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WO 2006/ 064283 PCT/ GB2005/ 004935 Phar maceuti ca
Conpounds and Conpositions The present invention

w0 edoavess o crystalline | evosal butanol sul phat BCT/GB2005/004935
pol ynor phs thereof, processes for nmaking the
crystalline material, and conpositions thereof. 5 It
al so relates to a pharnaceutical conposition
conprising a therapeutically effective isoner of
sal butanol in conblnatlon mnth a glucocort|00|d t he
conposi t i onPharma 3 = ;
respiratory dlsorders |nclud|ng bronchoconstrlctlon
ast hma, COPD and rel ated di sorders thereof. 10 Ast hma

Thes pelgeay ihedtias ralathr ontysdilieasyotdibhtainel Gultdate, polymorphs
i nfl ammati on of the pul non ai rways and bronchi a

theppl PrcspA on/BmEag twst%@% mageriah, etnﬁecomnomﬁ@aqs thereof.
expression of a |ower airway obstruction that usually
is reversible. The pat hophysi ol ogy of asthna or

It eBbatkeksdo sgsttensceutivall coamobition coageREte 4 tHekpautically effective
resulting frombronchial snpoth nuscle spasm and

isepenaal; s3lhntemehan icombiatian it Saglueeronticoidy tst sasposifon being
h e r n
us{@'@fl efns'gl 03 ?‘%gtél%tgp ocE]fl get%gﬂat%& gdl no%ng ﬁlchﬁzlgg_ BD?SIQC}I%C(QMICUOH,
astiohi IR0 epd eslatad disosiess th&eoh (3- 2 adrenor ecept or
agoni sts are known to provide a bronchodilator effect

to patients, resulting.in relief fromthe synptons of
Aghmathilessshedas a Neaichiseesethehivplves snffenampteqrooicbe pulpronary

au%?a po?lhsorgr?c\ﬁ?al kflgﬁgﬂf Egﬁ\ﬁvén%ss {hgf: ]r'e%aﬁ?e 11“} ﬁlel ﬁ‘il%g]c%r g%pggs%gon of a

assium ch al rway mnmuscle ce

JoWwer 2wae Bbstareoh Yipe upedlBr ik Z@Idrﬁb\leamﬂe E@ﬂh@fﬂ@tsﬁdwgy of asthma or
Short-acting beta2 adrenoreceptors |i sal but anpl

Telatrdl wdésopdaral el vas éorplé@@ﬁ%%@m aesulting rfegm eprogehial smooth

angga%mﬁ@ gﬁw nﬁher o ﬁhoh'{ﬁ %?%g%lzla.{gge tment of asthma

an[drc&ﬁﬁf ebitad divordensniiive &ieeltD iknmwh ho etdpdsy Br2@gordias, also known as
| ong-term ast hma contr o] Chr onic CGbstructive
B-PEIFRBRERCGPIOr 38RMES.( é@ﬁbﬁ 3 511?;@%@1%9& 3gonistsFg known to provide

2 Hr&AHAR 15or tZ% Ferdt Istg)a gtle%:x fe&ﬁ a‘ﬁ{ % li4f ‘}reg} @k E}Lﬂ?ﬂi’oms of

[Tmtation re er3|b
brédthiessmiess. bBire patticutary IBF@ radrepofacsms agomsts dnvel fﬂs‘eme khaavn to

termuysed to descrjbe |un ase associated wt
ingreRTe| B GHRFIERTS DhPOHHETH, ‘ihP 1 FHRY | Al Celdsy éqadgng to

membrane hyperpolarization and relaxation. Short-acting 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
disease state characterized by airflow limitation that is not fully reversible. COPD
(Chronic Obstructive Pulmonary Disease) is an umbrella term used to describe lung
disease associated with airflow obstruction. The airflow limitation is usually
progressive and associated with- an abnormal inflammatory response of the lungs to

noxious particles or gases, primarily caused by cigarette smoking.
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progressive and associated with an abnor nal
i nfl ammatory response of the lungs to noxious
WQ@arbio6i283 or gases, primarily caused by ci garBCT/6B2005/004935

snoki ng. 1 WD 2006/ 064283 PCT/ GB2005/ 004935

Bronchodil ators are the mai nstay of therapy for

patients with established chronic obstructive

pul nonary di sease (COPD) but, at present, the mpjority

of patients use agonists, Sal butanol  pressurize

d, .
Brophadttosn ares ther mamstay ph thanapyaare patienjsh #rthaesgdished chronic

orSRB AR Ul FoNET Nille CTPRLSE, T00 a8 PSRy Fbggionts use p-

agahistst er ol i nhal ati on solution, system kit and method
for relieving bronchospasmin children suffering from

asthma which conprises about 0.63 .or about 1.25 ny

Sathueelr pressutjged darlaB® fsepidiced lﬂdhar%?ﬁmmpmela and are
| formul atign that conprises 10 particul ate

us?r(gfd)??gen%%at%ng}éﬁogtats%amfrom t he group consisting of

sal meterol, salbutanol, fluticasone propionate,
DdiestaaRiNasANep AR comatw7aaktdRY ShAagESR idMIation solution,

acceptable salts and solvates thereof and a
sy$temokid end bwthask fon yelieygembrosphespaitagn children suffering from asthma

chl or of |. uor pcar, pr opel | whi.ch formulation is
i St g P Sy L Mg ReigP L oeed 15 Us
5,547,994 by Sepracor describes a method for treating
USSI3I68 Uil H€aOphh&@lcbitical Us&odd] ( farnh 3B BE: comprises
al’buterol, which is substantially free of the S(+)
paitgointe medamenipssiented froonibhaieumeasisting of shingssemly salbatamol,

ynptons assqciated with asthma.in individyals. . 20
PR G789 By SIS g B B iSO iRy acceptable
saMfi Gha degerddies tHdéof sy hasi ﬁu&focél%ﬁﬁs%@Uh@%ken-%taining

patent application nunmber US2004054215 by CI PLA
chlareflyadcafbar propelad, whichddrmulgtidwis sibstantalhyfresof surfactant is

dis%%slegal |y pure R-isonmer of albuterol.

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 bronchodilator for relieving the symptoms associated with asthma in

individuals.

CN1413976 by Suzhou Junning New Drug Dev CT (CN), which describes the

synthesis of levosalbutamol.

US patent application number US2004054215 by CIPLA Limited discloses a method

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
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Several nethods for preparation of |eval buterol have

been described in the prior art such as US patent
wa@ppkioeess on nunber 20040115136 by King Code whET/IEB2005/004935

describes a 2 WD 2006/ 064283 PCT/ GB2005/ 004935

nmet hod of preparation of |eval buterol tartrate. It

further relates to |l eval buterol L- tartrate possessing

properties desirable for use in a nmetered dose

e DB B e
taﬁﬁt@%&g&%ggﬁé e?ﬁc%rde%i?éblé E@r dsE &Y Mre@ﬁ?&sim .and as
a ut®erine xant or the suspension of premature

| abour. Sal butanbl has been marketed as a racenic
m xture, alt hﬁu,gh the _heta, 2- %goni st activity resides

Sakywael @iutereDvisiap aihifiaminds compawad ghris afheda 2-adrenoceptor
. | . . o
SIS SRBT 205 Sl B ST 30, e oo
fohéheesuspehsion dfhgretatet dqpoant Sadbutamobhanbécpnmaikesdd as d Gacemic
pure (R -sgl put anol fornul ation k

( own as ) .
mixggsAaueh b beiaezragmﬁfe%w}t.‘/(rpaﬁ% plngst exclugivelyHeghe (R)-
enighor D ok eI [P dRpoBiibn I, SURLARSSad He Bibitey tha
(Spsdbeatmethassalvbise afietts hree ledsothd devdlapaheds eflan Bnantiomerically
USH545745. US2004114136 and W2004052835 descri he a

pUs¢ wgpoldpapalahioy nevya phlsvesagutpmol feyalipterglh(Formula I).
crystalline form a pharmaceutical conposition
conprising leval buterol L- 20 tartrate, in crystalline
form a netered dose itfBal erHconpyG si ng a cani ster
cont ai ni ng an aerosol forul ati on &l but er ol
L-tartrate in crystal Nwpe ™\Qrm nmet hod of
af fecti ng bronchodi ' i ent Clgi ng
| eval but er ol Ll_tla .

HO

Formula I

A process for the preparation of optically pure salbutamol 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-
tartrate, in crystalline form; a metered dose inhaler comprising a canister containing
an aerosol formulation of levalbuterol L-tartrate in crystalline form; and a method of
affecting bronchodilation in a patient using levalbuterol L-tartrate, including

levalbuterol L-tartrate specifically in crystalline form.

Levosalbutamol is prepared by hydrogenating R-benzyl salbutamol in the presence ;)f

palladium on carbon.
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| eval buterol L-tartrate specifically in crystalline
form 25 Levosal butanol is prepared by hydrogenati ng
woR2ime0&4283 sal but anol in the presence of pal | aBCT/IGBRIVS/004935
carbon. 3 WD 2006/ 064283 PCT/ GB2005/ 004935 R-benzyl
sal but anol can be prepared by the process described in
United States patent nunber 5,545,745, 5 Studi es have
proved that racem c al buterol, a commonly used
bronchodil ator, is an exact 50:50 m xture of two
enantiomers, R- and S- isoners of sal butanol. Only the
R B ERT R bR LarPioRRhart Ahay phef RGN i Hhited States patent
nupbex 554§ AMbut anol ) shows little or no adrenoceptor
activity. 10 Anong the different classes of drugs
which are usually adm nistered by inhalation for the
. I o i i
S PR b AT N L8828 Eommony s tronhodito, i an
exadit il atigies 6BOR) enahtivarres, RrsomkeS- fsbowrtsof saftaitamol. Only the
budesoni de, fluticasone propjionate are of great
R-pragéiomen clevospiaarael i Polghy ﬂia wdesnogeptar stiraulpat pyhereag the S-
fi.nel L Vi [ j ' for.nul at ed
engle it (ot SiBupbchy sl RE LR RS oMo b °1
necessary surfactants and/ or cosol vents; when intended
to be adninistered in the form of netered doses of
Ageng s diffpieat/clagsaegl dmesmhich aye vswllyadmigistesed boinhalggion for
th&? QRN R E res Tipa%?rﬁf (ﬁi by & ﬁéoscopcﬁcotsg?oigsd ghrﬁ'{ a8 rb%l;:l'o%{hasone
orm depends on e depositron of an adequate anoun
digtopivattel BIHD), dbxdnhehaohé,offuriisdlrRle, BudesohidepAtitiekbiid gﬁipionate
paraneters determ ning the 20 proportion of inhalable

argipligroahinenerianeg. They e beadpaygteredds phe forwyof a ¥ingly dpfided, ie.
oot . o . '

mERIGL, phider o & A0BRERLACLPRQSIR, 4 LoBhing any

nep&s@iyrsatfactants ahd/ot besobrentss hiheh iintandkdatb \be @ldinisisidrddeinake form

ensure a high respirable fraction, the nean_ .
of Je5terag rd@ﬁ@scofoﬁea%@f éﬁ’fa¥=l\?%¢bfh‘2}%1d £he ontan a/lew-boiling propellant.
| omwer than 5-6 mcrons. For nasal admnistration,
particles with higher MVAD are required. 25
THel aeffectieseseofthe pilmnastention foins dbpenkls onnhd deposiGBR @888 ddequate
to haye anti-inflanmator
amount o¥ par?icles at the actlon site. One of most critical parameters determining the
proportion of inhalable drug which will reach the lower respiratory tract of a patient is
the size of the particles emerging from the device. In order to ensure an effective
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.

Fluticasone propionate is itself known from GB2088877 to have anti-inflammatory
activity and to be useful 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

the treatment of asthma and is marketed under the trademarks Flovent I and
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activity and to be useful for the treatnent of
allergic and inflamatory conditions of the nose,
wo booeas428dr | ungs such as asthma and rhiniti s, PCT/GB2005/004935
i ncludi ng hay fever. Fluticasone propionate in
aerosol form has been accepted by the nedica
community as useful in 30 the treatnent of asthma and
is marketed under the trademarks Flovent | and 4 WD
+2006/ 064283 PCT/G82005/0049§5 "Fl gnase". Fluticasone |
Honise' oagtizcagsene HoBwnaE HRealse Pertisdapths frrmpof a physiologically
ial.ogical |y acceptable solvate. HK1009406 rel ates
m?gﬁgmggtergﬁ dose inhal er for dispensing an inhalation
drug 5 formulation conprising fluticasone propionate,

or a physi ol ogically acceptable solvate thereof, and
Hglpp%fﬁlﬁog%at% 0 rF‘i se dﬁj??l% 01 gispensegrsnniphplgon drug
i .Qhe . p oqj.cal [
o 90 Bl e BRI P BERLo 0y bR, st
solvead thehefusel ®fluarocarbh padpeblanyfoptahdilit @nadmifatidon with one or

physjol ogically. 10 acceptable salt thereof and

mpmii%fcp HPGORE e ACHVHAZEIE PIrANCAT MR ERERIFRS- i n t he
treatment of COPD over the use of sal butanpl al one or
corticosteroid alone. U S Pat. No. 6013245 relates to

Wa Iplvanppreeiatddcthit the nssof a tambination ofi salbiitaimol 608PhyS6isgically

partj cul at e anhydrous becl onet hasgone di propi onate ]
acOERjablf ofalt fyepeot andy ,nab,a?qdz cartigosierpichthes| elgrenl nadyepigare in the

tré’a%m?ﬂt%d)ﬁﬁ %ﬁgﬁ"@b o8 {)pgam&tﬁhé)loﬂoéesog Jo?ﬁcio%{err]oid alone.

surfactant. orrmulation may also co
sal butanol and includes a canister suitable for

el ive a thod of treating respiratory . .
U%a $6t-dé¥os @@é@ﬁ?ﬁ%ﬁ PhdC thePhargpcryfigel gprosgl Tormulation which
bt baicu® UarhydRsis- 9 s '
© g?r} %S%I b?x@rc ﬁ%l at 0|)1/s (?{cs) k}ge%) m néélt%gr gg)rél@l)g%tghgﬁg%ttﬁl%n with
1,@;2,%j3e]tgp¢aﬂmrd>-aq30wt ag uprapellsdl bvitieloformnthtion is free of
sty T Fol BPY nglt GoRTiin SR G meludes o Caniste

sabIRref HUNLE ahP AMMALAPST r8lting RUPSIEBAL &i f i
SIlsurfactant. he patent al so lﬁ%sgg?bgg;%@%g¥Sggﬁg?ﬁ&mngthe
formelatiomby méwpitioat ory di sorders which conpri ses

adm nistration 25 by inhalation of an effective anount

of a pharnmaceutical aerosol fornulation as

U.S. Pat. No. 2004136920 relates to aerosol formulations to be administered as
inhalation and which co‘mprises particulate salbutamol and physiologically acceptable
salts and solvates thereof and a fluorocarbon or hydrogen-containing
chlorofluorocarbon propellant, substantially free of surfactant. The patent also
describes a method of treating respiratory disorders which comprises administration
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,

derivative or polymorph thereof in combination with an inhaled corticosteroid.
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defined is al so described. The present invention ains

to provide a potent pharmaceutical conposition
W@ vp/6e8hg a therapeutically effective i somerPCF/GB2005/004935

sal butanol or a salt, solvate, ester, 30 derivative

or pol ynorph thereof in conmbination with an inhal ed

corticosteroid. 5 WD 2006/ 064283 PCT/ GB2005/ 004935

The object of the present invention is to provide a

pharmaceuti cal conposition conprising at |east two

drugs, one of which is therapeutically effective ,

i . | "
TESTRY B 0 B e Rlenon 338, o) LG copposiion
comprisigahteRastomio dagkeond of artdela ip e apaeivhliy affective isomer of

acceptabl e carrier or excipient an? optionall¥,one or .
sapsianelt Het salhsohpdttssterag@niebve AT Mehypephdbpiset ihEompiwation

' i i. ' . i cal ..
with 85 00ha1b S KGRI ARG bl DEMLERRNTBERE Lifer or excipient
andsoptienalbf oreadrinérerother alierapesidic tagerstal vat e, ester, 10

derivative or pol ynorph thereof that avoids side

ef fects associated with higher racen c dosages. A

| O . 3 . .
A Tl Bt BP TPl haPoR G P pbui 3 Bllacklochl composition
comgptsinigsa tgrigeatitdieyr affeutivieciadhyr ef §adouthmel bs arslt, sdlvate, ester,

sal butanol .and in _ 15 cqonbinatjon with an inhal ed . .
degypliye @ t R pmarphy hereqdo ek raveisfsedile giffacke aprogwtasy with higher

m&&ﬂﬁ%&&#ﬁsis to provide a nethod for the treatnent in
a mammal~, such as a human, of respiratory disorders

such as asthma, disorders resulting in
br.onchoconstriction, whic thod compri ses _
Agl 'fﬁﬂg?rr FSrio prowde g rflﬁngg%ru P B achie et gharmaceutical

c Witon O orp i %%?@kicﬁ%ﬁ?ﬁk}eoﬂoﬁﬁf YrUafthtdiol and in

present | nvention. ect “of e present invention
cansbitasioprvaivh aleivhalwdichdibokeroidecr easi ng si de effects of
a drug conbi nation conprising at |least two drugs in a
patient, conprising the step 25 of. adm nistering by

Yttt boRct & the ggés&ﬁ%vérﬁioﬁqﬁb o1 RY mefhof thEEE éiment in
anount of" a pharnaceuti cal conposition conprising at

a Ingarsnalf wocldrasgs huand, @f pespretdrandisorders such as asthma, disorders

resulting in bronchoconstriction, which method comprises administration of a

therapeutically effective amount of a pharmaceutical 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
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,
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According to the present invention there is provided a
phar maceuti cal conposition conprising a
wo b@capess i cal |y effective i somer of sal but anoPCDGB2005/004935
salt, solvate, ester, 6 WO 2006/064283
PCT/ GB2005/ 004935 derivative or pol ynorph thereof, a
gl ucocorticoid and a pharnaceutically acceptable
carrier or excipient and optionally one or nore other
t herapeuti c agents. Therf is al so provided a process

derpyatiyeher pelyoraRk thegeods 2 & yseepivaeidcaphasmsesicallpceeptable
f
oG SRS SLARRHS BEPLL YR EELINANLARIEARL
polynnrph t hereof in conmbination with a glucorticoid
dr ug along wth at |east one pharmaceutically .
These Spalshprevidsd @ ispcesgiprche ﬁﬁlﬁg?&wé% s iph@tsmawﬁlwé cemposition
co'nﬁ)q ﬁ% S I;e%tlcﬁ ﬁ%&%v%q's&n&o &P ? ] Bﬁt& 1 f’% g |Tn5 %chlt tghester

on ar ositron O
derivativser }&ﬂyrﬁoﬁihdhéliéﬁﬁﬁht comb'liﬁﬂlcﬁﬂmbil gliddfticid BRf along with at
invention is also provided for treating respiratory.
legiit Swe dhagmacentically agcsntablmenrtiph ngbich qegthed wgmprises mixing the
and COPD. 15 The present
g%@%ﬁ ﬁgg ﬂk%&f@%pgﬁ%hﬂbr a nmethod for the treatnent
in a mammal , such as a human, of respiratory
di sorders such as ast hma, dlsorders resulting i
Thy igketivashomrPriden compesiton ehine Tavsation e use ap)amnsimment
di sease (COPD) which nethod conprises adm nistration
of a therapeutically effective anount of a
Thphesmpasétivn chtheciorpaint isailsaprwidbidnfpr teafii@ s@plratory disorders
invention. 20 Beta2 adrenoreceptors are known to
andrglpfedecondisiopn dncuding Paenchpeens iqtignpatehend 6PFPlact i ng
on the (3-2 adrenergic-receptors in the airway snooth
nmuscl es and the bronchial snooth rnuscles, resulting
Thenpreednt @fvehti@malsd reydgstforrs nofthdal foa thd essmestsin aMair@mal, such
icularly, they haye heen shown to increase the ) .
aS¢c énﬁi‘ Bn @& EﬁSPE@PIé)ésal ?Rﬁa@ﬁaﬁ $82851f 1Waa|¢%§erﬁu§eélﬂémg m
n 0 R r t
b S o e R PRILAieR? Qs CRE ORI which
méthedt oenpritehabdmensiiaties tolfiea dileadpenticadlly teffiectiver cmediinal of a
snoot h ggscles and relieves the patient of

Pharraagenfier SRRDESIHEN geqosding topragent mvention.

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 potassium channels
in airway muscle cells, leading to membrane hyperpolarization and relaxation. They
are thus preferred in case of asthma treatment that requires the dilation of the
bronchial smooth muscles and relieves the patient of breathlessness associated with
asthma. More particularly the short acting beta2 adrenoreceptors are very useful since

they provide a quicker onset of action and hence faster relief.
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asthma. More particularly the short acting beta2

adrenoreceptors are very useful since they provide a
waeiockenrsdnset of action and hence faster reliRBET/GBR00E/004935

WO 2006/ 064283 PCT/ GB2005/ 004935 The present

invention relates to one such short acting beta2

adrenor eceptor, sal butanol. The sal butanol is

avai l able as a racemic m xture conprising R and S

form But only %@ER-enantlone (| evosal butanpl ) _is
Theotreereny wvmaape ehtler On& ¢ $Ueh Bhfrt aghBgeheta? hédrenoreceptor

sal?greﬂﬁl&t 'I(ﬁ ralb(1 .1?%@5%@%'9 C%Q%WTS n{ﬂ(trlﬂ‘é @OI?}BI‘IE]@%SR and S

enoceptor ac bron

fofraC @it Corﬁ?'tﬁéltla-eﬁéntioﬁlera@é\l‘dsblbhﬂilﬁicﬂ) g§ tal BSﬂeMt t% Ldrenoceptor
sal but anol , whi ch has an approxi mately 100 fol

stlgwémterwhmemh thg Sr¢riantipgpet ofdpepembytamept shewas little or no

o GRRRRER 4eBtr) TH% BB o b F G o obioell SRl s
attriblitable érﬁlr@llyrtMR)SMtﬁmoMﬁ&}ﬁhﬁﬁéﬂ SpROGNBHEFEIND fold greater

chol i nergi c activation of airway snooth nuscles. Thus
binding G ffimigy é@sbﬁ@zer@ﬁp@l-’@ ag glopwezasioto, (S)S)saﬁ)atmnlaﬁmlvmo (S)-

as t tent al nduc nstri.cti.on.
sl PoieleieR U5t rumrist Yoty nR AR huibBfisg by smoott
makEL i IsadSaughltat bes thedic | RUORRINDK AFPLy MBSt AERIBC Thus in

sal butanmol in the treatnent of asthma and ot her-
thei pbgepcali g%a@ésﬁalbll&lrmls o(PespBuarnelt sl thes potemiad to induce
otent

br %]I%)F?%Sﬁ%ﬁ%lo&lolnp i Légclc fl%% A dlrﬂls[.1 d?\;e? e%g tahc%},ofggn%ilc%nmates

e ‘sane aro
th&M¥EHE levioSMBS@BL b%ﬂacerﬁf&éﬂﬂlﬁﬁ&n@pﬂmm& éthzla&n@{tf dfCRe¥na and
at nearly one-fourth the dose of racenic sal butanol,

otlgralfiveaarfienasdsy reduci ng the beta- medi ated si de
effects. 20 Accordingly the present invention further
provides aerosol fornulations in accordance with the

Al V@rkhlbttantol ¢ha 6@ potent Bndliodibie vidhtddenthBieged as the single
medi canents. Medi canents nmay be sel ected from

engniieragy eorapied math thessasre %Iﬁémﬁel@l % EAPERHG MiKREFR: i [eyesplbutamol

0 0
prgﬂ%%g%gﬁfpg{a%le Lf %}I QF néﬁ }ﬁﬁlté!f ﬂ%%lnmte ﬁc{e@é% %tfl}géem1c salbutamol,

snﬁﬁﬁﬁ&bﬁﬁyymhbmgtheﬂuﬁaﬂ@hﬁmdaMcbﬁkasesented ina form
which is

s

Accordingly the present invention further provides aerosol 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 useful in
inhalation therapy. Preferably, the medicament may be presented in a form which is

substantially completely insoluble in the selected propellant.

Appropriate medicaments may thus be selected from, for example, analgesics, e.g.
codeine, dihydromorphine, ergotamine, fentanyl or morphine; anginal preparations,
e.g. diltiazem; antiallergics, e.g. cromoglycate, ketotifen or nedocromil; antiinfectives

e.g. cephalosporins, penicillins, streptomycin, sulphonamides, tetracyclines and
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propel l ant. Appropriate nedi canents nmay thus be
wgaedoeooe83 f rom for exanple, anal gesics, e.g. PCDABR08/004935

di hydr onor phi ne, ergotam ne, fentanyl or norphine;

angi nal preparations, e.g. diltiazem antiallergics,

e.g. cronnglycate ketotifen or nedocrom| ;

antiinfectives . g. cephal osporins, penicillins,

A AT NN e et A amgiones, o fiisotide,

st nﬁ‘ﬁ{ E! let%ﬁ
bug%bmehf%@o r Fegla I uar? I SO ed eant1 ii} %leg Soni % enoscap ine;
brmnchb&ldkame og.gt raphadnmol aﬂlrenaémet oﬁandtrerola norhotesily esgprenaline,

noscapi ne; . bronchodi |l ators, ephedri ne

ek BieERTION @hCRRIFEIeo PICY G AR Bne; Q%W@ﬁ&ﬂﬁﬂr@teml rimiterol,
teljgﬁ{agﬁf% 1%8{’[%}%6 Qﬁ‘l%ﬂﬁ(t:efo@ R i Fena?ﬂ@ g_?_gut i b 3MiBRoro-[alphal-

’erol reproterol rimtero i nhe,

[1I BS[QQElp@zrﬂdan,l)ethﬂxppmk}a]ﬂ obminajirptlehehrmenethanol; diuretics, e.g.
-)-am no- 5d|chloroq[%)i) pha] -

anp{opée{ Qnt(oiLOBWr@msrﬁ,g)l@f y}rﬁemqm%ﬁr (9} troRiymR; hprmones, e.g.
coﬂ%ﬁﬁgnﬁ?ﬁ%b&%%ne i ;ﬁr@&ﬁlgoclonee GanthRkHi d. %r hi&ho hylline, choline

nti1 cholinergics e. ratropl um atropi ne o?
th@»phynmpueu fysiino thaophygllingte gor theophylEneieand ylerageotiti psromms and
pr edni sol.one; xant h| am nophyl |i chol i ’
PepHBp R TR oF giyéen &MqurntStaeB%‘%o? ﬁgg‘ﬁﬂ;ﬂl e that,
wihd #ﬂ%gﬁ&%% ecmeale&ﬁér@ g%elgseaqetthg%m Br s g@g%%m

or g be cléar to a person ski

metth]leoramhnet badts, or a\aﬁaelﬂeaddﬁmncsp}ts)atreas esthes (ﬁ@d icwmmﬂt}é eslm;s) or as
Sog, used iin the formof. s

cHdEEal I 48 et i faehity Sindfe Sepii op i froaRment
angf%)r % nﬁlﬂgfiﬁge 1fik k¥ub B3 §f Bk nRIdiASnend &l ﬂﬁé;p? SpelBnd-

ydrates) to optimse the activity and/or stability of
the nedicanent and/or to minimse the solubility of
Cdrhe@ercediycavaiablei pharivacqpoojat|doapositibh ¢losateuteinal loyntaining the

avai |l abl e phar po | co i tion of sal butanol
rageHHe A0 AYIPHESS 51088 200 meg %@Bﬁﬁﬂl buta seipPesigbrreRtdjns to
thé){)re§@r{t BiNeRERh cBihirR HASR BSIF ttﬁé)&bséc&oéx@h r]ébst thd i I@l’f‘ererlpeu’ucally

esent I nvention contalns al nost half the dose
mm&lffelcases byathel uiss of higr Rpfeuni (Ifadalllyltanmlr deafshlbutaimoed Dye to the

ret%}fgd u%)%ggf‘e t&lPrgd%gg]ggs(T Sgrfgb)g{gl fcg)ongplg:l ](:e Vosavlvhféjh are assoc1ated

Wit Wi Al GRIBAIERLI-O B herMfyr& nh@rL%ea%%élﬁttﬁéiia}?egtwally
W t m gher doses of bronchodilators. Therefore t

effesevaisomactestiteinapentsed phtignt compliance.

.-..a

Hence the present invention provides a pharmaceutical composition comprising a
therapeutically effective isomer of salbutamol or a salt, solvate, ester, derivative or

polymorph thereof that avoids side effects associated with higher racemic dosages.

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

levosalbutamol include levosalbutamol sulphate, levosalbutamol tartrate,
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effective isomer results in increased patient

conpl i ance. Hence the present invention provides a
w@b@srerelti cal conposition conprising a PCT/GB2005/004935

therapeutically effective isonmer of sal butanol or a

salt, solvate, ester, derivative or polynorph thereof

that avoids side effects associated with higher

racem c dosages. 25 The term | evosal but anol is used

in the entire sge0|f|c tion an clalns ina bro
lewesalhutaneoli hyrlipgalonid ey spltv8Ea eﬁa%aéwﬁamsbru@é mpreferably
ceutically available salts,
kﬁﬁﬁm%%%gvggﬁ%g@polynnrphs t hereof. The
phar maceutically available salts of | evosal but ano
i ncl ude | evosal but anol sul phat e, %éosalbutanol )
Theagotivg campogndaanshe Vo ATsde TPy eporsf ouydzsmade according to
I [
SRR P AR R 0 B0 SR 8 Bl o8B o
sul phate. The actlve conpounds and the varlous

derivatjives thereof may be made _according to 5 )
Thsr gewdtioas SRIBEMS ithe tIHestapetiveasthgraprubeally saeakieg,t fgomer of

sa, 'taln!lcﬂd A8{eS ?{ﬁnpa- anXI%msﬁl%'Ehnﬁgﬁ oﬁfé’e t}etlﬁltgoﬂs z%ﬁéfiﬁée“?l’tically

er apeut’i ca I somer b
effbotipo $sdinhean meanmgsﬂnlas tt]ﬁBltlB(ﬁhd:ry whlt et dfe presenteBSany significant
t her apeutl cally . effective isoner, neani n that this )
ameiBre PURLLY. $Hsh lﬁ%m‘ﬁﬁ é&li%rhe H’rﬁs%9f B9 gpAreithamni 0%ow/w of active,

Sy o0y, 8ot SO L, PGB B i

lemsalbﬁmnol,'l' dre subs‘tzmtlaﬁx direp lo€ thecHbivpaser bf t}nsc@ﬁpldhmdn i ng
| evosal butanol, are substantially free of the S-isoner
of this conpound. Wil st any suitable form of

WHANPASY L&ABbiERYoRE 4SE pgﬁﬁ&i %&ﬁrl%] L@E@f ﬁﬁfn%qlar@S preferred

conpositions are aeroso DPI  or al at
conglowitions/ ses persolonDIPdr ol mhéletien sxdumlm/mspgnswn formulations

| evasal but as t free base ar. the ulphate
cogiIIyE st (S SitenonbaRF Ohf FARREE GR) b Sobiaation
withiChh astAnBEahATRY NASRAE §Rhe%Gs (8 BeclbfiBthasone ester (e.g. the

di proprionate) or  a fluticasone ester (e.g. the
diproppibiata) ex) acﬂutmscmntaswrl(agg e pnmptomte) owramnmgiayle@e such as
crémaglyc&%g (e)(ﬁ%o e soalum salt). érb : ‘t?l%gtllc())ngso al%%’lagl% aarlrfc)il ﬂl?trl]cgjasone
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
levosalbutamol sulphate named herewith as Form I, Form II and Form III. These are

novel compounds and constitute a further aspect of the invention.
Accordingly, in one aspect, the invention provides crystalline levosalbutamol sulphate
(Form 1) is characterised by a powder XRD pattern with peaks at 10.8, 11.9, 13.0,

18.3,28.5 + 0.2 degrees 2 theta.

10
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20 propionate or becl onet hasone di propi onate or

budesoni de are preferred. It will be wunderstood that
wo erosiosd283 abl e conposi tions such as aerosol PCT/GB2005/004935
fornul ations, the actives wll be provided in

suitably inhalable form In the conpositions of the
i nvention, we prefer to use polynorphic forns of 25
| evosal but anol sul phate nanmed herewith as Form |, Form
Il and FormlIl. These are novel conpounds and
constitute a further aspect of the invention.
p
In’??x%g{e F}?J éer\g/ (}g ?F%‘ﬁi&gf Eﬁtystailp%hlgyééﬁmd :gr?cr)rl] 1?%&@@ TForm II) is
chafaafemécbby agdwayr ARAY patitern XRE peazldseut . Ml9tdj 1peaks.7at19.1, 27.2,
10.8, 11. ﬁ.o, 30 18.3, 28.5 0.2 degrees 2 theta.
3076+\3 @mms@é 983 PCT/ GB2005/ 004935 | n anot her
aspect, there is provided crystalline | evosal but anol
sul phate (Formll) is <characterised by a powder XRD
Inpabtler laspﬁict hhepe a?skproemid@~ ctystalliie 1akos2lbutimol ,sulpBatk, (Form IIT) is
27. 2, egrees 2 theta, 5 |In another aspec
Ch@’f?é?eéls? w@wé%rdXB%yg%fm it pealie at)- Buéa dntP> L& griae élegrees
&hn1lll) is characterised by a powder XRD pattern
th peaks at 5.5, 6.9, 7.3, 18.7 0.2 degrees 2
theta. 10 The invention al so pr ovi des vari ous
processes for king. Form 1|, A_pr.oc for
T}k?rléﬁ%ﬂiﬁoﬁg“* ©rBf 9‘?3?% YAOUS SURFSETeH J‘Prdﬁ'glfm% b PBh ét]é Pgiﬁh
conprises a) preparing |evosal butanol in an organlc
sol vent b) adjusting the pH by addition of sulphuric
Aaprmbsatfof pogpating cridgliog lewiaMtamgaltslm@}meoﬁunn I, Fonprises a)

at fromO to 10C 15 A ce fo r epar
Ry ol PRI B SOV e Being e e altion of
sugs)ahun@'aéﬁoit YioRp1 %YO%%)%&BU&;?M&%%M& @‘H%hl 1§ 4t ﬁaﬁf @td n)oc

conmbining the solution™ fromstep'a) wt
wat er n1SC|bIe or gani ¢ sol vent so as to cause
pprrgcc::elsg i101€Jl tpire%gri% crys?cfz%l%et: "8 OSE u amol ?pha?e Form I, 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.

A process for preparing crystalline levosalbutamol sulphate Form II, comprises a)
dissolving any form of levosalbutamol sulphate in water b) distilling to residue c)
stripping the residue with an organic solvent d) slurrying the solid in an organic

solvent e) isolating crystalline Form II.

A further process for preparing Form II comprises jet milling any other form of

levosalbutamol sulphate , for example jet milling crystalline Form I.

11
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20 A process for preparing crystalline | evosal butanol
sul phate Form I, conprises a) dissolving any form of
wo eawemed2But anol sul phate in water b) distillinBCT/GB2005/004935
residue c) stripping the residue with an organic
solvent d) slurrying the solid in an organic solvent
e) isolating crystalline Formll. 25 A further process
for preparing Form Il conprises jet mlling any other

formof |evosal butanmpl sul phate , for exanple {et .
A regssh dorc peperang prystafienieyosaibutgipob sdghaie Aomm 11, comprises a)

A . . -
PP GERORRLARARE D A PURES R PSR Qe ) dddion or
sufjheBia ittt Le YO sat Qud)asahtingditha predtu@a (¥ dnsH)\wens td30° C .

adjusting the pH by addition of sulphuric acid at 25
to 30 Cc) isolating the product (FormlIll) at 25 to

3 C. 5 t her proc f reparing Form 1|
Ay piasbstylOn e bEnESin, £f sRuiBRe: 1, g8iimepy form of
levoshPgintolisOlphafeah wWiter®) EBhibinifg thiesoh@idit frOR stdpOINwikIeR water-
a) Wwth a water- mscible organic solvent so as to
miseibieongpaic ispivenit 003 te capssdregipyiafioRar) risalating Femellt therefrom at
25%% b@ 0O C. 10 The invention also provides a
p g Ceutical conmposition conprising a conpound of
the invention and a pharmaceutically acceptable
- carrier. The novel conpounds, and conpositions
Thehigresfon adgaepravisies pipbeinepsguiicsl composigon pempdsing atocompound of

L cul | h f [ di d
g A epoth Pl h bR B b5 L 0L Ve Sray

powder diffraction pattern of |evosal butanol sul phate
. Form 1. Figure 2 shows an IR spectrum of )
Theenowell pornpoHSIdss gn Hepreposiions | therepd megalse Woxidedsior hese as

meé%&%aglﬁ%ﬁgm%fﬁﬁnﬂaﬁy fi¢ ttlileo N Rghd &' Br qgsﬂnecﬁ[o% ahgglld%{jg) Iand related

conditions.

Figure 1 shows the X-ray powder diffraction pattern of levosalbutamol sulphate Form
L.
Figure 2 shows an IR spectrum of levosalbutamol sulphate Form I.

Figure 3 shows the X-ray powder diffraction pattern of levosalbutamol sulphate Form

I

Figure 4 shows an IR spectrum of levosalbutamol sulphate Form II.

Figure 5 shows the X-ray powder diffraction pattern of levosalbutamol sulphate Form

III.

Figure 6 shows an IR spectrum of levosalbutamol sulphate Form III.

12
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Il. Figure 4 shows an IR spectrum of | evosal but anol

sul phate FormIl. 25 Figure 5 shows the X-ray powder
waledobroerss on pattern of | evosal butanol sul phat BCTFGBR005/004935

[1l1. Figure 6 shows an IR spectrum of |evosal butano

sul phate Form1I1. 30 12 WO 2006/ 064283

PCT/ GB2005/ 004935 Table 1 gives the nunerical XRD

data for Figure 1 (Forml) Table 2 gives the

nunmerical XRD data_for ure 3 (Farmll). 5 Table 3
Taple, b givien thefurasricah KR%’% rd1gge 1HEgpd)-5 (Form111).
Levosal but anol sul phate crystalline Forml is

characterized by an X-ray powder diffraction pattern

Tdbd2 giyes itginmatal XRES dae fordiguredpiFesndt). 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

Te;{_oli‘ﬁ% @Jeeifheo ScafikRi 814 RGNS (FBHASA) DUt ano!

te cr i fie Form im”FIG 1. The
maj or peaks and their intensities of X-ray powder

di ffracto?ram are shown in Table 1. The intensities
Leypsalpamef [sephpisngrysialing E%Trb%plﬁéé@éa&teaszeéebsc entX-ray powder

dlfﬁ:ﬁ%holi‘x [E)taﬁ&?ieharvﬁéeﬁgﬁﬁ'%ht rgrﬁecgor Bfegge%r dedly Jleg% Vilues at about

iFcan I'ons for expresse

10tm1; al.9al ues00ndBizde, 28124166 O.Zkﬁ.gﬁébg,, as]3771.114be AbardBsn Table 1.
21.72, 22.5, 23.14, 24.341, 26.12, 31.28, 31.93 0.2 -
degrees. The X-ray powder diffractograns for all the

0 r F 0
TR B0 RO S ah SR MR, MORECIA A GE 1
shwnaf) P&Grla dihatrnag or péks aid ﬂibﬁi&nﬂéhsﬁﬂeﬁ‘tbﬁ Xatdyytoandel diffractogram
sul phat e stalline Form ﬁﬂ so characterised by
ar%ﬁhqv[fp & gglpﬁ/au]rnThe intensities o the reflections are also expressed as percent

of most intense reflection.

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 difﬁaétograms for all the polymorphic Forms disclosed
herein were collected on Rigaku d-max 2200 model X-ray diffractometer using Cu K

o radiation ( 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

cm’™.

Figure 2 shows the 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™.

13
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wi th peaks at 3568, 3307, 2980, 2799, 2561, 2458,

1615, 1508, 1440, 1380, 1342, 1258, 1200, 1112, 1082,
wa e/ o686, 915, 836, 793, 775, 752, 648, 617,PGBEB2005/004935

497, 453 25 cmi. Figure 2 shows the IR spectrum for

Form1l. The IR spectra for all the polynorphic Forns

di scl osed herein were collected using the Spectrum1

make of Perkin Elmer Sanple and anal ysed as KBr

pellets in the region of 4000-400 cm . 30 13 WO
b s ToCoBe ) SoOUBIEERb IR IDAE tws%ﬁ@ﬁalfﬁfmo f gireferably
) ;.S r Ll i r b
RSB S AT o PR e A o VA SR oo L Pl on
capvoaf eatalybty ia padrgadiolimernt € anhigre cagahiysdolvent. aPtedergely an
vol ynme of a suitable organic solvent. Preferably an .
algaholif olvent it e are iy ,ra@%rf‘éfﬂﬂr%\%hcam yukatfyithe process is
. . f
peRoRAOF na Al ch DA PEERELT AR GREAPURS proferably
thersfipered endtileypH bithe filtrhteas edjustad, frbfergiitly af 545h%and preferably at
filtrate is adjusted, preferably to 5-5.5 and )
0—b¢ efevidh IS‘S}I%HﬂC agidaiebli eanceniratid ?@pgvewa acigyfq prgavide crystals,
. : h . s,
W GRPATGEE Apd YrRE1G oBroRE Ao GuBBY UBPEE AT The producs
(Fetth Phahebéobtained bylislaimpdtdt10°(Eorm |) may be obt ai ned

by isolating at 0-10 C. 10 Levosal butanol sul phate
crystalline Formll is characterized by an X-ray

Le&gﬁ:i@gt?mgi E&lgﬁz&yc %@ﬁhé %ré)?linhﬁviis ha Acgé}igetic@E%% tX—ray powder

I ONS expres as heta val ues a

diffraéfldn patt&dtavikly. si§ficad .réﬁgc,tioﬂlfQ e Bssed hs Wtheta3GaldéilatAbout
rees r rom

0.2 de as Wl be clea Table 2. 15 The
%1 86 Podde B0l T 67hd0ogParT AP 4 SThrL2 dsiecburspiak be clear
£ fely is shown in FIG 3. The major peaks and their
Intensities of X-ray powder diffractogramare shown in
Table 2. The intensities of the peaks are expressed as
ercent of t intens
Th% X-ray powderrg%fﬁac!cogram o? 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.

Other preferred 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.

Levosalbutamol 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™. ‘

Figure 4 shows the IR spectrum for Form II.

14
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reflection. 20 O her preferred significant reflections

for Form Il expressed as 2 theta values include peaks
w@rooalezs3 8. 701, 9. 636, 15.180, 18.657, 17.44, BOT/GBIN05/004935
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 Levosal butanol sul phate crystalline Form

Il is also characterised by an IR spectrum wi th peaks

at 3393, 3026, 2982, 2822, 2463, 1630, 1614, 1513,

1484, 1448, 1380, 1321, 1279, 1258, 1235, 1204, 1155,

5 99 PR R M B 58 s 1

caahgrives ol ing3pe ot T fevosdbutambl sulphdte WOwAR GHAMRBBg it to
PCT/ GB2005/ 004935 = A process _for the preparation of
repidyes dihs aesdrs is Jintherattdprgd, with japj ¢igarfe spdvent, which is preferably

Ny ' j r | but anol. . .
wERBIAEE L EBloAg Ry FA8 Ind BIRERPL HiRica ipyg sotvent
prefesalidyiehd sanfidisdlnart, sid isppedlgwhé Bolad) @ERRINIE by AR, the solid

which is preferably 5 water nmiscible and is preferably
angeiymgandamacrwa te givedeYaseimamal isulpbpied arm . sol vent ,

preferably the same solvent, and isolating the solid,

preferably by filtering the solid and drying under

Larasalbntaino] gulygate exrpsialline tRorml 115 U phabhetefigddvbl lan X-ray powder
Levosal but anol _ sul phate crystalline FormIll is
diffmgtign ratiracinvig danilcpntyreleciings expresends asr 4 dhatomalues at about

R TR SRRy EGRps SRl 608 ERRTRRRE.0° °

0.2 degrees, as will be clear from Table 3. The X-ray

powder diffragctogram of | evosal butanol sul phate Form )
The K-yay RV diifraciagement lepesathytarpolpapkate Kigrmnld] is shown in

icht I3 (0 X i £.f rac r re
T ot PR S il PR Rlenl (T A0 BORAEF diffitogram are
shalwvsioinEkqbiee3 SEitk msermitiperofeln pedkstane alsoespresstideassepercent of the
reflectiog. Oher preferred significant reflections
mf’%rthBSterFFH?quoéxpr essed as 2 theta val ues include
peaks at about 5.496, 6.901, 7.340, 8.18, 8.399,
10.978, 11.758, 14.298, 16.321,
Other preferred significant reflections for Form III 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,
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
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™.

Figure 6 shows the IR spectrum for Form ITI.
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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,
WQ7006064288. 79, 29.319, 30.80, 32.341, 33.218, BGI/G81005/004935
34.181 0.2 degrees. Levosal butanol sul phate

crystalline FormllIl is also characterised by an IR
spectrum 25 with peaks at 3533, 3412, 3086, 2979,

2823, 2799, 1613, 1547, 1505, 1437, 1397, 1380, 1365,
1353, 1303, 1256, 1243, 98, 1110, 1133, 1086, 1075,
Inlq)ggc’)cef@fgg tlgagg’repa@ggp @fiévogaj,%l’ltamgk’sulz@gt’e quggllmolform 111,

AP R Bl MeRasit AU, GRS o
paReditEB30 Qartd4&ddystlin @ spitabde 9sgdnde sblventp hegfarablyi sm aloholic
| evosal but anol  sul phate crystalline FormllIl,
sopreat P Praeahlyz 91}%% &losﬁf)ﬁnoﬁrefeéa Y dibisg i ders vndstjydrogen
| . ' .
prEhA bR BhCEBR dood, Poios ARG ERhBlpkShe it by

add@lonedit sulpmire: BEie 8 aattisht abipbradlre O to BoeHral ¥olating the
this is done under hydrogen 5 pressure, preferably at

praduptitat 30ybednt tEoperaturd (Zake BE° 90| Rictadtally, thdpaistepmgret dane by
H by, addition of  sul phuric aci t anbient
ifiipdie s 8 Yeis: B amofCurhaeng RN co bbb PHiof the
| I it . r , S€ho .
R B ek RRE MR, KPP 5 a6 o ERpLARL 35 8o ©) with
sufforic axidirptederabliyin denamntined fatrmptoogive Thetad] wifict i€ filtered and
filtrate is preferahly %dj usted to 5-5.5 at anbi ent

driednigestiard lgvespibuigne sudphalg Farm dlis yithe mredugt j(Form I1I) may be
. . Jated form to give crystals,
ob%;ﬁ%ﬁ&ggéﬁéﬁhgtagggg)ﬁ “dried to afford | evosal but anol
sul phate Form1l1l. The product (Formlll) may be

obtai ned by isolating at 25 to 30 C. Another process '
Anahert precess e ibg pemastion cfdexesgliuiampe! suphstmeestalline Form 1T

l'}ine | I Let mlli .
coHRYRAEL i SHERNL [t (OB B il cralin
levaxuIbaaintnl Fanml I o e jlt mElledad gsad giviel Feth 80 as to give

Formll. It will be understood that crystalline
| evosal but anol sul phate and the pol ynorphic Forns

It é@ﬁ;@ﬁ{‘?@ﬁ%ﬁbg i@ pc%?gé;’%iﬁlsiﬁe ng’lﬁu{aﬁ{omlu%g% Md e polymorphic
Forms thereof disclosed herein may be formulated with conventional excipients,
auxiliaries and carriers into a wide variety of pharmaceutical compositions, including
but not limited to tablets, capsules, pellets, caplets, MDI, DPI, and Respule
formulations, and oral liquids such as syrups. Where appropriate plain or sustained
release formulations may be provided. Those skilled in the art of pharmaceutical
formulation will be aware of the conventional ingredients which may be employed to

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

art. Any suitable combination of active materials is envisaged, provided the
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20 auxiliaries and carriers into a wde variety of
phar maceuti cal conpositions, including but not limted

wo ooobabi2es s, capsul es, pellets, caplets, M, BPI/GBawd/004935
Respul e fornulations, and oral |iquids such as
syrups. \Were appropriate plain or sustained release
formul ati ons may be provided. Those skilled in the art
of pharnmaceutical formulation will be aware of the

conventi onal redi ents_which nay be enpl] oyed to 25
compinaiicat i ftq@epta%évféorao%rﬁbéwqcswyax SehregBlataiy aitt?@ﬁgmt The

coF{gX)u{f %8 m\%n‘aSﬁ C?S(a xlaiﬂp'iéqbé: 95}}{ ﬁ]ltefi ﬁ{ecogtécosterm s such

rlng proce artlcu

as Ofﬂuhb&oﬁé e%@ﬂlbrrleﬂm%ﬁel @ hndzesbmdep rﬂmltmb@lmmgm agantorsuch as
nor e other pharmaceutical ly actlve conmpounds, as w ||
iptgiropivaar et B s gn@nm@dmpﬁo lytie agguts ayueh a&nk}mé@wlama@thme

e e T

willSbeaeleep ttadb hadifioaiaatiphar aatbestmaabe prsvidepin @tyosuitable form,
standpoi nt. The  conpounds of the invention na far
ingluding|the phaeaspTtiady icespiale dprivaiiver dhargols inghnding salts, esters,

pogpgg&@ﬁ 2380%he Q@Qaﬁgsgs SR 8 wRHIE HRY 08 ates.

iner I'pratropi um
tlotroplun1or at r opi ne; nucolytlc agents such as

anbroxol ; xanthine 5 derivati ve? such as theophylline;
Tlmqmvwn@@raﬁhwe@rovm| PbARBACCHHER] HCBIRATHIN sarBpEs mggrystalline

levosa buga?n C1I hatd hﬁarﬁgtglfntlﬂl %‘?{rﬁ ?C(;'r' Fﬁmg M At Eéﬁ%‘? Iﬁaﬁlepe%f in

provi ny ’s € I nc ing t
coﬁhﬁlﬁmewith oat loy naee htmbiceutitatlyy \sative esmpoards aid, optionally, a
including salts, esters, polynorphs, and the
phepnpcsatirdllyaccertable GAMTas wel | as the racemates. 10
The i nvention thus provides a pharnaceutica
conmposition conprising crystalline |evosal butanol
Tigulcphpbsitiopardfi thel ardsyntForventiomraréopmefardblpradeoinmidred by the
thereof, in conblnaélon th one or

inaHQRERYE FR 4515 PARYILS 0 CHREHHROWH OOIHBB%H@‘BH%IF pyd thps avoid
urfRALIPRE CYfstehiit | ¥ffﬁ‘f§eﬁh§bbl%séiﬁr EbBpositiohs TRy further comprise

conposi trons of e present invention are preferably
pladnawuabﬁt}eabcbptableeaxcmmm Bt mrdnr toopmmdsm sutable formwlatden and

e RS BTSN TEr Y dePee RS IBEBR composi ¢ i ons

may further conprise
An aerosol formulation according to the present invention may optionally comprise in
addition to lévosalbutamol in combination with anti-inflammatory steroid or inhaled
glucocorticoid and at least one propellant, other pharmaceutically acceptable agents

like cosolvents, antioxidants or surfactants.

For aerosol formulations, a propellant is included in the composition. Suitable
propellants include propellant 11 (dichlorodifluoromethane), propellant 12
(monofluorotrichloromethane), 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 hydrocarbons.
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pharmaceutically acceptable excipients in order to
provide a suitable fornulation and nay be nade
wae@sloa2B® in the formof a netered dose i nhal P€T/GBR00AN004935
aerosol fornulation according to the present invention
may optionally conprise in addition to |evosal butanol
in conbination with anti-inflammatory steroid or
i nhal ed gl ucocorticoid and at | east one propell ant,
ot her pharmaceutically acceptable agents |Iike
cosol vents, antioxidants or surfactants. 25 For
e Laot i e
TASLARS [ RRHLE 95ge 30EARR haTtod SrLBRLIYEdftlicor e
mécﬁce(mbmliﬂ theadieticd Qropediahtmedn, agpmm&itd: amitaih@r, e.g. with the aid of
(ronof l_uorotri chl oronet hane).,, Propell ant 114,
sopicgtign. The orecess Bolesigd gﬁ@trl(eﬁ[@ﬂiggr%)r ngwyous conditions to obviate

opansLiiRFA227) , or m xtures
angalydhseffocts GHRBRAR l“ggﬁsﬁgflo BR-UBSt | t ut ed
hydr ocarbons. 17 WO 2006/064283 PCT/ GB2005/ 004935 The

aerosol fornul ations _of the inventio y be prepared
Theylogmulgtipasaccgrding fo thedpyentionform Teakly Hugcalatedsuspensions on

stal?ldg&e%dt %&ﬂﬁné’ly tﬁ@ﬂ ﬁérf'%{d:ﬁs GQ0L B efoun@ be ‘é’bsﬁi‘} %gﬁpersed
al I ca DTOCGSS I's desirab y car
byo uiildu ageatican by Cprmade Cgmﬂpbrlsmtms swith edeelladte delbvean ycharacterlstlcs

adverse effects of noisture on _suspensiagn stability
susfplle ff%frlhsmllaﬁ)r@ﬁ%ﬂsséeabﬁ?rﬁge‘fea afigE Pfﬁ%%?fh g Miniising and

prifRAUty aldid g Uch@'ﬁ?éj of {RRMHA S cHflentS E%g gl'rl]ﬂf tL - cosolB/ents etc

surpr|S|n t hese suspensi ons have ound
in éfas hérysal daimsyletiamhcctryling todthaglwemtlon ns tlso pdeaitaigeous since the

uspenS| ons, Wi th excel | ent acterijstic
foRBF RAHIRINOPS BUBARARY LS el st BRbIoSHImG PREless toxic

thﬁt&ll%ﬁﬁglﬁﬁgﬁﬁ%ong/l nimsing and preferably avoiding
e use of fornulation excipients e.g. surfactants,

cosol vents etc in the aerosol formulations accordi ng

to the i enti.on i s oadv nt ageous si nce i he ..
Ing S ARGIFEES GRECHEJE c° ClRop BT AP iens agoh dgmposition may
co g@r“se ANferh cam}r Ietfféeﬁv@rigbﬂla%f ts@bufamdlN@Msalt, solvate, ester,
nventi ona fornmul ati ons.

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

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

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

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,

mineral oils like liquid paraffin, oleic acid and also phospholipids such as lecithin, or
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15 In a preferred enbodi nrent of the present invention

an aerosol conposition may conprise a therapeutically
we@bdoens428x i soner of sal butanol a salt, sol vatBCT/682@65/004935

derivative or polynorph thereof with an

anti-inflamatory steroid or inhaled glucocorticoid

and either propellant 11 or propellant 114 or a

combi nati on t hereof and 20 propellant 12. In another

preferred enbodi nent t he present invention the

soa@ra@s@twrmd eomisy ik S%rblt% Sl Jrethin gaws perampagatively good
r I a sier

s e?];;?;%gt [ vaéﬁgr‘{?)llrgn F@) Sﬁ&ﬁ%‘rﬁe rsgg)fh §% &%‘él nﬁ%ﬁ fn combination with
fhgiodeseontd Qﬁlﬂéiso&ﬂié €l Hehprefﬂlrﬁbehffaﬂb.ntl vaRr olléch peildl antcase of

25 114 or a conbi nation thereof and propellant 12 with
legosglhutaaal spiphatogsehiy sombieation with peglamsthesrneul ation it

was observed that in the absence of a surfactant the

drug failed to forma honogenous di spersion. Various
Tissdraetaantsn koowed ima mb@cemnhtiomef ©.001- )% ibyeweishtsof the total

such as corn oil olive oi| caottaonseed oil and
acgiye Mageial- Rrefegplly i a 3@% 41508t More; eferatyijiya concentration

o Qe Sh G 0 DG R B BP gBiEH Hvention i

preferdhily ao% &t pyaweighesf eies tdtalkactber inbteainl)ol Egpieally, the active
Lecithin gave a conparatively suspensj on quality
mefeeial Wilcoastyia temctives %ad@@%ﬂﬁ@t%@&nﬂﬁh% BHBPIAAHE A
with fluticasone and budesoni de. The preferred
surfactant was oleic acid in case of |evosal butanol
Instit phrapesitiasdor mhalatibh pattictensivd islpatt&mllaﬂpemtmmﬁ’e Thb preferred
The surfactant can be used in concentrati
Pgige 24 GOOBHGEWEHEh i ﬁﬁl%ast dfosbeen foypq, th Fr&ieé?iaf'%ﬂle size has a
consREEHRP! n\ﬂuélﬂ:eao% ﬂfé%ﬁ g&tl%r{"cﬁoa&wygﬁﬁstﬁfc%flﬁ rtﬁt? b¥%ok&) Bhich is
concentration 3 The concentration o
ddivefeddbmimhalaticor di ng to the present invention is
preferably 10% (all by weight of the total active
material). Typically, the active 10 material wll
| t
I T S ot R4 Dwich SHOBOLA PIRE BPEElER 114 or o
cqmabmatmlnethsrebﬁ filkedpr cangsi¢ray bxympep end aharged hveitlp pefpetlamdl 2. It

was found that this gave a low FPD (fine particle dose). Hence further trials were

undertaken where both the drugs and/or surfactant were micro-milled with propellant
11 or propellant 114 or a combination thereof to form a slurry and then filled in
canisters, charging 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
pharmaceutical 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

form said composition.
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particle size is between 2 pmto 5m It has al so been
found that the particle size has a considerable
w0 pdoboens® on the proportion of active subst anP€r/GB2G0k©04935
aerosol which is 15 delivered for inhalation. In
another trial, drugs were mxed with propellant 11 or
propellant 114 or a conbination thereof, filled in
cani sters, crinped and charged with propellant 12. It
was found.that this gave a low FPD (fine particle
dose). Hence further trials were 20 undertaken where
r .mcro-mlled
I 2R S A n P OF e st AR W78 i TR plprsofpr the
martvéactok ¢foa fphemazestiaat ragraant compaosifioh lceghpriing a therapeutically
ani sters, gpar ing with propellant 12. This resulted
F

RtV (RO, wameh 96 4 Saltt §0lValse sl daigiive sorvpelymorph

L E 20510k b d -G | ' s_hot done,
o S e TR REY <oy 8 nMibe BP0 e s,
optiohdliyy evith beetrfaetanf; PRith 26ither prdyedlad: aspest prdpBBant 114 or a

i nventi o rovides .a process for the manufacture of a
cophiHGR SBTFREY ORIt ) GRIBRA I FHster With a suitable valve and

C . . reicra Ii a | (]
( );&;%Eéﬁg z)‘&d)}%@llah’[y 12 tlfr&&éﬂ M8 VS PUTEpr B%?yr?r%ttreé K%t (H]g : (gglinore of

vate, ester, derivative or
theaantives arglmitled or ticroindllddnwih theomebtliamt., Whi ch process
conprises mxing the said ingredients to 30 formsaid
conmposition. 19 WO 2006/ 064283 PCT/ GB2005/004935 1In a
' Lavent i re i.
L e S S B 0lecPRT M SRR Een BB 88 B8holifion may
cophuseractbatapedically reffeotive dsomesi ¢fi sribwampl osiangl@ solvate, ester,
d th%rapeutic?llg effe%gjve.isoner of sal butanol or a
CUHVE 5| pabanorpl; dhereqfe it Ry &lwocgBcgidorae Sither 1,1,1,2-
tetfafRbRREh-AR (BF A1 3:9C6F t] Qi L elysiel
(a) adding g%t h %}%2 dr ulgi”j%%‘?’.% éﬁ@g‘\%&??}& HFAZZT) or 2
combRtien drereofwni t h ei t her propel lant 11 or propel | ant
114 or a conbination thereof to a canister (b)
crinping the canister wiwth a suitable valve and (c)
In GNRireteR hsPEAPSH HRNbredentt MVOMUN e M@l )6viadEd &f ?{0%%Syfor the
in step &a&sone or nore of the actives are mtled or
mapifactie [of dte wheve adiesocopwiokigion. which process comprises (a) adding

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

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

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

In another preferred aspect of the present invention the aerosol composition may
comprise a therapeutically effective isomer of salbutamol or a salt, solvate, ester,
derivative or polymorph thereof with a glucocorticoid, either 1,1,1,2-tetrafluoroethane
(HFA134a) or 1,1,1,2,3,3,3-heptafluoroethane (HFA227) or a combination thereof

and a cosolvent. In such a case the cosolvent has a greater polarity than the propellant.
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10 In yet another preferred aspect of the present
i nvention, an aerosol conposition may conprise a

wo b@capess i cal |y effective i somer of sal but anoPCDGB2005/004935
salt, solvate, ester, derivative or polynorph thereof
with a glucocorticoid and either 1,1,1, 2-
tetrafl uoroet hane (HFA134a) or
1,1, 1, 2,3, 3, 3-hept af | uor oet hane (HFA227) or a 15

conmbi nation thereof. In.a furtherégsgect of
Typicadl ibe icavelientols RrAwshE IR a0 ARy Obrtece s/s waWelghte of the

col DUEBET Yhe Qlsolvifit %?éal gnda%%gsﬁﬁ Sv;ﬁﬁﬁres'c‘oh Q0L S example

ocess conprises (a apeu rcally

seEEﬁ‘eé d¥onv ehd gr@ﬁp lof gfycshl bamauiﬂnﬂy ainchydenecgloedl} pdl?étﬁyl%ﬁe glycol
canlster @;nlster wth a netered

angd glxperql ey al@ﬁb@lg ﬂlﬁ@ ethﬁt%OlcEﬁP@% thgjcopolzentrigpthanol.
1,1,1,2-tetrafl uoroet hane (HFAl134a) or
1,1,1, 2,3, 3, 3-hept af | uor oet hane (HFA227) or a

InCp @hﬂftﬂ‘&td aspether eld préopiiti Mvahtion thefe $4 @pox(laad atﬂ}@g@s for the
na al so be added a cqsol vent or bul king agent; a
geiiire g the ahovg cempetiem vhighPresss serprses (abadding both drugs

to %Oégﬁ?ﬁ'ier%ﬁp (Ilflg (ijhea C?O%S%l’lptfo r%?&llcp g&ﬁ%ﬂ‘ng é@ é%.lgltfleh gamster

ion nay I'se a
w1ﬁf ﬁaﬁétbned vabeTed) cﬂfar@ﬁg h)hkt amaikteowwvith siddet,1 B,®J2Vtatr@ﬂuoroethane

derivative or ph. thereof wth
RIS G bbod b S hemiiagroetiang (HFAGRY ey e Bl aigrethercof
(HFA134a) or 1,1,1, 2,3, 3, 3-hept afl uoroet hane (HFA227)
or a conbi nati on thereof and a cosolvent. |In such a
Incyaeartchberc pmﬁéwmten’fb@sﬁmelg; @at etrogd| esrhpositidiamdyh@omprise a
pr opel .| 30 20 WO 006/ 064E 3 PCJ/ GB2005/ 004935 .
thergpRugigs syef FIVEosemee At salhutamel are 53, aplvalgoG¥ier, glerivative or

pogggc}rpﬁ 0 ﬂ%re@fb 1‘&? ' 29 h%lu%coh%ld ¢ %ng 0%ithdiON: 1 Taecet%raﬂuoroethane

ofvent use any suit’abl e cosol vén
(H&ddpheor 4, E@,Be’ij3 -ﬂlepmﬂttdmee@aw HEA 29Ty oplascombination thereof,

rticularl ropyl ene gl ycol, polyethylene glyco
u&%ﬁ“@VWé@P V%}t'alcohols |l i ke ethanol. Typically the
cosolvent is ethanol. 5 In a preferred aspect of the
present invention there is provided a process for the
The surface-active agent (or surfactant) stabilizes the formulation and helps in the

lubrication of a valve system in the inhaler. Some of the most commonly used surface
active agents are those known in the art and be selected from among 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, cetylalcohol, sterylalcohol, cetylpyridinium
chloride, block polymers, natural oils, polyvinyl pyrrolidone, sorbitan fatty acid esters
such as sorbitan frioleate, polyethoxylated sorbitan fatty acid esters (for example
polyethoxylated sorbitan trioleate), sorbimacrogol oleate, synthetic amphotensides
(tritons), ethylene oxide ethers of octylphenolformaldehyde condensation products,
phosphatides such as lecithin, polyethoxylated fats, polyethoxylated oleotriglycerides
and polyethoxylated fatty alcohols.
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manuf acture of the above conposition which process

conprises (a) adding both drugs to the canister (b)
w@dagi28he cosol vent to (a) and soni cating (cPCT/GB2005/004935

crinping the canister wth a netered valve (d)

charging the canister with either

1,1,1,2-tetrafl uoroet hane 10 (HFAl34a) or

1,1,1, 2,3, 3, 3-hept af | uor oet hane (HFA227) or a

conmbi nation thereof. In yet another preferred )
Theweticenasitve aa@ntﬁé\r%gmfere%%éﬁdm & apaynicen®h P2-48%aby weight of

' L2 chive i somer of sal butanol or a
thégﬁ@%ﬁ%ﬂ‘/‘é\f%ﬁt%gg%%%%deri vative or pol ynor ph thereof
with a glucocorticoid, and either
1,1,1,2-tetrafl uoroet hane 15 (HFAl34a) or

1, .

Ing anotherpaspegt of bt RIPR6 IBEH IR thepr Ap 2mpvided sa process for the
l.nat | e f cosol vent . . The
BRI 30: YOS oos AL A Ao AR a0 e args
tofapeamidtat (bpadaing dosdblpsnti andt figfactaubtd (tdndrsodicatiny a{cY @rimping

systemin_the inhaler. Sonme of the nost commonly used
the \pepistes Wity & anqteed avpdrr ddhchangings thek samipter rwithh eeither 1,1,1,2-

e e PR 75 S R S ot B or
coﬁi}’ﬁﬁeﬁioaahﬁeofBrij et hyl ol eat e: gl yceryl trioleat e:

gl yceryl nonol aurate, glyceryl nonool eate, glyceryl
nonost erate, glyceryl nonoricinol eate, cetylal cohol,

) it : Lock '
e ST —
tharapditicalty &fédtive dsimbrastseibatadivl sughcacoriesib)j 4 Billking agent and a

triol eate, polyethoxylated sorhitan fatty acid esters

propdlene wigh 1 Prpisr ¥y L ateer HEAnI 4707 & forabiatien thereof. The

oD REE M0k 8 Sy BBAERS FeRIPAGDE HiEuting agent may
beo%te;dnphﬁ_ragd:drmemmll;cﬂmhyl;‘j £0-500tehp atreiigift cﬁ’rmd uotab amount of active
S | des sucn .as ecilt I n, et (0.4 at e ats,
m: Sli%lgmiﬁyp&i&‘égbléﬂlécﬁ Fange elror%®§/o %Xrﬂ‘ﬂelﬁ Jlethggeipl amegnt of
) / / .
ol A Pl R MO ORATEF TR O,

indning tmafos@cb@ideB Ydisacchaiidgss pafsactiveideotad segm ubdoholk such as
ctive terial. | not her asgect of t hgapr esent

n
argbifRsit BBROTheFUstess: S6ST. dBEPi0SHr BES: fighalppe lactose, maltose,

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

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 therapeutically effective isomer of salbutamol or a salt, solvate, ester,
derivative or polymorph thereof, a glucocorticoid, a surfactant and either 1,1,1,2-

tetrafluoroethane (HFA134a) or 1,1,1,2,3,3,3-heptafluoroethane (HFA227) or a
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5 manufacture of the above conposition which process

conprises (a) adding the drugs to a canister (b)
wa@adacogi28bsol vent and surfactant to (a) and soPCT/&BR6VG/004935

(c) crinping the canister with a netered valve (d)

charging the canister with either 1,1,1, 2-

tetrafl uoroet hane (HFA134a) or

1,1,1, 2,3, 3, 3-hept af | uor oet hane (HFA227) or a

conbination thereof., 10 In vy t anot her aspect of the

copbinginn therpeht | kensurkrstagt o be @oppdiiableowirfrglpnt ondor  semple
th e lfsﬁe%r fb%%gto!r gé’ik!gcg% Sl{o&fﬁl%' c\{gss'cﬁ‘%gﬂ of gteg‘r?é Q&{lfgﬁﬁ%ste@ such as

ucocorti col agent and a

asddibjdh paimivatef dsabbpyl Fﬁﬁtrlfs&«ﬂei ad HEé’o;ih%?olO estars. Preferably the
conbi nation thereof. The ulkln ent acts as
magResipy st steqaic el isopranyh anvriskae. |ﬂr¢g%urfam@t mrﬁfeﬁ@ly used

QSRR 2R, PSHERL gy BISE 4 R A

the nount
More preferably in a range of 10-300% by meight of the
total anpunt of active material. The bulKki agent

In rﬁayreé@'r%dep%@@bef flheopicpeRs iAVeRiothese it papvidRds a process for the
mdifAcHite e TP AB5RE BORL b RRRCRARE) S85ecs comprises, () adding

thgltipese,a tanistends, adﬂldgmfacmm 0 $8), (cI ULingseg the canister Wlth a
trehal ose, | actose, n@ se, 20 starches, dextran or
gd°¢

R T T G v R i e e rlelséﬁttetraﬂuoroethane
H'FQM@@ '11%;?% E%eg{)ﬁ‘dbﬂ)%ﬂlaﬁe g{lﬁ%g?m)oé? com \A%tﬂo&)hthereoﬂ

manuf Jct ure ove aer o0s
process conprises (a) adding the active ingredi ents

to a capjster addi.ng a bul ki ng nt to. (a)
TherGopmastiions of t@%P@éﬁ}té?gﬁml\RPtfﬂ%OH%?%%é(oCW%ﬁW/ énfe«efsldants such

as SNk g&lﬁg?ﬁﬁbﬁlzglﬁgﬁlﬁﬁﬁrhw%&eh propellant. In a preferred

aspect present invention the aerosol
conmposition may conprise at I east one therapeutically
THErogrbinatigr ot Ry Py RloAy b L AGicggt may e provided as a dry
quJdHIC ?{Fﬁﬂlé‘&ﬁi dr 1 tﬁ'éJ 'fcgrﬁ{:fo?réh ﬁﬂglaﬁbﬁ helutibnAudpefisidh. For dry
tetrafl uoroet hane 4a)
powdér inhd|a8io8, Blerrhpgsamlam (bﬁOEBtﬂl am«e(dﬂmﬁ)ﬁkﬂyj togttheﬁ 2V1’d’01 finely
64283 PCI/ GB20 /004935 I nati on there
i el ace i ey éen?/a%‘ﬁf CHIEE TS BrERaR i fesent ghd may be

ch83RAMPbB materials known as carriers in dry powder inhalation compositions, for
example saccharides, including monosaccharides, disaccharides, polysaccharides and
sugar alcohols such as arabinose, 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
blisters or alternatively, the dry powder may be contained as a reservoir in a multi-
dose dry powder inhalation device. The particle 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

recrystallisation from supercritical media.
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those |listed above or selected fromthe class of salts
of stearic acids or esters such as ascor byl
wQadogiooB®, i sopropyl myristate and tocopher ol PEFGBR®S/004935
Preferably the magnesiumsalt of stearic acid,
I sopropyl mnyristate. The surfactant is preferably used
5in an anmount of 0.01 %to 1 % by weight of the total
anmount of active material. In a preferred aspect of
the present invention there is provided a process for
the manufacture of the above aerosol conposition
Ac\ggfn tﬁ% @fe% %gﬂt%rfts ur egrgzisé %tg&i Fﬂgf df%(ﬂf}g%cgsgsfo{ ﬁlaﬁlufaﬁture of
a drﬁliiosﬁdef inialeh carn@ﬂsmgtle\roeaﬂbu’almcﬂ afhd)a glhedogitiddid, h)@hlch process
cani ster, wth either g% 1, 2-tetyafl uoroet hane
compags3 mixingy the  gctive, ingredignts conptionplly  with ha ratitplhle ageprist, and
COpRgsi tions of the
pn%ﬂ&%g%%ﬁﬁ#%ﬁ#@%k%%ﬁﬁﬁg@{h%ébﬁﬁy co%?aln anti oxi dants
such as citric acid, or benzal konium chl oride. 15 The

conbi nation of | evosal but a I g ﬁ gl ucocorticoid may
Fop anhglasipn ebitioas.dhel dyugs jate BF coapigH arflosiitably exciitignts such as

toﬁ191\%£]a<gf1 ﬁ%aé[ ﬁlbﬁﬂ rgguﬁlg?%tcg&?r{é@é’ %g u% é’gatlﬁl% Q%en‘#g th a suitable

vekmtd Ghalprefeired edniieity adjtdting dgenielsysoditiny chiletide. The pH regulators
pharmaceutically acceptable carri ffh which is
m@r‘é«f alegied ﬁ%gmnaaﬂeg iGaNY Beceptrbla BOBIAG BilHat erganicsacids

or KBRUO BRrGALS 'u?cgr%al‘u@ grfléf pd%“js%[ ctdah gslo% Rl ug}) consisting of

conposi tions, e sacc arl I nC

hytrchlaccdeat, |hgi'dmbmtnﬁcaamﬂ; anirni:ees:;d palphsisic cloat, lpﬂeq)hand acid and
MR C R RN L ST IART RS

acg@%e%,osl&t Jé§ anLChass, gﬁ"ﬁ fegh c@cfat&anﬁécg%atesAn ﬂl%fe)'s/,alk)ﬂéﬁyrates,

preterred ’carrier act ose ry powder
valenates padl ﬁmanaitesg eowemdo inddPMB; twases nre Sekbtiedt fom Gre group

altern |ve owder, contain d as )
coptsGie fodit By i, DeBeung iy T idte A Ao grpxids, sodium
caﬂ)%\ﬁht%ecalyﬂlﬁq B3k fde® PRdf2Ce@lrddhfe Badel e 's@l%t@&“fﬁﬂﬁ R Group

of the CTarrier where present in dry powder
conmstprgwﬁ methy) argime, tthylﬁedunmj hcfdrqqhmond,e@hyleniemmwe lethy}amine,

PRy fRgiinGy Fhengai by gEig; egogimie) 1 1he Prefindd base is
soliufd BRAR&KIARI (IBLPbly o5 BARY -iHAMAIRGh f&ﬂﬁﬂﬂhéﬂ 2814:0Md&d by the

30 reCrystallisation fromsupercritical nedia.
present invention has a pH in the range of 3 to 5.

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
bonds. Preferable those compounds should have the effect of complexing cations
most preferably metal cations, The preferred agent is ethylenediaminetetraacetic 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

skilled in the art.
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23 WD 2006/ 064283 PCT/ GB2005/ 004935 According to the

present invention there is also provided a process for
worowifoe2Biire of a dry powder inhal er conpri siPQI/GB2005/004935

| evosal but anol and a gl ucocorticoid, which process

conprises mxing the active ingredients optionally

Wth a suitable carrier, and 5 providing the

ingredients in a suitable dry powder inhaler. For

i nhal ati on solutions, the drugs may be conbined with

sui tabl e excipients such as tonicity adjusting

Liglfélﬁn{eﬁicl&"fof eed g éog}g]bﬁkcﬁfs'&%Rg%g{%l@g?\r@%%ﬂﬂﬂgi%alation

ents 1n a sultable i cle. toni
sohutipns b1 sugpagems) inshsledbuirare hotlimited tol pelap sbivegts) iatding, but

10 nay be sel ected from pharpacal ogi cal |y accept abl e
nof ﬁw@ﬁﬁw%%@%ﬂf %Pgaﬁﬁkﬁ&(gg ngPPSba"s ather p@@?ﬁ &Faupg. Such

soivf@ﬁ?t"s I8RRle AHuH Sardl Rof qinﬁ%fq fomt e %’E&#ﬁ%cg&%’ st Hfanol,

0 hydrochlori c acid, obrom c aci ric acid,
isapuéganol; i @ndciglycqkhosphating acipylamed glybd, | plgethylene glycol,

E{Eef erred orgaql Cla(i}leds land 1saI ts. of organic, acids,
PoLREPYAnCEhcohgilyqal fifenelyrol sndmabioxyethyieng pisghols.

mal ates, tartrates, citrates, ascorbates, succinates,

butyrates, 15 valerates and fumarates. Preferred
Further galai colyasissalas encledepratt Solvents,hmctirding but not limited to,

onsi sting.of sodi um hydroxi de, pQqtassi umg dr oxi de,

WalTBHICAHS PRI SRITEDS SBH A OB aceur i/m%ﬁceptable salt(s),
alddWEsO¥yH8ls dRr £hfkfupd 1R8N IFer BaSERe 30RitDR! RCELoleRMor as a

the group consisting of nmethyl am ne, ethyl enel mne,
cotmpdneng thereol, pastidniirbn silitable saktt layd dmisaewhich display no or only

. hyl am ne, .et hanal am ne,. butyl am ne, diethyl am ne.

ne?‘@%ﬁéﬁ@%@%ﬂé&@z@%&wt ®Poxi de. Preferably

a nasal inhalation fornmulation as provided by the

present invention has a pHin the range of 3 to 5.
ArShiti-aiibebith grestiviative pged mplyebe avigled genmsltindose packeses! Juitable

t he conposj tions of e .present invention, and. may be .
PO B L S P FPRPSRE AB e SOo BT e S Do Hrdationium
chRBidBORBsnzofRY £fi bR 0SSR HCRANBAMASe D] &rﬁe\éteidltd}%orbates

a

effect of conpl exing cations nost preferably ne
sughaasi pg;.tgs,smrm@rlpﬂ{@a‘ iarthe dorpgatatignsknown from the prior art.

et hyl enedi am netetraacetic acid (EDTA) or a salt

t hereof, such as the disodiumsalt. Suitable wetting

ARERIMS t5BthebBreseifie thvotibilethpiee S Mlsd g}f@ﬂh&&m Wrbéks9ORE the
emul si fying and wetting properties. Some
manufacture of an inhalation solution comprising levosalbutamol and glucocorticoid.
The process preferably comprises the following steps :
1. Dissolving levosalbutamol along with isotonocity agent, chelating agent and
wetting agent in purified water followed by filtration.
2. In another vessel, sonication of the glucocorticoid 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.
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typi cal exanples include sorbitan esters, PEG etc
whi ch are obvious to a person 30 skilled in the art.

WQ 2000052806/ 064283 PCT/ GB2005/ 004935 Li qui d veel/GBe®s/004935
for use in the conpositions of the invention
(particularly inhalation solutions or suspensions)

i nclude, but are not limted to, polar solvents,
including, but not |limted to, conpounds that contain

hydr oxyl groups or other po]ar. groups. Such 5 solvents
Inj ofhsg caltemigtive caIbRGEMGHE, nﬁhﬁela'ﬁﬁlagox;\é@élﬁwa ol ghe @ﬁ@ﬁe@t mvention

%“opy hnggtg]%yc lr}eb{ﬁ%?eg.e t ﬁfg%]béﬂﬁ mg, lmapgp%Pt RS grgl]\tg% o, a jet

neblie0) ultrgi(y@@hebahbﬁra,ndgir@/aih Iaoﬂua’@ddlebﬂﬂlze@)@&efdﬁafdlﬁﬁﬁe nebulizer
al cohols. Further polar solvents agso i nclude protic )
is 3 drtyshplazer pw&nee@idﬁ@ an gi{copyressphyvith @deqpate aipflap: d e nebulizer

LERBRSELE DRSBTS Pl Sy, et

(\x@ﬂhyfa&{ Mask osmbutkpisce) donaeced to Foompressdrinidy sohdetlité deBser the
the solvent or as a c¢onpaonent thereof, particularly
inkglatiopiodution efdhepresent gientian éha 8rléstay no or only
negl i gi bl e pharmacol ogi cal activity after
adm ni stration. 15 An Anti-m crobial preservative
TiRg@eienttyvdnton dadt: fposvided for-dosthodaok dgeseatiivht @bl enammal,
preservatives will be ap ﬁjrarent to the skilled person

sushy a8 R dingn, I peshiraiorn Asarders M drstiypa. pad Aiserdetsitgswiing in
br@r?ﬂégﬁgs%‘?ctﬁ)ﬂc Rvideh Stﬁ&h&lin %ﬂﬁ%@%

a
AL es C'SUEh as potassi Um sorbates rs@ét‘f’(}? orcy Werapeutically

effeoticenhoattiodn phaonaeetiti@incoipoptiomaccrding R0prAeso itlicAton.
to the present invention there is also provided a
process for the manufacture of an inhalation solution

It Qﬂﬁpﬁé ?é.aﬁﬂ% a?)ﬂ%%?{ Wbﬁmkﬂ@admﬁjdlléc&@ Ql'i&t'ﬁ 1ﬁ%eugg}ﬁutions and

process pr y conprises the follown
mdidliﬁsa?ticm's mopyl By oedé buthenmoierdiomndjsalbdeld liesain Gmtholut ylepartmg from

BBk ofdhF bty FrvR dopioond Db hiiiet Aefouphob present

1m3é?ﬁ‘110ﬁ Z‘Hab %eﬂ) %&%aﬁ&r UGREREH 'b?fochg kéfeﬂi’@d Emgy(ﬁﬂ{ehgsy a fopt1ona1
wat er by appropria er| I zat1 on et ho

feéﬁpresomhdﬁhetmb ek va e hon ertbe apecepisxiedein aliggtayed deyt Iheeresorted

to tblyr]cﬁl)sel sTJi]l?e mn tﬁe axgtusrPde suc modlﬁcatlons and variations are considered to

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 any way to limit the scope of the present invention.

Example 1: CFC inhaler

A)

Sr.No | Ingredients Qty /can
1. Levo-Salbutamol Sulphate 10.08 mg
2. Fluticasone Propionate 8.24 mg
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hat al t hough the present
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unt. o phar maceuti cal conposition

It will be readily

| ?% %Sleﬁa%twﬂhbﬁgnﬂhevtah)% art that varying
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and 15 nodifications may be nade to the
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Thus, it should be understood
i nventi on has been

Srv&C!

and d

ﬁh?%hkadISCIOSGG by the preferre
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I ments

features, nodification aﬂg vari ation of

1.t he ¢

dme{ﬁai;bdmne]i Sul}iﬁlfﬁ@| osed may be r
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illustration of the invention only and

3.are n

@leicrdceht®d in any way to limt t

he7szape of the

) preser Pro};erﬁ;;{‘;i on—25 Exanple1: CEC 'E%!g%s A)
5. Propellant 12 11.6 gms
a) Add the drugs and oleic acid with propellant 11
b) (b) Fill the slurry in the canisters.
¢) (c) Crimp with a suitable valve and
d) (d) Charge propellant 12 through the valve.
A o
Sr.No | Ingredients Qty /can
1. Levo-Salbutamol Sulphate 10.08 mg
2. Budesonide 24 mg
3. Lecithin 10% 3.40 mg
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Sr.No Ingredients Qy /can 1. Levo- Sal but anol
Sul phate 10.08 ng 2. Fluticasone Propionate 8.24 ny
WQ 20002806/ 064283 PCT/ GB2005/ 004935  (m cr o- nPCT/6B2003/004935
Lecithin 10% 1.832 ng 4. Propellant 11 3.0 gns 5.
Propellant 12 7.7 gns a) Add Levosal but anol sul phate
and lecithin with propellant 11 (b) Fill the slurry
in the canisters. (c) Crinp with a suitable valve and
5 (d)Ch valve B)

4.5r . I\Icﬂfff\]@er1 tehts Qy /can 1. Levo- Sa| thdtsmol

Sut pi 2 Beclonmethasone Propi-onate 121y
> ?P‘%B‘ngfzeu ¢ acid 10%2.712 my 4| LPOGHEI [ant 11

4.7 gms 5. Propellant 12 11.6 gns a) Add the drugs
and oleic acid with propellant 11 10 b) (b) Fill the
thrA@dﬁhﬂdtma@édﬁ@th@rWﬂhpé‘?Pe@ winp with a suitable

v d ropellant 12 through the
§ \fg) ﬁn%’ él {'IN’Z)mQH agldStée%nt s Qy /can
¢) (c) Crimp with a sultable valve and

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

Example 2: HFA inhaler

A)
Sr.No | Ingredients Qty /can
L. Levosalbutamol sulphate 12.00mg
2. Fluticasone Propionate 8.24 mg
(micro-milled)(50 mcg)
3. Propellant 134a 12.8gm
10 a) Add both the drugs to the canister.

b) Crimp the canister with a metered valve

c¢) 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 mcg) 12 mg

3. Abs. Ale.2.5% 0.455

4. HFA 134a 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.

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

28



10

15

1. Levo- Sal butanol Sul phate 10.08 ng 2. Budesoni de 24

ng 3. Lecithin 10% 3.40 ng 27 WD 2006/ 064283
wEAN6BB2805/ 004935 4. Propellant 11 4.7 gns 5PCT/GB2005/004935

PropellLlant 12 11.6 gns a) Add the drugs and lecithin

with propellant 11 b) (b) Fill the slurry in the

canisters. c¢) (c) Cinp with a suitable valve and 5

d) (d) Charge propellant 12 through the val ve.

Exanple 2: HFA inhaler A) Sr.No Ingredients Qy /can

1. Levosal butanol sul phate 12.00nmg 2. Fl uticasone
Cﬁropi onate 8.24 ny (mcro-mlled) (50 ncg) 3.

ropellant 134a 12.8gm 10 a) Add both the drugs to

SitNe jang&tiahts b) Crinp the canister w | Qtp/cagt er ed
rwith
1.1, 1, 1,J2veetal am@r%éph?é%e (HFA134a) . | B)-08maNo

g can —tevo=SatbutanplSulphate
2-15. 12%[(16%%11&%%%(‘? hasone Pr opi onat e[ 80™fcg) 12 ny

EH

3.3. Abq{FAI194a’Z 5% 0. 455 4. HFA 134a 17. flg_g@gls

a) Add both the drugs to the canister.

b) Crimp the canister with a metered valve

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

Example 3: HFA inhaler

A)
Sr.No | Ingredients Qty /can
1. Levosalbutamol sulphate 10.08mg
2. Fluticasone Propionate 8.24 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)
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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15

woredoeedsy/al ve and soni cat e.

15 a) Add both the drugs and al cohol and a part of
HFAl134a to the canister. b) Crinp the canister with a

c) Charge the canPGrL/6B2005/004935
with 1,1,1,2-tetrafl uoroethane (HFA134a) . 28 WD

2006/ 064283 PCT/ GB2005/ 004935 C) Sr.No Ingredients

Qy /can 1. Levo- Sal butanol Sul phate 10.08 ng 2.
Budesoni de(100 ntg) 24 ng 3. HFA 134a 18.2 gns 5 a)

Add bot h the drugs the canister. b) Crinp the
can?)st/éﬁid&?t{flﬁh%dlﬁ‘éﬁ@r@ﬂc@’éll S& ¢) Charge the canister

W t ; , FA134a). Exanple 3:
HFAIB ]%%‘I.‘%rtﬁel{?)&%t&& MPI\%B]%%}?QSI @F}'t s Qy /can 1.

Lev oy aClmtgathel casistep athel , 1,0, VB B1F -hediafFlovddtican R A227)
Propi onate 8.24 ng (m cro-‘rri I1ed) 3. Propellant 227
11. ng a) Add both the drugs to the canister. D)

ter with a netered valve c) Charge the
Ex%l ster \M@Ele}

1,1, 2,3, 3, 3-hept af | uor oet hane (HFA227)

A)15 B) Sr.No Ingredients Qy /can

Sr.No | Ingredients Qty /can

1. Levo-Salbutamol Sulphate 10.08 mg

2. Fluticasone Propionate 8.24 mg
(micro-milled)

3. Abs. Ale.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

c¢) 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 mcg) 12 mg

3. Abs. Ale.2.5% 0.455

4. Oleic acid 0.02% 0.00542
5. HFA 134a 17.74 gms

a) Add both the drugs to the canister.

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

¢) Crimp the canister with a metered valve
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1. Levosal butanol sul phate 10.08ng 2. Budesoni de 24
ng 3. HFA 227 20.6 gns 29 WD 2006/ 064283

wEAN6GB2805/ 004935 a) Add both the drugs to tPET/GB2005/004935

canister. b) Cinp the canister with a netered val ve
c) Charge the canister with

1,1,1, 2,3, 3, 3-hept af | uor oet hane (HFA227) 5 Exanple 4.
HFA i nhaler A) Sr. No Ingredi ents Qty /can 1.

Levo- Sal but anpl Sul g.%ti fﬁ Fl uti casone

P S ToreR e gmateR i - Lo BR e (AL ey, 2ot
0.256 4. Lecithin O. 02%0 003664 ng 5. HFA 134a 12.54
gns a) Add both the drugs to the canister. b) Add

al cohol and surfactant solution to (a) and sonicate

10 c) Crinp the canister with a netered val ve d)

)Charge the canister with 1,1,1, 2-tetrafl uoroet hane

Sr\ﬁ'g-/—\ gnag% ) Sr—No tngredients Qy Ingf/cﬁn

u]t anDI Sul phate 15.12 ng 2. onet hasone

.Propi| areabelaifhtamg) Sdlghai® 3. Abs. Al c. 2l Byo9nfbS 4.

Aeig acid 0.02% 0Q0_00542

2. Budesonide 24 mg

3. Abs. Alc.2% 0.364

4, Lecithin 0.02% 0.006816 mg
5. HFA 134a 17.83 gms

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 (HFA134a).

Example 5: Dry powder for inhalation

Sr.No | Ingredients mg/cap

L. Levo-Salbutamol Sulphate 100.00 mcg
2. Beclomethasone dipropionate 100.00 mcg
3. Lactose q.s. 25.00 mg

Levosalbutamol sulphate and beclomethasone dipropionate are blended together

with lactose and filled in capsules

Example 6: Nebulising suspension

Sr.No | Ingredients Quantity (%w/w)
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5. HFA 134a 17.74 gns 15 a) Add both the drugs to the
cani ster. b) Add al cohol and surfactant solution to
w@ a)ocamszoni cate c) Crinp the canister w th BCTEBer08d04935

val ve 30 WO 2006/ 064283 PCT/ GB2005/ 004935 d) Charge
the canister with 1,1,1,2-tetrafl uoroethane (HFAl134a).
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036

Sr.
Sul phate 10.08 ng 2. Budesonide 24 ng 3. Abs.

No Ingredients Qy /can

4 lecithin 0.02% 0006816 ny 5

1. Levo- Sal but anol

Al c. 2%
HEA 134a 17.83
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LeyoAudbusenel t hSulbhatgs t 6T¢iNe
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met ered val ve
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3.Sr. Ng

100 A0

Sngmdhlends rrg/cap 1. Levo- Sal b

LP.200| SuI phat e
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LU0, \.J

43 L4

58 s, 25.00 my Levos

63 phate and -
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25.00 ng Levosal but ano

@gmgﬁ%e%eoropl onate are blende
| actose and filled in capsul es

dppegether 15

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 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.

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 ltr.), denatured alcohol (72 ltrs.) was
charged in an autoclave, palladium (5%) on charcoal (1.30 kg) was charged and
stirred under 30 psi hydrogen pressure. After completion 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
resulting solid was stirred at 0-10°C for 1 hr., filtered and washed with methanol (20
ltrs.). The product was dried under vacuum at 30°C for 1 hr. and further at 50-60°C
for additional 1 hr. to give R-salbutamol Form I ( 19.0 kg.).
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Exanpl e 6: Nebulising suspension Sr.No |Ingredients
TQuantity (%vw 31 WO 2006/ 064283 PCT/ GB2005/ 004935
wa 200b@9088al but anol Sul phate equiv to 15.500 PCT/GB2005/004935
| evosal butanol 2. Becl onet hasone di propi onate 20. 000
3. Sodiumchloride 0.900 4. Tween 80 0.100 5.
Di sodi um edetate 0.020 6. Sodiumcitrate g.s 7.
Purified water g.s. to 2.00inl 1. Dissolving
| evosal but anol al ongwith i sotonocity agent, chel ating
¢ 8and wetting agent in purified water followed by

R—fé%:rtzgﬁ Qatlf.n.tﬂgmolzg O:O:k%g HhOBEn AT 1§ %h&tﬁfédgaﬁ?cg{orl gjvi lgrs.) was

ocorticol rt quantity of water
chixged pip ao poicakee, swerpalladiann @Fo)ren lebakcod. (0RS ko)t s alnogel and
solutions are m xed to proyide the final inhalation
stigrgd pRAd Yhpsi Apidroere PRASSTTS: AdPLISYBRICTPR of sefstipl d)e cappfyst was
il I |
GIBHROARSY el it dqoStiuddaldbhd) AT PR b HRPGk Blrdte was

adfishedtvaitl sudghupiel Aettdroghi s pHr areimibienk kempergtutd (256 30° C) and the
evosal but anol sul phate. Exanple 7 R-benzyl sal butanol

resutngdsdligl. Was fiieradmotl wasbed gvith methanelei&tltnsgait A5de 3 C. The

2 ltrs was, 15 charged.in, aut ocl.av | | adi u
ordchis o el B erig Rog0vilel SnP e A cR-sBBpiafsy SHphate
Forder( 8% Rsj. hydrogen pressure. After conpletion of
reaction the catalyst was filtered and washed with

met hanol (60 Its.) and denatured al cohol (60 Itrs.).
EThe EH of the clear filtrate was adjusted wth
X2 Bidric acid to 5 -5.5 pH at 0-10C and t he

R-salbutamol sulphate (14.80 Kg) was dissolved in water (60.0 Itrs.) and filtered to
get a clear solution. The filtrate was distilled under vacuum below 60°C to residue.
The residue was stripped with acetone (74.0 Itrs.) twice, further acetone (148.0 Its.)
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
(11.1kg.)

Example 10

R-salbutamol sulphate (10 Kg) was dissolved in water (30.0 ltrs.) 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. The resulting solid was filtered and washed with methanol. The
product was dried under vacuum at 60°C for 3-4 hrs to give R-salbutamol sulphate

Form I (8 kg.)

Example 11
R-salbutamol sulphate (20 Kg) was dissolved in water (60.0 Itrs.) and filtered to get a

clear solution ,charge 300 ltr acetone slowly at 25-30°C and the resulting mixture was
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resulting solid was stirred at 0-10C for 1 hr.
filtered and washed with nmethanol (20 20 Itrs.). The
w@eedoet2sxvas dri ed under vacuum at 30C for 1 hpCT/@Ba005/004935

further at 50-60C for additional 1 hr. to give
R-sal butanol Form 1l ( 19.0 kg.). 32 WD 2006/ 064283
PCT/ GB2005/ 004935 Exanpl e 8 R-benzyl sal butanol (10.0
kg ), rret hanol (30.0 1tr.), denatured aI cohol (36

was charged in_an autoclave rif;daalladium

ead

S -
Stlpe%f%ﬁ Bfapictoom tenps k@)re%@gcﬁ terask ppg dgied under
Y@r >
vl SR 0RO e RE R Rl AP RS TR
denat ured al cohol (25 Itrs.). The pH of the clear
flltrate was adjusted with sul phuric acid to 5 -5.5
E’fﬂm ¢ 13nbi ent tenperature (25 to 30 O and t he

5 Rt LSy 116l g RN TR B BRI 70 s

wasamut.gedaat 253{)60 @nﬂ ésmbrdip;rl glcehdF(%ﬁﬂbWb@ﬁ@iedeﬁﬁﬂH@hﬁxture was
le 9 R-sal but anol

CO§1?F1|59 ét 150°2C1ﬁ?r Qdﬁﬁ(giiltfixa% 31%# éegfin e Crunger epcqusn fey 15-20 hrs. to
g# f?m) rand filtered to get a clear solution. The
[ ate was distilled under vacuum bel ow 60C to
residue. The residue was stripped with acetone (74.0
ltrs. ) twice, further acetone (148.0 Its.) 15 was
10 Exsale13nd the resulting slurry was stirred for 2 hrs.
I [ r

Rl SHRHES s LR e BBl AR BB, i RSerion
mdsd Iwds Kgn) cdoledmib Q‘Odlﬂl &mparaaiebamcarfmﬁhaubmnad &o (5100‘4@) The

s di solve i n_wa (3Q.0 rs.). and stirred
SVQ@tmgf@ i s f% ¢ effdr?é 88| %&? 256IRrEa Bramel swlphqt@F@an II
Met hanol (150 Itrs.) was added slowy to the clear
filtrate at roomtenperature and stirred for 30 m ns.
15 Exangpléddt her chilled to 0-5C. The resulting solid was

tere washed hano
R-saljbutamo suﬂ;%ate % Was su }ect rgl to Jet mlllmg 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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gi ve R-sal butanol sul phate 25 Form | (8kg.) Exanple
waoreaBhut anol sul phate (20 Kg) was di ssol vePICT/GB2005/004935
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the resulting m xture was
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resulting slurry was filtered and dried under
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05/ 004935

33 WD 2006/ 064283
roomtenp. The
vacuum

TABL3OE for 10-12 hrs to give R-sal butamol sul phate

Form |11

(1() gm;) was. dissolved in water (qnm)

(17 lcg.) Exanple 12 5 R-sal but anol

Met hanaol

sul phate

(150

LEVOSADBUBTAMOUSV4atFa'm BOC and | sopr opyl
(75ml) was added and the nmi xture was

al cohol

cooled to 5-10C

for 2 hrs. filtered and dried at 80C under vacuum for

15-20 hrs. to give Formll. 10 Exanple 13
Pek Nal but g2fb{degul phpd éAwas di sBeighed i n| Heighafbl af WHM
[ To room | BAd at ur o400 fur  holn || ehobs 5- L0C)] 0 A
B S e R il
3 R-sal but jattb60sul phpé.e8¢or m | | Wel subj e¢cb@d to jef 0.232

milling to aget R-shlbutamsl | sulphate Eorm 1l havi
T parti cld G180 of Shobtioe t el m o ohodna 100 §0167 |
> g(nelyo:c/voraz%sﬁggggfgu%_g%%wgﬁl at eI nmal)'fx ;e' L:;dua;()pr?é6
6 stating nEt400 al . B2.0%¥2 2006/ 9BAR83 PCI1£B2005/ 004236
7 HABLEH 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
15 28.541 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 0.391
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LEVOSALBUTAMOL S04 - Form | Peak No. 20 (deg) d (A

Hei ght Hei ght % FWHM 1 10.781 8.1998 10389 59.5 0. 237
WQ2M%/08183 7. 4053 2043 11.7 0.237 3 12.660 6. 986HGBIGBE/004935

6.2 0.232 4 13.005 6.8036 1080 6.2 0.167 5 15.819

5.5975 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
TABLE % 202 12 23.140 3.8406 17446 100.0 0.234 13

4341365371870 fp?7:§f243 +A4—26 120340871108
LEY QSALBSTANIOL 80441 Foxmb 19 1379 7.9 0.281 16 31.280

7 1 _Iﬂﬂ_l
28572 914 52 0. 37817349392 955550451

L. IIJId LT J 1 JIJ I U FJI L

18 33. 980 2. 6361 686 3.9 0.361 19 34 279 2.6138 419

B G e T
1 PCI7TGB2 (851@04935 10ABUE 2 LRSALBUTAMA9 04 - Fonos
2 H 9.636 9.1706 2610 31.6 0.195
3 13.422 6.5914 365 4.4 0.184
4 15.180 5.8318 6090 73.8 0.213
5 15.657 5.6550 2247 27.2 0.201
6 17.440 5.0809 2091 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 19.583 4.5294 666 8.1 0.376
10 20.221 4.3879 462 5.6 0.156
11 21.439 4.1413 7819 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 0.308
16 23.760 3.7417 2345 28.4 0.236
17 24.361 3.6508 1107 13.4 0.165
18 25.022 3.5558 829 10.0 0.080
19 25.399 3.5038 1127 13.7 0.176
20 26.059 3.4166 1162 14.1 0.271
21 26.321 3.3832 1437 17.4 0.256
22 27.199 3.2759 2718 32.9 0.255
23 28.740 3.1037 622 7.5 0.193
24 29.263 3.0493 356 4.3 0.628
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Peak No. 20 (deg) d (A) Height Height % FWM 1 8.701
10. 1542 8249 100.0 0.205 2 9.636 9.1706 2610 31.6

WO 208564283 13. 422 6.5914 365 4.4 0.184 4 15. 18BCBHGB3WS/004935
6090 73.8 0.213 5 15.657 5.6550 2247 27.2 0.201 6
17.440 5.0809 2091 25.3 0.193 7 19.139 4.6335 1416
17.2 0.272 8 19.360 4.5811 900 10.9 0.325 9 19.583

4.5294 666 8.1 0.376 10 20.221 4.3879 462 5.6 0.156
11 21 439 4 1413 7819 94.8 0256 12 21.699 4. 0921

253525 42. 8007856 12387201 4, Bdos 2317|984, 1 0. 1280.162
22 837 4 8907 1594457 609t —45—23-389—3 808396
2639 7 0. 4087026 53 | 703 7417 ]253%5 28 4 39.5736 17] 0211
2724. 361 3.7 110 1S54 0. 16563118 25. 0P2.63. 5558 88351

10.0 0.080 19 25.1309 3 5038 1127 13.7/0.176 20
2826.059 332188 1162 2204 0. 27170021 26.3p8.53. 3832 1434

17 4 0 Jd5g 22 271109 3 o709l 9949 35 gln o5p
2925 740 3. 8659 622 [70. 193 | 50 29. 263 420493 356045
300- 028 033\_@3940%/ Up&i583 PCIJ {30057 O0AZF3Z5 0.382
31 34042 2.6165 730 88 0315
32 35.002 2.5615 424 51 0.244
33 35200 . | 2.5406 316 38 0.542
34 35.838 2.5036 376 46 0.239
35 36.238 24769 427 52 0.232
36 36.737 2.443 254 31 0313
37 37.999 2.3660 297 36 0.245
38 38.265 23502 319 39 0.658
39 38.777 23203 491 6.0 0.380
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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
WQ20094642800 8.5 0.464 29 32.319 2. 7677 680 8.PCDGBH5/004935

30 33.859 2.6452 368 4.5 0.382 31 34.242 2.6165 730

8.8 0.315 32 35.002 2.5615 424 5.1 0.244 33 35.299

2.5406 316 3.8 0.542 34 35.838 2.5036 376 4.6 0.239

35 36.238 2.4769 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
TAQBEE@Q 319 3 9 0. 658 39 38.777 2.3203 491 6.0 0. 380

A n

) —r— o
6428 LE S

LENQ&@%@@M@&L%& " Fopmy Peak No. 20 (deg) d (A)
2 6.901 12.799 320 5.7 0.295 3 7.340 12.034 1938 34.6

k(6167 | BHE800. 1 Uides - 6 |1880 o OpDGeRrD 10| BVEM
1 0.190 7151be/58 7.[58W859/8 143370.178 [41.8 0.206
2 6.901 12.799 320 5.7 0.295
3 7.340 12.034 1938 34.6 0.217
4 8.181 10.7983 2348 42.0 0.645
5 8.399 10.5187 5559 99.4 0.251
6 10.978 8.0527 577 103 0.190
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 0.292
12 16.981 5.2172 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 79.6 0.432
16 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 22219 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
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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
WG200806424839 86.5 0.292 12 16.981 5. 2172 498 BCEGB2M3404935

13 17.980 4.9293 1110 19.8 0.319 14 18.180 4.8758

1421 25.4 0.532 15 18.660 4. 7512 4455 79.6 0.432 16

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

42833 2355 42 1 0 315 2022 019 4 92335 5504 1000
250.306 224838219 334998 2504 @3*2 05951152 23. 1p}168
260 450 4338858 :%%%géglgé'123.5)156./84;222729 o [0276
7 20067 064283, PCT7 GB20M307 0049354525 24. §3803. 6103 b&A15

11.7 0.168 26 251339 3 512Q 1235 22 1 Q0. 276 27
3525, 721 320800 415 13.5% 515 | A8 26,599 G3m0 11103
B3 3142 498858 0. 3455031 27690 3. 2270 Ta16 23, 5| 0 5ha
30 32 28. 7996379974 15%H142. 9 0./6p3 8.8 0.249
31 27.620 3.2270 1316 235 0.274
32 28.799 3.0974 19 12.9 0.655
33 29319 3.0437 827 | 148 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 27659 867 155 0232
37 33.218 2.6948 719 12.9 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 5.8 0.557
41 37.140 24187 376 6.7 0.252
42 37.522 2.3950 478 8.5 0.306
43 139397 2.2852 356 6.4 0.427
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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
wWQ20060812867 15.5 0.232 37 33.218 2.6948 719 1PCPGB281804935
38 33.781 2.6512 565 10.1 0.245 39 34.181 2.6211 1029
18.4 0.267 40 36.646 2.4502 325 5.8 0.557 41 37.140
2.4187 376 6.7 0.252 42 37.522 2.3950 478 8.5 0. 306
43 39.397 2.2852 356 6.4 0.427 39 WD 2006/ 064283
PCT/ GB2005/ 004935 CLAIMS 1. Crystalline
| dMSyut anol sul phate (Form 1) characterised by a
powder XRD pattern with peaks at 10.8, 11.9, 13.0,
18.3, 28.5 0.2 degrees 2 theta. 5 2. Crystalline
1.1 evd&ghthilihan®losslbhiphmi sulpbeter(@omyg I} charheterisel by a powder XRD

substantially as _sho in Fi e 1. 3. Cystalline
pafivouilt Bk bl 0-8ul lpﬁag;odgc% Qggfb Otlzdie(gF%ﬁS mipetgr 2
further 10 characterised by having an IR spectrum
substantially as shown in Figure 2. 4. Crystalline
2.1 eva&abthilihanel ossibutdrasle salphate dacegrding aoyclaie Dfsubstanmtindly as
1 tqo 3, characterised by a powder XRD pattern with
showaia Figysz{antial |y as shown in Table 1. 15 5.
Crystal line | evosal butanol sul phate (Form 1)
according to claim1 characterised by a powder XRD
3. pat tCystaliint hlgvesdtisutamoB. siilphates  acddrdihg 16. €lairh911pr 2 further

27.2,. 30.7 .0.2 degrees 2 theta. 6. ystalline
chpragtssisschbiy e %f%%a%cgugb%@?ﬁfapwlx is Bplming igure 2.
substantially as
4. Crystalline levosalbutamol sulphate according to any one of claims 1 to 3

characterised by a powder XRD pattern with peaks substantially as shown in Table 1.
5. Crystalline levosalbutamol sulphate (Form II) according to claim 1
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.

6. Crystalline levosalbutamol sulphate according to claim 5 substantially as

shown in Figure 3.

7. Crystalline levosalbutamol sulphate according to claim 5 or 7 further

characterised by having an IR spectrum substantially as shown in Figure 4.

8. Crystalline levosalbutamol sulphate according to any one of claims 5 to 7

characterised by a powder XRD pattern with peaks substantially as shown in Table 2.

9. Crystalline levosalbutamol sulphate (Form IIT) characterised by a powder
XRD pattern with peaks at 5.5, 6.9, 7.3, 18.7 &+ 0.2 degrees 2 theta.
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20 shown in Figure 3. 7. Crystalline |evosal butanol
sul phate according to claim5 or 7 further
w@eb@sact283 i sed by having an | R spectrum subst ap€T/&BRg05/004935
as shown in Figure 4. 25 8. Crystalline |evosal butanol
sul phate according to any one of clains 5 to 7
characterised by a powder XRD pattern wi th peaks
substantially as shown in Table 2. 9. Crystalline
| evosal but anol sul phate (Form111) characterised by a
10powdeystal KRD Ipadstibntamail t Sulpedk sicaerdings to &cl@im P. ybstatiplly as
0.2 degrees 2 theta. 30 40 WO 2006/ 064283
shesoT ing20057-004935  10. Crystal line |evosal but anol
sul phate according to claim9 substantially as shown
in Figure 5. 11. Crystalline |evosal butanol sul phate
11accarghitaging devdsalbntatnadr sulphdier tdveprdig ahaclaiot & iget bijurther

having an | R spectrum _ substanti S sho
chatagigrigedsdy havingcyn 1 spepiriy ?‘&?@ﬂaﬁiﬁ%% E%ﬁeé
according to any one of clainms 9 to 11 characterl sed

by a powder XRD pattern with peaks substantially as
12s hOMyétmlhiﬂahé\@sﬂbutaﬁml fBGlphAtepa:Q@OBﬁBg ftoranp rcmpacvﬁ dglms 9to 11

crystalline | eyo ate. Form | ac
chiigb iR By et S PEAE WP PUCL LY A e Tagle 3.
preparing | evosal butanol in an organi ¢ sol vent b)
adjusting the pH by addition of sulphuric acid at from:
130 t @\ pfiCesschor |pse@|aang egystaileng levdsedbutgmol mlpbatatFofmdmcoordmg

to 10 C_ 15 14 di ng t
to R 0P TR el BOG DEREH PELR] ERGPRENE Egpyiytamol i

an%@g@rﬁ% t@é;lggﬁscﬁlagjéug@ﬁoéejﬂl@%ﬁ By %H@ﬂtl@hjeﬁ siﬂ.\ﬁbﬁﬁﬁ‘é Bciti R from 0 to 10°C

natured al cohol or nethanol, or a
c)oxatmgeth@prctdhet(annl)zﬂfm@noAOQf)(?@ess accor di ng to
claim 13, 14 or 15 wherein in step b) the pHis
adjusted to from5 to 5.5.

14. A process according to claim 13 wherein the organic solvent is an alcoliolic

solvent.

15. A process according to claim 14 wherein the solvent comprises denatured

alcohol or methanol, or a mixture of the two.

16. A process according to claim 13, 14 or 15 wherein in step b) the pH is adjusted
to from 5 to 5.5.

17. A process for preparing crystalline levosalbutamol sulphate Form II according
to any one of claims 5 to 8 which process comprises a) dissolving any form of
levosalbutamol sulphate in water b) distilling to residue c) stripping the residue with
an organic solvent d) slurrying the solid in an organic solvent €) isolating crystalline

Form II.

41



10

15

20

25

30

17. A process for preparing crystalline |evosal butanol

sul phate Form Il according 25 to any one of clains 5
WO 2008/06d28h process conprises a) di ssol vi ng anpCt/oBR006#004935
| evosal but anol sul phate in water b) distilling to

residue c) stripping the residue with an organic

solvent d) slurrying the solid in an organi c sol vent

e) isolating crystalline Formll. 41 WO 2006/ 064283

PCT/ GB2005/ 004935 18. A process according to claim17
18phereinosess progyprdiegnie i <lasn gl 5 sehsrping stepr gb toghipirises  dissolving

Il i :
L S S L T KA S
step c) or step d) or both the 5 solvent is acetone.

20. A process for preparing crystalline |evosal butanol
19sul ghatasesscopending togdaiay Hi figl§ harajn sneept) of stemd) or bash the

sofx%n%'a?%o [ ocess conprises a) preparing _ _
evosal butanol in an organic solvent b) adjusting the

pH by addition of sul phuric acid 10 at 25 to 30C c)
isolating the product (Form]Jll) at 25 to 30 C. 21. A
20pr odesBrogesso el jeRasing| srystabnghlieresatbutpmobrydhate Form III
l.vent i al L.C 0 . 2.. A proces
SRR o, gy e oF b 9 522 SPhich a3p G, oS ol cproparing
lewtsaibianed in ad 6gganic solverebadjodtingrtha pHll byt addtie of fiphuric acid
two. 23. A process-according to claim20, 21 or 2
at ghée 3% riseletas thy produchtiors 1ibjay 28 éi3016. from 5 to
5.5. 20 24. A process for preparing crystalline
| evosal but anol sul phate Form | according to any of

21¢| aiATBroketsOackordifid €6 cRIACRSHhERIPHeSaF Rt BhveaPivVad flcoholic
any formof |evosal butanol sul phate i'n water b)

solyehbi ni ng the solution fromstep a) with a water
m sci bl e organi ¢ solvent so as to cause precipitation
c) isolating Form | thereon. 25
22. A process according to claim 21 wherein the solvent comprises denatured

alcohol or methanol or a mixture of the two.

23. A process according to claim 20, 21 or 22 wherein in step b) the pH is adjusted
to from 5 to 5.5.

24. A process for preparing crystalline levosalbutamol sulphate Form I according
to any of claims 1 to 4, 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.

25. A process according to claim 24 wherein the water-miscible organic solvent is

methanol.

26. A process according to claim 24 or 25 wherein prior to step ¢) the solution is

cooled to from 0°C to 5°C.
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25. A process according to claim24 wherein the

wat er-m sci bl e organic solvent is nethanol. 26. A
w@er@epersnccording to claim?24 or 25 wherei n pPCDGBR@S/004935

step c) the solutionis 30 cooled to fromOC to 5C

42 WO 2006/ 064283 PCT/ GB2005/ 004935 27. A process for

preparing crystalline |evosal butanol sul phate Form |

according to any one of clains 5 to 8, which process

conprises jet mlling any other form of

| evosal but anol sul phate. 5 28. A process according to

cl ai ' : i t I t .
T L R
to phiy ors of fctaimpreas i which rpysdeas comerikevies aliinigaam®l other form of

sul phate. Form 111 10 according to any one of clains 9
levlogalg am@hfEphae.ocess conprises a) dissolving any form

of | evosal butanol sul phate in water b) conbining the

solution fromstep a) with a water-m scible organic
28sol vepiocess @sotding auslainp 28 ciipdrtiat drgstalitheils@salbutigndf Gulphate

Il . therefromat anbient tenperature. 15 30. A
Fopp d spissmalieddpdivisad Femailm 29 wherein the

wat er-m sci bl e organic solvent is acetone. 31. A

process according to claim?29 or 30 wherein the
29pr odegsobass Cfurr ipeebaping atystdllimm 12o6sattait306]. siiphae. Bdrm III

phar maceut i cal corrpos'éti on conprising a conpound. )
ACHEGIBE dP YY1 Beapfyclaimes © ¢ 1@y mbih Aropess oompsises @) dissolving any

for%ﬁ@f @8&%&%{)1 %ﬁéﬂfpa?@ﬂ{ \?Qéefabf hbing B3 solition from step a) with

arnaceuti ca (O] on conprising a conpo
a ’atennidcilge tovgany solvent &5 aofto chasenpretipitatid? cj fisolating Form III

conbi nat i gn with one or nore pharmaceutically active
theé%fﬁn%él?rh% LRGeSt Ral | y, a pharnaceutically

acceptable carrier.

30. A process according to claim 29 wherein the water-miscible organic solvent is

acetone.

31. A process according to claim 29 or 30 wherein the process is carried out at

from 25°C to 30°C.

32. A pharmaceutical composition comprising a compound according to any one

of claims 1 to 12, and a pharmaceutically acceptable carrier.

33. A pharmaceutical composition comprising a compound according to any one
of claims 1 to 12 in combination with one or more pharmaceutically active

compounds and, optionally, a pharmaceutically acceptable carrier.
34. A pharmaceutical composition according to claim 33 wherein the further
active compound is one or more of fluticasone propionate, beclomethasone

dipropionate, budesonide, ipratropium bromide, ambroxol or theophylline.
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34. A pharmaceutical conposition according to claim 33
wherein the further active conpound is one or nore of

wo babioeasdne propi onate, becl onet hasone 30  PCT/GB2005/004935
di propi onate, budesoni de, ipratropium brom de,
anbr oxol or theophylline. 43 WD 2006/ 064283
PCT/ GB2005/ 004935 35. A conpound according to any one
of clains 1 to 12, or a conposition according to
claim32, 33 or 34, for use as a nedicanent. 5 36. A
conmpound or conposition according to claim35 for use

inthe treatnment qf respirator i.sorders..and related...
35c:ond%t°F’HW§‘.m(g%cc 83’(%1{)(? r?ﬁ?’ i O 8}:)ng%1 i ﬁéoalgo%guﬁ%npos’ﬁmn
ac8GaRdb RBithB2aBY oPBE, f8f use RidedicdBent2 and one or

nor e pharnaceuticall'y active conpounds and optionally

at |l east one 10 pharmaceutically acceptable carrier;

for simultaneous, separate of S ent Lal. use.. LA
S6pharhEEBIT TR QONBOCID GO Sl or S in e obtment of
re_l,saﬁ%&ﬁ‘p%bt&é?é ind Rff&cddndaidnsoner  of sal butanol or a

alt, solvate, ester, derivative' or polynolph

thereof, a glucocorticoid and a pharmaceutically

cceptabl e carrier _.or excipient and.optionall 5 0
STy Ao PanBRGSS FErgReE o Rgan el BREpRYeL g o 12
an@OSRO} h@B FHacRhcHuRBallyo a6t BdBBountliesR Bplilsakidleast one
gl ucocorticoid is fluticasone propionate or )
phbauimenitdiysoeeptalilp capicoriar simyltandnygessopiatieor sequeftial yse.
pharmaceutical conposition according to claim 38 or
39, wherein the said therapeutically effective isoner

3807 salphntamehtidad cofesiElbR Woatplsing! a ahdapduticSI0) eab@ive isomer
ester, derivative or polynorph thereof. 25 41. A
ofplalbntavwlit Pt wdinpesvateoresigtc sledvaiie orcpalmeph thereof, a

BB 851 B3RPl AR LB 518k Sl Shionay
orRYH B bkt BRrapRutit 8y@sal but anol tartrate. 42. A

phar maceuti cal conposition according to claim40 or
41, wherein the said

39. A pharmaceutical composition according to claim 38, wherein the said
glucocorticoid is fluticasone propionate or beclomethasone dipropionate or

budesonide.

40. A pharmaceutical composition according to claim 38 or 39, wherein the said
therapeutically effective isomer of salbutamol is levosalbutamol or a salt, solvate,

ester, derivative or polymorph thereof.
41. A pharmaceutical composition according to claim 40, wherein the said salt of
levosalbutamol is selected from levosalbutamol sulphate, levosalbutamol

hydrochloride, or levosalbutamol tartrate.

42. A pharmaceutical composition according to claim 40 or 41, wherein the said

salt of levosalbutamol is levosalbutamol sulphate.
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30 salt of |evosal butanol is |evosal butanol sul phate.

44 WO 2006/ 064283 PCT/ GB2005/ 004935 43. A
w@b@ecoeeeut i cal conposition according to cl ai nfP@RGB2005/004935

wherei n | evosal butanol sul phate is present as

| evosal but anol sul phate according to any one of clains

1to 12 or as a mxture of two or nore of the clained

compounds. 5 44. A pharnmaceutical conposition

according to any one of clainms 38 to 43 conprising

sui t abl e pharmaceutically acceptable excipients to

forman aerosol; f Ak at|on, . er.forml ati.on
Sor ahornnerartoh-eBhiRdh Ml & YeBR 15 hueRRM BN Blamol
suBSATITE GRaskAICARl 1o EaaMasInid] ARl AeR0ddbiigng B BRYoNSf @hims 1 to 12

clains 38 to 44, wherein the said drug conmbination is
or|ag wasiatuse AV orsupisditee eladngd eanppay@dne  propi onat e.

46. A pharnaceutical conposition according to any one

of clainms 38 to 44, 15 wherein the said drug
44c OMA NHabBskeuificdl eysrapdshibramedorakcPitatally a6Hé of claims 38 to 43

becl onet hasone di propionate. 47. A pharmaceutica
coppisong shitable qivrdreeytiedlarpgoeimieblef exdipipns 88 foondan aerosol

rolliafat & AR aS Bl bHRa8T 3: AT sk sh AR LR

conposition according to any one of clains 38 to 47
further conprising a propellant selected fromthe
453r oud rdenprdestier papRsiticaaneceprdingrigpany sone ofl plaims 38 to 44,

| . 12 oeth 3 .
B g 4t doplfioh PO MBI F B S hucsons

prai)gg)h@té,es of two or nore such hal ogen-substituted 25
hydr ocar bons. 49. A pharmaceutical conposition
according to claim48, wherein the propell ant

onpy i t.l.eas - PO ' ' [ t
46! R SIS A0 o O SRDL R o 0
wherein the said drug combination is levosalbutamol sulphate and beclomethasone

dipropionate.

47. A pharmaceutical composition according to any one of claims 38 to 44,

wherein the said drug combination is levosalbutamol sulphate and budesonide.

48. A pharmaceutical composition according to any one of claims 38 to 47 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

hydrocarbons.
49. A pharmaceutical composition according to claim 48, wherein the propellant

comprises at least one propellant which is propellant 11, propellant 12, or propellant

114.
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30 45 WD 2006/ 064283 PCT/ GB2005/ 004935 50. A
phar maceuti cal conposition according to claim49,
wob@eo6428R therapeutically effective i somer OPCTHGBR@E/004935
| evosal butanol and a gl ucocorticoid is mxed with
propellant 11 or propellant 114 or a conbination
thereof. 5 51. A pharmaceutical conposition according
“to claim48, 49 or 50 further conprising a
surfactant. 52. A pharnmaceutical conposition according
50.0 cAai phafithacentieale qomméltmmr f wpahngu 40 alaini | 48ucWherein  a

tnggapeuipayesalve ottt O rRAea ey Mt B Rl B4 e p i coid i
m?féd%ltl@g%@ﬁﬁﬂ% o pfbpRUeR BS dr%otrﬁulﬂauowth@fewr bi t an

cid ester such as sorbitan ol eate; or m xtures
of two or nore thereof 53. A pharrmceutlcal

to clai 52. wh
SEoE L0 S5 ) SR, %, S AL e M
C%%%r ng@;ctgﬁle active 15 material. 54. A

eutical conposition according to claimb53,
wherein the surfactant is present at a concentrati on

SR RO A B S TR0 20, B2 ot

HVPﬁ rsﬁbl‘i‘ al B@msdflf fo?i% ML cbt%ons@éd%ﬁ Rhd %ﬁn@oxﬁé’ﬂ’s‘é@@ bﬂa& in@iferal oil
of 5% 30% by wéi ght of the active materi al

smhaasriapm:pmﬁln obsipesids a phosphobipi fwghta@ lml‘duurm 13, sorbltan fatty

wherein t co rls ei t he
oS40 SSEL R SO ORE ALSAE: PHERTRRS Y OvS ot Hofe Gershs 5 o

hept af | uor oet hane (HFA227) or a conbi nation thereof.

57. A pharnmaceutical conposition according to claim
5336 Ahphztmmonplcals eomapsitieasiccousiies ¢osdtivent . oue2y\@herein the

2 64283 PCT/ GB2005/ 004935
i 161 JGfsC g&adlc%cetn afiol of) §’§01®Q§?2| ga‘%:vglu W the active
nﬁg&ﬁh.vent S

54. A pharmaceutical composition according to claim 53, wherein the surfactant is

present at a concentration of 1%-50% by weight of the active material.

55. A pharmaceutical composition according to claim 54, wherein the surfactant is

present at a concentration of 5%-30% by weight of the active material.
56. A pharmaceutical composition according to claim 48, wherein the propellant
comprises  either  1,1,1,2-tetrafluoroethane ~ (HFA134a) or 1,1,1,2,3,3,3-

heptafluoroethane (HFA227) or a combination thereof.

57. A pharmaceutical composition according to claim 56, which comprises at least

one cosolvent.
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a glycol, such as propyl ene glycol, or polyethyl ene
gl ycol; glycerol or ethanol, or a mxture of two or
woreeoe/ 064263 eof . 5 59. A pharmaceuti cal conposi t PONGB2005/004935
according to claimb57 or 58 wherein the cosolvent is
present in a range of 0.01 to 5% by wei ght of the
conposition. 60. A pharmaceutical conposition
according to claimb56, 57, 58 or 59 which further
conprises a surfactant. 10 61. A pharmaceutica
S& onpd PhemAseHAbrUNPRFIHN 29caTdinG 0 claine5d) wheretn the cosolvent is

© AFUESHaLbe B REL LSRG B R TRELS G o
mXt@8 of twepr @B thiyreost ate, oleic acid, Brij,

et hyl ol eate, glyceryl trioleate, glyceryl
nmonol aurate, glyceryl nonool eate, glyceryl

. i.ci nol eat.e, .
soor o aeBheo P ot SRR BB B . o erin e
cobbloeit is PRHTRS 8 ranpatlof0dl]l 10i3% b% Rlightiof e dvgRItiodone,
a

sorbitan fatty acid esters suc S sorbitan
trioleate, polyethoxylated sorbitan fatty acid esters

G2Th haPRAFER A B on R BAAL S AThESH S5 5 or 9 i

fufthér doatifikes £tlilceme oxi de et hers of
oct yl phenol f or mal dehyde condensati on products,

phosphati des such 20 as | ecithin, polyethoxyl ated

fats -0l eot I ] ernLdes and . .
o1, 0t 5 pRBLUFLIRIYL R ERLEL o BEAAPy WDibcn b tan s
seleoter oBorhithe) gaapOsEhmgsit® Polyabiba020r Pdl¥sordie 188l Mivaget 9-45,

surfactant is present at a concentration of 0.02-10%
Myyacgeidgite errepdnEisiale gicersids Brijosthgleate, glyceryl trioleate,

' c qt i di a f. clai
o GAPITREEH hEle, “YPROHL! AORAIERLS, DRk RGBS Bceny
mdithricofinds, meeetilcolad], cerpdsicohdln aewpveidiguho elédids, block
3, wherein the said bulkinﬁ 30 agent is selected
POLYBFFS+ RAVERA oRil> RMPYIREL Ryreldeearsofutn faiy aeidnesters such as

sofH?ﬁH%ﬁSféQé[ bgﬁléthoxf}lgtem&&% ﬂ%za%’f)’d ESdiks P9 /pggfdéa‘i%iylated

sorbitan trioleates, sorbimacrogol oleate, synthetic amphotensides (tritons), ethylene
oxide ethers of octylphenolformaldehyde condensation products, phosphatides such
as lecithin, polyethoxylated fats, polyethoxylated oleotriglycerides and
polyethoxylated fatty alcohols.

62. A pharmaceutical composition according to claim 60 or 61, wherein the

surfactant is present at a concentration of 0.02-10% by weight of the active material.

63. A pharmaceutical composition according to any of claims 56 to 62, which

further comprises a bulking agent.

64. A pharmaceutical composition according to claim 63, wherein the said bulking

agent is selected from the group comprising saccharides, including monosaccharides,
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di sacchari des, polysacchari des and sugar al cohols such
as arabi nose, glucose, fructose, ribose, mannose,
wWGE w0683 t r ehal ose, | actose, maltose, starcheRCT/GB2005/004935
dextran or mannitol. 5 65. A pharnmaceutica
conposition according to claim®63 or 64, wherein the
bul ki ng agent is present in a concentration of 10 to
500% by wei ght of the active material. 66. A
phar maceuti cal conposition according to claim65,
dl%ﬁehaéldﬁs,t melmﬂcharg%s and o3pesf #lsolplesuigh pw agabinose, glucose,
oncen: ratlon t e Y
0T P oy ileiode PG, EHAR, rBleold SeBG Bgrran or
mimni@ny of clainms 56 to 66, which conprises surfactant
selected fromthe group of salts of stearic acids or
esters such as ascorbyl pal mtate, isopropyl

65yl nd A
pha#ﬁé%@ﬁP eglca ﬁ#onﬁégggy'lng gb any ne ofrherein the

butitial MeeMbist@e®ht in Mtﬁ)hed:r[tra@@ﬁfbfdrmg) 56096 by eebigh Df the active
phar maceutical conposition according to any one of

myk@ls 38 to 47 in the 20 formof a dry powder
formul ation.. 70. A pharmaceutical conposition
according to claim69 wherein the conposition

66¢ ONA iph@fmadetiti@l dhohiposition @ebidieg MRtediALS, wherein the bulking
phar maceutical ly acceptable exc:| ients suitable to

agpwirifPECseip 8 sPReHiTation of 1 ka3 YBnaE walgH af die acsize paterzml.
phar maceuti cal conposition according to claim69 or 70
wherein the conposition conprises, in addition to

67act iA phamheiidal canfposzieloy abicwidier to phprofedsiuisi $611td 66, which
acceptable carrier, 48 WD 2006/ 064283
coppriseRsuisiabaeted from the groumeiwds of sisarie peids ap pitess ﬁgch as

as&rﬁ%‘fﬁﬁt&fe?ﬁoﬁ%ﬁﬂrlﬁﬂlp&aﬁe%n@@(ycogflel‘g)i @étgf@. 69 to 71.

68. A pharmaceutical composition according to any one of claims 56 to 67,

wherein each drug is milled.

69. A pharmaceutical composition according to any one of claims 38 to 47 in the

form of a dry powder formulation..

70. A pharmaceutical composition according to claim 69 wherein the composition
comprises, in addition to active material, pharmaceutically acceptable excipients

suitable to form a composition for a dry powder inhaler.
71. A pharmaceutical composition according to claim 69 or 70 wherein the

composition comprises, in addition to active material, a finely divided

pharmaceutically acceptable carrier.
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73. A process for preparing a dry powder inhaler

according to claim72, which 5 process conprises
waoreoosiog28he active ingredients optionally w t hP@EI/GB2005/004935

suitable carrier, and providing the conposition in a

dry powder inhaler. 74. A pharmaceutical conposition

according to any one of clains 38 to 47 in the form

of an inhalation suspension. 10 75. A pharnaceutica

conp05|t|on ac rd|n t.o claim74, nprisin )

72phanéiy e e HEpee %oa}tm@cgml%% gy @f claims 69

gPrn1an |nhalat|on suspension. 76. A pharmaceutica

conp05|t|on according to claim74 or 75 conprising, in

15 addition to active naterial, a polar solvent, a

ton|C|ty adj usting agent, a mettln agent, a
73 ¢ he PaPiasesSalgE MECREREE Gh Yo RAV ST Wha £ PRcoTding Hpige dds which

prdls RERR mﬁ9§ i Qﬁ%&%@%&%ﬁs‘o@%@@% gﬂﬂraasglg%glca&m and

pn&ﬂ&ﬁ@ﬂ@ﬂmgmkhﬁumthWEypngﬂeﬂmhﬂbs optlonally 20
together with chelating agents, tonicity adjusting
agents and wetting agents and any other suitable
exci Y .
45 CERl el lion ROLENE: (R BB LERRIY I8 to 47 in the
ﬁnhlphaimmﬁbubm@m@emnmm05|t|on conprising a
therapeutically effective isonmer of sal butanol or a
salt, solvate, ester, derivative or 25 polynorph
75! her eoéh%c&tﬁ!a}‘C%S&;BélﬁQﬁd c@oﬁg{g opel gl%ﬂh ’)w dm rising
process conpri ses Ing the saidingredients to f orm
phamhateaiiuatio aictdptable SHRipidntp svitads toafocmradi inlpldtiorcdi@pensih.
conprising (a) adding the therapeutically effective
i sonmer of sal butanol with the glucocorticoid, and
769Pt IAo zjln?écéxﬁfcfaf‘%BﬁPBsm&\ﬁ bBcordfhgCio! f8fm %o&e% aBbmprsing, in
or a co |nat|on t her eof a
add'ﬁirohﬁd} ectn(ehhateﬂgl WHolo @@N@M@%ﬂ@i@h@ﬁﬁ%ﬁlg&ﬁt} @3%etting agent,
rj the ca er w a suitable valve and (c)
acg‘ﬁiéfn;ggﬁ %PB%@Pﬁl‘%\‘}?ﬁlyfﬁaF ough the valve. 80. A
process according to claim79, wherein the
therapeutically effective isoner
77. A process for preparing a pharmaceutical composition according to claim 74,

75 or 76, which process comprises suspending the active ingredients optionally
together with chelating agents, tonicity adjusting agents and wetting agents and any

other suitable excipients, in a liquid vehicle, and optionally adjusting the pH.

78. A process for the manufacture of a pharmaceutical 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 form said composition.
79. A process according to claim 78 comprising (a) adding the therapeutically

effective isomer of salbutamol with the glucocorticoid, and optionally surfactant, with

either propellant 11 or propellant 114 or a combination thereof to a canister (b)
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5 of sal butanol and/or the glucocorticoid are mlled

wWith propellant 11 or propellant 114 or a conbination
wo b@omef283 81. A process according to clai m 78 PCT/GB2005/004935

conprising (a) adding a therapeutically effective

i sonmer of sal butanol, and gl ucocorticoid and

optionally cosolvent or 10 bul king agent; surfactant;

or cosolvent and surfactant to a canister, (b)

crinping the canister with a netered val ve (c)
crigppingithgycaniercuith 8 suitalp valvejapd &) changing propellant 12 through the
Vt\%-[r af | uor oet hane (HFA134a) or

ai, , 1,2, 3,3, 3-hept af | uor oet hane (HFA227) or a

conbi nation thereof. 15 82. A process according to

claim 81 wherein the therapeutically effective isonmer
8bf  sAlInBRReaRICORHEE EbSBIM &Rt Wt the thgrapgetinally effective isomer

e
1 1dHAl@A®indonkhdredf, 2, 3, 3, 3- hept af | uor oet hane ( HFA227)

or a conbination thereof. 20 83. A conposition
according to any one of clainms 38 to 71 or 74 to 76

for us ' . . POSi{ign accqrding..
Sito. iy io0ds o RS B S hn, 79 o SnSRE b} 8ftgR f dhépfthicany
effdceiad | ipgmére oPi dattiubdiiioldi Hdr dhicsc@tidoidehad ashtoAn tdoRSent or

i ncl udi ng bronchoconstriction, 25 asthm and D.
budlsing Repmst Rgdadtat; eheosoheat rath suifartant e mneanisteru € aémping the

yoan, -af r LI at hS ch_as..asthma, .

B0 o SRRSO SONMEES, B MR b per 112
tetrefliedetheengHF2dS4adrnil St 1,28i 393 heftaflusidemape WHER Y or a

ef fecti ve anpunt of a pharmaceutical 30 conposition
cogebipatign Beraply one of clainms 38 to 71 or 74 to 76. 50

WD 2006/ 064283 PCT/ GB2005/ 004935 86. Use of a

conbi nati on of sal butanol or a physiologically
82acceptpadiless saotding e ckirh &Endheregl theatampétiiatly fedective isomer

in the | ong-term managenent of asthma and

[ reat nent .
of@@_‘cango 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.

83. A composition according to any one of claims 38 to 71 or 74 to 76 for use as a

medicament.

84. A composition according to any one of claims 38 to 71 or 74 to 76 for use in
treating respiratory disorders and related conditions, including bronchoconstriction,

asthma and COPD.

85. 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 therapeutically effective amount of a pharmaceutical

composition according any one of claims 38 to 71 or 74 to 76.
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87. A conbination conprising a therapeutically

effective isomer or sal butanol or a salt, solvate,
w@3aoe/ne428®ri vati ve or pol ynorph thereof and a PCT/GB2005/004935

gl ucocorticoid and optionally at |east one

phar maceuti cal |l y acceptable carrier; for sinultaneous,

separate or sequential use. 10 51

86. Use of a combination of salbutamol or a physiologically acceptable salt
thereof and a glucocorticoid for treatment in the long-term management of asthma

and COPD.

87. A combination comprising a therapeutically effective isomer or salbutamol or
a salt, solvate, ester, derivative or polymorph thereof and a glucocorticoid and
optionally at least one pharmaceutically acceptable carrier; for simultaneous, separate

or sequential use.
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