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bi oconpati bl e polyneric carrier, e.g. a matrix or a coating, e.g. in the
formof a inplant or preferably a mcroparticle (also known as a
m crocapsul e or a mcrosphere). The invention also relates to processes for
the preparation of such formul ations, show ng satisfactory peptide rel ease
profiles over a particular period of tinme. Qctreotide fogﬂyhgig
prepared according to the processes of the invention are clalne |n t he
di vi sional patent application GB 9306204.0. Peptide drugs often show after
oral or parenteral adm nistration a poor bioavailability in the blood, e.g.
due to their short biological half-lives caused by their netabolic
instability. If orally or nasally administered they additionally often show
a poor resor pti PROCESSES Mmmmmmmmtmmummm evant
bl ood | evel ove t . INME 1S diffrcart to acnreve. The
parenteral adm ' £ rugs as a depot forrmulation in a
bi odegradabl e pol yner, e.g. as mcroparticles or inplants, has been
pr oposed e”abl'Eﬂmﬁﬁ@bﬁo?ﬂsiﬂéﬁﬁ?ﬂhﬂhﬂase after a residence tinme in the
pol ymer which protects the peptide agai nst enzymati c and hydrol ytic
i nfluences of the biol ogical - 2 - 600- 7110 nedi a.

- This invention relates to processes for the preparation of ig%

sustained release (depot) formulations of drugs, in particular
water soluble peptides, e.g. somatostatin or somatostatin
analogs, such as octrecotide, in a biodegradable and
biocompatible polymeric carrier, e.g. a matrix or a coating,
e.g. in the form of a implant or preferably a microparticle

(also known as a microcapsule or a microsphere).

The invention also relates to processes for the preparation of
such formulations, showing satisfactory peptide release profiles
over a particular period of time. Octreotide formulations,
prepared accordlng to the processes of the invention are claimed
in the divisicnal patent application GB- 9306204 0.

Peptidé drugs often show after oral or parenteral administration
~ a poor bicavailability in the blood, e.g. due to their short
biological half-lives caused by their metabolic instability. If
orally or nasally administered they additionally often show a
poor resorption through the mucuous membranes. A therapeutically
relevant blood level over an extended period of time is
difficult to achieve. '
The parenteral administration of peptide drugs as a depot
formmlation in a bicdegradable polymer, e.g. as microparticles
or implants, has been proposed enabling their sustained release
after a residence time in the polymer which protects the peptide
‘against enzymatic and hydrolytic influences of the biological



JAl t hough sone ,parenteral depot fornul ations of peptide drugs in a pol ymer
in the formof mcroparticles or an inplant, are known, satisfactory
peptide release profiles are in practice only obtained in very few cases.
Speci al neasures nust be taken to achi eve a continuous peptide rel ease for
a therapeutically active drug serumlevely, and if desiregg hgi ng too hi gh
drugi serum concentrations, which cause undesired pharmacol ogi cal side
reactNons. The pepti de drug rel ease pattern is dependant on numerous
factors, e.g. the type of the peptide, and e.g. whether it is present in
-its free or in anpther form e.g. salt form which may influence its water
solubility. Ano ‘i nportant factor is the choice of polyner, fromthe
extended |ist of possibilities which have been described in the literature.

Each polyner ty its cha ter| L |cal radation rate. Free
car boxyl groupsaﬁg?f"%g %83%’ é)%g??‘gafjﬁ &T’ﬁ

pol ynmer and thug m&mermathq ﬁommmﬁamerdpae*mehsr osdmhmlanjz cdret he pept i de

and thus its re |Gk

rel ease patter nhcg heé%d{ ?r? ﬁ%té.h@%éﬂ.e%?ee%ﬂé &:%oadksE 0 |ts

pol ymeric carri @ply toh‘éamﬁﬁ’nem veryifey gasas-i BreGish Wﬁsf-lﬁés H@ﬁ??ﬁﬂ taker
particle size agg, a&ﬁeﬁ@%ec&ﬁtﬂﬁoﬁfﬁb %é!’éééeoﬂ&': lay théfapafieR@i1fur t her

is the site of the, fornulation_in body. o e.. Until nowno
somat ostatin coffoi¥e AEw S ﬁr%éﬁg?]n@&d ’eqd95§ f‘ﬁl“ }HL
adm ni strati on besun eandetrationspradich msbamﬁds&ted:@m@&omn stma

exhibiting a sa y serum | evel profile could be obtained.
DESCRI PTI ON OF Sf%%%—? - - 600- 7110

The peptide drug release pattern is dependant on numerous
factors, e.g. the type of the peptide, and e.g. whether it is
present in its free or in another form, e.g. salt form, which
may influence its water solubility. Another important factor is
the choice of polymer, from the extended list of possibilities
which have been described in the literature.

Each polymer type has its characteristic biological degradation
rate. Free carboxyl groups may be formed which contribute to the
PH value in the polymer and thus additionally influence the
water solubility of the peptide and thus its release pattern.

N Other factors, which may influence the release pattern of the
depot formulation, are the drug loading of its polymeric
carrier, the manner of its distribution in the polymer, the -
particle size and, in case of an implant, additionally its
shape. Further is the site of the formulation in the body of
influence.

Until now no somatostatin composition in sustained release form
for parenteral administration has reached the market, perhaps
because no composition exhibiting a satisfactory serum level
profile could be obtained.

DESCRIPTION OF THE PRICR ART
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Polyner fornulatlons W th drugs mhlch are de5|gned to glve prolonged or
del ayed rel ease of the drug are known in the art. US Patent No. 3,773,919
di scl oses controlled drug release forrmulations in which the drug, e.g. a
wat er sol ubl e peptide drug. is dispersed in a blodegradable and

bi oconi patible Iinear polylactide or pg ylactide-co- dnde pol yrrer N
However, no drug rel ease patterns have been descrlbed and ereis no -« %
reference to a somatostatin. US Patent 4,293,539 descri bes antl-bacterlaf
formulations in mcroparticle form US Patent No. 4,675,189 descri bes
sustai ned rel ease formul ati ons of the LHRH anal og decapepti de nafareline
and anal ogous LHRH congeners in polylactide-co-glycolide polyners. No

5 g;gaze pat L eladswaels f&ﬁﬁdlaiﬂ.fnﬁéimfdigl@ﬁnmﬂ_ lafé%@ﬂgnedVﬁb .giivepp 25- 32f
escri be rol onged, rel egse .0 | i cal s,__enzynmes,.and vacci nes from
ni croparticl e ?/‘?ﬂ% ?@@Hﬁa Igﬂfi%u%caﬁ? &q’ﬁ ‘ycol i de
copol yners and reI ated conpositions for use in. surgi cal applications and
for sustaine nd, kj-qd .n US Pat. Nos
4,076, 798 angUé Gﬂf%ﬁi% d’?:’urg g% pg%ieér%tgsra@aﬁ%l cation @%gé%%l describes a
series of sonﬁ@@yﬂ-éﬂ@sog! aﬁbéshltélé @ﬁ&:ogsg &. yetegofpolde RELid® having t he

formula:- * d.ru 1s dl sed in & b@o&éﬁa%le-rﬁﬁd%l bebndatsnia@l11kys- Tr p- NH2

, having a bri en th nol et | | unns 15 16. The
pOSS|b|I|ty oﬁ"&t 11%’: WSt - Howg ey, no

pol yl acti de- canug yeléaséepatﬂemmalvasbémedesrmibe@md therel 3 mol8, but no
Instructions P&?é%eggee%odé Sé&rﬁéc?&aql_%. ) 99[2&‘1:”4,293,539 describes

anti-bacterial formulations in microparticle form. U

US Patent No. 4,675,189 describes sustained release formulations
of the LHRH analog decapeptide nafareline and analogous LHRH
congeners in polylactide-co-glycolide polymers. No release
pattern has been described.

T.Chang,J.Bioeng., Vol.l, pp 25-32, 1976 described prolonged
release of biologicals, enzymes and vaccines from
microparticles. _

Polymers/copolymers of lactic acid and lactide/glycolide
copolymers and related compositions for use in surgical
applications and for sustained release and biodegradation have
been reported in US Pat.Nos 4,076,798 and 4,118,470, I\

European patent application 0 203 031 describes a series of
somatostatin octapeptide analogs, e.g. Compound RC-160 having
the formula:- - -

* *
D-Phe-Cys~Tyr-D-Trp~Lys-Val~Cys-Trp-NH;
(having a bridge between the -Cys- moieties,
in columns 15-16.

The possibility of the somatostatins being microencapsulated
with polylactide-co-glycolide polymer has been mentioned in
claim 18, but no instructions have been disclosed how to obtain
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- 4 - . ' 600-7110 a continuous therapeutically active serum

| evel . US Patent No. 4,011, 312 descri bes that a continuous rel ease of an
antimcrobial drug, e.g. the water soluble polynyxin B froma

pol yl acti de-co-glycolide matrix of a | ow nol ecul ar wei ght (bel ow 2000) and
a relatively high glycolide content in~the formof an 6AptEA0, can be

obt ai'ned, when the inplant is inserted into the teat canal of a cow The
drug"\js rel eased within a short period of time, due to the high glycolide
content and the | ow nol ecul ar wei ght of the polyner, which both stinulate a

qui ck pol yner i costginacad itherapedtiduldyaastdveesqromdiaglqui ck rel ease of the

drug. Arelatively high drug | oading content additionally contributes to a -
qui ck drug rel ease. No sonmatostatins and no drug rel ease -patterns have been
descri bed. Eur dSckateRfit ot 4Nd11,382 &iesdritsdsoshst ahedntanaomd irellease b€l ease of

a water sol ubl g, pant.i A ol yl acti Y. | ol s td_mul at éd by
| owering the ﬁgpe%ﬁ%nggﬁéb[lgmﬁgg’ a%/'qqeg}g‘?%gg%%r%ﬁgyiﬁgf%ﬁ(ﬁfﬁrﬁmé fr¥§€de%ul es,
by i ntroduci ng Pglykastideaongiycolide maheipofyaeiovnpolesular wepghthdibedew ng t he
bl ock pol yner Qhaod)acahara Ye1hEiEeRQ! HATRT g IWR1 1 80| ¥hesdt 45 AR 9@&&%' g
nol ecul es are ysed, by |ncrea5|ng t he drﬁg Ipadlng content of the gglyner
matrix and by &RPHMngAR RE okfeiied yheq Htde HRlant isaipsRifgd LefeatbRt atins
ﬁr e rrgnt i oged &_&abu\lfjtiaﬁél&iﬁ ubdzcg:_.pmé_ idi&% ,imgemao‘sitmtﬁhna rs@ib?@%fé_r@é@f: : es
ave been descrj and no _indi cat.i o een .given how t.o conbi ne a
these paranet ePs Jd"edbg‘éﬁ %oe% Bégrbgﬁﬁ??aﬁﬂﬁsc Foaﬁda%‘?l 108, Thecn over
at | east one wwekghte of. thenpolymerh. whigh dpotinsBatudate Mo quddo p8lyhescr i bes t hat
a continuous regk nept i gy i.des, over
an ext ended pe?#gﬁf 8%?1%21 %ﬂﬁl%_gs (I%? é?%%?%x%ﬁgnaf‘ﬂ%’pggﬁ‘%s&egf? o7

iTtor porat ed | ATEg cdnvelrtiigaky hAgh dspROInadipg|sprbentedditdonally of a

pol yl actide, WebftribatéRd® AR CcRCERYSEOIR sk ONVBbRItdaYat s’ 88IGLNY in its

nol ecul e a hydrophilic unit, e.qg.. o
y dng. release patterng have been described.

European Patent No. 58481 discloses that a continuous release of
a water soluble peptide from a polylactide polymer implant is
stimulated by lowering the molecular weight of at least a part
of the polymer molecules, by introducing glycolide units into
the polymer molecule, by increasing the block polymer character
of the polymer when polylactide-co-glycolide molecules are used,
by increasing the drug loading content of the polymer matrix and
by enlarging the surface of the implant.

Although somatostatins are mentioned as water soluble peptides,
no somatostatin release profiles have been described and no
indication has been given how to combine all these parameters to
obtain e.g. a continuous somatostatin serum level over at least
one week, e.g. one month.

European Patent No. 92918 describes that a continuous release of
peptides, preferably of hydrophilic peptides, over an extended
period of time can be obtained, when the peptide is incorporated
in a conventional hydrophobic polymer matrix, e.g. of a
polylactide, which is made more accessible for water by
introducing in its molecule a hydrophilic unit, e.g. of
polyethyleneglycol, polyvinylalcohol, dextran, polymethacryl-
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polyethyleﬁeglycol ponV|nyIaIcohoI dextran polynefhacryl ‘“ifE?tA' T
600- 7110 am de. The hydr ophi lic contrlbutlon to the anphi pathic polyner is
given all the ethylene oxide groups in case of a polyethylene glycol unit,
by the free hydroxyl groups in the case of a polyvinylalcohol unit or of a
dextran unit, and by the am de groups-i§ 41he case of gogolyget hyacryl ani de
unit. Due to the presence of the hydrophilic unit in the polymer nol eculés
the inplant will obtain hydrogel properties after the absorption of wate#
Somatostatin. is nmentioned as an hydrophlllc peptlde but no rel ease
profil e has been de rlbed qﬂno | t. bee at _type of
pol yner is préF‘e‘F?e ?cﬂ' dFﬂPalll p??’géﬁ‘g?ﬁgvﬁ%?ﬁmgﬁg ‘\gg’lmeﬁnd how
many hydr ophi liscgiprenupEl |theséuhylenéIMde BroupsS iRataset o zplyﬂa;hﬂrZénB
descri bes that u n gs., S I of
vitam ns, enz %ggcsl ihﬁ"b%gtf' Asﬁgﬁt rgx ggﬁj 5 gﬁ/%tg %Je over an ext ended
period of ti molymmamphdﬂ.ugutsor mfoapdmmfem undt arendnpy dhe, amdg of
mcroparticle iede. Vi h 9he lbUE
manni t ol , hawgzg&%ne or m%%se@ %?é };egri ﬁc?ﬂ aste u,%lgolr% acti ester

groups. The p&F§seRcei Bk thet hydrgphikic BPEF éﬂaﬁwpe%mea.mpl@cgle@%m i de
units. No peptimfBsnt il obLaR chﬁi?dge‘]ﬁ r@é@t@hfﬁleeh@-%bgﬁ {oRN@E N0 serum

el ot s (o pr BRERECIOREHS Ss?'aﬁfrﬁﬂspw%féﬂ“w & eﬂ@%wgﬁﬁrﬁm@a@eﬁo%ﬁ‘ﬁ ons,

e.g. m cropar nbcteleboe picdii®nas hﬁenadelsan;be@spdcmalmgudtmn Harsnbeed | y

et oot de,  pEatrdl $ha6 RPN Soluiy 35 SHRIRARICEN (RIS e S0 o3

what molecular welght and how many hydrophlllc groups it s ould <

have. ' '

The US Patent GB 2,145,422 B describes that a sustained release

of drugs of several types, e.g. of vitamins, enzymes,

antibiotics, antigens, can be .obtained over an extended period

of time, when the drug is incorporated in an implant, e.g. of

microparticle size, made of a polymer of a polyol, e.g. glucose

or mannitol, having one or mbre, preferably at least 3,

polylactide ester groups. The polylactide ester groups

preferably contain e.g. glycolide units.

No peptides, e.g. somatostatins, are mentioned as drugs and no

serum drug levels have been disclosed. N
_ <

SUMMARY OF THE INVENTION

This invention relates to processes for the preparation of
sustained release formulations, e.g. microparticle formulationms,
of a drug, especially of a hormonally active water-soluble
somatostatin or a somatOStatin'analog-Such as octreotide,
providing a satisfactory drug plasma level and, e.g. in a
biodegradable, biocompatible polymer, e.g. in a eneapsulating
polymer matrix. The.polymer matrix may be a synthetic or natural
polymer. '

The processes.of the invention represent species of the organic



.biobegradablq, bi oconpati bl e polyner, e.g. in a encapsulating pol yner
matri x. The polynmer matrix may be a synthetic or natural polyner. The
processes of the invention represent species of the: organic - 6 -
600- 7110 phase separation technique and the triple enulsion technique, .
wherein the polyner is precipitated togegher with the g¢pggyiifpo!l | owed by
hardeni ng of the resulting product, when the phase separation or triple
emﬂ%qon techni que are used. W have found an especially useful

nodi f1cation of the phase separation technique for preparing mcroparticles

of any drug. Ac ordin t.he sent i_nye rovi cess for the
production of & %PS%%%H%???E%W%P é ':I}' gﬁb&ﬁeﬁ"dﬁl%etgercgﬂ

bi oconpat i bl e ohereiar thﬁlpohyrmrﬁmpmmphamepegether va)thdtmdlrug,ng t he
pol ymeric carri p drug
conmpound is notfgg% 61561} q’ﬁf&&d%angpmhg é%%%grl §§,P\é%%¢t 8%'&%%&%&4%%5
conpound in an sawaippnaqretsmmemulaaog teghnamme usgidi.ch i s a non- soI vent
for the polymer, in the solution of step a), c) adding a phase inducing
agent to the dlsper3|on of step ,.to induce nmcroparticle formation, d)
addi ng an oi | - ¥8- Qﬁﬂﬁeﬁ°¥ﬂﬁJF§|QﬁPeFEP¥M¥éuﬁ?@&?uﬂ@d%ﬁ1°§ ef the RBASEen t he
mcroparticle, sapsraliof ammiquwfbhq:r&psfﬁ@afnicﬁpartmebadﬁ ady sdrugound an
especi al |y useful nodification of the triple emulsion technique for
preparing mcroparticles of any drug. Accordingly the present invention
provi des: A pr acessiihgly thedumisegt ninvenpiorn pecbelesha grocesprfios ethe

production of a microparticle comprising a drug in a

biodegradable, biocompatible carrier which comprises the steps
of:-

a) dissolving the polymeric carrier material in an appropriate
solvent, in which the drug compound is not soluble.

b) adding and dispersing a solution of the drug compound in an
appropriate solvent, e.g. an alcohol, which is a non-solvent

for the polymer, in the solution of step a),

¢) adding a phase inducing agent to the dispersion of step
b)., to induce microparticle formation,

d) adding an oil-in-water emulsion to the mixture of step c¢) to
harden the microparticle, and

e) recovering the microparticle.

We have also found an especially useful modification of the
triple emulsion technique for preparing microparticles of any
drug.

Accordingly the present invention provides:

A process for producing microparticles which comprises
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-7- - 600- 7110 (i) |ntens|vely m xi-ng a mater-rn orI enulsron
formed from an aqueous nedi um and a water-i mm sci bl e organic sol vent
containing in one phase the drug and in the other a biodegradabl e,

bi oconpati bl e polyner, with an excess of an aqueous nedi um contai ni ng an
enul si fying substance or a protective cqlloid to form

wat er-in-oil-in-water emulsion, w thout adding any drug re}%rnrng substance
to the water-in-oil enulsion or applying any internediate viscosity P4
i ncreasing step, ii) desorbing the organic solvent therefrom iii)

isolating and drying the resultant mcroparticles. The present invention

addi tional |y pHdvivkensivelymixineat vatiessinnaiai emud sher foamed frpmsan
processes. Séaf%eié @RlaQim EHE fREEEBFmscMBCdeEM SsoIIeemd rde@iafingse in

t he processes t he.i nve n are pre er .sol ybl e drugs, ée.g.
pepti des. The ¥ P?cﬁﬁsﬁft s I3q, apg i, e@bés Ppipgeara H Rt i on may be a
cal citonin, srhﬂocempai:abh@rpodgma,t mhtln anI gxuesssof anaagheiohe mestiwmal |y

oceur i ng somalgskatiig il UILIGLE AALARS. LD 9breciGenalLAL 1 ocouring

somatostatin IS one oun ecapeptrde
havi ng the st riggmug eratemm-@y-loyya@,rs emelslpne wiithout pdféng jany drug

Cys- Ser - Thr - Prﬁtxhﬁ;tﬂgvguﬂévascwdreﬂ@ wa%eelﬁfieﬁfcémﬁrsi&eobyatm.mmyg' and

as well as other or gans g medi at es, togeéether Wth
GRF, q.v. the 3¢ F‘B‘?dé@BFa‘Hs ﬂs’d'fY ﬁF?{ﬁaFé?%/ sé'rPBwt h horrmone release. In
addition to inhibition of GH release by the-

ii) desorbing the organic solvent therefrom,
iii) isolating and drying the resultant microparticles.

The present invention additionally provides the microparticles
obtained according these processes.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The drugs of use in the processes of the invention are
preferably water soluble drugs, e.g. peptides.

The peptides of use in the processes of this invention may be a
calcitonin, such as salmon calcitonin, lypressin, and the ' )
naturally occuring somatostatin and synthetic analogs thereof. o

The naturally occuring somatostatin is one of the preferred
compounds and is a tetradecapeptide having the structure:-

Ala-Gly-Cys-Lys-Asn-Phe-Phe-Trp
I I
Cys-Ser-Thr-Phe~Thr-Lys

This hormone is produced by the hypothalmus gland as well as
other organs, e.g. the GI tract, and mediates, together with
GRF, q.v. the neuroregulation of pituitary growth hormone
release. In addition to inhibition of GH release by the

ST
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- 8 - s 600 7110 pltwtary, sorratostatlnlsapotent |nh|b|tor'
of a nunber of systens, including central and peripheral neural,
gastrointestinal and vascular snmooth nuscle. It also inhibits the rel ease
of insulin and glucagon. The term "somatostatin” includes its anal ogues .or
derivatives thereof. By derivatives and-ahal ogues i s ungeo<siiqaod
strai-ght-chain, bridged or cyclic pol ypeptides wherein one or nore am no
aci dwfini ts have been onitted and/ or repl aced by one or nore other amno
radi cal (s) of and/or wherein one or nore functional groups have been

repl aced by one mg'aEg YoRSEodtdP R ! 1%”%? %m:’pﬁ} HBH Y o8NS fplP S 9r oups
have been repla ne or several er 1sosteric group S PR general

the term cover ssartrenﬁnquleenwepemarlv@@d @Prapl'kﬁréﬂ-oﬁﬁuc;all} y active peptide
whi ch exhi bi t agasr.adouh@égt\iﬁu aaanwés%m&é fepobth GuisBfd. @t 41 YnFRdic 'ed
somat ostatin pe t| de oni_sf ana somatostatin are thus use

repl aci ng nat ur Prﬁ?%sf’gt’rrﬁurlhnlg@ 8}4589P%on regul ati on of physi oI ogl c
functi ons. Preferred known somatostatins are:- * *a)

(D) Phe- Cys- Phe- Ly.s=Thr s Jhr Gegperic.name Cct | de
* b) (D) Phe- c,yg gr %D)Srr'ﬁ ‘L"&FS 2y 1&§ig dﬁ(?rkﬁ& drE1ORE 6F'deithaihs . c)
(D) Phe-Cys- TyrthQnB)OfTr&y derivwailivey sndraidlizgu®s is understood
(D) Tr p- Cys- Phe- hr, Rk
( D) Phe- Cys- Phe- %% ??Efl%‘éﬂwb. éedr% N e poLypept R P Ty ) 2 or®
(D) Al a- Cys- Tyr - feferaping acid havenpgen omitted and/or replaced by one
or more other amino radlcal(s) of and/or wherein one or more

functional groups have been replaced by one or more other

S functional groups and/or one or more groups have been replaced
by one or several other isosteric groups. In general, the term
covers all modified derivatives of a biologically active peptide
which exhibit a qualitatively similar effect to that of the
unmodified somatostatin peptide.

Agonist anélogs of somatostatin are thus useful in replacing
natural somatostatin in its effect on requlation of physiologic
functions.
Preferred known somatostatins are:-
* *
a) (D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr-ol
v (Generic name Octreotide)

* _ _ *
b) (D)Phe-Cys-Tyr-(D)Trp—Lys—Val-Cys-ThrNHz : -
E3 *

¢) (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-TrpNH,

* *
d) (D) Trp-Cys-Phe- (D) Trp-Lys-Thr-Cys-ThrNH,
* : *
e) (D)Phe-Cys-Phe-(D)Trp-Lys-Thr~Cys~ThrNH,
: * *
f) 3-(2-(Naphthyl)-(D)Ala-Cys-Tyr~-(D) Trp-Lys-Val-Cys-ThrNH,
* *

g) (D)Phe-Cys-Tyr=-(D) Trp-Lys-Val-Cys-p-Nal-NH,
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o * g) (E» Phe Cys Tyr- (E» Trp Lys Val Cys [err]
- Nal - NH2 -9 - 600- 7110 * * h)
3-(2-napht hyl) - Al a- Cys-Tyr- (D) Tr p-Lys-Val -Cys-[err]-Nal -NH2 * |
* i) (D) Phe-Cys- -Nal-(D)Trp-Lys-Val-Cys-Thr-NH2 wherein in each of .
conpounds a) to. i) there is a bridge hetganeen the am noggchey marked with_a
* as indicated in the next formula. Qther preferred sonatostatins are:-; >
H Cys- Phe- Phe- (D) Tr p- Lys- Thr - Phe- Cys- OH ( See Val e et aI , Netabolism 2??
Supp. 1, 139 (1978)). *
Asn- Phe Phe- (D) Tr p- Lys- Thr-Phe Gabg (See European Pat . Publrcatron No. 1295
and Appln.No. 78 100 994.9). .
MeAl a- Tyr - ( D) Thp- By$2%bhﬂt;d)é§la&€\lsrhe:r— (B):T@I—Lys-lvaiecﬁc-pemmﬂ 34,
1371-1378 (1984) and Eurgpean Pat. Appl n. No. 82}106205.6 (published as hb 70
021)) also known as cyclo (N-Me-Al a-Tyr-D-Trp-Lys-Val -Phe). *
* NMePhe- Hi s- (D) Tr(BJR;lngCW&-NIaé‘(IBGGP'FI-YIS'M‘LCYetTMI-NI;Iz Klin. W)chenschr
(1986) 64 (Sup )i

Rer¥ih)in each of compounds a) %$11) ther di%bfldge st%S%?OO 1188)

H Cys- Hi s- Hi s- Phe-Phe- (D) Tr p- Lys-Thr - Phe- Thr - Ser -
the amino acids marked with a * as 1nd1cated in the next

formula.-

Other preferred somatostatins are:-

* S : -k
| : !
H-Cys~Phe-Phe- (D) Trp-Lys~-Thr-Phe-Cys~-0H

(See Vale et al., Metaboiism, 27, Supp.1l, 139 (1978)).

* : *

Asn-Phe-Phe- (D) Trp-Lys-Thr-Phe-Gaba

(See European Pat.Publication No. 1295 and Appln.No. 78
100 994.9).

* *

MeAla-Tyr—- (D) Trp~-Lys-Val-Phe

(See Verber et al., Life Sciences, 34, 1371-1378 (1984) [
and European Pat.Appln.No. 82106205.6 (published as No.
70 021)) also known as cyclo
(N-Me-Ala-Tyr-D-Trp-Lys-Val-Phe) .

* . *

NMePhe-His- (D) Trp-Lys-Val=-Ala

(See R.F.Nutt et al.,. Klin.Wochenschr. (1986) 64
(Suppl.VII) '

* %
H-Cys-Hls-Hls-Phe-Phe—(D)Trp-Lys-Thr-Phe-Thr-Ser-Cys-OH
(see EP-A-200,188).

* *
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L . ) * - 10 - 600- 7110
X- Cys- Phe- D Trp-Lys-Thr-Cys-Thr-[err] and * *
X- Cys- Phe- D-Trp Lys- Thr - Cys- Thr-oI wherein X is a cationic anchor
"especially *
Ac- hAr g(Et 2) - G y- Cys- Phe- D- Tr p- Lys- Thr-CyslmFQ (See EP 0368%84A0) wher ei n
in the, above nentioned anino acids there is a bridge between the am no
aci dS=arked with a *. The term derivative includes al so the correspondi ng
derivatives bearing a sugar residue. \Wen somatostatins bear a sugar

residue, this is pref®CgbtBheeDefupellys<Tha-Cyd-aher+Nmy ami no group and/or to
at | east one am no gr%yﬁ present in a peptide side chaln nore preferably
to a NNtermnal am no oup -Such compounds and their preparation are

di scl osed, e.g. in WO 88/02756. The tern1ottreot|de derivatives |ncludes

t hose |nclud|ng t he e-D- “Thre
- D- Phe- Cys- Phe- DTr p- @Ig?%'}h@rh > T I‘¥s T C% ge Jbet ween the Cys residues.

Particul arly preferréthegein \XaH? \ﬁe§a‘é¥@lFe¢¢qh°§I ucosyl -
(1-4-deoxyfructosyl ] -da2BagtdMg- Phe- DTr p- Lys- Thr- Cys- Thr-ol and
[err]-deoxyfructosyl - DPhe- Cys- Phe- DTr p- Lys- Thr - Cys- Thr-oI each having a
bri dge between the -Cys- noieties, preferably in acet at & salt form and
descri bed i n Exanpl e$c2hm‘§ir:‘.t2)r-ﬁigeCYS-\Phéyg-Trp-Lys-Thr-Cys-NHz

(See EP 0363589A2)

_ wherein in the above mentioned amino acids there is a bridge
e between the amino acids marked with a *.

The term derivative includes also the corresponding derivatives
bearing a sugar residue.

When somatostatins bear a sugar residue, this is preferably
coupled to a N-terminal amino group and/or to at least one amino
group present in a peptide side chain, more preferably to a
N-terminal amino group. Such compounds and their preparation are
disclosed, e.g. in WO 88/02756.

The term octreotide derivatives includes those including the
moiety _

* i %
-D-Phe-Cys~-Phe-DTrp-Lys-Thr-Cys- having a bridge between the Cys
residues.

Particularly preferred derivatives are N®-[a-glucosyl-
(1-4-deoxyfructosyl]-DPhe-Cys-Phe~DTrp-Lys-Thr-Cys-Thr-ol and
N“-[B-deoxyfructosleDPhe-Cys-Phe-DTrp-Lys-Thr-Cys-Thr-ol, each
having a bridge between the ~-Cys- moieties, preferably in
acetate salt form and described in Examples 2 and 1 respectively
of the above mentioned application.

The somatostatins may exist e.g. in free form, salt form or in
the form of complexes thereof. Acid addition salts may be formed
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of the above nentioned application. The somatostatins nmay exist. e.g. in .
free form salt formor in the formof conplexes thereof. Acid addition
salts may be forned - 11 - 600-7110 with e.g. organic

acids, polyneric acids and inorganic acids. Acid addition salts include

e.g. the hydrochloride and acetates. Cenfl exes are e.g. ¢f7aeg from _
somat ostatins on addition of inorganic substances, e.g. inorganic saltg pr
hydr oxi des such as Ca- and Zn-salts and/or an addition of polyneric orgdnic
substances. The acetate salt is a preferred salt for such formulations,’

especially for_pj,cropart.]i o I NG+ I ed. initial .dru urst. The:
present invent ?’%%1“ §I'§b o&g%\#f%gg?a%er}%%#@%ﬁg ng#%, 9"&%8%@%’1%5%‘%9%: '
particul arly faeid agiition aaltst hecludecess. the Hydsoghlopidendracethtepanvat e
may be obt ai negomd) eGQE VAL & ¢ .alfo%&'%&?mesoﬂﬁt&)ta ﬁ?scbh%cﬂ@&f“o& aci d
(pamoic acid) wth octreotide e.g. In free base_torm e reaction may be
effected in a pRO%IANEQ|SPOREANGESy €. LRFAINAGFBAES (Hrehydroxidespuehtas i ns

are indicated €& angezi-salbe dndget Nbd@ftidhSer @6Iymeie¥glni®©Ng term
application of _the drug is envisaged, e.g. disorders w th an aeti ol ogy

conprising or S%¥BEPEERd with excess GHsecretion, e.g. in the treatnent of
acronegaly, for use in the treatnent of gastrointestinal disorders, for

exanpl e, in thed ra‘?:@%@é'tsﬁ.?{ iy Q'Wéféé%é%%falg%Ei Suchl g&fnﬁﬂaE tn%%F’C”t aneous

and pancreaticocutaneous Tistula,~1rritable bowel “syndrorme, “dumpi ng

syndrome, wat eP§Pefiiatinhdar syinTopaEticdest keading tead inedycethdnitial drug

gastroent er opaphist . eMRlO Prebént! YARER 08 &hsoVpRIRSs taBFpRate Waigagononas,

i nsul i nonas, gagtrlnonas_afd carcinoid tunors). as well as %astro-lntestlnal
which is useful, particularly for lants and the process for W,
its preparation.

The pamoate may be obtained in conventional manner, e.g. by
reacting embonic acid (pamoic acid) with octreotide e.g. in free
base form. The reaction may be effected in a polar solvent, e.g.

at room temperature.

The somatostatins are indicated for use in the treatment of

disorders wherein long term appiication of'the'drug is

envisaged, e.g. disorders with an aetiology comprising or

associated with excess GH-secretion, e.g. in the treatment of

acromegaly, for use in the treatment of gastrointestinal

disorders, for example, in the treatment or prophylaxis of -
peptic ulcers, enterocutaneous and pancreaticocutaneous fistula, [
irritable bowel syndrome, dumping syndrome, watery diarrhea
syndrome, acute pancreatitis and gastroenteropathic endocrine
tumors (e.g. vipomas, GRFomas, glucagonomas, insulinomas,
gastrinomas and carcinoid tumors) as well as gastro-intestinal
bleeding, breast cancer and complications associated with
diabetes.

The polymeric carrier may be prepared from biocompatible and
biodegradable polymers, such as linear polyesters, branched
polyesters which are linear chains radiating from a polyol
moiety, e.g. glucose; Other esters are those of polylactic acid,
polyglycolic acid, polyhydroxybutyric acid, polycaprolactone,



.bl eedi ng, breast tancer and conplrcatrons assocrated mnth drabetes The

pol ymeric carrier may be prepared from bioconpatible and bi odegradabl e

pol ymers, such as linear polyesters, branched polyesters which are |inear
chains radiating froma polyol noiety, e.g. glucose; Oher esters are those
of polylactic acid, polyglycolic acid, $alykydroxybutyrieoaiilo

pol ycapr ol act one, - 12 - 600- 7110 pol yal kyl ene oxal at e,

pol yekkyl ene glycol esters of acids of the Kreb's cycle, e.g. citric acid
cycle and the like and copolyners thereof. The preferred polymers to use in

t he processes of f qrﬁ\ég?}tfall%gﬁy&}&Fﬁi}gﬂgaélﬁ%yg&te f ggﬁ}g he fanched

chain polyesterg

al phahydroxy caKieblgl cyclegielg. eitricl acid cyate c;ndnwgllykeland ernod Ymexs t he
condensation of actone dimers, see for exanple US Pat.No. 3,773,919.
Li near polylacti e-co-gl ycol i des which are preferably used according to the
invention conveniently have a nol ecul ar wei ght between 25,000 and 100, 000

and a pol ydi spegd tfﬂrlefé%e%ﬂ}m@rsg tob%é‘ﬁ.%ntﬁe %rabésses If'ﬁthtiéaﬂﬁﬂéﬁdlon

pol yesters preferably used ac¢ord % to |nven D ared using

pol yhydr oxy conpstis "@arrﬂﬂl%?t GBSS%“&‘F ﬁ‘grﬁ?ﬁf‘%lpég i’-’ﬁ% Stnitator.

Ehe?ﬁ est farsI of m.? Aehyot p@lﬁétﬁ@%a@nﬂe(moarm¢rbm iHé¢ Phihahydfaxy?, 145, 422
e pol yol contain ast Yo 550 S ar wei ght

of Upto 20, 000SRHARRILE oriS: &18- JAEFEY Aty MR oBDEGIIS s by k" N1 G

of the hydroxy geraepsatfont bf thel Jagtopei digneirs, t $re for rAxemPLes §r1’§r -Jops,

whi ch contain pglytgggglde or co-poly-lactide chains. Typically 0.2%
gl ucose is used’t

el Linear polylactide-co-glycolides which are preferably used

according to the invention conveniently have a molecular weight
between 25,000 and 100,000 and a polydlspers1b111ty Mw/Mn e.g.
between 1.2 and 2.

The branched polyesters preferably used according to the
invention may be prepared using polyhydroxy compounds e.qg.
polyol e.g.-glucose or mannitol as the initator. These esters of
a polyol are known and described in UK Patent GB 2,145,422 B.
The polyol contains at least 3 hydroxy groups and has a
molecular weight of up to 20,000, with-at least 1, preferably at
least 2, e.g. as a mean 3 of the hydroxy groups of the polyol
), being in the form of ester groups, which contain poly-lactide or
co-poly-lactide chains. Typically 0.2% glucose is used to
initiate polymerisation. The structure of the branched
polyesters is star shaped. The preferred polyester chains in the
linear and star polymer compounds preferably used according to
the invention are copolymers of the alpha carboxylic acid
moieties, lactic acid and glycolic acid, or of the lactone
dimers. The molar ratios of lactide: glycolide is from about
75:25 to 25:75, e.g. 60:40 to 40:60, with from 55:45 to 45:55,
e.g. 55:45 to 50:50 the most preferred.
The star polymers may be prepared by reacting a polyol with a
lactide and preferably also a glycolide at an elevated
temperature in the presence of a-catalyst, which makes a ring

e n 02 o s e e A P Eete e e et s W - Sebmaaben cemmes - = a s ee
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referred polyester chains in the |inear and star pol yner
conpounds preferably used according to the invention are copol yners.

of the

lic acid noieties, lactic acid and glycolic acid, or of the
s. The nolar ratios of |ac{j de: glycoli degdo's_-,ii@m about 75:25 -
’ e g

. 60:40 to 40:60, with from55:45 to 45:5
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The star polymers preferably have a main molecular weight M, in
the range of from about 10,000 to 200,000, preferably 25,000 to
100,000, especially 35,000 to 60,000 and a polydispersity e.qg.
of from 1.7 to 3.0, e.g. 2.0 to 2.5. The intrinsic viscosities
of star polymers of M, 35.000 and M, 60.000 are 0.36 resp. 0.51
dl/g in chioroform. A.:star polymer having a M, 52.000 has a
viscosity of 0.475 dl/g in chloroform.

The terms microsphere, microcapsule and microparticle are
considered to be interchangeable with respect to the invention,
and denote the encapsulation of the peptides by the polymer,
preferably with the peptide distributed throughout the polymer,
which is then a matrix for the peptide. In that case preferably
the terms microsphere or more generally microparticle are used.

Using the phase separation technique of the present invention
the microparticles may be prepared for example by dissolving the
polymeric carrier material in a solvent, which is a nonsolvent

‘for the peptide, following by the addition and dispersing a

solution of the peptide in the polymer-solvent composition. A
phase inducer e.g. a silicone fluid is then added to induce
encapsulation of the peptide by the polymer.

The drug burst effect can be significantly reduced by
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.The terns m crosphere, mcrocapsule and mcroparticle are considered to be

i nterchangeable with respect to the invention, and denote the encapsul ation
of the peptides by the polyner, preferably with the peptide distributed

t hr oughout the polyner, which is then a matrix for the peptide. In that-
case preferably the terns mcrosphere orléore general |l yéfdchdfarticle are
used. sUsi ng the phase separation technique of the present invention the
nicrbﬁarticles may be prepared for exanple by dissolving the polyneric
carrier material in a solvent, which is a nonsolvent for the peptide,

fol'low ng by thaspedihbeipation GSRAS Bind o8y Pareicwles| oy Ragiagle in the
pol yner - sol vent conposition. A phase |ndu%§é e.g. asilicone flurd is then-
added to i nducé® SRR SOLntkon o Jhe; PRIYBER S tb?fplpﬁémb&Pyﬂlﬁs.e The drug bur st

effect can be Fepardtioantine peibicest Method -in¥dlves adding dry partillegl10

Insitu precipatj.on of ultra fine dru ticules, by adding a drug sol ution
to the pol yner 'd§5ffﬁq1yoﬁ° ptrhieoPo Ygeﬁh%@é"eg‘é aration. The prior art nethod
i nvol ves adding dry particles directly to the polymer solution. The

t herapeutic durgti t] s be 4 e
har deni ng/ vvashiﬁi% er(a e%ﬁ%pét‘?ﬁ%ﬁ%ﬁﬁ?ﬁaaﬁ ger%uﬁg%lég%%ogebu? g?ﬁ?ept ane.
The prior art raat haxtlenine/washing hhe qusrepprdieles sithdademylisdonnet no

subsequent was hjyfger Mepfartt PR (21 6£ 1L UfietlRENMB166£ R ndPdeHy Sétep of the
type oil-in-water (= to wash, and harden the m crospheres

‘ﬁg[-ler r;ei&rraé be used E

and rermove non-TORLSHRAPEIGENBEAG qUPSeAREnt\Y2RRA%SOF (R t he renpval of

non- encapsul at egdppegde dgudougnwddhingwstiepce of the m crospheres. The renoval
of excess peptide fromthe m crospheres dimnishes the initial drug burst,
w@bch is characteristic of many conventi onal encapsul ation

~ An emulsion of the type oil-in-water (= 0/y) may be used to wash

and harden the microspheres and remove non-encapsulated peptide.
The wash aids in the removal of non-encapsulated peptide from
the surface of the microspheres. The removal of excess peptide
from the microspheres diminishes the initial drug burst, which
is characteristic of many conventional encapsulation
formulations. Thus, a more consistent drug delivery over a
period of time is possible with the present microsphere
formulations.

The emulsion also aids in the removal of residual polymer
solvent and the silicone fluid. The emulsion may be added to the
polymer peptide mixture, or the mixture added to the emulsion.
It is preferred that the polymer peptide mixture be added to the
emulsion.

The o/w emulsion may be prepared using a emulsifier such as
sorbitan mono-oleate and the like, to form a stable emulsion.
The emulsion may be buffered with a buffer which is
non-detrimental to the peptide and the polymer matrix material.
The buffer may be from pH 2 to 8 with a pH 4 preferred. The
buffer may be prepared from acidic buffers such as phosphate
buffer, acetate buffer and the like. Water alone may be
substituted for the buffer.

Heptane, hexane and the like may be used as the organic phase of
the buffer.

The emulsion may contain dispersing agents such as silicone oil.



fornmul ati ons. Thus, a nore consistent drug delivery over a periad of tine
IS possible with the present m crosphere fornmul ations. The enul sion al so
aids in the renoval of residual polynmer solvent and the silicone fluid. The
enul si on may be added to the polynmer peptide m xture, or the m xture added
to the emulsion: It is preferred that _t{® pol ymer peptiggg-fij3t ure be added
to the enul sion. The o/w enul sion may be prepared using a emulsifier sugch
as sorbitan nono-oleate and the like, to forma stable emul sion. The ==
enmul sion may be buffered with a buffer which is non-detrinental to the
pepti de and the polynmer matrix material. The buffer may be frompH 2 to 8
with a pH 4 preferred. The buffer may be prepared fromacidic buffers such

as phosphat e lwpkeferrad csmmleidnimbercompdisedeptdne, piitecphesphacenny be

substituted fqr fer. ptape, he 1d, . N .be .used as the
or gani ¢ phas eci’é‘)ﬁf E?ﬁeggéﬁ%&. gﬁhégg rﬁﬂrg %%%pﬁ‘&@g%&%% n wﬁ:&% ;r;a?r/ %?ﬁtd'aigent S
such as siliceiregordlease mayllbe desirable, a singlé@on7sclyent fagfleningd enul si on
may conpri se ﬂgﬁg felti1 e Sdn | Q| rbitan
nono- ol eat e. Vrb\%g%quraly Pﬁ:étuiﬂ)g r ugafrirl Egée%s%{ehggﬁrlgg[ ’%Bga'?i)'nm e

o ondm

] e1
non-sol vent haeders Agdsthen 1iksy BaY Repueed @Scthe SPLYE -enul si on har deni ng.
Hept ane, hexane and the |ike, nmay be used as the solvent. O her
alternatives t

t he .o/ w enul si,on_pay ,be used for hardeni,ng the .
ni cr ocapsul es ,0%§6’6 t?lgg.n}a%ég??/etr?t tgﬁ?&! we?ﬂﬁsléil?? &PYs BT ur?&flq%ﬁi H@rqeﬁuéng
m cr ocapsul es bthet hinrpcapmilesg;sughdassel vent plus emul sifier for hardening
foll owed by a separate washi ng step. : :
Solvent plus emulsifier for hardening the microcapsules without \;;
washing; and solvent plus emulsifier for hardening followed by a

separate washing.step. -

The o/w emulsion ma‘y' be used without the dispersing agent. The
dispersing agent, however, avoids aggregation of the dry
particles of microcapsules due to static electricity, and helps
to reduce the level of residual solvent.

Examples of the solvent for the polymer matrix material include
methylene chloride, chloroform, benzene, ethyl acetate, and the
like. The peptide is preferably dissolved in an alcoholic

solvent, e.g. methanol, which is miscible with the polymer i
solvent. : ' S o

The phase inducers (coacervation agents) are solvents which are
miscible with the po-lynier-drug mixture, and cause the embryonic
microcapsules to form prior to hardening; silicone oils are the
preferred phase inducers.

The o/w emulsion may be prepared in a conventional manner using
heptane, hexane and the like for the organic phase. '

The microparticles may also be prepared using a triple-emulsion
procedure. In a typical technique, peptide e.g. octreotide is
dissolved in a suitable solvent e.g. water and emulsified
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‘The o/ w enul sion may be used wi thout the dispersing agent. The di spersing
agent, however, avoids aggregati.on of the dry particles of m crocapsul es
due to static electricity, and helps to reduce the |l evel of residual

sol vent. Exanples of the solvent for the polyner matrix material include
met hyl ene chloride, chloroform benzener ¥ hyl acetate, &0@-1116 |ike. The
peptide is preferably dissolved in an al coholic solvent, e.g. nethanol,

whi c™ is nmiscible with the polyner solvent. The phase inducers
(coacervation agents) are solvents which are mscible with the pol yner-drug

mxture, and caysgeddiveBylinYoNd GoMittioACEH thkeePolytet OrdT\gRr §@/50t 0 har deni ng;
silicone oils are t{he pi‘%{ erred BTas J.ndycers. "The o/w enul si.on may be
prepared in a cBRVEWRLGIRAtiARTRRsPLYRALIgeMEYCasR 1nnR 8alvenb) Whigh |38 f or

t he organi ¢ phasen-stieent Eoopthe pepteisiepty.galis andtbypérpehbskidei,.ng a
triple-enulsion ure...Ln ical technique peptide e. g..ocgtreotide
i s di ssolved i nE§! gu?;g a‘é‘fé’ héo?@é’%%hpef%g.t%ag 8?""%%‘“%%}1’%{“%%:&& :ugcii;ge_
600- 7110 i nt ensmeehylenatchlaridd,uchlorofbrn,hbepzangreethyl. gecetmdesb0and the _
pol y(DL-1 acti deq¢gs Sh¥CRldIeiH W E’ézﬁ/ i li“‘ﬁﬁ ; iCla. J non- sol vent
for the peptide, e . g.In r(élt Ey@eng C I°ori e/.s? am%fl%li\;,{lgf ?lfl#%egol_ vent for the
pol ymer matrix FEHSHEARD |188p AT eRERSSy PEHEALERI ciongeining ok FARiTHaAzene,
fet hylh acet alt e, f ;&ﬂ%ht_tahﬁel kg, Tde aﬁﬂ&#ﬂc’f bAGonRl @ilcObhrfa0k St %wlhé¢%m_ihs
urther enul sified int n_excess. wat er., .contgi ni ng an enul si fying
subst ance, e.g. %Arf é’r’ff’g?‘ﬁ- d"Sr“ﬁr@ﬂ*‘?&n?c %FFE&'aﬁ?x‘iﬁl ecithin or a
protective col | carbaxygethydkatiulese dgolyvinylpyrtodigont,hpbytinyll oskohol,
pol yvi nyl pyrrol igd i : A r Py ' us
cnor at 1 on of t KARHE peBRLdRl) Slci R Gene MRLGH' O B 45300/ BAY
=4 emulsion. The microparticles are formed by spontaneous
precipitation of the polymer and hardened by evaporation of the
organic solvent. Gelatine serves to prevent agglomeration of the
microspheres. After sedimentation of the microparticles the
supernatent is decanted and the microparticles are washed with
water and then with acetate buffer. The microparticles are then

filtered and dried.

The peptide can also be dispersed directly in the polymer
solution, whereafter the resulting suspension is mixed with the
gelatine containing water phase.

The triple emulsion procedure is known from the US-Patent No.
4,652,441. According to this patent in a first step a drug
solution (1) in a solvent, e.g. somatostatin in water (Column 2,
lines 31-32), is thoroughly mixed with an excess of a

s

polylactide~-co-glycolide solution (2) in another solvent, in
which.the first solvent is not soluble, e.g. methylene chloride,
giving a water-in-oil type (¥/o) emulsion (3) of fine
drug-containing drople;s;of (1) in solution(2).

In solution (1) is additionally dissolved a so-called
drug-retaining substance (Column 1, line 31), e.g. gelatin,
albumin, pectin, or agar. _

In a second step the viscosity of the inner phase (1) is
increased by appropriate means, like heating, cooling, pH
change, addition of metal ions, or cross linking of e.g. gelatin
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enul sion. The mcropartlcl es are forrred by spont aneous preC| pltatlon of the .
pol ymer and hardened by evaporation of the organic solvent. Celatine serves
to prevent aggl oneration of the m crospheres. After sedinentation of the

m croparticles the supernatent is decanted and the mcroparticles are.
washed with water and then with acetate pufdfer. The m croperiigcl es are then
filtered and dried. The peptide can also be dispersed directly in the <~
pol ymer sol ution, whereafter the resulting suspension is mxed with the><
gel ati ne cont ai ni ng wat er phase. The triple enul sion procedure i s known
fromthe US-Pat &é\}p 1 ;441. According to this patent in a first step
a drug solutlonl% ) f8 ol vent, e.g. somatostatin in water (Colum 2,
lines 31-32), il ahtmaagmqp. nex excess lofavwatercés $hotoughly mixed with the

pol yl acti de- co-wg_y s@h ut | T@égo SO whi ch the
first solvent is n%@ls?g' U @) t@.‘""‘r@@ hﬁl ene 55@5{4) %é/ﬁlh?vtlid;%a

‘water-in-oil tyYe/peiyre teﬁﬁsuagynmeg)enwlsmmelmr% é%ﬁﬂsél ﬁf g QF ol ets of

(1) in solutiondo2halled é:&hlstlf?fng( ébeﬂtsmaf@.ft a@ﬂék'eHYbéjPiégéﬁte(iCé‘hﬁrﬂ ¢alled

drug-retaini ng subsgénce S}[m i ne (9) al bum n,
pectin, or agar ling 58} s eRRASEN StrOR F’i‘?egx’/'?% §|?39'ant4Pé°Ph%@‘ BOHOBiC1) i s
i ncr eased by amurdpctiamteoreags,pdlyitinylepyimdidene)! pdﬂﬂ(vmyi @laolysy, ogddition

of netal ions, a(%r ﬁfpss linking of e.g. gelatin = -
600- 7110 with de. In a third step, an excess of water is

t hor oughl y ni xelh @& iwrttheSt[e@r the Ffulwieonlsidp, ig Gubiested, to HpswERr54)

leading to a [Qﬁtryhhg-pe (Leddaby: Imsrme%ﬁylaiaentné Bréﬁﬁ@é&%toin Waker a
so-cal | ed enul si

oil’ laybr 9s néesg%/ecf ];:o dgee‘?leeg:aetde micro rpeaiglc le CO' um 7.

The desorption ls-accompllshed in a manner known per se (Column
8, lines 3-5), e.g. by pressure decrease while stirring (Column
8, lines 5-7) or e.g. by blowing nitrogen gas through the oil
layer (e.g. methylene chloride) (line 19).

The formed microparticles are recovered by centrifugation or

- filtration (lines 26-27) and the components which are not
incorporated in the :polymer are removed by washing with water
(line 29). If desired, the microparticles are warmed under
reduced pressure to achieve) better removal of water and of
solvent (e.g. methylene chloride from the mlcropartlcle wall
(lines 30-32). '

Whilst the above process is satisfactory for the production ef i
microparticles, however, the so-called drug-retaining substance o
mentioned above, e.g. gelatine, albumin, pectin or agar, is
still enclosed therein.

We have now found that when the addition of the drug retaining
substance (= in solution (1)) and the step of increasing the
viscosity of the inner phase is avoided, and in the excess of
water of the ternary %/o/.~emulsion, the measure of adding an
emulsifying substance or a protective colloid, like gelatine is
maintained, satisfactory microparticles can still be obtained.
additionally, the microparticles do not contain any drug
retaining substance, and only a very small quantity of methylene
chloride.
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.line 56), choosen ' fromthe group of e.g. an anionic or nonionic surfactant
or e.g. polyvinyl pyrrolidone, polyvinyl alcohol or gelatine. In a fourth
step the w o/wenulsion is subjected to "in-water drying", (line 52). This
nmeans that the organic solvent in the oil layer is desorbed to generate
m croparticles. The desorption is accorpli8skhed in a manred0-Ktkdmn per se
(Colum 8, lines 3-5), e.g. by pressure decrease while stirring (Colum 8,
| i ne®*5-7) or e.g. by blowi ng nitrogen gas through the oil |ayer (e.g.
met hyl ene chloride) (line 19). The formed mcroparticles are recovered by
centrifugation or filtration (lines 26-27) and the conponents which are not
i ncorporated in the-polynmer are renoved by washing with water (line 29). If
desired, the ni Thenefiexe thesinyestinn prevideder Rrogesedopridespreducsionr Wifeve)

better renoval gfc yghficaed do% &f&d/syti:(tangivagtmiaa@-chl oride fromthe
m croparticle malf%?lines 3 -35). Whi | st the above process is satisfactory
for the production of mcroparticles, however, the so-called drug-retaining

substance mentignedsehfven 6f @ dR),apréfarablpWnsomatpetatin, osspegdally s still
encl osed t herein. V€ h%¥ﬁ.npm1found t hat .when thgl%%EIII%n(% the drug
retai ni ng subst an@StFeotifecth apj aePYs yIedilty PEEEFRARLE VA RE  ¥adi ng t he
viscosity of the ibnfiter,pbasterably\ini dewtighnfivalume hatesces$.dftondt &rg df t he
ternary W o/ w enul S Qnyqat f [ | &4 484k bgi@ance or a
protective coll oi c} E?in]kzeo glg‘l [ﬁ?ﬁ%ﬁaﬁﬁn@{%ﬁ?aﬁgﬁa %g]téi E#%%Fo%% 3

m croparticl es camespe¢idllpeampretatedbubfaritarthal |y, the mcroparticles do

not contain any drug retaining substance, and only.a very small quantity of

net hyl ene chl ori de. .
: y b) a solution of a polymer, preferably a polylactide-

co-glycolide, such as mentioned above, in an organic solvent,

i .
s

not miscible with the aqueous medium, e.g. methylene
chloride, preferably in a weight/volume ratio of 40g/90 to
400ml, especially 40/100, preferably in such a manner that
the weight/weight ratio of the drug to the polymer is from
1/10 to 50, especially 1/16 and the volume/volume ratio of
the aquéous medium/organic solvent is 1/1.5 to 30, especially
1/10, intensively mixing the W/o-emulsion of a) in b)
together with

c) an excess of an aqueous medium, preferably water or a buffer,

e.g. an acetate or phosphate buffer, preferably of a pH 3-8,

L containing an emulsifying substance or a protective colloid,
preferably in a concentration of 0.01 to 15.0%, particularly
gelatine, especially in & concentration of 0.1 to 3 %,
particularly 0.5% of weight, preferably at a volume/volume
mixing speed ratio of ab) / ¢) of from 1/10 to 100,
especially 1/40,

without adding any drug retaining substance to the water-in-oil
emulsion or applying any intermediate viscosity increasing step,
haidening the embryonic microparticles'in the formed
W/o/w-emulsion by desorption, preferably by evaporation, of the
organic solvent, preferably methylene chloride, and
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- 18 - 600 7110 Therefore the |nvent|on prow des a process for .
the production of mcroparticles prepared by intensively mxing:- a) a
solution of a drug, preferably a somatostatin, especially octreotide in an
aqueous nedium preferably water or a buffer, preferably in a weight/vol unme
ratio of 0.8 to 4.0g/ 1to 120 m, e_s&?c;_ally 2.5/ 1&)0a flldn a buffer of
pH 3-8, especially an acetate buffer, b) a solution of a polyner, 'y
preferably a polylactide- co-glycolide, such as nentioned above, in an *=
organi c solvent, not mscible with the agueous nedium e.g. nethylene

chl ori de, preferably in a weight/volune ratio of. 40%/90 to 400mM ,

especi al |y 40/ Pyoisqiabingr apRhiopaliy vAshingaaRd Arying thacsneratrd wei ght ratio
of the drug tonfibforaetidme.is from1/10 to 50, especially 1/16 and the

vol une/vol ume ratio of the aqueous mediunforganic solvent is 1/1.5 to 30,
especially 1/10, intensively mxing the w 0-enmul sion of a) in b) together
Wi th c) an exc&hs iifveainioagalksnuproeidics nthep pedeasablrariaat erinowhichbthéer, e.g.

o oetate of RERSNICbRdLLee EAVCAN BlyvheP otuiofOlh At Rg: o

enul si fyi ng substance o era

concentration @heorasmltmglslwsm tiB cuixed| ‘ylf@etb& méatae@pe@maunynq n a
concentration Qb lahéée 3 % -particularly 0 5% of wei ght, preferably at a
vol une/ vol une n1X|ng speed ratio of ab) /.c) of from 1/10 to_100,

especi al | y 1/ 4Ghe\dRvRBtACN#HTN GraFiAedr tP@t%’Fl‘iPﬂ@‘%%%ﬁ'aRE%d‘%CGdthﬁé
water-in-oil emtésd @lﬁoé&ssé@p|Mkégnmwpimelé§¢r§ﬁ&édl seadliyg itactig@si ng

st ep, hardenin the enbryoni.c m crQpa r med m@o/m#enulsion
by desorption, F%* Sfﬁﬂ}%gﬁi}‘“é%%'or g‘? §€ c‘t‘)ﬁtég Séﬁ’r"@ s8tvent , :
preferably met WMMdCWﬁtdlr nikxoparkicles prep_ared according to the known - o
triple emulsion process type, they do not contain any amount of
a protective colloid.

Conveniently the formulations according to the invention are
produced under aseptic conditions.

" The processes according to the invention may be used for the
preparation of depot forms, e.g. injectable microspheres.

They may be administered in conventional manner, e.q.
subcutaneous or 1ntramuscular injection, e. g for indications
known for the drug contained therein.

The sustained release formulations prepared and containing
octreotide may be administered for all the known indications of
the octreotide or derivatives thereof, e.g. those disclosed in
GB 2,199,829 A pages 89-96, as well as forﬂacromegaly and for
breast cancer.

The microparticles of this invention-may have a size range from
about 1 to 250 microns diameter, preferably 10 to 200, -
especially 10 to 130, e.g. 10 to 90 microns. The amount of drug
i.e. peptide present in the formulation depends on the desired
daily release dosage and thus on the biodegradation rate of the
encapsulating polymer. The exact amount of peptide may be



-~ 19 - . ) 600 7110 by |solat|ng, optionally washi ng and drying
the generated mcroparticles. The invention also provides the process
variant, in which the drug is dispersed directly in the polymer solution,
whereafter the resulting dispersion is mxed with the gel atine containing
wat er phase. The invention also providesgapo-the mni croparggochesy produced by
t hese processes. Like nicroparticles prepared according to the spray drying
t echitque, they do not contain silicon oil. Conpared with nicroparticles
prepared according to the known triple enul sion process type, they do not

contain any anou a protective coll)oid., Conveni ent | he formul ations
oCording To-t HEbleTeeHacRY deaps DabtLu, iatsa. Bin Eomikatiicro ey The
processes accorebntgih ephdde riveat iamoumn\froe atsadadtol.2herefersvlgt 0 51 of

depot foro. e & 2hErahL GyTkeIARPDELEvo VIEYI B ALTRAL e o0 110

conventi onal nmahner ous of Tntranusc |nJec “6n, e.g.

i ndi cati ons kncwweffembhha drheg 18 orespedicad 1y hbilekn . 6%TOE wrighbi ned rel ease
formul ati ons prepared and containing octreotide may be adm nistered for al
the known indications of the octreotide or derivatives thereof, e.g. those

di scl osed in GEI® 18leageotjme,qfchegperfsdefrapefhe &&CF@Par&éﬁ%ﬁrﬂ&XI Beand for

breast cancer. fifom Bh& AP ewd iwekrs tof abdutS2imva@REl on nay have a si ze range
fromabout 1 to 250 microns dianmeter, preferably 10 to 200, especially 10

to 130, e.g. 10 to 90 microns. The anobunt of drug i.e. peptide present in
t he formul at i onCatwprieit lgntich susiesined dredaasey fiozineketdono cagprisedat hus on t he

giegf'fgreaﬁg;i bo {aCoHNatil® £ AL 1R HIBhegrhlSo X 3be AL M1 '

U polymeric carrier which, when administered to a rat
subcutaneously at a dosage of 10 mg somatostatin per kg of
animal body weight, exhibits a concentration of a somatostatin
in the blood plasma of at least 0.3 ng/ml and preferably less
than 20 ng/ml during a 30 day term, or conveniently a 60 day’s
term.

Alternatively convenienfly the sustained release formulations
comprise a somatostatin, e.g. octreotide in a biodegradable
biocompatible polymeric carrier, which, when administered to a
rabbit intramuscularly at a dosage of 5 mg per kg of body
weight, exhibits a concentration of a somatostatin of at least
0.3 ng/ml during a 50 day’s term and conveniently a

o concentration of at most 20 ng/ml.

Further preferred properties of the obtained somatostatin, e.q.
octreotide containing depot formulations are, depending on the

used production processes:-

Phase separation technique

Rabbit 5 mg of somatostatin/kg, intramuscularly

retardation . (0-42 days) 76%
average plasma level (cp, ideal) (0-42 days) 4 ng/ml
AUC _ (0-42 days) 170 ng/ml x days
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- 20 - 600- 7110 ascertai ned by bioavailability trials. The =
formul ati ons may contain peptide in an anount fromat |east 0.2, preferably
0.5 to 20 per cent by weight relative to the polyneric matrix, preferably
2.0 to 10, especially 3.0 to 6% of weight. The release tinme of the peptide
fromthe mcroparticle may be fromone_oj two weeks to é%gyg (fmrmnths.'
Conveniently the sustained release fornmulati ons conpri se "a % tostating-
e.g. octreotide in a biodegradabl e bi oconpati bl e polymneric carrier whichf
when adm nistered to a rat subcutaneously at a dosage of 10 ng somatostatin

per kg of animal body weight, exhibits a concentration of a somatostatin in
t he bl ood pIasﬁﬂﬂﬂtﬂﬁ!&ﬁhgﬂﬂﬂﬂﬂgihg/n1 and preferably |l ess than 20 ng/
during a 30 day term or conveniently a 60 day's term Alternatively
conveniently the stained rel ease fornul ati ons. conpri se a somatostatin,
e.g. octreoti dgés-ﬁ' am%i%Sé%ﬁg?@nb?{b%oﬁ@é‘ﬂt@@‘ﬁggyneri c carrier, which,
when adm ni sterethrdatbomr abbit i ntranuscul #0442 daysd dosagasog . 5 ng per kg of
body wei ght, exhihits n ration of S tatin of at .least 0.3

ng/ M during aég%gggypgas@gr rﬁ%ag%d?é@oﬁm)emlé;ng;gsﬁncen{hr gtf’?fﬁ"lof at nost 20
ng/m . Further®B®eferred properties of thédcidt daysdd sortdleditingrinl & g.

octreotide cong@gﬂ ng depot fornulations are, depending on the used
production processes.- Phase separatigon techni que Rabbit 5 ng of

somat ost at i n/ k§2RRi%s P A OF LFWREStAE LBl Kfat iRfFamuscularly (0-42
days) retardaff8m aver age -pl asma | ey@43( 8fys)i dealy) G6-¢2 days)
4 ng/m AUC average plasma level _(cp,ideal)' (6-04-34§a193§ys) ]zF.Q rrfgg/mT x days
- AUIC (0-43 days) - 200-240 ng/ml x )
days : '

Triple emulsion technique:

Rat 10 mg of somatostatin/kg, subcutaneously

retardation (0-42 days) >175 %

average plasma level (Cp,14ea1) (0-42 days) 4-6.5 ng/ml
AUC : (0-42 days) ~ 170-230 ng/ml x
days ’

Rabbit 5 mg of somatostatin/kg, intramuscularly

retardation (0-42/43 days) > 74 %

average plasma level (Cp,igea1) (0-42/43 days) 3.5-6.5 ng/ml

AUC | (0-42/43 days) 160-270 ng/ml x o
days

The invention thus also admits the preparation of somatostatin,
preferably octreotide and octreotide analog compositions, having
the following properties:-

1. a retardation of at least 70%, preferably at least 74%, e.q.
at least 75%, 80%, 88% or at least 89% over a period of from
0 to 42 or 43 days and/or o

2. an average plasma level (C, igea1) of 2,5-6,5, preferably
4-6,5 ng/ml over a period of from 0 to 42 days, in the rat,



. 21 - , - 600-7110 Spray drying techni que: Rat 10 ng of

somatostatin /kg, subcutaneously retardation. (0-42
days) > 75 % average plasma | evel (cp,ideal) (0-42 days) 4-6
ng/ m AUC (0-42 days) 170- 210 ng/m X
days Rabbit 5 ng of somatostatin/kg, intrQ?ugcul arly retgﬁaﬂ

(0-43 days) > 75 % average plasma | evel (Cp,ideal) ( ys)

4- 6 r‘l'g’ffm AUC (0-43 days) 200- 240 ng/ m

x days Triple emul sion techni gue: Rat 10 ngy of somat ostati n/ kg,

subcut aneously retardatio g days > 75 %
average plasma | evd e’féﬂ Mé%fl gomarogbatin &5 subcutaneoysky isfered
(0-42 days) 17@ndAdt af/ddersgé plasmalleivel 518, $46.59 NdllgQSE-<6, I5Mhd(n

i ntramuscul arly retardatlon 2/.43 .d > 7

average pl asma | ev@F® BERRY) of Frasy G $0y499F 43 déysSl €5t /l%H %DCA"I

(0-42/ 43 days) 16@@261!) sngdtrdstxtﬂayls Idtramuseuiarbyn adminsistesed atddyés t he

preparation of somatostatin, preferably octreotide and octreoti de anal og

conposi tions, having the follow ng properties:- 1. a retardation of at

| east 70% pref e¥albhyAlft ovem @t peurind ef (fromt 0 Itond? day%, oY 188% b§0.at | east

89% over a period gtefdARP dOsn anodzbolAY AR RIGRYs, 2c0 R RnB B

level (Cp.ideal) o? g é%nrag g ?ﬁg'ov%r er|g§P

to 42 days, in the“@aﬁf somatostatln is subcutaneous y admlnlstered and/or an
AUC over a period of from 0 to 42 or 43 days of at least 160,
preferably of from 180 to 275, e.g. from 200 to 275 ng/ml x

days for the rabbit, when 5 mg of somatostatin is

?romo

intramuscularly administered.

For the quantitative characterization of the sustained release
formulations described above we use the method of area deviation
(AD) published by F.Nimmerfall and J.Rosenthaler;
Intern.J.Pharmaceut. 32, 1-6 (1986).
In brief, the AD method calculates the area deviations of the
experimental plasma profile from an ideal profile which is a
constant average plasma level (= Cp_ igdea1) Produced by
conversion of the experimental area under the plasma level-time
curve {AUC) to a rectangle of equal area. From the percental
‘area deviation (referred to AUC) the % retardation is calculated
5_,1 as follows:- . -

% retardation = 100 x (1 - AD/AUC)

By this method the whole plasma profile measured over a
preselected time period is characterized by means of a single
numerical index.

In Proc. natl. Acad.Sci.USA 85 (1988) 5688-5692 has been
described in Figure 4 a plasma level profile of the octapeptide
analog of somatostatin of the formula

* *

D-Phe~Cys~Tyr-D-Trp-Lys-Val-Cys-Txrp-NH,
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- 22 - 600- 7110 mhen 10 ng of sonatostatln is subcutaneously .
adm ni stered and/ or an average plasnma |evel of 3,5-6.5, e.g. 4-6,5 ng/n
over a period of fromO to 42 or 43 days in the rabbit when 5 ng of
somatostatin is intranuscularly adm nistered and/or 3. an AUC over a period
of fromO to 42 days of at [east 160, _pj ?ferably of frgablﬁa 230 ng/m x
days, for the rat, when 10 ng of somatostatin is subcutianeo 8

adm ni stered and/ or an AUC over a period of fromO to 42 or 43 days of iﬁ

| east 160, preferably of from 180 to 275, e.g. from 200 to 275 ng/m x days
for the rabbit, when 5 ng of somatostatin is intranuscul arly adm ni stered.
For the quantitative characterization of the sustained rel ease fornul ations
descri bed abovg ¥ke 4ae.the nmethod of area deviation (AD) published by
F.Nimrerfall and J. Rosenthal er; Intern.J.Pharnaceut. 32, 1-6 (1986). In
brief, the AD nethod" calculates ‘the area devi ations of the experi nment al

pl asma profil- Qiofdéﬁé’ﬂ,aa ¢ltasl compakison vhn aivti Be anadengitantheydasme pl asna

I I d I der th
ol asma. | bvel - AL BES oo ABE, PBUELCHoB ok e ERE e S e G thee
percental ar eanedewm tust( befaney eslince. tid)Descridbet; plasnediavednpiafidal cul at ed
as fol | ous. - Haschaisdabd om0t iheratiDnWlohoB) (iitrsmihiaed he whol e

plasma profile measured over presel ecte erlo I's characterized by
means of a si AgPECHeRerandr ‘I"H’c}eks Hofe pREROIt 3Rt thﬁ\cﬂ&&rs%qpseé% 85 (1988)
5688- 5692 has Jbeemgdeseél bt weRnF2 Gihide 6%) anfl dssage | @nvtht pfcaf il e of the

oct apept i de an%nurgls% at?:‘.)onﬁat(9§ tt%t ‘58 n?g}c pgr elJngrg%J Iit&cx:ocapsules for 30
days, although for at least during 45 days determinations were W,
made) were not exactly indicated. Additionally the type of used -
poly(Dl-lactide~co~glycolide) was not exactly described.

The disclosure value of the publication is thus too low to admit
it to be a prepublication, interfering with the invention.

The following examples illustrate the invention.

M,, of polymers is the mean molecular weight as determined by
GLPC using polystyrene as standard.
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* , : * D-Phe- Cys- Tyr-D-Trp-Lys -Val - Cys- Tr p- NH2 - 23 -
600- 7110 in the rat. However, a clear conparison can not be nmade with the
pl asma | evel data of the conpositions of the invention in the rat,

menti oned just before, since the described plasma | evel profile has based
on anot her adm nistration nethod (intrama4cual ar injecti c&00-ahD - what is
nore inportant- the mcrocapsul es' |oading |evel (between 2 and 6% and
dosatye¢ anopunt for administration (25 to 50 ng portions of microcapsul es for
30 days, although for at |east during 45 days determ nations were nade)
were not exact |pxampflt cat ed. Additionally the type of used

poly(Dl -1 acti de-co-grycolide) was not exactly described. The disclosure

val ue of the publication is thus too lowto admt it to be a

plr Ielou?I i tcat It (r)]n}.C_)rienge{éfﬁpbnﬂ(mvi[.t-Ihdthﬁei-ﬁl-@myé:MdeﬂBﬂ/BO|rhdl\a[h:ﬂgdwe*a”thes
| ustrate e 1.0 np ul ar wel as
det er m ned by &%éﬁ@slpﬁgy%%%?#yeﬁé”i%gtgm%ﬁagﬁa ed ”23'% mf °

600- 7110 EXAVPLethyléee chlomitie pwith( Mgretdti skeirrdng|fpd bdwedepy Hhe50 nol ar,

(o1 = 45, 000;a 0l yoh 99548 o hccdedieciose s sobiSgidh 15 615 gL gt i ene

chlorlde w th magnetic Stirri on O
Cctreotide acet%ﬁt@am%s&ﬁéﬁnl ﬁl CPfSShllQQP ﬁ@é H&uend Dpy f-’(@eﬂedﬂcaéf F44idi con

oi | (brand Dow {3R@ &digalidonli £1ukQPOudxs habéd toCOme pblptich-p¥siqadded to the
pol yner - pepti de mlxture The resulting mixture was added to a stirred emulsion
containing 400 ml n-heptane, 100 ml pH 4 phosphate buffer, 40 ml

Dow 360 Medical Fluid, 350 cs and 2 ml Span 80 (emulsifier).

Stirring was continued for a minimum of 10 minutes. The

resulting microparticles were recovered by vacuum filtration and

dried overnight in a vacuum oven. The yield was approximately

90% of microparticles in the 10 to 40 micron size range.

The microparticles were suspended in a vehicle and administered
IM in. a 4 mg dose of Octreotide to white New Zealand rabbits.
Blood éémples we#e taken periodically, indicating plasma levels
of 0.5 to 1.0 ng/ml for 30 days as measured by Radioimmunoassay
(RIA) analysis.

EXAMPLE 2:

One g of poly(D,L-lactide~co-glycolide) glucose (M, = 45,000
(55/45 molar produced according to the process of GB 2,145,422
B; polydispersity ca. 1.7; produced from 0.2% glucose) was
dissolved in 25 ml of ethyl acetate with magnetic stirring
followed by the addition of 75 mg of Octreotide dissolved in 3
ml of methanol. Twentyfive ml of silicon o0il (brand Dow 360
Medical Fluid, 1000 cs) was added to the pélymer-peptide
mixture. The resulting mixture was added to the emulsion
described in Example 1. Stiiring was continued for a minimum of
10 minutes. The resulting microparticles were recovered by
vacuum filtration and dried overnight in a vacuum oven. The
yield was greater than 80%:of microparticles in the 10 to 40

i % o v B S
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m xture. The resulting m xture was added to a stirred enul sion containing
400 m n-heptane, 100 m pH 4 phosphate buffer, 40 mM Dow 360 Medi cal

Fluid, 350 cs and 2 ml Span 80 (enulsifier). Stirring was continued for a
m ni nrum of 10 mi nutes. The resulting mcroparticles were recovered by .
vacuum filtration and dried overnight Jj ) a_vacuun1oven.03; M el d was
approxi mately 90% of m croparticles in tﬂe 10 to 40 mcron Size range. The -
m croparticles were suspended in a vehicle and adm nistered IMin a 4 g
dose of Cctreotide to white New Zeal and rabbits. Bl ood sanpl es were taken
periodically, indicating plasma levels of 0.5 to 1.0 ng/m for 30 days as
measur ed by RBECEPAMEHFEaSAWP-(RI A) anal ysis. EXAMPLE 2: One g of

pol y(D, L-l acti de-co-gl ycolide) glucose [err] = 45,000 (55/45 nol ar produced
according to the process, pf. GB 2145 42 ;. _pol ydi,spersity.ca., 1.7;
produced from .ezg%%ﬁqyéﬁg’eﬁle\ﬁ/agef& §'§%ﬁex'/‘§ﬁ§i’ﬁ ?5‘),32’1“’ § andy gtemed wi t h
magneti ¢ stirrimdnfald ogedbseyof hetaestiideoto whitid New Z¥alénd rmabbitie. di ssol ved
in 3 mM of net I tyfiv {. Sk |4 di cal
Fluid, 1000 o5 oaac kg Here; Ful foribiodiy, HidichOl il Fovedi’ 10

m xture was added-dda Benedimdl §0021ddaxsr pdepasprad A RIB-1. Stirring was
continued for a mninumof 10 mnutes. The resulting mcroparticles were
recovered by vacuum filtration and dried overnight in a vacuum oven. The

yield was gr et 8B 33 800 of nicroparticles in the 10 to 40 - 25 -
600- 7110 mcron size range. The mcroparticles were suspended in a vehicle

Do e e B0, e Btlec AL SRHLA 8 A RSP RLRERET
was added with stirring to a solution of ;8.5 g )
of poly(D,L-lactide-co~glycolide)glucose (50:50 molar, Mw
45,000) in 500 ml of methylene chloride. Phase separation was
effected by adding 500 ml of Dow 360 Medical Fluid (1000 cs) and
800 ml of Dow 360 Medical :

Fluid (350 cs) to the peptide-polymer suspension. The resultant
mixture was added to a stirred emulsion consisting

of 1800 ml of n-heptane, 2000 ml of sterile water and 40 ml

of Span 80. After stirring for 10 minutes, the micrbspheres
were collected by vacuum filtration.

Half of the product was dried overnight in a vacuum oven at
37 C. The residual methylene chloride level was 1.2%.

The other half of the product was washed by stirring with
1000 ml of ethanol containing 1 ml of Span 80. After stirring
for one hour, the ethanol was decanted and the '
microparticles were stirred with 1000 ml of n-heptane
containing 1 ml of Span 80. After stirring for one hour, the
microparticles were collected by vacuum filtration and

dried overnight in a vacuum oven at 37 C. The residual
methylene chloride level of the micropérticles washed in this
manner was reduced from 1.2% to 0.12%. o

The combined yield of the product was 18.2 g (91%) of
microparticles containing 5.6% Octreotide, mean diameter
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of 0t5 to 2 ng/m for 21 days as neasured by RIA. EXAMPLE 3: A solution of o

1.5 g of Cctreotidé acetate in 20 m of nethanol was added with stirring to
a solution of 18.5 g of poly(D, L-1actide-co-glycolide)glucose (50:50 nol ar,
Mv 45,000) in 500 mM of nethylene chloride. Phase separation was effected
by addi ng 500 ml of Dow 360 Medical Fl ut@6(2000 cs) and &m3-7a10 of Dow 360
Medi cal Fluid (350 cs) to the peptide-pol yner suspension. The resultant

m xt ove was added to a stirred enul sion consisting of 1800 ml of n-heptane,
2000 M of sterile water and 40 ml of Span 80. After stirring for 10

m nutes, the m Gf%pﬂféx.%iﬁ%"’ef.%%C%éiﬁﬁ&f%e%ai{é‘.cUum filtration. Half of the

product was dried overnig I n a vacuum oven at 37 C. The residual
nmet hyl ene chloride | evel was 1.2% The other half of the product was washed

b%/_ stirri ]pg Wi tTheﬁQ@@rdﬁaﬁeicl?tﬁhﬁétfé sﬁgﬁ%ﬂeai ;tug glvéltxjicﬂﬁ ﬁ&ﬁﬁn?&tetﬁf t Ier
stirrirng ror ong nour e_et.napo S ecant ed and, e mcGroparticles were
stirred with 105&%?‘“%9“514;%&% é“ﬂggt%‘?sfﬁ R thrﬁ?t’d*e B HNIE  After

stirring for oneadbdts, Blood samplesivere | tekeneperiodi¢£1dlye dida caipingum
filtration and i ed overni Ln a,vacu oven ,at .37 C The residual

met hyl ene chl or%ﬁ?e@%‘ﬁelﬁf‘g{]héb %"c?b_@aﬂ#ﬁl %%r B3 % r[leliilfgr"‘rinner was
reduced from 1.096RI8.0. 12% The conbined yield of the product was 18.2 g
(91% of mcroparticles containing 5.6% Cctreotide, nmean di aneter - 26 -
600- 7110 of 24 microns, 1.5%residual heptane. The microparticles were

suspended in a BEMPLEA:nd injected intranuscularly in 5 ng/kg dose of
Cctreotide to white ' _

One g of poly(D,L,~lactide~-co-glycolide)glucose, M, 46,000
(50:50 molar produced according to the process of GB 2,145,422
B, Polydispersity ca. 1.7, produced from 0.2% glucose) was
dissolved in 2.5 ml of methylene chloride followed by the
addition of 75 mg of Octreotide dissolved in 0.125 ml of
deionized water. The mixture was intensively mixed e.g. by means
of an Ultra-Turax for one minute at 20,000 rpm (inner
W/O-phase) . _
One g of Gelatine A was diséolved.in 200. m1 of deionized water
at 50 oC and the solution cooled down to 20°C (outer W-phase).
The W/0~ and the W-phases were intensively mixed. Thereby the
inner W/O-phase was separated into small droplets which were
dispersed homogenously in tlhe outer W-phase. The resulting
{ ; triple emulsion was slowly stirred for one hour. Hereby the
methylene chloride was evaporated and the microcapsules were -
hardened from the droplets of the inner phase. After
sedimentation of the microparticles the supernatant was sucked
off and the microparticles were recovered by vacuum filtration
and rinsed with water to eliminate gelatine.

The microparticles were dryed overnight at room temperature in a
vaccum oven, washed with 1/15 molar acetate buffer pH 4.0 during
5 minutes and dried again at room temperature in a vacuum oven.
After 72 hours the microparticles were sieved (0.125 mm mesh
size) to obtain the final product.



PR NP PO PP AP RPN VONEY s,

r abbi ts BI ood sarrpl es were taken per| odi cal I y, i nd| catl ng pl asma I eveI s of
0.3to 7.7 ng/m for 49 days as neasured by RIA EXAMPLE 4F One g of
poly(D, L, -1actide-co-glycolide)glucose, [err] 46,000 (50:50 nolar produced
according to the process of GB 2,145,422 B, Pol ydi spersity ca. 1.7, .
produced from 0. 2% gl ucose) was dissolved _in 2.5 m of gﬂetﬁﬁbene chI ori de
foll owed by the addition of 75 ng of oc eotlde di ssol v 0.125 m of
dei oni zed water. The m xture was intensively m xed e.g. by nmeans of an ~rt
U tra-Turax for one minute at 20,000 rpm (inner WO phase). One g of
CGel atine A was dissolved in 200 mM of deionized water at 50 oC and the

sol ution cool &8e JEAGFOPIFtighes Weke cFuspepdndsdn a vrbicieoand Agmintstarpdases
were intensivealM, MinXegg/xEhasedyft @&ﬂeaﬂf&e %Qrﬁhesmw@s sehdraiiadalnt o

smal | dropl et mhlch wer e di spers enousl n outer Wphase. The
Cooul ting t 11 BREA) S -Gacieotd KT P8R RobelhaehSur Biped eby the
met hyl ene chl camgleswasre takpen geetiodindllye imimamctnmsplhema \ilewels ofhar3lened

fromthe droplet i t

m croparticl elg'gt e su%)}ehrﬁné?g% d&%?’sg&cg ?a%gnﬁtﬁg %ﬁgrng ar plscl es were
recovered by vatsifierf £2 tdaxs|¢mmaﬁa1nednhsedtadmmmaasayo(m nanedyeigel ati ne.
The mcroparticles were dryed overnight at roomtenperature in a vaccum’

oven, washed with 1/15 nolar acetate buffer pH 4.0 during. 5 mnutes and

dried again a enperature in a vacuum oven. After 72 hours the
mcroparticles were sieved (0.125 nm nesh size) to obtain the final
product. - % e . mcro ticl wer e suspended
in a vehicle an ro(,;&rtlcf es ve (f prggareélﬂ‘gp tyé tnpie e[r)nu&smn %echnlque in

the same way as desribed for Example 4 with three changes:- ¢

1. 0.25 ml of acetate buffer pH 4.0 were used instead of 0.125
ml of water to prepare the inner W/O-phase.

2. rinsing after collection of the microparticles was carried
out with 1/45 molar acetate buffer pH 4.0 instead of water.

3. further washing of microparticles was omitted.
EXAMPLE 6:

Microparticles were prepared by the triple-emulsion technique in

the same way as described for Example 5 with the only change o
that the inner W/O-phase was prepared by using water containing

0.7%(w/v) sodium chloride instead of acetate buffer.

EXAMPLE 7:

Microparticles were prepared in the same manner as described in
Example 4, with the only difference, that the drug compound is
dispersed directly in the polymer solution, whereafter the
resulting dispersion is mixed with the gelatine containing water
phase. '
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i.m in 5ng/kg dose of Cctreotide to white rabbits (chr nchil | a- bastard)
and s.c. in a-10 ng/kg dose to nale rats. Blood sanples were taken
periodically, indicating plasnma levels of 0.3 to 15.0 ng/m (5 ng dose) in
rabbits and 0.5 to 8.0 ng/m in rats for 42 days as neasured by -

Radi oi munoassay (RIA) analysis. EXAMPL-E28:-M croparti cleag-nexe prepared by
the triple-emulsion technique in the sane way as desribed for Exanple 4
wit hwthree changes:- 1. 0.25 m of acetate buffer pH 4.0 were used instead
of 0.125 m of water to prepare the inner WO phase. 2. rinsing after
col l ection of t freqpartrcles was carried out with 1/45 nol ar acetate
buffer pH 4.0 i water. 3. further washing of mcroparticles was
omtted. EXAVPLE 6: Mcropartrcles were prepared by the triple-emulsion

‘technique in the s%@ﬁ@rdﬁabffals g%f%dl??@,ﬂ-‘iéc@@%-%ﬁ&c&‘lid&)t fs0:80! ¥ Change
that the inner WOp ase_was prepare us@ﬁ r cont ai ni 0. 7%
sodi um chl ori dé"1a%¢ JHEF 36, 1004+ bﬂ*f%r °r:l‘\$’rec?’6§érd%?€|‘é’§
g_rfe]par ed in thesaaﬁmg;r&ansrsoaatﬂﬁsw mdmmgrbiEmgrraubnﬁn i s trﬁﬁ.eoﬁn: y

i fference, e dr is dis S i r egpol ymer
sol ution, V\/neré'é?ftﬁla?dt hgg?%%gg lﬁ?s"f?ér Ef%%%reg%x é‘é”%//% Pﬁ &t gel ati ne
cont ai ni ng wat em.lphm fluid -(D28 360 Medical Fluid, 61;1!11074'&!) EXAMRISEL BantA

sol ution of 1 qugtupolgeOadeCth dPsEoealyealivle) didi B0 PbargMIF o6, 100)

in 20 M of meth enec strrrrngt a solutron of 100

nmg of cal ci tonrHﬁ idnphosphate duffexh406|ml pharhepbangati Bh ofiagPas flctand by
adding 20 m ofgy ml of silicone fluid (Dow 360 Medical Fluid, 1000 cs). After

, stirring for 10 minutes, the microspheres were collected by
~ vacuum filtration and dried overnight in a vacuum oven at 37 C.

The yield was 1.1 g of microspheres containing 5.9 % calcitonin.
EXAMPLE 9:

A solution of 9.9 g of poly(D,L-lactide-co-glycolide) (50/50
molar, Mw #_44,300) in 140 ml of methylene chloride was added to
100 mg of lypressin. The dispersion was magnetically stirred for
one hour before adding 140 ml of silicone fluid (Dow 360 Medical
Fluid, 1000 cs) and 2,5 ml of Span 80. The mixture was added to
2000 ml of heptane and stirred for 10 minutes. The resulting
microcapsules were collected by vacuum filtration, washed three

Q times with heptane, and dried 10 minutes under suction. Half of
the sample was washed by stirring in water for 10 minutes; the
other half was not washed. Both samples were dried overnight in
a vacuum oven at 30 C. The total yield was 10.65 g of
microcapsules. Analysis of the washed sample was 0.5% lypressin
and 0.6% for the sample not washed with water.



S|I|cone f|UId (Dow 360 Nbdlcal F|Uld 1000 cs) Thefr

added to a stirred enul sion consisting of 100 m of pHﬁm“m mw&[‘ml
400 M of n-heptane, 4 m of Span 80, and 40 m of silieone uind

Medi cal Fluid, 1000 cs). After stirring for 10 minutés, the mcrospheres
were collected by vacuumfiltrati on anrd2gried overn|ghmobnrggvacuun1oven at
37 C. The yield was 1.1 g of microspheres containing 5.9 %calcitonin. -=
EXAMPLE 9: A solution of 9.9 g of poly(D, L-lactide-co-glycolide) (50/ 50«
nolar, Mwv = 44,300) in 140 m of nethylene chloride was added to 100 ng of
Iypressin s magnetically stirred for one hour before
addi ng 140 n1qgﬂ&%ﬂ?c@§ﬁ£]$?U|d (Dow 360 Medical Fluid, 1000 cs) and 2,5 ml
of Span 80. The m xture was added to 2000 m of heptane and stirred for 10
m nutes. The resulting mcrocapsul es were collected by vacuumfiltration,
washed three tines with heptane, and dried 10 m nutes under suction. Half
of the sdnpl emgomghw tbhe sproduckipn of vaimicreparticlericouprising e ot her
hal f was not ! Y thg a oven at
30 C. The tota epq e?i‘%b@.% V?i%o@é%t?%%guzf‘dels Atﬁabggﬁg\foﬁitiﬁg washed
sanpl e was O. WP’;’/’;ﬁeésElF% skfes G’fG%for t he  sanpl e not washed with water.

- 29 - 600- 7110 WHAT W CLAIM I S: -. A process for the

producti on of lcroparticle co 13|n a dru a, bi odeqgr adabl. e
bi oconpat i bl e HoPYTREAVEE 1PP RYVRRIS R s s P@ﬁ%ﬁ?ﬁel%tagpz&mna&f
di ssol ving t he psblmenti d-malhi¢ferthﬁedmg1 avmpoundnisappt gelidbies sol vent, in

whi ch the drug conmpound is not soluble, b) adding and dispersing a solution

of the drug compound in an appraopriate_solvent, which is a non-solvent for
the pol yner b) adding and dispersing a solution of the drug compound in an W

appropriate solvent, which is a non-solvent for the polymer
in the solution of step a),

c) adding a phase inducing agent to the dispersion of step b),
to induce microparticle formation,

d) adding an oil-in-water emulsion to the mixture of step ¢) to
harden the microparticle, and

e) recovering the microparticle.
2. Microparticles obtained by the process according to claim 1.

3. A process for producing microparticles comprising a drug in a
biodegradable, biocompatible carrier, which comprises

(i) intensively mixing a water-in-oil emulsion formed from an
aqueous medium and a waterfimmiscible organic solvent
containing in one phase the drug and in the other a
biodegradable, biocompatible polymer with an excess of
aqueous medium, containing an emulsifying substance or a
protective colloid, to form a water-in-oil-in-water
emulsion without adding any drug retaining substance to the
water-in-oil emulsion or applying any intermediate
viscosity increasing step, -
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in {he sol utiqn of‘steﬁ a), c) adding a phase inducing agenﬁ jﬂjﬂ“ilﬂ '
| o | ' nduc) SRR ANT VN A

di spersion of step*b),

and e) recovering the mcr

obt ai ned by the process according to clai
m crqparticles conprising a. drug in a biodegradabl e,

carr ivef

whi ch conprises (i)

to induce mcroparticle formation
oil-in-water enulsion to the m xture of step c¢c) to harden the .
m croparticle,

article. 2. roparticles
3. A pré@gbglﬁor produci ng
bi oconpati bl e

I

d)

L M S *

intensively mxing a water-in-oil emulsion

formed froman aqueous nedi um and a water-i nm sci bl e organi ¢ sol vent
containing in one phase the drug and in the other a biodegradabl.e,

bi ocompatibl e DahyTeieshlidhdne ¥e68%050

enul si fyi ng substance or prot ec

Ive CO

EOthSe 47 5ﬁgn cont ai ni ng an

old, to

orm a

wat er-in-oil-in-water emulsion wthout adding any drug retaining substance
to the water-inigi) i%%%@ﬂn@”aﬁ d2PRly thE @3Y1t4Hte MIBEHpALEi Mie8COSI Ty

i ncreasi ng step,

i ntensively m xi,
a solution of a
~aqueous medi um

with c)

wi t hout addi ng any

600- 7110 ii) "desorbing the organic
solvent therefrom iii) isolating and drying the resultant mcroparticles.

4. A pracess af pfodels FIr0ERE tprodudtiiofil 6f @lardpait £61e8hvkicic obmyrises

a_solution of a drug in an aqueous nedi um and b)

iirsislyy 8 500Ut o “aqueous
B ?W b ﬁu'ﬁff‘%rganl c solvent, not mscible wwth the

intensively mxing the Wo-emul sion of a) and b) together

an exgpss koAt @AA 4SRN Aghady AdaftmPif eot Ive coll of d,

appl ying-any internedi ate
b) a solution of a polymer in an organic_solvent, not miscible

10.

with the aqueous medium, intensively mixing the

W/o-emulsion of a) and b) together with

rug retaining substance to the water-in-oil emul sion or

c) an excess of an aqueous medium containing a protective

colloid, without adding any drug retaining substance to the

water-in-oil emulsion or applying any intermediate

viscosity increasing step, hardening the embryonic

microparticles in the formed W/o/y-emulsion by desorption,

and isolating the generated microparticles.

A process according to claim 4,
somatostatin

A process according to claim 4,

A process according to claim {4,
pamoate salt

A process according to claim 4,
polylactide - co -glycolide

A process according to claim 4,
water or a buffer.

A process according to clainm 4,

in

in

in

in

in

in

which the

which the

which the

which the

which the

which the

drug is

drug is

drug is

polymer

aqueous

aqueous

octreotide

octreotide

is a

medium is

medium is a
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vi scosity increasing step, hardem ng the enbryonl cm crmmmﬂm‘""m"“ﬁ
formed w o/ wenul sion by desorption, and isolating the

m croparticles. 5. A process according to claim4, iin"whfch*tHe drug is
a somatostatin 6. A process according to claim4, in which the drug is
octreotide 7. A process according t@lckaim4, in wheWh7ibe drug is
octreotide panoate salt 8. . A process accordlng to claim4, in which-<The
polymer is a polylactide - co -glycolide 9. A process according to i m
4, in which the aqueous nediumis water or a buffer. 10. A process

according to gLf¢dp 4f p;p3m4§n ch the aqueous nediumis a - 31 - .
600- 7110 buffer of pH'3-8 11. A process according to claim4, in which
the organic solvent is nethylene chloride 12. A process for the

producti on. of Anpryceparddcokr@ing\bo cdladmngyr iin ewhiicht ehes ovgdnicnbodivegt-isw) a
solution of a t t.0.0, water or a buffer |na\/\/e|ght/volurrerat|o of
0.8to0 4. / m%&?@eﬁ%oﬁ %,é]eg b) a solution of a polylactide-co-glycolide
in an organic solvent, not mscible with the aqueous nedium in a

wei ght/ veh unear f h
weli ght/wg?ght Argftdlc%sgffoz%o%g%Jg&%%q?ﬂ'eﬁpgf?#g?r?%é@rggﬁnhﬁilgﬁ% 50 and the

vol ume/ vol ume ipEgnsdvety ®iEingiseous medi un organi c-solvent is 1/1.5 to 30,
intensively mXxing the Wo-emulsion of a) in b) together with c) an excess

of water or a buffer_.contaipin tective colloid at vol une/ vol ume
m xi ng speed th Iab 8?‘ %ﬁ?)n P % xpat%sgatm in wa%er or-a guff%r in a

weight/volume rat:Lo of 0.8 to 4.0g / 1 to 120 ml and

b) a solution of a polylactide-co-élycolide in an organic
solvent, not miscible with the aqueous medium, in a
weight/volume ratio of 40g/90 to 400ml in such a manner that
the weight/weight ratio of the drug to the polymer is from
1/10 to 50 and the volume/volume ratio of the aqueous
medium/organic‘solvent is 1/1.5 to 30, intensively mixing
the ¥/s-emulsion of é) in b) together with.

c) an excess of water or a buffer containing a protective
colloid at a volume/volume mixing speed ratioc of ab) / ¢) of
from 1/10 to 100,

without adding any drug retaining substance to the \
water-in-oil emulsion or applying any intermediate viscosity
increasing step, hardening the embryonic microparticles in
the formed Wlolw-emﬁlsion by evaporation of the organic

" solvent and isolating the generated microparticles.

13. A process according to claim 12, in which the protective colloid
is gelat:Lne

14. A process for the production of microparticles which comprises
intensively mixing:-

a) a solution of a somatostatin in an aqueous medium in a
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from 1/ 10 to 100 W|thout addi ng any drug retaining substanc

wat er-jn-oil enmul ston or applying any intermedi ate vi scosi ﬁlmwnﬂm_;”"””lll
step, hardening the enbryonic microparticles in the forned W o/ vk |oﬁ ¥
by evaporation of the organic solvent and isolating the generat ed

mcroparticles. 13. A process accordi-ng2te claim12, i600¥%1L10h t he

protective colloid is gelatine 14. A process for the producti on of
m crgparticles which conprises intensively mxing:- a) a solution of a
somatostatin in an aqueous nediumin a - 32 - 600- 7110

uer ght /ol ure rat [ g of, 2. S Ol ande 1) 5y Felinhon of 2

pol yl acti de-co-glycC I'n an organi ¢ soOlvent, not mscible with the
aqueous nediumin a weight/volume ratio of 40g/ 100 mM in such a nanner

that the wei ghtd)""ehgéﬂluﬁﬁd e£0d ﬁ&lg*lﬂfﬂmet@o-tghgcmldyrrﬁf ahSorgahfc and t e
vol une/ vol ume ratio of the aqueoys_med |t§ ani ¢ solyent.,is 1/10,
) #

i ntensi vely mixi ngs?-\‘f@n‘?\l G‘-°§n¥]+5§‘€|]1e dft QW5 B #th c) an excess
of an aqueous nedi y& m&@m@bnﬁhﬁopbﬂt@@vl y@o mlimlsdchra aamnexCc eidtr dheon of

0.01 to 15.0% at a vp eed. raf,j 0 f. 31/ 40,

wi t hout addi ng any ‘Eﬁ‘ﬂ‘g ggfL'nT' tsr}tqlgng %5°a¢1ﬂe 8{‘@@9?# &?%Ggarru sion or
appl yi ng any i nterlmdlvanmnalvetm&e trgltlmmfease raguecusp re¢iunderdgangct he
enbryonic m ropar Lbelp L 106, 'RkERELIA 9/ MHGRY| Sieon/duens YRR f ign of 1 he

organi ¢ solvent and TS0 generated m croparticles process
for the producti onlbfb)rn*-@g@ﬁ&i?t%ﬂhes whi ch conprises intensively nmixing:-

¢) an excess of an aqueous medium containing a protective
- colloid in a concentration of 0.01 to 15.0% at a
volume/volume mixing speed ratio of ab) / ¢) of 1/40,

without adding any drug retaining substance to the
water-in-oil emulsion or applying any intermediate viscosity
increasing step, hardening the embryonic microparticles in
the formed W/o/"-emulsion by evaporation of the organic
solvent and isolating the generated microparticles.

15. A process for the produétion of microparticles which comprises
intensively mixing:-

a) a solution of octreotide in a weight/volume fatio of 2.5g/
10 ml in a buffer of pH 3-8 and

b) a solution of a.bolylactide-co—glycolide in methylene
chloride in a weight/volume ratio of 40g/ 100 ml in such a
manner that the weight/weight ratio of the drug to the
polymer is 1/16 and the volume/volume ratio of the aqueous
medium/organic solvent is 1/10, intensively mixing the
W/o-emulsion of a) in b) together with

¢c) an excess of a buffer of a pH 3-8, containing gelatine in a
concentration of 0.5% of weight at a volume/volume mixing
speed ratio of ab) / c) of 1/40,



a) a sol ution of octreotlde in a wei ght/vol une ratlo

buffer of pH 3-8 and b) a solution of a polyl actl de coﬂ“mﬁm“m"m"ml

nmet hyl ene chloride in a weight/volune ratio of 100 ¢ ntsuth & manner
that the weight/weight ratio of the drug to the polyrrer |s 1/ 16 and the

vol unme/ vol ume ratio of the aqueous medi3gr~organi c sol vegg-7igg 1/ 10, :
intensively mxing the Wo-emulsion of a) in b) together with c) an exeess
of a buffer of a pH 3-8, containing gelatine in a concentration of 0.5%%bf
wei ght at a vol une/vol unme m xing speed ratio of ab) / c¢) of 1/40, - 33 -
600- 7110 wi t hout addi ng any drug retaining substance to the water-in-oil

enul sion or applying any internediate V|sc05|ty i ncreasi ng step, hardening
the enbryoni ¢ nm oricpont iadiing iany tdrugf vetadding shbétancestorthby  evaporati on of

t he met hyl ene chl bgeﬁaegl%“h bk W ﬁﬁq_ ¥ ﬁger at ed
m croparticles. ‘%& ropart|§c es obtal ned agg rﬂ%%icaggs Iag?cg ng to
any one of cl ai nslngreasing. step, hardening the embryonic mcropart:.cles in

the formed w/o/W-erm.lls;v.on by evaporation of the methylene

chloride and

by isolating, washing and drying the generated
microparticles. -

16. Microparticles obtained by the process according to any one of
claims 3 to 15.




