WD 20061064283 PCT/ GB2005/ 004935 Pharmaceuti cal Conpounds and Conpositions
The present invention relates to crystalline | evosal butanol sul phate,

pol ymor phsy ot i6d@Pss Processes for naking the crystall | 9 Cry §/b02d3s and
conpositions t ereo?. 51t also relates to a pharnaceutical conposition
conprising a therapeutically effective isoner of sal butanol in conbination
with a glucocorticoid, the conposition being useful for the treatnent of
respiratory disorders including bronchoconstriction, asthm, COPD and

rel ated disorders thereof. 10 Asthma is described as a chronic di sease that
i nvol ves i nflamrati on Bhatthacepticai(ton s ranve (S ghitberanchi a

hyperresponsi veness that results in the clinical expression of a |ower

ai rway obstruction that usually-is reversible. The pathophysiol ogy of asthma

or rel at eqpdi5olAEISvehANP R8RS kb CFFRNGAN I6¥dsalbi@ihol &8 aﬂe,ngofyhmrlﬁr onchi al
snooth nuscle spasmand airway inflammtion with nucosal edema. Treat nent
of asthnma iEremcprocdsses forahaltiegithdicristalliresnateniad, deleromipositinng thereafs| oy (i -2
agoni stg,, al so known as (i-2 adrenoreceptor agonists. Such (1-2 '
adrenor eceptor agonists are known to provide a bronchodilator effect to
patients, negsy tdldés tor pithafeuficd binpesitot ek a (HeFpRhiaAS sHe&se M e
particularly, (3-2 adrenoreceptor agonists have been shown to increase the -
conduct anc ésopfer pStsabutamel dh gombingtiem wathr uglpcaenriteidcliel complositian bgingo 20
menbr ane - h [P ' ' : i (o] ' 2 i s
adrenorece%gng%%?Eg;%%g@%ﬁfggﬁﬁggﬁgﬁ&er ﬁﬁgﬁi%%ﬂgﬁ%éﬁgggﬁégﬁﬁ%ﬁh?%r t he
relief of astine CORPtaddseclated tiserdetsabgestict i ng agents | i ke sal meterol,
fornoterol and banbuterol are used preferably in conbination with other

drugs for long-termasthma control. Chronic Obstructive Pul nonary Di sease
(COoPD) 10s dspimais desehibed agechrprigdissnss thatanvglves snllaramation oflthe plmepaed by

airflow |in ] Y ' . . ' tructive
ul rronary. B SR G0 SrBhidth Bospitnt SURA TG i B BEARNGN FY.
associ at ed lowdrhiraiay fobsivuctibs thrat asuady is fEiversibile. fIhe wathophysatlogynofi asthusual | y

rogr essi ve _an ssqciated with an abno | infla tory r onse of the
Ipung s to . relate sorgers %nvo ves bronc oconstnrcggn resulting from- %/ronghslgl smooﬁ

muscle spasm and airway inflammation with mucosal edema. Treatment of asthma
15 and other related disorders have been known to employ p—2 agonists, also known as
p-2 adrenoreceptor agonists. Such -2 adrenoreceptor agonists are known to provide
a Bronchodilator' effect to patients, resulting in relief from the symptoms of
breathlessness. More particularly, B2 adrenoreceptor agoniéts have been shown to
» incréase the conductance of potassium channels in airway muscle cells, leading to
20 membrane hyperpolarization and relaxation. Short—abting beta2 adrenoreceptors like
salbutamol and terbutaline are recommended for the relief of acute symptoms, while
long-acting agents like salmeterol, formoterol and bambuterol are used preferably in -

combination with other drugs for long-term asthma control.

Chronic Obstructive Pulmonary Disease (COPD) is a preventable and treatable
25  disease state characterized by airflow limitation that is not fully reversible. COPD
(Chronic Obstructive Pulmonary Disease) is an umbrella term used to describé lung
disease associated with airflow obstruction. The airflow limitation is usually
progressive and associated with an abnormal inflammatory response of the lungs to

noxfous particles or gases, primarily caused by cigarette smoking.

1



noxi ous particles or gases, pri marlly caused by cigarette snoking. is 1 WO
2006/ 064283 PCT/ GB2005/ 004935 Bronchodil ators are the mainst ay of therapy
for patie tablished chronic obstructive pul e (COPD)
but, at pP@e%&/ {72 majority-of patients use p- agoni s{s %zal {)Oa’tqgﬁrml
pressurized inhalation is official in the British pharnmacopoeia and are 5
used for the treatnent of asthnma. Dey pharnmaceutical's patent US 6,702, 997
relates to an al buterol inhalation solution, system kit and method for
relieving bronchospasmin children suffering fromasthma which conprises
about 0. 63Bagnchedintiestarel tHRSmaistay boft hemby fulSHalais 368 estdbdislesl tlroaic

phar maceuti cal aerosol forul atj at conprises '10Q particul ate

nmedi canent olgséqug@feexal Pwéﬁsasgr(&gﬂ’f@g%%ﬂ% to eé%ﬂ‘é‘ﬁ’é’?@ﬁ tient$ 155 f-anol |
qutlcason )i onate, becl onet hasone dlproplonate and phyS|oIog|caIIy
accept abl e ts and sol vates thereof and a fluorocarbon or
hydrogen-cont al ning chlorofl uorocarbon propellant, which formulation is
subst ant i aShiputhmek preksisized dnliadationi is ofﬂbiabhnﬂmdBﬂﬁsﬂJﬁlﬁnﬁdﬂpogﬁ%xﬂyaﬁepr acor
describes a method for treati asthma, using the optically pure R (-)

i somer of 4e5P BFea%'?P'i:‘?fa gm'%ubstanti ally free of the S(+) isoner, is a
pot ent bronchodil ator for relieving the synptons associated with asthma in
i ndi vi dual g, ich
descri bes thg%ﬁsynt eS| sp%%w}ftg\%%ggp éty’g?%%}gs ﬂgﬂp%%tﬁﬁop%sggé%no%nber
US20040542 iystdny, kil 42 Andthexd foe deldbivany tosachospapmtih otildi2h shiferinphfreh msthmaan

eval but or S EomRBEAooR . B R ASHe apulL o P ePararon o

US6,251,368 relates to a pharmaceutical aerosol formulation that comprises
' 10 particulafe medicament selected from the group consisting of salmeterol, salbutamol,
| fluticasone propionate, beclomethasone dipropionate and physiologically_a_cceptable
salts and solvates thereof and a fluorocarbon or hydrogen-containing

chlorofluorocarbon propellant, which formulation is substantially free of surfactant is

disclosed

15 - |
US 5,547,994 by Sepracor describes a method for treating asthma, using the optically
pure R (-) isomer of albuterol, which is substantially:free of the S(+) isomer, is a
potent bronchodilatd_r for relieving the symptoms associated with asthma in
individuals. '

20

CN1413976 by Suzhou Junning New Drug Dev CT (CN), which describes the
: synthes'is of levosalbutamol.

US patent application' number US2004054215 by CIPLA Limited discloses a method

25  for obtaining an optically pure R-isomer of albuterol.

Several methods for preparation of levalbuterol have been described in the prior art
‘such as US patent application number 20040115136 by King Code which describes a



such as US patent application nunber 20040115136 by Ki ng Code which
describes a 2 WO 2006/ 064283 PCUGH2005/ 004935 nethod of preparation of

| eval but er@ly hddidsiAas e It further relates to |eval buterghyéprohdfissat €
possessi ng propertl es desirable for use in a nmetered dose I nhal er.

Sal butanol (al buterol) is an antihistam nic conpound and is a beta
2-adrenoceptor 5 agonist used as a bronchodilator for the treatnent of
asthma and as a uterine relaxant  for the suspension of premature |abour.
Sal but anol has been narketed as a racemic mxture, although the beta

2- agoni st aethodi mﬁ/pmpﬂhmsoﬁﬂmbuteeo&cﬂatt@'twd]t yiutther trielates Rp- leealbuteiobfer . The
enanti osel ecti ve disposition of .s t ai nol e possibility that

(S) - sal but éﬁ%ﬁ‘eﬁﬁsaseség\gé’ﬂ'%ﬂéefs%gﬁ% ﬁﬁ&&sﬁ’&&? ertchgoﬁepé\‘?%ﬁﬁtpnent of an.
enantionerically 10 pure (R)-saibutanol fornulation known as | evosal butanol
(leval buterol) (Formula 1). HOHHIC /G H3 HX\ CH3 HOHO Fornmula | 15 A
process f oSaEOh’elTpl égpbuterol)ols aafm@blstmmcycompogn@an@m arbsta 2adrenaesptorpr ot ect ed

b di 54 us2 4114136
102004052638 FRR! 5 ropBRNBRE fon e pEmiAn oy s At Bhermtar

crystal | i ngyftpe @mspéniﬁiﬁéf?@ﬁuﬁﬂr@&lboﬁofSBIb%ta&ridD'ha@B&Nﬂnﬁﬂc@ﬁd'aﬁ\éaﬂabéiﬁﬁr ol L- 20
tartrate, in crystalline form a netered dose inhaler conprising a canister

cont ai ni ngn'a#u’é?elﬁbb‘lﬂghftb¢ Petaat-pRmis factieifarssides hnost exelusively énithe Ry st al 1 i ne
form and W
| eval but er g?g[ﬁﬁtoq}g?tﬁ{aeteeﬁﬁﬁsﬁw ngISB eva But er ogmklnfn?dr t’e spié% t?l cally in

crystal | i néS)satbmanith hhsaadwsableffeetsrhhvei lsd mﬁpdemliomyeﬂwﬂmgmnabmagcaﬁybenzyl

| but I f | | adi
sal b am) p%Jrré i{? 1]%’:?1%31[119 gm?latlonlm wan as exlfoléa gtgm%?r(ﬁgﬁbuterol) (Formula I).

A}
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HO, H HG

_CH,
CH,

Formula I

15 A process for the preparation of optically pure sa‘lb_utémol from mono protected
salbutamol precursor is disclosed in US5545745.

US2004114136 and W0O2004052835 describe a process for preparing levalbuterol L-
tartrate in crystalline form; a pharmaceutical composition comprising levalbuterol L-
20  tartrate, in crystalline form; a metered dose inbaler coniprising a canister containing
- an aerosol formulation of levalbutero} 1 -tartrate in crystalline form; and a method of
affecting bronchodilaﬁon in a patient using levalbuterol L-tartrate, including

~ levalbuterol L-tartrate specifically in crystalline form.

25 -Levosalbutamol is prepared by hydrogenating R-benzyl salbutamol in the presence of

palladiu.m on carbon.



3 ti WD 2006/ 064253 PCT/ GB2005/ 004935 R-benzyl sal butanol can be prepared
by the process described in United States patent nunber 5,545, 745. 5
Studies-haﬁﬁx@%ﬁ%§g3that racem c al buterol, a conmonly dahoohsabadi | at or

is an exact ; m xture of two enantionmers, R and S- 1somers o

sal butanol. Only the R-enantioner (levosal butanol) is a potent N2
-adrenoceptor stimulant, whereas the S- enantioner (dextrosal butanmol) shows
little or no adrenoceptor activity. 10 Anong the different classes of drugs
whi ch are usual ly adm nistered by inhalation for the treatnment of
respiratory di seases, glucocorticosteroids such as becl onet hasone

di propi ona B dexanmet hasone | uni solid budesani de, ..f |l uti.casone
pr opi onat ek%%aﬁnqug%lb&.agﬁc %PT%?{E%.{’Y%F?&O‘&%?R%%S@HL.J{ Oq}%’?egrséﬁte? RAFRE £ or m of
a finely diwhg&d 545”5 mcronised, powder, fornulated as suspension in an

aqueous phase containing any 15 necessary surfactants and/ or cosol vents;
when intended to be adm nistered in the form of netered doses of aerosol

spray, the houl d al so tain.a _ho i.lin opeldant., The effectiveness
of the SanthRes el droRaifoddnf libhe By Rt BRhchoaliBrnn® anoun
of particl egacB50{506ngairé 0D tvwd bintiGMerspR - nBE (S- Gsontdre of sa¥iafansl ©ndy det er m ni ng
the 20 proportion-of inhalable drug which will reach the lower respiratory
tract of a%p@uﬂﬂ'@m‘lel’l @evosaieutanolp isof patert [ apeicapesptos simylany whetsas devi ce.
In order tao ensure.an. effective netration into.the.bronchioli and al veoli
and hence Sﬂwgleé(cﬁf(% Saibélgaﬁo\rf)a%]f’gg 1?%0 i'G nafarént%%)t%eagﬁw%r odynam c di aneter
(MVAD) of the particles should be | ower than 5-6 m crons. For nasal

adm nistration, particles with higher, MVMAD are required. 25 Fluticasone

pr opi oflft e Amongithedrfersab lasses shiregpubish 27e vty odmmistsred hy Inhielon for

activity a ; : : inf gmgat'ory
condi tions la%f &Qatn%gnﬂjn?)g;e#b]{%%a%?&gést %?Jé\cgg%lﬁ%erg{g : gsgltg‘?] %%%gglghfrg F?Ianl tis,

i ncl udi ng ldipyofienate (BPP)tdesamahasong ribpisolide,eovidasonitiep Sloticasonanpropimateeen
accept ed b)z/iret or}'egrgl% %ggldtan%g. %9 IchY bé Bdniin ?s]le%d In the form of a finely divided, i.e.

micronised, powder, formulated as suspension in an aqueous phase containing any

15 necessary surfactants and/or cosolvents; when intended to be administered in the form -

of metered doses of aerosol spray, they should also contain a low-boiling propellant.

~ The effectiveness of the administration form depends on the deposition of an adequate
amount of particles at the action site. One of most critical parameters determining the
20  proportion of inhalable drug which will reach the lower respiratory tract of a patieﬁt is
the size of the particles emerging from the device. In order to ensure an e_:ffective _
penetration into the bronchioli and alveoli and hence ensure a high respirable fraction,
the mean aerodynamic diameter (MMAD) of the particles should be lower than 5-6
microns. For nasal administration, particles with higher MMAD are required.
25 _
Fluticasone propionate is itself known from GB2088877 to have anti—inﬂammafbry
activity and to be use_fui for the treatment of allergic and inflammatory conditions of
the nose, throat, or lungs such as asthma and rhinitis, including hay fever. Fluticasone
propionate in aerosol form, has been accepted by the medical community as useful in

30 the treatment of asthma and is marketed under the trademarks Flovent I and



30 the treatnment of asthma and is marketed under the trademar ks Fl ovent |
and 4 WD 2006/ 064283 PCT/ GB20051004935 "Fl onase". Fl uticasone propi onat e
may al so the formof a physiologically acc te.
HK1009406 ?6%65‘ d a netered dose inhaler for di spengﬁllge%n mh% ation
drug 5 for rrul ation conprising fluticasone propionate, or a physiologically
acceptable solvate thereof, and a fluorocarbon propellant, optionally in
~conmbination with one or nore other pharmacol ogically active agents or one
or nore excipients. W have appreciated that the use of a conbination of

sal but anol "Eronmehrﬁllﬁﬁc.ﬂsmm mrapioyate bihycedselt aspdeinghd fortrhefl ® physinldgicaihal ed
corticosteroid | i ni cal advantages in the treatnent of COPD over the
use of sal @E‘EQ&F?BFSQV&F?E or corticosteroid alone. U S Pat. No. 6013245
relates to a pharnmaceutical aerosol fornulation which conprises particulate
anhydr ous becl onet hasone di propi onate together with 15

1,1,1, 2, 3, HRLeH@¢lates de re pretgpeth doses inbalsp &bt alipensitg @h balatidratliwgn is free
of surfact The formul.ation. may al so. co tain s anol.. and i udes a
can st er daridie PO s The RORSERB Br o PRAE A Ne g eRigls

di sorders agrhithdrest Red 4 MBorob@bHR pfpkRiht PoptioR MR} A éMbinaddn With ofdér NO.
2004136920 relates to aerosol formulations to be admi nistered as inhalation
and whi ch aueerppihsephapapedlegi¢ally ackive apgnts #d Pnampteyescipiests cal |y accept abl e
‘salts and sol vates thereof and a fluorocarbon or hydrogen-contai ni ng
chlorof l uorocarbon propel | ant, substantially free of surfactant. The patent

al so descrivbsvery pgmctmﬂ it the aad ofgeonstitiontadrsylbdiagol B4 phydiulégicAlBpr i ses
adm ni stration 25 i nhal ation of an effective ampunt of a pharmaceuti cal

aer osol 10f o@ﬁ%ﬁpﬁbﬂeoﬁalb@efﬁféff e dnhaled a?%ccd%%@ldl brsqclinipad gsbvasfagas imikent i on
ai ms 10 prQyh ﬁﬁm@‘? 6ERloveN Bk EEQ@&H o‘f%HQﬁf édrHE'ostéE@HBidn%' ng a
t her apeuti ca ect| ve | soner ut ano a sa sol vate, ester,
30 derivative or pol ynorph the(eof [ n corrbl nation with an inhal ed
corti cost er[%d

Pat. No. 6013245 relates to a pharmaceutical aerosol formulation which
comprisés ‘pai'ticulate anhydrous beclor_néﬂiasone dipropionate together with

15 1,1,1,2,3,3,3-heptaﬂu9ro—_n-propane as propellant, which formulation is free of
surfactant. The formulation may also contain salbutamol and includes a canister
suitable for delivery and a method of treating respiratory disorders administering the
formulation by inhglation.

20 U.S. Pat. No. 2004136920 relates to aerosol formulations to be administered as
inhalatibn and which co'mprises particulate salbutamol and physiologically acceptable
salts and solvates thereof and a fluorocarbon or hydrogen—contamlng
chlorofluorocarbon propellant, substantlally free of surfactant. The patent also
describes a method of treating respiratory disorders which comprises adrmmstratmn

25 by inhalation of an effective amount of a pharmaceutical aerosol formulation as
defined is also described. '

The present invention aims to provide a potent 'pharmaceutical composition
comprising a therapeutically effective isomer of salbutamol or a salt, solvate, ester,

30 derivative or polymorph thereof in combination with an inhaled corticosteroid,



5 WO 2006/ 064283 PCT/GBZOOSlOO4935 The object of the present invention is
to provide a pharnaceutical conposition conprising at |east two drugs, one

of which iﬁfotzﬁ@s?(ﬁmk'ti cally effective isoner of sal but gEpEeRbsdeR! T
sol vate, ester, derivative or polynorph thereof in conbination 5 wth an

i nhal ed corticosteroid and a pharmaceutical acceptable carrier or excipient
and optionally one or nore other therapeutic agents. A further object of the
present invention is to provide a pharnaceutical conposition conprising a
therapeutically effective i somer of sal butampbl or a salt, solvate, ester,

10 derivative or polynorph thereof that avoids side effects associated with

hi gher racem ¢ .dos s. A still further obj.ect t rovide a nmethod for the
maguf act ur jiﬁfo %5 %%g? REESENL Mgntion, & %é’lr‘?\{“g‘?ﬁ 4 ag‘?uﬁ‘ﬁglt F@nposﬂlon |
t her apeut i glhhdsiff be tabtViird SRFE! 0l o FhltH! 8 Rbragiifichly eftRenRicatdon with

an inhaled oorticosteroid. Yet another object of the ‘present inventionis to
provi de a wabutauiof or a it -sokvate, eetar, denivativenedr priahorphutbereal inacambipationof

respiratory .di sor sych as.asthnma isaorders r lting in._ ..

br onchagonifh &7 frieed cAriRs R 3hE Tpsfha LG Socdo bl el b oxcinignt

t her apeut i gal bpticbkfigeid stenaraes tetapautidggei@ceut i cal conposi tion according
to present invention. An object of the present invention is to provide a

met hod for decreasing side effects of a drug conbination conprising at

| east two [ 2. i . A ; 1 nj.stering by
i nhal at i onq{ gﬂgm}pg@%@%@eﬁﬂ%?g%@%%g qgapgg??%gﬁlve ggr{l)tbcn gdc%ﬁ“aﬁﬁﬁ)%

phar maceut icombrisingrpakérbpenticalynpifécsive gsoader lof aslbutamn] dr agalt, subvhts astenpel | ant .

According to the present inventiqn there. is. provided a pharmaceutj cal
conposif; oﬁen%r?rspﬂ@narﬂhhmﬁuﬂ%mlg}s St EHFIE aﬁ%"ﬁﬁ’ﬁ?ﬁ Wftﬁslé}gi&?}t amol or
-asalt, solyanhg iReskr- 6 SIN WO 2006/064283 PCT/ GB2005/ 004935 :

A still further object to provide a method for the manufacture of the pharmaceutical
composition comprising the therapeutically effective isomer of salbutamol and in

15  combination with an inhaled corticosteroid.

Yét another object of the present invention is to provide a method for the treatment in
a mammal, such as a human, of respiratory disorders such as asthma, disorders
resulting in bronchoconstriction, which method comprises administration of a
20 therapeutically effective amount of a ph'a.ﬁnaceutical composition according to

- present invention.

An object of the present invention is to provide a method for decreasing side effects
of a drug combination comprising at least two drugs in a patient, comprising the step
25 of: administering by inhalation to a patient in need thereof an effective amount of a

pharmaceutical composition comprising at least two drugs, and a propellant.

According to the present invention there is provided a pharmaceutical composition

comprising a therapeutically effective isomer of salbutamol or a salt, solvate, ester, |



derivative or polynorph thereof, a glucocorticoid and a pharmaceutically -
acceptable «carrier or excipient and optionally one or nore other

t her apeuti There is also provided a process f cture of
a phar naceﬁltolazgg({?&gzg%posi tion 5 conprising a therapeut %%f’?)ﬁ/zﬁg%%% ve

i somer of sal butanol or a salt, solvate, ester, derivative or polynorph
thereof in conbination with a glucorticoid drug along with at | east one
phar maceutical ly acceptable carrier, which nethod conprises mxing the
ingredients to formthe said conposition. 10 The invention al so provides a
conposi t i onlefitativbr ipplieirplotheteof, aighicaricaid dnd aphaimaceditvally acgpsibld on of
the invention is also provided for treating respiratory disorders- and .

rel ated corf@Rrier OnBXCIPIGR: PRAPRIPIBIL ARG BRSOt thesapeue agents- and COPD. 15 The
present invention also provides for a nethod for the treatnent in a mamal,
such as a human, of respiratory disorders such as asthma, disorders

resul ting iTherels alsc pooddedta protdsofor thaohankfacmienfabthrmaeitvel pethposidony di sease
(COPD) which nethod, conprises adm ni,strati.on of a therapeutically effective
amount of £OTBRSPHACLEEPILCa O APLIVE AP O SRUPRIOL 67 fratetRV et on. 20

Bet a2 adr engreare e pslyRofhHROS tQoRibiAkiBs wathdf @ﬁ@d}ﬁ_@ﬂi& 1 al§Hg! Witk af O-

patients by acting onh the 0-2 adrenergic receptors int al rway snoot h
nuscl es andeashendpmuhiatticaliyraeseptableseiresy, whedumeihng dompriedsi mixifg the t he

synpt ons. of. breath| essness. . Mre particularly, they have been shown to
i ncrease tHlégTﬁ‘glFmﬁ %ﬁgglwoﬁm Wé’gfgﬁﬁ'i channels 25 in airway nuscle cells,

| eadi ng to nmenbrane hyperpol ari zati on and rel axation. They are thus
preferred in case of asthma treatnment that requires the dilation of the
bronchil@ shhsdrventiensalbeprozidlgs p epmpeaition ofdhgrinyention for use e amedicsmsat s
associated w'th asthma. More particularly the short acting beta2
adrenoreceptors are very useful since they provide a quicker onset of
action and Thenoepbsitiveof tlel insénticBOis AlsdPpra0ided Be428EnPCa RO BisOHE35

- and related conditions, including bronchoconstriction, asthma and COPD.

15 The present invention also provides for a method for the treatment in a mammal, such
as. a humen, of respiratory disorders such as asthma, disorders resulting in
bronchoconstriction, and chronic obstructive pulmonary disease (COPD) which
method comprises 4adrnjn1'strati(')n of a therapeutically effective amount of a
pharmaceutical composition according to present invention. '

20 |
Beta2 adrenoreceptors are known to provide a bronchodilator effect to patients by
acting on the B-2 adrenergic receptors in the airway smooth muscles and the bronchial
smooth muscles, resulting in relief from the symptoms of breathlessness. More
particularly, they have been shown to increase the conductance of potaésium channels

25  in airway muscle cells, leading to membrane hyperpolarization and relaxation. They
are thus preferved in case of asthma treatment that requires the dilation of the
bronchial smooth muscles and relieves the patient of breaﬂﬂéssness associated ~wi\th'
asthma. More particularly the short acting beta2 adrenoreceptofs are very useful since -
they provide a quicker onset of action and hence faster relief.

30



‘.accentuates  the nee

~The present i nvention relates to one such short acting beta2 adrenoreceptor,
sal butanol . The sal butanol is available as a racem c m xture conprising R

and S for y the R-enantiomer (|evosal butanol)péseil@bdEMs (32
- adr enoce’pﬁ&ﬁb@?%l' ant, whereas the S-enantioner (dextdrzﬁégaf bﬁt anol ) shows

little or no 5 adrenoceptor activity. The bronchodil atory property of
racem c sal butanol is attributable entirely to (R)- sal butanol, which has
an approximately 100 fold greater binding affinity for beta2 receptors as
conpared to (5)- salbutanol. In vitro, (S)- sal butanol has been reported to
pronot e i ntThacpdebent athvétaioR +ralatéd o ome achweshor maaing bem? chdrerebdeptaand

augnent chol | nergj ¢ _ activation of airway snoot.h nuscles. Thus.jn 10 the
absence of 53l tﬂ%’&i' gmeaﬁh%u,ta“{‘%)@ §¥P&?§%ﬂ%? TRCRIME RUXYET SAPHFINE .iaﬂééce |
br onchocon | Chi L,Ni.ase | ] | hS:di ay
i b Bl B el T ol 3 o SEHEy PRReRaAb Y
treat nent efimakhfynwhareds thehé&remntiovasr didsdaselbutaidn])Al showk evittkal autranol is a

nore potent _bronchodil ator en adm njstered as the single . -enantiomer
conpar ed Wagqqnfaq?@togag@v%# iFP“ﬁH%"ﬁ%'g‘?ch’i‘?PMr . T35S AelviarRll 15 produces

conpar abl e ,gfifieRE bn@lely AR salRBIh AU whithiHae aﬂ%é?ro?ﬁnitﬁ?qm Cfol?la%rgéf&aml )

si mul t aneously reduci ng the” beta-nedi ated si de fects. 20 Accordingly the
present i nbenting affinitytfoe betpy tacepters ae compdred do r(h)-asalbmtesndln In Nitew; dS)-dance

with the inventio ich contain two or_nor art kcul.at e .medi canents.

Vedi coment SATRgEL bR ripeR s oo m ERE BTG ¢ Rk e MY SERP et o
mentioned hafeletRR{ af®a¥mdiByhdlbefitt aciwdoh bPEIraRY sPbbBI mastldsalvhes 8 ug
useful in inhalation theraﬁy. Preferably, the nedi canent Tay be presented

_may D
in a fdPm ththiabgencs of5(1R) qlal (S)-selohipmet ehap ithes opeipntiali fp t duege| ect ed
propel | ant 4 MREQRL-RE 6 iﬁegdétﬁﬂﬁ%”%a%eﬁﬁﬁmﬁ%v gelﬁ?hﬁﬁﬁa%@}ofgﬁqi&e e xanmpl e,
anal gesics, e.g.  codel ne, di hydronor phine, ergotadm ne, tanyl or
mor phi ne; anghedl offleegalbatainoheyer recguicdalbutaand i thentdaahérerofi asthmaeargl
cronogl ycat (r?h | cetoti.f en or nedocrom|; antiinfectives e.g. cephal ospori.ns,
peni ci | | i nSthes prEaY $i85A5%%, sul phonani des, tetracyclines and '

15 Also levosalbutamol is a more potent bronchodilator when administered as the single
enantiomer compared with the same amount in a racemic mixture. Levosalbutamol
‘produces comparable efficacy at nearly one-fourth the dose of racemic salbutamol,

simultaneously reducing the beta-mediated side effects.

20 Accordingly the present invention further provides acrosol formulations in
accordance with the invention which contain two or more particulate medicaments.
Medicaments may be selected from suitable combinations of the medicaments
mentioned hereinbefore or may be selected from any other suitable drug ruséful in
inhalation therapy. Preferably, the medicament may be presented in a form which is

'25  substantially completely insoluble in the selected propellant.

Appf_opriate medicaments may thus be selected from, for example, analgesics, e.g.
codeine, dihydromorphine, ergotamine, fentanyl or morphine; anginal preparations,
e.g ’djltiazem_;lantiallergics, e.g. cro_rnoglycaté, ketotifen or nedocromil; antiinfectives

e.g. ’cephalosporins, penicillins, streptomycin, sulphonamides, tetracyclines and



J 8 4 WD 2006/ 064283 PCTI GB2005/ 004935 ‘pentam di ne; anti hi stam nes, e.g. _
met hapyril ene; anti-inflamuatories, e.g. flunisolide, budesonide, tipredane
or triancti agiﬂﬁﬁoﬁfs toni de; antitussives, e.g. noscapi nFéT/GEE({a%(ﬂQgi | at or s,
e.g. - ephedrine, adrenaline, fenoterol, fornoterol, isoprenaline;

met apr ot er enol phenyl ephri ne, phenyl propanol am ne, pirbuterol reproterol
rimterol, 5 terbutaline, isoetharine, tulobuterol orciprenaline,
or.(-)-amno-3,5-dichloro-[al pha]- [[[6-]2-(2-pyridinyl)ethoxy]hexyl]

am no] net hyl ] benzenenet hanol ; diuretics, e.g. ainiloride; anticholinergics
e. g. i prat papimidineatmtitpstamines, eqx netlopiytitene;atirinfesmatorgs, e.gdhtnisdide,
hydrocorti sope ar. predni solone: xanthines e.g. am nophylline, choline

t heophyl | i ﬁ‘é eé‘?mﬂ?sﬁ g@?‘?e(?ﬁh%%ﬁ’ﬁ?" eo?“é%@%hﬁ?@?f'ﬁé‘,’esaﬁcg'tﬂ%ﬁc%ﬂﬁt iC
proteins apghnlhPERE, 083, @hBdrineN SddkdiiAlifE, BdERE0NforbteV¥l! lisdiRertlligar to a
person skilled in thé art that, where appropriate, the nedi Caments nmay be
used i n t hencfaproterefiolgatienylegluing, phenylrapanplamieg, glirbuterelmicpestegell timiterol.as aci d

ddi ti salts).or. t . | kyl t : | vat . g.
o 1 08) P 18R ERRS b kBB BN L g iR iEL s (° 9
~and/or to [&[Zr(z_iﬁgld]ﬁylﬁﬂidk?]ﬂékﬂy arhiroaethfidbenasmmethanol haivdétReel d.gnt . 15

Commer ci al 'y _availabl e phar macopoei al conposjtion of sal butanol containing
‘the raceneeilpdienapbeinlingwics 109 PHTPDIMLEGFOBIE S| Axdfrepwn; bernagesohposi ti on

accordi ng ..t he o ' ont aj.ns..al t _hal d or even .
| ess, and %gmf'#él’r %ﬁoﬁ?@% #é;%?%%(gﬂ%)?&e%tga\ge ﬁn?'%'e d,glégpgwj?ﬁeg%qur m of
sal but anol thebpivwdkedtd) Lilysin® [theophgllihate tdnethedsphgiimed atd shgepeutib gretems eankles s
cardi.ovascul ar, conpl,i cations, which associ ated 20 w th hi gher, doses of
br onchdfli | &PRKES: o dPEHErE &i‘l"f@g%jt E’Eﬁ gﬁé’ﬁFa{ Fféﬁé’ﬁﬁﬁ{lis@if?&ﬁnf Fbdiatve isomer
results i ”v&h@&rf‘@ﬁgﬂia%%&%di%ﬁ@ts ¢ Be S &E tHeBrR ' S &R %e'.%??é@% dafin
provi des a pharrmaceuti cal conposition conprising a therapeutically
effective instaker aminesalthortaamoid additian salts) or asoistens ¢, 2. dova@mlkylestergperiase or
Pol Yo" Ph LHEHER (e b ! gt GLTRALRy 3386°LAHEH, Wk hlaghefacem ©

- and/or to minimise the solubility of the medicament in the propellant.

15 Commercially availab_le pharmacopoeial composition of salbutamol containing the
" racemic form comprises 100 to 200 mcg of salbutamol but a composition according to
the present invention contains almost half the dose, or even less, and is ﬂxeiapeutically

more effective by the use of the R fdrm of salbutamol; levosalbutamol. Dﬁe to the
reduced dosage, there are lesé cardiovascular complications, which are associated

20  with higher doses of bronchodilators. Therefore the use of such therapeutically

effective isomer results in increased patient compliance.

Hence the present‘invention provides a pharmaceutical composition comprising a
therapeutically effective isomer of salbutamol or a salt, solvafe, ester, derivative or
polymorph thereof that avoids side effects associated with higher racemic dosages.

25 |
The term ‘levosalbutamol’ is used in the entire specification and clahﬁs in a broad
sense to include not only levosalbutamol per se but also its pharmaceutically available
salts, derivatives or polymorphs thereof. The phamiaceuticaily available salts of

levosalbutamol include levosalbutamol sulphate, levosalbutamol tartrate,

9



The term " | evosal butanol' is used in the entire specification and clainms in
a broad sense to include not only |evosal butanol per se but also its

phar maceut | OWOGQYB"?U | able salts, derivatives or pol yn?érpfﬁ dobggeRf - The
phar maceutically available salts of |evosal butanol inc uo(e fevosa but anol
sul-phate, |evosal butanol tartrate, 9 WO 2006/ 064283 PCT/ GB2005/ 004935

| evosal but arnol hydrochl oride. The salt of |evosal butanol used is preferably
| evosal but anmol sul phate. and the various derivatives thereof may de
~according to The active conpounds abe ma 5 procedures known in the art, as
wi || be cl davoshlbuitine] stkidrdchtbrider skhe, salheof rvestibotanmmiplisys it heefordly act i ve,
t her apeuti clal |y speari nﬁ@ i somer of sal butanol. The conpositions are

subst ant i allPYPstlPwamgt sWste. ess t herapeutical |y effective isomer, meaning
that this isomer will not be present in any significant 10 anpbunt. Suitably,
such isomers wll be present at no nore than 10% w w of active, nore

pr ef er abl y Tioantive compeemds aiichins vafiows dexixntpves thereofipnsy bé onde ewordingitang

| evosal hut anol ,. are substantial | v.tree of fhe.S-jsomer of this compound.

Whi | st any REoqelis Encrvg} Wﬁ? ar&‘oaﬁﬁ%g{bf‘lcgeﬂr W&@e ﬁ‘éﬁ?ﬁs%e&?mparti cularly preferred
15 conpositions are aerosol, DPlI or inhalation solution/suspension

formul ati ons containing | evosal butamol (e, g. as the free base or the

sul phat e salfe) invendemtsmpleysorihe inpH aetivanttheraputicelnt egkisg.eiswn¥r soth as a
becl onet has er{e. di_pr i Qr fhuti : er (e.g.
t he propi ons'g{%esa%g)?' a#linctg}ngwg%sl %% S %g{%{ag{s}m)aﬁc?r%o%q ?/%ealtlegg (tgg%g&[%ﬁg sodi um
sal t). Conhsffeafiveoissmes, medning &molthiansbridrutvilc asobe p2esept Gpiapn aignifivant

becl onet hasone di g};io%i onat e, or budesonide are preferred, It wll

be |
under st Bbd AR | SHLA0HH APSLISEREBTRDGeTERE! B mate ek 40 Wi PHATEEI ons, the

actives widbbioRray) dof #ay Shiitab! Wbl N Slafipled" Brlfdshidhs COMRGRI i ons of
. the invention, prefer to use-pol ynorphic forr?s of Zg | evosal butTanol
sul phat e ndeesalbetasw, are fibstEwrallyfee B the S-isomeofbispomipbundfhese ar e

Whilst any suitable form of composition. may be used, particularly preferred
15 composiﬁens are aerosol, ‘DPI or inhalation solution/suspension formulations
containing levosalbutamol (e.g. as the free base or the sulphate salt) in combination
- with -an antiinﬂammatory steroid such as a beclomethasone ester (e.g. the
diproprionate) or a fluticasone ester (e.g. the propionafe) or an antiallergic such as
cromoglycate (e.g. the sodium salt). Combinations of salbutamol and fluticasone
20 propionate or beclomethasone dipropionate or budesonide are preferred. It will be
understood that for inhalable compositions such as aerosol formulations, the actives

will be provided in suitably inhalable form.

In the compositions of the invention, we prefer to use polymorphic forms of
25  levosalbutamol sulphate named herewith as Form I, Form II and Form III. These are

novel compounds end constitute a further aspect of fche'ill{fention.
Accordingly,- in one aspect, the invention provides crystalline levosalbutamol sulphate
| (Form I) is characterised by a powder XRD pattern with peaks at 10.8, 11.9, 13.0,

30 18.3,28.5:=0.2 degrees 2 theta.

10



novel conpounds and constitute a further aspect of the invention.
Accordingly, in one aspect, the invention provides crystalline

| evosal but gip) hate (Form ) is characterised by ap®puEsisaids pattérn
with peaks at OTZ‘H@ 119,130, 30 18.3 285 0.2 degrohe gt PL 0

2006/ 064283 PCTI GB20051004935 I n another aspect, there is provided
crystalline | evosal butanol sulphate (Formll) is characterised by a powder
XRD pattern with peaks at -8.7, 9.6, 15.2, 15.7, 19.1, 27.2, 30.7t 0.2
degrees 2 theta. 5 In another aspect, there is provided crystalline

|l evosal butanol sul phate (Formll1) is characterised by a powder XRD pattern
wth peaks.at 5.5 6.9,.7.3, 18.7:. 0. egr ees theta.. 10,.The j.vention
al so provi GR&neH; %B@c%pqﬂ%reég géoswie r¢ 25%1?‘88 1?8?#‘%@&1%%%‘7 p:I().rmAhgf‘socess f or
preparing chatadtalidell B9 ol pRvASAKRIY patiim SitheakLatf07,10.4 1500087 $23, 29.2,
_preparing | evosal butanol in an organic solvent b) adj usting the pH by

addi ti on 080.7sul.pldegrees 2ibetd- at from 1 to 10C c) isolating the product (Form
) at fromO to 10C. 15 A process for preparing crystalline |evosal butanol
sul phate Form |1, conprises a) dissolving any form of | evosal butanol

sul phat e i M wedthér dpectaifiens pevided cswitdilimeolevodattmarsdlenlphte WFbdin ATyt er

m sci bl e organi c_solvent so as_to cause, precipitation Ciﬁ: i solating Form

t her eon. 2Ghmagierired by amewder XBEY patise Wi psaiisiahe.S) 890d a1 BT &fb? degiethat e For m
|1, conprisgg.d) dissolving any form of |evosal butamol sul phate in water b)
distilling'to residue c) stripping the residue with an organic sol vent d)
slurrying the solid in an organic solvent e) isolating crystalline Formll.

25 10  The invention also provides various processes for making Form I, IT and III.

A process for preparing crystalline levosalbutamol sulphate Form I, cém_pris_es a)
preparing levosalbutamol in an organic solvent b) adjusting the pH By addition of |
sulphuric acid at from 1 to 10°C ¢) isolating the product (Form I) at from 0 to 10°C.
15 | |
A process for preparing crystalline levosalbutamol sulphate Form I, comprises a)
dissolving any form of levésalbutamol sulphate in water b) combining the solution
from step a) with a water miscible organic solvent so as to cause precipitation c)
isolating Form I thereon. |
20 _
A proce.ss for preparing crystalline levosalbutamol sulphate Form II, comprises a)
~ dissolving any form of levosalbutamol sulphate in water b) distilling to residue ¢)
stripping the residue with an organic solvent d) shurrying the solid in an organic
solvent e) isolating crystalline Form II.
25
A further process for preparing Form II comprises jet milling any other form of
~ levosalbutamol sulphate , for example jet milling crystailine Form I

11



A further process for preparing FormIl conprises jet mlling any-other form

of | evesal butanol sul phate ., for exanple jet mlling crystalline Forml. 11
WO 2006/ 06%%05@;5 (B2005/ 004935 A process for prepari P&r/&%¥t§1§ﬂ+4 isne
| evosal but anol su pshat e Forml1ll, conprises a) preparing |evosalbutanol in

an organic solvent b) adjusting the pH by addition of sulphuric acid at 25
to 30 Cc) isolating the product (FormlIll) at 25 to 30 C. 5 Another
process for preparing FormIll conprises a) dissolving any form of

| evosal but anol ‘sul phate in water b) conbining the solution fromstep a) with
a wat er- niseidzess for paepadng srystatlineslevosslbutanud seiphptee®orpi IRt donprisys akol at i ng

F 11 theref, t 25 10.30 C. 10 The i 4 I e}
phar maceut (RERTER TOSHONGROL SR Ry SPEBhodrasre el AR 800 o
phar maceut ISEI%QP%{C Q&&%ﬁglﬁc’ @ag)rib(ﬁatmthgﬁBg:{a\égg FSHHW%Jtog cconposi tions

t hereof, are 0 provi for ‘use as nts, particalarly . in the
treatnment of respiratory disorders and related 15 conditions. Figure 1

shows the X-r powder diffractio attern of. | evosal butanol sul phaje Form
|. Figufe ;}mf%xspraﬁesg OF RIERF ¥ Bt D SamBeisesn s HPHE T

Figure 3 shoygabiemdt sidphaROMAedterd) cbidadihOhe Rakitish Roff stéﬁg%ﬁ{ Pyfapml -
~sulphate Form I'l. Figure 4 shows"an IR spectrum of |evosal butanol sul phate
Form I |. 26is@Eblgurgant solicons sa sctoXxansgyprenspitidion d) fsblatiog Form Pl thesefronpht
|.evosal but I 3§y{:phate Form I11. Figure 6 shows an IR spectrum of

| evosal but adf “Suphate Form111. 30 ‘

10  The invention also provides a pharmaceutical composition comprising a compound of

the invention and a pharmaceutically acceptable carrier.

" The novel compounds, and compositions thereof, are also provided for use as
medicaménts, particularly in the treatment of respiratory disorders and related

15 conditions.

Figure 1 shows the X-ray powder diffraction pattern of levosalbutamol sulphate Form
L | |

‘ Figure 2 shows an IR spectrum of levosalbutamol sulphafe Form I.

20

Figure 3 shows the X-ray powder diffraction pattern of levosalbutamol ‘sulphate Form
II. '
Figure 4 shows an IR spectrum of levosalbutamol sulphate Form II.

25 ' '
Figure 5 shows the X-ray powder diffraction patiern of levosalbutamol sulphate Form
II1L. ' '
Figﬁre 6 shows an IR specfrum of levosalbutamol sulphate Form I,

30 -

12



12 WD 2006/ 064283 PCT/ G82005/ 004935 Table 1 gives the nunerical XRD data
for Figure 1 (Form1l). Table 2 gives the nunerical XRD data for Figure 3
(Forml11). le£.3 gives the nunerical XRD data for Jj rmilll).
Levoselbutghﬁw&@%ﬂ%ﬁate crystalline Form1l is characterfégﬁﬁﬁyégﬁEﬁ-ray
powder diffraction pattern having significant reflections expressed as 2
theta val ues at about 10.781, 11.941, 13.002, 18.341, 28.541 0.2 degrees,
as wll be clear fromTable 1. 10 - The X-ray powder diffractogram of

| evosal but anol sul phate crystalline Forml is shown in FIG 1. The nmjor
‘peaks and tIhbler] ginéseths himhescabXRE dateyfop bigies 1 @FdrfrBect ogram are shown in
Table 1. The intensities of the reflections are al so expressed as percent
of nost intense reflection. 15 O her preferred significant reflections for

Form | expr ; hastae Sitd e IF 3 HorBfmy 15- 819, 17.4, 20.939,
21.72, 22.&%5%??2%%2.%&1, %gk.ﬂlz, 31, 2%, 31%’3f b2 “degrees. The X.ray
powder diffiactograns for all the pol ynorphic Forns disclosed herein were
col | ected i.gaku d-max 22 | o Xt a [ oneter using Cu K 20 a
radiatian ?Inﬁbfgz’g@fﬁ%sﬁe ?Wﬂiwg%ﬁ?%?%%ﬁ%%? gﬁf-%l ystalline Form!| is also
characterised by an IR spectrum wth peaks at 3568, 3307, 2980, 2799, 2561,

2458, 1615, 1508, 1440, 1380, 1342, 1258, 1200, 1112, 1082, 1029, 976, 915,
836, 793, 1rsosaftiiama4glphgte7 crys@line 4pm U5g chagcteriredrbyaneX2asmowdet he | R

spectrum fof.Forml.. The |LR spectr all _fhe I I phi Far di scl osed
orei n-wer SEaRi bR ek FRESENR fReBhs cplsBP ad TR e 'R D! 000
anal ysed asioiBl, 1ed41913.002) 18{3a1/ F054dr: O dégHees; 49GilC B2 dleardebord Fable 1. :

10 ‘
The X—ray"powder diffractogram of levosalbutamol sulphate crystalline Form I is
"shown in FIG.1. The major peaks and their intensities of X-ray powder diffractogram
are shown in Table 1. The intensities of the reflections are also expressed as percent
of most intense reflection. o
15

Other preferred significant reflections for Form I expressed as 2 theta values include

12.66, 15.819, 17.4, 20.939, 21.72, 22.5, 23.14, 24.341,. 26.12, 31.28, 31.93 + 0.2

degrees. The X-ray powder diffraetograms for all the polymorphic Forms disclosed
_ herein were collected on Rigaku d-max 2200 model X-ray diffractometer using Cu K
20 aradiation (A= 1.5405 A").

Levosalbutamol sulphate crystalline Form I is also characterised by an IR spectrum
with peaks at 3568, 3307, 2980, 2799, 2561, 2458, 1615, 1508, 1440, 1380, 1342,
1258, 1200, 1112, 1082, 1029, 976, 915, 836, 793, 775, 752, 648, 617, 535,'497, 453

25  cm’.

Figuie_Z'shows i:_he IR spectrum for Form I. The IR spectra for all the polymorphic
Forms disclosed herein were collected using the Spectrum-1 make of Perkin Elmer
Sample and analysed as KBr pellets in the region of 4000-400 cm™.

30 |

13



WO 2006/ 064283 PCT/ GB2005/ 004935 I n the preparation of |evosal butanol

sul phate crystalline Form |, preferably R-benzyl salbutanol is hydrogenated
using a catd) ¥ste P;referabl y a palladiumon carbon cat %’K/&}MOOBIHM & | arge
vol une of - a swta6b e organic solvent. Preferably an alco IC SO vent IS
used, nore preferably ethyl alcohol. Suitably the process is 5 perforned
under hydrogen pressure, preferably at 30psi. The catalyst is preferably
then filtered and the pH of the filtrate is adjusted, preferably to 5-5.5
and preferably at 0-10 Cw th sulfuric acid, suitably concentrated

sul phuric dui the tpmpplraﬁmil def dﬂ:w@lhutgmol viiulphktea ceystallinee rieama dd pjcﬁe@blst o afford

| evosal but pr oduct ai ned by
i sol ating }FB@H?KB ‘%ﬂ f g‘]é‘%f’% %ﬂoﬁm%l&lp‘%& i P’iﬁg%réﬂal%@ ™ i s
characteri moﬁyca@ﬂysx 2y [R@OaIlumelidif 4 aGikdbR oBRintLESvaRY i Pﬂ:fé‘rhﬂ?' 41 cant
refl ections expr essed as 2 theta values at about 8.701, 636 5.180,

15. 657, 19.2@bolioFolyed, is 3ped;omore preferehlyedud alepholy (Suithllycthe process dm Tabl e

2. 15 T X- f

Shov 1 1 P OmECYREE pOkbLEEBRA T e T b e
di f f-r act ogripén flke@edi@iBe pH ofﬁ&bfﬁl&aﬁ is ddjasted)tpesfaiablyas 505.5 biiepeakidy ar e
expressed as}(gercent of nost intense reflectiaon. 20 Qther preferred

si gni fi cantO-F&FE et giirie geidrspitably conepptiziedemlphymis ackbia PV&’Ilflfe%TY?tﬁ]ésl ude

TR e e L i )

30. 702: L 0.(BoteDressbe cbiaihaiMysisdiitigeat®0l 108 @, phat e crystal line Formll is also

characterised by an IR spectrum w th peaks at 3393, 3026, 2982, 2822, 2463,

1630, 1814, 1513, 1484, 1448, 1380, 1321, 1279, 1258, 1235, 1204, 1155,

3—1823 4ég66h14e89%(1"0uta}9(%39u1ﬂé% cr?ggllmg%%mﬁﬁ s chgrllgten%?ﬁby %ﬁBX-rg}%owﬁglﬁ 540,
diffraction pattern having significant reflections expressed as 2 theta values at about

8.701, 9.636, 15.180, 15.657, 19.139, 27.199, 30.702 £ 0.2 degrees, as will be clear

from Table 2.
15 | |
~ The X-ray powder diffractogram of levosalbutamol sulphate Form II is shown in FIG.
3. The major peaks and their intensities of X-ray powder diffractogram are shown in
Table 2. The intensities of the peaks are expressed as percent of most intense
reflection. |
20

Other prefei'red significant reflections for Form II expressed as 2 theta values include
peaks at about 8.701,9.636, 15.180, 18.657, 17.44, 19.139, 21.699, 22.201, 22.837,
23.339, 23.76, 24.361, 25.022, 25.399, 26.059, 26.321, 27.199, 30.702 + 0.2 degrees.

25 Levosalbﬁtamol sulphate crystalline Form II is also characterised by an IR spectrum

_ with peaks at 3393, 3026, 2982, 2822, 2463, 1630, 1614, 1513, 1484, 1448, 1380,
1321, 1279, 1258, 1235, 1204, 1155, 1093, 1066, 1036 1023 919, 900, 838, 829,
818, 808 788 618, 596, 540, 493, 453 440 cm'

30  Figure 4 shows the IR spectrum for Form II.

14



30 Figure -4 shows the IR spectrumfor FormlIl. 14 WO 2006/ 064283

PCTI GB2005/ 004935 A process for the preparation of |evosal butanol sul phate
crystalli F 1] conpri ses dissolving any form of I

sul phat e ?ﬁq\ﬁg{@#‘“ﬁd distilling it to residue. The re%‘?l\éﬁgfb@%%rg?her
stripped with an organic solvent, which is preferably 5 water m scible and
is preferably acetone, and the solid further slurried in a sol vent,
preferably the same solvent,. and isolating the solid, preferably by
filtering the solid and drying under vacuumto give | evosal butat nol

sul phate FormI1l. Levosal butanmol sul phate crystalline Formlll is
characterized by an X-ray powder 1Q diffraction pattern having significant
reflecti ond axpiess dex) thes Pronarbion. 9hlefasaliptamgh sulphgtes geystaiingoorny B0,

18.660 f O. i . ) : . er
diffractogfﬁ%ﬁgg%ﬁggggg%5%%§%0 82%%%%%?%{ Oﬁﬁ&@%ﬁrﬁgmgggﬁgd#ﬁﬂm@ﬂ 5. The
rrﬁj or peaks-%?%dué. tThe msiﬂwetierfmithdrest'ipp]fced )ﬁ;}lﬂﬁ@ﬁ mkgmﬂﬁe rsoli'iefm‘, m@dlpigrpmfmaabhz 15
shown in Table 3, The intensitjes of the peaks. are also express as a

o cont Sof YA MHGBI s RELUTHEY| BEORE R IaEn SoIGREHET SBEad G Folksri

reflecti 0% $OLbRARE A s@vRt eaed ol@ﬁng%tﬁehs%‘]ié g@k&ﬂ@ﬁy 'bgcﬁ&eﬁﬁg @RI at about
5.496, 6.901. 7.340, 8.18, 8.399, 10.978, 11.758, 14 298, 16-321, 20 17.98,
18. 18, 18. 66O dryis @6ler ¢@nLAI0 ge lavralb@ampbsultatcieam B2, 219, 23. 121, 23. 64,
23.858, 24.638, 25.339, 27.62, 28.79, 29.319, 30.80, 32.341, 33.218, 33.781,
134.181 f 0.2 degrees. Levosal butanol sul phate crystalline FormlIlIl is also
char act er i Segodbubdingt BubBaiet drixtallind Potrh NIPRaSradteridaB By addt3ay pOwaer 2979,
2823, 2799, 1613, 1547, 1505, 1437, 1397, 1380, 1365, 1353, 1303, 1256, -
1243, 1998 diffipgtion patem havigssignifivant refiestions expoessabas 2 tgdp valgasoat abog, 792,

Spect um 1 of BEaRR0TPS WG adkrtie sud Res e bl MoBirdos ™ 1 1T

The X-ray powder diffractogram of levosalbutamol sulphate Form IIT is shown in

'FIG. 5. The major peaks and their intensities of X-ray powder diffractogram are
15 shown in Table 3. The intensities of the peaks are also expressed as a percent of the

most intense reflection.

Other preferred significant reflections for Form IIT expressed as 2 theta values include
peaks at about 5.496, 6.901, 7.340, 8.18, 8.399, 10.978, 11.758, 14.298, 16.321,

20 17.98, 18.18, 18.660, 18.86, 19.189, 20.179, 20.72, 20.019, 22.219,'23.121, 23.64,
23.858, 24.638, 25.339, 27.62, 28.79, 29.319, 30.80, 32.341, 33.218, 33.781, 34.181
+ 0.2 degrees. ' /

Levosalbutamol sulphate crystalline Form III is also characterised by an IR spectrum

25 with peéks at 3533, 3412, 3086, 2979, 2823, 2799, 1613, 1547, 1505, 1437, 1397,

| 1380, 1365, 1353, 1303, 1256, 1243, 1198, 1110, 1133, 1086, 1075, 1055, 1029, 990,
- 949, 919, 838, 792, 737, 723, 640; 618, 563, 536, 480, 442, 425 cm™.

" 'F_igure 6 shdws the IR spectrum for Form III.
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In, a process for the preparation of |evosal butanol sul phate crystalline
Formll1l, preferably R-benzyl sal butanol is hydrogenated using a catalyst,
pref er abl yw%zo&?dﬁkﬁgi umon carbon catalyst in a suitablg9&aR0/6ms8! vent,
preferably an al coholic solvent, nore preferably ethyl alcohol. Preferably
this is done under hydrogen 5 pressure, preferably at about 30psi. FormlIl]|
can be isolated by adjusting the pH by addition of sul phuric acid at

anbi ent tenperature (25 to 30 C) and isolating the product at anbient ;
tenperature (25 to 30 C): Preferably, these steps are done by filtering the
cat al yst ainl awarobesadpr flr pepanapoe ofilevosalbutumel eulphbteotrystalliit Fope B, t he

filtrate is preferail diusted .to 5-5 5 at anmbient t ratyre, {25 to 30 O
with 10 suPTeEf‘r‘P Ya@%&%”@r@@*%ﬁ’ly 15 %y@rgﬁ%réaﬁco‘?é{s@@ fof *St%’o péei%rélbé’r ¥stals,
whi ch are billddeie$nadaghondsdtaight tif sadfitabl drguis abRuhR pRferably Radlgotktcm | 11 .
The product (Form 111) may be obtained by isolating at 25 to 30 C. Anot her

process fopolvens, pospareferably ethyl algokadi bBrederablysthis ifadene pyder ydregenFor m | |

15 i ' idling.l | = | N
Fevosal But SsTEaTHeRb iy Bl R e bR Sy AR B B T "
under st 00d a8 d18én 6f ¥SlbRirid AAd la8u@SRhD tindyedtueul (PHas 6021 dnldsdiging Biephi C

Forms thereof disclosed herein may be formul ated with conventi onal
exci pi ent sproda¢t atanibi¢rd rtemperatnee Gartoi H°sC). nPreferabliydtheseastepst are glone by

phar maceuti.cal. conposjtjons, includin ut .pot limted.t abl et capsul es,
pel l et s, c%?‘%‘i‘%t?‘eﬁﬁa!yséﬁ%,wﬁ ngRgg Sﬁ‘g’épqe%{hhéﬂnﬁ?lfe&?g@hgﬁd%ﬁofﬂﬁui ds such
as syrups. gyhges ¢ gfb?ér@m!ﬂﬁ@teal 1 5159 aSaabRhi Rehpef RG2S th oMUbRLi@NS My be

provided. Those skilled in"the art of pharmaceuti cal ormul ati'on will be
awar e db t hdfwzraceh preferablyi in goratnated fov, ¢h giveyerystale milidyad flteredsndor nul at e

t he above canpositians. Sych far tions may -be nmade in accardance - with
~ convention 1%8&3@1%?’?%5’%@@%’@@%@ rtllii&ﬁrg uct %-mcﬁﬂp@ﬂ?ﬁg’?of t he

present i nygatdeaBy iRYathe -t e, Wi th one or nore other pharmaceutically
active conpounds,~as will be clear to those skilled in the 30 art. Any

sui tabl e combi nation of active materials is envisaged, provided the 16

Another process for the preparation of levosalbutamol sulphate crystalline Form II.
15 comprises jet milling levosalbutamol sulphate.  For example, crystalline

levosalbutamol Form I may be jet milled so as to give Form II.

It will be understood that crystalline levosalbutamol sulphate and the polymorphic
‘Forms thereof disclosed herein may be formulated with conventional excipients,
20 . auxiliaries and carriers into a wide variety of pharmaceutical compositions, including
but not limited to tablets, capsules, pellets, caiplets, MDI, DPI, and Respule
formulations, and oral liquids such as syrups. Where appropriate plain or sustained
release formulations mayrbe provided. Those skilled in the art of phannaceﬁtical
formulation will be aware of the conventional ingredients which may be employed to
25  formulate the above compositions. Such formulations may be made in accordance

- with conventional manufacturing procedures.

In particular, the compounds of the present invention may be combined with one or
more other pharmaceutically active compounds, as will be clear to those skilled in the

30 art. ‘Amy suitable combination of active materials is. envisaged, provided the

16



WD 2006/ 064283 PCT/ GB20051004935 conbination is acceptable froma
-pharmaceutical and regul atory standpoint. The conpounds of the invention
may, for exagnls Lonbined with corticosteroids such

becl onet hasone o@ggudesonlde anticholinergic agents sucﬁ§ﬂ£ﬁwg0‘§i?roplun1
tiotropiumor atropine; nmucolytic agents such as anbroxol; xanthine 5
derivatives such as theophylline; antihistam nes; analgesics, and
bronchodilators. As wll be clear, the additional active or actives may be
provided-in any suitable form - including the pharmaceutically acceptable
deri vat i vesohfbiaeiof ,is iabedptblenosmah tpélanmbﬂﬁcal and abgulsophstandpointt h€hept i cal |y
active forns as well_ as the racenstes. The invention thus provides a

phar maceut | PO RIdhs YRS %Y rn%‘aE’P he§qutyped WE@S%@P%?IS%ISU | phat e,
particul arl ﬁ%&&s&n&fh& ?cHI@tﬁdsoﬁH drObiddsbhidé; h%ﬁﬁﬂ{cﬂme lgﬂ: g | @Rhi g with
one or nore pharmaceutically active compounds an y, a

phar maceut iipalrbyinag deprioatine oc atropiee;. m:uéolflma aganpoesch noambofxol; enfries ent

i nvention are preferably adm jster.d .t he |nhalat onro € So as to
provi de 2an f’ é‘feﬁ\ﬂé‘%a mprﬁ]aﬁmr% %‘*nasﬂaese%u%n Hﬂh"ﬁﬂ@a Sbl e

system c eff@feScleat) trePidRRRARL 48D OB bt nayobe hrdkida8 in ﬁlgﬁﬁhh’caﬁfé form
phar maceutical |y acceptabl e excipients in order to provi sui t abl e

fornulatlonndn@ngﬁhypm@mﬁﬁm@cdbb%$§ﬁﬂdeﬂﬁﬂW%@@S6EﬁmﬁﬂndWWBgéﬂ§de$@§e

i nhal er. f ero [ I O of to the resent I nvention may
optionally cog’% 816 Oaﬁcatlﬁslf acg“t'e &Fﬁgég)ss‘g% nﬁ?cemﬁ ‘onbi nation with .
anti-inflanmmtory ster0|d or inhaled glucocorticoid and at | east one
propel I ant, ot her pharnaceutlcall cceptabl e agents |ike cosol vents,

ant i oxi want'félleomvs@rr%@warﬁrgw gisa P Efﬂgrmqesvﬂ%rceeepsm@% SEmRFisiR crysialling pel | ant
i's includeq

| %ﬁ %H I pellant 11
(di chl or odi ﬁ uor onet an@??treb?%ggﬁglg%t (nmono gg?%#ﬁgh#g&g%?hglne
Pr opel | ant - cbinbinatipfl whithPetteadrrmbre phamerchativally kEvE3sba)pounds and, optionally, a

pharmaceutically acceptable carrier.

15 The compositions of the present invention are preferably administered by the
inhalation route so as to provide an effective amount of local action and thus avoid
undesirable systemic effects. The present compositionsd may further comprise
p]iarmaceutically acceptable excipients in order to provide a suitable formulation and

may be made available in the form of a metered dose inhaler.

20
An aerosol formulation according to the present invention may optionally comprise in
addition to levosalbutamol in combination with anti-inflammatory steroid or inhaled
glubocorticoid and at leasf ‘one propellant, othef pharmaceutically acceptable egents
like cosolvents, antioxidants or surfactants. \ |
- 25

For aerosol formﬁlatibns, a piopellant is included in the composition. Suitable

propellants include propellant 11 (dichlorodjﬂuoromethane), propellant 12

(monoﬂuorotrichloromethane), Propellant 114, 1,1,1,2-tetrafluoroethane (I-[FA134a)

and 1,1,1,2,3,3,3-heptafluoropropane (HFA227), or mixtures of two or more such
30 halogen—substimted hydrocarbons.

17



and 1,1,1,2, 3,3, 3- hept af | ubropropane (HFA227), or mixtures of two or nore
such 30 hal ogen-substituted hydrocarbons. 17 14, WO 2006/ 064283

PCTI GBZOOS&%%?&;&“B}'he aerosol formulations of the inveptieRiB¥ P8 Prepared
by dispersal of the nedicanent in the selected propellant 1 n an appropriate

container, e.g.wth the aid of sonication. The process is desirably carried
out under anhydrous conditions to obviate 5 any adverse effects of noisture -
on suspension stability. The fornul ations according to the invention form -
weakly floccul at ed suspensions on standing but, surprisingly, these

suspensi ons have been found to be easily redispersed by mld agitation to

i d i ith.. L.Ient. del.i h teristics 1 itable for
e’ n' pr odbteuah FEmAASPLs 56 ER ifubl Sl SHRouRSLEd S userl (i teng and”
pr ef er abl y nauRhshbMdn tesclisd rofellbitih ah iarop &t RbSfinSr, @. & withthé a gt s,

cosolvents etc in the aerosol fornul ations according to the invention is
al so advansetjeasion. Bhiepreceshis desigabhypaatiedpat wrdsr anbydiobs consitiens|ty obwstiee and

odour free, and less. i.rritant a . hg:.. .t han conventi onal
fornul ati of% ? VgrSFﬁﬁgct%)?feliiglrgé]léed&gsr}%ﬁ%%%%ﬁbgw't he present invention an

aerosol conposition may conprise a therapeutically effective isoner of
sal butanmpol a salt, solvate, ester,, deri\éative or pol ynorph thereof with an

anti - i nf | anRaderplaions aseqrding fonfhg et weakle dpee SISPFRSIONS OBpel | ant
11 or propg @iﬂ%g&té%%'gg?iﬁ%}goﬂ{pée%%ﬁ&ﬁoﬁyﬂv@%e@%d%9 bE %Qﬁfilr&ﬁ%&e{s}cﬁéyl n

anot her preferr t of the present invention the aero
conpri se abytinddagetatione 46 | prowfié euspensions ovitr exdellent! delivemp | cheractaristidst |

sol vatel est.er erivative or ..po %{‘m)rgh herelof ] tth i nhal ed. ﬂll ucqcorticoid
and ei ther S‘f}fa(? _ Of 5 IPFesSprissA St BT P 0BRSS CBRDI MR TS HEr eof and
propel | ant plefebly hvaidsis! tha Gk b forflakibs ekdifiehtsiedd. siufficthdts Scobslbents afi on it
was observed that in the absence of a surfactant ’ :

in the aerosol formulations according to the invention is also advantageous since the

formulations may be substantially taste and odour free, and less irritant and less toxic

than conventional formulations.

In a preferred embodiment of the present invention an aerosol composition may

'comprise a therapeutically effective isomer of salbutamol a salt, soli/ate, ester,

derivative or polymorph thereof with an anti-inflammatory steroid or inhaled

glucocorticoid and either propellant 11 or propellant 114 or a combination thereof and

20  propellant 12.

In another preferred embodiment of the present invention the aerosol may comprise a
therapeutically effective isomer of salbutamol or a salt, solvate, ester, derivative or
polymorph thereof with inhaled glucocorticoid and either propellant 11 or propellant

25 114 or a combination thereof and propellant 12 with a surfactant.

During the trial for this formulation it was observed that in the absence of a surfactant
the drug failed to form a homogenous dispersion. Various surfactants known in the_art
were tried like oils such as corn oil, olive oil, cottonseed -oil and sunflower seed oil,

30  mineral oils like liquid paraffin, oleic acid and also phospholipids such as lecithin, or

18



the drug failed to forma honbgenous dispersion. Various surfactants known
in the art were tried like oils such as corn oil, olive oil, cottonseed oi
and sunflower seed oil, 30 mneral oils |ike I|qU|d paraffin, qleic acid and
al so phospAY P28 ch as lecithin, or 18 WD 20061064385 GBEPPEMIBDS/ 004935
sorbitan fatty acid esters like sorbitan ol eate. Lecithin gave a
conparatively good suspension quality when | evosal bntanol sul phate was used
in conbination with fluticasone and budesoni de. The preferred surfactant
was oleic acid in case of |evosal butanol sul phate used in conbination with

becl onet has%%tan%a %c@l'gsfe?sc 1RO oibRtn Reatss q_géCitﬁlln:?d:VQ g@%ﬁéﬁ&ﬁ% 9bod

0. 001- 100% by wei g he total -active materi In a range of
1% 50% Morsaspemeiberqislity whem lemszlbuiamat |so]phat@fw5@/®@% i merrﬂnumtlelmtwmhi on of

vl ont of  hikenns S brdrEonill eTaPe AR R Sl o 6% aobr 1 2]
wi ConSt'IE%sﬁlbﬁféﬁlo%}%Héﬁesus@dﬁlcdnﬂiiﬁ@cﬁn%ﬂﬂﬁ&horﬁéiﬂasbﬂ@ gl ucocorticoid. In

t he conpositions f alation particle size is particularly inportant. The
preferred partlcle si ze |s between 2rnto5m It has also been found that

t he particl [a 'n t he. on of
act i \F/)e s:Jb f}%@fﬁﬁn (f‘?élbgel} gwﬁﬁ % I ébgﬁpq@g‘? 'ngf ﬂﬁ@lf‘a{?ﬁa‘gn
anot her trigkive Hatégial, WedferablyXed rmgef'bﬂl@@-ﬁ@% AMdre ?ﬂef@rﬁbl%ﬁﬁ%h&!ﬁﬁaﬁ&ﬂ or a
conbi nation thereof, filled in canisters, cri and charged with

propel | ant QLfZ5%+3LO% ViEhs maﬁara@lﬁetoftwfgctgetv@car trH® prepané ipeentionlie dose) .

Hence furt her a k t h ) d/ or
sur f act ant Ii’/ve ;ﬁgﬁ%\l@p% g;eﬁ% °M?“'§E&e I%?lit erﬁf t:ra,% Cg'}lgnt;ﬂg
conbi natg ormﬁtbﬁﬂeﬁﬂ cbistihae tv@adives ¢.y. lavsalboiamol ai_xdmd glhitocariboidt er s, char gi ng

with propellant 12. This resulted in a better FPD as conpared to ILI the CFC
aerosols where the micro-mlling as described herein was not done. Hence

| micro-m 11 Agnd SorRfdsltfoha RirniffiiRn pRrRIcAHe i PadiEBlaflY SmBorbitt. 1o phétbred S
particle size is between 2 pm to Spm. It has also been found that the particle size has a
considerable influence on the proportion of active substance in the aerosol which is

15  delivered for inhalation.

‘In another trial, drugs were mixed with propellant 11 or propellant 114 or a
lcombination thereof, filled in canisters, cﬁmﬁed and charged with propellant 12. It
was found that this gave a low FPD (fine particle dose). Hence further trials were
20  undertaken where both the drugs and/or surfactant were micro-milled with propellant
11 or propellant 114 or a combination thereof to form 2 slurry and then filled in
4canis'ters, chargirig with propellant 12. This resulted in a better FPD as compared to
the CFC aerosols where the micro-milling as described herein was not done. Hence
micro-milling is preferably done in order to achieve a better FPD.
In a broad aspect, the invention provides a process for the manufacture of a
'pharma.ceutical composition comprising a therapeutically effective isomer of
salbutamol or a salt, solvate, ester, derivative or polymorph thereof and a
glucocorticoid in a propellant, which process comprises mixing the said ingredients to

30  form said composition.
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In a broad aspect, the invention provides a process for the manufacture of a
phar maceuti cal conposition conprising a therapeutically effective isoner of
sal butanol or a salt, solvate, ester, derivative or pol h thereof and a
gl ucocor't iWOR2YP60EA2E propel | ant, whi ch process conprise§¥E&§ﬁW5&? 2 sai d
ingredients to 30 form said conposition. 19 WO 20061064283

PCT/ GB20051004935 In a further enbodi nent of the present invention there is
_provided a process for the manufacture of a pharmaceutical aerosol
conposition conprising a therapeutically effective isomer of sal butanol or
‘a salt, solvate, ester, derivative or polynorph 5 thereof and a ‘
gl ucocorticoid which process conprises (a) adding both the drugs,

opt i onal | yInax firthsn efnhodiznett, ofithe presenthavention ghérk anprovidedra woopelfdrathe 114 or a

‘conbination thereof to a canister (b).crinpi.ng the canister with a suitable
val ve and Tfgyt? r‘bfit %Qﬁi}mﬁ@%an?e(ri%ltcﬁwngﬁﬁg? FETPHFpE 2 BPRPETIBIY, in step
(a) one or ¢MRKife YomdrNe MBUMRS & @ it Is6FaR] cflef! QHVAiRA WigolyidiBh
propellant. 10 In yet another preferred aspect of the present “invention, an

aer osol 5 cotipresf ahdre glgocodinefst Whichaprogessagreunrises(d)yadsirig bothvibei drogwr of -

sal butamol _gr a.sal sol vate, este der | ive or_ pol r t hereof with
a gl ucocor ?ﬁb"gﬁl&y a‘ﬁ%h eﬁuff%gﬁti,w?}i, ?ﬁl’e{ e?rgééq/aﬁér]c}etoﬁ aﬂlg’pf%gﬁlg%a)or&

1,1, 1,2, 3, dondbifigtithahtreer 0el danter((bFéd@ghgdhe daniér #RARIsARiiIORalBahgof . 1 n a
farther aspect of the present invention,there is provided a process for the

h
manuf act ur &) charging rapRslantaby beenghdbeyalspt iFseferahlye I pen ne Qs me 98s (a)
o ucocor t 1 DseateS A plfeR ol icrpflfy pifh e Bl ST B! 20

gl ucocorti coi cani's e canister with a netered
val ve (€) charging the canister with either 1,1,1,2-tetrafl uoroethane

(HFA134a) or 1,1,1,2,3,3, 3-heptafl uoroethane (HFA227) or a conbination .

t her eof . oﬁn’% ﬁ‘&?til?r, PrFf?I?S@EPe(”é {%Fﬁé?sﬁnmyerﬁll §0%@er3§f’géﬂmﬁ°%?f§bﬁn% nt or-

bul ki ng aggstpri® & Wek@rhiddlly Pochve RoRkY SR sadiEmDY of ACEMN olvate, ester,
derivative or polymorph thereof with a glucocorticoid and either 1,1,1,2-
tetrafluoroethane (HFA134a) or 1,1,1,2,3,3,3-heptafluoroethane (HFA227) or a

15 . combination thereof.

In a further aspect of the present invention there is provided a process for the
manufacture of the above aerosol composition which process comprises (2) adding

the therapeutically effective isomer of salbutamol and glucocorﬁcoid to a canister (b)

20  crimping the canister with a metered valve (c) charging the canister with either
1,1,1,2-tetrafluoroethane (HFA134a) or 1,1,1,2,3,3,3-heptafluoroethane (HFA227) .o,r

a combination thereof. Optionally, in step (a), there inay also be added a cosolvent or

bulking agent; a surfactant; or a cosolvent and surfactant.

25 In another preferred aspect of the present invention the aerosol composition may-
,coﬁlprise a therapeutically effective isomer c;f salbutamol or a salt, solvaté, ester,
derivative or polymorph thefeof with a glucocorticoid, either 1,1,1,2-tetrafluoroethane
(HFA134a) or 1,1,1,2,3,3,3-heptafluoroethane (I-IFA227) or a combination thereof
"and a cosolvent. In such a case the cosolvent has a greater polarity than the propellant.

30
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i1 25 In anot her preferred aspect of the present invention the aerosol
conposition may conprise a therapeutically effective isonmer of sal butanol

or a salt, “’Q(P%?I‘%eﬁ?%ﬁﬁw er, derivative or polynorph t heg@tig?ﬂo(g),pm&s

gl ucocorti col er 1, 1, 1,2-tetrafluoroethane (HF

1,1,1, 2,3, 3, 3-hept af | uor oet hane (HFA227) or a conbination thereof and a
cosolvent. In such a case the cosolvent has a greater polarity than the
propellant. 30 20 WD 2006/ 064283 PCT/ GB2005/ 004935  Typically the cosol vent
is present in an anmount of 0.01 to 5 % by wei ght of the conposition. The
cosol vent (3gitalippyhebeosaligntsisi pradene irc as cimoant of 0f0dr toeX duiyeweight efttled from

~the group of glycgols, particul arl ropyl ene glycol, polyethyl ene glycol
and gl ycer GPmgesitign: obs gosofyeat &g ﬁ‘gqy . g%’)?ﬁy P%let‘l’%(’]é’@%torv ﬁtexrﬂ'%lpgq hanol . 5
In a prefer SR rtibn 10891 i i ng process
for the rrasélu g%t&uBﬁlgﬁi%g otuﬁgﬁ c():ve’ o&po?ﬁ?#ggy\gﬁ?gﬁ%%lf g?:lgé@ylggg 1lyi@gles (a)
addi ng bot hndglygsrol ¢ralddhelsddnietitasol. Thjicadljdhegosohentiostianeint to (a) and
sonicating (c) crinping the canister wth a netered valve (d) charging the
canisteP with either 1,1,1,2-tetrafl uoroet hane 10 (HFA134a) or- '

1,1,1,2,3, 3p3 hRrkel! 4pLpeihas Srdstit Rddntionr thereCRMAbAk qn%%bég_q&f the N yet

~another preferted enmbodi ment, an aerosol conposition nmay conprise a
t her apeut i cedohifactrd eftthe eloviesomppsition whichpresess capmprises &) edding bethtdsygsest er ,

derivative or ol r.ph i hey eof wit | ucocorticoid, and.either

o o o8 e BT Bat e Plsaliehllo TPt SRR Sl B ballere hane
(HFA227) oryith & @idpirb@vhies (B)eliegibg the bidiaat @ith eaer T03Q-ahuorddhddee ,
surface-active g‘?ent (1 surfactant) stabilizes the formul ation and hel ps in

Che T uBri CHFAGHDOL 141,38 3shantadlvorasthens (HERET Dot a sombingtion Hereabst comonl y

used surface 20 active agents are those known in the art and be sel ected
from anong Pol ysorbate 20, Polysorbate 80, Myvacet 9-45, Mvacet 9-08,
i sopropyl mini st adnetheo | peeferrad i nbddithgnt, artdeydsol eatnpositibly aaay lcotnptisd @at e,

I ryl | aur I I gl r
ghyceryl m ga}?elljltiga ?r’ ef?ec’}{\?eegs%meng gﬁLl%glgagf 01g a %gl?, %Hvate, ester, derivative or
polymorph thereof with a glucocorticoid, and either 1,1,1,2-tetrafluoroethane
15 (HFA134a) or 1,1,1,2,3,3,3-heptafluoroethane (HFA227) or a combination thére.o'f,

surfactant and cosolvent.

The surface-active agent (or surfactant) stabilizes the formulation and helps in the
lubrication of é'valve system in the inhaler. Some of the most commonly used suiface

20  active agents are those known. in the art and be selected from among Polysorbate 20,
Poiysorbate 80, Myvacet 9-45, Myvacet 9-08, isopropylmyristate, oleic acid, Brij,
ethyloleate, glyceryl trioleate, glyceryl monolaurate, glyceryl monooleate, glyceryl
monosterate, glyceryl ’mondricinoleate, cetylalcohol, sterylalcohol, cetylpyridinium
chloride, biock polymers, natural oils, polyvinyl pyrrolidone, sorbitan fatty acid esters

25 such as sorbitan trioleate, polyethoxylated sorbitan fatty acid esters (for example
-polyethoxylated sorbitan trioleate), sorbimacrogol oleate, synthetic amphotensides
(tritons), ethylene oxide ethers of octylphenolformaldehyde condensation produects,
phoéphatides such as lecithin, polyethoxylated fats, poljrethoxylated oleotriglycerides
and polyethoxylated fatty alcohols. '

30
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monosterate, glyceryl nonoricinoleate, cetylal cohol, sterylal cohol ,
cetyl pyridinium chloride, block polyners, natural oils, .polyvinyl

pyrroli dOnﬁ,qﬁlgﬁr/&idsgn fatty acid esters 25 such as sorbi,é.ﬁa E(fokfﬂh%te

pol yet hoxyl'ated sorbitan fatty acid esters (for exanple yet oxyl at ed
sorbitan trioleate), sorbimcrogol oleate, synthetic arrphot ensi des
(tritons), ethylene oxide ethers of octyl phenol f or mal dehyde condensati on
products, phosphatides such as lecithin, polyethoxylated fats,
ponethoxyIated ol eotriglycerides and ponethoxyIated fatty alcohols 30 21
WO 2006/ 064243 3ufPask! 4526 e 3049 Beferdbly used hanenanint w£0.0gd0Vsbyaweight ef er abl y
used in an anmount of 0.02-10% by wei ght of the total anpbunt of active

mat eri al . IW@%?‘W@W@%@E’FW“@e present invention there is provided a
process for the 5 manufacture of the above conposition which process
conprises (a) adding the drugs to a canister (b) adding cosol vent and
sur f act ant IhOaJ(o&)er aspecs arfi that prageng dhvantionptherg. ist pmvﬁbdiatmocem tfor sheret er ed

val ve (d) char tp %nl ster wiith ei.ther 1, (etr .I u roet hane
( HFA1343) dPanfg ot gl% VPR i?Br@EF}hBW&esélcﬁmﬂﬁﬁ% EPat i on
ther eof . 1Q, lyfaifiter @5)%3{ GROREAt D SuPBctRkRS ]S aldYakap Ec'j‘%rﬁfp

conposition may conprise a therapeutically effective isoner of sal ut anol ,
a gl ucocor tthe shufstern will kimejeredevalvand) shargingpit | canistervwit teither priek2r abl y HFA

134a or HFA 227 or .a Co |ont re ul | cts as a
carrier for ?#él H)reﬁlﬁn? o&&éag?% he trl]ﬁhlg%’,g 3’?h%?’6“f“ﬁ°gﬂaﬁge§¥‘?¥a2ﬁ1% " e present
I'n a concenphidatsn tkredf- 500% by wei ght of the total anpunt of active

material. More preferably in a range of 10-300% by wei ght of the total
anount 1§f active material . The bul ki ng agent may be selected fromthe class

and-sugar & SaH R e o b P BB D,
sucrose, t rihdrapensiesliyl eﬁebm&elsoma‘l d,f(sakb).ltamol a glucocort1co1d a bulking agent and a
propellant, which is preferably HFA 134a or HFA 227 or 2 combination thereof. The
bulking agent acts as a carrier for the drug to reach the lungs. The bu]kmg agent may
15 be present in a concentretion of 10-500% by weight of the total amount of active
material. More preferably in a range of 10-300% by weight of the total amount of
active material. The bulking agent may be selected from the class of saccharides,
i.n_cluding monosaccharides, disaccharides, poljrsaccharide‘s and sugar alcohols such as

arabinose, glucose, fructose, ribose, mannose, sucrose, trehalose, lactose, maltose,

20  starches, dextran or mannitol.

In a preferred aspect of the present invention there is provided a process for the
manufacture of the above aerosol composition which process comprises,(a) adding
the active ingredients to a canister (b) adding a bulking agent to (a) (c) crimping the

25 canister with a metered valve (d) charging the canister with propellant.

In a preferred aspect of the present invention the aerosol composition may comprise
at least one therapeuticaliy effective isomer of salbutamol or a salt, solvate, ester,
derivative or polymorph thereof, a glucoeorﬁcoid, a surfactant and either 1,1,1,2-
30 tetrafluoroethane (‘_I-IFA134a) or 1,1,1,2,3,3,3-11eptaﬂuoroethane (HFA227) or a
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20 starches, dextran or mannitol. In a preferred aspect of the present

I nvention there is provided a process for the manufacture of the above

aer osol cogppRhddesysWhi ch process conprises (a) adding PéﬂéBﬁﬁB/bdﬁ?ss
ingredients to a canister (b) adding a bulling agent to (a) (c) crinping the
25 canister with a nmetered val ve (d) charging the canister wth propellant.

In a preferred aspect of the present invention the aerosol conposition may
conprise at |least one therapeutically effective isoner of sal butanol or a
salt, solvate, ester, derivative or polynorph thereof, a glucocorticoid, a
sur f act ant cembinafiarhgheredf.1The gm@@tantamafbm on0 switebie sx(rfaléms.qraﬁor @xample

P o005 st BB R aaer A eHLPA e PEEE pF PSR, He® AN Bui tabl ¢

surfactant ageoftill paiAMRlee iséReHe hiyEtie® alavecephasl eslerd Pregmiblpette ass of
salts of stearic acids or esters such as ascor byl paln1tate i sopropyl

nyristate mﬂanmpﬁbpmte@@ta@ds isopopymapptpter lbe surfastpnbisi o es@llx ugeld st earic
d, t bl 5 t
CERETHIN T R e N

preferred aspect of the present invention there is provided a process for
the nmanufacture_of the abqve aerosal conposition which process conprises

(a) addi ngln erirefFigdaspast oF dhenpeear ipyntigndherg @@P‘é@%‘hﬁtprﬁéﬁsi 4y the)

t | t th
L SRR 6 s LT g o ol 1 i 1
1,1,1, 2, 3 me?ydrhg:ptcaalcamshae(ﬂ)aaddm@mﬁ@t tor (ah (Qoerbiyping ittencanizterewith a The

coch S ub' oo el @ “argh OB SR oPuctnes YhidnbRetiarteor
| evosal but ggph 1309 021.311UL 93 S tHebfafliko BN DGR D) de Sl cAfibiRatiitherRopder

fonnul ation or inthe formof an inhalation sol (tioni suspenS| on. For dry
powder inhal ation, the drugs nay be used alone or optionally toget her with a

finely di ;mg%gmghﬁﬁs{% SGUbL BR ARERBE ARLe p?f%héliﬂontéﬁ*ﬁ i BodiSadl S1K 20! Y

present an
as citric acid, or benzalkonium chloride.

15
The combination of levosalbutamol and a glucocorticoid may be provided as a dry
powder formulation or in the form of an inhalation solution/suspension, For dry
powder inhalation, the drugs may be used alone or optipnally together with a finely
divided pharmaceutically acceptéble carrier, which is préferably present and may be
20  chosen from materials known as carriers in dry powder inhalation compositi_ons; for
| example saccharides, including monosaccharides, disaccharides, polysaccharides and
sugar alcohols such as érabinose,- glucose, fructose, ribose, mannose, sucrose,
trehalose, lactose, maltose, starches, dextran or mannitol. An especially preferred
carrier is lactose. The dry powder may be in capsules of gelatin or HPMC, or in
25  Dlisters or a1témativély, the dry powder may be contained as a reservoir in a multi-
dose dry powder inhalation device. The patticle size of the active ingredient and that
of the carrier where present in dry powder compositions, can be reduced to the
desired level by conventional methods, for example by grinding in an air-jet mill, ball
mill or vibrator mill, microprecipitation, spray-drying, lyophilisation or

30 recrystallisation from supercritical media.
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20 chosen frommaterials known as carriers in dry powder inhalation

conposi tions, for exanple saccharides, 'including nonosacchari des,
disacchariqR§0m&%h¥§accharides and sugar al cohols SUChpéﬁcﬁgﬁQ%ﬂﬂﬁe’

gl ucose, fructose, ribose, mannose, sucrose, trehalose, ‘T'actosSe, Tmaltose,
starches, dextran or mannitol. An especially preferred carrier is |actose.
The dry powder may be in capsules of gelatin or IIPMC, or in 25 blisters or
alternatively, the dry powder may be contained as a reservoir in a multi-
dose dry powder inhal ation device. The particle size of the active
ingredient and that of the carrier where present in dry powder
conpositions, can be reduced to, t%? ge?ired,level by conventjonal pnethods,

for exanpl écﬁ‘gfdﬁlgit?@ed’@eﬁeﬁt igyeniop there 154190 proyided a pracess fgF mpnachs ofy | | |

m croprecipi L Odbr i < 5iRG Jevo¥aphhbBaid L eortido ; | lisation
from'supergrd?ffj%‘g{hn‘%%li%éoz M%/{Dgz?)861064283 PC%’?@%%O(S@O&%%%?HA%%% ding to
t he presentomprisestmixingt bier ective #lgsaligiowptiethlly pithcessiithble carnerf antlure of a
dry powder inhal er conpy.i sing | evasal but appl ,apd a gl ucocorticoid, which
process> ¢8I eﬁﬁggﬁﬂﬂi %ﬁ?ﬁ%gbxﬂﬁ?gngﬁﬂ§'optionally with a suitable
carrier, and 5 providing the ingredients ina suitable dry powder inhaler.

I'11; For inhalation solutions, the drugs may be conmbined with suitable
exci pi ent s Feximhalation sabutionis the dojas sedynke eogerined wishisuitapld ercipients sieblaat i ng

agents,. wettin epts in. a i.tabl vehicle The preferred tonigcity.

adj usti ng cﬁ’écf]l'g’ ai%glsﬁ%?%%tsc Rﬁ?}? g@%&%ﬁ%@‘?%}qgragaﬁs,awgﬁﬁgg PR 8B ect ed

f r om phar mgelgtlegiigaprefmae éantiabidusting aganiic saliind Shivkider TRNHIE réfilders Or

bases. Preferred jnorganic acids are selected fromthe group consisting of

~ hydr ocAPor imaydei ssl,eciﬁg‘g‘mbPW@G@@@@%HYnmcﬁwfeblaéwga% peids T ergawicdcidshosphori ¢
acid and LK Qr ' L S or gani: i ds, such

as but not %P?Dr%g ‘%Sé rteigﬁgéigéé Egtélg %c%fgélgaﬁgrg?lgg&kt 51?’ EJP a{%gltgﬁ% '?o gfat es,

ascor bat es hyducidotiabad, hydndbromatcerid, hitriv akiy sulplsurivnabid, pimsphbees aciBraafier r ed

| i norgani c hases are selected fromith oup . consi sting.of soqdi.um hydroxide,
ot acat um Rt PrEer e Ay A OF gpio IS, sk 38 bl not Hnited to

acetates, lactates, malates, tartrates, citrates, ascorbates, *succinates, butyrates,

15  valerates and fumarates. Preferred inorganic bases are selected from the group
consisting of sodium hydroxide, potassium hydroxide, ammonium hydroxide, sodium
carbonate, calcium hydroxide. Preferred brganic bases are selecfed from the group
consisting of methyl amine, ethyleneimine, hydroquinone, ethyleneimine, ethylamilie,
dimethylamine, ethanolamine, butylamjne,l diethylamine. The preferred base. is

20  sodium hydroxide. Preferably a nasal inhalation formulation as provided by the

present invention has a pH in the range of 3 to 3.

Suitable chelating or complexing agents may be used in the compositions of the
~ present invention, and may be molecules which are capable of entering into complex

25  bonds. Preferable those compounds should have the effect of complexing cations
most preferably metal cations, The preferred agent is ethjlenediaminetetraaéetic acid
(EDTA) or a salt thereof, such as the disodium salt. Suitable wetting agents may be
used in the present invention with good emulsifying and wetting. properties. Some
typical examples include sorbitan esters, PEG, etc which are obvious to a person

30 skilled in the art.
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carbonate, cal ci um hydroxi de. Preferred organi c bases are selected fromthe
group consisting of nethyl am ne, ethyleneimne, hydroqui none,

et hyl eneir | am ne, dinethyl amine, ethanol am ng
dlethylanlQh?ﬁ?ﬁ§h%¥eferred base is 20 sodi um hydr oxi de. E&%%%%@ 9§§a nasa

i nhal ation fornul ation as provided by the present invention has a pHin the
range of 3 'to 5. Suitable chelating or conplexing agents nay be used in the
conpositions of the present invention, and may -be nol ecul es which are
capabl e of entering into conplex 25 bonds. Preferable those conpounds
shoul d have the effect of conplexing cations nost preferably nmetal cations,

The preferred ent. i s et hyl enedi am net et r.aaceti c.ac . TA a salt
t her gof Jdﬂmag {’}ﬁlgs %? s‘bgﬁ?/lﬁﬁﬂ% SppposE]nns of the WFW%@'&@&FHQ n‘é@fﬁﬁt D ysed in
the pr ese”tsolu'ﬁBﬁé“&ﬂ sﬁEbeY}hbﬁls GRAEHL BN b byt lﬁﬁn@ﬂ@ ]ES‘&BE édi‘\%nﬁr ﬁiéﬁfdiﬂgeﬁut Sone

typi cal exanpl es include sor bitan esters, PEG, etc which are obvious to a
person 30 mwklifited ¢, rpompeurdst thatoepntain hpdiendenoss @OTheERRIoBe$938h Li qui d

vehicles for,use i he. conposi tion f _the, inve (par,ticul

i nhal at |%on ESPtﬁtﬁnfﬁ é’oput & 33&) B WGHE, O%L?ﬁcoglf’]é Ao Iaisn%at?@bd’to pol ar’
sol vent s, |1§t§)lr¢tﬁh<519 afdut g1ya@1@ liheThdifg tpeopyled gpcg,uy@qs t etigdetica i glyéyidr oxyl
groups or other polar_groups..Such 5 solvents include, but are not Tinited
to, water dpo WQR)’&?@P@Y%]HE oplketharhglyesirol ang pglyesyrihidene aleolst ycol s i ncl udi ng
propyl ene gl ycol, polyethylene glycol, polypropylene glycol, glycol ether,

gl ycerol and polyoxyethylene al cohol s. Furt her pol ar sol vents al so incl ude
protic sol \iamther polac kelsientg) alsouinchude drotic selslents), inclhdingabet notatimitedizosal i ne

sol utions w t h one or har maceuti cal | cce tab sal t , cohol s,
gl ycol st%r %a?ﬁ %‘ﬂ‘i?P'és ﬁaﬁg é@ﬁmqﬁo‘?’l RSP lﬁ@yslgﬁ CEHIClY taReep ie\,@#? 5=or as a
conponent t4 9@5 Tok%uﬂn?;&éﬂé b e asmlé s@l’hﬁoﬁ HOSR W oﬁj'a§pa! ay no or

only negli gl Ie p armaco ogical activity atf adm ni stration.
Ant i - ni cr olsioapopené skereeft rpaélcalgelut suifalle tﬁ@ltadtfedlos@ rwhiel disphiy s paokh(ges

Sui t abl e rese e || t.1. he kill ed person, particul arl
bg:’lzal koni Eﬂ,?.gﬁg_ﬂlep L %olvo“gcal ac%vﬂ?gﬁer AdnidiSedidg, K p S particu y

15  An Anti-microbial preservative agent may be added for multi-dose packages. Suitable -
preservatives will be apparent to the skilled person, particularly benzalkonium
chloride or benzoic acid or benzoates such as sodium benzoate, sorbic acid or sorbates

such as potassium sorbates in the concentration known from the prior art.

20 According to the present invention there is also provided a process for the
manufacture of an inhalation solution comprising levosalbutamol and glucocorticoid.
The process pfeferably comprises the following steps : | _
1. Dissolving levosalbutamol along with isotonocity agent, chelating agent and
wetting agent in purified water followed by filtration.
25 2. In another vessel, sonication of the glucocortiﬁoid in part quantity of water
followed by appropriate sterilization method.
3. Both the above solutions are mixed to provide the final inhalation suspension
and the pH is adjusted (if required). The suspension is filled in unit dose or
multidose vials. B

30
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‘chloride or benzoic acid or benzoates such as sodi um benzoate, sorbic acid
or sorbates such as potassium sorbates in the concentration known fromthe

prior art. ing to the present invention there pgrs < i ded a
w@ﬂrﬁ@&%s@ PET/R 305004934

process for t manuf acture of an inhalation solution conprising

| evosal but-anol and gl ucocorticoid. The process preferably conprises the
followng steps : 1. Dissolving | evosal butanol along with isotonocity agent,
chel ating agent and wetting agent in purified water followed by filtration.
25 2. In another vessel, sonication of the glucocorticoid in part quantity
of water flolanotved algrnatjyperespodiment sthe rinhalatian soutinst dlothe BeseBotrtventien above

| uti 1 xed f ' the.final j.nhal ati. [ d th H
TS ad] ust ed1 16 SEgIEH Y iR it Ronira pahgigh R SRTTRE e T P
mul ti dose \ieBkigrer, Aradenic hbbuliE A% O 28BatECREHIB2Q0B{ R4 3 the hBhaRE her

al ternative enbodi ment, the inhalation solutjon of the présent invention
may be adniini it eetedizenconnteitd te an airSeupreseer ity edeqnate pindlomy The nebuliger | i ni t ed

, ' bul i ‘ ' . h d nebul i .
Pr ef or hl y. SoEHeehB: ik > HERRTOH lPle AR el ShabelRe Bl o sson

Wi th adequgivith @hde rhaskWr mbaehpiseb)Ldonzedtedbtoaetdgbreon RREBe Widdho dckRautthyi ece or
suitable face nask. Specifically, a nebulizer (wth face mask or

nout hpi ece)nkadaionspltion ef the prspit daaHontn2 palieised to del iver the inhalation
solution of the present invention to a patient. The present invention
further provides for a nmethod for the treatnent in a manmal, 10 such as a
human, of rBegireshohyetiondudbersprevidés fos aasnethow forahel trdataentizr & maesmdlf i ng i n

bronchoconstriction, which nethod.conprises admnistration of a.
t her ape‘f?ti é_&‘l"’l} iad ag‘f’@éﬁﬂ%@f’m&sﬁ & P ralsréétglﬂ’{ai E%‘{%E%Tﬁlﬁﬁs‘ieﬁ‘ﬁfé‘i‘g Ytcordi ng
0 present yroheaRldnictibl, Which Rethbeadnipfiséd BdhAMdralin W7 Hhdrhpitically the art

that varying substitutions and . . . :
effective amount of a pharmaceutical composition according to present invention.

- It will be readily apparent to one skilled in the art that varying substitutions and -
15  modifications may be made to the invention disclosed herein without departing from
the spirit of the inw}ention. Thus, it shquld be understood that although the present
invention has beent specifically disclosed by the preferred embodiments and optional
features, modification and variation of the concepts herein disclosed may be resorted
to by those skilled in the art, and such modifications and variations are considered to

20 . be falling within the scope of the invention.

The following examples are for the purpose of illustration of the invention only and

are not intended in aily way to limit the scope of the present invention.

25  Example 1: CFC inhaler

A | |
Sr.No | Ingredients | Qty /can

11 Levo-Salbutamol Sulphate ‘ 10.08 mg |
2. Fluticasone Propionate ' | 8.24 mg

26



15 nodi fications may be made to the invention disclosed herein w thout
departing from the spirit of the invention. Thus, it should be understood
that altho esent invention has been specificablycibsshfs by the
preferred gﬁgg@?ﬁ%%%s and optional features, nndificat%od-aﬁ@ var?gtion of
the concepts herein disclosed nay be resorted to by those skilled in the
art, and such nodifications and variations are considered to 20 be falling
wi thin the scope of the invention. The foll owi ng exanples are for the
purpose of illustration of the invention only and are not intended in any
way to linit the|gaeaemiifed)he present invention. |25 Exanple 1: CFC iphal er
A) Sr.No llngredi — 1. )l _Sulphate-10-08 ng| 2.
Fl uti casoné-: Pr opi begthin 80%4 ny 26 WO 2006/ 064283 1E3E/MEB2005/ 004935
(m.cro-m | ety 3Tskechi i 109 1832 ng 4. Propei;t 1370 gms 5
Propel | ant| 12 7. JPGREME TAyd | evosal butamol sul phate=3hd | ecithin wifh
propel l ant{ 511 (bPrdpellanttibe slurry in the canistersighe) Cinp with a _
sui tabl e Malve and 5 (d) -Charge propellant—12 thriough the valve B}l Sr. No
Ingredients Qy /can 1. Levo-Sal butanol Sul phate 15.12 ng 2.

Becl onmet haso ng Iﬂdﬁﬁis@@&ﬁﬁta}&d rEElphﬁté OndRCithin with propellant 11
(b) Fill the slurry in the canisters.

(¢) Crimp with a suitable valve and

5 (d) Charge propellant 12 through the valve.
B)
Sr.No - Ingrédjents : , Qty /can
1. Levo-Salbutamol Sﬁlphate 15.12 mg
2. | Beclomethasone Propionate 12 mg
| (50 meg)
Oleic acid 10% _ 2712mg
4. Propellant 11 4.7 gms
5. Propellant 12 11.6 gms

a) Add the cirUgs and oleic acid with propellant 11
10 b) (b) Fill the slutry in the canisters.

¢) (c) Crimp with a suitable valve and

d (d) 'Ché.r_ge propellant 12 through the valve.

o
Sr.No | Ingredients Qty /can
1. |Levo-Salbutamol Sulphate 10.08 mg
2. |Budesonide 24 mg -
3. | Lecithin 10% | T340 mg
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3. Qeic acid 10%2.712 ny 4. Propellant 11 4.7 gns 5. Propellant 12 11.6
gns a) Add the drugs and oleic acid with propellant 11 10 b) (b) Fill the
slurry in ers. c¢) (c) Cinp with a suitable (d)
Charge pr on ant 1 -through the valve. C) Sr.No Ingr eg?igﬁt%@%?ggscan .
Levo- Sal but anol Sul phate 10.08 ng 2. Budesonide 24 ng 3. Lecithin 10% 3. 40
ng 27 WO 2006/ 064283 PCT/ GB2005/ 004935 4. Propellant 11 4.7 gns 5.
Propellant 12 11.6 gns a) Add the drugs and lecithin with propellant 11 b)
(b) Fill the slurry in the canisters. «¢) (c) Crinp with a suitable valve
and 5 d) (|&. Chai Bmpp]ia:m)élll ant 12 through the val|lvel gm&xanpl e 2: ETA| i nhal er
A)  Sr.No lngredients—QyFean—t—tevoesal-butarmpl—sulphate—12-00rg—2.
Fl uti casone Propl B?P&F]éanéxl%4 ng (micro-mlled)(5Q lrlrégﬁm‘% Propel | ant| 134a
12.8grn 10 a) Add-both the drugs to the canister,

a) Add the drugs and lecithin with propel]ant 11
b) (b) Fill the slurry in the canisters.
¢) (c) Crimp with a suitable valve and

5 d) (d) Charge propellant 12 through the valve.

Example 2: HFA inhaler

A)
-Sr.No Ingredients .7 Qty /can
1. Levosalbutamol sulphate 12.00mg
2. Fluticasoﬁe Pfopionate 8.24 mg
(micro-milled)(50 meg)
3. Propellant 134a 1 12.8gm
10 a) Add both the drugs to the canister.

b) Crimp the canister with a metered valve

;:) Charge the canister with 1,1,1,2-tetrafluoroethane (HFA134a) .

B) |

Sr.No | Ingredients | Qty /ean
1. Levo-Salbutamol Sulphate - |15.12mg
2. Beclomethasone Propionate(50 mcg) 12mg

3. Abs. Alo2.5% | 0.455

4, HFA 134a | T [17.74 gms

15 _ _ .
a) Add both the drugs and alcohol and a part of HFA134a to the canister.
| b) Crimp the canister with a metered valve and sonicate.

" ¢) Charge the canister with 1,1,1,2-tetrafluoroethane (HFA134a) .
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b) Crinp the canister with a netered valve c) Charge the canister with
1,1,1,2-tetrafl uoroethane (11FAl 34a) . B) Sr.No Ingredients Qy /can 1.
Levo- Sal bugﬂ?‘% hate 15.12 ng 2. Becl onet hasone Pr gpirRial g) 12
ng 3. Abs. c.ﬂgﬁg%}o.%S {f1 4. HFA 134a 17.74 gns 1%945) Adogk)ﬁ%ﬁ?:t he
drugs and al cohol and apart of EPA 134a to the canister. b) Crinp the
canister with a netered val ve and sonicate, c) -Charge the canister with
1,1,1, 2-tetrafl uoroet hane (HFA134a). 28 WD 20061064283 PCTI GB20051004935
C) Sr.No Ingredients Qy /can 1. Levo-Salbutainol Sul phate 10.08 ng 2.
Budesoui de( 100 Meg) 24 ng 3. HFA 134a 18.2 gns 5 a) Add both the drugs to
t he cani ste((r:. b) Crinp the. . canister with a netered valve c) Charge the
cani ster w'th 1,1,1,2-tetrafl uoroet hane (HFAl134a). Exanple 3: HFA inhal er

10 A) Sr. NogI Qg7 eGhgREsX Y /can 1. [evosal buf an@h,SiHphare 10. 081G 2.
Fl uti casone_Propijonate 8.24 ng ' ' _ '
1.  |Levo-Salbutamol Sulphate 10.08 mg
2. Budesonide(100 mcg) _ 24 mg
3. HFA 134a ' 18.2 gms
5 . a) Addboth the drugs to the canister.

'b) Crimp the canister with a metered valve

c) Charge the canister with 1,1,1,2-tefrafluoroethane (HFA134a) .

Example 3: HFA inhaler

10 A)
Sr.No | Ingredients ' | Qty /can
1. Levosalbutamol. sulphate 10.08mg
2. Fluticasone Propionate 824 mg
(micro-milled)
3. Propellant 227 - 11.2 gms
a) Add both the drugs to the canister.
b) Crimp the canister with a metered valve
_ ¢} Charge the canister with 1,1,1,2,3,3,3-heptafluoroethane (HFA227)
15
B) , :
Sr.No | Ingredients ' | Qty /can
1. | Levosalbutamol sulphate | 10.08mg
2. - Budesonide : 24 mg
3. HFA 227 20.6 gms
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(mcro-mlled) 3. Propellant 227 11.2 gns a) Add both the drugs to the
canister: b) Crinp the canister with a netered valve c) Charge the canister
with 1,1,1 3afxept af | uor oet hane (HFA227) 15 B) S C pents Qvy
/[can 1. ng%ghgﬁmbﬁtz%ml sul phate 1008ng 2. Budesoni de %gﬁ‘%‘z@_@foﬁ%ﬁezy 20.6
gals ;3 29 WD 2006/ 064283 PCT/ GB2005/004935 a) Add both the drugs to the
canister. b) Crinp the canister with a netered valve c¢) Charge the canister
with 1,1,1, 2,3, 3, 3-hept af | uor oet hane (HFA227) 5 Exanple 4: HFA inhaler A
Sr:No Ingredients Qy /can 1. Levo-Sal butanol Sul phate 10.08 ng 2.

Fl uti casone Prop) twtigthe4lrygg to theicenisteri | | ed) 3. Abs. Al c. 2% 0. 256 4.

Lecithin 0.02% 366 . 5. Al 4 gns a) Add both the drugs to
the canister. b% Hn%ﬁ’fgﬁ%lfteﬁwgﬁgﬁ?%é%ggﬁyésol ution to (a) and sonicate 10
c) Cinp the cagj siRfgewhé bandstératity 50,163, 9 8-heptafluoroethane (HFA227) '

5 Example 4: HFA inhaler

A)

St.No | Ingredients ' Qty /can

L Lew}o~Sa1butamol Sulphate | 10.08 mg

2. Fluticasone Propionaté 8.24 mg
(micro-milled) '

3. Abs, Alc.2% 0.256

4. Lecithin 0.02% : 0.003664 mg

5. HFA 134a ' 12.54 gms

a) Add both the drugs to the-canister.’
b) Add alcohol and surfactant solution to (a) and sonicate
10 ¢) Crimp the canister with a metered valve

d) Charge the canister with 1,1,1,2-tetrafluoroethane (HFA134a).

B)
Sr.No [ Ingredients Qty /can
| L Levo-Salbutamol Sulphate 15.12 mg
2. Beclomethasone Propionate(50 meg) 12 mg
3. Abs. Alc.2.5% : 1 0.455
4. Oleic acid 0.02% -1 0.00542
[5. |@FA134a - T |77 gms
15 a) Add both the drugs to the canister.

b) Add alcohol and surfactant solution to (a) and sonicate -

c) Cr]mp the canister with a metered valve
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d) Charge the canister with 1,1,1,2-tetrafl uoroethane (HFA134a). B) Sr.No.
Ingredients Qy /can 1. Levo-Sal butanol Sul phate 15.12 ng 2.
Becl onet ha j,onate(50 ncg) 12 ng 3. Abs. -Alc. 2. 5% 4  (Odeic
acid 0. OZ%W@B@PQ%. HFA 134a 17.74 gms 15 a) Add bo#@?ﬁ%ﬁ’?%&? to the
cani ster. b) Add al cohol and surfactant solution to (a) and sonicate c¢)
Crinp the canister with a netered val ve 30 WO 2006/ 064283 PCT/ GB2005/ 004935
d) Charge the canister with 1,1,1, 2-tetrafl uoroethane (HFA134a). C) Sr.No
Ingredients Qy /can 1. Levo-Sal butarnol Sul phate 10.08 ng 2. Budesoni de
24 ng 3. Abs.d)ACharg@tHe. cafitbted withecl, 1,BitelrfludRSIONO(EBAG34w). 5.  HFA 134a 17.83
gns { 5 a) Add both the drugs to the canister. b) Add al cohol and surfactant
solution to (a) and sonicate of the same c¢) Crinp the canister with a
netered valve d) Charge the canister with 1,1,1, 2-tetrafl uoroet hane
(HFA134a). 10 Exanple 5: Dry powder for inhalation

_ ).

Sr.No | Ingredients Qty /canr
L. Levo—Sa.lbutainol Sulphate 11008 mg
2 | Budesonide . 24 mg .
3 Abs. Ale.2% 0.364
4, Lecithin 0.02% ' - 10.006816 mg
5 HFA 134a 17.83 gms
5 | . |
a) Add both the drugs to the canister.
b) Add alcohol and surfactant solution to (a) and sonicate of the same
c) Crimp the canister with a metered valve '
d) Charge the canister with 1,1,1,2-tetrafluoroethane (HFA 134a).
10
Example 5: Dry powder for inhalation
SrNo | Ingredients ’ . | mg/eap
I Tevo-Salbutamol Sulphate 170000 mog
2. Beclomethasone dipropionate - 100.00 mcg
3, Lactose g.s. ' 7 25.00 mg
Levosalbutamol sulphate and beclomethésone dipropionate are blended together
15 with lactose and filled in capsules

r
t@i
};i
A

‘Example 6: Nebulising suspension

Sr.No . | Ingredients Quantity (%w/w)
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Sr.No Ingredients ng/cap 1. Levo-Sal butanol Sul phate 100.00 neg 2.

Becl onet hasone di propi onate 100.00 nmeg 3. Lactoseq.s. 25.00 nag
Levosal but ate and becl oni et hasone di pr opi onat

t oget her %&O?w‘@gct ose and filled in capsules ti Exa?r%?’eb%%&%'ﬁ@gﬁjl si ng
suspension Sr.No Ingredients Quantity (%W w 31 WO 2006/ 064283

PCT/ (3B20051004935 1. Levo-Sal butanol Sul phate equiv to 15.506

| evosal but ani ol 2. Becl omet hasone di propi onate 20. 000 3. Sodi um chl oride
0.900 4. Tween 80 0.100 5. Disodiumedetate 0.020 6. Sodiumcitrate q.s
7. Purifidd.wat ef LgvesSalb@aoDOniSulphatdi ssequv ng tbeudsabbut anol al ongwj t h

| sot onoci tly agent, chel ati r‘ig agent and wetting agent in purified water
followed by filti lewpgsdbutamol”| n " anot her vessel , Soni cation of the

gl ucocor tifcpra=im N ter 5 foit ISRy appropriat
sterilizat i%c'J)n mef ﬁgg%ﬁﬁg%%%ﬁhﬁga%%%ve sol uti ons\Qg'(rbgHm xed_to provifde the
final inhglzation|Sodiperchleeide and the pH is adjustfe®ofi f required). The

suspensi on—s—filed-ipn unit+—dose—or—mut-tidose—vials 10 The follow ng
Exanpl es ifl4ustraf@egh&baration of crystalline po%y®8rphic Forms I, | T and
111 of | eviassar but gl i AL © 0.020

6. | Sodium citrate q.s

7. | Purified water g.s. to 2.00ml

1. Dissolving levosalbutamol alongwith isotonocity agent; chelating agent and
wetting agent in purified water followed by filtration.
2. In another vessel, sonication of the glucocorticoid in part quaniity of water
5 followed by appropriate sterilization method.
| 3. Both fhe above solutions are mixed to provide the final inhalation suspension
and the pH is adjusted (if required). The suspension is filled in unit dose or

multidose vials.

10 The following Examples illustrate preparation of crystalline polymorphic Forms I, II
and III of levosalbutamol sulphate.

Example 7
R-benzyl salbutamol (20.0 kg.), methanol ( 61.0 lir.), denatured alcohol (72 lirs.) was
15 cha:rged in an autoclave, palladium (5%) on charcoal (1.30 kg) was charged and
stirred under 30 psi hydrogen preséure. After completiori of reaction the catalyst was
filtered and washed with methanol (60 Its.) and denatured alcohol (60 ltrs.). The pH
of the clear filtrate was adjusted with sulphuric acid to 5 -5.5 pH at 0-10°C and the
‘ .resillting solid was stirred at 0-10°C for 1 hr., filtered and washed with methaﬂoI (20
20  lirs.). The product was dried under vacuum at 30°C for 1 hr. and finther at 50-60°C
for additional 1 hr. to give R-salbutamol Form I (19.0 kg.).
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Exanpl e 7 R-benzyl sal butainol (20.0 kg.), nmethanol ( 61.0 hr.), denatured
‘al cohol (72 Itrs ) was 15 charged in an autoclave, palladium (5% on
charcoal (I gyas charged and stirred under 30 ps essure.
After conpletlon o% reaction the catal yst was fllteredbgﬁ %@@ﬁ@ﬁﬂﬂnth

met hanol (60 its.) and denatured alcohol (60 Itrs.). The pH of the clear
filtrate was adjusted wth sul phuric acid to 5 -5.5 pH at 0-10C and the
resulting solid was stirred at 0-10C for 1 hr., filtered and washed with
met hanol (20 20 Itrs.). The product was dried under vacuumat 30C for 1 hr,
and furtheExampbh8 60C for additional 1 hr. to give R-sal butanol Forml

Salbut aol P@@Z@Vﬁo O ST S TS L v

was  char gegarbfd BarPihkQEdRY Ret ﬁﬁhdﬁﬁ{ (34 éﬁrblia'ég@al aMes h&g)“ ﬁr@@!:haéghd%dkg) was

charged and stirred under 30 psi hydrogen pressure. ter conpletion of
reaction t lygrreditiadey $0 pwdardsagenmr@s@a After comeiteltbnfi adtiondbeieaalysti washol (25

518" b TR e PELPR LBl L Y Rt e S GRS Vs
filtered a@dju%amSmphﬂqm@wlsﬁﬁdtbmslehu@hl ﬁuﬁ@(@ﬁto@m @nd feoduct was

dried under ‘'vacuum at "50-60C tenp to gi ve R-sal butanol sul phate FormlIlIl (
19. 0 kg.) . rdfltEgasobd evad fiRersedll dndtwasbed &uﬂlphdhmoaim&fk}@)ZSVm:ﬁOﬂl&s"ﬂieved in

- water (60.0 nd.filtered to | ear sol uti op: L trate was
distilled llj’FRffé‘F yﬁ%?ﬁlﬁﬁﬁlﬂ'@fl‘?}w"%@r’tﬁ ?@@pﬁ,iemp Jf%@“@egﬁﬁﬂ’él Hhﬁ?ped with
acetone (74ofnliI(99b eyl ce, further acetone (148.0 Its.) 15 was added and

the resulting slurry was stirred for 2 hrs. The slurry was filtered and
dried dfider vacuum at 60C for 10-12 his to give R-sal butanol sul phate Form

(111 Iﬁgia}nple9

R-salbutamol sulphate (14.80 Kg) was dissolved in water (60.0 Itrs.) and filtered to

get a clear solution. The filirate was distilled under vacuum below 60°C to residue.
The residue was stripped with acetone (74.0 ltrs.) twice, further acetone (148.0 Its.)

15  was added and the resulting slurry was stirred for 2 hrs. The slurry was filtered and
dried under vacuum at 60°C for 10-12 hrs to give R-salbutamol sulphate Form II
(11.1 kg.)

Examplé 10
20  R-salbutamol sulphate (1¢ Kg) was dissolved in water (30.0 lirs.) and stirred for 10-
15 min. The resulting clear solution was filtered. Methanol (150 ltrs.) was added
slowly to the clear filtrate at room temperature and stirred for 30 mins. and further
chilled to 0-5°C. Théﬁ resulting solid was filtered and washed with methanol. The
product was dried under vacuum at 60°C for 3-4 hrs to give R—Salbuta:mol sulphate
25 FormI (8kg.) ’

- Example 11

R-salbutamol sulphafe (20 Kg) was dissolved in water (60.0 lirs.) and filtered to get a

clear solution ,charge 300 lir acetone slowly at 25-30°C and the resulting mixture was
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Exanpl e 10 20 R-sal butanol sul phate (10 Kg) was dissolved in water (30.0
ltrs.) and stirred for 10- 15 mn. The resulting clear solution was
filtered. t h 150 I'trs.) was added slowy to th iltrate at
roomtenpe ﬂ%rh%?ﬁéi stirred for 30 mins. and further e%ﬁ/‘?%m /‘%08538-50. The
resul ting sol id was filtered and washed with nethanol. The product was
dried under vacuum at 60C for 3-4 his to give R-sal butanol sul phate 25 Form
| (8 kg.) Exanple 11 R-sal butarnol sul phate (20 Kg) was dissolved in water
(60.01trs.) and filtered to get a clear solution charge 300 |tracetone
slowly at gfrelOfdfc Bk tahﬁ')ohemli iTig resultitg alumwab Iﬁlt%ﬁedVﬂcQQﬁﬁi hds83

PCT/ GB20051004935 = st rred for his at room he resulting slurry was
filtered anMerusm adointnsl0 L@é@ﬂw‘é&R@e@uﬁe}Pl i'eiplzaze ﬁpgn I (47 ¥&) R sal but anol
sul phate Form |11l (17 kg.) Exanple 12 5 R-sal butanol sul phate (10 gns) was

di ssolved in water- (30 nil). Methanol (150 ml) was charged at 25-30C and
| sopropyl #xample12( 75ml) was added and the mi xture was cooled to 5-10C for

2 his. filtered an 0C under vacuum for_15-2 ive Form
1 10 ExaR “i@‘gz sslgr Ahermsbud daraVabE Hree b ew 3@%@@&& Fef I ux
tenper at ur g, INR-dLAGLLRPC HBIDpRS A186HH! ¢RRIE Yab QadA0M and
further chi Iafed %o 5-10C . The ir‘%zmtl ng%so ?d was filtere and drled at
80C to gi veodedtl U0 2cuk. piiteres #wlrdried|at 86°Cxadepveculdn Rrdat2flitrartol

sul phate Form subjected to jet mlling to get R-sal butanol sul phate
Form || ha#l Enmﬁ];rticle size of 90% | ess than 5 mcron and 100 % bel ow

12.5 mcron. 20 Note that in Exanples 9 to 13 any form of R-sal butanol

sul phate may be used as the
10 xample 13

R-salbutamol sulphate was dissolved in methanol at reflux temperature. The reaction
mass was then cooled to room temperature and further chilled to 5-10°C . The
resulting solid was filtered and dried at 80°C to give R-salbutamol sulphate Form II

15 Example 14
R-salbutamol sulphate Form I was subjected to jet milling to get R-salbutamol
sulphate Form II having a particle size of 90% less than 5 micron and 100 % below

12.5 micron.

20 Note that in Examples 9 to 13 any form of R-salbutamol sulphate may be used as the

: stating material.
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stating material. 34 WO 2006/ 064283 PCT/ GB2005/ 004935 TABLE 1
LEVOSALBUTAMOL. SO4 - Form | Peak No. 20 (deg) d (A) Height Height % FWHM 1
10. 781 8. 59.5 0.237 2 11.941 7.4053 2043 1 7 312 660
6. 9865 10&@8§m%%§ﬁ§§2 4 13.005 6.8036 1080 6.2 0.167:%§%é?%%%m§§§975 1576
9.0 0.266 .6 17.400 5.0924 2170 12.4 0.236 7 18.341 4.8332 2847 16.3 0. 268
8 19.019 4.6624 621 3.6 0.271 9 20.939 4.2390 2564 14.7 0.265 10 21.720
4.0883 3195 18.3 0.282 11 22.500 3.9482 2001 11.5 0.202 12 23.140 3. 8406
17446 100.0 0.234 13 24.341 3.6537 1870 10.7 0.243 14 26.120 3.4087 1108
6.4 0.285 YWRIAB1541 3.1249 1379 7.9 0.281 16 31.280 2.8572 914 5.2 0.378

17 31.939 2.7997 955 5.5 0.451 18 33.980 2.6361 686 3.9 0.361 19 34.279
2.6138 419 2.4 0.350 20 35.739 2.51036 712 4.1 0.329 21 36.340 2.4702 635

3.6 0. 3911y BYOSALBUTAMOL S04 - Form

[PeakNo,  [20(deg) |4 (A) Height Height% | FWHM _
1 10781 | 8.1998 10389 595 0237
2 11941 | 74053 2043 117 0237
3 12.660 6.9865 1090 62 0232
. [13.005 68036 | 1080 62 0.167
5 15.819 55975 | 1576 9.0 10.266
6 17400 |50924 | 2170 1124 0.236
7 18.341 48332 2847 163 0268
g 19019 | 46624 621 36 0271
9 20.939 42390 2564 147 0265 .
10 - [21.720 4.0883 3195 183 0282
1 22500 | 3.9482 2001 115 0.202
12 23140 | 3.8406 17446 100.0 0234
13 24341 | 3.6537 1870 107 0.243
14 26.120 34087 1108 6.4 0.285
15 28541 3.1249 1379 7.9 0.281
16 "31.280 2.8572 014 52 0.378
17 31.939 27997 ]955 5.5 0.451
18 33.980 26361 | 686 39 10361
19 34279 | 2.6138 419 24 0.350

120 35.739 251036 [ 712 41 0329
21 36,340 24702 65 |36 0391
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WO 2006/ 064283 PCT/ GB2005/ 004935 TABLE 2 LEVOSALBZTTAMOL S04 - Form || Peak
No. 20 (deg) d (A) Height Height % FWAM ~1 8.701 10.1542 8249 100.0 0.205 2
9.636 9.17 6 0.195 3 13.422 6.5914 365 4.4 -1 180 5. 8318
16090 -73. 8 8&5%§%ﬁ§%%5.657 5. 6550 2247 27.2 0.201 6 179%%€6%4@%%§1%091 25.3
0.193 7 19.139 4.6335 1416 17.2 0.272 8 19.360 4.5811 900 10.9 0.385 9
10.583 4.5294 666 8.1 0.376 10- 20.221 4.3879 462 5.6 0.156 11 21.439
4.1413 7810 94.8 0.256 - 12 21.699 4.0921 3525 42.7 0.356 13 22. 201 4.0008

2317 28.1 0.128 14 22.837 3.8907 1299 15.7-0.091 15 23.339 3. 8083 4096
49.7 0.308TABLE23. 760 3. 7417 2345 28.4 0.236 17 24.361 3.6508 1107 13.4

0.165 18 25-022 3. 5558 820 16—H6—H80—19- 25399 3.5038 1127 13-7-0-176 20
26,059 3.|/MBGOSMBUPAMOL 304 - Formdb 321 3.3832 1437 17.4 0.256 22 27,199
3, 2759 2718 32 9 (0.255 23 28 740 -3.-1037 697 7.5 0 1913 24 29 263 3 0493 356
4.30.628 | - | |

PeakNo.  |20(deg) | d(A) Height Height % | FWHM

1 8.701 10.1542 8249 100.0 - [0.205

2 9.636 9.1706 2610 316 |0.195

3 13422 | 6.5014 365 44 0.184

4 |'15.180 5.8318 6090 73.8 0213

5 15.657 5.6550 2247 27.2 0.201

6 17440 5.0809 2001 253 0.193

7 19.139 4.6335 1416 172 0.272

3 (19360 | 43811 |900 109 0.385

9 19.583 4.5294 666 81 0.376

10 20.221 43879 462 5.6 ~ 0.156

11 21.439 4.1413 7819 94.8 10.256

12 21699 | 4.0921 | 3525 427 0356

13 22.201 4.0008 2317|281 0.128

14 22837 3.8907 1299 15.7 0.091

15 23339 3.8083 4096 49.7 0308

16 23760 | 3.7417 2345 284 0.236

17 24361 3.6508 1107 134 0.165

18 25.022 3.5558 829 10.0, 0.080

19 25399 35038 | 1127 137 0.176

20 26059 | 3.4166 1162 141 |0271

21 26321 . | 3.3832 1437 174 0.256

22 27.199 32750 | 2718 32.9 0.255

23 28740 |3.1037 622 75 0.193

24 29.263 3.0495 |36 43 0.628
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36 WD 2006/ 064283 PCTI GB20051004935 25 30.077 2.9687 721 8.7 0.162 26
30.702 2.9097 1586 19.2 0.211 27 31.640 2.8255 - 631 7.6 0.351 28 32. 001
27944 700 29 32.319 2.7677 680 8.2 0.354 30.3: G452 368
4.5 0.382 v§i§%§¢§§§ 2 6105 30 6.6 0. 315 532 35 002 2. DETEERReERoZ 2
33 35.299 . 2.5406 316 3.8 0.542 34 35.838 2.5036 376 4.6 0.239 35 36.238
24769 427 5.2 0.232 36 36,737 2.443 254 3.1 0.313 37 37.999 2.3660 297
3.6 0.245 38 38.265 2. 3502 319 3.9 0.658 39 38.777 2.3203 491 6.0 0.380

37 WD 2006/ 064283 PCT/ GB2005/ 004935 TABLE 3 LEVOSALBUTAMOL S04 - Form |1 i
Peak No. PIS (deg) d] 0097hei gHfi297ght J7BWHM 1 53496 16.0p6162337 41§
0.206 2 B804 12.799 320 5 70295 317.340 12 0341938 3460217 418 181
10. 7983 2548 42.0 0| 6482 5 8 |FY010. 514458 5550 9992 0. 251| 8216, 978 5. de27
577 10.3 790~ 31.640 2.8255 | 631 76 0.351

28 32001 |2.7944 700 8.5 0.464

29 32319 2.7677 | 680 8.2 0.354

30 33859 2.6452 368 45 0.382

31 |34242 | 2616 730 83 0315

32 35.002 | 25615 224 5.1 0.244

33 35299 . | 2.5406 316 3.8 0.542

34 35.838 25036 | 376 4.6 0.239

35 36.238 2.4769 427 5.2 10232

36 36.737 2443|254 31 10313

37 37999 123660  |297 3.6 0245

38 38265 | 23502 |319 39 To638

39 /77| 23203 291 60 (0380
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7 11.758 7.5203 978 17.5 0.178 8 12.778 6.9221 365 6.5 0.186 9 14.298

6.1895 565 10.1 0.233 10 14.701 6.0206 428 7.7 0.165 11 16.321 5.4266 4839

86.5 0.292wolRod€B81 5. 2172 498 8.9 0.134 13 17.980 4p8R8320hddflek9. 8 0. 319
16

14 18. 180 4.8758 1421 25.4 0.532

15 18.660 4.7512 4455 79.6 0.432

18.860 4.7013 3247 58.0 0.243 17 19.189 4.6215 636 11.4 0.100 18 20.179
4.3969 797 14.2 0.529 19 20.720 4.2833 2355 42.1 0.315 20 22.019 4.0335
5594 100.0 0.306 21 22.219 3.9976 2598 46.4 0.595 22 23.121 3.8436 761
13.6 0.563 23 23.640 3.7604 2729 48.8 0.460 24 23.858 3.7265 2189 39.1
0.547 38 \MABIGDE/ 064283 PCT/GBZOOS/OO4935 25 24. 638 3.6103 654 11.7 0.168

26 25. 339r3-5126—123522-1

0O 274

o 1

oY DA ACO
£9. ILJ. O ’-l-UUI ‘-i-‘-fJ U U

493 :
0. 655

3, 3859 41455V@&AQEEEA§©DD§0$1§§Bné§%5 550 9.8 0.354 30 26U8;533 3142
8.8 0.249_31 27 620 3 2270 1316 23 5 0274 28 700 3 0974719 12_Q

Peak No.  [26(deg)  |d(A) Height Height% | FWHM
1 15.496 . 16.0657 2337 418 0.206
2 6901 12799 320 5.7 0.295
3 7340 12.034 1938 34.6 0217
4 8181 10.7983 2348 42.0 0.645

NE 8.399 105187 [ 5559 99.4 0.251
G 10978 8.0527 577 103 0.190
7 11.758 7.5203 978 175 0.178
8 12.778 6.9221 365 6.5 0.186
9 14298 6.1895 565 101 |0233
0 14701 | 60206 | 428 77 10165
11 16.321 5.4266 4839 86.5 0292
12 16981 | 52172 498 8.9 0.134
13 17.980 4.9293 1110 19.8 0.319
14 18.180 4.8758 1421 25.4 0.532
15 18.660 47512 4455 796 0432
16 18860 | 4.7013 3247 58.0 0.243
17 19.189 46215 636 114 0.100
18 20179 143969 797 142 0.529
19 20720 | 42833 2355 21 |0315
20 22.019 4.0335 5594 100.0 0.306
21 22219 3.9976 2598 46.4 0.595
2 23121 3.8436 761 136 0.563
23 T23.640 37604 | 2729 438 0.460
24 23.858 3.7265 2189 39.1 0.547




33 29.319 3.0437 827 14.8 0.654 34 30.800 2.9006 565 10.1 0.319 35 31.242
2.8606 430 7.7 0.207 36 32.341 2.7659 867 15.5 0.232 37 33.218 2.6948 719
12.9 0. 313wRHhoadmezdl 2. 6512 565 10.1 0.245 39 34.181 g%,@é;%u %902@ 18. 4
0.267 40 36.646 2.4502 325 5.8 0.557 41 37.140 2.4187 ?52 42
37.522 2.3950 478 8.5 0.306 43 39.397 2.2852 356 6.4 0.427 39 CLAIM5 1
Crystal line | evosal butanol sul phate (Form 1) characterised by a powder XRD
pattern with peaks at 10.8, 11.9, 13.0, 18.0, 28.5 0.2 degrees 2 theta. 2.

Crystal line |levosal butampl sulphate according to claim1 substantially as
shown in [E5gure 1; |dci36r char&ﬁlﬂérl sedﬁﬁfy haV| nglBA I R speki¢duim
subst antif ——A—H—EH : chatracteri-sed peweer—XRD
pattern w _ ant i aiﬁl‘ﬁzgs sh pWS in Tabf)z%fl. 3. d?‘%@‘i al l'ine
| evosal bu T51(For malfgh7char agherised Py ga powdefg,pRD pattenn
with peakls at 8.7, 9.6, 15.2,0 15. 7, 19)1, 27 2 0.7 0.2 | degrees 2 theta.
4. Cryst ald§ ne | evos26.299t anol| 3385Phat e éb/bordl ng| 74 cl ai m B0.3%bstantiallly as
shown i n |F-gue—3—apdi-or—eh aa“tg"ri se 55’6 hrav (é“ FR—sp 02554?'“
subst ant i 9|vy as shmli n Fi gLﬁ'é i; 9. :

30 : 26.879 3.3142 (493 8.8 0.249

31 - 27.620 3.2270 1316 23.5 0274

32 28.799 3.0974 719 12.9 0.655

33 29.319 3.0437 827 148 0.654

33 30.800 | 2.9006 565 10.1 0319

35 31.242 2.8606 430 77 0.207

36 32.341 2.7659 867 . | 155 0.232

37 33218 26948  [719 125 0313

38 33.781 2.6512 565 10.1 0.245

39 | 34.181 2.6211 1029 ~ [ 184 0.267-

40 36.646 -] 2.4502 325 158 0.557

41 37.140 24187 376 6.7 0.252

42 37.522 23950 478 8.5 0.306

43 39397 2.2852 356 64 | 0A427
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and/ or characterised by a powder XRD pattern with peaks substantially as
showmn in Table 2. 5. Crystalline |evosal butanol sul phate (Form 111)
characterised by a powder XRD pattern with peaks at 5.5, 6.9, 7.3. 18.7 t
0. 2 degr emget a. 6. Crystalline |evosal butanol sul phate according to
claim5 s ially as shown in Figure 5; and/or characterised by having
an IR spectrum substantially as shown in Figure 6; and/or characterised by
a powder XRD pattern with peaks substantially as shown in Table 3. 40 7. A
process for prepafiryselbng savabilbyiembbodphitp (Fenmmad) chaukghased Pormowdeaccor di ng

| evooal butanol i n 0 arbER et araen BT oL BeTt hoTEne na i e bn of

sul phuric acid at fgpm 0 to 10C c) isolating the product (Form 1) at fromO
to 10C. 8. A process for preparing crystalline | evosal butanol sul phate Form
Il according to any one of clainms 3 to 4 which process conprises a)

di ssolving agy fo f...] eyosal.but anpl ,sul phate..in water distilling to
reaidue 0 o8t ppchyihin® JEERRHAT B Rgietoiol SRR, Phy by RSt he
solid in an organkgow®|nEgbres), ahget ati ng crystalline Form11. 9. A process
for preparing crystalline | evosal butanol sul phate FormIIl according to any
one of clains 5 teh@asipiissd PrivevwsndBripestses sehstansiedp as shvgvn eiGgekeBut anol i n
an organi c sol vent &)/%) adjusting the pH by addition of sulphuric acid at 25
to 30C c) isolatifA§ the product (Form111) at 25 to 30C. ii

characterised by a powder XRD pattern with peaks substantially as shown
in Table 1.

3. Crystalline levosalbutamol sulphate (Form II) characterised by a powder
XRD pattern with peaks at 8.7, 9.6, 15.2, 15.7, 19.1, 27.2, 30.7 + 0.2

degrees 2 theta.

4, Crystalline levosalbutamel sulphate according to claim 3 substantially as
shown in Figure 3; and/or
characterised by having an IR spectrum substantially as shown in Figure 4;
and/or
characterised by a powder XRD pattern with peaks substantially as shown

in Table 2,

5. Crystalline levosalbutamel sulphate (Form III) characterised by a powder

XRD pattern with peaks at 5.5, 6.9, 7.3, 18.7+0.2 degrees 2 theta.

0. Crystalline levosalbutamol sulphate according to claim 5 substantially as
shown in Figure 5; and/or
characterised by having an IR spectrum substantially as shown in Figure 6;
and/or
characterised by a powder XRD pattern with peaks substantially as shown

in Table 3.
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10. A process for preparing crystalline |evosal butanmol sul phate Form |
according to any of clains 1 to 2, which process conprises a) dissolving

any form of | evosal butanol sul phate in water b) conbining the solution from
step a) with_a water m scibple orgranic sol vent so as to.ca ecipitation

e
c) isol ating Form? RIAEFEOIT REP ML Co¥sEl Une, devsaibHiga) %ﬂ%?"%tﬁ 10 Rher ei n
prior to step c) ta,@&)r&?ﬂgu’éd %lﬁ%'ﬁle 6P LRt O tf)r%mvﬂigl}[ﬁoée@s dAnpriieprHcess for

preparing crystalline vosal but anol sul phate Form | according to any one
of clainms 3 to 4, payachgprosebstanorpni esrgaric sulvdni g adarsyingtthepH bym of

| evosal but anol sul phate. 13. . A.pracess for. preparing crystalline
|'evosal but anol sulagﬂ]é‘f)g O Sihfr r|1$a01§@§§91& dﬁé’ koogéﬁﬁsogﬂ@%ge ProdupsFempg 6
whi ch process compy hiS@sn@dto 18P@sol ving any form of |evosal butanol sul phate

in water b) conmbining the 41 solution fromstep a) with a water-m scible
organi c solvent so as to cause precipitation c) isolating FormllIl

Comprt o na 5 eompehrb SRR Wity R BhE TREGHbiGEel BIRGR Khfan
phar maceutical |y agesBINRDIE 2R ddeebr cldimsAS RBaY mﬁﬁﬁtﬁﬁaéssc%umﬁes ign

conprising a conpound according to any one of clains 1 to or a conpound
prepared by the prdssebinganafiymoné leofosalbtaings s¥phae i8 waterconiisiiingdn wi t h

one or nore pharmaceutically active .conpounds and, optional .a

har maceut ool 1y dEuais hebe e b resi Gl b s BaUs ONEa OL shfyisk i
according to cl ai 8 imkesehhiclBRentd)adIBERU<alihyFast iIve conpound is one
or nore of fluticasone propionate, becl onethasone dipropionate, and

budesoni de. 17. A conpound according to any one of clains 1 to 6, or a
conposition ccorgdin . 18. A

to claim1l14, 15 or. 16, for use as .a L cament

conpound or conpo |thgﬁesacfcc%rde%admtgocré]Ft&ﬁ%ellfv?s@ﬁbl\g of ﬁu@h%gﬁoé'g‘tnmnt
according to any one of claims 5 to 6 which process comprises a)

preparing levosalbutamol in an organic solvent b) adjusting the pH by
addition of sulphuric acid at 25 to 30°C c¢) isolating the product (Form III)

at 25 to 30°C.

10. A process for preparing crystalline levosalbutamol sulphate Form I
according to any of claims 1 to 2, which process comprises a) dissolving
any form of levosalbutamol sulphate in water b) combining the solution
from step a) with a water miscible organic solvent so as to cause

precipitation c¢) isolating Form I thereon.

11. A process according to claim 10 wherein prior to step ¢) the solution is

cooled to from 0°C to 5°C.

12. A process for preparing crystalline levosalbutamol sulphate Form II
according to any one of claims 3 to 4, which process comprises jet milling

any other form of levosalbutamol sulphate.

13. A process for preparing crystalline levosalbutamol sulphate Form III
according to any one of claims 5 to 6, which process comprises a)

dissolving any form of levosalbutamol sulphate in water b) combining the
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of respiratory disorders and related conditions. ff 19. A conbi nation
conprising a conpound according to any one of clains 1 to 6 and one or nore
pharmaceutically active conmpounds and optionally at |east one

pharmaceutically ac table carrier; for si.multaneous, .separate or
Sequenti al use. 200 MROPHZPRACEN M2 EaHERFTE RO UTSHY P g iF &e 15,
conprising a conpetbisitAea Rl tolgink FoANYIIINEBém Gt AhBRnltchpchit@e. a conpound
prepared jJ by the proccss of any one of clainms 7 to 12, a glucocorticoid

and a pharmaceutically acceptable carrier or excipient and optionally one

or nore other, therapeutic ents. 42 21. A.pharnaceutical co. sition
accor ding to dt ai it 265 Tidhey Btk cyRo LGy o 6P B PEod e R dlline
propionate or becl®aetbRERNE t¢l6 HndRi PRBh&OicallfudesRitlgearid?. A
pharmaceutical conposition according to any one of clainms 14 to 21

conprising suitable pharmaceutically acceptable excipients to form an

aer osol formil ati SAR ha darcﬁutPoY\%e& f?ri”ﬁ“car%i on _or. an irdp@l "étiﬁiﬁ‘l to an

sol uti on/suspghsi phayr p%ar?rag_%sljwca? E%%%gictoin&? acd6¥d né ?c?l?:{ny one
of clainms 15 to 2%ne ofkRAimb N tb Beorsadoipbutd pepaiidnat the preesPsf G8corerarst al | i ne
| evosal but anol  sul phate according to any one of clains 1 to 6 and
fluticasone propi ctams.7 g4l3 m swagma@@uwlféannewﬁp@@i phagmacautierlti #iveo any

one of clainms 15 t f EEE in.t saj.d i.natjon conprises

crystalline Ievoséﬁgﬁﬁg%% £E23W%ﬂ§9§21g@%ﬁﬁ?ﬁgm¥g&§%?§%ﬁgc%%e%Iains l1to6

and becl onmet hasone di propi onate. 25. A pharmaceutical conposition according

to any one of clainms 15 to 22, wherein the said dru?_conbi nati on conpri ses
al

crystal line 11évosat bplamgpeutical composition according to claim 15 wherein the

pharmaceutically active compound is one or more of fluticasone

propionate, beclomethasone dipropionate, and budesonide.

17. A compound according to any one of claims 1 to 6, or a composition

according to claim 14, 15 or 16, for use as a medicament.

18. A compound or composition according to claim 17 for use in the treatment

of respiratory disorders and related conditions.

19. A combination comprising a compound according to any one of claims 1
to 6 and one or more pharmaceutically active compounds and optionally at
least one pharmaceutically acceptable carrier; for simultaneous, separate or

sequential use.

20. A pharmaceutical composition according to claim 15, comprising a
compound according to any one of claims 1 to 6 or a compound prepared
by the process of any one of claims 7 to 12, a glucocorticoid and a
pharmaceutically acceptable carrier or excipient and optionally one or

more other therapeutic agents.
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[ sul phate according to any one of clains 1 to 6 and budesoni de. 26. A

phar maceuti cal conposition according to any one of clains 22 to 25 further
conprising a propellant selected fromthe group conprising propellant 11,
propellant 1 propellant 114 1,1 1.2-tetraflyorgethape HEAl34a) , and

P 273, 3. 31 hent BrrlbrapiahanEbotash 355k 1 Jt al s d o Midore such
hal ogen- subst i t ut egcBysHiesiandatscasdne propidhaL FREEUS memkhsde MRSHioh@sd oaccor di ng
to claim26 further conprising a surfactant. 28. A pharnmaceuti cal

conposi tion accor @hkgopigecl ai m 27, wherein the surfactant is an oil such as
cone oil, olive oil, cottonseed oil and sunflower seed oil; a mneral oi
such as liquid paraffin; oleic acid; a phospholipid 43 such as lecithin; or
a sorbitan fapty acbHar@skeiticalebmpssise hidoddinglt€ahe onerof dlhixisures of two or
nore thereof. 29. A pharnmaceutical conposition according to an¥ one of
clains 26 to 28, comersing fupeblsr plpempegyticdbirpeqepsleepxdipients to Torm an
1,1,1,2-tetrafl uor a -A134a) , or , .3- pt af hane
(HFA227) or a coﬁ%r?)%lgt ﬁgﬁn\glﬁg@éoé d§8 piwéﬁr;r%a@%%??%a%c%ﬁp%@?{aﬁgﬁ
according to clai gplA8onMidpehsieonpri ses at | east one cosolvent. 31. A
pharmaceutical conposition according to claim 30, wherein the cosolvent is
a glycol, such as propyl ene glycol, or polyethylene glycol; glycerol or

et hanol , or m xt,u : : zeutizcal
conposition gé'cor éllxl hga%‘:é%ag%% (};S%é(}l‘[;?‘{r?é%}%g ?((g)agéoggﬁirfﬁaq@grltsh@rmdonpri ses
a surfactant. 33. wheplianh@aggidtdreglcoodmadsn icbopriagcatstultigetiovashibutma?,
wherein the surfactant is selected fromthe group conprising Polysorbate
20, Pol ysorbate Selphygrseadingtoany gpslcdaimg 108 6 4nd dRtispspmnamprariensite, ol eic

24. A pharmaceutical composition according to any one of claims 15 to 22,
wherein the said drug combination comprises crystalline levosalbutamol
sulphate according to any one of claims 1 to 6 and beclomethasone

dipropionate.

25. A pharmaceutical composition according to any one of claims 15 to 22,
wherein the said drug combination comprises crystalline levosalbutamol

sulphate according to any one of claims | to 6 and budesonide.

26. A pharmaceutical composition accdrding to any one of claims 22 to 25
further comprising a propellant selected from the group comprising
propellant 11, propellant 12, propellant 114, 1,1,1,2-tetrafluoroethane
(HFA134a) and 1,1,1,2,3,3,3- heptafluoropropane (HFA227), or mixtures

of two or more such halogen-substituted hydrocérbons.

27. A pharmaceutical composition according to claim 26 further comprising a
surfactant.
28.- A pharmaceutical composition according to claim 27, wherein the

surfactant is an oil such as corn oil, olive oil, cottonseed o1l and sunflower

seed oil; a mineral oil such as liquid paraffin; oleic acid; a phospholipid
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acid, Brij, ethyloleate, glyceryl trioleate, glyceryl nonol aurate, glyceryl
nonool eate, glyceryl nonosterate, glyceryl nonoricinoleate, cetylal cohoi,
steryl al cohol, cetyl pyridiniumchloride, block polyners, natural oils,

pol yvinyl pyrrolidone, sorbitan fatt. id esters such as,sorbitan

triol eate, poIyeFWﬁ&?ﬁE?EngBFBﬁPQH%P§§%¥a ?ﬁﬁ&§§P §S§W@Hmé§ka%’or

pol yet hoxyl at ed s@kRik@&bf thbio? hfodd BSreosOr bi macrogol ol eate, synthetic
anphot ensi des (nitons), ethylene oxide ethers of octyl phenol fonnal dehydc

condensati on products, phosphatides such as |ecithin, polycthoxylated fats,

pol yet hoxyl at,ed | cotriglveeri n ol t . C s. 34. A
phar maceut i c;}? CO%BE?W%W%%%CS?@??}%Iqlog%ﬁgﬁ}é??%%%?ﬁggfg%ﬁ%%ﬁg%é t\%hhgéh
further conprises vehehtthKithg g6sMllantt4c@hprisds PhshsmC ey, i g abtrapestisng on
according to claim34, wherein the said bulking agent is selected fromthe
group conprising $HEARAfDdesr ilncl.edidnly hemdtupsestbancde§IF 425 Ac char Rdes,

pol ysacchari des and sugar IcoQoIs such as arabinose, glucose, fructose,
ri bose, mannose, SucroSe tI%hal ose, |actose, maltose, starches, dextran or
mamitol. 36. A pharnmaceutical conposition according to any of clainms 22 to
25, which conprises a surfactant selected fromthe group of salts of

stearic aci dsOor ‘Zeghamacewiicn! eempestinpaacordi o deiar 29.s6pEb sYMPHHS &t at e and

t ocopherol ester ceutical composition according to any one of
claims 29 to 36, ﬁﬁﬁg%gﬁgsea%ﬁggrug is mlled. 38. A pharnmaceutica

conposition according to any one of clainms 22 to 25 in the formof a dry
powder fornul ation. 39. A pharmaceutical conposition according to claim 38
wherein the 3denpdsiphasmaesiiptli seEposiHomgiFceidsne tte aletm va0 natherein) the

phar maceut cal 1y 3gsahablaegSust BlANLSpRSARR!d D SR ansRmpeRibi,on for a

glycerol or ethanol, or a mixture of two or more thereof.

32. A pharmaceutical composition according to any one of claims 22 to 25

which further comprises a surfactant.

33. A pharmaceutical composition according to claim 32, wherein the
surfactant is selected from the group comprising Polysorbate 20,
Polysorbate 80, MYVacet 9-45, Myvacet 9-08, isopropylmyristate, oleic
acid, Brij, ethyloleate, glyceryl trioleate, glyceryl monolaurate, glyceryl
monooleate, glyceryl monosterate, glyceryl monoricinoleate, cetylalcohoi,
sterylalcohol, cetylpyridinium chloride, block polymers, natural oils,
polyvinyl pyrrolidone, sorbitan fatty acid esters such as sorbitan trioleate,
polyethoxylated sorbitan fatty acid esters such as polyethoxylated sorbitan
trioleates, sorbimacrogol oleate, synthetic amphotensides (nitons),
ethylene oxide ethers of octylphenolformaldehyde condensation products,
phosphatides such as lecithin, polyethoxylated fats, polyethoxylated
oleotriglycerides and polyethoxylated fatty alcohols.

34. A pharmaceutical composition according to any of claims 22 to 25, which

further comprises a bulking agent.
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i nhal er. 40. A pharmaceutical conposition according to claim38 wherein the
conposition conprises, in addition to active material, a finely divided
pharmaceutically acceptable carrier. 41. A process for preparing a dry
powder inhal er conprising a conposition according to any one of clains 38
to 40, which process conprises mxing the active ingredients optionally
with a suitabbe cay ph&acanitapeovipeifnich bb@rdia@npagiitn a4, vheRirthe pogwder

i nhal er. 42. A pharmaceutical conposition according to any one of clainms 22
to 25 in the forkrbingdeenhisaeigeties ArosydisErainowmysingsacolabiisy. i eding cal

conposi tion accor g| orﬁtg%:}c?hﬁ'ia%is,naiéﬁi%gﬁg@,gﬂg]cﬁyﬁgcha%%@g RS ?ﬁéf'r %Z‘Ao%élsas%&? ptabl e

exci pients suitable orman in suspensi on. arnaceuti cal
conposi tion accor di ngabifosd, aglieekd, qrucdsdel @ipkd,Sina@nodeN sudde,t itrehalbe, acti ve
material, a polar solvent, a tonicity-adjusting agent, a wetting agent, a
chel ating agent aff$tesgsmaliese) Siarshesadfdrangs mamigpbcess for preparing a

phar maceuti cal conposition according to claim 42, 43 or 44, which process
conpri ses suspending the active ingredients optionally together with

chel ating ageé6ats, A pidriatautiad] cshposgioageadrdingnd anwef tliangs agems, winidh any

ot her suitable excipients, in a quuid vehicle, and ptional |y adjusting
the pH 46. A profewsrisesra sHECHEhstleted remothe Lropaphencts (fistearic @eip 8%i ti on

conpri sing a conpaupd a&%oﬁgia@&rmi ?ﬂ}ﬂqiﬁﬂee chgsprgﬂgﬁi ABrittale® afd %gopﬁlerol

gl ucocorticoid in a propel I'ant, proces nprrses mxing the said
ingredients to forsesai d conposition. 47. A process according to claim46
conprising (a) adding the conpound according to any one of clains 1 to 6
with the glucocorticoid, and .

37. A pharmaceutical composition according to any one of claims 29 to 36,

wherein each drug is milled.

38. A pharmaceutical composition according to any one of claims 22 to 25 in

the form of a dry powder formulation.

39. A pharmaceutical composition according to claim 38 wherein the
composition comprises, in addition to active material, pharmaceutically
acceptable excipients suitable to form a composition for a dry powder

inhaler.

40. A pharmaceutical composition according to claim 38 wherein the
composition comprises, in addition to active material, a finely divided

pharmaceutically acceptable carrier.

41. A process for preparing a dry powder inhaler comprising a composition
according to any one of claims 38 to 40, which process comprises mixing
the active ingredients optionally with a suitable carrier, and providing the

composition in a dry powder inhaler.

42. A pharmaceutical composition according to any one of claims 22 to 25 in

the form of an inhalation suspension.
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optionally surfactant, with either propellant 11 or propellant 114 or a
conbi nation thereof to a canister (b) crinping the canister wwth a suitable
val ve and (c) charging propellant 12 through the valve. 48. A process
according to claim47, wherein the conmpound according to any one of clains
1 to 6 and/or the glucocorticoid are mlled with propellant 11 or

propel lant 144 or A2 gerRhatitan cbh9b8bn ARordnd@r RCRIAMACEOr dbmgridigg ¢l ai m 48
conprising (a) adding a a conpound according to any one of clains to 6,
and gl ucocorti coi ghanmicepicanaddceptatle sexicipsents sritbhle kionfpragent mhglatiemct ant ;

or cosolvent and surfactant to a canister, (b) crinping the canister with a
netered val ve (c¢) S%ﬁgg?sé?l?‘ig the 46 canister with either 1,1,1, 2-

tetrafl uoroet hane (HFA134a) or 1,1,1, 2,3, 3, 3- heptafl uoroet hane (HFA227) or
a conbination thereof. 50. A process according to claim49 wherein the
conpound accéf.di nd plormaseutigplecosipositighriscording te chame Fodrotdvempiging it ki ng
agent, surfactant . osql.vent .and surfactant, is . mcro-mlle Lth either
T 2 etrart ustSlpndRaltiE Rl SPORPTOTEY. 4 M RaRoE Hede nane
(HFA227) or a conhichalg «Rnt, Aehelefing &iknt dcsptieasliy ioscig@ccording to any one of
clainms 26 to 40 or 42 to 44 for use as a nedicanent. 52, A conposition

according to any one of clains 26 to 40 or 42 to 44 for use in treating

respiratory disorde Q! lj[ i i - -
br onchoconst 9|5'ct i %‘nﬁ%gg%g%ﬁésgﬁgg%%ﬂ .CQ]EAEC@ %h@ﬁhﬁ%‘%ﬁa%g%ﬁ g? %lélr%
conpound accor di ng2{ 93 ap¥4008idf proték Bmprisdsosubpaidéhathgl decoe dndrediantd and

optionally at |east one pharmaceutically acceptable carrier; for
si nul t aneous, sepapaenallyrtogeheiemtithasholpimg egents, tonicity adjusting agents and

wetting agents and any other suitable excipients, in a liquid Vehicle, and

optionally adjusting the pH.

46. A process for the manufacture of a pharmaceutical composition
comprising a compound according to any one of claims 1 to 6 and a
glucocorticoid in a propellant, which process comprises mixing the said

ingredients to form said composition.

47. A process according to claim 46 comprising (a) adding the compound
according to any onc of claims 1 to 6 with the glucocorticoid, and
optionally surfactant, with either propellant 11 or propellant 114 or a
combination thereof to a canister (b) crimping the canister with a suitable

valve and (¢) charging propellant 12 through the valve.

48, A process according to claim 47, wherein the compound according to any
one of claims 1 to 6 and/or the glucocorticoid are milled with propellant

11 or propellant 114 or a combination thereof.

49, A process according to claim 48 comprising (a) adding a a compound
according to any one of claims 1 to 6, and glucocorticoid and optionally
cosolvent or bulking agent; surfactant; or cosolvent and surfactant to a

canister, (b) crimping the canister with a metered valve (c¢) charging the
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50.

51.

52.

53.

canister with either 1,1,1,2- tetrafluoroethane (HFA134a) or 1,1,1,2,3,3,3-
heptafluoroethane (HFA227) or a combination thereof.

A process according to claim 49 wherein the compound according to any
one of claims 1 to 6 and cosolvent or bulking agent, surfactant, or
cosolvent and surfactant is micro-milled with either 1,1,1,2-

tetrafluoroethane  (HFA134a) or 1,1,1,2,3,3,3- heptafluoroethane

(HFA227) or a combination thereof.

A composition according to any one of claims 26 to 40 or 42 to 44 for use

as a medicament.

A composition according to any one of claims 26 to 40 or 42 to 44 for use
in treating respiratory disorders and related conditions, including

bronchoconstriction, asthma and COPD.
A combination comprising a compound according to any one of claims 1

to 6 and a glucocorticoid and optionally. at least one pharmaceutically

acceptable carrier; for simultaneous, separate or sequential use.
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