COMPCSI TI ON The invention relates to pharmaceutical conpositions for the
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It would be advantageous to provide a composition for administration of a somatotrophic
hormone wherein the release of the somatotrophic hormone is controlled/delayed/sustained
resulting in improvements in patient compliance and convenience. Thus, it would be
desirable to provide a somatotrophic hormone-containing composition which can be
administered less frequently than the known compositions for administration. In the case of
hGH, a composition that could be administered every two days, twice weekly, once weekly,
once fortnightly, once monthly or even less frequently would be desirable.

The invention provides a solid composition comprising (i) a somatotrophic hormone, (ii) a
biodegradable polymer component, and (iii) a release modifier. Unless otherwise stated, this

will be referred to hereinafter as the composition of the invention.

Typically, the somatotrophic Hormone (i) is present in an amount of from about 1 to about 50
% by weight of the composition, such as from about 2 to about 40 %, preferably from about 5
to about 30 % by weight, for example from about 10 to about 20 %.

The biodegradable polymer component (ii) typically is present in an amount of from about 5
to about 98 % by weight of the composition, such as from about 25 to about 96.5 %,
preferably from about 45 to about 93 %, for example from about 60 to about 85 %.
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Howev edsing anyralyitable method kabwe int e art. Suitable methods include, but are not limited to,
freeze-drying (lyophilisation), spray drying, air drying, vacuum drying and supercritical fluid

technology. Spray drying is preferred.

The somatotrophic hormone can be dried alone or, to improve stability, in the presence of an
additive. Suitable additives include, but are not limited to, buffer salts such as phosphate,
citrate and acetate buffers; sugars such as sucrose and trehalose; surfactants such as
polysorbates; amino acids such as glycine; polyols such as mannitol and sorbitol; and
polyethylene glycols. It is preferable to dry the somatotrophic hormone in the presence of an
additive. '

By the term “somatotrophic hormone powder” we mean a powder consisting of a
somatotrophic hormone and optionally an additive. Typically, the additive does not comprise
the polymer component (ii) or the release modifier (iii). However, it may be preferable to
combine the somatotrophic hormone with at least a portion of the release modifier which is
present in the compositions of the invention.

The dry somatotrophic hormone powder preferably comprises at least 40% by weight, more

preferably at least 50% and most preferably at least 60% by weight somatotrophic hormone.
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Preferably a biodegradable polymer is selected from homopolymers, block and random
copolymers, polymeric blends and composites of monomers which may be straight chain, -
(hyper) branched or cross-linked. ‘ '

Suitable synthetic biodegradable polymers include those disclosed in "Polymeric
Biomaterials" ed. Severian Dumitriu, ISBN 0-8247-8969-5, Publ. Marcel Dekker, New York,
USA, 1994 (incorporated herein by reference). Examples of types of synthetic biodegradable
polymers which may be used in the compositions of the invention are set out below.

Polyesters including poly(lactic acid) (PLA), poly(glycolic acid) (PGA) copolymers of lactic

~ and glycolic acid (PLGA), copolymers of lactic and glycolic acid with pon(ethylene glycol),
poly(e-caprolactone) (PCL), poly (3-hydroxybutyrate) (PHB), poly (p-dioxanone),
poly(propylene fumarate).

Modified esters such as poly(ortho esters) including polyol/diketene acetals addition
polymers (as described by Heller in: ACS Symposium Series 567, 292-305, 1994, which is
incorporated herein by reference) and poly(ether ester) multiblock copolymers such as those

based on poly(ethylene glycol) and poly(butylene terephthalate).
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the invention include starch, cellulose and derivatives thereof including ethylcellulose,
methylcellulose, ethylhydroxyethyicellulose, sodium carbbxymethylcellulose. Further natural -
polymers include collagen, gelatin, dextran, alginates, chitin, chitosan and derivatives
thereof.

A mixture of one or more of the biodegradable polymers set out above may be used as the
biodegradable polymer component. For the avoidance of doubt a mixture of one or more
classes of polymers may be used (e.g. a polyester and a polyanhydride) and/or one or more
particular polymers in a class.

The biodegradable polymer component currently preferably comprises PCL, PHB, poly(ether
ester) multiblock copolymers, PLGA, PLA, or a combination thereof, most preferably PLGA,
PLA, or a combination of PLA and PLGA.

PLGA is poly(lactic-co-glycolic acid). The amount of lactic acid and glycolic acid
comonomers present in the PLGA which may be used in the present invention may vary over
a wide range. The PLGA may have a molar ratio of lactic acid:glycolic acid of from about
90:10 to about 10:90, such as from about 75:25 to about 25:75, for example about 50:50.
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Typically, the burst release of the compositions of the invention is less than about 80%,
preferably, less than 70, 60, 50, 40, 30, 20 or 10 %.

It is also believed that the biodegradable polymer component helps to control/sustain/delay
the release of the somatotrophic hormone following “burst”. In fact, it is thought that the
release of somatotrophic hormone following burst in some cases may be too slow using a
biodegradable polymer alone. It is believed that the release modifier in the compositions of
the invention helps to increase the rate of release of the protein following burst.

Without being bound by theory, it is believed that the release modifier is capable of blending
the somatotrophic hormone and the biodegradable polymer component more intimately.
Suitable release modifiers include oligomérs or polymers with amphiphilic character.
Typically, the release modifier has a hydrophilic component and a hydrophobic component.
One or more of such release modifiers may be included in the release modifier (i) of the

subject invention.
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Examples of preferred fatty acids include stearic acid, oleic acid, myristic acid, caprylic acid
and capric acid. Oils containing these and any of the foregoing fatty acids may also be used
as the processing aid, e.g. cotton seed oil, sesame oil and olive oil.

Suitable fatty acid derivatives (e.g. esters) include those that can be derived from the fatty

- acids and hydroxyl fatty acids defined above. Preferred fatty acid esters are mono-esters

and di-esters of fatty acids, and derivatives thereof, such as polyethylene glycol (PEG)

mono-esters and di-esters of fatty acids. Suitable PEG’s include those having from 2 to 200

monomer units, preferably 4 to 100 monomer units, for example 10 to 15 monomer units.

' Examples include PEG stearate and PEG distearate, each available with varying PEG chain

lengths, e.g. polyoxyl 40 stearate (Crodét 5S40, Croda) and PEG-8 distearate (Lipopeg 4-DS,
Adina).

A particularly preferred fatty acid ester for use in the process of the invention is Solutol® HS

15, which is available from BASF. Soiutol® consists of polyglycol mono- and di-esters of 12-
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cotton seed oil, sesame oil and olive oil. Suitable fatty acid derivatives

(e.g r e f aci nd
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pol yet hyl ene gl ycol (PEG nono-esters and di-esters of fatty aci ds.

Suitable PEG s include those having from2 to 200 nononmer units, preferably
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PEG
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of 12-hydroxystearic acid and of about 30%free poI yet hyl ene glycol and is

an anpgyplyd b%f@&nﬁéh udléaZ’bﬁQIfo%nQ ﬁ&?\g{i’lb HyFZ-pgﬂglmHnLa' ¢ bal ance between

about 14 and Furt exd es o aci erivatives include fatty
acids esterified with pol yoxyet hyl ene sor b| tan conpounds, such as the
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known as Tween acl led w b| tan conpoun such
as thea“OSEaﬁfefo@W@QWG@YPQGg'YC@bKBEGQhaﬂmmf@mﬂ@e glyends (BRGR). as Span 80) .
Sui tabl e pyrolidones include 2-pyrolidone and N-nethyl-2-pyrrolidone.

Sui t abl e pol yethers include those conprising nononmers conprising from2 to
10 car buitablg cefkias Belyde pajrigend uesiuttyd olesiytPEE JongnehairomMppeodiH ene
gl ycol gnd fAE ?Ci,@,deﬁw table triglycerides include saturated and unsaturated
medi um and Tong chain nono-, diand tri-glycerides. Typically, medium chain
nmono-, di- and tri-glycerides have a fornmula (CH 20R1LXCH 20R2) (CH 20R3)

wher ei iRy R2 rﬁ@@IurRS Rh&in| nmnde@ﬂyamortr&% rfdds?) AetE (Jhefemilia= 6 Lo

8), provi ded that at not al referab medi um chai n

mono- , (GH20RaNEH PRa)FNQR4) whsreinRsi RransfRzaraiindapeadetlyds oer&(QICHACItat ed
fatty QfedS n"RisNbYs)Obrovided that at not all Ry, R, and R; = H. Preferable medium chain

mono-, di- and tri-glycerides consist of a mixture of esters of saturated fatty acids mainly of
capryilic acid and capric acid e.g. Crodamol GTC/C (Croda), Miglyol 810, Miglyol 812,
Neobee M5.

Typically, long chain mono-, di- and tri-glycerides have a formula
(CH20R1)(CH20R;)(CH,0R3) wherein R4, R, and R; are independently H or —C(O)}(CH)wCH3; -
(where m = 7 to 17), provided that at not all Ry, R; and R; = H. A preferred long chain mono-

, di- and tri-glyceride is Witepsol

Poloxamers currently are a particularly preferred group of release modifier. Poloxamers are
block copolymers of ethylene oxide and propylene oxide. They have the general formula
HO(C2H40)a(CsHgO)(C2H40).H wherein a is typically from 2 to 130 and b is typically from 15
to 67.

Several different types of poloxamer are available commercially, from suppliers such as
BASF, and vary with respect to molecular weight and the proportions of ethylene oxide “a”
units and propylene oxide “b” units. Poloxamers suitable for use as a release modifier in the
subject invention typically have a molecular weight of from 2,500 to 18,000, for example from



capryilic acid and capric acid e.g. Crodanol GIC/ C (Croda), M glyol 810,

M gl yol 812, Neobee Mb. Typically, long chain nono-, di- and tri-glycerides
have a f owoubs/do@d920Rl ) (CH 20R2) (CH 20R3) wherei n R1, pRZ/GB0YRS 127 €

i ndependently H or-C(O (CH 2)nCH3 (where m= 7 to 17), provided that at not

all Ri; =, H ref ' )- i =_and tri-glyceride
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typically have a nol ecul ar weight of from 2,500 to 18,000, for exanple

fronv, 000 to 15,000 Da. Exanples of commercially available pol oxamers
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cont ai Aarbepate: 4 onmaspech sachsaltstare naf ingudethin theasorapasitions wf the imedngbn. i n t he
range 9840 to 14600 (Handbook of Pharmaceutical Excipients, editor A H.

Ki ppe, _third edition, Pharmaceutical Press, London, UK, 2000, which is

i ncor péhace@reEian of e inventierehypisplly iadaithe fomalof epoiidrriefecanipamewdsr. nihis al so
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salts may be aaddeo_l, such as zi n%@%%ﬁ%gsng?]eﬁgtghegg%rgg%lflﬁmﬁgr (’Snndé(?‘g n one
aspect NOERPg-coatainng cempesitiom daving dmprover epartivie Psonsriess compared tonkremtni on.
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preferably a powder. It is believed that e conbi nat1on of conponents (i),
(ii) and (iii) results in a somatotrophic hornone-containing conposition
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hor none- cont ai ni ng COI'T'pOSi tions Tor subcutaneous ni'strati o e

conposPEfsAIphayha relativaly peiferiesjzeneSyah miseopagiclasananbe rfprmed tocharsinatierch
M cr opgg kigbSitticles of the invention.

The microparticles typically have a mean particle size expressed as the volume mean
diameter (VMD) of from about 10 to about-500 um, preferably from about 20 to about 200 or
250 pum, more preferably from about 30 to about 150 pym, even more preferably from about
40 to 100 um, for example from about 50 to about 80 ym. The volume mean diameter of the
microparticles can be measured by techniques well known in the art such as laser diffraction.

Typically no more than 10 % of the microparticles have a diameter (D1¢%) less than the lower
limit of each of the size ranges quoted above respectively and at least 90 % of the particles
have a diameter (Dgoy) that does .not exceed the upper limit of each of the size ranges
quoted above respectively.

The microparticles of the invention may be characterised by their morphology, which may be
determined by analysis of a cross section thereof.

The microparticles of the invention may have a relatively smooth surface and a surface area
that is typically lower that that of microparticles produced by supercritical fluid processes of
the prior art.



preferably have a relatively uniformsize. Such mcroparticles my be
referred to hereinafter as mcroparticles of the invention. The

m cropar twol2es/doypbcal | y have a nean particle size expressaBa®/dlm7vol une
mean di ameter (VMD) of from about 10 to about 500 mm preferably from about
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sur f acBolll af ke particlepwillthave epepecitisreebthpurfane. pr ocess of the invention is
typically smoother that that of particles produced by previously used

nmet hods, not all of the particles will have a perfectly snooth surface.
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M CT OPRKEMINESTIRYE nfidtSpdriMEN bt He | in Eﬂlo’ﬁ' t?éleglﬁ)’ have!l £Suftbhcd B2 NEDNd ROm
typically have, a surface ar ea I's om :

about 4(pi)? to about 10,000 x 4(pi)~, preferably from about 4(pi)? to about 1000 x 4(pi)?,

more preferably from about 4(pi)r® to about 100 x 4(pi)r?, for example from about 4(pi)* to

about 10 x 4(pi), wherein r is half the VMD.

As noted hereinbefore, it is believed that the combination of components (i), (ii) and (iii)
results in a somatotrophic hormone-containing composition in which the components are
more intimately blended compared to known somatotrophic hormone-containing
compositions for subcutaneous administration. Put another way, the compositions of the
inventive are believed to be “true blends” as opposed to the phase-separated blends which
are characteristic of known somatotrophic hormone-containing compositions.

By “true blends”, we include the meaning that the compositions are well blended in a single,
solvent free step at ambient temperatures resulting in surprisingly good sustained release
profiles.

Whether a somatotrophic hormone-containing composition is a true blend or phase-
separated blend can be determined by differential scanning calorimetry (DSC). This is
explained in more detail below.



about 4(Pi)l-2 to about 10,000 x 4(PiJr2, preferably fromabout 4(PiJr2 to
about 1000 x 4(PiJr2, nore preferably fromabout 4(Pi)l-2 to about 100 x
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hal f the VMD. As noted hereinbefore, it is believed that the conbination of

CoMponaRk Sy khin bi(ahé%raagtqe Q)blyh)erf %o%ﬁhﬂhgmﬁ%% é}%&%ma%smont PSR of v

hor mone- cont ai ni n S are nore
bl endedTaohpeitieg t@mpﬁfﬁm (Bdmmbotfra)mmmﬁ For HﬁmeF eaxit cinpangntibapmakds gms f or

subcut W%s@qﬁgqﬁee\?gﬁ Pl PBve gl&ias@?r%%gﬂé W erétt]?e OaS }nH]RB ?eererat}Elre

I nventive are b tob true

phase- éBﬁafrITa'ﬁ@cﬁdbﬂends whi ch are characteri stlc of known somat ot r ophi ¢

hor none- cont ai ni ng conpositions. By "true blends", we include the neaning

that the conpositions are well blended in a singl e solvent free step at

anbi entn ?ém&&'mdﬁde@WMbm tfﬂg drreashirof Q’lenlgbgregadnbls pslysien edmpeha sl
rofil ﬁ%mﬁt | i 0|t <O a true
EI end géWd esep‘gi?qat ed 5b %a%CEQE%Q%%%%g(@ é}(g"b?tf(g}r%eﬁ |éal %s()g%ntl’% ng

cal ori -y r(ﬂzﬁsm)ast Trhiaspha§ew§s%p¢ratedetdendwtymabofdbe mrlbr be] the. Tohaf toe oeaad:h

bi ode I [ ti
Cenpor oo as plfther CorfRTRATRAr el @ ipeln SRR oM 5oL kAT ohe
each cHHPRAGIHO “q’feﬁs WW@SPY ©he release nodifier (iii) will have a glass
transition tenperature (T9) or a nelting tenperature (Tm if it is a solid.
In a true-bl ended conposition, the or each T9 of the biodegradabl e pol yner
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conponent (ii) having two or nore bi odegrada eac Vi ng

(and acPEesPRBdingPhRse-eepaiaier iiend Wihtendeigornain @stlrtdhéom eahboutherads shqmi yrrer
conmpongppgw || tend to nerge with each other (to exhibit one T9) as shown
by DSC." I n contrast, each T9 of the bi odegradabl e pol yner conponent in a

If the release modifier has a Tr, it will tend to be hidden in a true-blended composition of the

invention and evident in a corresponding phase-separated composition, as shown by DSC.

As a consequence of the surprisingly advantageous combination of the components of the
composition of the invention, the “true blend” or intimate mixing described above may be
achieved by simply mixing the components together.

Accordingly, the invention provides a process for preparing a composition comprising a
somatotrophic hormone, the process comprising mixing together (i) a somatotrophic
hormone, (ii) a biodegradable polymer component, and (iii) a release modifier to provide a
uniform blend. Unless otherwise stated, this will be referred to hereinafter as the process of
the invention.

An advantage of the process of the invention is that the processing steps are kept to a
minimum, thereby preserving the integrity and biological activity of the somatotrophic

hormone.

The mixing step of the process of the invention may be achieved by any suitable means. If

the somatotrophic hormone-containing powder is‘ produced by freeze drying, its particle size
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correspondi ng phase-separated blend will tend to remain distinct from each
ot her as shown by DSC. If the release nodifier has a Tm it wll tend to be
hi dden i rwe 2brome4®bended conposition of the invention ardT®mB20®ni01i2n a
correspondi ng phase-separated conposition, as shown by DSC. As a
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Pr ef er PAd 19 arstiSharier 86 RRamingtonhEhe iSeienes and Erantineob Phaprray, AR Fditien,powder

i ncl udgipiicht,| Williards) Snd Hificrfe! ‘Baﬁl'n'?&e C?dbob@oﬁpef Which &ffe O%Tétteag{e%‘% % i on,

t echni ques such as sieving. To mninmse totrophi ¢ hornone

si ze r&RIEIGYN i s preferably performed using | ow shear forces and/or at a
| ow tenperature. There are nunmerous types of mll avail able and these are
wi dely described in literature references, such as in Chapter 2,

Phar neE@URTRHINGR iUAieTH BewWder [end @nmy sagh sFalens pestle and Ceartar emdlon sieve
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There are numerous types of mixer avallable and these are widely described in the literature,

for example Chapter 37, Remington: The Science and Practice of Pharmacy, 20" Edition,

Lipincott, Williams and Wilkins, Baltimore, 2000 (incorporated herein by reference).

Alternative processes for preparing the compositions of the invention include spray drying,
coacervation and supercritical fluid processes.

In a spray drying process, an aqueous suspension containing the somatotrophic hormone,
the biodegradable polymer component and the release modifier is sprayed into a current of
hot air which results in rapid evaporation of the water to produce a powder. F'urther details
on spray drying of pharmaceuticals may be found in Broadhead et al., Drug Dev. Ind.
Pharm., 18, 1169-1206, 1992.

Preferably, the process of the invention is prepared by a supercritical fluid process.

Thus, the composition of the invention can be obtained .by a process which comprises:

a. contacting a mixture of the somatotropic hormone, the polymer or a precursor
thereof and a release modi'ﬁer with a supercritical fluid which is capable of
swelling the polymer under temperature and pressure conditions necessary to
maintain the fluid in a supercritical state;
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Li pincott, WIllianms and WIkins, Baltinore, 2000 (both of which are

I ncorporated herein by reference). For preparing a uniformpowder blend on
a smal |l swel2e10/m4pest|l e and nortar and/or sieve nmay be appraxenecaier2aher eas
mechani cal m xers are required for larger scale manufacture. There are

nuner ous ¢ ypes .M 1L eq!ﬁcp t hes i del cribed in.the
literat ur%, foarIBSaNiﬁTgfﬁée %}?g}ﬁk@%% , g%r#%g??rgrﬁg:’ %‘P\éﬂeH@cﬁ&g@e pé)rl?ﬁn%r gg}f"ﬁ{;e of
Phar macy, 20t hmgatainiog, thei Errssature \Ahdl peessuren doldilittisnsp Badtt theoifleid 2000

(i ncorporated herelin Oy BIRET Lot ter native processes for preparing the
conpositions of the 1 nventron Includé spray drying, coacervation and

supercri t¢.cal relegisttgheopresswyes to precipitatertag compositiprpr ocess, an aqueous
suspensi on contai ni ng the somatotrophi c hornone, the bi odegradabl e pol yner
conponent and the release nodifier is sprayed into a current of hot air
whi ch M8iswill Be irefefregiacheseinpitaraasitos surererticahMfuiceprotes sfdkineertiopowder .
Further details on spray drying of pharnmaceuticals nmay be found in
Broadhead et al., Drug Dev. Ind. Pharm, 18, 1169-1206, 1992. Preferably,
t he pr dt&escampasiions piediced by thispnethad dae sgmatotrapiertmrinbine & inf subisthnfialcess.
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conpri ses: contacting a mxtur e's pi € “hornone, the pol yner
or a precursor thereof and a release nodifier with a supercritical fluid
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al | owi AgiverHs. Mase pesferablyathefirocess tivcarded putindhe abisericguod faglditibreal setrigreor,

whi | st ggmégtsai ning the tenperature and pressure conditions so that the
fluid is maintained in a supercritical state; c. releasing the pressure to
precipitate the conposition. This will be referred to hereinafter as the

super PWifhioGﬁ\lvi Hngite HRIRRRED %earg,e.t IS WiBld Phat t &%neg(xfgaaiﬁangﬂéar%%duced
by thIS met 03 t he somatotrg | C orm)ne_ls I N substanti a y unc ange
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procesgnk Pré?ér’é‘f)@ra%l i pRFLiEA| FSHPaliring YIS bRBEEDLT the ilvehtish. SAREREENShat the
additional carriers or
hormone retains its activity/performance. .

In step b of the supercritical fluid process of the invention the polymer swells. This means
that the supercritical fluid dissolves in or permeates the polymer, leading to a depression of
the polymer's melting point. This depressions of the polymer's melting point allows it to
liquiefy (ie become fluid without dissolving) at a temperature below its melting point. Thus, it
is important that the polymer and the supercriticial fluid are selected so that the fluid swells
but does not dissolve the polymer. References such as Shine, Chapter 18: Polymers and
Supercritical Fluids in Physical Properties of polymers Handbook, 249-256 (passim) (James
E Mark ed. 1993), which is incorporated herein by reference, can be used to determine
suitable‘ combinations of polymer and supercritical fluid.

In step b the mixture may be blended or mixed, although this is not essential. This may be
achieved using methods well known in the art, for example by agitation with associated shear
thinning, for example with aeration or fluidising gas flow, stirring or the like, more preferably
according to the process of US5,548,004 (Ferro Corp) the contents of which are incorporated

herein by reference.
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solvents. Mdre preferably, the process is carried but in the absence of
additional carriers or solvents. Wthout wi shing to be bound by theory, it
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be bl ende m xed IS not essentl Be achieved
usi ng MeETepEds digributed omrihe ﬁUflféh?@ dithe palgmerexanpl e by agitation with

associ ated shear thinning, for exanple with aeration or fluidising gas
flow, stirring or the like, nore preferably according to the process of
Us5, 5 me(cntﬁl rﬂyldq“,@rqy)esswétm)wwemﬂog Moy BRicalviest euti arc 8 rhatehwisedohas @i n by
refere&g@n@ 1:és§ typically carried out over a tinme period of from1
mnute to several hours, for exanple from5 minutes to 3 hours, time

peri ods of from about 30 mnutes to 2 hours, for exanple about 1 hour are

brefersgg.c ﬁ?@bé'&%ﬁe@'cﬁﬁhém@?ﬁ? sultadiQ R tRIOGRAR e BR. FAMRLARHIE! 71

prior , INg a |cat|on supercrltlca con ItIOI’]S
For ex%%es%'ﬂﬁ@g at@fegwp vassehén w@pﬁm pregesst lh@amﬁdrmﬁearameimiiamammyl y the

rel easg %gwléeeﬁeégw X%ter iv8| pr &&Hér% ’of Eéé@g iC WA e thE
og W t h mg eze C

hor nrone may be m xe I'ng technique.
Usi ng RIAFeSSHBtoRBdueth "Wdzmé@d?@rﬁed(tm @ Sﬁcon%@r%@umv&ﬁsah@t lower preisgwrer i n

whi ch \X/llﬂé‘reby a homogeneous porous powder of polymer as hereinbefore defined is obtained by
known means. Methods which comprise spraying into liquid nitrogen can also be used

Step ¢ can be carried out using techniques for removing a gas, which are similar to spray
drying techniques. Apparatus suitable for these techniques and the techniques themselves,
are well known.

Step ¢ can be used to facilitate control of the size of particles of the composition. Typically
the blended mixture is removed from the mixing chamber (which is under supercritical
conditions) into a separate container (which is not under supercritical conditions and may for
example be undér atmospheric conditions) through a nozzle or like orifice. The size of the
aperture of the nozzle or orifice can optionally be controlled to control the size of the
particles. Altering the conditions under which the blended material is removed from the

supercritical fluid or the rate of removal can also affect that particle size.

In step ¢, the pressure can be released over a time period of fractions of a second to several
days. It is currently preferred to release the pressure rapidly. By rapidly we mean over a
period of 5 minutes or less, more preferably 1 minute or less, more preferably a second or
less, for example half a second or less.
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hornmone is distributed on the surface of the polyner. The (supercrital
fluid) process of the invention nay be carried out as a batchwi se or as a
cont i NnUOORPNE4299 Step ¢ nmay be carried out using anyP€ETIGEBBIONET hod
known in the art. For exanple in situ, by depressurising a pressure vessel
in which the process is carried out, and simnultaneously or otherw se
ceasing mxing. Alternatively, the contents of pressure vessel in which the

pr ocesJhe superdtic ddidnesedbia the sroleatigedan Bty fﬁﬁd:%d:hﬁhéﬁ T rtﬁm‘:’gﬂﬁ $@b At

I h wd f .po

hor ol nBupE e ARRLIAY i RT REBRESR el ey o Svbded i onPiltions pte

sprayi mgmi;]arlamrd anﬂ; pekssurter g tna Gaiticza psint e wm&ﬁdh&eqpnlnsnm?mnb@emgni @di d)ut

SIm r 0O S

Lochy; aievabd Ralont SEBEaR St ik, B oriiateded B aRb et

thenselamebothaga {iked bndt”qwd likSt e pamalm?_b&helﬁledi u@qhg‘tgcaridl §ca%tﬁntytytaé;s@he@f t he
t t1o t he mXxXture 1's

ooy orpRiitld o8 of ol oiARDER e, StBagntion ane AUl SR i #hons)

i nt 0 anwdpsn eisembEnthasenefia Qadjlthglgasrlmé penetedtion WP tieahédiimal conditions and

may for exanple be under atnospheric conditions) through a nozzle or I,ike
orifice. The size of the aperture of the nozzle or orifice can optionally

be Con"sbﬁérlcﬁﬁl:aﬁ Quﬁ@%ﬁl% rﬁaﬂﬁbé'tﬁgd qaclﬁ&? CQ%()PI&(I) AritRIgeR %oxidy | tions

under whi ch mat'eri a enove rom-t e Supercri |Ca uid or
t he rafil§UE9h'dﬁeﬁWQPC 63a'|m %){dg@peatvqrﬁcquch leatetiprne; pedpane. butang, pestanp, hexanhe

pr essuéﬁ\gﬁeﬂe Qﬁ‘d h&lo§as8&d ‘a\'éﬁ\yati@eé 'tﬂg?e&egdcﬂdaso“or ekain fﬁo oSt tetrafiGGREdof

sever al is currently preferred to release pressure raplgly By
rapi dl §" Ghré% CBR’P@F‘ raonenlopide diiflugride.nndeBuaseforna 9§ chhamf@mp)r @feragpingtias
M nut es@dh é@&émzeﬂ'@rf%ldéh@fa‘?\B%HﬁeaC?-?SQBHoIQrsu!:f?§§ métﬁéno?éﬁ@@{r%nglagplf)ﬁursecond

or | ess. The sup ercritical used i n the 1 nvention can
whi ch hﬁ'yieﬁesuafa 6E§HPthrﬂQ%aﬁU%'@Se?@moﬂl% xenafy, &n@tonsand the wh@wrPreferatmetrm t,

such f hiibGscdiBon B6xiad BioRe P th dniRatdhivifther rﬁ&%ﬁfr@tﬂdfcﬁ IR 4 g@&sufe up

to acritical point at which the equilibriumline between I'iquid and vapour
regi ons di sappears. Supercritical fluids are characterised by properties

whi ch @pﬁor@%}lhhgﬁ;ﬁpérbllﬁﬁ:aﬁm aG$orhptisé 8 colsBvAf duchWs@cetohb®r hh Yicdhgiensi ty
and solubility properties
Typically these fluids may be brought into supercritical conditions at a temperature of from
about 0 to about 300°C and a pressure of from about 7 x 10° Nm™ to about 1 x 10° Nm?,
preferably from about 12 x 10° Nm to about 8 x 107 Nm™ (7-1000 bar, preferably 12-800
bar).

It will be appreciated that the choice of fluid will depend on a variety of factors including the
nature of the polymer. The nature of the polymer is particularly important in the selection of
the supercritical fluid.- The fluid must swell the polymer to a sufficient extent so that when the
pressure on the mixture is released the fluid will occupy the overwhelming majority of the
total volume of the mixture (typically greater than 90% of the total volume). In practical
terms, this means that the fluid should have an appropriate combination of high density (ie
much greater than the density at atmospheric temperature and pressure) and high solubility
in the polymer. A

The amount of supercritical fluid used in the process of the invention can vary within wide

limits and may depend on factors such as the nature of the polymer and the nature of the

reaction vessel.
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resenbl e those of liquids, whilst the viscosity, surface tension and fluid
diffusion rate in any nediumresenbl e those of a gas, giving gas |like
penet r at i\ 20f0/00299 medi um Supercritical fluids whi ch napPCh&B28@D01TEl ude
car bon di oxi de, di-nitrogen oxide, carbon disul phide, aliphatic C2-io

hydr ocar bons such as ethane, propane, butane, pentane, hexane, ethylene,
and hal ogenated derivatives thereof such as for exanple carbon

t et r af PRdISedenYrine Kb e “amereritded ofvidrosiatd dei erderstped tordngempasad near

fl uorogwé}&rqrcapﬁm@s! Oﬁ'ﬁ’étm& highty GorArasau dSS Hapaf® QW;{I%]E"t'&EaWeS such as

xyl ene, d -3 al cohols such  as nethanol ano
sul phuPOlanl&f%h&*tl many ahihgriame Riepeies @sﬁw@wp&rﬁnm@wup sk eCorrasppedinglyy t he

fluid {ng temh %eﬂ:'nﬁé‘dl@%té"l@@&wsﬂferéd”'to(é?ﬁghﬁﬁéé H&r@ub?rcﬁf%‘al@fatermr e of the

fluids listed above. Optionally, the supercritic may conprise a
co-sol vent such as acetone or an al cohol. Typically these fluids may be

br oughhgéifiékal TaRPbRENE nfidh ﬁ.gp%tus@asn e grotcsgeosf %%@erﬁfm .mmealaeyé 0 to

about 3000C and a pressure of from about t o about 88 Nm
2, pref@y é'm'ty» f fSmindiRiers. 1@002'91Q3§3Nnﬁ'32d?'%?r§ebc§lﬁb'|&§efé 19'7“‘?*6#132“5( 7a<1|'01§@"bar

pr ef er glaimotdrd; R B the Ilké fy'He ﬁ&)rﬁdi}ﬁfe%%:@ﬁr?ﬁetdWmérhWém&b%ﬁd @Jgsférkﬁ' d

w Il depend on a variety o actors including the nature of the po
The natthﬁr Ekeofm"‘iyhéep@[;?fﬁ@'fat?ds i dracecen detegt iagpwnsteation; or Pﬁ@s%@t'@ﬁwfo eof t he

super Cgdrhpésitions ddebfingtB&knbwHkdthlgks swel | the pol ymer to a sufficient
extent so that when the pressure on the mxture is released the fluid wll

occupy the overwhelmng majority of the total volune of the mlxture ]

| . . | g t t hi
eans ¥ SBHEY Bt BRe 3R et B nlshe e st RRBFLS e B erensi ¢ y
(i e mumbky geeseeito infpegrdte odeos pagicles oﬁhmmleq:tmc ]Ed nagp?mbum% g}wa%rﬁ%s 3 ; 221

dh A e anmount of s
=0, P SlnaBR. bl gk of D KR, o g R R 2B e o
on f acpressneuarabsentdef adluidras Imér‘embefopeodgﬁmld a?rdfetrétﬁy naa;]nngachfg;fbmoclre ?252 Io gn
I

vesel cabhti6q Y Silog WA 4B PURRESIOR 8ibed | el oM Cubadiidirot

to encoOnpass near sup critica
t hat apremoédronay he dissplved il fluid msdreatiobeforpodefinet Endethé |sbiut|omamtadédl\/\ma sane

prOperﬁmbeﬁorﬂ’?onter 4§ f?éig'%gfrol'et 'o%ﬁll]ed(l ukgésmat(%/% et%gonép‘ %ny promoter may be
introduced into the autoclave during the mixing and/or polymerisation step whereby it

attaches to the biologically active material particles in desired manner.

The hormone may be treated prior to or during the incorporation into the polymer with any
suitable materials adapted to enhance the performance or mechanical properties thereof.
The hormone may, for example, be treated with components such as binders adapted to
promote adhesion to the polymer, dispersants to increase dispersion throughout the polymer
and prevent aggregate formation, to increase dispersion as a suspension throughout a

supercritical fluid, activators to accelerate any biofunctional effect in situ and the like.

Preferred adhesion promoters are soluble in the fluid as hereinbefore defined. This means
that any residual promoter that does not bind to the hormone or to the polymer is removed
when the microparticles are removed from the supercritical fluid.

The compositions of the invention may be formulated so that they can be administered

subcutaneously, intramuscularly, intraperitoneally, nasally, topically and via the pulmonary

route (by inhalation). Subcutaneous and intramuscular administration are preferred.
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the term"supercritical state" is considered to enconpass
near-supercritical state. Additional conponents which nay be used in the
process oWotbm/domeent i on i nclude, but are not limted t®cTiGB2009M00T2S,
accel erators, hardeners, stabilisers, antioxidants, adhesion pronoters,
fillers and the like may be incorporated within the polyner. Mrkers and
tags and the like may be incorporated to trace or detect adm nistration or
consunpbisiheinvehtéorcpiepides i formalstimy i sybeuarneoosnintramhssupre mirapéritonedls

d
or oot B2 2B B RGN HeSlorh DB BFuBRd L e B abR o
i nt rodh@"LmO@n, i(it & bhéegreuwlerpoimprosompmntbym)rmareteaﬂe siodifiee aridx (i a

spr ayi 0, g techniques, in the presence or absence of a
fluid glgar gﬁ%ﬁtﬁ:‘éﬁ ore b &tntié} Preferably coating is perforned in

conjunction with m xing vv| th fluid as her ei nbef ore defined. For exanpl e,

t he ad er.ei nhef.ore _defi ned and
t he soFﬁfl‘gﬁr@én%Ug%@gd xef“ﬂg?lg é%olrepr/mgﬂ as ﬁ%%%l g’%@%c{r"gd Oog}itﬁ%dmoge of

Al t er nagrinistration. hEoragkasyie rthe pbammaseutingy cdrget may @duieé;dwisieldt\mateher abuffel ave
durin | Gl I y. ot st he

bi ol ogf o & BfedBE, Bl AIEOLARMRIbEE SRR ot SRE0F30 L Bal "y
be tr ebhasghpte) trwhieh the mumnmglonmthmommnonas suapendncb Slhmn pldnyntationimidy any
suitab nh r ha

o oper tF cotraret RBbishedef” MiRplsstiely| ot AR EBeRongHi Bl 8abry
corrpon&‘#hcytaﬁa@llﬁha@r'btfamwcsllamapt ed to pronote adhesion to the polyner,

di spersants to increase dispersion throughout the polymer and prevent

aggregate formation, to increase dispersion as a suspension throughout a
super cFhe Fesapositioni reay b@?ﬂvmlﬁe@dtsobaﬂe@ewsm@ infraynusicolady es iactepbt. elnftbist i n

situ LiB6or | rﬁ%%r I uid as
her ei n@qporer{dettji@ﬁ §F ans gf[é %rﬁ@é?ég ng %’?gng? s%%r{jgg) &€ not
bi nd teplidipsanémpierle or to the polyner is rem)ved when the microparticles
are renoved fromthe supercritical fluid. The conpositions of the invention

may be fornulated so that they can be adm nistered subcutaneously,
i nt r andie geraPIsitioni mey alserbe: adraialstered danidally,, for exaraple loptean dvorind to facilfatermonar y

route Néé\ﬁnq,'ahme%z?]e ) InSfHIQ?WBHStré%ahﬁééé%ﬂ?éﬁélc%?th@d%tr?etrrn% phgare

preferred. Thus nvention provide or mu or “subcut aneous,
i nt r antreaml ggl paﬁg,r gﬁ@y,@@p@@ﬁlon Alternatively, the compositions of the invention may

be administered topically as a powder, microparticles or granules without a pharmaceutically
acceptable carrier.

The compositions of the invention may be used to promote growth of a human or animal
body.

The compositions of the invention may be administered to animals, e.g. livestock, to promote
growth, e.g. to increase milk or meat production.

Human growth hormone may be administered to a human to treat and/or prevent growth
retardation, growth hormone deficiency or the HIV-related wasting and cachexia (e.g. HIV-

associated adipose redistribution syndrome (HARS)).

The growth retardation may be caused by insufficient somatotrophic hormone deficiency,
Turner's syndrome or chronic renal insufficiency.

The invention will now be illustrated by the following non-limiting examples.
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nasal , pul nonary and topical adm nistration, the formulation conprising (i)
a somat ot rophi ¢ hornone, (ii) a biodegradabl e polyner conponent, (iii) a
rel ease nwoi2bioeno4mad (iv) a pharnaceutical |y accept abl e pcargs2e69/00fm2y
pharmaceutically acceptable carrier may be used, depending on the node of
adm ni stration. For exanple, the pharmaceutical carrier may be deionised
water or a buffer solution (for exanple, 3%V v carboxynethyl cell ul ose,

0. 9% Bxam@leuh chl ori de in 1nM phosphate) in which the conposition of the

i nvention is suspended. Such a formulation may be adm ni stered

subcut aneously, intranmuscularly or intraperitoneally, preferably

subcut BHBoNIGh by abtainabia e ér&/qspl.ra TAdeleidep owas iibrtherefprrb eofaaimiammorined
subcu! gigpuAks sfutbh'ahBHAS shay|dficdtad aeiBld if mam,lt%/,fﬁgﬂﬂuin%téé?.“ nol8e
pharmaceutical |y acceptable cafrier 1s typically an ol'l (e g. sesane oil) a
sol i d B?98an!2mb1 .. iINuesaseiap oBereripnbyraipfeieres) beriardid rdombinatidnt with ctiel v,
for exgnedadao pdlyRHhd 1cb8t irodlidt Ssltaflsd of the wound. In this
formul ation, the pIXar maceuti cal |y acceptable carrier may be a cream gel,
paste, spray, suspension. Alternatively, the conpositions of the invention
may be adm nistered topicalty as a I TTig, artrTctes—or—granutes
wi thout _a pharmaceutically accept gbwggrb?tl/eré’b e conpositions of thg
i nvent i on Geypesiionsed f oSprayrdsied §r oRUGAT & hEAn drPelokameér [DRalyxanierd
conpositions of the invepk y | bR @8l $t g ani,pals,| e.

| ivestock, to pronote lrgvbvt‘-ﬂ%bz\”?q f% |ncheEisg2r%%9Pi or Preggt prodg%i on.
Hurman]_driBWEA:Ridy #BA@0my betBdni nisterddd tola Meman [to treat [and/ er prlevent
gr ow h 2rBLEGARIA ©65:3§) owt h ROr none def45ci en¢y o45the H V-rel at ed wastijng
and cla8HBkGARIA g80iDYassocilat ed adi pate redi st45 butfi on syndrjone {(HARS)) .
The gr 6UPhGARLHA €80i110h |nay e caused 5 | nsuf fi48 ent| somat ot rjophi ¢ hor|none
defi cji 6{EYGARIAEB5355yndr one or ¢hr @8.85 r epal 12.0&uf|f i ci ency.| The-1 nvention
wi || néyPbeAiRPLlAIsB0a0Ed by tthe foll owang nof-Tignting exanpl €s. Exanpl g 1

The PLGA (RG502H) was obtained from Boehringer Ingelheim and had an inherent viscosity
of 0.16-0.24 dL/g and a lactic acid:glycolic acid ratio of 50:50. The PLA (R202H) was
obtained from Boehringer Ingelheim an inherent viscosity of 0.16-0.24 dL/g.

The spray dried hGH and excipients were placed in a high pressure mixing chamber and the
polymer liquefied using scCO; (>76 bar/32 °C) and mixed for 1 hour. Spraying the mixture
through a nozzle yielded PLGA microparticles containing hGH. The encapsulation efficiency
of the formulated drug was found to be 98 + 3 %, with no visible aggregation of hGH.

Example 2

In vitro release was a‘ssessed by weighing triplicate samples of each composition into
eppendorf tubes, and suspending them in a release buffer consisting of 10 mM HEPES pH
7.4, 100 mM NaCl, 0.1% Tween 20, and 0.1% NaNj;. The sampies were put onto a ‘rotator
mixer set to 10 rpm and incubated at 37 °C. At various time points the release medium was
sampled and replaced, and assayed for hGH content using the SEC method described in the

European Pharmacopoeia (incorporated herein by reference).
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hGH, which is obtainable from Hospira (Adel aide), was in the formof an
anmoni um bi carbonate sol ution and was spray dried (as described in Maa et
al, J. PREOr01089#299n0. 2, page 152 (1998), incor por at ed PREGCHE209/49Y727
reference) prior to conbination with the biodegradable polyrrers and rel ease

nodi fi qhe régulth %r' d@)\‘\’fparémé BrpOsiticRdP i ay@é:et%%@h rl'gﬂgtf %qm %rebg'iﬁg'i
I ngel hei m and had an inherent viscosity of ci rf
aci d: gﬂ'rg& Gt Rurstaelegse wasgedured Thig tlpq_;sut{smggm)rekggge Cﬂi@ waﬁéﬂJWaf(ﬂmn
Boehr i ggégired. ngel hei m an i nherent viscosity of 0.16-0.24 dL/g. The spray
dried hGH and excipients were placed in a high pressure m xi ng chanber and
the polymer liquefied using scCO2 (>76 bar/32 0C) and nixed for 1 hour.
Spr ayi mge trmumoﬂdér@ogiﬂéﬁygma ifVRAHdrES )ﬁh@b%‘?@sﬁ)&v@ﬁ g%F&Qa'B ergéo@&orau%

ru

cont ai H@n%‘é‘ The encapsul ation efficiency of the tornula :

f ound t ggloxamers the byrsi seloasy epuld aggewgﬂ?ﬁoan%herﬁ@hsewml@asz Bie vitro
r el easmodmedassessed by weighing triplicate sanples of each conposition

i nto eppendorf tubes, and suspending themin a rel ease buffer consisting of
10 mM HEPES pH 7.4, 100 mM NaCl, 0.1% Tween 20, and 0. 1% NaN3. The sanpl es
were pEkampleo3 a rotator mxer set to 10 rpmand incubated at 37 0C. At
various time points the rel ease nedi um was sanpled and repl aced, and
assayed for hCGH content using the SEC net hod described in the European

Phar rrac;eﬁ@esuaor(s 5 PHPE Hasebelan Eax@nd@}é foe@é %ngﬁandEan rae?éJJsdsBeﬁé?Bn buffer
are set shown I n ure I NCreasi ng

conparatiy (0] ons 1 to |
thgp PL@(‘%SE'H 5%%%)W§af?%y€§§y'%£@°$%&%éwlv $ngiung ﬁg'°§9%§bd1 phosphatese

rate wegffesl @rweli/ve?&@dnﬁr%ﬂeféhd ona@en WRgUlot fvd %Fo%”@p@yﬁbrﬂglﬁué)fmé § r‘b\{,ent ion
5 and 6 are shown  in fi y i ncorporating diffeéerent “pol oxamg

bur st F‘&%?@&%%ﬁpﬂi"wfageﬂth P%Paf%éo theaily ghagle doses péuréalgélateafeéease
nmodi f i BGH (E)@iﬁp’a? &Ie@mm@sméso%a 115 7 b-SusPRASIHH %ﬁl(():lend@&ﬁﬁ@d 8bdve)Ch8H

suspen@ dI n.are- suzﬁpenm on fer consisting of
car box PHEE HY TR SpiaTp deere @emr\?ds@’dP’ﬂﬁﬁ"@n\"&epd@mwoﬁﬁmﬁh%iﬁﬂﬁyw@ter and
ver e adaiynitstvalseidr ssvef dabs ¥itaadnfinibidtiodl! THE Sediits YMORFALS N8 YSS DY

Initial release of the compositions of the invention was comparable to the immediate release
soluble formulation, and ongoing serum concentrations were elevated when compared to the
daily administration.

18



subcut aneous adm nistration and conpared to 7 daily single doses of

i medi ate rel ease hGH (the spray dried hGH dissolved in the re-suspension
vehi cl e dwecenidmeeabove). hGH | evel s in the serum were @eraBemdiay enzyne
| i nked i munosor bant assay (ELISA) at daily intervals for seven days after
adm ni éU\ﬁ\ﬂ- on. The results are illustrated in Figure 3. Initial release of
the conpositions of the invention was conparable to the i medi ate rel ease
sol ubl e formul ati on, and ongoi ng serum concentrati ons were el evated when

conpared ,to the i mnistration. CLA 1. Asolidc sition
conprt ot g (1 S8 o BE BT BhRRbhETa & Eriorbayle flbafl R Shisbisnbie
conponent ; andgbo{ymer)compomerdaene (iipdireleese madifiér.conposi ti on according to
claiml1 wherein the somatotrophi c hornone conprises from about ‘1 to about

50 % by wei ght of the conposition. 3. A conposition according to claim1l or
2 wher ei 2.t he Ai codgpsidabaecopdihg ner ctimpdnevtiereionthei semafotrophiabbortmdnet 0

about 98 % by MEEALL: Al LS, CORARLI 400 nweRnGRIRERMARIRCCOT i n9 o any

of the preceding'clralns erein e Teledse %'ses from about 1
to about 45 % by wei ght of the conposition. 5. A composition according to

any of the precedi rein. i phi_c S _human
grow h h%r' m)nz\ ?ﬁ@@snﬁ%@bg& é%ﬁ)\{ﬂngotgi @?bwnqaggmﬁ%%%t @eaﬁ@%&g?%%e &oé%é%fi ng

cl ai ns wher ei gompeneBepuwrisesoirom sbput § teeabloot 88 %f bypeeightadf dise tampositioa. vol une
mean di ameter (VMD) of from about 10 to about 500 mm preferably from about

40 to about 100 mm 7. A conposition according to any of the preceding -
cl ai s wHer ei A\ chmpsitiate geemidiby do partyy ok thec prasediegt claimspwhared the) redease
synthetic bio : nQl lect % r i.fied
olyoster, o SR ESnprg dfF pual ElRHu AT ) AR R corbebBE ' Tt ur es
t hereof and derivatives thereof; and/or (ii) a natural biodegradable

pol ymer. 8. ACO Ikd-Qn i a r ecedl |k erein
oo S s THIBET BETRELNY B0y L LRAOACRIAS ChBT 0
somatotrophic hormone is human growth hormone (hGH).

6. A composition according to any of the preceding claims wherein the composition
is in the form of particles having a volume mean diameter (VMD) of from about 10
to about 500 ym, preferably from about 40 to about 100 pym.

7. A composition according to any of the preceding claims wherein the
biodegradable polymer component comprises (i) a synthetic biodegradable
polymer selected from a polyester, a modified polyester, a polyanhydride, a
poly(amino acid), a polyphosphazene, mixtures thereof and derivatives thereof;
and/or (ii) a natural biodegradable polymer.

8. A composition according to any of the preceding claims wherein the
biodegradable polymer component comprises a polyester.

9. A composition according to claim 8 wherein the biodegradable polymer
component comprises poly(lactic acid) (PLA), poly(lactic-co-glycolic acid) (PLGA)
or a mixture thereof.

10. A composition according to claim 9 wherein the biodegradable polymer
component comprises PLGA and PLA in a ratio by weight of from about 95:5 to

about 5:95 PLGA:PLA.
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9. A conposition according to claim8 wherein the biodegradabl e pol yner
conponent conprises poly(lactic acid) (PLA), poly(lactic-co-glycolic acid)
(PLGA) orwe 2momodade t hereof. 10. A conposition accordi ngCT&BDeN M7 wWher ei n
t he bi odegradabl e pol ynmer conponent conprises PLGA and PLA in a ratio by
wei ght of from about 95:5 to about 5:95 PLGA: PLA. 11. A conposition
according to any of the preceding clains wherein the release nodifier is
sel ect ed tromAdlgogmesitign o’a‘CCB@FQQn%r gnyfof ftiag tyeceslings claimg wherin dheseleass
hydroxy fatty ifa est | dii t adi chain
triglyceri des,@g%ﬁ%ignfi%fedgﬁ%@pd#gwgﬁd@{pﬁ%?@a@ﬁé@% atg'ﬁg'r%gi{ %gﬁdé s(r?n‘g;g('t ures
thereof. 12. AvEsmfyoittyianid Sstesy. dpyigidopes asi palvetheie medivm raadr lohg ahain

nodi fier conpri IR, iGia8RRTH L NG e 12
wherein the retrglgieer%r?g'gi@i er é%r?’érgfes@gﬁlgdl oxg%%\%gf@%?%%idggg{nug?§%g%r a

m xture thereof. 14. A conposition according to any of the preceding clains

in the fofan ofp BbRHEBAGH aEt&8ing ke -cldimCPMASIdIH Mo I?eg%%iégf.h?&ﬁéroc@;ﬂis& 1

wherein the mcroparticles have a surface area wh rom about 4 (pi)r2
to about 1000 BelKaKIN)r2, wherein r is half the volume nean dianmeter. 16. A
conposition according to any of the preceding clains which is a true bl end,
as determined by differential scanning calorinmetry. 17. A process for
preparing'3a cdhSOEIPOSIERN AsRPHIngi 19y claing JAawberesp e relerseo medifieh soppaeass s

conpri si ng m XjoitkahRE8BESoldxameR 46 P BPS RiiktQRNNEBLT MONE, (ii) a _
bi odegr adabl e pol yner conponent, and (iii) a release nodifier to provide a

uni form bl end. 18. A conposition according to claim 18 wherein the hGHis

in the fofgn ofa aconciitiolr bBbrBiAYdRN anySof. AndTRHEESINFIARE! B thd folRi & 17 or
18 wherein themircr;oélapt%e%orrprl ses a '

15. A composition according to claim 14 wherein the microparticles have a surface
area which is from about 4 (pi)* to about 1000 x 4 (pi)?, wherein r is half the

volume mean diameter.

16. A composition according to any of the preceding claims which is a true blend, as
determined by differential scanning calorimetry.

17. A process for preparing a composition comprising a somatotrophic hormone, the
process comprising mixing together (i) a somatotrophic hormone, (i) a
biodegradable polymer component, and (iii) a release modifier to provide a
uniform blend. A

18. A composition according to claim 18 wherein the hGH is in the form of a spray
dried powder.

19. A process according to claim 17 or 18 wherein the mixing comprises a
supercritical fluid process.

20. A process according to claim 19, which comprise

a. contacting a mixture of the somatotropic hormone, the polymer or a precursor

thereof and a release modifier with a supercritical fluid which is capable of
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supercritical fluid process. 20. A process according to claim 19, which
conprise a. contacting a m xture of the somatotropi c hornone, the pol yner
or a preocwoorydp@eeof and a rel ease nodifier with a superas20emi72f| ui d
whi ch is capable ofswelling the polynmer under tenperature and pressure

condi ti ons neces i i he fluid in. a supercritical state; b.

al | owi ng the supg\?(é:%ilgﬁ ﬁ‘gaﬁ l%%iug‘d%B%B@ﬁatwﬁtaé’d&ﬁ%ssﬁfequef ﬁo?(ﬁéorﬁol yner,

whi | st nai nt ai ni ngceskarytte megntainithe flaid ch psepsoitiealcsiatdj ti ons so that the
proci pi tate tHo Bogndfh SHBEAicH AR hPidtest,opf ala e palbng: st © 1

i ntramuscul ar, i mairdgieingt theetempenatuteo pnd giresuing mbaditiods 8o, thihenhd diuidulsat i Fln _
conprising a co Sl L. o0, ef i Ln.any of claims 1 to 16 and optionally
a pharmaceuti caFﬁ]y%mééc'hée)ég{ngaf)?@)eé%rg'?lg'esﬁé}e’22. A conposition according to any
of clains 1 tc. l1&leasing thepredsate torpredipitatelihegompositien.m 2 1 for use in

nmedi ci ne. 23. A nethod of pronoting growh of a human or ani mal body,

treating and/or preventing growh retardation, growth hornone deficiency or
HI V-r el atding wWasformgationd foacsubeutneols mtrahmodcwdampintraperijoraehii andt tepicaly a

conposition a dLng. to | ai , r a.fornulation accordi ng
tom(::)I aim2 1 fa %’%ﬁ%@h 6r?é1§or{ﬁ1f#‘lia](fuo§a@neohsﬁ18Zégo%pgglﬂé%ast geg{qegdeoqrm ?f;l to
any of cl ai ns claime 116 16and optiomally @t pharmacticallyragceptable @ameR1, for use in
pronoting grow h of a human or ani mal body, treating and/or preventing
grow h retardation, growth hornone deficiency or H V-rel ati ng wasti ng and
cachexi a.2225. Ausempésitiorcacnooding itwanpof olaitnsd to dl6aorya dérmuilaionsactotdingl® or a

formul ati on a\cﬁﬁiﬁ]gﬂgr%& iﬁln?é.cﬁ&ige.l’ in the manufacture of a nedi canent for

pronoting gro uman or afi mal body, treating and/or preventing

grow h retardation, growth hornone deficiency or HV-relati ng wasti ng and
cachexia.ps A method of promoting growth of a human or animal body, treating and/or
preventing growth retardation, growth hormone deficiency or HIV-relating wasting
and cachexia, the method comprising administering a composition according to
any of claims 1 to 16 or a formulation according to claim 21 to a human or animal

patient.

24. A composition according to any of claims 1 to 16 or a formulation according to
claim 21, for use in promoting growth of a human or animal body, treating and/or
preventing growth retardation, growth hormone deficiency or HIV-relating wasting

and cachexia.

25. Use of a composition according to any of claims 1 to 16 or a formulation
‘according to claim 21, in the manufacture of a medicament for promoting growth
of a human or animal body, treating and/or preventing growth retardation, growth
hormone deficiency or HIV-relating wasting and cachexia.

26. The method, composition, formulation or use according to any of claims 23 to 25
wherein the growth retardation is caused by insufficient growth hormone

deficiency, Tumer’s syndrome or chronic renal insufficiency.
27. The method, composition, formulation or use according to any of claims 23 to 25
wherein the HiV-relating wasting and cachexia is HIV-associated adipose

redistribution syndrome (HARS).
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26. The nethod, conposition, formulation or use according to any of clains
23 to 25 wherein the growh retardation is caused by insufficient growh
hor none dwbi2eicaneyy Turner's syndrone or chronic renal ipasiddoeiemy. 27.
The met hod, conposition, fornulation or use according to any of clains 23
to 25 wherein the H V-relating wasting and cachexia is H V-associ at ed

adi pose redistribution syndrone (HARS).28. Any novel conposition or

formnul ati2fh asAmenaiehcateasitioned for@@iatidmas meradh deswripedi tion or fornul ation
as herein described with reference to the Exanples. 30. Any novel process
as herein described. 3 1. Any novel process as herein described with

ref erence2®.o tAry Ex@hnebeposiith onfoymniatieh aseteneid descrited with rederehce ety | bed.
33. Any novel %w& or use as herein described with reference to the
Exanpl es. '

30. Any novel process as herein described.
31. Any novel process as herein described with reference to the Examples.
32.  Any novel method or use as herein described.

33.  Any novel method or use as herein described with reference to the Examples.
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