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(57) ABSTRACT 

A pharmaceutical formulation comprising (i) one or more 
particulate medicaments, and (ii) 1,1,1,2-tetrafuoroethane as 
propellant, which formulation contains less than 0.0001% 
W/w Surfactant based upon the weight of medicament, 
particulate medicament being present in an amount from 
00005 to 5% w/w relative to the total weight of the formu 
lation and having a particle size of less than 100 micrions, 
with the proviso that Said medicament is other than Salme 
terol, Salbutamol, fluticasOne propionate, beclomethasone 
dipropionate or a physiologically acceptable Salt or Solvate 
thereof and with the proviso that when said formulation 
consists of betamethasone, ergotamine tartrate or Sodium 
cromoglycate and 1,1,1,2-tetrafluoroethane the weight to 
weight ratio of medicament to propellant is other than 
69: 7900 or 0.866% w/w. 
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AEROSOL FORMULATIONS CONTAINING P134A 
AND PARTICULATE MEDCAMENT 

0001. This invention relates to aerosol formulations of 
use for the administration of medicaments by inhalation. 
0002 The use of aerosols to administer medicaments has 
been known for Several decades. Such aerosols generally 
comprise the medicament, one or more chlorofluorocarbon 
propellants and either a Surfactant or a Solvent, Such as 
ethanol. The most commonly used aerosol propellants for 
medicaments have been propellant 11 (CCF) and/or pro 
pellant 114 (CFCICFCI) with propellant 12 (CCIF). 
However these propellants are now believed to provoke the 
degradation of Stratospheric OZone and there is thus a need 
to provide aerosol formulations for medicaments which 
employ So called "ozone-friendly' propellants. 
0003) A class of propellants which are believed to have 
minimal ozone-depleting effects in comparison to conven 
tional chlorofluorocarbons comprise fluorocarbons and 
hydrogen-containing chlorofluorocarbons, and a number of 
medicinal aerosol formulations using Such propellant Sys 
tems are disclosed in, for example, EP 0372777, WO91/ 
04011, WO91/11173, WO91/11495 and WO91/14422. 
These applications are all concerned with the preparation of 
preSSurised aerosols for the administration of medicaments 
and Seek to overcome the problems associated with the use 
of the new class of propellants, in particular the problems of 
Stability associated with the pharmaceutical formulations 
prepared. The applications all propose the addition of one or 
more of adjuvants Such as alcohols, alkanes, dimethyl ether, 
Surfactants (including fluorinated and non-fluorinated Sur 
factants, carboxylic acids, polyethoxylates etc) and even 
conventional chlorofluorocarbon propellants in Small 
amounts intended to minimise potential OZone damage. 
0004 Thus, for example EP 0372777 requires the use of 
1,1,1,2-tetrafluoroethane in combination with both a cosol 
vent having greater polarity than 1,1,1,2-tetrafluoroethane 
(e.g. an alcohol or a lower alkane) and a Surfactant in order 
to achieve a stable formulation of a medicament powder. In 
particular it is noted in the Specification at page 3, line 7 that 
“it has been found that the use of propellant 134a (1,1,1,2- 
tetrafluoroethane) and drug as a binary mixture or in com 
bination with a conventional Surfactant Such as Sorbitan 
trioleate does not provide formulations having Suitable prop 
erties for use with preSSurised inhalers'. Surfactants are 
generally recognised by those skilled in the art to be essen 
tial components of aeroSol formulations, required not only to 
reduce aggregation of the medicament but also to lubricate 
the valve employed, thereby ensuring consistent reproduc 
ibility of Valve actuation and accuracy of dose dispensed. 
Whilst WO91/11173, WO91/11495 and WO91/14422 are 
concerned with formulations comprising an admixture of 
drug and surfactant, WO91/04011 discloses medicinal aero 
Sol formulations in which the particulate medicaments are 
pre-coated with Surfactant prior to dispersal in 1,1,1,2- 
tetrafluoroethane. 

0005 We have now surprisingly found that, in contradis 
tinction to these teachings, it is in fact possible to obtain 
Satisfactory dispersions of medicaments ir fluorocarbon or 
hydrogen-containing chlorofluorocarbon propellants Such as 
1,1,1,2-tetrafluoroethane without recourse to the use of any 
Surfactant or coSolvent in the composition, or the necessity 
to pre-treat the medicament prior to dispersal in the propel 
lant. 
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0006 There is thus provided in one aspect of the inven 
tion a pharmaceutical aerosol formulation which comprises 
particulate medicament and a fluorocarbon or hydrogen 
containing chlorofluorocarbon propellant, which formula 
tion is substantially free of surfactant and with the proviso 
that Said medicament is other than Salmeterol, Salbutamol, 
fluticasone propionate, beclomethasone dipropionate or a 
physiologically acceptable Salt or Solvate thereof. By "Sub 
stantially free of surfactant” is meant formulations which 
contain no significant amounts of Surfactant, for example 
less than 0.0001% by weight of the medicament. 

0007 The particle size of the particulate (e.g. micronised) 
medicament should be Such as to permit inhalation of 
Substantially all of the medicament into the lungs upon 
administration of the aerosol formulation and will thus be 
less than 100 microns, desirably less than 20 microns, and 
preferably in the range 1-10 microns, e.g. 1-5 microns. 

0008 Medicaments which may be administered in aero 
Sol formulations according to the invention include any drug 
useful in inhalation therapy which may be presented in a 
form which is substantially completely insoluble in the 
Selected propellant. Appropriate medicaments may thus be 
Selected from, for example, analgesics, e.g. codeine, dihy 
dromorphine, ergotamine, fentanyl or morphine, anginal 
preparations, e.g. diltiazem; antiallergics, e.g. cromoglycate, 
ketotifen or nedocromil, anti-infectives, e.g. cephalosporins, 
penicillins, Streptomycin, Sulphonarmides, tetracyclines and 
pentamidine, antihistamines, e.g. methapyrilene; anti-in 
flammatories, e.g. flunisolide budeSonide, tipredane or tri 
amcinolone acetonide; antituSSives, e.g. noScapine, bron 
chodilators, e.g. ephedrine, adrenaline, fenoterol, 
formoterol, isoprenaline, metaproterenol, phenylephrine, 
phenylpropanolamine, pirbuterol, reproterol, rimiterol, terb 
utaline, isoetharine, tulobuterol, orciprenaline, or (-)-4- 
amino-3,5-dichloro-O-(6-2-(2-pyridinyl)ethoxylhexyl) 
aminomethylbenzenemethanol; diuretics, e.g. amiloride; 
anticholinergicS e.g. ipratropium, atropine- or oxitropium; 
hormones, e.g. cortisone, hydrocortisone or prednisolone; 
Xanthines e.g. aminophylline, choline theophyllinate, lysine 
theophyllinate or theophylline; and therapeutic proteins and 
peptides, e.g. insulin or glucagon. It will be clear to a perSon 
skilled in the art that, where appropriate, the medicaments 
may be used in the form of Salts (e.g. as alkali metal or amine 
Salts or as acid addition Salts) or as esters (e.g. lower alkyl 
esters) or as Solvates (e.g. hydrates) to optimise the activity 
and/or Stability of the medicament and/or to minimise the 
Solubility of the medicament in the propellant. 

0009 Particularly preferred medicaments for administra 
tion using aeroSol formulations in accordance with the 
invention include anti-allergics, bronchodilators and anti 
inflammatory Steroids of use in the treatment of respiratory 
disorderS Such as asthma by inhalation therapy, for example 
cromoglycate (e.g. the Sodium salt), terbutaline (e.g. the 
Sulphate Salt), reproterol (e.g. the hydrochloride Salt) or 
(-)-4-amino-3,5-dichloro-C-6-2-(2-pyridinyl)-ethoxy 
hexylaminomethylbenzenemethanol. 

0010. It will be appreciated by those skilled in the art that 
the aerosol formulations according to the invention may, if 
desired, contain a combination of two or more active ingre 
dients. AeroSol compositions containing two active ingredi 
ents (in a conventional propellant System) are known, for 
example, for the treatment of respiratory disorderS Such as 
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asthma. Accordingly the present invention further provides 
aeroSol formulations in accordance with the invention which 
contain two or more particulate medicaments. Medicaments 
may be selected from Suitable combinations of the medica 
ments mentioned hereinbefore. Thus, Suitable combinations 
of bronchodilatory agents include ephedrine and theophyl 
line, fenoterol and ipratropium, and isoetharine and phe 
nylephrine aerosol formulations. 

0.011 Preferred aerosol formulations in accordance with 
the invention comprise (a) an effective amount of a particu 
late bronchodilatory medicament (b) an effective amount of 
a particulate antiinflammatory, preferably a Steroidal antiin 
flammatory medicament and (c) a fluorocarbon or hydro 
gen-containing chlorofluorocarbon propellant with the 
proviso that Said medicaments are other than Salmeterol, 
Salbutamol, fluticasone propionate, beclomethasone dipro 
pionate or a physiologically acceptable Salt or Solvate 
thereof. Alternatively aerosol formulations may contain a 
bronchodilator Such as isoprenaline in combination with an 
antiallergic Such as cromoglycate (e.g. the Sodium salt). 
Combinations of isoprenaline and Sodium cromoglycate are 
especially preferred. 

0012. The final aerosol formulation desirably contains 
0.005-10% w/w, preferably 0.005-5% w/w, especially 0.01 
1.0% w/w, of medicament relative to the total weight of the 
formulation. 

0013 The propellants for use in the invention may be any 
fluorocarbon or hydrogen-containing chlorofluorocarbon or 
mixtures thereof having a Sufficient vapour pressure to 
render them effective as propellants. Preferably the propel 
lant will be a non-solvent, for the medicament. Suitable 
propellants include, for example, Chydrogen-containing 
chlorofluorocarbons such as CHCIF, CCIFCHCIF, 
CFCHCIF, CHFCCIF, CHCIFCHF, CFCHC1 and 
CCIFCH, Chydrogen-containing fluorocarbons Such as 
CHFCHF, CFCHF, CHF.CH and CFCHFCF; and 
perfluorocarbons such as CFCF and CFCFCF. 

0.014 Where mixtures of the fluorocarbons or hydrogen 
containing chlorofluorocarbons are employed they may be 
mixtures of the above identified compounds or mixtures, 
preferably binary mixtures, with other fluorocarbons or 
hydrogen-containing chlorofluorocarbons for example 
CHCIF, CHF and CFCH. Preferably a single fluorocar 
bon or hydrogen-containing chlorofluorocarbon is employed 
as the propellant. Particularly preferred as propellants are 
Chydrogen-containing fluorocarbons Such as 1,1,1,2-tet 
rafluoroethane (CFCHF) and 1,1,1,2,3,3,3-heptafluoro-n- 
propane (CFCHFCF). 
0.015. It is desirable that the formulations of the invention 
contain no components which may provoke the degradation 
of Stratospheric OZone. In particular it is desirable that the 
formulations are substantially free of chlorofluorocarbons 
such as C-ClF, CCIF, and CFCC1. 
0016. The propellant may additionally contain a volatile 
adjuvant Such as a Saturated hydrocarbon for example pro 
pane, n-butane, isobutane, pentane and isopentane or a 
dialkyl ether for example dimethyl ether. In general, up to 
50% w/w of the propellant may comprise a volatile hydro 
carbon, for example 1 to 30% w/w. However, formulations 
which are Substantially free of Volatile adjuvants are pre 
ferred. 
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0017. It is further desirable that the formulations of the 
invention are Substantially free of liquid components of 
higher polarity than the propellant employed. Polarity may 
be determined for example, by the method described in 
European Patent Application Publication No. 0327777. In 
particular formulations which are Substantially free of alco 
hols Such as ethanol are preferable. AS used herein "Sub 
stantially free” means less than 1% w/w based upon the 
fluorocarbon or hydrogen-containing chlorofluorocarbon, in 
particular less than 0.5% for example 0.1% or less. 
0018. A particularly preferred embodiment the invention 
provides a pharmaceutical aerosol formulation consisting 
essentially of one more particulate medicament and one or 
more fluorocarbon or hydrogen-containing chlorofluorocar 
bon propellant, with the proviso that Said medicament is 
other than Salmeterol, Salbutamol, fluticasone propionate, 
beclomethasone dipropionate or a physiologically accept 
able Salt or Solvate thereof. 

0019. The formulations of the invention may be prepared 
by dispersal of the medicament in the Selected propellant in 
an appropriate container, e.g. with the aid of Sonication. The 
process is desirably carried out under anhydrous conditions 
to obviate any adverse effects of moisture on Suspension 
stability. 

0020. The formulations according to the invention form 
weakly flocculated Suspensions on Standing but, Surpris 
ingly, these Suspensions have been found to be easily 
redispersed by mild agitation to provide Suspensions with 
excellent delivery characteristics Suitable for use in pres 
Surised inhalers, even after prolonged Storage. Minimising 
and preferably avoiding the use of formulation excipients 
e.g. Surfactants, coSolvents etc in the aeroSol formulations 
according to the invention is also advantageous Since the 
formulations may be Substantially taste and odour free, leSS 
irritant and leSS toxic than conventional formulations. 

0021. The chemical and physical stability and the phar 
maceutical acceptability of the aeroSol formulations accord 
ing to the invention may be determined by techniques well 
known to those skilled in the art. Thus, for example, the 
chemical Stability of the components may be determined by 
HPLC assay, for example, after prolonged Storage of the 
product. Physical Stability data may be gained from other 
conventional analytical techniqueS Such as, for example, by 
leak testing, by valve delivery assay (average shot weights 
per actuation), by dose reproducibility assay (active ingre 
dient per actuation) and spray distribution analysis. 
0022. The particle size distribution of the aerosol formu 
lations according to the invention is particularly impressive 
and may be measured by conventional techniques, for 
example by cascade impaction or by the “Twin Impinger' 
analytical process. AS used herein reference to the “Twin 
Impinger assay means "Determination of the deposition of 
the emitted dose in preSSurised inhalations using apparatus 
A” as defined in British Pharmacopaeia 1988, pages A204 
207, Appendix XVII C. Such techniques enable the “respi 
rable fraction' of the aerosol formulations to be calculated. 
AS used herein reference to “respirable fraction” means the 
amount of active ingredient collected in the lower impinge 
ment chamber per actuation expressed as a percentage of the 
total amount of active ingredient delivered per actuation 
using the twin impinger method described above. The for 
mulations according to the invention have been found to 
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have a respirable fraction of 20% or more by weight of the 
medicament, preferably 25 to 70%, for example 30 to 60%. 

0023 Optionally, the medicament may be surface-modi 
fied prior to its dispersion in the propellant by treatment with 
a Substantially non-polar liquid medium which is a non 
solvent for the medicament. There is thus provided in a 
further aspect of the invention an aerosol formulation com 
prising particulate, Surface-modified medicament, as defined 
herein, and a fluorocarbon or hydrogen-containing chlorof 
luorocarbon propellant, which formulation is Substantially 
free of surfactant. By “surface-modified medicament” is 
meant particles of medicament which have been Surface 
modified by admixture with a Substantially non-polar non 
solvent liquid, followed by removal of the liquid, with the 
proviso that Said medicament is other than Salmeterol, 
Salbutamol, fluticasone propionate, beclomethasone dipro 
pionate or a physiologically acceptable Salt or Solvate 
thereof. The Substantially non-polar non-Solvent liquid 
medium is conveniently an aliphatic hydrocarbon, e.g. a 
lower alkane, which is sufficiently volatile to permit its 
ready evaporation, e.g. at ambient temperature and pressure, 
after Slurrying with the medicament. The use of isopentane 
as liquid medium is particularly advantageous in this 
respect. 

0024. The medicament is desirably slurried with the 
liquid medium under anhydrous conditions to obviate any 
adverse effects of moisture on Suspension Stability. The 
Slurry may advantageously be Sonicated to maximise the 
Surface-modifying effect of the treatment. The liquid may be 
removed by any convenient means for example by evapo 
ration or by filtration followed by evaporation, provided that 
following treatment the medicament is Substantially free of 
the liquid. The formulations of the invention will be sub 
Stantially free of the non-Solvent non-polar liquid. Surface 
modified medicament prepared by the above described pro 
ceSS comprises a further aspect of the present invention. 

0.025 The formulations according to the invention may 
be filled into canisterS Suitable for delivering pharmaceutical 
aeroSol formulations. Canisters generally comprise a con 
tainer capable of withstanding the vapour pressure of the 
propellant used Such as a plastic or plastic-coated glass 
bottle or preferably a metal can, for example an aluminium 
can which may optionally be anodised, lacquer-coated and/ 
or plastic-coated, which container is closed with a metering 
Valve. The metering valves are designed to deliver a metered 
amount of the formulation per actuation and incorporate a 
gasket to prevent leakage of propellant through the valve. 
The gasket may comprise any Suitable elastomeric material 
Such as for example low density polyethylene, chlorobutyl, 
black and white butadiene-acrylonitrile rubbers, butyl rub 
ber and neoprene. Suitable valves are commercially avail 
able from manufacturers well known in the aerosol industry, 
for example, from Valois, France (e.g. DF10, DF30, DF60), 
Bespak plc, UK (e.g. BK300, BK356) and 3M-Neotechnic 
Ltd, UK (e.g. Spraymiser"M). 
0.026 Conventional bulk manufacturing methods and 
machinery well known to those skilled in the art of phar 
maceutical aeroSol manufacture may be employed for the 
preparation of large Scale batches for the commercial pro 
duction of filled canisters. Thus, for example, in one bulk 
manufacturing method a metering valve is crimped onto an 
aluminium can to form an empty canister. The particulate 
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medicament is added to a charge vessel and liquified pro 
pellant is preSSure filled through the charge vessel into a 
manufacturing vessel. The drug Suspension is mixed before 
recirculation to a filling machine and an aliquot of the drug 
Suspension is then filled through the metering valve into the 
canister. Typically, in batches prepared for pharmaceutical 
use, each filled canister is check-weighed, coded with a 
batch number and packed into a tray for Storage before 
release testing. 
0027 Each filled canister is conveniently fitted into a 
Suitable channelling device prior to use to form a metered 
dose inhaler for administration of the medicament into the 
lungs or nasal cavity of a patient. Suitable channelling 
devices comprise for example a valve actuator and a cylin 
drical or cone-like passage through which medicament may 
be delivered from the filled canister via the metering valve 
to the nose or mouth of a patient e.g. a mouthpiece actuator. 
Metered dose inhalers are designed to deliver a fixed unit 
dosage of medicament per actuation or "puff, for example 
in the range of 10 to 5000 microgram medicament per puff. 
0028 Administration of medicament may be indicated 
for the treatment of mild, moderate or Severe acute or 
chronic Symptoms or for prophylactic treatment. It will be 
appreciated that the precise dose administered will depend 
on the age and condition of the patient, the particular 
particulate medicament used and the frequency of adminis 
tration and will ultimately be at the discretion of the atten 
dant physician. When combinations of medicaments are 
employed the dose of each component of the combination 
will in general be that employed for each component when 
used alone. Typically, administration may be one or more 
times, for example from 1 to 8 times per day, giving for 
example 1,2,3 or 4 puffs each time. 
0029. Thus, for example, each valve actuation may 
deliver 5 mg Sodium cromoglycate, 250 microgram terbuta 
line Sulphate or 500 microgram reproterol hydrochloride. 
Typically each filled canister for use in a metered dose 
inhaler contains 100, 160 or 240 metered doses or puffs of 
medicament. 

0030 The filled canisters and metered dose inhalers 
described herein comprise further aspects of the present 
invention. 

0031. A still further aspect of the present invention com 
prises a method of treating respiratory disorderS Such as, for 
example, asthma, which comprises administration by inha 
lation of an effective amount of a formulation as herein 
described. 

0032. The following non-limitative Examples serve to 
illustrate the invention. 

EXAMPLE 1. 

0033 Micronised sodium cromoglycate (1.2 g) is 
weighed directly into an aluminium can and 1,1,1,2-tet 
rafluorethane (to 18.2 g) added from a vacuum flask. A 
metering valve is crimped into place and the Sealed can 
Sonicated for five minutes. The aerosol delivers 5 mg Sodium 
cromoglycate per actuation. 

EXAMPLE 2 

0034) Micronised terbutaline Sulphate (60 mg) is 
weighed directly into an aluminium can and 1,1,1,2-tet 
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rafluorethane (to 18.2 g) added from a vacuum flask. A 
metering valve is crimped into place and the Sealed can 
Sonicated for five minutes. The aerosol delivers 250 micro 
gram terbutaline Sulphate per actuation. 

EXAMPLE 3 

0035 Micronised reproterol hydrochloride (120 mg) is 
weighed directly into an aluminium can and 1,1,1,2-tet 
rafluorethane (to 18.2 g) added from a vacuum flask. A 
metering valve is crimped into place and the Sealed can 
Sonicated for five minutes. The aerosol delivers 500 micro 
gram reproterol hydrochloride per actuation. 

EXAMPLE 4 

0036 Micronised terbutaline sulphate (60 mg) is 
weighed directly into an aluminium can and 1,1,1,2,3,3,3- 
heptafluoro-n-propane (to 21.4 g) added from a vacuum 
flask. A metering valve is crimped into place and the Sealed 
can Sonicated for five minutes. The aerosol delivers 250 
microgram terbutaline Sulphate per actuation. 

1. A pharmaceutical aerosol formulation which comprises 
particulate medicament and a fluorocarbon or hydrogen 
containing chlorofluorocarbon propellant, which formula 
tion is substantially free of surfactant and with the proviso 
that Said medicament is other than Salmeterol, Salbutamol, 
fluticasone propionate, beclomethasone dipropionate or a 
physiologically acceptable Salt or Solvate thereof. 

2. A pharmaceutical aeroSol formulation consisting essen 
tially of one more particulate medicament and one or more 
fluorocarbon or hydrogen-containing chlorofluorocarbon 
propellant, with the proviso that Said medicament is other 
than Salmeterol, Salbutamol, fluticasone propionate, beclom 
ethasone dipropionate or a physiologically acceptable Salt or 
Solvate thereof. 

3. A formulation as claimed in claim 1 wherein Said 
medicaments is an anti-allergic, a bronchodilator or an 
anti-infammatory Steroid. 

4. A formualtion as claimed in claim 1 wherein Said 
medicament is cromoglycate, terbutaline, reproterol or (-)- 
4-amino-3,5-dichloro-O-(6-2-(2-pyridinyl)ethoxylhexyl 
aminomethylbenzenemethanol or a physiologically 
acceptable Salt thereof. 

5. A formulation as claimed in claim 1 which contains two 
or more particulate medicaments. 

6. A formulation as claimed in claim 1 which comprises 
a particulate bronchodilatory medicament and a particulate 
antiinflammatory medicament. 
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7. A formulation as claimed in claim 1 which comprises 
a particulate bronchodilatory medicament and a particulate 
antiallergic medicament. 

8. A formulation as claimed in claim 7 which comprises 
isoprenaline and cromogylcate or a physiologically accept 
able Salt thereof. 

9. A formulation as claimed in claim 1 which contains 
0.005 to 10% w/w of medicament relative to the total weight 
of the formulation. 

10. A formulation as claimed in claim 1 wherein the 
propellant is 1,1,1,2-tetrafluoroethane or 1,1,1,2,3,3,3-hep 
tafluoro-n-propane. 

11. A formulation as claimed in claim 1 which has a 
respirable fraction of 20% or more by weight of the medi 
Cament. 

12. A formulation as claimed in claim 1 wherein Said 
particulate medicament is Surface-modified. 

13. Surface-modified medicament prepared by admixture 
of particles of a medicament other than Salmeterol, Salbuta 
mol, fluticaSone propionate, beclomethasone dipropionate or 
a physiologically acceptable Salt or Solvate thereof, with a 
Substantially non-polar, non-Solvent liquid, followed by 
removal of the liquid. 

14. A canister Suitable for delivering a pharmaceutical 
aeroSol formulation which comprises a container capable of 
withstanding the vapour pressure of the propellant used, 
which container is closed with a metering valve and contains 
a pharmaceutical aerosol formulation which comprises par 
ticulate medicament and a fluorocarbon or hydrogen-con 
taining chlorofluorocarbon propellant, which formulation is 
substantially free of surfactant and with the proviso that said 
medicament is other than Salmeterol, Salbutamol, fluticaSone 
propionate, beclomethasone dipropionate or a physiologi 
cally acceptable Salt or Solvate thereof. 

15. A metered dose inhaler which comprises a canister as 
claimed in claim 14 fitted into a Suitable channelling device. 

16. A method of treating respiratory disorders which 
comprises administration by inhalation of an effective 
amount of a pharmaceutical aerosol formulation which 
comprises particulate medicament and a fluorocarbon or 
hydrogen-containing chlorofluorocarbon propellant, which 
formulation is substantially free of surfactant and with the 
provision that Said medicament is other than Salmeterol, 
Salbutamol, fluticasone propionate, beclomethasone dipro 
pionate or a physiologically acceptable Salt or Solvate 
thereof. 


