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Description

Field of the Invention

[0001] The presentinvention relates to aerosol formu-
lations suitable for use in pressurised metered dose in-
halers (pMDI's). More particularly, it relates to a formu-
lation including a hydrofluoroalkane (HFA) propellant
and a particularly suitable surface active-dispersing
agent.

Background of the invention

[0002] Medicaments for treating respiratory and nasal
disorders are frequently administered in aerosol formu-
lations through the mouth or nose. One widely used
method for dispensing such an aerosol formulation in-
volves making a suspension formulation of the medica-
ment as a finely divided powder in a liquefied gas known
as a propellant. Pressurised metered dose inhalers, or
(pMDI's) are normally used to dispense such formula-
tions to a patient. Surface active agents, or surfactants,
are commonly included in order to aid dispersion of the
medicament in the propellant and to prevent aggrega-
tion of the micronised medicament particles, and to im-
prove lubrication of the valve.

[0003] Until recently, chlorofluorocarbon-containing
propellants (CFC's) were accepted for use in all phar-
maceutical aerosol formulations. Typical surfactant dis-
persing agents used in the CFC formulations were for
example sorbitantrioleate, oleic acid, lecithines, and
ethanol. Since CFC's have been implicated in the de-
struction of the ozone layer, a new generation of propel-
lants has emerged to take their place.

[0004] Hydrofluoroalkane (HFA) propellants for ex-
ample 1,1,1,2-tetrafluoroethane (P134a), 1,1,1,2,3,
3,3-heptafluoropropane (P227) and 1,1-difluoroethane
(P152a) are today considered to be the most promising
new propellants. Not only are they environmentally ac-
ceptable, but they also have low toxicity and vapour
pressures suitable for use in aerosols. However, the sur-
factants commonly used with the CFC formulations are
not necessarily suitable for use with the new generation
of propellants. Various alternative surfactants have
been proposed.

[0005] For example, WO 92/00061 discloses poly-
ethoxylated surfactant for use with hydrofluorocarbon
propellants. WO 91/11173 discloses fluorinated sur-
factants. WO 91/14422 discloses perfluorinated carbox-
ylic acid propellants for use with hydrofluorocarbon pro-
pellants. WO 92/00107 discloses the use of a
1,1,1,2-tetrafluoroethane  -soluble surfactant with
1,1,1,2-tetrafluoroethane propellant.

[0006] EP-A-0518600 discloses an aerosol formula-
tion comprising 1,1,1,2,3,3,3-heptafluoropropane, a
medicament and, optionally, an excipient and/or a sur-
factant. WO91/11495 discloses a mixture comprising a
partially fluorinated lower alkane and a medicament.
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EP-A-0518601 discloses an aerosol formulation com-
prising 1,1,1,2-tetrafluoroethane, a medicament and,
optionally, an excipient and/or a surfactant. EP-A-
0372777 discloses an aerosol formulation comprising
1,1,1,2-tetrafluoroethane, a medicament, a surface ac-
tive agent and at least one compound having a higher
polarity than 1,1,1,2-tetrafluoroethane. WO96/06598
discloses an aerosol drug formulation comprising a
medicament, a non-chlorofluorocarbon propellant and
a polyglycolyzed glyceride or a pharmaceutically ac-
ceptable derivative thereof. WO96/18384 discloses an
aerosol formulation comprising: 1,1,1,2-tetrafluor-
oethane or 1,1,1,2,3,3,3-heptafluoro-n-propane or a
mixture thereof; 1,1,2,2,3-pentafluoropropane; and a
particulate medicament.

Summary of the invention

[0007] It has now been found that certain specific
classes of surfactant are particularly suitable for use
with the new generation of propellant.

[0008] Accordingly, the present invention provides a
pharmaceutical aerosol formulation comprising a hy-
drofluoroalkane propellant or a mixture of hydrofluoro-
alkane propellants, a physiologically effective amount of
a medicament for inhalation and a surfactant selected
from a Cg-C,¢ fatty acid salt, a bile salt, or an alkyl sac-
charide.

[0009] The surfactants employed in the present in-
vention give fine dispersions in the new propellants, with
good stability. The inventive formulations are therefore
useful for administering inhalable medicaments.
[0010] Examples of Cg-C44 fatty acid salts are sodi-
um, potassium and lysine salts of caprylate (Cg),
caprate (Cy), laurate (C,) and myristate (C,4). As the
nature of the counterion is not of special significance,
any of the salts of the fatty acids are potentially useful.
A particularly preferred fatty acid salt is sodium caprate.
[0011] Suitable bile salts may be for example salts of
cholic acid, chenodeoxycholic acid, glycocholic acid,
taurocholic acid, glycochenodeoxycholic acid, tauro-
chenodeoxycholic acid, deoxycholic acid, glycodeoxy-
cholic acid, taurodeoxycholic acid, lithocholic acid, and
ursodeoxycholic acid.

[0012] Of the bile salts, trihydroxy bile salts are pre-
ferred. More preferred are the salts of cholic, glycocholic
and taurocholic acids, especially the sodium and potas-
sium sallts thereof. The most preferred bile salt is sodium
taurocholate.

[0013] Suitable alkyl saccharides may be for example
alkyl glucosides or alkyl maltosides, for example decyl
glucoside and dodecyl maltoside.

[0014] The most preferred surfactants are bile salts.
[0015] The propellant may comprise for example one
or more of 1,1,1,2-tetrafluoroethane (P134a), 1,1,1,
2,3,3,3-heptafluoropropane (P227) and 1,1-difluor-
oethane (P152a), optionally in admixture with one or
more other propellants. Preferably the propellant com-



3 EP 0 806 940 B1 4

prises 1,1,1,2-tetrafluoroethane (P134a) or
1,1,1,2,3,3,3-heptafluoropropane (P227), or a mixture
of P134a and P227, for example a density-matched mix-
ture of P134a and P227.

[0016] In addition to medicament, propellant and sur-
factant, a small amount of ethanol (normally up to 5%
but possibly up to 20%, by weight) may be included in
the formulations of the present invention. Ethanol is
commonly included in aerosol compositions as it can im-
prove the function of the metering valve and in some
cases also improve the stability of the dispersion.
[0017] Medicaments suitable for inclusion in the for-
mulation of the present invention are any which may be
delivered by inhalation. Suitable inhalable medicaments
may include for example B2-adrenoreceptor agonists for
example salbutamol, terbutaline, rimiterol, fenoterol, re-
proterol, adrenaline, pirbuterol, isoprenaline, orciprena-
line, bitolterol, salmeterol, formoterol, clenbuterol, pro-
caterol, broxaterol, picumeterol, TA-2005, mabuterol
and the like, and their pharmacologically acceptable es-
ters and salts; anticholinergic bronchodilators for exam-
ple ipratropium bromide and the like; glucocorticoster-
oids for example beclomethasone, fluticasone, budes-
onide, tipredane, dexamethasone, betamethasone,
fluocinolone, triamcinolone acetonide, mometasone,
and the like, and their pharmacologically acceptable es-
ters and salts; anti-allergic medicaments for example
sodium cromoglycate and nedocromil sodium; expecto-
rants; mucolytics; antihistamines; cyclooxygenase in-
hibitors; leukotriene synthesis inhibitors; leukotriene an-
tagonists, phospholipase-A2 (PLA2) inhibitors, platelet
aggregating factor (PAF) antagonists and prophylactics
of asthma; antiarrhythmic medicaments, tranquilisers,
cardiac glycosides, hormones, anti-hypertensive medi-
caments, antidiabetic- antiparasitic- and anticancer-
medicaments, sedatives and analgesic medicaments,
antibiotics, antirheumatic medicaments, immunothera-
pies, antifungal and antihypotension medicaments, vac-
cines, antiviral medicaments, proteins, peptides, vita-
mins and others, for example cell surface receptor
blockers, antioxidants, free radical scavengers and or-
ganic salts of N,N'-diacetylcystine.

[0018] Combinations of medicaments are also suita-
ble, for example a combination of formoterol and budes-
onide.

[0019] The medicaments may be used in the form of
salts or esters or solvates (hydrates), where appropri-
ate.

[0020] Other ingredients may be added into the for-
mulation of the present invention, if desired. Such ingre-
dients may be for example other pharmaceutically ac-
tive agents, adjuvants, carriers, flavouring agents, buff-
ers, antioxidants, chemical stabilisers and the like.
[0021] Preferably the surfactant and medicament are
present in the present invention in a ratio of approxi-
mately 1: 50 to 1:0.2. The preferred concentration of
medicament in the formulations of the present invention
is 0.1 mg/ml to 25 mg/ml.
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[0022] "A medicament for inhalation" means a medi-
cament which is suitable for inhalation and which con-
sists largely of particles in a size range appropriate for
maximal deposition in the lower respiratory tract (i.e.,
under 10 microns). Therefore as much as possible of
the medicament preferably consists of particles having
a diameter of less than 10 microns, for example 0.01-10
microns or 0.1-6 microns, for example 0.1-5 microns.
Preferably at least 50% of the medicament consists of
particles within the desired size range. For example at
least 60%, preferably at least 70%, more preferably at
least 80% and most preferably at least 90% of the med-
icament consists of particles within the desired size
range.

[0023] Therefore, the medicament for use in the
present invention may have to be processsed prior to
inclusion in the formulations, in order to produce parti-
cles in the desired size range. For example the medica-
ment may be micronised, for example out in a suitable
mill, for example a jet mill. Alternatively, particles in the
desired particle range may be obtained by for example
spray drying or controlled crystallisation methods, for
example crystallisation using supercritical fluids.
[0024] Preferably, the surfactantfor use in the present
invention is also in the desired particle size range.
[0025] Where the surfactant and medicament are
both micronised, they may be dry mixed and then mi-
cronised together, or they may be micronised separately
and then mixed. The propellant and optional ethanol
may be added thereafter.

[0026] Alternatively a portion of the micronised sur-
factant may be cold-mixed with a portion of the propel-
lant and optional ethanol, whereafter the micronised
medicament may be added. After mixing in of the med-
icament the remaining surfactant and propellant and op-
tional ethanol may be added and the suspension filled
into appropriate containers.

[0027] The aerosol formulation of the present inven-
tion is useful for the local or systemic treatment of dis-
eases and may be administered for example via the up-
per and lower respiratory tract, including by the nasal
route. As such the present invention also provides said
aerosol formulation for use in therapy and the use of the
aerosol formulation in the manufacture of a medicament
for the treatment of diseases via the respiratory tract.
[0028] The following Examples are intended to illus-
trate, but not limit, the invention:

[0029] Formulations of various medicaments in
P134a and/or P227 with different surfactants were pre-
pared in order to assess the quality of the suspensions
formed. In the following examples the quality of the sus-
pension is rated as "acceptable" or "good". An accept-
able suspension is characterised by one or more of slow
settling or separation, ready redispersion, little floccula-
tion, and absence of crystallisation or morphology
changes, such that the dispersion is sufficiently stable
to give a uniform dosing. A good dispersion is even more
stable.
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Example 1

[0030] Micronised formoterol fumarate (1 part) and
micronised sodium taurocholate (2 parts) (total 5 mg)
were added to a plastic coated glass bottle. The bottle
was chilled to approximately -40°C with a mixture of car-
bon dioxide ice and isopropanol, and 10 ml chilled
P134a (at approximately -40°C) was added. The bottle
was sealed with a metering valve and treated in an ul-
trasonic bath for about 10 minutes.

[0031] A good suspension formed.
Example 2
[0032] Micronised budesonide (10 parts)and micro-

nised sodium taurocholate (2 parts) (total 5 mg) were
added to a plastic coated glass bottle. The bottle was
chilled to approximately -40°C with a mixture of carbon
dioxide ice and isopropanol, and 10 ml chilled P134a (at
approximately -40°C) was added. The bottle was sealed
with a metering valve and treated in an ultrasonic bath
for about 10 minutes.

[0033] A good suspension formed.
Example 3
[0034] Micronised salbutamol sulphate (10 parts) and

micronised sodium taurocholate (2 parts) (total 5 mg)
were added to a plastic coated glass bottle. The bottle
was chilled to approximately -40°C with a mixture of car-
bon dioxide ice and isopropanol, and 10 ml chilled
P134a (at approximately -40°C) was added. The bottle
was sealed with a metering valve and treated in an ul-
trasonic bath for about 10 minutes.

[0035] A good suspension formed.
Example 4
[0036] Micronised ipratropium bromide (1 part)and

micronised sodium taurocholate (2 pans) (total 5 mg)
were added to a plastic coated glass bottle. The bottle
was chilled to approximately -40°C with a mixture of car-
bon dioxide ice and isopropanol, and 10 ml chilled
P134a (at approximately -40°C) was added. The bottle
was sealed with a metering valve and treated in an ul-
trasonic bath for about 10 minutes.

[0037] A good suspension formed.
Examples 5-8
[0038] Examples 1-4 were repeated, substituting pro-

pellant P227 for P134a. In all cases, good suspensions
formed.

Examples 9-16

[0039] Examples 1-8 were repeated with the following
addition: ethanol, approximately 650ul, was added to
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the chilled bottle before sealing with the metering valve.
In all cases, acceptable suspensions formed.

Claims

1. A pharmaceutical aerosol formulation comprising a
HFA propellant; a physiologically effective amount
of a medicament for inhalation; and a surfactant
which is a Cg-C,¢ fatty acid salt; a bile salt; or an
alkyl saccharide.

2. A pharmaceutical aerosol formulation comprising a
HFA propellant; a physiologically effective amount
of a medicament for inhalation; and a surfactant
which is a Cg-C,¢ fatty acid salt.

3. A pharmaceutical aerosol formulation comprising a
HFA propellant; a physiologically effective amount
of a medicament for inhalation; and a surfactant
which is a trihydroxy bile salt.

4. A pharmaceutical aerosol formulation comprising a
HFA propellant; a physiologically effective amount
of a medicament for inhalation; and a surfactant
which is selected from alkyl glucosides and alkyl
maltosides.

5. A pharmaceutical aerosol formulation as claimed in
claim 1 or 2, wherein the fatty acid salt is selected
from the sodium, potassium and lysine salts of capr-
ylate (Cg), caprate (C,q), laurate (C45) and myr-
istate (Cq4).

6. A pharmaceutical aerosol formulation as claimed in
claim 1, wherein the surfactant is a trihydroxy bile
salt.

7. A pharmaceutical aerosol formulation as claimed in
claim 3 or 6, wherein the bile salt is selected from
the salts of cholic, glycocholic and taurocholic ac-
ids.

8. A pharmaceutical aerosol formulation as claimed in
claim 7, wherein the bile salt is selected from the
sodium and potassium salts of cholic, glycocholic
and taurocholic acids.

9. A pharmaceutical aerosol formulation as claimed in
claim 8, wherein the bile saltis sodium taurocholate.

10. A pharmaceutical aerosol formulation as claimed in
claim 1, wherein the surfactant is selected from alkyl
glucosides and alkyl maltosides.

11. A pharmacutical aerosol formulation as claimed in
claim 4 or 10, wherein the surfactant is selected
from decyl glucoside and dodecyl maltoside.
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A pharmaceutical aerosol formulation as claimed in
any of claims 1-11, wherein the propellant compris-
es 1,1,1,2-tetrafluoroethane (P134a), 1,1,1,2,3,
3,3-heptafluoropropane (P227) or 1,1-difluor-
oethane (P152a).

A pharmaceutical aerosol formulation as claimed in
claim 12, wherein the propellant comprises 1,1,1,
2-tetrafluoroethane (P134a) and 1,1,1,2,3,3,3-hep-
tafluoropropane (P227).

A pharmaceutical aerosol formulation as claimed in
claim 12 or 13, wherein the propellant comprises a
density-matched mixture of 1,1,1,2-tetrafluor-
oethane (P134a) and 1,1,1,2,3,3,3-heptafluoropro-
pane (P227).

A pharmaceutical aerosol formulation as claimed in
any preceding claim, wherein the medicament is a
B2-adrenoreceptor agonist, an anticholinergic bron-
chodilator, or a glucocorticosteroid.

A pharmaceutical aerosol formulation as claimed in
claim 15, wherein the medicament is selected from
salbutamol, terbutaline, rimiterol, fenoterol, reprot-
erol, adrenaline, pirbuterol, isoprenaline, orcipren-
aline, bitolterol, salmeterol, formoterol, clenbuterol,
procaterol, broxaterol, picumeterol, TA-2005,
mabuterol, ipratropium bromide, beclomethasone,
fluticasone, budesonide, tipredane, dexametha-
sone, betamethasone, fluocinolone, triamcinolone
acetonide, mometasone, and pharmacologically
acceptable esters and salts thereof.

A pharmaceutical aerosol formulation as claimed in
any of claims 1-14, wherein the medicament is se-
lected from anti-allergic medicaments; expecto-
rants; mucolytics; anthistamines; cyclooxygenase
inhibitors; leukotriene synthesis inhibitors; leukot-
riene antagonists, phospholipase-A2 (PLA2) inhib-
itors, platelet aggregating factor (PAF) antagonists
and prophylactics of asthma; antiarrhythmic medi-
caments, tranquilisers, cardiac glycosides, hor-
mones, anti-hypertensive medicaments, antidia-
betic-antiparasitic-and anticancer - medicaments,
sedatives and analgesic medicaments, antibiotics,
antirheumatic medicaments, immunotherapies, an-
tifungal and antihypotension medicaments, vac-
cines, antiviral medicaments, proteins, peptides, vi-
tamins, cell surface receptor blockers, antioxidants,
free radical scavengers and organic salts of N,N'-
diacetylcystine.

A pharmaceutical aerosol formulation as claimed in
any preceding claim, including ethanol in an amount

of up to 20% by weight.

A pharmacutical aerosol formulation as claimed in
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20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

any preceding claim, including ethanol in an amount
of up to 5% by weight.

A pharmaceutical aerosol formulation as claimed in
any preceding claim, including other pharmaceuti-
cally active agents selected from adjuvants, carri-
ers, flavouring agents, buffers, antioxidants and
chemical stabilisers.

A pharmaceutical aerosol formulation as claimed in
any preceding claim, wherein the surfactant is
present in a surfactant : medicament ratio in the
range of 1:50 to 1:0.2.

A pharmaceutical aerosol formulation as claimed in
any preceding claim, wherein the medicament com-
prises particles having a diameter of 0.01-10 mi-
crons.

A pharmaceutical aerosol formulation as claimed in
claim 22, wherein the medicament comprises par-
ticles having a diameter of 0.1-6 microns.

A pharmaceutical aerosol formulation as claimed in
claim 23, wherein the medicament comprises par-
ticles having a diameter of 0.1-5 microns.

A pharmaceutical aerosol formulation as claimed in
any of claims 22-24, wherein at least 50% of the
medicament consists of particles within the said
size range.

A pharmaceutical aerosol formulation as claimed in
any of claims 22-24, wherein at least 60% of the
medicament consists of particles within the said
size range.

A pharmaceutical aerosol formulation as claimed in
any of claims 22-24, wherein at least 70% of the
medicament consists of particles within the said
size range.

A pharmaceutical aerosol formulation as claimed in
any of claims 22-24, wherein at least 80% of the
medicament consists of particles within the said
size range.

A pharmaceutical aerosol formulation as claimed in
any of claims 22-24, wherein at least 90% of the
medicament consists of particles within the said
size range.

A pharmaceutical aerosol formulation as claimed in
any preceding claim, wherein the concentration of
medicament is 0.1 mg/ml to 25 mg/ml of the formu-
lation.

A method for the manufacture of a pharmaceutical
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aerosol formulation as claimed in any of claims
1-30, comprising the steps of: mixing the medica-
ment and the surfactant and to a vessel at low tem-
perature; adding propellant and optional ethanol;
mixing; and adding further propellant and optional
ethanol.

A pharmaceutical aerosol formulation as claimed in
any of claims 1-30, for use in therapy.

The use of a pharmaceutical aerosol formulation as
claimed in any of claims 1-30 in the manufacture of
a medicament for the treatment of diseases via the
respiratory tract.

A pharmaceutical aerosol formulation comprising a
HFA propellant; a physiologically effective amount
of a medicament for inhalation; and a surfactant
which is a Cg-C,4 fatty acid salt, a bile salt or an
alkyl saccharide, wherein the medicament is select-
ed from formoterol fumarate, budesonide, and ipra-
tropium bromide.

Patentanspriiche

1.

Pharmazeutische Aerosolformulierung, enthaltend
ein HFA-Treibgas, eine physiologisch wirksame
Menge eines Medikaments zur Inhalation und ein
Tensid, bei dem es sich um ein Cg-C44-Fettsdure-
salz, ein Gallensalz oder ein Alkylsaccharid han-
delt.

Pharmazeutische Aerosolformulierung, enthaltend
ein HFA-Treibgas, eine physiologisch wirksame
Menge eines Medikaments zur Inhalation und ein
Tensid, bei dem es sich um ein Cg-C,6-Fettséure-
salz handelt.

Pharmazeutische Aerosolformulierung, enthaltend
ein HFA-Treibgas, eine physiologisch wirksame
Menge eines Medikaments zur Inhalation und ein
Tensid, bei dem es sich um ein Trihydroxygallensalz
handelt.

Pharmazeutische Aerosolformulierung, enthaltend
ein HFA-Treibgas, eine physiologisch wirksame
Menge eines Medikaments zur Inhalation und ein
Tensid, das aus Alkylglucosiden und Alkylmaltosi-
den ausgewahlt ist.

Pharmazeutische Aerosolformulierung nach An-
spruch 1 oder 2, wobei das Fettsauresalz ausge-
wahltist aus den Natrium-, Kalium- und Lysinsalzen
von Caprylat (Cg), Caprat (C4g), Laurat (C45) und
Myristat (C44).

Pharmazeutische Aerosolformulierung nach An-
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10.

11.

12.

13.

14.

15.

16.

10

spruch 1, wobei es sich bei dem Tensid um ein Tri-
hydroxygallensalz handelt.

Pharmazeutische Aerosolformulierung nach An-
spruch 3 oder 6, wobei das Gallensalz ausgewahlt
ist aus den Salzen von Chol-, Glycochol- und Tau-
rocholsaure.

Pharmazeutische Aerosolformulierung nach An-
spruch 7, wobei das Gallensalz ausgewabhlt ist aus
den Natrium- und Kaliumsalzen von Chol-, Gly-
cocholund Taurocholsaure.

Pharmazeutische Aerosolformulierung nach An-
spruch 8, wobei es sich bei dem Gallensalz um Na-
triumtaurocholat handelt.

Pharmazeutische Aerosolformulierung nach An-
spruch 1, wobei das Tensid aus Alkylglycosiden und
Alkylmaltosiden ausgewahlt ist.

Pharmazeutische Aerosolformulierung nach An-
spruch 4 oder 10, wobei das Tensid aus Decylglu-
cosid und Dodecylmaltosid ausgewahlt ist.

Pharmazeutische Aerosolformulierung nach einem
der Anspriiche 1-11, wobei das Treibgas 1,1,1,2-
Tetrafluorethan (P134a), 1,1,1,2,3,3,3-Heptafluor-
propan (P227) oder 1,1-Difluorethan (P152a) ent-
halt.

Pharmazeutische Aerosolformulierung nach An-
spruch 12, wobei das Treibgas 1,1,1,2-Tetrafluo-
rethan (P134a)und 1,1,1,2,3,3,3-Heptafluorpropan
(P227) enthalt.

Pharmazeutische Aerosolformulierung nach An-
spruch 12 oder 13, wobei das Treibgas eine dich-
teangepalite Mischung von 1,1,1,2-Tetrafluorethan
(P134a) und 1,1,1,2,3,3,3-Heptafluorpropan
(P227) enthalt.

Pharmazeutische Aerosolformulierung nach einem
der vorhergehenden Anspriiche, wobei es sich bei
dem Medikament um einen 32-Adrenorezeptorago-
nisten, einen anticholinergen Bronchodilatator oder
ein Glucocorticosteroid handelt.

Pharmazeutische Aerosolformulierung nach An-
spruch 15, wobei das Medikament ausgewahlt ist
aus Salbutamol, Terbutalin, Rimiterol, Fenoterol,
Reproterol, Adrenalin, Pirbuterol, Isoprenalin, Orci-
prenalin, Bitolterol, Salmeterol, Formoterol, Clen-
buterol, Procaterol, Broxaterol, Picumeterol, TA-
2005, Mabuterol, Ipratropium-bromid, Beclometha-
son, Fluticason, Budesonid, Tipredan, Dexametha-
son, Betamethason, Fluocinolon, Triamcinolon-
acetonid, Mometason und pharmakologisch unbe-



17.

18.

19.

20.

21.

22,

23.

24,

25.

11 EP 0 806 940 B1

denklichen Estern und Salzen davon.

Pharmazeutische Aerosolformulierung nach einem
der Anspriiche 1-14, wobei das Medikament aus-
gewahltist aus antiallergischen Medikamenten, Ex-
pektorantien, Mucolytica, Antihistaminen, Cyclo-
oxygenasehemmern, Hemmern der Leukotriensyn-
these, Leukotrienantagonisten, Phospholipase-
A2-(PLA2-)Inhibitoren, Antagonisten von Platelet
Aggregating Factor (PAF) und Asthmaprophylakti-
ka, Antiarrhythmika, Tranquilisern, Herzglycosiden,
Hormonen, Medikamenten gegen Bluthochdruck,
Antidiabetika, antiparasitischen Medikamenten und
Medikamenten gegen Krebs, Sedativa und analge-
tischen Medikamenten, Antibiotika, Antirheumati-
ka, Immunotherapeutika, Medikamenten gegen Pil-
ze und gegen zu niedrigen Blutdruck, Impfstoffen,
antiviralen Medikamenten, Proteinen, Peptiden,
Vitaminen, Zelloberflachenrezeptorenblockern, An-
tioxidationsmitteln, Radikalfangern und organi-
schen N,N'-Diacetylcystinsalzen.

Pharmazeutische Aerosolformulierung nach einem
der vorhergehenden Anspriche, enthaltend Etha-
nol in einer Menge von bis zu 20 Gew.-%.

Pharmazeutische Aerosolformulierung nach einem
der vorhergehenden Anspriiche, enthaltend Etha-
nol in einer Menge von bis zu 5 Gew.-%.

Pharmazeutische Aerosolformulierung nach einem
der vorhergehenden Anspriiche, enthaltend andere
pharmazeutisch wirksame Mittel ausgewahlt aus
Adjuvantien, Tragerstoffen, Geschmacksmitteln,
Puffern, Antioxidationsmitteln und chemischen Sta-
bilisierungsmitteln.

Pharmazeutische Aerosolformulierung nach einem
der vorhergehenden Anspriiche, wobei das Tensid
in einem Tensid:Medikament-Verhaltnis im Bereich
von 1:50 bis 1:0,2 vorliegt.

Pharmazeutische Aerosolformulierung nach einem
der vorhergehenden Anspriiche, wobei das Medi-
kament Teilchen mit einem Durchmesser von
0,01-10 Mikron enthalt.

Pharmazeutische Aerosolformulierung nach An-
spruch 22, wobei das Medikament Teilchen mit ei-
nem Durchmesser von 0,1-6 Mikron enthalt.

Pharmazeutische Aerosolformulierung nach An-
spruch 23, wobei das Medikament Teilchen mit ei-
nem Durchmesser von 0,1-5 Mikron enthalt.

Pharmazeutische Aerosolformulierung nach einem
der Anspriiche 22-24, wobei wenigstens 50% des
Medikaments aus Teilchen im angegebenen Gro-
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Renbereich besteht.

Pharmazeutische Aerosolformulierung nach einem
der Anspriiche 22-24, wobei wenigstens 60% des
Medikaments aus Teilchen im angegebenen Gro-
Renbereich besteht.

Pharmazeutische Aerosolformulierung nach einem
der Anspriiche 22-24, wobei wenigstens 70% des
Medikaments aus Teilchen im angegebenen Gro-
Renbereich besteht.

Pharmazeutische Aerosolformulierung nach einem
der Anspriiche 22-24, wobei wenigstens 80% des
Medikaments aus Teilchen im angegebenen Gro6-
Renbereich besteht.

Pharmazeutische Aerosolformulierung nach einem
der Anspriiche 22-24, wobei wenigstens 90% des
Medikaments aus Teilchen im angegebenen Gro-
Renbereich besteht.

Pharmazeutische Aerosolformulierung nach einem
der vorhergehenden Anspriche, wobei das Medi-
kament in einer Konzentration von 0,1 mg/ml bis 25
mg/ml der Formulierung vorliegt.

Verfahren zur Herstellung einer pharmazeutischen
Aerosolformulierung nach einem der Anspriche
1-30, welches die folgenden Schritte umfalit: Mi-
schen von Medikament und Tensid in einem Gefaly
bei niedriger Temperatur; Zugabe des Treibgases
und gegebenenfalls des Ethanols; Vermischen; und
Zugabe von weiterem Treibgas und gegebenenfalls
Ethanol.

Pharmazeutische Aerosolformulierung nach einem
der Anspriche 1-30 zur Verwendung in der Thera-

pie.

Verwendung einer pharmazeutischen Aerosolfor-
mulierung nach einem der Anspruche 1-30 zur Her-
stellung eines Medikaments fiir die Behandlung von
Erkrankungen uber die Atemwege.

Pharmazeutische Aerosolformulierung, enthaltend
ein HFA-Treibgas, eine physiologisch wirksame
Menge eines Medikaments zur Inhalation und ein
Tensid, bei dem es sich um ein Cg-C44-Fettséure-
salz, ein Gallensalz oder ein Alkylsaccharid han-
delt, wobei das Medikament aus Formoterol-fuma-
rat, Budesonid und Ipratropium-bromid ausgewahlt
ist.

Revendications

1.

Formulation pharmaceutique en aérosol compre-
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1.
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nant un agent propulseur HFA ; une quantité phy-
siologiquement efficace d'un médicament pour
inhalation ; et un tensioactif qui est un sel d'acide
gras en Cg-Cy¢ ; un sel biliaire ; ou un alkylsaccha-
ride.

Formulation pharmaceutique en aérosol compre-
nant un agent propulseur HFA ; une quantité phy-
siologiquement efficace d'un médicament pour
inhalation ; et un tensioactif qui est un sel d'acide
gras en Cg-Cyg.

Formulation pharmaceutique en aérosol compre-
nant un agent propulseur HFA ; une quantité phy-
siologiquement efficace d'un médicament pour
inhalation ; et un tensioactif qui est un sel biliaire
trinydroxylé.

Formulation pharmaceutique en aérosol compre-
nant un agent propulseur HFA ; une quantité phy-
siologiquement efficace d'un médicament pour
inhalation ; et un tensioactif qui est choisi parmi des
alkylglucosides et des alkylmaltosides.

Formulation pharmaceutique en aérosol selon la re-
vendication 1 ou 2, dans laquelle le sel d'acide gras
est choisi parmi les sels de sodium, de potassium
et de lysine de caprilate (Cg), de caprate (C4g), de
laurate (C4,) et de myristate (Cy,).

Formulation pharmaceutique en aérosol selon la re-
vendication 1, dans laquelle le tensioactif est un sel
biliaire thihydroxylé.

Formulation pharmaceutique en aérosol selon lare-
vendication 3 ou 6, dans laquelle le sel biliaire est
choisi parmi les sels des acides cholique, glycocho-
lique et taurocholique.

Formulation pharmaceutique en aérosol selon lare-
vendication 7, dans laquelle le sel biliaire est choisi
parmi les sels de sodium et de potassium des aci-
des cholique, glycocholique et taurocholique.

Formulation pharmaceutique en aérosol selon lare-
vendication 8, dans laquelle le sel biliaire est le tau-
rocholate de sodium.

Formulation pharmaceutique en aérosol selon la re-
vendication 1, dans laquelle le tensioactif est choisi
parmi des alkylglucosides et des alkylmaltosides.

Formulation pharmaceutique en aérosol selon lare-
vendication 4 ou 10, dans laquelle le tensioactif est
choisi parmi le décylglucoside et le dodécylmaltosi-
de.

Formulation pharmaceutique en aérosol selon I'une

10

20

25

30

35

40

45

50

55

13.

14.

15.

16.

17.

14

quelconque des revendications 1 a 11, dans laquel-
le I'agent propulseur comprend le 1,1,1,2-tétrafluo-
roéthane (P134a), le 1,1,1,2,3,3,3-heptafluoro-
propane (P227) ou le 1,1-difluoroéthane (P152a).

Formulation pharmaceutique en aérosol selon lare-
vendication 12, dans laquelle I'agent propulseur
comprend le 1,1,1,2-tétrafluoroéthane (P134a) etle
1,1,1,2,3,3,3-heptafluoropropane (P227).

Formulation pharmaceutique en aérosol selon lare-
vendication 12 ou 13, dans laquelle I'agent propul-
seur comprend un mélange a densité adaptée de
1,1,1,2-tétrafluoroéthane (P134a) et de
1,1,1,2,3,3,3-heptafluoropropane (P227).

Formulation pharmaceutique en aérosol selon l'une
quelconque des revendications précédentes, dans
laquelle le médicament est un agoniste d'adrénoré-
cepteur B2, un bronchodilatateur anticholinergique
ou un glucocorticostéroide.

Formulation pharmaceutique en aérosol selonlare-
vendication 15, dans laquelle le médicament est
choisi parmi le salbutamol, la terbutaline, le rimité-
rol, le fénotérol, le reprotérol, I'adrénaline, le pirbu-
térol, l'isoprénaline, l'orciprénaline, le bitoltérol, le
salmétérol, le formotérol, le clenbutérol, le procaté-
rol, le broxatérol, le picumétérol, le TA-2005, le ma-
butérol, le bromure d'ipratropium, la béclométhaso-
ne, la fluticasone, le budésonide, le tiprédane, la
dexaméthasone, la bétaméthasone, la fluocinolo-
ne, l'acétonide de triamcinolone, la mométasone, et
leur sels et esters pharmacologiquement accepta-
bles.

Formulation pharmaceutique en aérosol selon l'une
quelconque des revendications 1 a 14, dans laquel-
le le médicament est choisi parmi des médicaments
anti-allergiques ; des  expectorants ; des
mucolytiques ; des antihistaminiques ; des inhibi-
teurs de cyclo-oxygénase ; des inhibiteurs de la
synthése des leucotrienes ; des antagonistes des
leucotrienes, des inhibiteurs de la phospholipase
A2 (PLA2), des antagonistes du facteur d'agréga-
tion plaquettaire (PAF) et des agents prophylacti-
ques de I'asthme ; des médicaments anti-arythmi-
ques, des tranquillisants, des glycosides cardia-
ques, des hormones, des médicaments antihyper-
tenseurs, des médicaments antidiabétiques, anti-
parasitiques et anticancéreux, des sédatifs et des
médicaments analgésiques, des antibiotiques, des
médicaments antirhumatismaux, des immunothé-
rapies, des médicaments antifongiques et antihy-
potenseurs, des vaccins, des médicaments antivi-
raux, des protéines, des peptides, des vitamines,
des inhibiteurs de récepteurs a la surface cellulaire,
des antioxydants, des capteurs de radicaux libres
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et des sels organiques de N,N'-diacétylcystine.

Formulation pharmaceutique en aérosol selon I'une
quelconque des revendications précédentes, com-
prenant de I'éthanol en une quantité allant jusqu'a
20 % en poids.

Formulation pharmaceutique en aérosol selon I'une
quelconque des revendications précédentes, com-
prenant de I'éthanol en une quantité allant jusqu'a
5 % en poids.

Formulation pharmaceutique en aérosol selon I'une
quelconque des revendications précédentes, com-
prenant d'autres agents pharmaceutiquement ac-
tifs choisis parmi des adjuvants, des supports, des
agents aromatisants, des tampons, des antioxy-
dants et des stabilisants chimiques.

Formulation pharmaceutique en aérosol selon I'une
quelconque des revendications précédentes, dans
laquelle le tensioactif est présent en un rapport ten-
sioactif:médicament dans la plage de 1:50 a 1:0,2.

Formulation pharmaceutique en aérosol selon I'une
quelconque des revendications précédentes, dans
laquelle le médicament comprend des particules
présentant un diamétre de 0,01 a 10 microns.

Formulation pharmaceutique en aérosol selon lare-
vendication 22, dans laquelle le médicament com-
prend des particules présentant un diamétre de 0,1
a 6 microns.

Formulation pharmaceutique en aérosol selon lare-
vendication 23, dans laquelle le médicament com-
prend des particules présentant un diameétre de 0,1
a 5 microns.

Formulation pharmaceutique en aérosol selon I'une
quelconque des revendications 22 a 24, dans la-
quelle au moins 50 % du médicament sont consti-
tués de particules dans ladite plage granulométri-
que.

Formulation pharmaceutique en aérosol selon I'une
quelconque des revendications 22 a 24, dans la-
quelle au moins 60 % du médicament sont consti-
tués de particules dans ladite plage granulométri-
que.

Formulation pharmaceutique en aérosol selon I'une
quelconque des revendications 22 a 24, dans la-
quelle au moins 70 % du médicament sont consti-
tués de particules dans ladite plage granulométri-
que.

Formulation pharmaceutique en aérosol selon I'une
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quelconque des revendications 22 a 24, dans la-
quelle au moins 80 % du médicament sont consti-
tués de particules dans ladite plage granulométri-
que.

Formulation pharmaceutique en aérosol selon l'une
quelconque des revendications 22 a 24, dans la-
quelle au moins 90 % du médicament sont consti-
tués de particules dans ladite plage granulométri-
que.

Formulation pharmaceutique en aérosol selon l'une
quelconque des revendications précédentes, dans
laquelle la concentration en médicament est de 0,1
mg/ml a 25 mg/ml de la formulation.

Méthode de fabrication d'une formulation pharma-
ceutique en aérosol selon I'une quelconque des re-
vendications 1 a 30, comprenant les étapes consis-
tant a mélanger le médicament et le tensioactif dans
un vase a une faible température ; a ajouter un
agent propulseur et de ['éthanol facultatif; a
mélanger ; et a ajouter davantage d'agent propul-
seur et d'éthanol facultatif.

Formulation pharmaceutique en aérosol selon l'une
quelconque des revendications 1 a 30, destinée a
étre utilisée en thérapie.

Utilisation d'une formulation pharmaceutique en aé-
rosol selon I'une quelconque des revendications 1
a 30, pour la fabrication d'un médicament destiné
au traitement de maladies par les voies respiratoi-
res.

Formulation pharmaceutique en aérosol compre-
nant un agent propulseur HFA ; une quantité phy-
siologiquement efficace d'un médicament pour
inhalation ; et un tensioactif qui est un sel d'acide
gras en Cg-C4g, un sel biliaire ou un alkylsacchari-
de, dans laquelle le médicament est choisi parmi le
fumarate de formotérol, le budésonide et le bromu-
re d'ipratropium.
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