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In general only a relatively small proportion of any nominal dose will reach the lower

respiratory tract of the inhaling patient; the remainder may remain in the inhaler device or be
15 deposited in the mouth and throat of the patient.

One major factor determining the proportion of inhalable drug which will reach the lower
respiratory tract of a patient is the particle size distribution of the particles emerging from
the inhaler device. This particle size distribution is in turn dependent both on the

20 construction and function of the inhaler, and the powder formulation. The present
application is concerned with the nature of the powder formulation. This should have a
high integrity of the crystal structure, or crystal habit (as may be measured using X-ray
crystallography techniques, for example), high purity and stability, and a particle size within
the respirable particle range.

In order to achieve a desired crystal structure and particle size, powder formulations of
respirable particles are in general obtained by processes including crystallisation from
solution followed by micronisation. However, optimum crystal structure formation and
optimum purity may not be obtained in this process, and micronisation has associated
30  problems. Prolonged comminution results in a high energy powder and crystal lattice
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def ect s whi codgyeds mani fested for exanple in | ower stabilptysrssncsror
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operabl e to expand the solution and precipitate the material. Needl es
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necessitated. givent to form an injection solution and adding the injection solution to a volume of anti-

solvent, which is a supercritical fluid, liquefied compressed gas or dense vapour, sufficient
to precipitate or crystallise the solid.

15 _
European patent application, publication number 0 542 314 Al, discloses a method of
forming microparticles of a material, involving bringing a supercritical anti-solvent gas into
contact with a solution of said material in a solvent at a controlled rate operable to expand
the solution and precipitate the material. Needles and globules are formed.

Neither of the above are directed to powders for inhalation per se, and as they use
supercritical media the use of compressed gases and heavy, expensive apparatus is
necessitated.

as  US Patent number 5 314 506, again not related to powders for inhalation, describes
impinging a jet stream of an organic pharmaceutical compound and a jet stream of an anti-
solvent, to precipitate small crystals of the organic pharmaceutical compound. Pressurised
blow-cans and elevated temperatures are employed, and the crystals obtained range from
flakes of up to 25 microns, to needles, and cubes of less than 3 microns.
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I nhal ati on, describes | npinging _a jet streamof an organic
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nmedi an di anpt ein the presénod bf shffadtiiit. I rrespective of the substance
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and which'is under agitation, under non-Supercritical conditions.

There is al so provided according to the present invention a pharmaceuti cal
powder and a  According to the present invention there is provided a process for producing a
pharmaceutical powder for inhalation comprising crystalline particles of an inhalation
compound, comprising dissolving an inhalation compound to be provided in crystalline
1s°  particle form in a solvent; and introducing the solution containing the inhalation compound,
in droplet form or as a jet stream, into an anti-solvent which is miscible with the solvent and
which is under agitation, under non-supercritical conditions.

There is also provided according to the present invention a pharmaceutical powder and a
20 crystalline inhalation compound obtainable by the process of the invention.

Preferably the particles of the inhalation compound of the present invention have a mass
median diameter of at least 0.1um, more preferably at least 1um. Where the powder is
intended particularly for oral inhalation, preferably the particles have a mass median

2s  diameter of 10um or less, preferably 7um or less. Most preferably the particles have a
mass median diameter of 1-6um. By “mass median diameter” is meant that half of the mass
of the inhalation compound is made up of particles having a diameter less than the mass
median diameter and half of the mass of the inhalation compound is made up of particles
having a diameter greater than the mass median diameter. Preferably as much as possible of
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The solution containing the inhalation compound is introduced into the anti-solvent in
droplet form or as a jet-stream, for example through a porous filter or one or more nozzles.

Through the present invention it is possible to control the size of particles obtained by

15 controlling any or all of parameters such as the concentration of the compound in the
solvent, the rate of addition of the solution into the anti-solvent and the intensity of the
agitation such that particles within a specific desired particle size range may be obtained. A
powder formulation having good physicochemical stability and needing no mechanical

micronisation or conditioning is obtained.

Medically useful compounds which may be provided in respirable particle form according to
the present invention include 2-adrenoreceptor agonists, for example salbutamol,
terbutaline, rimiterol, fenoterol, reproterol, adrenaline, pirbuterol, isoprenaline,
orciprenaline, bitolterol, salmeterol, formoterol, clenbuterol procaterol, broxaterol,

2s  picumeterol, TA-2005 ([8-hydroxy-5-(1-hydroxy-2-((2-(4-methoxyphenyl)-1-
methylethyl)amino)ethyl)}-2(1H)-quinolone), mabuterol; anticholinergic bronchodilators,
for example ipratropium bromide; glucocorticosteroids, for example betamethasone,
fluticasone, budesonide, tipredane, dexamethasone, beclomethasone, fluocinolone,
triamcinolone acetonide, mometasone and rofleponide; pepndes and proteins, for

30  example insulin, immunomodulators, anti-allergic drugs for example sodium



15 controlling any or all of parameters such as the concentration of the
caonpound in_the solvent, the rate of addition of the solution into the
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within a specific desired particle size range may be obtained. A
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Medi cal | y useful compounds which nay be provided in respirable particle
form according to the present inventich include [err]2-adrenoreceptor
agoni sts, for exanpl e sal butanol, terbutaline, rimterol, fenoterol,
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oromagl vcat o almehiaride; fuficasung 15 the propionats: and broxaterol 45 the mpnohydrochloride.

anti hi st am nes; cycl ooxygenase i nhibitors; |eukotriene synthesis
i nhi bitors; |eukatriene antagonists, PLA2 inhibitors, PKCinhibitors,
PAP ant agoni st Mﬂablyr%myd!&&u ussful ompoundds selacted from B2-adrenereraptaragonists
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sal butanol and te may be used as the sul phate; fenoterol as the
hydr obr om de; salneterol as the xinafoate; fornoterol as the funarate
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fumarate dihydrate, budesonide, terbutaline, preferably as the sulphate, fluticasone,
15 preferably as the propionate, rofleponide, preferably as the palmitate, and other

pharmaceutically acceptable esters and salts and/or solvates thereof.

Pharmaceutically acceptable additives e.g., carriers, diluents, and penetration enhancers
may also be prepared according to the present invention. For example the process of the

20  present invention may be used to prepare carbohydrates such as lactose, dextrose,
melezitose, maltose, mannitol, trehalose and raffinose, as well as saits of fatty acids, bile
salts, phospholipids and alkyl glycosides, which may be useful as penetration enhancers.
The pharmaceutically acceptable additive may be prepared separately from the medically
useful compound, and the powders may then be mixed together, or a powder containing

25 the medically useful compound and additive may be prepared in certain cases, i.e. when
the compound and additive have similar solubility’s, by dissolving all of the desired
substances together in the solvent according to the present invention.

In the process of the present invention, the choice of solvent depends upon the solubility
3%  of the compound to be dissolved. Preferably, a substantially saturated or supersaturated
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cont act t her ewiscivent (the anti-solvent). For example, a water-soluble substance which is dissolved for
example in water may be precipitated with an anti-solvent such as ethyl acetate, acetone,
methylethyl ketone (2-butanone), isopropanol, or mixtures of for example 10-20%
methanol, isopropanol or ethanol with 80-90% (w/w) methylethy! ketone or isopropanol,

15 while a less water-soluble substance may be dissolved for example in an organic solvent

such as methanol, isopropanol or another alcohol, dimethyl sulphoxide, dimethyl
formamide, N’N’-dimethyl acetamide or phenol and precipitated with for example water.

To maximise the degree of precipitation it is desirable that the solution is added to the

20  anti-solvent at temperatures as low as possible, but low temperatures are not essential for
the process of the present invention. Preferably, the solution is added to the anti-solvent
at temperatures of below 25 °C, for example at around 0°C or from 0 to 5°C.

According to the present invention the solution is preferably added to the anti-solvent
2s  through a porous filter having pores of 10 - 160 microns, such as Pyrex Glass Filters of

porosity grades 1-4.

The rate of addition may be controlled, for example by using a pump, suchasa
petistaltic pump when working on a laboratory scale.



S  The choice of particular solvent and anti-solvent can be made readily by
a person skilled. . in the art cqonsidering-the solubility characteristics
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i nvention the solution is preferahly added to the anti-solvent 25 through
a porous filteRCOFsTN RS theparticles objgined are gonsidered;ta be sompleisly qrystalliney ass
Filters of 4 porosity grades 1-4. The rate of addition may be
controlled, for exanple by using a punp, such as a peristaltic punp
when wor ki ng oRhesizeibbihe partigles obthiged @ording to the presed(process f1aP e controlled by

PCT/ SE96/ 00479adjusting the process parameters, as will be gvident to a person skilled in the art.7 For
example, decreasing the concentration of compound in the solvent will lead to smaller
particles, and adjusting the rate of addition and/or agitation will alter the particle size by

15 altering the size of the droplet from which the compound is precipitated. Any one,
several, or all of the process parameters may be adjusted in order to obtain a particular
particle size range. The optimal process parameters in each case may be determined by a
person skilled in the art using routine experimentation.

20  Various methods may be employed in order to monitor the crystallinity of the respirable
particles of the present invention. Such methods, which are all well known to the skilled
person in the art, include isothermal micro calorimetry, BET gas adsorption, X-ray
powder diffraction and differential scanning calorimetry (DSC). For example during a
recrystallisation a large amount of heat is evolved and by monitoring the calometrical

2s  signal the sample may be checked for any amorphous content.

The following Examples are intended to illustrate, but not limit, the scope of the present
invention. The particle sizes given were measured using a Malvern Master Sizer
instrument.



In order that the droplet or fine jet, as well as the precipitated
conpound, is efficiently renoved fromthe porous filter or_nozzle, it
is necessary for the anti-solvent to be under agitation. The
~agitation may be achieved in various ways such as by neans of
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1s. Example2
A solution of Budwonide (2.35 g) in methanol (60 ml) was added to Wliw (200 ml)
at a rate of 1 ml/min, through a glass filter with a porosity of 40-90 microns, and with
stirring with ultraturrax equipment (4.5). The obtained sturry contained budesonide
crystalline particles of MMD 2.79 microns. 90% of the particles had a diameter of below
20 6.0um,

Example 3

A solution of budesonide (1.5 g) in methanol (80 ml) was added to water/ice (300 ml) at

a rate of 1 ml/min, through a Pyrex glass filter of porosity grade 2 (40-100 microns), and
2s  with stirring with ultraturrax equipment (4.5). The obtained slurry contained budesonide

crystalline particles of MMD 2.60 microns. 90% of the particles had a diameter of below

6.0um.
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Exampre 1 A sol ution of budesonide (15 g) in nethanol (300 m) was
added to water (450 m) at a tenperatue of 0C, through a glass filter,
Pyrex por osigeoéhagsse 3 (pore index 1640 m crons), and pgrisgestosdr i ng
with ultraturrax equipnent. A slurry was obtai ned, containing
particles with a mass nedi an di anmeter (MVD) of 2.2 m crons 90% of t he

particles had a dianmeter of below 5. 3pm T®e slurry was spray dried

using a comrercially avail abl e spray-dryer (Buchi 190), to give a

budesoni de powder conS| sting of particles of MMD 2.9 m crons having no
anor phous charExample4i.e., crystalline 10 particles, determined using

gé\;\grenr X-ray Wr%nt %5 QOWﬁ gf t he Ea %I cl es%i%ﬁyeﬂd#%g@dgﬁ(ﬁ;ow
powder i nhal ermm&ﬁ) TH obiined Burry mﬁd%&bﬂ&ﬁmﬂﬂﬁﬁﬁﬂé&f&m&@ in

met hanol (60 m) was added to vvaterllce (200 m at arate of 1
m/mn, thr ougﬁl@!@l%OfﬁPP@mMM@WGﬁWW\‘WQO mcrons, and with
stirring wigh ultraturrax equi pment (4.5). The obtained slurry contai ned
budesoni de crystalline particles of MVD 2.79 mcrons. 90% of the
particl es had Exatipe®t er of bel ow 20 6. Opm . Exampl e 3

?gggt irno)n g{ buﬂes&m de£‘115 S&ﬂfﬂn r.reth nol &#3 %@aﬁg added tog\%ﬁI /|ce

porosity grademuﬂpmi/%mgnﬁryuﬁsdss o po Fbs&ﬁgfaaemgmu-tdoﬁhtomtﬁfdrax

equi prent (4.5), The obtained slurry contained budesoni crystal line

part icles of NWvith stiring with uliraturray equipment £4.5) ' The obtsined slyrry cantained dsel ow
6.0pm 4 crystalline particles of MMD 4.76 microns. 90% of the particles had a diameter of below
9.6um.
Example 6

A solution of budesonide (1.2 g) in methano! (50 ml) was added via a peristaltic pump and
15 through a glass filter, Pyrex no. 3 (16-40 microns), to water (200 ml) at 0°C and with
' stirring with Ystral agitation equipment. The rate ot; addition was 3 ml/min and the rate of
-stirring was 1500 /min. The slurry obtained contained budesonide crystalline particles of
MMD 4.2 microns. 90% of the particles had a diameter of below 8.6pum.

» Example?
A solution of lactose (2.0 g) in water was added via a peristaltic pump and through a glass
filter, Pyrex no. 3, to 2 20% solution of ethanol in methylethyl ketone, with stirring with
Ystral agitation equipment. The rate of addition was 3 ml/min and the rate of stirring was
1500 r/min. The slurry obtained contained lactose particles of MMD 5.2 microns. 75% of
as  the particles had a diameter of below 10.0um.

Example 8
A solution of salbutamol sulphate (1 g) in water (7 ml) was added via a peristaltic pump and
through a glass filter, Pyrex no. 2, to a 20% solution of ethanol in methylethyl ketone at

3 room temperature, with stirring with Ystral agitation equipment. The rate of addition was 3
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Exanpl e 4 The procedure of Exanple 3 was repeated using a Pyrex gl ass
filter of porosity grade 4 (10- 16 mcrons). The obtained slurry

cont ai ned bu%g@%ﬁ% crystalline particles of MVD 2.49 POTIEESEG0479° 0%0
of the particles a di aneter of below 6. 0pm A sol ution of
budesonide (3 g) in nethanol (90 m) was added to water/ice (300 m) at a
rate of 1 m/mn, through a Pyrex glass filker of porosity grade 1 (100-160
m crons), and wWith stirring with ultraturrax equi pnent (4.5). The
obt ai ned slurry contai ned budesoni de 10 crystalline particles of MVD 4.76
m crons. 90% ofmliniise amdthe irate of stindng waschi500/min. 'Bieslmtymbtained conﬁirﬁqhalbutamol

A solution of budesonide.(1.2 no 5 V|a a
peristaltic puﬁ'ﬁ bate, “75““'5‘1& é&f%ﬂﬁ@sﬁi ﬁ'?'&r?s'yp;?} "‘&B‘“
mcrons), to Weblaw m) at [err]C and with stlrrlng wth Ystra
agitation equi pnent. e rate of addition was 3 m/mn and the rate of
stirring was 1500 r/mn. The slurry obtained contained budesoni de crysline
particl es of MWD 4.2 mcrons. 90% of the particles had a dianeter of
bel ow 8. 6pm 20 Exanple 7 A solution of lactose (2.0 g) in water
was added via a peristaltic punp and through a gl ass filter, Pyrex
no. 3, to a 20% sol ution of ethanol in nmethylethyl ketone, with stirring
wth - Ystral agitation equipnment. The rate of addition was 3 m/mn
and the rate of stirring was 1500 r/mn. The slurry obtained
contained | actose particles of MVD 5.2 mcrons. 75% of 25 the particles
had a di aneter of bel ow 10. 00pm Exampl e 8 A sol ution of

sal but anmol sul phate (lg) in water (7 m) was added via a peristaltic punp
and through a glass filter, Pyrex no. 2, to a 20% sol ution of ethanol
in nethylethyl ketone at
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and the rate of stirring was 1500 r/mn The sluriy obtai ned contained
sal butanol woaaksivese crystalline particles of MVD 52 ni cr arer/iSiSehmbo t he

particles had a di aneter of bel ow 10. Opm WO 96/ 32095
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1.- A process for producing a pharnaceuti cal¥lpowder for inhalation
conprising crystailine particles of an inhalation conpound, conprising
di ssol ving an inhalation conpound in a 5 solvent; and introducing the

sot uti on cont alldimg t he i nhal ati on conpound in droplet formor as a
jet stream into an anti-solvent which is mscible with the solvent and

whi ¢ch i s under agi tation, under non-supercritical conditions.

2. A pr ocess ag, CAFr58us fob proditing d phidimbctuticdl Pewde Tér ithalafioR borhpiiinig UystallirieOn
cONPOLNT ave glﬂlclesofanmhalatloncompo“niwmpmsd‘m'ms“mmmwmpomma

s  solvent; and introducing the solution containing the inhalation compound in droplet form or
as a jet stream, into an anti-solvent which is miscible with the solvent and which is under
agitation, under non-supercritical conditions.

2. A process as claimed in claim 1 wherein the particles of the inhalation compound have a

10 mass median diameter of 10um or less.

3. A process as claimed in claim 1 wherein the particles of the inhalation compound have a

mass median diameter of 7um or less.

15 4. A process as claimed in claim 1 wherein the particles of the inhalation compound have a

mass median diameter of at least 0.1um.

5. A process as claimed in claim 1 wherein the particles of the inhalation compound have a
mass median diameter of at least Ipum.

6. A process as claimed in claim 1 wherein the particles of the inhalation compound have a
mass median diameter of 1-6pum.

7. A process as claimed in claim 1 wherein at least 75% of the powder consists of
25  particles having a diameter of 10um or less.

8. A process as claimed in claim 1 wherein at least 90% of the powder consists of
particles having a diameter of 10um or less.



10 nmss nedi an dianeter of 10pm or' | ess. 3. Apro

claiml wherein the particles of the inhalation conpound Hm”ﬂf" "Iﬂll"ﬁﬂ“‘ .

medi an di ameter of 7pmor less. = 15 4. A process as claihed it cMaifm 1*

wherein the particles of the inhalation conpound have a mass medi an

di anmeter of gyoéeags 0. 1pm 5. A process as clained ipgriksigsd

wherein the particles of the inhalation conpound have a mass nedi an

di aneter of at least 1pm 20 6. A process as clained in claim!]l

wherein the partlcl es of the inhalation corT!JZ)und have a mass nedi an

di aneter of 1-6pm 7. A process as clained in claiml wherein at

Ieast 75% of the powder consjists of 25 partlcles having a di arreter of 10pm
| ess B. Apracessas slaimed in any peeceding elaim jop containing then o, of

the powder con | . X W | ess.
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12 9. A process as clained in any preceding cl ai m wherein the

sol uti on cont al Lé t he ‘ Hhal ation cogB ung i S og(é(e’d J nt (t)het he

anti-sol vent t
s inhalation compqund is mtroduced into the anti-solvent through one or more nozzles.

11. A process as claimed in any preceding claim wherein the solution containing the
inhalation compound is substantially saturated or supersaturated.

10 12. A process as claimed in any preceding claim wherein the inhalation compound is
selected from P2-adrenoreceptor agonists, anticholinergic bronchodilators,
glucocorticosteroids, immunomodulators, anti-allergic drugs, expectorants, mucolytics,
antihistamines, cyclooxygenase inhibitors, leukotriene synthesis inhibitors, leukotriene
antagonists, PLA2 inhibitors, PKC-inhibitors, PAF antagonists and prophylactics of

1s  asthma, and pharmacologically acceptable esters and salts and/or hydrates thereof; and
pharmaceutically acceptable additives.

13. A process as claimed in claim 12 wherein the inhalation compound is selected from
P2-adrenoreceptor agonists and glucocorticosteroids.

14. A process as claimed in claim 13 wherein the inhalation compound is selected from
salbutamol, salmeterol, formoterol, budesonide, terbutaline, fluticasone, rofleponide, and
pharmaceutically acceptable esters and salts and/or solvates thereof.

23 15. A process as claimed in claim 14 wherein the inhalation compound is salbutamol
sulphate.

16. A process as claimed in claim 14 wherein the inhalation compound is formoterol
fumarate dihydrate.



.10 A process as clained in any preced| ng claim V\,herel n l“ﬂlﬁwwllﬂﬂmum
containi.ng the 5 i nhal ati on conpound is introduced in |iMabnt

through one or "more nozzles. 11. A process as ¢l at med i'n ény
precedi ng clai mwherein the solution containing the i nhal ati on

conmpound is ﬁ&h&iﬁ% lally saturated or supersaturated. 1GhoTisRoc/da® OCESS
as clainmed in any preceding clai mwherein the inhalation conpound is
sel ected from[err]2-adrenoreceptor agonists, anticholinergic

bronchodi | at ors, gl ucocorti costeroi dsi3 i munonodul ators, anti-allérgic
drugs, expectorants, nucol ytics, anti hi stam nes, cycl ooxygenase
I nhibitors, |eukotriene synthesis inhibitors, |eukotriene ant agoni st s,

PLA2 i nhi bi t 013. AjfGessnias daimed in chaie 14 wherinthe inhalatich ¢onspoiand dscbudesonide. 15
asthma, and pharnacol ogi cally acceptable esters and salts and/or hydrates
t hereof ; and pharmaceutical |y acceptabl e additives. 13. A

process as cl g g%’o&sg hodEmbd iN'BRI{rE 118 wWhfeis B ?'lhﬂfa c&.@mm 'ﬁdlegﬁl ected
from [err?z renoreceptor agoni sts and glucocorti ostgrm 2%

14. A processsulphaté.ai med in claim 13 wherein the inhalation conpound is

selected from sal butanmol, sal neterol, fornoterol, budesonide,

terbutali né fluticasone, rofleponide, and phar maceutical |y acceptabl e
esters and sall9s Aproéess asclaivfed dn claime 14 afhereir’the inhalatich omsoand isfofleponideed i n
cl aim 14 wherein . the inhalation conpound is sal but anol sul phat e

16. A processl’ﬂlgn imed in claim 14 wherein the inhalation conpound is

f or not er ol fumarate di hydrate. 30 WO 96/ 32095

PCT/ SE96/ 00479
20. A process as claimed in claim 14 wherein the inhalation compound is salmeterol

10 xinafoate.

21. A process as claimed in any of claims 1-11, wherein the inhalation compound is a
pharmaceutically acceptable additive.

15 22. A process as claimed in any of claims 1-11 wherein the inhalation compound is
water-soluble, the solvent is water or another polar solvent or mixture of polar solvents, and
the anti-solvent is a less polar solvent.

23. A process as claimed in claim 22 wherein the anti-solvent is selected from ethyl
2  acetate, acetone, methylethyl ketone, isopropanol or mixtures of 10-20% methanol,
isopropanol or ethanol with 80-90% methylethyl ketone or isopropanol.

24. A process as claimed in any of claims 1-11 wherein the inhalation compound is
substantially water-insoluble, the solvent is less polar than the anti-solvent, and the anti-
2s  solvent is water or another polar solvent or mixture of polar solvents,

25. A process as claimed in claim 24 wherein the solvent is selected from methanol,
isopropanol, dimethylsulphoxide, dimethylformamide, N’N*-dimethyl acetamide and
phenol.



18 und is mughsprocess as claimed in claim 14 wherefn UMMM |

wherei n the inhal ati'6h conpound is terbutaline sul phaté - " 5197 A
process as claimed in claim14 wherein the inhalation compound is

rof | eponi de o e632098 M tate. 20. A process as clai npémmn,{mgm 14
wherein the i nhal ation conpound is sal neterol 10 xinafoate. A

process as claimed in any of clains 1-11, wherein the inhalation conpound
is-a pharmaceutical ly acceptabl e addi t 14e. is 22. A process as
clainmed in any of clainms 1-11 wherein the inhalation conpound is

wat er-sol ubl e, the solvent is water or another polar solvent or nixture of

pofar sol vent s 26aukiprocess as nlaimes in-agy ipreseding claim wawmbcsnlummﬁnmgthe

??omAeltoLgerS %@Pg’sd in @I g"&nﬂéf’ﬁ% er.ei P t@& , ti-solv gﬁ l | SZ%EI ected

m xtures of 10-20% net hanol , i sopropanol or et hanol with 80-90%
met hyl et hyl ketaone or i sopropanol A process 3s, claimed in any
on contyning the |

of clains 1- 11%&%%%‘&%!?%‘!%&”?‘
wat er - i nsol gbl %[“w %t fa P@oﬂ%ﬂm@{d’?@ and the
I'S vvater or anot er po ar s

anti- 25 solven vent or m xture of polar
sol vent s. 25. A process as clainmed in claim24 wherein the sol vent

is selected fr net hol . sopropanol.. di methyl sul phoxi \ .
5 oty or om0 A RERESS 48 Slaimed 5% Botig St Whirein aion o the anti-solvent s
achieved by means of mechanical stirring, propellers, turbines paddles, anchor impellers
‘or Ystral equipment, or by using ultrasound waves on or beside the filter or nozzles.
10 '

29. An inhalation compound obtainable by the process of any of claims 1-28.

30. A pharmaceutical powder for inhalation comprising crystalline particles of an
inhalation compound obtainable by the process of any of claims 1-28.



LA cor

+30 WD 96/ 32095 ~ _

- PCT/ SE96/ 00479 - - o%oaf 1)y
26. A | process as claimed i n any precedi ng cl ai m wherein the solution
contai ning the i nhal ation conpound is added to the anti-solvent at a
tenperature of bel ow 25C. ' 27. A process as clainmed i nZ#ssh m 26

wherein the solﬁb,fn cont ai i the inhal ation s conpound i g

ant.i - sol vent at enper at ur %WV%@N] C. : 28 A
prOCeSS GRTERNATIENAL W&WMW%&I@%&@M&G&W
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