmiya -€orib-alkylenetbadgzeonpounds of fornul a | f
optional [y i s RELAY Rl 1136 bAAIIANA] o ik &R ldedROMREGen ELELUT &S Of the

i ndi vi dual enantidners or’racernates thereof. The corpolnds of fornula 1g
are known in aliyb CaFi-2lWBy 08408y 44F) -CHER Cih ditheffuoping Fldetins gt biebdi nent of the

i nventi on t hepsipt ROd: CONDY L SASAG 0] Alstd b npfioLRMmynEy, of fornula Ig
wherein A denotes a double-bonded group sel ect'ed Trom anong
Cy-Cs-alkyloxy, hydroxy, -CFs, -CHF2, CN, NOy, fluorine, chlorine or bromine ot

70 R*and R~ together denote a single bond ot a bridging group selected from among the
bridges -O, -8, -NH- and —CHaz- , optionally together with a pharmaceutically

acceptable excipient.

In another preferred embodiment of the invention the method comptrises

75 administration 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 -8 ot -
CH=CH-;
20 RS denotes hydrogen, hydroxy or methyl;
R¥" and R?" which may be identical or different, denote methyl or ethyl;
R¥7 R R17 and R1¥, which may be identical or different, denote hydrogen, -CFs or
fluorine, preferably hydrogen;
Rxand R¥ which may be identical or different, denote hydrogen, -CFs or fluorine,
25 preferably hydrogen or
R* and R* togethet denote a single bond or the bridging group -O-, optionally together

with a pharmaceutically acceptable excipient.

In a2nother preferred embodiment of the invention the method comprises

30  administration of compounds of formula If wherein



\CC and HH - 38 - X - denotes chloride, brom de or
t net hanesul phonate, preferably bromde; 5 R10 denotes hydroxy or nethyl;
R1- and R2- which may be identical or different represent nethyl or ethyl,
preferably nmethyl; R20, R21, R20' and R21' which may be identical or
different represent hydrogen, -CF3, - CHF2 or fluorine, preferably hydrogen
or fluorine, optionally together with-#710 pharnmaceutically acceptabl e
exci pient. In another preferred enbodi nent of the invention the method
conprises adm nistration of conpounds of fornula I g wherein 15 A denotes a
doubl e- bonded Xgr oup.nsed wetgd from anong XC=C and NHHO H X - denotes
brom de; 20 It. 10 _denotes h¥gro§¥ or nethyl, preferably nethyl;

Dand B denote -CH=CH-;

R1¢ denotes hydrogen, hydroxy or methyl;

R and R?" denote methyl;

5 R, R R'"and R'® | which may be identical or different, denote hydrogen or fluorine,

preferably hydrogen;

Rx and R¥ which may be identical or different, denote hydrogen or fluorine, preferably

hydrogen or

R= znd R¥ together denote a single bond or the bridging group -O-, optionally together

70 with a pharmaceutically acceptable excipient.

Of particulat impottance within the method according to the invention are the
following compounds of formula 1f:
cyclopropyltropine benzilate methobromide;

15 cyclopropylzopine 2,2-diphenylpropionate methobromide;
cyclopropyltropine -hydroxy-xanthene-9-carboxylate methobromide;
cyclopropyltropine 9-methyl-fluotene-9-carboxylate methobromide; cyclopropyltropine
9-methyl-xanthene-9-carboxylate methobromide; cyclopropyltropine 9-hydroxy-
fluorene-9-carboxylate methobromide; cyclopropyltropine methyl 4,4'-difluorobenzilate

20  methobromide.

The pharmaceutical compositions according to the invendon may contain the
compounds of formula 1f optionally in the form of the individual optical isomers,

mixtures of the individual enantiomers or racemates thereof.

25
The compounds of formula 1g are known in the att (WO 03/064417).
In another preferred embodiment of the invention the method comprises
administration of compounds of formula 1g wherein

30

Al denotes a double-bonded group selected from among



R 1- and R2- which may be identical or different represent nethyl or ethyl,
preferably nethyl; R3, 125, R3' and R4' which nmay be identical or

di fferent represent hydrogen or fluorine, 25 optionally together with a
phar maceutical ly acceptable excipient. O particular i;nportance within the
met hod according to the invention are the foll ow ng conpounds of fornula

| g: tropenol 9-hydrotry-xanthene-9-car@dxyl ate nmethobrotnide; - 39 -
scopi ne 9- hydr oxy- xant hene- 9- car boxyl at e net hobr om de; ttopenol

9- met hyl - xant hene- 9- car boxyl at e net hobrom de; scopi ne

9- met hyl - xant hene- 9- carboxylate met hobr om de; tropenol

9- et hyl - xantheni rboxylate trj ethobrom de; 5 tropenol

9-di fl uoronet hyl ¢ £ﬁ-9q§$§§€%rlate met hobr or ni de; scopi ne

9- hydr oxynet hyl - Hamthene-9- at e’ net hobrom de. The pharnmaceuti cal

conpositions according to the invention nmay contain the conpounds of
formula | g optionally in the formof the individual optical isonmers, 10
m xtures of tRe_ individyal enantionmers or cenate reo The al kyl
groups used, Eﬁle§gmﬁF % “??ﬁ?g&mﬁﬁﬁﬁdﬁ ﬁgﬁh gﬁﬁ% anched al kyl

groups havkngRﬁd&@uéhﬁﬂ@QQﬁnam@ns Exanples |nclude met hyl, ethyl, propyl
or butyL The gr.ou et.h or but Iy also be
referred to b@l %ﬁlg’ B ébf5T¥8ﬂ§9W@gxﬁfq”ﬁ?gﬁmgpﬂg&ﬁwﬂRFE?%thhermnse

stated, the deéhpjtions propyl and butyl also include all possible isoneric

forms of the in.question.  Thus. for | includes n-
propyl and is%éggggﬁﬁ?dgut dVW?ﬁﬁ&%%“ ‘gdgﬁﬁerpg y%%é?1(§ﬁﬁ tert.
-butyl, etc. QHEthMdehﬁakhWkhgﬁqypsrﬂ@ﬁﬂgcpﬂhﬂ&sqgﬂhen&%se stated, are

allcycllc ro carbon atons. These are the cyclopropyl
cyclobutylg %#%%8%%“?3“: qj VAOREXYl groups. According to the invention

cydopropyl is of partlcular |nportance within the scope of the present

i nvention. 2 | k I stated, ate
branched and%ﬁﬂgﬁg% M8EQSH%P8HB%b %ggigﬁgmﬁﬁ% 8%%%%%%?%ﬁ 1 to 5 carbon
at ons. Exanpl@bmmﬂvhmd@komgwh@beﬁ@nn@a1gnhyﬂm propyl ene or butyl ene.

5 A denotes a double-bonded group selected from among
RN
= an ; .
H B H g H

X " denotes bromide;
20
R denotes hydroxy or methyl, preferably methyl;
R 2nd R2” which may be identical or different represent methyl or ethyl, preferably
methyl;
R3, R4 R* and R* which may be identical or different represent hydrogen or fluorine,

25  optionally together with 2 pharmaceutically acceptable excipient.

Of patticulat importance within the method according to the invention are the
following compounds of formula 1g:

tropenol 9-hydroxy-xanthene-9-carboxylate methobromide;



The al kyl ene- hal ogen groups used, unless otherw se stated, are branched and
30 unbranched doubl e-bonded al kyl bridges with 1 to 4 carbon atons which
may be nono-, di- or trisubstituted, preferably disubstituted, by a

hal ogen. Accordingly, unless otherw se stated, the term al kyl ene- OH groups
denotes branched and unbranched - 40 - doubl e-bonded al kyl bridges with 1
to 4 carbon atons which may be nono-, -d?= or trisubstituted, preferably
nonosubstituted, by .a hydroxy. The al kyl oxy groups used, unless otherw se
stated, are branched and unbranched al kyl 5 groups with 1 to 5 carbon atons
whi ch are | i niepingf-bydarryossthen-daedaryamacthdioreidiing may be nentioned, for

exanpl e: et hyl axy.o LAY kO Yene PLABYL RN mMobRIiYd; OXY. The groups net hyl oxy,
et hyl oxy, propyLoxg or but%]o§%ﬁgay optionally also be referred to by the
abbr evi at i onsSRBO: -metyl-PrgHE-DrtBEGE Bteysmither wi se stated, the

definitions p&&gﬁ&@&mwﬁQgﬂﬁﬁgyhg&%ﬁﬁk%Q&hﬂﬁhﬂﬂ@ all possible isomeric forns
of the 10 groups in question. Thus, for exanple, propyloxy includes
n- propyl oxy awePerddpiibiovrresiyl-xsthept Ssarbomiat edebiogddep ut vl oxy, sec. butyl oxy

and tert -but&L@Myymﬂﬂkwﬂﬂgiﬂmmgm@hﬁ@%ﬁﬂ@ﬁk@%ﬁ@mﬁgSSib|y be used within
the scope of the present invention instead of the word al kyl oxy. The groups

nmet hyl oxy, ethyl oxy, propyl oxy or butyloxy may optionally also be referred
to as net hoXyThEiHexYeutibl REXMiEOEs ABdtk@Xro tSnvERgonahigibemigval Kyl oxy groups
used, unless otherw se_stated, are br n&%gd nd qufanch d doubl e- bonded
al kyl Dbri dgesCfReRAE 8”@3%é$ﬁﬁﬁn§? = freeh EBHT oW or

trisubsti tt egixapéseff eleahliydanmesishsisict wicathtesliyerafl al kyl oxy group. 20 The
-0-CO al kyl groups used, unless otherw se stated, are branched and

unbranched al kyl groups with 1 to 4 carbon atons which are bonded via an
ester group. Thedal deyhps gecdiiptesastRerbBadael, aic bemtied abduribh@cledelany| car bon of

(ne ester oroyp ToePLD-0.Clonhaleast, ol SPuL ey lr st ood
The groups methyl, ethyl, propyl ot butyl may optionally also be referred to by the
15  abbreviations Me, Et, Prop or Bu. Unless otherwise stated, the definitions propyl and
buty also include all possible isomeric forms of the groups in question. Thus, for
example, propyl includes n- propyl and iso-propyl, butyl includes iso-butyl, sec. butyl

and tert. -butyl, etc.

20 The cycloalkyl groups used, unless otherwise stated, are alicyclic groups with 3 to 6
carbon atotns. These are the cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl groups.
According to the invention cyclopropyl is of particular importance within the scope of

the present invention.

25 'The alkylene groups used, unless otherwise stated, ate branched and unbranched
double- bonded alkyl bridges with 1 to 5 carbon atoms. Examples include: methylene,
ethylene, propylene or butylene.

The atkylene-halogen groups used, unless otherwise stated, are branched and
30 unbranched double-bonded alkyl bridges with 1 to 4 carbon atoms which may be
mono-, di- or trisubstitated, preferably disubstituted, by a halogen. Accordingly, unless

otherwise stated, the term alkylene-OH groups denotes branched and unbranched



Wthin the scope of the present invention hal ogen denotes fluorine,
chlorine, bromne or iodine. Unless otherw se stated, fluorine and brom ne
are the preferred hal ogens. The group CO denotes a carbonyl group. 30 The
i nhal ati on device according to the invention conprises the conpounds of
formula 1 preferably in adm xture with a pharnmaceutically acceptable
excipient to forma powder m xture. Th&{ollow ng pharmaceutically
accept abl e excipients may be used to - 41 - prepare these inhal abl e powder
m xtures according to the invention: rnonosacchatides (e.g. glucose or

ar abi nose), dk@Hebhakﬂdh%bﬁéﬁgwﬁﬂtmx%nm@ongam@h@kbsnyb¢ﬁwnqmﬁéOrttehalose),
oligo- and p ( | yakohol s (e.g. sorbitol,
manni tol , xyﬂ%%éﬁﬁﬁgggeg%% é%%mm rﬁ%ﬁ%or e, cal cium carbonate) or

m xtures of these excipients with one 5 anot her. Preferably, nono- or

di sacchari demr@yw@ Shupleh; %nfea%&&éﬁﬁse%tﬁéda&é 056100 ol MEQSGed SiPT F erred,
particul arly, but’ not ch ['usively, e formof their hydrates. For the
pur poses of um@wswv@th%mﬂxma@méyéxéﬁahphéwaM@gﬁﬁam@wmhﬁxﬁékww@ularly

pr eferred eX%@'b@%ﬁaon‘é@'f&r%xir%ﬁé O loﬂ‘r Q‘Lﬁ&@b[;r J}?BQEELH}IQJY 1S monohydtate
is nost particularly préferre Th he conpoun o] rmula 1 may be used
in the f rm couwhes Ylpﬁe@hﬂ@@spm@mﬂ ToivrE may oportlyrlse be wEEed.  The
separation ofy el&aa@ueasaaﬁg mebr 21 @%d@%@bﬁﬁ%mmﬁ& &Rl ihed out using

met hods known |n the art romat ogr aphy on chiral phases, etc.).
15 Opti onal | ydefigifigns Pﬁ%ﬁ’&@&’tﬁ%#ﬁ@%@é%’é‘@ %tble somerls fpmpehtieon cont ai ns

plural of ;505885:p0fn RediBA BN BHexdnihIDPMPREy iR DRbpROHLAL Bs, beside one
conmpound of fornula 1, another active Ingredient, Preferably the additional

active i ngr edieRTioxy. dugloppipgades isehpilosy, seo\inidary pd teig -burlen. ?t?“érh“r' 20 the group

consi sting ofydk ks myﬂscb@mws&&kdwﬁhﬁQiets&fpebfmbpmtm@lhon carbuterol,
cl enbut er ol fenoterol f gr not er ol hexop enal i he, |soethar|ne

|soprenaI|nelmWEQBQQFBB?%ﬁ%FmYHﬁbﬂ?ﬁ?&F ﬁ@@?ﬁh@”P H?%?bnol

or ci pr enal i NnanayRibfididlyedlselbe rfiE:0Aas B M thoxh,@PHoRY, Bfdpbxy ch:Ib[iioqul‘ ol, ri t odr | ne,
sal neterol, salnefanol, soterenot, sul phonterol, tiaram de, terbutaline,
tolubuterdf CHF- 1035, HOKU- 81, KUL- 1248, 3- 25 (4-

{6- hydroxynerhyh&ﬂh&n%ﬁbqqghxkamﬂwﬂ&mn&@ﬁﬁykhuiw&bmhaﬁaemESulfoneanide,
5-[2-(5, 6- Diethyl-indap-2-ylasnj.no)-1- et h

ydr oxy” T qUPRBIRS SRR i R By 255 Yo attpd ot may e

- ( 2- phenyl et hact), di- opytisibsstitef roefymble tabydshbstamdniotanatkiypky] group.
-2(3H) - benzot hiazolone , 1 -(2-fluoro-4- hydroxyphenyl)-244-(1
- benzi m dazol y1) - 2- et hyl - 2- but yl am nol et hanol , 1 - -(4- 30

met hoxybene y | FlarDAK) -l byodpovsyd el lofhesw@se sfatkd(ard branched and unbranched

-b imd | | - 2- t Me ;
0 gnH-Zl5mhygf gxy g-r WEA{.EE{ (o) gcaﬂpo"ﬁ %Ar&%}gc%]aget &%@QJ viz anJESter group. The alkyl

, 4- benzoxazi re@wpy ik bQﬂC[e@d'(rdbﬂN;ol\dblci sretohyltaalimiond preertylgroud- Fet thyd “2CPr opyl anmi no]
Et hanol , 142 ljl@ﬁlbﬂo%&?é)!ﬁp?’éhgég béhiderstood anatogously. The group -O-CO-CF; denotes
triflucroacetate.
25
Within the scope of the present invention halogen denotes fluorine, chlotine, bromine
or iodine. Usiless otherwise stated, fluorine and bromine are the preferred halogens.

The group CO denotes a carbonyl group.

30  The inhalation device according to the invention comprises the compounds of formula
1 preferably in admixture with a pharmaceutically acceptable excipient to form a

powder mixture. The following phatmaceutically acceptable excipients may be used to



- 42 - 1,4-
benzoxazi n- 8-y1] - 243- (4- met hoxyphenyl) - 2- net hyl- 2- pr opyl am no] et hanol , 1
-[ 2H5- hydroxy-3 -0X0-4H 1 , 4-benzoxazin-8-yll -2- [3
- (4-n-butyl oxyphenyl) - 2-net hyl- 2- propyl am no]ethanol , 1 - [2H 5-hydroxy-3
-ox0-4H 1 , 4-benzoxazi n- 8- yI] -2- {4 {3 - (4-
nethoxyphenyl) 1,2, 4-triazol -3-y1]-2-néthyl - 2- but yl ami no} et hanol ,
5- hydroxy 8-(1- 5
hydr oxy- 2-i sopropy| am nobut y1) - 2H 1, 4- benzoxazi n- 3- (4H) - one, 1-
(4- ami no- 3- c Hirenaes-these nhalgtla Romdet iy tosh etegiing o the ioversigryRepsiasgyedenancl and 1
- (4-et hoxycarg? %ﬂc@s@-bpﬁaﬁnos Bﬁgéhandes e.g. lactose saccharose maltose trehalose
5-fl uor ophen tert-buty anlno)et anol, optionally in the formof the
racemates, t Hélg@,rr%a Pq’lﬁﬁ@h%flde% ®e dKizse)erdmirehals (agrdoréﬁ?ln raitPly<rling
phar macol ogi calhd (v 36EGRLARNIR, Akluth @fdhid) QP mB@klsSranet dbigichy duatgs thereof .
10 According to the |nstant |nvention nDre preferred beta.2 agonists 2 are
sel ect ed ff orfnpthe Brefsaplycenst f irfgehardep arBiEarior thepyht fila®=ot car but er ol ,
clenbuterol, §ebQlEkOked HARIAY, Bls ndd EXRBTEN & thORem bR hlratesPFd:bUt er Ol |
procaterol, reproterol, salneterol, sulphonterol, terbutaline, tolubuterol
3-(4- {642- Hyle peses qf sheigiepesny lagose pad Bolossarnte RYFHCHE Aypferted
et hyl am nokheixkikax Yhile IR4EK] Prefieing BITSAb @ RRABAydS c Db phlicnly
Di et hyl -i ndan- 2-yl am no) - 1-hydroxy-ethyl]-8-hydroxy- 1H—qU|noI|n 2-one
4- hydr oxy- 7- Rgeiedi 2. {7 [342- " phenyl et hoxy) pr opyl ] sul phonyn et hyl ] - ani no}
et hyl] - 2( 3#) - benzothiazolone , 1-(2- quoro- 4- hydr oxyphenyl) - 244- (1
- benzi m dazol 2- but Ianl t hanol (4-
met h oxyb en zylﬁ’ér?PﬁB?“n WBWPIH rR;:lu];e Sb F%m(of fhen: raz:ﬁx[nates enantiomets
ben2i m dazol y&hﬁmﬁﬁﬁlh&af- Zhe ﬁp&@ﬂoﬁbﬂtrﬁﬁicﬁ{em the racemates may be catried |

e i IR s s

1-[ 2H 5- hydr oxy- 3 oxo 4H—1 4-

L2tk 5 Iy Sy et een et e e op R B PR SR, BE PANOT
-(4- nbutyloxyphehy&%xﬂ}mﬁﬁhy®ﬂﬁdmpampgkAmmmnkethanmhdbf&m@ﬂkﬂ5-hydroxy-3

-0X0-4H 1 o%ﬂ nzox%g p-8-yl] -2- {4- [3 -(4-

nethoxyphenyfT‘ FA-Cr158Z01 - 3- y11- 2- et hyl - 2- butyl ami no} et hanol ,

5- hydr oxy- 8- (1- hydroxy- 2 |sopropylan1nobuty1) 2H 1, 4-

benzoxazi n- 3- SO 3&%&&&%&%&&&{959&%aﬁ§$4tdeﬂ£mg$eélee@%&yl) 2-tert.

but yl am no) et ycar onyl-am no- 3- cyano-
5- f | uor ophenyt guy toesisting btailtand brojbetchboplierd gupotratl grbikrdbhe form of the

racenat es, tﬁ%m%ﬂ@%f&ﬂ&%&§ﬁn&ﬁ%ﬂﬂ@z e%&ﬂ§£§m@ﬂﬂuﬂpkbﬁgﬁhky the
pharnacologlcally acceptable acid addition salts and the hydrates thereof.

D 43 - Nore pretadnssio) mabuteroh mehndripatheiapratergach preiareagiing PibEtieh conposi ti ons

according to };Ibétew\@;&em%p rifieErof Bl REAL Hihdr QB SHRRG.d 8bRtp50! . formoterol,
sal rneterol, g dr oxy-

2-(4- hydr oxy-lb wrelxwwerm@mmwﬁwwms HOIH-BA LT85 3) -

benzenesulf O'E%E{HJ Z.dﬁ droxy-2-(4-hydroxy-3- b dtoxymeﬂlyl- henyl)-ethylamino]- hcxyloxy}-

542- (5, 6-Di et -|ndan 2- (|§nlﬁ%% drox ?eth 11- 8- hydr ox

utyl) benzenesulfoneamlde 5-[2-(5, 6- 1ethy1 mdan‘2~ylammo) -l-hydroxy-e yl]-S—

hydroxy-lH-quinolin-2-one , 4-hydroxy-7- [2- { [2- { [3 -(2-phenylethoxy)propyl]

sulphonyl} ethyl] -amino} ethyl] -2(3H)-benzothiazolone , 1 -(2-fluoro-4-

hydroxyphenyl)-2-[4-( -benzimidazolyl}-2-methyl-2-butylaminolethanol , 1 - [3 -(4-

30  methoxybenzyl-amino)-4-hydroxyphenyl] -2- [4-( 1 -benzimidazolyl)-2-methyl-2-
butylamino]ethanol , 1 -[2H-5-hydtoxy-3-oxo-4H-1 ,4-benzoxazin-8-yl]-2-[3-(4-N,N-
dimethylaminophenyl)-2-methyl-2-propylamino]ethanol , 1-[2H-5-hydroxy-3-oxo-4H-



5 1Hqui nolin-2-one , 1 43-(4-tnethoxybenzyl-am no)-4-hydroxyphenyl]-2[4-(1
- benzi m dazol y1) - 2- net hyl - 2- but yl am no] et hanol

, 14211- 5- hydr oxy- 3- oxo- 4H 1, 4-

benzoxazi n-8-yl]-2-[3-(4-N, N-di rnet hyl arai nophenyl) - 2- net hyl - 2- pr opyl am no]
et hanol 1 -

[ 2H 5- hydr oxy- 3- ox0- 4H 1, 4- benaoxaai n--82y1] - 213- ( 4- met hoxypheny1l) - 2- net hy1-
2- propyl am nol et hanol

142H 5- hydr oxy- 3- oxo- 4H 14- benaoxaai n- 8-yl | -243-(4-n- to

but yl oxypheny{# Renretdaipt8-y8-3o[B dfyoe durinpbérgd)-Aamediyl-2-propylamino]ethanol , 1 -[2H-

142H 5- hydr ox -
- (4- et hoxyph%na%%wa%aggﬁﬁi tlpgég% K.ISI}][]BZ%J J(4 g?‘l l{)%rghlng%znfeth%} nol et hanol
opti onal | y i nptohganfinglethaypl t%e[%ééeém&e% OX@-HE- bﬁdwmc’@m%yi} tzhé‘I—&ﬁ-ast er eoner s
d opt | I d | t
and optiona Eﬁhmﬁo 2@&%&&&&% y’l]lé :ﬂﬁ%‘ ﬁm?fm%m% éﬂQm@l @'k%&r%gy gl ts

t hereof, and e hy t'her eof am rnedc t1 oned above the
15 conpounds hmzémtowls*mﬂﬁ'ﬁmé}ﬁ -L,4-beazoxazin-3-(4H)-one, |- (‘Lﬁnﬂno 3-chloro-5-

3-(4-{642- Hyd - ok
e y1 Oyl - but FrS YR BD A s UAC ALY REERM e S pULRR!
5-[2- (5, 6- Di etyt- ISYWQWPMID aﬁﬁeﬁdaurﬂammo)cﬂqanol optionally in the form of the

hydr oxy- et hyl L& AhOdVndohieds; G QL ads SASpASRIAEL ﬁﬂaﬁﬁic@ﬁb%l’aﬂpr eferred,
optionally in the formof the racemates, the enanti oners e dig stereonas
and opti onal | sFceimblesid prdiics sagisaa fieyrdateeeatfl e add addition salts thereof,
and the 20,hydrates thereof. O the betamtnetics nentioned above the
conmpounds fornoterol and salnmeterol are partl cularly preferred, optionally
in the form ofcPringtadieipReEEverf AR SKATITENDFe: 22PHeS 48 s SFesMBY s and

optional 'y thgephapoeeeQdrsahbicrackentablenaghidabekeid, @d&hoﬁ:&]lt s thereof,
and the hydrates thereof. 25 Exampl es of harma ol o |ca accept abl e add

addi ti on sal t?%?“@hé“ﬁ@?ﬁﬂ?ﬁé‘ﬁ“&%‘ B &‘E?ff%ﬁ’&i’cﬁrﬁr chf #Plon are the
phar naceut i ca&ﬁpma&&gp&aﬁihﬁc SethtuSers¥ 8- @h{@pﬁ—lﬁﬁk@&t(@ﬁy&@ﬁ)m anong the salts

of hydrochlorjc, acid dr bro u Ic a iCc acid,
met hgnesul ‘bho dEOX?é‘BFtBYI'P}é‘/ ?&ri“bo??‘ WS} hgtgﬁ’ﬁme%ﬂ%%?ﬁ&éd% Qcﬁgél actic
acid, citric Bedtl-infard ﬁxﬂuﬁo)amﬁydmxgke:hiylpsmwoﬁ Haphthat-enecdiybexyli ¢ acid,

4-phenykinna o r.ophenyl. ic e acid or maleic
acid. If desi ﬁg?[rﬁitpg?gg&’%w?rﬁ%ﬂ]é%?gﬁg‘%yﬁﬁneéﬁg}%’ﬂ]ﬂé/ $Yay al so be used to
prepare t he skdaksthidzolone , U@- ﬂquee{hydib@ghetr@l) -2hed Ihwmnidiamw) Zthehgdl ts of the
bet am netics el ect r ydro | de pnai de,

sul phat e, phoéptﬁar{m‘g:J fi‘Jﬁr(r)Ea’rlg' e @ﬁ’gn Zﬂlaﬁrﬁ%rc’\ hmﬁgg_ P{ nnanat e,
5-(2.4-di fa uob@pﬂn@chyél;)l)saﬂnethyﬂ%\foetylaﬂnwOb&tmolah[de:i h%iio@&ﬁ@xaﬁlé 18+ ef erred.

Part | arl d I . i I I
B B L L S B e e S
5-(2.4-di fl uok [(SI:iHiehrvyltoycs alokeyHdttebapkaxii-fall Bei-6 mohomplicar) 2 methyl-2-
4- ph | ci I

pheny! ci NS dudis A Hesorigaheny 6okl o Bhe.and s

xi naf oate are articu IC)‘?_ire the salts
of 2 in the chgéowhﬂfﬂw ?rmeéwai %@Yb@@itﬂfaﬁ@mlt[?él-ﬁ @*@Yﬁ‘l -ox9-#E,1 .4ul phat e

and fumarage, ,Ia@h% daoghl, R fUImBah e Adg par ticul arly
preferred, suc %s fo?r]mt ero (10 fu%gjfat g "Salts o? sal ter ol ,
forrnoter 0| butylamino}ethanol , 5-hydroxy-8-(- hydroxy-2-isopropylaminobutyl}-2H-1,4-

3- (4-{642- Hydg&fégxa%n(aﬂ(aﬁy&reqw-mwhﬂ%yﬁn@h.taﬁnpdnﬁgyea}z@Iézwl am nokhei cyl oxy

| -butyl)benzenesul f oneam de Di et hyl i ndan-
2-yl ami no) - 1- h%?%%y)ﬁ‘éﬁ?}i@%i%%??@%ybollﬂa’a@PﬁdW% 2 flepsarhengd)- &0¢Eef er abl y

used as 15 t hg,etaskeaRS, 'oﬁﬁor@ﬂy@ﬁ%f@h@gfttn@mt:éﬁ%tés Qy@%@mmqhepartl cul ar
|rrportance are saltneterol fornmoterol salts. reference to the term

bet ani met i%s Qlﬂséﬁffweifsr?@fiﬂa%ﬂ]& thepharpirelogicadly F‘ﬁ@’t?béq "ékflailﬁtim‘é‘hs&]ﬁ% ™8mers or
m xtures ther gy his hfigofPhar maceutical conpositions according to the

i nvention, the corrpounds 2 may be present in the formof their racenmates,
enantionmers or mxtures thereof. The separation of the enarnionmers from




20 the racemates may be carried out using nethods known in the art (e.g. by
chromat ography on chiral phases, etc.) If the conpounds 2 are used in the
formof their enantioners, it is particularly preferable to use the
enantiomers in the R configuration at the COH group. 25 Optionally, the

i nhal ati on device according to the invention contains plural of doses of a
medi canment in powder formthat containé®beside one conpound of forrmula 1 a
steroid 3 as another active ingredient. In such nmedi canent conbinations the

steroid 3 is preferably selected from anong 30 prednisol one, prednl sone ,
but i xocor t pr dfPie peefesbliRPRbeaDEBAS 2 Pt A5 MBI bR OMP BRI RACPIA S frothe

tdanci nol one mveﬁuaﬁﬁpgae@@d froflabh SRSQNEL, fonﬁ&@i%l @a‘ffﬁ&@rohﬁ?y . [@som de ,

rof | eponi de , ST- , dexanet hasone , (5)-fluoronet

6a, 9a- di f | uor%scdzcm-% (@ydroxy—&bydro:ww@ﬂmhe@%)ﬁéﬁ Wwﬂexrbfﬂi bpEFBt a] hydr oxy-
16a- met hyl - 3 ;.Qx0:ARHR8H8 5[ g(ﬁf)ﬂﬂﬁlqﬁdan-’b hatdhb9nalyB -8 hydroxy-

(S) - (2- oxo-tettahydro-furan-3 Oct-difluOr0-11 P- hydroxy 1l6anet hyl -

-0ox0- 17a-dr dﬁr%‘ﬁ?%%?ﬂ%ﬁdﬂ%@ﬁ%thoﬁb%zﬂjﬁ%‘ﬁ@ }13’}510}3’13’&?3190% Hilonate, and
etiprednol - diahhehRa0et Aty CBNGhamlefihanont Lz@pah;lcwoﬂyn dzbepfiar m of the
racemates, 5 enantioners or diastereoners t eregﬁEW and o “O?Ewm% in the
form of the SsPrazETili-( N dechiuppephen)ferehyvareay ydr at es
thlereofd ]lcn plaI[E @Lﬂyafdxw@ﬁ@mil,mslu?lﬁ%@qw[e (&Qﬁ%big@hér@]ma diglsteroid 3 is
sel ecte rom-t group co uni s , be asone

tri anci nol oné’™p %Llfcg &E‘Iel OL gglﬁ%% acﬁ” desoni de

rof | eponi de bu% axy%%ﬁyl z&emgrmﬁrb@m]atha@a) 1-[2[[4 Slaydacei3hykb-46l4,49a- di f | uoro- 1
la- [(2-fura ar

- oxo- andr os t ?ogam—g—%li 21% [% 6(?_536% R%vd]é o X 4-tr1azg}[£qylr )é—me%hyl 2-

(S) - (2- ox0- t edydimict}ethhdsl ﬁfpuBﬁ}Uﬂ.jﬂ&'ﬂc Ban di fk thoértatek lthSenahijaiedsshe 16a- met hy1l- 3
-0X0- 1l7a-pro |on ony q r;]? 7[a§1 ca b t hi opnate , and
eti prednol - d 5]5@?5 %puon?}gﬁe@ﬁéﬁ“iam? P OHEFPSrn'd °PRE*r acemat es,
enanti oner s Oher€dfi @ﬁ&l&r}@ﬂﬂmg ﬂletehfer)édfebamﬁlmﬁptsmmmheyl abdvetiive for m of t he
salts and derivativ ther t dr of. In
particul arfy PFErér ?20 110 [ cfaéjirlf‘ﬁtﬁ 33%6&%1% (% Y(ﬂ%{’gr%]iw ei%l.lygel ected
fromthe gr oqpxecgb)mﬁryﬂamm@ Itw;dlrezsbhmzlbbgnzefdeuﬂfpmm,emd S@fie’ﬂasdmie
ci cl esoni de 29, KL yorome EN cula
[ (2-furanyl car% on 1% dlffy %}ﬂ% roxy ug ?Lne%‘ P%)’itloﬂarrl?’dr ost a-
1cl i ene- 17f 3- plafcﬂmt mt@ndtven the & of thiepreedmed, ﬂdlé@@h@fﬂ@&@@@tﬁ@rmﬁ@ptl onally in
the for m of LA bAGEIALES,RNBRLLAVELS. B HASLELLARELSdNGRAY and

orm o d de

optionally in th erivatives thereof, the solvates
and/ or hyd¢ atledrateh greeof. Of the betamimetics mentioned above the compounds formoterol

and salmeterol ate particulatly preferred, optionally in the form of the racemates, the
enantiomets, the diastereomers and optionally the pharmacologically acceptable acid

addition salts theteof, and the hydrates thereof.

25 Examples of pharmacologically acceptable acid addition salts of the betamimetics 2
according to the invention are the pharmaceutically acceptable salts which are selected
from among the salts of hydrochlotic acid, hydrobromic acid, sulphuric acid,
phosphotic acid, methanesulphonic acid, acetic acid, famaric acid, succinic acid, lactic
acid, citric acid, tattaric acid, l-hydroxy-2-naphthalenecarboxylic acid, 4-phenylcinnamic

30 acid, 5-(2.4- diflucrophenyl)salicylic acid or maleic acid. If desired, mixtures of the

abovementioned acids may also be used to prepare the salts 2.



25 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, dihydrogen 30
phosphates, palrnitates, pivalates or-furcates. - 46 - Optionally, the

i nhal ati on device according to the invention contains plural of doses of a
medi canent on powder formthat contai ns beside one conpound of fornmula 1
addi ti onal | y hethingone afvettve, thenknftedeamingish? rsed tHefErMSBf ore and one

of the steroid Nt j f oL Eha e GhathnbRIpBAREaspect, there
i Iogﬁgﬁdzt ﬁy%%gmmg, ?dlﬂ}lgé,oﬁrﬁd%h 2, AACEOK IpRAE RS

is provided a ati'on devi ce acc I'ng to the invention, wherein each

blister cont apesyldnmhatefeélifvempheghmlisze: Brcafarop sheferte #ePIftrei n the

pharmaceuticaj, ¢ | .10, COEDLIL SE5in W2 Rlof MRh&eroRkRéreS Rddh ¥maige, conpound
of formul a 1?ﬁﬁ%8@?fﬁ%%kgﬂg scope ofmtheaiﬁ%alabfg pomﬁe.s accgrding to the

i nvention ¢ hethekoitqrhlorts stiphate, hrhraxrinimem s PdgalperbryPRigisre ds up to

250pm  pr ef er ghley, bek Wegind 0 ARG RAREAE-(2 MBBlorinekoEably: Aat ween 15 and
80p.m It nmay sonetines seem appropriate to add finer eﬁﬁlgigga.fractlons
with an averaqeecB&YWZéW@ﬂtfﬁEMBﬂlEdYW%ﬂtrﬁ PTEKEIGIEAT ¥ et i oned

above. These fiDRL EXGhRLENESHA BorR bt Oy &6dhesiiedubliaiant fiengitgup of possible
excipients |isted hereinbefore. Finall in order to Béﬁgare t he i nhal abl e

. . Y, .
powder s accor ahifythe bydrerbloridg andtfpmpiate pre PREAE greirerva BEPSIES |-, and
optionally,2 andlar 3, preferably with an average particle size of 0.5 to

| Oom nore preferably from1 to 6pm

Salts of salmeterol, formoterol, 3-(4-{6-[2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl-
phenyl)-ethylamino]-hexyloxy} “butyl)-benzenesulfoneamide, and 5-[2-(5,6-Diethyl-
indan- 2-ylamino)-l-hydroxy-ethyl]-8-hydroxy-IH-quinolin-2-one , are preferably used as

75 the betamimetics 2 according to the invention. Of particular importance are salmeterol
and formoterol salts. Any reference to the tetm betamimetics 2 also includes a reference
to the relevant enantiomers or mixtures thereof. In the pharmaceutical compositions
according to the invention, the compounds 2 may be present in the form of their
racemates, enantiomers or mixtures thereof. The separation of the enantiomers from

20 the racemates may be carried out using methods known in the art (e.g. by
chromatography on chiral phases, etc.) If the compounds 2 are used in the form of
their enantiomers, it is patticulatly preferable to use the enantiomers in the R

configuration at the C-OH group.

25 Optionally, the inhalation device according to the invention contains plural of doses of
| 2 medicament in powder form that contains beside one compound of formula 1 a

steroid 3 as another active ingredient.

In such medicament combinations the steroid 3 is preferably selected from among
30 prednisolone, prednisone , butixocortpropionate, RPR- 106541, flunisolide ,
beclomethasone , triamcinolone , budesonide , fluticasone , mometasone , ciclesonide ,

rofleponide , ST- 126 , dexamethasone , (S)-fluoromethyl 6or,9a-difluoro-170-[(2-



is added to the excipient m xture. Processes for producing the inhal able
powders 20 according to the invention by grinding and m cronising and
finally mixing the ingredients together are knowmn fromthe prior art. For
the nethods of preparing the pharmaceutical conpositions in powder form
reference may be nmade to the disclosure of WD 02/30390, WO 03/017970, or WO
25 03/ 017979 for exanple. The discl osufé-of WD 02/ 30390, WO 03/017970, and
WO 03/017979 is herby incorporated by reference into the instant patent
application in its entirety. As an exanpl e, the pharmaceuti cal

conposi tions feadediog)deg -tih@ephtiyolsorraghibd -30-sodreirottdsge- 1 met hod
described below. . - 47 - First, the excipi.ent, a th i bst ance are
placed in a s‘E?Fktoél}lﬁcl’"é‘em(%(gﬁxoérﬁﬁﬁl’ﬁﬁlﬁ@?n'ﬁ@%gtgg f#@uoéod@sggg%%%guggd has an
average partiglensize @fa—groéiohﬁcxgyodnai%;&lh, A-Beef eTRbibbthiodae, 4dpm  nost
preferably 2 to 5 p.m The excipient and the active _substance are
preferably adeipeedadi dighleroaskiatedByP- Bokpriivtt’ a1 fﬁafog?lé’é SRIEHYE mesh si ze of

0.1 to 2 mn prafelal Yianelomed hekofIRl ofRbilyh Bl @saldyhdbal® 0 0.6 mMm _
Preferably, the excipient is put in first and {Lhen the active substance is

added to the sirxitvg beaeiahaalvatpard/Aghvdnies M5l ng process the two
conponents are preferably added in batches. It is particularly preferred to
sieve in the two conponents_in_alternate Jayt%rs. T@\?{h i Xin ofththe

exci pi ent wi t Fr pafisuladh neefered pedicameyt © ak/"“%t‘a’&se BIERH AhiTEt fEWo conponent s
are still bei pg.adggdinPnefiRliad bycoldhBense wincindlbid Hgdéssnidinl y done once the
two conponentS have been sieved %&a%%l @%‘efz éf a&f%ggﬂﬁb? ng

chemi cal | y/0pr SpipsSRC {RIMARPRS el a d>T % nETRPE Ry dscri bed
above is not glready:ehbaifaBle 1 (@ fehykhdbhileg] f oF phydish- tdoe particle

sizes nmentioned 15 earlier, it can be ground up into the particle sizes
whi ch conf or mutetiyt hexabovewrbhticoridd-cphethiveter §)-Cosotutahwe-fr4r’oni si ng) . -
48 - Qaim 100 Jn0RLED) BOMRELS D8 ARy o b SSBANE RSk 1 - NVI NG 2
diene- 17B-carbothionate , and etiptednol-dichloroacetate , optionally in the form of
75 the racemates, enantiomers or diastereomers thereof and optionally in the form of the

salts and derivatives thereof, the solvates and/or hydrates thereof.

In particularly preferred medicament combinations the steroid 3 is selected from the
group comptising budesonide , fluticasone , mometasone , ciclesonide , (S)-

20 fluoromethyl 6o, 9a-difluoro- 1 Ta- [(2-furanylcarbonyloxy] - 11 B-hydroxy- 160
methyl-3 -oxo-androsta- 1 ,A- diene-1 7B-catbothionate , and etiprednol-dichioroacetate
, optionally in the form of the tacemates, enantiomers or diastereomers thereof and
optionally in the form of the salts and detivatives thereof, the solvates and/or hydrates
thereof.

25
Any refetence to steroids 3 includes a reference to any salts or detivatives, hydrates ot
solvates thereof which may exist. Examples of possible salts and derivatives of the
steroids 3 may be: alkali metal salts, such as for example sodium or potassium salts,
sulphobenzoates, phosphates, isonicotinates, acetates, propionates, dihydrogen

30  phosphates, palmitates, pivalates ot furcates.



plurality of blister pockets depending fromsaid surface, each blister
pocket 5 containing a dose of nedicanent for inhalation by a user and, a
blister strip drive nechanismincluding a blister strip drive nenber shaped
to contact the strip along a line defined by the crease between a blister
pocket and said surface, to drive said strip. 10 2. An inhaler according to
claim1, wherein the blister strip dri#-nenber is configured to direct a

| ar ger conponent of force in a direction along the surface of the strip
relative to a conponent of force directed against a blister_ pocket. 3.
An i nhal er acEwtefialyhedbelginreticorcceriliag i the nyiREprFoRtis elupl P%CE’E‘%S °firi ve 15

mechani sm i ncl ydes, .ap &rMMOM&aMOh%?BCSﬁEBh@COg{pBMI@ Jresiieh 11 s di sposed on

an end of said arm 4. An inhaler according to claim3, wherein the
bl i ster stri padiiidopdlyfrefrbene of g batatsirpesiessd mendpngd hetsirbefete 28¢19% fdPecont act t he

strip along said:dkng.detd ned.hy..L he 20 crease between a blister pocket and
said surface. 5. An inhaler according to claim4, wherein the edge has a

radius of dp to 0.2mm 25 6. An inhaler according to claim4 or claimb5,

wherein the bhkéa&&{gt%foﬁé&p%,iﬂéeigﬁfmﬁéd&ﬂﬂmah&e&vﬁ@a@&ldﬁgmehead on the
end of the armthat” tapers fromthe armto the blister strip cﬁgntact edge.

7. An inhal er HEePEigreingagyRlisEs copfaigs AphampcsutEsal CRRBPEHOR B PRV ST P er strip

30 drive menbeheainthc-phRALREGOMMBHERISR il abe Graptefabitiyoriche bl i ster
stripis  restricted to the blister strip contact edge. - 49 - 8. An inhaler

according to &pfPuprdeffara’ to 7, wherein the armand/or blister strip
drive nmenbgr is shaped such that the blister strip contact edge contacts

e orease D icope e ihaleble BB deCEra D A Bl BEEGfeak® ST P

have a maximum average particle size of up to 250pm, preferably between 10 and
150um, most preferably between 15 and 80pm. It may sometimes seem apptoptiate to
add finet excipient fractions with an average patticle size of 1 to 9um to the excipients

75 mentioned above. These finer excipients are also selected from the group of possible
excipients listed hereinbefore. Finally, in order to prepare the inhalable powdets
accotding to the invention, micronised active substance I-, and optionally 2 and/or 3,
preferably with an average particle size of 0.5 to 10pum, more preferably from 1 to 6pim,
is added to the excipient mixture. Processes for producing the inhalable powders

20 according to the invention by gtinding and micronising and finally mixing the

ingredients together are known from the ptior art.

For the methods of preparing the pharmaceutical compositions in powder form

reference may be made to the disclosure of WO 02/30390, WO 03/017970, or WO
25 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.

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

30  obtained by the method desctibed below.



5 9. An inhaler according to claim8, wherein the armand/or blister strip
drive nenber is at least partially curved in shaped such that the blister
strip contact edge contacts at least a partially curved |ine defined by the
crease between a shaped blister pocket and the surface of the strip. 10

10. An inhal er according to any of clains 3 to 9, wherein the blister strip
drive nenber has | eadi ng and trairing‘ﬁﬁrster strip contact edges on
opposite sides of an axis extending in a radial direction through said arm
and the blister strip drive nenber so that the l|eading blister strip
contact edge EEWH%R%%WFW@mé?Fﬁﬁwéﬁﬁﬁ@m§&ﬁdﬁF?H%a8@?Wﬁ§HmEV??%@“crease
between one bl S &r. BOCKEL oA S2bHradopSiHd BE 8 MG 0L pelicd i BRber i s
rotated in one direction and so that t%e trailing blister strip contact
edge cont act spinh@os prefapbil 200§ peailtle ticipendef ilradide yulishecegragasfenatipt ween an
adj acent blister, pocket and said.surfac when. t h ri.ve nme [, 1S rotated
in the opposi ?‘%e‘aﬁ?’@&sfﬂéﬁ?mﬁm ‘.’%ﬁ“‘%ﬁ@ %rflesg'c?%%?ﬁ]l'lgﬁ ztngm’cqr%?%blﬁo, wher ei n
the end vi ew 08 1«d hembhbsipeaterstily 0. ptodrd me. Prefebbly, theexsylbstiapitiafibtyand r i angul ar
or part triangular in shape, .t x of. the tri e -0 in a
radially inmagﬁn F?%g'F%ﬁgg?gﬁgg?ﬂggFéngf$fé§ e.g@g%%$ﬁ %?ggiﬁpinhaler
accordi ng to theaverobfpooentsldts prafebigiaddet frebadsdhies fréypagicnlagy wefewal toSerwenber has
a substantially, flat or cong 2 1ng. mggt@qg@ blister
strip contact e dggFom&§#8§%9¥%ﬁ§¥g?&§§§8r I SQP% €%§%n11 or 15, wher ei n
sai d end faceswxtuendsy iake plagivaiethe Wogprsabstsant §t8 btiye wided: Pepfarablgl es to a
pl ane of the 30ivirm i1 ach 268115, $§! e SRvBBech QbR isuish@antial ly the
sanme as tﬁg d%%g%ﬁte gﬁ“ééﬁ£% e‘%réﬁsecgﬁﬁ%.féé%nteblfsterﬂgimfs of a

bl i ster striplaye be i ndexed. 15. An inhal er according to any preceding
claim wherein the pitch of the 5 drive wheel is selected so as to be equal

to or larger than the pitch of the blister strip.. )
If after being chemically prepared the active substance used in the process described

above is not already obtainable in a crystalline form with the particle sizes mentioned
15 earlier, it can be ground up into the particle sizes which conform to the above-

mentioned parameters (so-called micronising).



16. An inhaler according to any preceding claim wherein the drive

mechani smis configured to sequentially nove a blister into alignnment with
a 10 blister opening nenber. 17. An inhaler according to claim 16, wherein
the inhal er conprises a nouthpiece and a cap to cover the nouthpiece, the
drive nmechani sm bei ng operable in respopse to movenent of the cap by a
user. 15 18. An inhaler according to ¢Paim 16 or 17, wherein the inhaler
conprises an actuator, the drive mechani sm bei ng operable in response to
novenent of tgF_actuator by a user. 20 19. An inhaler according to any of
claims 2 to 18*herein the drive nechani smincludes a drive wheel. 20. An
i nhal er according to claim 19, wherein the drive wheel conprises a
plurality of spokes,. each spoke form.ng an armof the blister drive
mechani sm 250 21 g rer a8 & B thithdo der B i B A 2R 0 ¢ wher e n
t he drive whedbraiy of blistaidobets deprpdeg flven srdiusicd, hadh Hikher pédket er strip
drive nmenber nt. Strip.a Lin | n crea bet ween a
blister pogkeggg%@ﬁégﬁgeéﬁf%%%%&g Fﬁg&%%ééﬁx %%ggﬁggg%gﬁﬁgﬂ§%§%ﬁ_ 30 - 51
- each bli st emeghosketindeohtgi blistg saiddse nofmbre dizpadrentontast theshrgd at i on by a

user, contai ”ﬁe g‘éﬂﬁ&i dlﬁﬁ?ch,{ BRYs), eengcen%%1isépp&{ll§l%lé1]%rsaﬁ%ﬁﬁ Ifg to claim

22, wherein the distance ween t creases o acent ister bows is
subst anti al | ydiissaidamp-as t he di stance between the | eading and trailing
edges of the blister strip contact edges. 24. An inhaler according to

claim22 or claim23, wherein the pitch of the blister strip is selected so
that it id%eqhal t® iskal4raseording o elpig bivthetrinthetblareyytipy diyOmebetlis 25, An

| nhal et accor gl ABYecPl 1ELR | BBpaRat Of Rbce WARERLDCAGH Bl Lishes pocket
has a part cylindrical central region and Bart hem spheri'cal end regions.
of the strip relative to a component of force directed against a blister pocket.

3. An inhaler according to claim 1 or claim 2, wherein the blister drive
75 mechanism includes an arm and the blister strip drive member is disposed on an

end of said arm.

4. An inhaler according to claim 3, wherein the blister strip drive member
has a blister strip contact edge to contact the strip along said line defined by the

20 crease between a blister pocket and said surface.

5. An inhaler according to claim 4, wherein the edge has a radius of up to
0.2mm.
25 6. An inhaler according to claim 4 or claim 5, wherein the blister strip drive

member comprises an enlarged head on the end of the arm that tapers from the

arm to the blister strip contact edge.

7. An inhaler according to any of claims 4 to 6, wherein the blister strip
30 drive member and arm are configured so that contact with the blister strip is

restricted to the blister strip contact edge.
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8. An inhaler according to any of claims 3 to 7, wherein the arm and/or
blister strip drive member is shaped such that the blister strip contact edge

contacts the crease between a shaped blister pocket and the surface of the strip.

9..  An inhaler according to claim 8, wherein the arm and/or blister strip drive
member is at least partially curved in shaped such that the blister strip contact
edge contacts at least a partially curved line defined by the crease between 2

shaped blister pocket and the surface of the strip.

10.  An inhaler accotding to any of claims 3 to 9, wherein the blister strip
drive member has leading and trailing blister strip contact edges on opposite
sides of an axis extending in a radial direction through said arm and the blister
strip drive member so that the leading blister strip contact edge contacts the
strip along said line defined by the crease between one blister pocket and said
surface when the drive member is rotated in one direction and so that the trailing
blister strip contact edge contacts the sttip along said line defined by the crease
between an adjacent blister pocket and said surface, when the drive member is

rotated in the opposite direction.

11.  An inhaler according to claim 10, wherein the end view of the blister strip
drive member is substantially triangular or part triangular in shape, the apex of

the triangle pointing in a radially inward direction along the length of the arm.

12, An inhaler according to claim 10 or 11, wherein the blister strip drive
membet has 2 substantially flat or concave end face extending between said

blister strip contact edges.

13.  An inhalet according to claim 10 or 11, wherein said end face extends in a

plane lying substantially at right angles to a plane of the arm.

14.  An inbaler according to claim 12, wherein the distance between said

leading and trailing edge blister strip contact edges in a direction along the end
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face is selected so as to be substantially the same as the distance between the

crease of adjacent blister bowls of a blister strip to be indexed.

15.  An inbaler according to any preceding claim, wherein the pitch of the
dtive wheel is selected so as to be equal to or latger than the pitch of the blister

strip.

16.  An inhaler according to any preceding claim, wherein the drive
mechanism is configured to sequentially move a blister into alignment with a

blister opening member.

17.  An inhaler according to claim 16, wherein the inhaler comprises a
mouthpiece and a cap to cover the mouthpiece, the drive mechanism being

operable in response to movement of the cap by a user.

18.  An inhaler according to claim 16 or 17, wherein the inhaler comprises an
actuatot, the dtive mechanism being opetable in response to movement of the

actuator by a user.

19.  An inhaler according to any of claims 2 to 18, wherein the drive

mechanism includes a drive wheel.

20.  An inhaler according to claim 19, wherein the drive wheel comprises a

plurality of spokes, each spoke forming an arm of the blister drive mechanism.

21.  An inhaler according to claim 19 ot claim 20, wherein the drive wheel 15
rotatable to move the arm so that the blister strip drive member contacts a stap
along a line defined by the ctease between a blister pocket and said surface of the

strip, to drive said strip.

22.  An inhaler accotding to any preceding claim, comprising a blister strip

having a surface and a plurality of blister pockets depending from said surface,
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each blister pocket containing a dose of medicament for inhalation by a user,

contained within said housing.

23.  An inhaler according to claim 22, wherein the distance between the
creases of adjacent blister bowls is substantially the same as the distance between

the leading and trailing edges of the blister strip contact edges.

24.  An inhaler accotding to claim 22 or claim 23, wherein the pitch of the
blister strip is selected so that it is equal to or less than the pitch of the dive

wheel.

25.  An inhaler according to any of claims 22 to 24, wherein each blister

pocket has a part cylindrical central region and part hemispherical end regions.



