d | nvent i on rel at

; UWWiKe3ev| \ vyD( 6T\ SY Conbi nations of Formoterol and a Tiotropi um Saft3 'lfUNSZU[B
ﬁﬁ““ “ﬂm\j‘w‘ﬂmtl ons of fornoterol and a tiotropiumsalt and
their use for t |nflarmatory or obstructive airways
di seases. For not er ol*g®og+2- hydr oxy- S- ( 1- hydr oxy- 2- (
(2- (4-met hoxyphenyl ) - 1- net hyl et hyl ) am no) et hyl ) phenyl ] f or mam de,
particularly in the formof its fumarate salt, is a bronchodilator used in
the treatnment of inflammtory or obstructive airways di seases. Use of
tiotropium brom de, Combinations of Formoterol and a Tiotropium Salt
(1la, 2(3, Sa, 7(3) - 7- ((hydroxydi - 2-t hi enyl acet yl' ) oxy) - 9, 9- di net hyl - 3- oxa- 9- azo
niatricyclo(3.3.1.02~4)-nonane bromde, in the treatnent of chronic
Obstructt nﬁE&"EﬁI‘Ieﬁdt& &aImssa&s%w&&&%%@% tidtroplah AMURLIHRL! SENY! Y
been foun that a si |cant unexpect ed erapeutic benefit, particularly
a syner dosthegraatmenté inflanmatoer Pt obskmctiveainvagadisenses. of i nf | armat ory or
obstructive airways di seases can be obtai ned by conbination therapy using
fornmoterol, or a salt or solvate thereof, and a tiotropiumsalt. For

i nst anc &orimptarsl Tﬂdééﬂybtoetydsﬁlﬁl@'dtrmysz-é(érfﬁtmhowhtlné)r tmyethydethgbarsisol-he
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this conbi na t hera i bits both a fast, on i,on d a.long
o ot orbrgmde, 1 BE T el o b Bep AR SRR G e B ke Y fecRins
condi t i qmlc,?dlwta 3.00%) 2nehe bidmileng W tedatBEntodf debniodbstaudtRezesthivaed for
short-ac &resc e medj c?tmants such .a al but ano] or .terbutaline.

sur pri si #gePedin 5861 shas b REsing) s Resphionng hatia,gisnificans unpxpected

adnmi ni st@@eRPedic bORASAPRtcLABly 4 -sPnerpiti@ tRQAIPQSIE tbedBfi ORt eHentlogtnteat hofdr ugs
or sequenhl al | ¥ﬁ so that nedi canents of theple\égf?entl facilitate the
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on_ denmand in rescue treatnent of obstructive or
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provi des a medi canent contai nin ﬁ gr ately or to et her, rgot er oI or
a phar nmelosBeicEal|or g UREapHB R Ibaloattheiby BTIMSIEPas Ply angesira "cﬁ‘

said salt and (B) a tiotropiumsalt of a pharmaceutically acceptable aC| d,
for sinultaneous, sequential or separate adminjistration in the treatnent of

an i nf | abraalusthgr %ﬁPeﬁb@’(‘%%ﬂi‘EbW@‘% tlhﬁ\?&% cxghibignlerh a fast pysergfjastgmmand 4 lpngnot her

aspect, &2t 855k on! V@At pARnEY M iadapidamPriveREnOh théifddddiGorand, M Viewmat ory
or obstructive ajrways di sease i ch g@&ﬁ ses adm ni ster ng to a iubj ect
tS

in need 9fthslrRng duratitmefctionraredrsrd ng offfacing regleRAGATRI FENRST | ned
and (B) ashdiensi sefikdirdeisunadinglytha dfeétihethineaastn “mh@tm@ﬁﬁmhgg ﬁh‘éentl on
pr ovi desﬁf hamace[hrgl cal conposition conprising a mxé c{ﬁe of effect]

amount s diminggeredatihe samp EMSy be-JB R REPOSHAN CRYtaimng bothidsuast o5 seqrafip Iéd

opti onal dqy taﬁg%elaﬁam\emshoﬁ tﬂbaawaﬁi%ut tRdhdy aeceariaiing sRLAfALAmatbhe dir esent
i nvention al so provide as her |nbef re defl ned c{Elor use in

conbi nat PRSHCUEHEr 2ipyaysdi %eawawwghéd%dlcawqh chapeeg beadmipistesed gty ANSE Aat i on
in the tagat Wete Abcedary, ThtAGTRLY ¥f He labesklbucctah\& @deﬂW@erﬂilﬁ?ﬁxsﬁ:scu-Ehe
invention further provides the use of (A) as hereinbefore defined or (B) as
her ei nbetreatacaeel ?Iéer%vcmenfﬂﬁrwamx pisyaysrdissaspsrocakihey fasilitatHrataenton
therapy Bysieh BkbdseGRNS singRAHENEdndn OF separate administration of (A) and
(B) in the treatnent of an inflammatory or obstructive airways di sease. The
present invention still further provides the use of (A and (B) as _

her ei nbejppge %géecpefﬁef ﬁrcsequwnﬁearﬁwe& 9f médifRalint AR Minih Q! s&,qrmu?a&e on

t herapy by si t aneous, sequential or separate adnministration in

t r eat mentogethean(A)nformeteeelopy a arhaginaeentieallyyeccentablassltdihsecal @r a solvate of

Phar nace Yo I I salts
of 1 nor gannoRrbleAREARIARIRT S dofiopiunt IR EpBloriaDitiefly pocepraBt AR for
phosphor simultenaas, saqutn@nabameparam atbmigistratiensinf therteaonentraf e inflamypuatoiycor

| actic r ascorbic, succinic, glutaric, gluconic,
tricar baﬁ"&{ five J;ﬁg%ygdk &5z oi c, p-net hoxybenzo salicylic, o- and
p- hydr oxyben20| c, p-chlor obenzoi c, w& p-t ol uenesul foni ¢ and

3- hydr oxy- 2- napht hal ene carboxylic aC| t (A may be in any
isoneric formor mxture of isoneric forrnsnssfeer exanpl e a pure enanti oner,
a mxture of enantiomers, a racemate or a mxture thereof. It nmay be in the
formof a solvate, for exanple a hydrate, thereof, for exanple as described
|n U83994974 or U85684199 and may be present in a part| cuI ar cr ystal I | ne
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13 JUN 2003 3 The tiotropiumsalt (B) is preferably tiotropium 13 JUN 2003
* met hanesul fonate or , especially, tiotropium

brom de, (1a, 2(3, 4~3, Sa, 7(3) - 7- (( hydr oxydi - 2-t hi enyl acet yl ) oxy) - 9, 9- di net hyl
- 30xa-9-azoni atricyclo(3.3.1.02"4)-nonane brom de, the preparation of which
is described in U85610163 Adm ni stration of the nedi canent or
pharmaceutical co ition s her.ei nbef pre descri A). and (B)
P aam 51 apehes SGEmams el iR ghEl RRFRES TARES F Flsing Suinlalahardly 3T o)
the m xbbgteudtheraanayardtscasa which| celripeisésoadminTiaeingnivah (:slub}tclf Dr m:cmlf of bch

medi canent i.e. .oOf. and/ B

commos! Ergimet eeeist AeRRaSdr) shhEFnbrne IRbedabi v S irattaRe g,
and (B) separately or in adm xture, in solution or disper5|on in a

propel | a nebul i zabl e conpositiqn conprisin dIS ersion of .the
active ? rf\éfdtr‘%r?tsp‘ich ‘(L;tﬁP‘a‘tﬁﬂetdﬂ‘écm’é’f‘g’éht’écsc?rg@dﬁfé&ﬂcg“fazf: Sé“‘?Pe%ﬂ“ERﬁS“’Igor
exanpl e, ﬁ)h@uircnbﬁkﬂ&h% fagdotnef of (18) H?(Hc%ﬁﬁ:!&;rc T'G%Ym@@ aad (@rﬁsﬁﬂrmﬁﬁfmfcl si ng
a mxture of (A in solpmlon or .di sper si in.a propellant, or a

combi natdFﬁ?Fd@PPéhnaé]éfrteéﬁh“c‘éﬂ‘ﬁlt‘ ai F‘H@ac(e}ét‘)‘cal”ﬁ PR l‘bﬁ“ﬂf“‘ di spersion in a
propellant with an aerosol containing (B) in solution or dispersion in a
propellant I n anot her exanple, the inhalable formjs a ngpull abl e .
conposi t Mn?'@éﬁ%r'Pgtﬂﬁtj’naaHPsp@Fg‘icbnAé)fa"@AfB afd hepinbsiorsnd ,U6r Gani c
or aqueQUHbR4dR! thebRH B sﬂful@n&ﬁﬁb'sgqaﬁe'nﬁgl o} %p@zﬁ@%cﬁhlﬁﬂtrﬁﬁol‘ﬁ}] tHe such
a mediumw th a dispersion of (B) in such a nmedium An aerosol conposition
sui t abl érepppenid apdnflagemptosy papbeniclyheisransiiiseassdi canent may conpri se the
active ingredient in solution or dispersion in a propellant, which may be
chosen fromany of the propellants known in the art. Suitable such

propel | &hesnvem@pucﬂ'erthgrdm'c%subnslseefdw as hareinhsfosn definedinrt(Bhas bereinbefarst ane
m xt r Rahod Shlth MRS,

hydroca;b‘t)glﬁtesdo B%nﬁ?ﬂﬁ ?ﬂgp?]én%&s ng{’E?rg ﬁgt hanegi"I bguﬁanets
pr opane§equmtlahetssepe§p<§¢ apmopurasionarf (&) ehdtBY anthe, tresamentcefi 2 inflammatory
1,1, 1, 2- FAl134a) and 1,1,1, 2, 3, 3, 3- hept af | uor opr opane
(HFMZ?)OH%%E%%@?E?g’gmgta\%\g or nore such haI ogen-substituted hydrocarbons.
v%ere the active ingredient is present in suspension |n t he propell ant,

€ WG |boch®ikARENLill FucBRE SrOHARL S LOr B () SRAY B %s IRl 1t QREhAANT
the aer osol® conmposition may a contain a [ubrican a surfactant,
whi ch mégr the proparetion pbmmmmemuhn qoarburytmdhsuwépdtsanulsancngmeqwntlhle art.
Q her syt %P&&ré‘ﬁ Jtra%gp‘?lstht : QEh%n{cHP bPAS SHRLARS! of Bﬁ&n%vc airways
substantralty sur ant ree aerosol conpositions. The aerosol conposition
may contdideaseup t o about 5% by wei ght, for exanple 0.002 to 5 % 0.01 to 3
% 0.015to0 2 % 0.1to2 % 0.5to0 2 %or 0.5to 1 % by weight of the
active ingredient, based on the weight of the propellant. Were present,
the | ubth@anaceamhlb'uarcfcamentsaha)pf ermoteroh 1a¢tndmtfoupxamp@/&dmofblr@%ﬂnlc
respect latkXullas nhiccrlbht, A0AFotoe) Sl o hABRORO iSO TRERI AR acid®
aer osol "conposi cont co-sol vent suc
anmount upch s ﬁﬁm%cbynalsc gdrcbtmfladzthecxumqmmmq, @scoriay tucuulcagluyarﬁco igluconic,
admnlstr a, pressuri [ e nh In
anot her trel r'bgllyl ?lm b?’ﬁglcr ?/%%Fg’gnrg%t cég?lﬂch' '?a?blang gﬁ P |xsy%%xzc?rc owder,
i .e. (Ap-chidiaben{oR), amethpnesifnticj npeaobieyespfomier andnpsihyilrgyta- nqﬂyhdcmﬁ ded
(A and/ Orbochhc QCD&I onal l'y together with a finely divided pharmaceutically
accept apfe rrirer, which is preferably present and may be chosen from
materi al s knovvn as carriers in dry powder inhalation corrposi tions, for

exanple acchari udi n chari. I sac

ol yoaccranraeet thhmel B Snd heBRER 56 SR misike oEisSROAC SRy cramelease,

ri bose, pmeenaionsiics ateturd oPbgintsMers, achaseate b’ﬁhtrm&a;rc shawfnh&na)dbe(m an or
manni t ol ci all eferre carrier i t y may be
in caszP‘é?nf)'t1 f‘a°l‘f‘?¥‘b D %f%at"?g B YR 'ii§fe(? P ff)’fa d%c}sgeé Bowder

i nhal at |Im399e974:®; VS 5i8d1 9% wnd nndosbaglﬁestnt tis a)fpaincugart ayaxéﬂmugfoexfn tfbe

t t wd h t d
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di vi ded e@ﬁé’cﬁdlk?ﬂh&lﬁcefoiml’dﬂtﬁ)é dihkérakeedi canent, and in the aer osol conposi tion
where the active ingredient is present in particul ate form the active

i ngredi ent may have an average particle dianmeter of up to about 10 um for
exanple 0.1 to Sumpreferably 1 to 5 p,m The finely divided carrier,
where present, generally has a maximum particle dianeter up to 300pm
preferably up to 212 um and conveniently has a nean particle dianeter of 40
to 100pm preferably 50 to 75 um The particle size of the active

|ngred| ent and that of the carrl er V\here present in dry powder
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altows much smaller nebulized volumes, e.g. 10 to 100 ~1, than COU‘\BEUUNOQ@3
e

. nebulizers. Were the inhal able formof the active |ngred| ent is the fin

di vided particulate form the inhalation device may be, for exanple, a dry
powder inhal ati on device adapted to deliver dry powder from a capsul e or
blister containing dry powder conpri siﬁg a dosage unit of (A) and/or (B),
or a rrultldose dry powder inhal atign devi ce gﬁ pted to deliver, for
exanpl e 1hs- ?@f%“’@f sal y(B[?JOV\BePreff‘(SﬁLHVl %‘i’tﬁ‘ﬁi’"&lmdﬂbe ?oc"aEﬁ Of A SSRFRGY> (B)
per act S e oYV _kKnown.
For exakr#gfljo? mén S%H;rg IZ eV| gd f(%/ Oy\gﬁ?(\i/ljé)? ga 1&%g$§|%b§ﬁ@§hg%m ed
form i s oxi&tazdemenidybled3.Bri. 39911a7r&1bromdd ) apsamataameofwmmdedcsce ¢dsint hat
descri b 97/ 20589. The nedi cament of the invention is preferably a
phar maceutsl ca]I conposition conprising a mxture of (A) as hereinbefore
defined and (B) as hereinbefore defined, preferably together with a

P G s o £ E Dl BE oy 2PN ARET Ol B3B! B e TBer8R! ONE
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in geneldadcnbéd ara, Mthl A)Oarild amun a‘dnixxemaﬁpls@aixte,rrhsiﬁefiraﬂ)@ by ]:ﬂﬁ]atfdnomc 72 1

to 1: m,.60: 1 r,om60: 1
Lo 1 ool B @9:cr $he Giagte MedMRre in pghalal fod Pregnalaferforey of BT 20 1
to 1: 30 md‘dEc@mcﬁﬂz d deAlaRcﬂ}’pr '(B)Qmi)sﬂe ¥ot &alip3€),anf 4tomizablelcontpalitidf suk am SO: 1
to 1:10, from40:1 to fro 1,to%‘10c,l %romBOllto 1d20 from30:1
to 1: 1oanfaf59f9heerﬁpre%nslthzoaww H}ﬁf 0f 1+ (B) 3pd (B) Shmpeagely of 4p ¥ @mtmm 16: 1
to 1.4, séluéith16: Midpersiod, 1nf£0§Bo§ellanTt001 4, nébulikdkden bmipdsidioh: 3omM?§i

usual ly,, this r tEO|sfrom3 to 1:3, for exanple from2.5 1t012 from
2:1 to fispers ¢ getiveipgredignigin 4 aquegys, Pragnic QIpAdiequsoreaRic medimy, ol nay
be adm rakﬁﬁ]prcedacsapﬂaakefwn o tichBedi@ient mhy bEUN 2081 Gornpiitifg aaﬁeﬁué bp
exanpl es . of @%rat o i ncl 2.9:1,

2.4:1, 3ABapd (B)jn solyion. or 'éépimfngmla brofelfnt, 0i7a Fompiistipn 4f & ercsdly. 1
1.3:1, laogtagnmé-(ﬂ) ﬂa sohitlon ¢ dispersidn 1n 3. prépélladt wlthlarilacrbsél c%nta]mﬂagQB) w17,
1:1.8, 1: é!.fg and 1:2. The above Y\BI ght ratios appl I‘tl%@ y where (A)

i s for mseliign ?ruﬁap%rfl@nd@hmrapéaa fnppnothet jexaing ' form s 2 si nce
the ol gephifabledoatfotitdh AMPIRINGrLlishdidIBs 3F €a daky tf)ah eana&ﬁ]ebusoro&gmm

brom de are 840.9 and 472.4 respectlvely, t he corresponding nol ar rati os,
whi ch apgPsousPregijc ms?iw oF 3(embinaniongyf 2 dispersien P@%ﬁdnwu@‘a? SR WIthzy
|nstancqi,,spggﬁmam;ggmvgekgth&ﬁg,lnos of 60:1 and 1:80 correspond to nol ar
ratios of "33.7:1 and 1:142.3 respectively. A suitable daily dose of
formoterol, or salt or solvate thereof, particularly as fornoterol fumarate
dehydr atg, 2bRkol wﬁﬁ&itmﬂsmw)forf @ s el AniAa bl Forhsf @% ANBdiGarhdn@hdy t 0 60
pg, generally from3 to SO pg, referablél from6 to 48 r) for .instance
from 6 tgmpgisyshe ACtiyg; *P&tfldéfnﬂail Isglugion eoroflisparsion opid Rrepsiiant, yehich mavabq v as
tiotr Oplcuagelarmmdﬁ,y cgfot'he'fﬁbﬁélﬁlh'tsolihdm)’upﬁmef mmsldnhplels@% ?rt.%cllfaﬁ’trs ifaqe! e
from1l to 120 p.g, from Og, froml to 70~tg, from pg, froml
to SO pdiydfecgrhonssuchuas prpropanspnbutanexs isgputanecdremiipses Of Gwe Privergguddy  f or
i nstance, HF&Q}b%n"sOax?f@ lpﬂogc-ﬁbsﬁ‘xb?trt%&'dsﬁydjrgéﬁbmqfow éxlam%ie %anﬁéslﬂﬁﬁﬁﬁ'éh on

t he condltlon to ’be treated, the patlent and the efficiency of
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adni ni sty Ftl'ﬁ&tﬁﬁﬁo%tk&*ﬁ@%ﬁ%ﬂ@@ﬂrﬂdnﬂh Y;2.8,3531hl 304 Godd Pl dpalo SEERS27), or
fornot erdl’ tonponent (A), particul arl mar at e ate,
may be fmwmrms tob twp or gmonfcmsuCé\xbnlpB@ whsmmd dydepcathgns.ge Nheat Ithe fackive 3 t o
48 pg, %@&"cﬁ’pis rés'égmn S er?éﬁmf Jthc?ﬁ@?ﬁ:@lhﬂ% i, IN'BQ 13‘% ﬁx@sc%% if ;pgrtlcélate

sui tabl e Tni of tlot opl um sal partlcu as tiotropium

bromi de formyhsberscdr ivrbh¢ prepellangghewrgrosod compesitipremay @iﬁorongum o lgmicapyand

b ef o7 A el Oy Juhith by 30 cholln BIRTORNLNiBATE AtadinliiGrontESe b L
doses may suit e adm ni st er once or arly 1n accor ance wi t

t he sui t%t.hlee svdsaulg/aqjgsé campositaevinblede surbetantdree Rarsubstantiathrirfastagefreaini t
doses of, r r I n one
pr ef erréd ng dﬁpr%sﬁtfm%f Of*hé@”ﬂ%%?ﬁ?ﬁg“%é‘%@ ‘%n%n camsntu'i)(;j?/f 1(:%% v?e‘i' h\}bntl on
is a phdpnmecanple @eOOZCtIorﬁ%sDtGlmo 3Rhkj 21915 0 A%]roy1 p@ﬁﬂfe,ro 5o é%peuoésto 1%,
contalnln eof d fore efor nhakation fr

single czi'gw %Itn?él al etrlve Sec)é%:eélggﬁalséfg%hc bt F gf)hc(,p %{!arlll,p' \lmécrr &P ’('cﬁsn i s

f or not ertbb labnanatied detfgdnat emaydrdin(B) amsum op rtopﬁ%maddr 051%l eespketorty3by-g t o
36 ~g of (A), preferably from6 ~,g to 24 ~g of (A), especially from 12 pg
to 24 p.g of (A, and from3 p,g to 80 wyg of (B), preferably fromS wg to
SO pg of (B), especially from9 to 36 ~g of (B), together with a
pharmaceutical Iy acceptable carrier as hereinbefore described in an anmount
to bring the tot aI WEI ght of dry povvder per capsul e to 1 3 JUN 2003
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g 'Prophylactic efficacy in the treatnent of asthma will be evi denqeym 2003
reduced frequency or severity of synptonatic attack, e.g. of acute
asthmatic or bronchoconstrictor attack, inprovenent in lung function or
i nproved airways hyperreactivity. It may further be evidenced by reduced
requirenent for other, synptomatic thetapy, i.e. therapy for or intended to
restrict or abort syn'f)tomatic attack when it occurs, for exanple
ant i i nf Maightbthe aeeosg! conpaesitinrs t Bresiadysob compositidrotial alsoropntain ashysbhrenti ¢
benefit _j S [y, | ' o0 ent. i .ects_nr.
ror ni ngteh BokHERoI T BoBBhkis) 30006y AR b SoRYRL AR SpRECRS P o
comon hdminiguisinafindmal presndedtageredidosssinhafatioo dedoed char act eri sed by
asthma attack, e.g. between the hours of about 4 to 6 am i.e. at a tine
normal |y substantially distant formany previously adm ni stered synptonmatic
ast hma haenamher caibvelimemf dfatheainoention;, thdsikalgile \fermiis ways gowéases. and
condi tiong, to,which the present {nventian i.s appl.i,c e inclyde acute |ung
Coiury eRtier B lsaeBE T SPoRr it Ebmeushe ReP Shut AR I ppRstaly
obst r uctbgeehds Wvith nafiyielyadividay Sphakmhstngiclys eas prableOR drie COARIchTis GebfBYably
i ncl udi ng _chronic brgnchi ti 3 and egtﬁ/ﬁ(ema, br onchi ec:fgsi S a(pd. xacer bati on
of ai rvelSRy BT MECRS RO dEE CRIEVRL SO BP S RIRETY 18 UV AR (PRAITRATG Ul ar
ot her i rbmpesticiisyg féhesample Fsbctheides,nfih@ GdmE 0 myorsahatiddsst UNcchhidey S

i resent. invention j abl e incl ude

di seases to ich th s applic )

pneunnc@ﬁ’yéé‘\iﬁga{‘%% Ak foB A 2RSS SeBrATCHTR bingtie l&l}&f’ff@ ABictosgs Hheseemapnyse

lungs, fsh@ase flchylods ¢aBRNaHoRY statdhéR e x @RS b wahnfBl. MhRLHeRAIIG REGEk& Or

acute, and.  occasi oned b(){ repeat ed i nhal ati on ggﬁldusts of what ever pe or
]

. . usts) of whatever ty
genesi s CAFTiEISIATIREE: Tl dropendeemanPai frpshlss obgrlafeRIAEIC, g8 idistset dor
chal | COSisein Pldy B8 ler RhARHOR Uvicc prdiCiABlySin dRBACHS oA Mg By 30 NOY the ThE

I b e forp Exanpl e in %c pa

invention Is i strated by th | om n S, s are by

wei ght watiesisgeedignbdAbemetivilg.che Bxvappyder may hreqoptrinedGsrpostnvpioim & orultiket er ed

Dose In di i.ght Fornoterol fumarate
di hydr a@é‘?@‘fl‘. ot%o%ﬁ%ktgﬁr[‘odﬁ{ﬁéo. O1Et hanol (absol ute) 2. 50HFA

22760. 92HFA134a36. S6 1 3 JUN 2003 9 Exanple 2 - Dry Powder Ingredient %
by weig it ef: - y o . o [ ' ;

ket ose o Bl lialid BB SRRV facitiielt ML UE BER) Eompottien (o1,
t he resevhent thegictivhimgmdlient isqoewent intyaireulate $omi, ihel active WO Fdi206B8y hsveprepar ed
by mxing 12 part f fornpterol, f rat e dehydra i ch ha e round
0y medncps PRR Grmbdt BPUSI o TR, Fof SEHEIFOR Y . Beterdfiyd 1

tiotropiysn hefindly dhidedcdreier, deRre Sdetont adehyrally ®dBd thakimufte partiPRIdidfiéter

di anmeter of 1-Spm and 4970 parts of | actose nonohydrate having a particle
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level by conventional methods, for example by grinding in an air-jet mill, ball mill or
vibrator mill, microprecipitation, spray-drying, lyophilisation or recrystallisation from

supercritical media.

The inhalable medicament may be administered using an inhalation device suitable for the
inhalable form, such devices being well known in the art. Accordingly, the invention also
provides a pharmaceutical product comprising a medicament or pharmaceutical
composition as hereinbefore described in inhalable form as hereinbefore described in
association with one or more inhalation devices. In a further aspect, the invention provides
an inhalation device, or a pack of two or more inhalation devices, containing a
medicament or pharmaceutical composition as hereinbefore described in inhalable form as

hereinbefore described.
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nebulizer, for example an electronically controlled device such as an AERx (ex Aradigm,

US) or a mechanical device such as a RESPIMAT (Boehringer Ingelheim) nebulizer which
allows much smaller nebulized volumes, e.g. 10 to 100 pl, than conventional nebulizers.
Where the inhalable form of the active ingredient is the finely divided particulate form, the
inhalation device may be, for example, a dry powder inhalation device adapted to deliver
dry powder from a capsule or blister containing dry powder comprising a dosage unit of
(A) and/or (B), or a multidose dry powder inhalation (MDPI) device adapted to deliver, for
example, 5-25 mg of dry powder comprising a dosage unit of (A) and/or (B) per actuation.
Suitable such dry powder inhalation devices are well known. For example, a suitable
device for delivery of dry powder in encapsulated form is that described in US3991761,
while a suitable MDPI device is that described in W097/20589.

The medicament of the invention is preferably a pharmaceutical composition comprising a
mixture of (A) as hereinbefore defined and (B) as hereinbefore defined, preferably together

with a pharmaceutically acceptable carrier as hereinbefore described.

The weight ratio of formoterol, or salt or solvate thereof, to tiotropium salt may be, in
general, from 72:1 to 1:160, for example from 72:1 to 1:120, from 72:1 to 1:80, from
60:1 to 1:80, from 60:1 to 1:70, from 50:1 to 1:60, from 60:1 to 1:50, from 50:1 to 1:50,
from 60:1 to 1:40, from 50:1 to 1:40, from 50:1 to 1:30, from 50:1 to 1:20, from 50:1 to
1:30, from 50:1 to 1:20, from 50:1 to 1:10, from 40:1 to 1:20, from 40:1 to 1:10, from
30:1 to 1:20, from 30:1 to 1:10, from 20:1 to 1:20, from 20:1 to 1:10, from 20:1 to 1:5,
from 16:1 to 1:4, from 10:1 to 1:5, from 6:1 to 1:4, or from 4:1 to 1:3. More usually, this
ratio is from 3:1 to 1:3, for example from 2.5:1 to 1:2, from 2:1 to 1:2, from 1.5:1 to

1:1.5, or from 1.5:1 to 1:1.2. The two drugs may be administered separately in the same
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f%marate dihydrate, for inhalation may be from 1 to 72 ug, for example from 1 to 60 pg,

generally from 3 to 50 ng, preferably from 6 to 48 pg, for instance from 6 to 24 pg. A
suitable daily dose of tiotropium salt, particularly as tiotropium bromide, for inhalation
may be from 1 to 160 pg, for example from 1 to 120 pg, from 1 to 80ug, from 1 to 70ug,
from 1 to 60 pg, from 1 to 50 pg, from 1 to 40 pg, from 1 to 25 pg, preferably from 3 to
36 pg, for instance from 9 to 36 pg. The precise dose used will of course depend on the
condition to be treated, the patient and the efficiency of the inhalation device. The unit
doses of (A) and (B) and their frequency of administration may be chosen accordingly. A

suitable unit dose of formoterol component (A), particularly as formoterol fumarate
dihydrate, may be from 1 to 72 g, for example from 1 to 60 ug, generally from 3 to 48
ug, preferably from 6 to 36 ug, especially from 12 to 24 pg. A suitable unit dose of
tiotropium salt (B), particularly as tiotropium bromide, may be from 1 pg to 80 pg, for
example from 1 ug to 50 pg, preferably from 3 pg to 36 pg, especially from 9 to 36 pg.
These unit doses may suitably be administered once or twice daily in accordance with the
suitable daily dose mentioned hereinbefore. For on demand usage, unit doses of 6pg to 12

ug of (A) and 3pg to 36ug of (B) are preferred.

In one preferred embodiment of the invention, when the medicament of the invention is a
pharmaceutical composition which is a dry powder in capsules containing a unit dose of
(A) and (B), for example for inhalation from a single capsule inhaler, the capsules may
suitably contain, where (A) is formoterol fumarate dihydrate, and (B) is tiotropium
bromide, from 3 pg to 36 pg of (A), preferably from 6 pg to 24 pg of (A), especially from
12 pg to 24 pg of (A), and from 3 pg to 80 ug of (B), preferably from 5 ug to 50 pg of (B),
especially from 9 to 36 ug of (B), together with a pharmaceutically acceptable carrier as

hereinbefore described in an amount to bring the total weight of dry powder per capsule to
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(A) and (B) as herembeforc dcfmcd in separate unit dosage forms said forms being suitable

for administration of (A) and (B) in effective amounts. Such a kit suitably further
comprises one or more inhalation devices for administration of (A) and (B). For example,
the kit may comprise one or more dry powder inhalation devices adapted to deliver dry
powder from a capsule, together with capsules containing a dry powder comprising a
dosage unit of (A) and capsules containing a dry powder comprising a dosage unit of (B).
In another example, the kit may comprise a multidose dry powder inhalation device
containing in the reservoir thereof a dry powder comprising (A) and a multidose dry
powder inhalaiton device containing in the reservoir thereof a dry powder comprising (B).
In a further example, the kit may comprise a metered dose inhaler containing an aerosol
comprising comprising (A) in a propellant and a metered dose inhaler containing an

aerosol comprising (B) in a propellant.

Treatment of inflammatory or obstructive airways diseases in accordance with the
invention may be symptomatic or prophylactic treatment. Inflammatory or obstructive
airways diseases to which the present invention is applicable include asthma of whatever
type or genesis including both intrinsic (non-allergic) asthma and extrinsic (allergic)
asthma. Treatment of asthma is also to be understood as embracing treatment of subjects,
e.g. of less than 4 or 5 years of age, exhibiting wheezing symptoms and diagnosed or
diagnosable as “wheezy infants”, an established patient category of major medical concern
and now often identified as incipient or early-phase asthmatics. (For convenience this

particular asthmatic condition is referred to as “wheezy-infant syndrome™.)
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acute, and occasioned by repeated inhalation of dusts) of whatever type or genesis,
including, for example, aluminosis, anthracosis, asbestosis, chalicosis, ptilosis, siderosis,

silicosis, tabacosis and byssinosis.

The invention is illustrated by the following Examples, in which parts are by weight unless

stated otherwise.

Example 1 - Aerosol Composition for Metered Dose Inhaler

Ingredient % by weight
Formoterol fumarate dihydrate 0.01
Tiotropium bromide 0.01
Ethanol (absolute) 2.50
HFA 227 60.92

HFA134a 36.56
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Example 3 is repeated, but using the amounts of the ingredients shown in the table below

in place of the amounts used in that Example :

Example | Formoterol Fumarate Tiotropium Bromide Lactose Monohydrate
Dihydrate (Parts) (Parts) (Parts)
4 12 3 4985
5 12 9 4979
6 12 36 4952
7 12 80 4908
8 6 4991
9 6 9 4985
10 6 18 4976
11 6 36 4958
12 6 80 4914
13 18 3 4979
14 18 9 4973
15 18 18 4964
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201 6 25 14969
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Example | Formoterol Fumarate Tiotropium Bromide Lactose
Dihydrate (ug) (ug) Monohydrate (pg)

217 6 3 14991
218 6 9 14985
219 6 18 14976
220 6 25 14969
221 6 36 14958
222 6 45 14949
223 6 60 14934
224 6 72 14922
225 6 80 14914
226 12 3 14985
227 12 9 14979
228 12 18 14970
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5. A medicament according to any one of claims 1 to 4, in which (B) is tiotropium

bromide.
6. A medicament according any one of claims 1 to 5, which is in inhalable form.

7. A medicament according to claim 6, in which (A) and/or (B) are present in an

atomizable composition.

8. A medicament according to claim 7, in which the inhalable form is an aerosol
comprising a mixture of (A) and (B) in solution or dispersion in a propellant, or a
combination of an aerosol containing (A) in solution or dispersion in a propellant with an

aerosol containing (B) in solution or dispersion in a propellant.

9. A medicament according to claim 7, in which the inhalable form is a nebulizable
composition comprising a dispersion of (A) and (B) in an aqueous, organic or
aqueous/organic medium or a combination of a dispersion of (A) in said medium with a

dispersion of (B) in said medium.
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il 19. The use of (A) as defined in any one of claims 1, 3 and 4 or (B) as defined in claim 1

or 5 in the preparation of a medicament for combination therapy by simultaneous,
sequential or separate administration of (A) and (B) in the treatment of an inflammatory

or obstructive airways disease.

20. The use of (A) as defined in claim 1, 3 or 4 and (B) as defined in claim 1 or § for the
preparation of a medicament for combination therapy by simultaneous, sequential or

separate administration in the treatment of an inflammatory or obstructive airways disease.
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