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bronchoconstriction. Pharmacological intervention is aimed at the prevention and
control of asthma symptoms, reducing the frequency and severity of
exacerbations, and reversing airflow obstruction. The most commonly
administered therapeutic class of drugs is betamimetics, which may be
administered either alone or in combination with other related therapeutic agents.
Betamimetics are preferably administered by inhalation so as to provide local
action and thereby reduce undesired systemic effects. Two main beneficial
effects of inhaled betamimetics in asthma are bronchodilation and inhibition of
bronchoconstriction induced by exercise and other provocative stimuli. Inhaled
short-acting betamimetics like salbutamol (also known as albuterol) and
terbutaline are recommended for the relief of acute symptoms, while long-acting
agents like ‘salmeterol are used in combination with corticosteroids, anti-
cholinergics and leukotriene inhibitors for long-term asthma control and prevent
tolerance to the inhaled medication.

One such combination of salbutamol with ipratropium WhICh is available
under the trade name Duoneb is marketed by Dey Pharmaceuticals. This
contains ipratropium bromide in a concentration of 0.5 mg and albuterol sulphate
in a concentration of 3 mg equivalent to albuterol 2.5 mg per 2.5 mi inhalation
solution. This is described in US patent number 6632842 in which the inhalation
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isomers. In-vitro studies suggest that the two enantiomers have different binding
affinities for the beta-adrenoreceptor, may exert opposing effects on
inflammation, demonstrate different effects on mucociliary transport, and display
differing pharmacokinetics. The R-isomer has greater bronchodilatory effects
than the racemate and may have anti-inflammatory properties. The S-isomer has
markedly less affinity for the beta-adrenoreceptor.

Several methods for preparation of levoalbuterol havé been described in
the prior art such as US patent application number 20040115136 by King Code
which describes a method of preparation of levalbuterol tartarate.

Patent application number CN1413976 by Suzhou Junning New Drug Dev
CT (CN) describes the synthesis of levosalbutamol and US patent application
number US2004054215 to CIPLA Limited discloses a method for obtaining an
optically pure R-isomer of albuterol.

Salmeterol is a potent, long lasting betamimetic agent commonly
prescribed for the treatment of patients with obstructive airway disease such as
asthma. Salmeterol is commonly marketed as a racemate mixture under the
trademark SEREVENT.

The R and S isomers of salmeterol are known. European patent
application number EP0422889 and US patent number 5,919,827 both relate to
the R-isomer of salmeterol and suggest that it has a particularly advantageous
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any other available isomer. It is well described by, for example, US 6068833, US
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Combinations of R,R-formoterol along with corticosteroids in
bronchodilatihg therapy have been described in W02004047828 which claims a
combination of R,R-formoterol and roflumilast; and in US2004019025 which
claims a combination of R,R-formoterol and rofleponide.

The present invention hereby provides a pharmaceutical composition
comprising a therapeutically effective isomer of a betamimetic agent or a salt,
solvate, ester, polymorph or dérivative thereof, optionally along with a suitable
bronchodilator such as an anti-cholinergic agent or a salt, solvate, ester, isomer,
polymorph or derivatives thereof, thereby providing a additive effect.

It is an object of the present invention to provide for a formulation, which
provides the advantages of potent and selective therapeutic activity by employing
the therapeutically more effective isomer of betamimetic agent or a salt, solvate,
ester, polymorph or derivative thereof.

It is another object of the present invention to provide" for a formulation,
which comprises a combination of the therapeutically more effective isomer of
betamimetic agent or a salt, solvate, ester, polymorph or derivative thereof,

optionally along with an anti-cholinergic agent or a salt, solvate, ester, isomer,
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It is yet another object of the invention to provide for a method of
preparation of the pharmaceutical composition of the inventibn.

According to the present invention, there is provided a pharmaceutical
composition 'in a dosage form suitable for inhalation, which composition
comprises a therapeutically effective isomer of a betamimetic agent or a sal,
solvate, ester, derivative or polymorph thereof substantially free of the less
therapeutically effective isomer(s) of said agent, and optionally an anti-
cholinergic agent or a salt, solvate, ester, derivative, isomer or polymorph
thereof.

There are also provided methods for preparing pharmaceutical
compositions according to the invention.

There is also provided novel pharmaceutical compositions for the
treatment of respiratory and related disorders such as asthma, COPD, and such
other disorders, which resuit in bronchoconstriction.

The invention employs the most active, therapeutically speaking, isomer of
a betamimetic agent. Substantially free of the less therapeutically effective
isomer(s) means that these isomers will not be present in any significant amount.
Suitably, such isomers will be present at no more than 10% w/w of betamimetic,

more preferably 1% w/w or less. Thus, for example, compositions containing
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derfpeat bV&efnhe"lﬂ@cntlon is advantageous in that it employs the
therapeutically effective isomers of these compounds. Compounds such as
salbutamol, salmeterol and formoterol are known to exist as their R- and S-
isomers and for each of these compounds the R-isomers are more active than
the S-isomers. The difference in activity is such that the S-isomer has markedly
less affinity for the beta-adrenoreceptors than the R-isomer. The R-isomer has
greater bronchodilatory effects and has anti-inflammatory properties. Therefore,
the R-isomers are much more therapeutically active, and are hence preferred.
Although use of only these compounds helps to bring about sufficient dilation of
the bronchial vessels so as to provide relief, in order to avoid development of
tolerance to such drugs, it is preferable to give them in combination with other
bronchadilators. Such combinations enhance the bronchodilatory activity due to
an additive effect. Anticholinergic agents are a preferred class of compounds,
and can act additively to provide enhanced activity and avoid any side effects.
Anti-cholinergics include compounds such as ipratropium, atropine, tiotropium or
salts, solvatés, esters, isomers, polymorphs or derivatives thereof. The particular
combination of a betamimetic agent and an anticholinergic proves to be highly
effective because both the drugs provide bronchodilation by different mechanism
of action, which therefore results in an additive effect. These anti-cholinergics act
on the muscarinic receptors that are present in the large central airways thus

relaxing the central airways. And compounds like levosalbutamol, (R) -salmeterol
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effectlve isomer i.e. levosalbutamol, the dosage of the betamimetic agent to be
administered is reduced to half or even less than half. Due to this reduced
dosage, there are fewer cardiovascular complications, which are associated with
higher doses of bronchodilators. Therefore, the use of such a combination
comprising a therapeutically effective isomer and an anti-cholinergic agent
results in increased patient compliance.

According to one aspect of the present invention levosalbutamol may be
formulated as a solid oral dosage forms e.g. tablet, capsule, extended release
granules/tablét etc. These are formulated by techniques known to any person
skilled in the art. .

Levosalbutamol can be blended with diluents, binders, disintegrants,
glidants, lubricant and the resulting mixture compressed.

According to another aspect of the present invention levosalbutamol may
be formulated as a liquid. The liquid formulation may comprise one or more
suitable ingredients for liquid formulations like thickeners, sweeteners, buffering
agents, preservatives, artificial colors, chelating agents/sequestering agents and
flavours and other ingredients in addition to levosalbutamol.

A liquid formulation according to the present invention preferably has a pH

in the range of 3.0 to 5.0.
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betéﬁﬁﬁ@trié()ég@ﬂrﬁm the amount of anticholinergic agent (separately) include
0.005 - 0.5% w/w and 0.05 to 0.2% w/w. Preferred compositions include from
0.005 to 0.5% w/w levosalbutamol and from 0.005 to 0.5% w/w ipratropium, more
preferably from 0.05 to 0.2% w/w levosalbutamol and from 0.05 to 0.2% w/w
ipratropium. .

Levosalbutamol may, for example, be administered in the doses of 0.63
mcg to 1.5 mg up to 3-4 times daily. Ipratropium bromide can, for example, be
administered in a concentration of 100 mcg to 500 mcg, 3-4 times daily. (R) -
salmeterol can, for example, be administered up to 8 mg one to four times daily
whereas R, R-formoterol can, for example, be administered in doses between 8
mcg to 25 mcg daily. The combination is administered by the inhalation route so
as to provide local action and thus avoid undesirable systemic effects.

Specific combinations of any one of R-salbutamol, R-salmeterol, and R, R-
formoterol with any one of ipratropium, atropine or tiotropium may be used in any
of the inhalation formulations of the invention — for example MDI, DPI or
inhalation solution/suspension form.

The combination may further be combined with pharmaceutically
acceptable excipients in order to provide a suitable formulation. The combination
may, for example, be formulated as an inhalation solution for nebulisation, as an

aerosol composition, as dry powder composition for inhalation.
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present in suspension in the propellant, i.e. where it is present in particulate form
dispersed in the propellant, the aerosol composition may also contain a lubricant
and a surfactant, which may be chosen from those lubricants and surfactants
known in the art.

Other suitable aerosol compositions include surfactant-free or
substantially surfactant-free aerosol compositions. Where present, the lubricant
and surfactant may be in an amount up to 5% and 0.5% respectively by weight of
the aerosol composition. The aerosol composition may also contain a co-solvent
such as ethanol in an amount up to 30% by weight of the composition,
particularly for administration from a pressurised metered dose inhalation device.
The surfactants may be selected from those known in the art like oils such as
corn oil, olive oil, cottonseed oil & sunflower oil, mineral oit like liquid paraffin,
oleic acid, phospholipids such as lecithin and citric acid, sorbitan trioleate,
glycerol, glycol and the like, in the range of 0.0001-15% by weight with respect to
the active.

In a further aspect of the present invention there is provided a process for
the manufacture of aerosol composition which comprises ) addition of
levosalbutamol & ipratropium to a suitable canister, Il) crimping the canister with

the metered valve, Ill) charging with the suitable propellant. The process also
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According to the present invention there is also provided a process for
manufacture of a dry powder inhaler comprising levosalbutamol and ipratropium,
which process comprises mixing the active in.gredients optionally with a suitable
carrier, and providing the ingredients in a suitable dry powder inhaler.

For inhalation solutions, the drugs may be combined with suitable
excipients such as tonicity adjusting agents, pH regulators, chelating agents in a
suitable vehicle. The preferred tonicity adjusting agent is sodium chloride. The
pH regulators may be selected from pharmacologically acceptable inorganic
acids or organic acids or bases. Preferred inorganic acids are selected from the
group consisting of hydrochloric acid, hydrobromic acid, nitric acid, sulphuric
acid, phosphoric acid and the like. Preferred organic acids are selected from the
group consisting of ascorbic acid, citric acid, malic acid, tartaric acid, maleic acid,
succinic acid, fumaric acid, acetic acid, formic acid and propionic acid. Preferred
inorganic acids are hydrochloric acid & sulphuric acid. For organic acids,

ascorbic acid, citric acid and fumaric acid are preferred acids. Preferred inorganic



betam netic such as (R) -salneterol and R
R-fornoterol is used. Commercially avail abl e
w0 2006273 on of racem ¢ sal but anol sul phat e aneICT/GB2005/003475
i pratropi um brom de by Dey Pharmaceuticals as
descri bed in patent nunber US 6632842, clains a
conbi nation conprising 2.5 ng of sal butanol sul phate
and 500 nmeg of ipratropium brom de. However, with the

bas¢seaf sbidetdd fbAP e g?@ﬁﬂ YoRéit@ed iof SddifEiydroade, potassuum
| evosal butamol, the dosage of the betam netic agent to

hydsexiggni AMSReRILED | aydr@zs@@ed SPRIURK| Fagiongien qakadM: Haydroxide.
Pre?éjr%d &ié?né Babbd Srd Qﬂéﬁféél foRaH WE 'gr{%ﬁ‘ﬁ%né\éﬁniﬁi’vﬁfeéhyl amine,

cular conp I cations, are assocl ate
ethylenbmhmgherhydimsnmie br eﬂrtylmimmmor seth¥laerie¢,or dimetiylamine,

us uch canbi n conprising a.the eutically,
ethdioiaginge TUGIREINGn ORISR eLndT e BT REd el pedium
hydrdxid8.C Pesfersbip at has! isiedraliorf fethulAisiP Bgigrevitied Byethe present

aspect of the present nvent| on | evosal but anol nmay be

anEHHIQﬁJT‘%ﬁ@@"b@ esfé'l‘g%lofﬁéq’ dosage forns e.g. tablet,
or E@#ﬂaeole BHEE gﬁg%rrc% ¥ing '=8BH Sel%/a%l%@ GlefiCthe IS Sositions

ornul ated Dy techni qués "known o any person
of thki priesdni mvehtiorr and lrmsobal alesuisls whichberepbtanaiial ohientering

in todhbrlﬁeql]n Pé’g\??'? r%fergﬂ)l Egr&%é QUK aé %ﬂghﬁj hbygrthgagﬁect of

ur e “cofpr
complexing cations most preferably metal cations, The preferred agent is

ethylenediaminetetraacetic acid (EDTA) or a salt thereof, such as the disodium
sait.

Liquid vehicles for use in the compositions of the invention (particularly
inhalation solutions or suspensions) include, but are not limited to, polar solvents,
including, but not limited to, compounds that contain hydroxyl groups or other
polar groups. Such solvents include, but are not limited to, water or alcohols,
such as ethanol, isopropanol, and glycols including propylene glycol,
polyethylene glycol, polypropylene glycol, glycol ether, glycerol and

polyoxyethylene alcohols.
Further polar solvents also include protic solvents, including, but not

limited to, water, aqueous saline solutions with one or more pharmaceutically
acceptable salt(s), alcohols, glycols or a mixture thereof. For a saline solution as
the solvent or as a component thereof, particularly suitable salts are those which
display no or only negligible pharmacological activity after administration.

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

concentration known from the prior art. Preferably, benzalkonium chloride is

added to the formulation.
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Accordi ng to another aspect of the present invention
| evosal butanol may be fornulated as a liquid. The
WO papaiozispdr mul ation may conprise one or nore SRACT/GBR@S/003475
ingredients for liquid formulations |ike thickeners,
sweet eners, buffering agents, preservatives,
artificial colors, chelating agents/sequestering
agents and flavours and other ingredients in addition
to A(%G?&f’f‘\?%ttﬁg‘?ﬂrese%t'lh\%ﬂti@nftﬁér@%%%lé@ﬁrm Q'p?@cés% for the
t he prese invention preferably has a pH in the range
maoﬂfa:ettmetqﬁ ap, Iohalﬁtlgn salutine coapistng leyosaleutamal eﬁﬁl ipratropium
e r
T P SR mAreEb o R ¥he B B BSGnaIf an€EHEI A ents.
tonloﬁyoa@hbliﬂgarayentsw ainds any adther Isuieble eyredient iThe vehicle and

e banoGhRUERE PP 268 buf  ors i n

SPaEirili BE raa® Rl driecskiNgd RY theQart avR e titut
addi ti onof t%ﬁf‘é This s followed by {yaking substitutions

ancbfmedifieationsgmealy &g smadet i9e t%dee@mmﬂlwsem depgin without
deq%gﬁlgi‘?rg)bn?we 4‘:8@&'&% @Bqnv%’fhtwi’ﬁe*l'ﬁugaﬁ%hwld Egeunderstood that

uta ¢cor present | nvention
altmgadmmlmemr&dmvenhomdm beesOsperificaligngisclosed hiey Preferred

emBRER R A Co PP PR I SRSl S erziBHT thp"conoopts
hergii HEBRIseHENa) b gestrteds kP BY ahese kskilledlindde art, and that such
modifications and variations are considered to be falling within the scope of the
invention, which is limited only by the claims provided by this document.

The R-isomer of salbutamol sulphate has shown improvement in the Fine
Particle Dose (FPD) compared to racemic salbutamol sulphate. The results are

as follows :
R-salbutamol sulphate inhaler | Racemate salbutamol sulphate
inhaler
Fine Particle | Trial | Trial 1l Trial Il
Dose (%) 51.38 51.90 53.22 40.80

Before testing, both the R-isomer and the racemate are micronised in an identical

way.

Cascade analysis gives a value for FPD (Fine particle dose — particles below 4.7
microns) / % FPF (fine particle fraction) which gives a measure of the quantity of
particles which have probability to reach the lungs.

The test is done according to USP using Cascade impactor.
A study was conducted to compare bronchodilator responses to
levosalbutamol sulphate and racemic salbutamol sulphate administered via metered

dose inhaler in a randomized double-blind, single-dose, crossover study. In this

study single doses of 100 mcg levosalbutamol sulphate and 200 mcg racemic
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0.005 - 0.5%wWw and 0.05 to 0.2%ww. Preferred
conpositions include fromO0.005 to 0.5% w w
wo ewedziskut anol and from 0.005 to 0.5% w w i prBCT/GBRATI003475
nore preferably fromO0.05 to 0.2% w w | evosal but anol
and fromO0.05 to 0.2% w w i pratropi um
Levosal but anol may, for exanple, be adm nistered in
the doses of 0.63 meg to 1.5 ng up to 3-4 tines daily.
salbRafid] SRUIBBIE! RBt adra 565@5 5D Cin eﬁq@e@ Witht SEeBfb mild to

N a concentration o
modaidte brémdhial asthme, avhw wae]themrncurut@rgd @Velbé perlod of 6 hours. It

ﬁﬁ%@‘% %& %gpﬂg\’%ﬁ?’g?utgﬁﬁ' tsﬁ Bgteé; 3 rﬂ@b récemic salbutamol

sul Npfddeiced equivaknt thatem@naamteg)rmrmhbﬂllabg ispbyises over 6
he conbination is adm ni stered by the inhal ation
howsute so as to provide | ocal action and thus avoid

undfisid aplig eieat Gforf fid Qi trﬁﬂeﬁ' fédacé@%smatdfqeeogémutamou

any oné of R-sal butanol, R-salneterol, and
sulptiate iotrequlred mmdd%ra@emlgﬁ@twghﬁu@hatﬂatmé\%e the same

tiotrop may be used in any of the inhalation
the'fac?reHh?gfgaﬁs of the invention - for exanple MD, DPI

or \Wehisws feunds thattleeosasingtpeot iomdrerfree ﬂbwing than the racemate
ancE i IRGCRATEEN 9 SRRl SRR L AR o Rerrign hageteristios

provide a suitable fornulation. The conbi nation
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may, for exanple, be formulated as an inhal ation
sol ution for nebulisation, as an aerosol conposition,
wa@soodoy7spowder conposition for inhal ation. | n aPCHEB®S003475
conposition, the drugs nmay be added together or
separately in solution or suspension in a propellant.
An aerosol fornmulation according to present invention
may optionally conprise in addition to |evosal butanol,
Thd ﬁﬂna&ﬁ@o %E afd férelﬁﬁét[ﬁ?ﬁ‘ﬁ Mt%er{dtﬁmlt’ th@t&%be of the invention.
eutically acceptabl e agents such as cosol vents,
anti oxi dants and/or surfactants. Suitable propellants
i ncl ud Q bons such as n-propane, n-butane or
Exa}r@%lﬁﬁg?@ﬂﬂ"%t ures of two or nopre such hydrocarbons
Such gfadientsuor ot ri chl or onet hane, Qty /can
di chl jor odi f | uor onet hane and hal ogen-suybstituted
N9:dr ocar bons, for exanpl e fluorine-substituted
nNes,  puranes, opanes or
cycl op gr?gyﬁl%gréﬁl%ﬁgrél y 1,1.1 .2-t ﬁ?éfcwﬁ roet hane
Z{HFAlBlAeﬁltharnd 1, 1 , 1 , 2, 3 3 3- hept af| I0u@dmgr opane
/l—IEA’) $ 3\ Fore—Ssti In
Fal og;%(@ﬁﬂg?ﬁ ﬁjt ed hydr ocar bons Whel @ 40% active
4 ngre re“éﬁt fFesent 1n suspension 1 n1gfmgor opel I ant,
L. €. e 1t is present in partirulatpfnrmmqnprqu
in the pr opel l ant, the aerosol conposition may al so
SRy 8 Mool 2 Tod MR OB 11
{d)eThar slurry formed was filled in the canisters.

(c) This was crimped with the suitable valve and
(d) Charged with propellant 12 through the valve.

Example 2: HFA inhaler

Sr. Ingredients Qty /can
No.
. Levosalbutamol sulphate 12.00mg
12. HFA 134a 18.2gm

a) Levosalbutamol sulphate was added to the canister.
b) The canister was crimped with the metered valve and
c) Charged with 1,1,1,2-tetrafluoroethane (HFA134a) and sonicated.

Example 3: HFA inhaler

Sr. Ingredients Qty /can
No.

. Levosalbutamol sulphate 12.00mg
2. HFA227 20.4gm

13



O her suitable aerosol conpositions include
surfactant-free or substantially surfactant-free
wW@enesyls9Tonposi ti ons. Wiere present, the | ubrPCHOB2@NE03475
surfactant may be in an anmobunt up to 5% and 0.5%
respectively by weight of the aerosol conposition. The
aerosol conposition may al so contain a co-solvent such
as ethanol in an anount up to 30% by wei ght of the
COMOs b bHIbutBd sGHARWAS AQedhBicthistéd on_from a
pressuri sed netered dose inhal ation device. The
surladhamesisterywae ci@ped vith thednetered valka@id in t he
art i i{s c r ' ' j t
o1 1) CERF auHCEH ST £ 02 35, Ripeficpborop S (PR7ERR) and
ol ei csamgicdtedphosphol i pi ds such as lecithin and citric
acid, sorbitan trioleate, glycerol, glycol and the
like, in the range of 0.0001-15% by weight with
ExdnSSIBeE HRRirHeract i ve. In a further aspect of the
present invention there is provided a process for the
manuf acture of aerosol conposition which conprises |)

crehity t—tLevosatbutanot—& T pratTopi | suitapte
S(éi‘ani st@p,réq'?i)ﬂgcri npi ng the canister w W?ﬁ"e net er ed
Nal ve, [11) charging with the suitable propellant. The

c . alcanantianall

TCAT 1T

Meoonmmril oo dicodl b A ~F
Lurf aElt%\‘fﬂsa amEbsUBlaEnt after addit i1grpdc§?gt he

AT UGS[ AlcBhodrY powder 1nhalation, the|d 3y be
used @l one or optiaonally

3. Oleic acid 0.0024 mg

4. HFA 134a 17.849

a) Levosalbutamol was added to the canister.

b) Alcohol and surfactant were added to (a) and sonicated.
c) The canister were crimped with the metered valve and
d) Charged with 1,1,1,2-tetrafluoroethane (HFA134a) .

Example 5
Ingredients Qty/can
Levosalbutamol sulfate 12.00mg
Lactose 12.00mg
HFA134a 18.2gm

a) Levosalbutamol sulphate was added to the canister.

b) lactose was added to (a)
c) The canister were crimped with the metered valve and
d) Charged with 1,1,1,2-tetrafluoroethane (HFA134a) and sonicated.
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together with a finely divided pharmaceutically
acceptable carrier, which is preferably present and
woregpez7sehosen from materi als known as carri erBCT/GBR0§/003475
powder inhal ation conpositions, for exanple
sacchari des, including nonosaccharides, disacchari des,
pol ysacchari des and sugar al cohols such as arabi nose,
gl ucose, fructose, ribose, nannose, sucrose,
Exéﬁ@gqﬂose, | act ose, nmaltose, starches, dextran or
mannitol. An especially preferred carrier is |lactose
The dry pbwgredients be in capsul es of d¢dyéaam or HPMC,
or——bH-sters—of—altermatiyety—the wrer—rray—be
cont al‘ﬁgﬁsae@u%"}oéfg% ir inja multi dg?gdg’@ povvde?
Inhal atTon Egdnee. The particle size @Beigmsactive

ingredient and that of the ‘%—LLL—%L—M@L%@&@-&I——J—D—
dry powder HbBAB3Eitions, can be reducPd308Mshe desired
tevet—by—conventiomat—Tetods, for exanpie by grindimn
inan air-jet mll, ball mll or vibrator mll,

m i) olpearsiaftutamiod was suidey-td tlye ogpisley.ophi | i sati on or
regrystalljsati from.su cr.itical media. According
to%t)l*éfcﬁi‘@ls\é(ﬁ? a%ﬁ@@ﬁ? ?%)r?'f‘ﬁ%?@c?@%al so provided a

Pr @5 €Fie CahistEWéRCHmiSeivith titls iheateredasaivended er
conprising | evosal butanol and ipratropium which

pr 60 eShawedh WithddFAZ4(-ng the active ingredients
optionally with a suitable carrier, and providing the

ingredients in a suitable dry powder inhaler.
Example 7

Ingredients Qty/can
Levosalbutamol sulfate 12.00mg
Magnesium stearate 0.0012mg
HFA227 20.5gms

a) Levosalbutamol was added to the canister.

b) Magnesium stearate was added to (a)

c) The canister were crimped with the metered valve and
d) Charged with HFA227 and sonicated.

Example 8
Ingredients Qty/can
Levosalbutamol sulfate 12.00mg
Isopropyl myristate 0.0012mg
HFA227 20.5.6gms

a) Levosalbutamol was added to the canister.

b) Isopropyl myristate added to (a)
c) The canister were crimped with the metered valve and
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For inhal ation solutions, the drugs may be conbi ned

Wi th suitable excipients such as tonicity adjusting
w@@nos739PpH regul ators, chel ating agents in a BCI/GBR006/003475

vehicle. The preferred tonicity adjusting agent is

sodi um chl oride. The pH regul ators may be sel ected

from phar macol ogi cal | y acceptabl e i norganic acids or

organic aci ds or bases. Preferred inorganic acids are
sel Oéécgm,,fmﬁpgr at®8shishieny of hydrochloric
acr romc ac , nitric acid, sul phuric acid,
phosphoric acid and the |ike. Preferred organi c aC|ds

Exa}gﬁlgﬁgﬁéﬁ%glérom the group consisting of ascorbic

ic acid, malic acid, tartaric acid, maleic

K¢l d, | iswgesdiens acid, fumaric acid, acet(i)tgz/ean d, formec
aci d jand propionic acid. Preferred i ngrgani c acids are
drochloric acid & sul phuric acid. For organic acids,

ﬁscor”eé@é éai‘hb Eliphafd 0 and TUunari ¢ 2QangT €

prefe erred inorgani chases are selected

Z.rom tAkeoi;oloup conS| sting of SOdI um hy @r&ﬁégﬂe

nat-a
T

ar bopQUElE 83 of um hydr oxt der Pref o r 40 BPACE bases

Are se;i.ipAQQyJ fromthe group consisting 1g{g4get hyl

ani nel, _ethyl eneimine hydroguinone, efl hyl enei m ne,

et hyl am ne, di et hyl am ne, et hanol ani ne, butyl am ne

h B sodi um hydr oxi de.
dithu th8g&nisk y
Pre )erx'lg\?)(?gy a tﬁygl\’\%rse%ﬁ at |gon orr"rrurati on as provi ded
by HhAlqmhesand surfactant weréadded joH(a) and foniceige of 3 to
> c) The canister were crimped with the metered valve and

d) Charged with HFA227.

Example 10 :
' Tablet formulations
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Sui tabl e chel ati ng or conpl exi ng agents nmay be used in

the conpositions of the present invention, and nay be
worioeno2ises whi ch are capabl e of entering into PORBB2005/003475

bonds. Preferabl e those conpounds shoul d have the

effect of conplexing cations nost preferably netal

cations, The preferred agent is

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

t hereof, such as the disodiumsalt. Liquid vehicles

for use in the conpositions of the invention

(particularly inhalation solutions or suspensi ons)

ISICT udengliidientse not limted to, polal Qip(meltab)
i ncluding, but not limted to, conpoupds that contain

ro>y| groups or other polar groups| Such solvents

|1nu U”F.ev cﬂ%h Hef{ré[ ed 10, Wate[,Qpp al conol s,
such as e | sopr opanol . _and al ycol's |nclud|n0

@&.opyl @hacgl ycol poI yet hyl ene gl ycol | 68080y pr opyl ene

nl veol .n! \ICC! t het cer UI u”d revet hyi ene
éohml\@&q’g@fs[tﬂgrpe ﬁGﬁ'H’K@m vents al g; W'@pude protic

splve fl_%ctds@‘” udi ng, but not Timted {oz30w8ter,
agueolls saline solutions with one ar re

I

fhar T}@@mumatamh@b@ﬂa%l e salt(s), pl@8Rols, glycol's
ol ve

Fﬁ% el cor . POl da ballnc SO ? UH dasS lHE
({1 C

“las a conponent thereof, pa ularly
sui t ablageig@l t s are those which 1.40
8. Purified water Qs
9. Colioidal silicon dioxide 1.20
10. Talc 2.60
11. Magnesium stearate 3.00
Process:

1 and a part of 2 were cosifted to form premix A. 2,3,4,5 were loaded along with
premix A into a product bowl. A starch gelatin paste was formed using 6, 7, 8.
The starch gelatin paste was sprayed into the blend in the product bowl to from

granules. The granules so obtained were lubricated with 9,10,11 and

compressed.
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di splay no or only negligible pharnacol ogi cal
An Anti-m crobi al
w@o®no2758y be added for multi-dose packages.
be apparent to the skilled person,

after adm n

preservativ

i stration.

es wll

activ
preservativ

Ity
e

L T/6BR@S5/003475

particul arly benzal koni um chl ori de or benzoic acid or

benzoat es such as sodi um benzoat e,

sorbic acid or

sor bat es such as potassi um sorbates in the

Ex eriration known fromthe prior art.
enza

Preferably,

oniumchloride is added to the

formul ati on. According to the present

i nvention ther

e

is also provided a process for the nanufacture of an

i nh tion solution conpri-singlevos

i pr bﬁ%m*ﬁﬂée%'neﬂﬁ%ss con‘prlvses FsEng/tal) the dr ugs
and f“ oA X, JsBBut mﬁeage Sporoni Ci Uy

adj usti ng a|qents an anv her suijt a%?e ingredient jin

a vel2.cle anstasch usti ng the pH u5|

adj u

skilll®d in

rﬁ;}B@OsuitabI e pH

I Cu\.u [

Erogyetaline Q?QPS%Sﬁg st

nnnnnnnnn C PN O
CU Ul

b‘%?‘ﬁ’t“ﬁi |Clol;1$ and

nodi fAcati Olrl_sad@éé be made to the I
her el n

ut departing fromthe

i nver.i on.

rp&end 1 on di scl ose

scape of the

THedUm $ta§1|itﬁﬂ

V@leée unde

d

rfs@@od that al t hough

t he esent
by preferre

ILI UTI Ildb UUUII S NG
dsfé@ di nents and optidn

HI catty drsctos
f eat ur es,

ed

nodi {fz.cat | onGertinvari ati on of the
di sc al’
art,| &nd thiﬁuréf%water

db?i(aept s herein

ose—skiH-ed—-r—tHe

9. Colloidal silicon dioxide 0.60
10. Talc 1.30
11. Magnesium stearate 1.50

Process:

1 and a part of 2 was cosifted to form premix A. 2,3,4,5 were loaded along with

premix A into a product bowl. A starch gelatin paste was sprayed using 6, 7, 8.
The starch gelatin paste was sprayed into the blend in the product bowl to from

granules. The granules so obtained are lubricated with 9, 10, 11 and

compressed.
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nodi fications and variations are considered to be

falling wiwthin the scope of the invention, which is
wo povbEH9DNl Yy by the clains provided by this dpCT/GBRG05/003475

The R-isomer of sal butanol sul phate has shown

i nprovenent in the Fine Particle Dose (FPD) conpared

to racem ¢ sal butanol sul phate. The results are as

follows : Before testing, both the R-isomer and the

e are mcronised in an identical way. Cascade

E"a;"ﬁgﬁggs gives a value for FPD (Fine particle dose -
particles below 4.7 mcrons) / % FPF (fine particle
Heaettrpp)—mwhi chi-gtves—aneasure—of —theusnt i ysof
pscl'?'ti c [ﬂgr FShave probability to reggﬁc‘mtﬁ\bdngs.
Te test is done according to USP using Cascade

Lmmact pbr A_study

P . \ dy was-conducted to cofpare ———————
bt-onch JH?Y%QE’H?U@B@&)§HE€@ to | evosal bu &R sul phate

agrd ’d“SghﬁJmc'@'rru%o%”Di sutphate adm NifFoRied via
net ered dose inhaler in a randoni zed double-blind,
s3.ngl e} Bobethytersexider study. In this {20y single

doses—pf—100—+eg-t-evogatbutarpt—sutphate aRre—200—+eg

ihceni 5aftose WOWﬂraBﬂate were adm ni| <PA%d via MO

I3 SUD| AGEfRoxXYbFdpyPEaRIcsem 1 d T 0 noder age gy onchi al
Who were 't

ast hna e’then nonitored over @ period of 6
Hbur s. | Colloidsl siiceridionige 100 meg | evosdl¥t anol

S P FaBRE SR Saratb e o Sat but At G

Film coating

9. Cellulose acetate 6.6
10 Hydroxypropylmethyl cellulose 1.0
11 Polyethylene giycol 0.4
12. Ethanol gs
13. Methylene chloride gs

All the tabletting ingredients except magnesium stearate were sifted. The sifted
ingredients were then lubricated using magnesium stearate. The blend so formed
was compressed to form tablets. Cellulose acetate, hydroxypropylmethylceliulose
and polyethylene glycol were in ethanol and methylene chloride mixture to form a
film coating solution. The tablets were then coated with the film coating solution

and were drilled on laser drilling machine.
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sul phat e produced equi val ent ti me-dependant
bronchodi | ator responses over 6 hours. Thus, it is
web®@an2fspom t he study that a reduced dose of PCT/GB2005/003475
| evosal but anol sul phate is required conpared to
racem c sal butanol sul phate to have the sane
therapeutic effect. W have found that | evosal butanol
is nore free flowi ng than the racemate and has the
Exd Ignhage of giving better suspension and di spersion
acteristics. The foll ow ng exanples are for
|IIustrat|on but do not I|mt the scope of the

e nt afpte—+—eFc—+rhater—a)y—t at .dIIUI
S9F-phal E‘%’ﬁg‘\?'gglthl n were added with t?‘&g@? ant 11
(Rb The slurry formed was filled in the canisters. [c)
This was crinped with the suitablevalve and{d)

Char gejLWQifﬁ@#tQﬁ@' sHif@te12 t hrough t he A/l ve. E;<arrp e

LiC

HFA ol sulrphigdpypy Was added| to
the cawl‘_Mi bBWI‘PS%?‘;ﬁ‘?QP‘Ser was crinped with the
n:EtereJILaab\senmnbhy)jrétbar ged with 1,1, BS 35

A

2-tet fl yoroethane /l_IEI\1 4ar—ah e

—

Aroaa—aftt—So6Mi Ex arp) €
4. HeA| TRl er a) Levosal but anol sul fa eJ as added to
EE CaNElSidal silicon dioxide 1.5
6. Magnesium stearate 0.75
7. Magnesium stearate 0.5

Levosalbutamol sulfate and lactose were cosifted to form premix |. A blend of
HPMC, colloidal silicon dioxide, talc, magnesium stearate and premix | was
made. This blend was then subjected to slugging. The tablets so formed were
then milled and further passed through appropriate mesh. The granules so

obtained were then lubricated with magnesium stearate
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b) The canister was crinped wth the netered val ve and
c) Charged with either 1, 1
WQ 1008/0375%5 3- hept af | uor opr opane (HFA227) and sopPCT/&B2@s5/003475
Exanpl e 4: HFA inhal er a) Levosal butanol was added to
the canister. b) Alcohol and surfactant were added to
(a) and sonicated. c) The canister were crinped with
the netered valve and d) Charged with 1,1 ,1
- raf | uor oet hane (HFAl134a) Exanple 5 a)
Exal_néel'g?a but anol sul phate was added to the canister. b)
| actose was added to (a) c) The canister were crinped

WSt.h t hingredeerdd val ve and d) Char ged |tyH{mig/tab), 1

L 2-tetrafl uoroet hane (HFA134a) and soni cat ed. Exanplie 6
a)OLevpsal but amol was added to the cafister. b)

A cohol TaBrtsrdded to (a) and Sonicated c) The canisfter
were crinped with the netered valve and d) Charged |
WMt h HEbepgsalbutamol Sulfate 2.00

2. Calcium sulfate 20.00

3. Croscarmellose sodium 10.00

4. Lactose monohydrate 76.50

5. Colloidal silicon dioxide 1.50

6. | Ethanol gs

7. Magnesium stearate 1.00

Film coating

9. Ethyl cellulose 4.2

10 Hydroxypropyimethyl cellulose 3.4

11 Polyethylene glycol 0.4

12. Ethanol as

13. Methylene chloride gs

Levosalbutamol sulfate, calcium sulfate, lactose monohydrate, croscarmellose
sodium, and colloidal silicon dioxide were sifted to form premix A. the premix A
was granulated using ethanol. The granules so formed were lubricated using
magnesium stearate and compressed to form tablets. Ethyl celiulose,
hydroxypropylmethylcellulose and polyethylene glycol were in ethanol and
methylene chloride mixture to form a film coating solution. The tablets were then

coated with the film coating solution and were drilled on laser drilling machine.
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Exanple 7 a) Levosal butanol was added to the canister.

b) Magnesi um stearate was added to (a) c) The cani ster
wowrge/0zistsiped with the netered val ve and d) Che€mye#2005/003475

wi th HFA227 and sonicated. Exanple 8 a) Levosal but anol

was added to the canister. b) |sopropyl nyristate

added to (a) c) The canister were crinped with the

metered val ve andd) Charged with HFA 227 and
Exérﬂél 1;;IhsqgwloExanpl e 9: HFA inhaler a) Levosal but anol

ded to the canister. b) Al cohol and surfactant
were added to (a) and Sonl cat ed c) The cani ster wer e

Icillr: °xz§\%? & Tablet formul at| ons SS') 1 g4nd
a part of| Pevwsabutanbf §@pghste form prempo.@e4®, 3,4,5
wefe | ocaded along with

2. Sodium benzoate 0.200

3. Hydroxy propyl methylcellulose 0.300

4. Disodium edetate 0.050

5. Sodium citrate 0.100

6. Citric acid monohydrate 0.200

7. Sodium chloride 0.100

8. Sweet orange 0.200

9. Sodium saccharin 0.100

10. Sunset yellow ' 0.004

11. Purified water g.s. 100.00

Procedure: In specified amount of purified water was added and ingredients 2, 4,
5 and 6 were dissolved. 1 was added to the above solution followed by ingredient
9, 7 and 3. The pH was adjusted between 3.0 to 5.0. Ingredient 8 and 10 were

added and the volume was made up using 11 and mix for specified time.
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prem x Ainto a product bow. A starch gelatin paste
was formed using 6, 7, 8. The starch gelatin paste was

WGEpayems9i nt o the blend in the product bow

gr anul es.

with 9,10,1 1 and conpressed. Exanpl e 11 Process:

The granul es so obtained were | ubricated

1 and

a part of 2 was cosifted to formpremx A 2,3,4,5
were | oaded along with prenmix Ainto a product bow. A

Ex%gfeCﬁB'gﬁl{uﬂi n paste was sprayed using 6, 7, 8. The
starch ‘gel'atin paste was sprayed into the blend in the
product bowl to fromgranules. The granules so
obtatred pie Habrieated—wth—9—10—H—and—
conSF' ged."@(ﬁﬁ‘ﬁ"és 12 All the tabletti n;bfyn‘gﬂ"@@pents
except WBEJID@\%S@[BLﬁérﬂ@rﬁilgha@fe sitted. [ideg241Tted
in S were then |l ubricated usi ng (magnesi um
st par at e. | F8diup) benrrosde f or ned was conpr|éb2@@ to form
t aphets—1Cai 1 i
hydroxyprop ?@%(ng?@}éﬁé&b@gglué%%e pol yet hoy'?%%e gl ycol
wer4. i n et Dsodiunaedetabd hyl ene chl ori de |0.85@re to fgorm
a Hlm-ecopti-ng—soluti-er—Fhe—tablets—were—then—coated
wi B the fPPHEEDLS "M%y sol ution and were G99 ed on
Ias§_r ar T it aBaGhbméhyaratep! € 13 Levosaj pag anol
su_at_e_aHn_d_k_a_u_os_e_\AEre cosifted to farmpremx I. [A
bl e®d of | Sweet orange 0.200
9. Sodium saccharin 0.100 -
10. Sunset yellow 0.004
11. Purified water g.s. 100.00

Procedure: In specified amount of purified water was added and ingredients 2, 4,
5 and 6 were dissolved. 1l was added to the above solution followed by
ingredient 9 and 3. The pH was adjusted between 3.0 to 5.0. ingredient 8 and 10

were and the volume was made up using 11 and mix for specified time.
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HPMC, col | oi dal
stearate and prem x |
wGaaivpeztsesl to sl uggi ng. The tablets so forned MEr/6BRV8103475

tal c,
Thi s bl

silicon dioxide,
was nade.

magnesi um
end was then

mlled and further passed through appropriate nesh.
The granul es so obtained were then lubricated with

magnesi um st ear at eExanpl e 14 Levosal but anol
cal ci um sul f at e,

Ex@ﬂpm pr e

et hanol .

ma{

Et

po
ch
ta
SO
ma

anpgint of
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SO
ad
ad
Sp
sp
in
ad

1$r' igl el

| act ose nonohydr at e,
Qj col | oi dal
X A

sul f at e,

croscarnel | ose
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the prem x A was granul ated using

The granul es so fornmed were | ubricated using
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l'j'ltgggg%h‘lﬁ?dr oxypropy! net hyl cel
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yet hyl
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ensyosklbtamves@phateet hanol ang

mxture to forma fllmrnmlno

g4yl ene

solution TH

e

hPet s wePeditRrhenzoated with the film

1| b289 ng

L
U1 UTI

C

i ne. Bxanpl e

o taser—dri
Zggd Procedure: |

O] gqojﬁﬁqsa

=
n specified

- 5_and

mmbﬂﬁjneédmmter was added and

wera di ccnl \IQ!‘I 1 \Was addad

ino5@di ents 2

o t ha ahauvp

®tion

|Zav v a v,

f%@‘i‘Hﬂkﬂtnge i ngredient 9, 7 an

TC AUV

cp @00 The pH

VAL S

gsted
ded an

TERNEEBIEndchat® TNOT €Tl ent

he vol ume wds nmade up usi ng

F2amd 10 wer
11 and m x fq

e
r

péi fied

$<DdrsnEmi¢md% 16: |iquid Proce

dut@l |n

gg..ic

edi enit

§ ééf qraﬂgepul red—water—was

and 6 were dissol ve

e

ded to

t Sediahpyscchatint i on f ol [ owed by

was
0.100

10.

Sunset yellow

0.004

11.

Purified water

g.s. 100.00

Procedure: In specified amount of purified water was added and ingredients 2, 4,
5 and 6 were dissolved. 1 was added to the above solution followed by ingredient
9, 7 and 3. the pH was adjust between 3.0 to 5.0. ingredient 8 and 10 were add

and the volume was made up using 11 and mix for specified time.
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ingredient 9 and 3. The pH was adj usted between 3.0 to

5.0. ingredient 8 and 10 were and the vol une was nade
waipooa®2gs 11 and m x for specified time. Exanpl BCTGB2005/003475

liquid Procedure: In specified amount of purified

wat er was added and ingredients 2, 4, 5 and 6 were

di ssolved. 1 was added to the above solution foll owed

by ingredient 9, 7 and 3. the pH was adj ust between
Exénpl RS% Qig i ngredient 8 and 10 were add and the

vol une mas made up using 11 and m x for specified

time. Exanple 18: |iquid Procedure: In speC|f|ed anount

of raurifed—wat s—add—and—hgreti-ent 5—and
6 1aF-dN; ldogredients - " oqded to the ato@téﬂs/ﬂ’f’ll)’t)l on

folowed hye\;o@am@érﬁats@phgteand 3 . The mgbags ad ust
befween : Ingredient 8 and 10 were add an

t he2vol unESQﬁiyiThl%ﬁn,ZQaEﬁ using 11 and i Q‘Z)QO speci fi ed

ti pp—E tate,—s rctttoride,

I evg'sal butﬁﬁP*ZBWPA’F ek Igéi!:'iﬁcgést:ew ved ijn W%\%q er and the
pH pas ad] Disbdidim Edetzd e 20 The di sodi Jo.@s®et at e,
sodium-chl oride 1l evosal butanmpl sulfatg were dissolyed
i n| Yt er |arRAMMECBRS s adj ust ed. Exangl®!1® 1 The

di pgdium [ Eh&d ng@,%ﬂya}é;[gl oride, Tevagpdgit anol

sul fate re dissolved

7. Sodium chloride 0.100
8. Sweet orange 0.200
9. Sucrose 50.00
10. - | Sunset yeliow 0.004
11. Purified water g.s. 100.00

Procedure: In specified amount of purified water was add and ingredients 2, 4, 5
and 6 were dissolved. 1 was added to the above solution followed by ingredient
9, 7 and 3. The pH was adjust between 3.0 o 5.0. Ingredient 8 and 10 were add

and the volume was made up using 11 and mix for specified time.

Example 19
Sr. Ingredients Qty (%wliv)
No
1. Levosalbutamol sulfate 0.0602
2. Sodium chloride 0.900
3. Disodium Edetate 0.050
4, Sulfuric acid Qs to pH 3.0 to
5.0
5. Purified water Qs 100ml
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wat er and the pH was adjusted. Exanple 22 Al the

ingredients were blended and filled in appropriate
wG@ewe/ozApS Ul es. Exanpl e 23: Process: 1. Add anPCT/GB2005/003475

di ssol ve di sodi um edetate and sodi um chloride in

freshly boiled and cooled water. 2. Add and di ssol ve

i pratropi um brom de and | evosal but anol sul phate i n the

above solution. 3. Adjust the pH of the solution,

Y, h S e
Th?he X ede%t%laé)&]ﬁ_‘na@oﬁ&? Igggéglbﬂg@éguﬁ% \U@#é deQoIved in
watsemsiathblm—hwas admd;técbratropl um brom de are wei ghed in

an alum niumcan. 2. Lecithin is dissolved in a
sufficient quantity of propellant Pu and added to the
Exahp@ 20 um can of step 1. 3. The alum numcan is

crinped and sealed 4 Propellant P12 is then charged
Brough Ingredientsi ni um can. Qty (%w/v) i
No
1. Levosalbutamol sulfate 0.015
2. Sodium chloride 0.900
3. Disodium Edetate 0.050
4, Sulfuric acid Qs topH 3.0t0 5.0
5. Purified water Qs 100ml

The disodium edetate, sodium chloride, levosalbutamol sulfate were dissolved in
water and the pH was adjusted.

Example 21
Sr. Ingredients Qty (%wlv)
No
1. Levosalbutamol suifate 0.0304
2. Sodium chloride 0.900
3. Disodium Edetate 0.050
4, Sulfuric acid Qs to pH 3.0 to
5.0
5. Purified water Qs 100ml

The disodium edetate, sodium chloride, levosalbutamol sulfate were dissolved in

water and the pH was adjusted.
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Exanpl e 25: Process: 1. Levosal butanol sul phate and

i pratropi um brom de are wei ghed in an al um ni um can.
wQ@200¢kz7588Nn i s then crinped and seal ed. 3. Propet/Ganios/003475

P134a are added to make up the required

quantity. Exanpl e 26: Process: 1. Levosal but anol

sul phate and i pratropi um brom de are weighed in an

alum niumcan. 2. Lactose is added to step 1. 3. The

i$,then crinped and sealed. 4. The can is then

Exé}ﬁp‘é%with Propel l ant P227. Exanple 27: Process:

Le®rsal huhgnedieats phat e and i pratropi um Qty)mgieap)re
bllended |t ogether with Lactose & fill ed
c | e§. CLAIMS 1. A pharnmaceuti cal corrposn tionin @
dogage T|qUdVosHbLBRhE dulfatd Nhal ation,” Wil ¢h

2. Lactose 45.0

3 Starch 20.0

4. Microcrystalline cellulose 33.3

5 Magnesium stearate 0.5

All the ingredients were blended and filled in appropriate size capsules.

Example 23:

Sr. No. Ingredients Quantity (%ow/w).
1 Ipratropium bromide 0.021

2 Levosalbutamol sulphate 0.060

3 Sodium chloride 0.900

4 Sulphuric acid g.s.

5 Disodium edetate 0.05

6 Purified water g.s.to 100 mi.
Process:

1. Add and dissolve disodium edetate and sodium chloride in freshly boiled and

cooled water.
2. Add and dissolve ipratropium bromide and levosalbutamol sulphate in the

above solution.
3. Adjust the pH of the solution, if necessary, with the aid of suphuric acid and

make up the volume to 100 ml.
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conposition conprises a therapeutically effective

i soner of a betam netic agent or a salt, solvate,
w@sa0en2750kkr i vati ve, or pol ynor ph t hereof substBe/GaRI0F/003475

free of the less therapeutically effective isoner(s)

of said agent, and optionally an anti cholinergic

agent or a salt, solvate, ester, derivative, isonmer or

pol ynmor ph thereof. 2. A pharmaceutical conposition
Exg&% ? ypng to claim1, wherein the therapeutically

ecfive isoner is the Risomer of the betaninetic

Sr.ad¢mnt | Irigrediepitsr rraceutl caI conposi t! on| kicgtspdayng to

aV¥alaYalsd L S

el al m
A

1 \II?I-sglmb[RrQ“FBPiU"PVBM nide élrlgl Wo‘rAR‘é Ilzgrn%qerol or a

sart, Eg{,y§5|§utaﬁ§5|%| Hk&AT Ug, pol ynor kg or derTvarive

there phar rmceut| cal conpositijpn according to

cl ai m Il.eClmlnr 3 V\,her ein the anti chol | TQQ"@iCIEda@ant is

i pr at || uc, + U'l_rUpI tHT—ot—atropt1e;
sal t, Eg?‘?ﬁ‘ﬂa@t éSter, isomer, prodrug, gl ynmor ph or

Ol B WD

deri vaplrd@udmape . 5 A phar maceut | call q.eonposi tion

accordj ng to any pr ecedj ng claim wherlein the

bet ani meti c agent i s R-sal butanmol sul phate. 6. A
Prdddagmaceuti cal conposition according to any preceding

clarm wherein the anti-cholinergic agent is

i1pr lagvaspihwiamob reinde Ipratropium bromide are weighed in an aluminium

can.
2. Lecithin is dissolved in a sufficient quantity of propellant P11 and added to
the aluminium can of step 1.
3. The aluminum can is crimped and sealed.
4. Propellant P42 is then chafged through the aluminium can.

Example 25:

Sr. No. Ingredients Mcg/spray
1 Ipratropium bromide 20

2 Levosalbutamol sulphate 50

3. Propellant 134a g.s.
Process:

1. Levosalbutamol sulphate and ipratropium bromide are weighed in an

aluminium can.
2. The can is then crimped and sealed.
3. Propellant P134a are added to make up the required quantity.
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7. A pharmaceutical conposition as clainmed in any

precedi ng claim conprising suitable pharmaceutically
w@ewepeahs e exci pients to forman inhalation PCT/GB2005/003475

fornmulation. 8. A netered dose inhaler conprising a

phar maceuti cal- conmposition according to claim7.9. A

nmet ered dose inhal er conprising a pharmaceuti cal

conposi tion according to claim8, the conposition
Exéiﬂ jquI ng pharnaceutical |y acceptabl e excipients

e to forma conposition for a netered dose

Sr. |Nmal eingreﬂﬂents phar rraceuti cal conposi tjiMeg/ap@gyr di ng to

no el 91 m Q

cl a1 araod Lnbhal o aned

I‘II
T II IO I IIIIU.I CI O.bb\..l Ily C U ul AT 11T O

T or o, \m%tf%qunflp{gnygﬁp;SI tion conpri se<R-sal but amol
2 Sul pnaL@Vos'aﬂﬂﬁéWbMﬁl’lafeom de, one or [mgy e
3

hydrofl uorocarbon propellants, and optlionally one or
. nore kkadtase ants, or one or nore cosol|\399% ohifg duigone

O s —Adry powder—jphat-et
4. con‘prli is'faﬁgilgiigihg?zaceuti cal conpositi Cﬁi‘%\'ccor ding to
claim7. 12. A dry powder inhaler conprising a
phar maceutical conposition according to claim1l, the

Proge$giosi ti on conprisi ng pharnaceutically acceptabl e
¢Xq_eQ/b§le§teﬁHbF %Qgﬁ‘uaié’ A PratePNRY Hrbhifide fRE Fefhed in an

powder 1 nhal er. A pharnaceutical conposition
acauminigntearncl ai m 7, or a dry powder inhaler

2. Lactose is added to step 1.
3. The can is then crimped and sealed.
4. The can is then filled with Propellant P227.

Example 27:

Sr. No. Ingredients Mg/Cap
1 Ipratropium bromide 0.042

2 Levosalbutamol sulphate 0.100
3. Lactose 24.858
Process:

Levosalbutamol sulphate and ipratropium bromide are blended together with

Lactose & filled in capsules.
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according to claim 11 or 12, wherein the conposition

conpri ses R-sal butanol sul phate, ipratropium brom de
wanwem2fsthel y di vi ded pharnmaceuti cal |y accept abCEGB2005/003475

carrier. 14. A pharmaceutical conposition according to

claim7, in the formof an inhal ation

sol uti on/ suspensi on. 15. A pharmaceutical conposition

according to claim 14, conprising pharnaceutically
cLARASPt abl e excipients suitable to forman inhal ation
—solution or suspension.1l6. A pharmaceuti cal

conposition according to claim 14 or 15 conprising

I . I pr ' ' : .
1. K3fbeER e KoBR oy, LA H:8BL T Sl i Piffhon, wic
conypdsitloratbmpeises el mg'ra[gatﬂigam:]effé&tiveﬁispmaecesa betamimetic agent
reparing a tere ose in er according to claim S8,
or 53R Svete; entesr deeliveo abPPOEEEAMHEOL RbsETf fed of the
lesd ﬁﬁé@?b@ﬁééilyt gffcthd §S8hEr(§PBF SRl .ageht, A bptdRally an anti-
canister with a netered dose val ve, and charging the
chobjmendic cagenittor B Gadl |sehate,] ®stex, slesiyative,f HOMere Parpelymorph
the o(f]ry powder inhaler according to claim11l, 12 or 13,
I'ch process conprises mxing the active ingredients
optionally with a suitable carrier, and providing the
2. canmpainhiacautical a abnypgsitaler accdrdingr .to  claim 1, wherein the

therapeutically effective isomer is the R-isomer of the betamimetic agent.

3. A pharmaceutical composition according to claim 1 or 2, wherein the
betamimetic agent is R-salbutamol, R-salmeterol, or R,R-Formoterol, or a salt,

solvate, ester, prodrug, polymorph or derivative thereof.

4. A pharmaceutical composition according to claim 1, 2 or 3, wherein the anti-
cholinergic agent is ipratropium bromide, tiotropium, or atropine, or a salt,

solvate, ester, isomer, prodrug, polymorph or derivative thereof.

5. A pharmaceutical composition according to any preceding claim, wherein the

betamimetic agent is R-salbutamol sulphate.

6. A pharmaceutical composition according to any preceding claim, wherein the

anti-cholinergic agent is ipratropium bromide.

7. A pharmaéeutical composition as claimed in any preceding claim, comprising

suitable pharmaceutically acceptable excipients to form an inhalation formulation.

8. A metered dose inhaler comprising a pharmaceutical composition according to

claim 7.
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19. A process for preparing a pharmaceuti cal

conposition according to claim14, 15 or 16, which
WEe@6eOssIToNpri ses di ssol ving or suspendi ng t hECHGBROOE/003475

ingredients optionally together with chel ati ng agents,

tonicity adjusting agents and any other suitable

excipients, in a liquid vehicle, and adjusting the pH.

20. A pharmaceutical conposition accordi ng to any one

f : .

9. Al Bote Mgk B e o MitinsReulifd el ilon agcording o
clairos 8! tthagc¢mpbsltmn he@opesing c phammacuticallyh eacneptabfe a&@xcipients

. LC C ition according,tp any one of
sungbj% E@&%Hﬂ% Clghqq(’%g%ﬁﬁﬂ[l?emﬁﬂ%%? ea'%ﬁ‘@%r'c ament for

treating respiratory disorders, including asthm, COPD

and other disorders resulting in bronchoconstriction.

10.2% pharmgrRguiiGal cemPstionAGeerdieg ihgland @ta sreieiesl dosepinhaler
acorifiigClo icaifh 8Bl &, WheRiR!the! BthFosition comprises R-salbutamol

sulphate, ipratropium bromide, one or more hydrofluorocarbon propellants, and

optionally one or more surfactants, or one or more cosolvents and/or one or more

antioxidants.

11. A dry powder inhaler comprising a pharmaceutical composition according to

claim 7.

12. A dry powder inhaler comprising a pharmaceutical composition according to
claim 11, the composition comprising pharmaceutically acceptable excipients

suitable to form a composition for a dry powder inhaler.

13. A pharmaceutical composition according to claim 7, or a dry powder inhaler
according to claim 11 or 12, wherein the composition comprises R-salbutamol
sulphate, ipratropium bromide and a finely divided pharmaceutically acceptable

carrier.

14. A pharmaceutical composition according to claim 7, in the form of an

inhalation solution/suspension.

15. A pha'rmaceutical composition according to claim 14, comprising
pharmaceutically acceptable excipients suitable to form an inhalation solution or

suspension.
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16. A pharmaceutical composition according to claim 14 or 15 comprising R-
salbutamo! sulphate, ipratropium bromide, a polar solvent, a tonicity-adjusting
agent, an acid, and optionally a chelating agent.

17. A process for preparing a metered dose inhaler according to claim 8, 9 or 10
which process comprises adding the active ingredients to a suitable canister,
crimping the canister with a metered dose valve, and charging the canister with

propellant.

18. A process for preparing a dry powder inhaler according to claim 11, 12 or 13,
which process comprises mixing the active ingredients optionally with a suitable

carrier, and providing the composition in a dry powder inhaler.

19. A process for preparing a pharmaceutical composition according to claim 14,
15 or 16, which process comprises dissolving or suspending the active
ingredients optionally together with chelating agents, tonicity adjusting agents
and any other suitable excipients, in a liquid vehicle, and adjusting the pH.

20. A pharmaceutical composition according to any one of claims 1-16 for the
treatment of respiratory disorders, including asthma, COPD and other disorders

resulting in bronchoconstriction.

21. The use of a pharmaceutical composition according to any one of claims 1-16
in the manufacture of a medicament for treating respiratory disorders, including

asthma, COPD and other disorders resulting in bronchoconstriction.

22. A composition according to any one of claims 1 to 6 which is a tablet or

oral liquid.
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