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MEDI CAMVENTS @05208896kp5ken Techni cal. field 10 Th%gbZﬁ%Bbb9901%%ﬁﬁes to a
novel -process for producing sterile suspen5|ons an terile ' I'yophili zates
of slightly soluble basic peptide conplexes. The invention further
relates to sterile suspensions and sterile |yophilizates, and to
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i nvention can- (AL BPRMGLABIENE o r CQNEA IV B mdHE of
beni gn or nmMaSAYHANANROUSEOPHERECE A SemsSESAMENTHOr none therapy, for the
treatnent; of fertility disorders and for contraception, for the treatment
of HV infections and for the treatnment of neurol ogical or

neur odegenerBeEg®ipgigmrders. 25 Prior art Sufficiently high

bi oavailability and, as a consequence, therapeutic efficacy of peptides is

30 frequently ensured only by parenteral adm nistration, because peptides
under go pr ot %¢b? ¢a495£§ﬁ%tion after oral admnistration, only | ow

absorption t akes place nasal |y, and no absorption takes pl ace dermally. 35

Because ,of t@ﬁ low half-life o&_gg tides in the body par ent er al,
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further relates to sterile suspensions and sterile

lyophilizates, and to pharmaceutical formulations which

15 comprise one or more  lyophilizates, produced according

to the invention, of slightly soluble basic peptide
complexes. The suspensions and lyophilizates produced
according to the invention can be used as medicaments
for example for the treatment of benign or malignant

20 neoplastic diseases, 1in hormone therapy, for the.
treatment of fertility disorders and for contraception,
for the treatment of HIV infections and for the
treatment of neurological or neurodegenerative
disorders.

25

Prior art

Sufficiently high bicavailability and, as a
consequence, therapeutic efficacy of peptides 1is
30 frequently ensured only by parenteral administration,
because peptides undergo proteolytic degradation after
oral administration, only low absorption takes place

nasally, and no absorption takes place dermally.

35 Because of the low half-life of peptides in the body,
parenteral administration of peptide medicaments, e.qg.
luteinizing hormone releasing hormone - (LHRH) analogs

such as the . so-called superagonists, for example



(I'NN), and LHRH antagoni sts such as, for exanple, antide (INN), cetrorelix
(INN); degarelix (INN) or ganirelix (INN), nust take place each day within
a 5 therapy period in order to achieve and maintain the desired
suppressant effects on luteinizing hormyne (LH) and follicle-stimulating
hormone (FSH). The result of this suppréssion in nmen is the reduction 10
in the production and rel ease of testosterone and in wormen there is a

reduction in bggrglgﬂuctqg@)and;1é§§fgggiﬁg ﬁ@@logr.ltt%£§ quectIy
possible for _th degn e of reduction required to vary bet t medi cal
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fertility inpalrments contracep arsed
these cases,*R@ebehifi ke oot imel athing jeenens t (REHgy | for intermttent 25
parti al reductlon of the sex hornone levels to be sufficient. The need for

depot fornulf%lons ich_can be admnistered parenterally for | ong-1 asti ng
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DE 38 22 45 es .phar maceu al fornul i ons 5 whi ch conprlse
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gl ycol aci d opokypREs. di LH8uBEPGHC Q5&d, thgrein,
chl ori nat ed dirocarbons suc% a d#c%‘gﬂbne?%ane are enﬁ%o e g Solvents
dical 1nd1catlons Lowering the blood levels of sex

and
15 hormones is a gtandard therapy_ in the palliative
treatment of sex hormone-sensitive tumors, for which a
‘permanent reduction to ‘a low level (castration) is
necessary. It is also standard therapy for ‘the
treatment of Dbenign gynacological or urological

20 disorders, e.qg. endometriosis, uterine leiom?omas,
uterine fibroids and benign prostate hYperplasia (BPH) ,

for the treatment of fertility impairments and for
contraception, it also being possible in these.cases,
depending on the therapeutic strategy, for intermittent

25 partial reduction of the sex hormone levels to be

sufficient.

The need for " depot <formulations which can be
administered parenterally for  long-lasting and

30 controlled release of peptide medicaments, making the
need for daily administrations obsolete, was recognised
a relatively long time ago.

DE 38 22 459 Al discloses pharmaceutical formulations
35 which comprise complexes of water-insoluble peptides,
such as, for example, LHRH analogs, with embonic,
tannic "and stearic acid and biodegradable lactic acid-

glycol acid copolymers,' In the production process




sdbsequently removed for the nost part by rotary evaporation. However, the
use of such potentially 5 carcinogenic solvents is di sadvant ageous because
of the high residual solvent content, e.g. - 4500 ppm dichl oronet hane
(Koushi k K and Konpella UB, Pharnmaceuti,cal Research, 2004, 21: 524-535),
in pharmaceutical fornms produced by solvent evaporation. 10 The | CH
guideline "Inpurities: Quideline for Residual Solvents - @BC' strictly
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envi ronment , PEABRLEEHE cARMRJJd-adEt | 0Bpalso | gads  omavar, begause of
t he hi gher iation dose (25 kGy according to Ph. Eur.), to 'increased

r adi . ed
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which conprise, as pharmaceutiCally active substance,” peptides in the
form of thei?YSEREGEHIDI ubfechhpspaekhane t aphgt e, Shlaralierror pabnitate

salts. Hewevegspdditively 600 ppm and as low as 60 ppm. A further .
' crucial disadvantage is the rotary evaporation of the
volatile toxic solvent because of the risk of
contamination and explosion. Use of chlorinated
hydrocarbons in the production process additionally

20 represents a hazard for employees and the environment.
Sterility of the pharmaceutical formulations is

achieved 'only by a subseguent gamma irradiation.

Besides the aspects of considerable additional costs

and increased potential hazards for employees and the

25 environment, subsequent gamma irradiation also leads
“however, because of the higher radiation dose (25 kGy
according to Ph. Eur.), to increased decomposition and

the}refore has a disadvantageous effect on the stability

~of such formulations. In addition, the use of gamma

30 irradiation represents a particular obstacle to
authorization with elaborate qualification and
validation requirements (see: EC Guide to Good

‘Manufacturing Practice - Annex 12).

35 USs. 5,134,122 describes the production of microparticles
of a lactic acid-glycolic acid copolymer which
comprise, as pharmaceutically active substance,

peptides in the form of their 'water—'insoluble embonate,




rocess described therein requires the di sadvantageous use of speci al
el aborate extrusi on nachines and a thernmal treatnent at up to 100C, which
may | ead to 5 destruction of the peptides and to a greater |evel of

contam nation of the pharmaceutical faqrmhy increased degradation or
condensati on products. A further disadvantage of the process is the need
to sieve the mcroparticles in order to obtain the desired particle 10

size. Such atanhewtsg skepakatecasgel yaDessihl e i@ aRGRIJSE- Pragiction
process in a_clean r§%g1be ause .of the gotential particle contam nation
(see: EC cui H8°F6°%g &%d%@@cﬂﬁ%‘?fgﬁp}f Qr+Ees - thfndd spdvard agsas 23 282
Al and DE 42ug8 288 Abp¢aindl USebaddbaiBd2 eantlidiod, 62iB6%aAS MF pat ent s
bel onging to t 1J y),describe prqcesses. for prodycing
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I eni ¢ chlori nat ed

descri bed digadvantage of the o gatory use of carcino
hydr ocar bons9€Ghade hECHr oftem SPNEISEELEFI caPTyduabeceptiabl duntésirdual

~sol vent cont@bsadvéntagé her dirsadyaptags iis 254 hgebgw Rer se8ta9¢ hloadi ng
of the nicrgﬁfr%écégéks'th .actiga in req%%?l, and the al ready di scussed
gamma i rradiation 35 42M0829RF (HhdPUS 8! 778¢ 098sdsefispaatdste 30

bel ongi A@ t osire. pdueht o amiiky)indi stlepsebs t bearoengt efddsa Hireodugt ban of

slightly sol I ti anal o by reacting an aqueous
~solution of g%:gt%%ig§g§F€t§?$h%%%4§g§1%pa%igig %uf?%ﬁ“o?g?%%sfH anal og
base to preciiftBPEeRhdal| pghtigleolamitendgiag 198 addid: ofC sahideand t he use

thereof as npshe amnifactieing Saduaniage o dhi;s process is, however, the
obligatory filtration step which, on the pilot and production scale, on

use of, for exanple, 30 g of 5 peptide in the batch, |leads to the
formati @8 ofPE 42 23 282 Al and DE 42 23 284 Al (and US 5,445,832

and US 5,637,568 as US patents belonging to the patent

family) describe processes for producing pharmaceutical
preparations in which water-insoluble medicamentous
peptide substances are incorporated into microparticles

20 of a biodegradable polymeric material. Both processes
have the already deséribed disadvantage of the
obligatory use of carcinogenic chlorinated hydrocarbons
and the problem of physiologically unacceptable
residual solvent contents. A further disadvantage is

25 the low percentage loading of the microparticles with
active ingredient, and the already discussed gamma
irradiation.

DE 43 42 092 Al {and US 5,773,032 as U8 patent
30 belonging to the patent family) discloses the
nonsterile produétion of slightly soluble salts of
peptide LHRH analogs by reacting an agueous solution of
the acid salt with an acetic acid solution of the LHRH
analog base to precipitate the slightly soluble acid
35 addition salt, and the use thereof as medicaments. One ' ;
disadvantage of this ‘ process ig, however, the | |
- obligatory filtration step which, on the pilot and

production scale, on use of, for example, 30 g of



i nhonogeneous gel ati nous peptide precipitates which cannot be resuspended
and cause intolerable long filtration times. In addition, the filtration
is 5 associated with a di sadvant ageous coprecipitation of alkaline earth
nmetal and al kali metal salts, such as,. faor exanple, sodium acetate, which
may pronote deconposition of the peptide salt, and may lead to
tolerability problens occurring in patients on 10 parenteral
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and i ncl udi ng1fe: 20 REEESSuSLAPSOE cMiLhGALAL, angh . drving, Gannot
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addi ti onal i j t .ch s t disclosed in DE 43 4 092 Al,
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of such salts__and susgensions, besi des the aspects of considerab
__content, nd the necessary sieving step which is

15 scarcely possible, as already mentioned above, on

aseptic prdductian in a clean room. In addition, the
salts and suspensions described in DE 43 42 092 A1l and
produced by the disclosed process are not sterile,

- because the process described therein and including the

20 process steps of ‘filtration’ and ‘drying’ cannot
industrially result in intrinsically sterile process
products (there: dried filter cake as precipitate),
thus making for example direct parenteral
administration, but also further processing in. an

25 - aseptic process, impossible.

The lacking sterility, which is an obligatory
requirement for aseptic further processing and
administration of such salts and suspensions as

30 medicaments, could be achieved only by an additional
sterilization step, which is not disclosed in DE 43 42
092 Al, by gamma irradiation.

As already discussed above, however, subsequent gamma-
35 irradiation léads, because of the high radiation dose,

to an increased decomposition and therefore has

. disadvantageous effects on the stability of such salts

- and suspensions, besides the aspects of considerable



6 additional costs, increased potential hazards for enployees and the

envi ronment and el aborate qualification and validation nmeasures. In
addition, the salts produced according to DE 43 42 092 Al are in the 5
formof mcroparticles with which it is ot possible to generate _
suspensi ons which are stable for a prolonged period without, or even with,
addition of additives which increase the viscosity and assi st

resuspendabihaay;iéhampuggskg,isﬂﬁgggggéatqugggggéf aplf gHspensi.on, e.g.
i n aqueous solution, with continuous mxing, It corresponas rather to an
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i sts of i e 1 m.crapartic an i qui ase (aqueou
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mbonat 20,07 It nducsd gecordin 43 42 0 in the
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hyd id ution and carboxyne cel | ul os ( :
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the viscosity andfhs%?sf%Fggﬁgﬁgﬁg%bF?ﬁkﬁF gﬁ’ ?%ea@&%FF&PF i? qGP&kly
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reacti oms or{reMatbparticles) and liguid phase (aqueous solution)
separate from one another.

Felberbaum et al. (Human Reproduction, 1998, 13: 1660-
1668) describe the use of the cetrorelix embonate

20 microparticles produced according to DE 43 42 092 Al in
the treatment of uterine fibromas. A sterile suspension

of the miCroparﬁicles treated by gamma irradiation, in
which the microparticles were resuspended in an agqueous .
solution with ‘the addition of polysorbate 80, sodium

- 25 hydroxide sclution and carboxymethylecellulose (cme) ,
was employed. However, as already indicéted above, such

a formulation of cetrorelix embonate microparticles
does not represent a suspension which is stable for a
prolonged period even with addition of additives which

30 increase the viscosity and assist resuspendability; on
the contrary it quickly separates again to é two-phase
mixture composed of liqulid and solid phase separate

from one another.

35 Additionally, however, the addition of viscosity-
increasing CMC represents a considerable disadvantage
‘because CMC may lead, especially on ‘parenteral

administration, to allergic reactions or even




7 anaphyl axis (Bigliardi et al., Dermatology 2003, 207:100-103; Oppliger
and Hauser, JDDG 2004, 2:928- 930), and should therefore be avoi ded.
Furthernore, administration of the mcroparticle suspension led to 5

i nadequate estradiol suppression in somg patients. On the other hand, in
ot her ‘patients there was a reduction. in the estradiol level to distinctly
bel ow 20 pg/mMl and thus an unwanted chem cal castration (see al so:
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QU|deI|nes mist- be Usedtand repﬂese t |ceFes!8&e$ such as
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nonsterile ion exchan er 35 particles cannot be ascertaine
st rai ght f or &Rl 2 Yﬁ%FQEﬁPusﬁuﬁQ%e Bhe supat iemtexch@hger sutbpresent s
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formulation which avoids the observed disadvantages.

DE 100 40 700 Al (and US 6,780,972, US 2002/198146 and

US 2004/259801 as US patents belonging to the patent

20 family) = describes a process for producing slightly
scluble peptide salts, in which the dissolved initial
peptide salt of a basic peptide is reacted with a mixed

bed ion exchanger or a mixture of an acidic and basic

ion exchanger to form the free basic peptide,

25 subsequently the ion exchanger is removed, the free'
basic peptide is reacted with an acid to form the final
peptide salt, and finaliy the solvent is removed. The
process disclosed therein has the disadvantage,
however, that nonsterile ion exchangers not complying

30 with GMP guidelines must be used and represent, because
of organic residues such as sulfonic acid residues and
microbiological residues, a potential source - of
contamination. Thus, the microbiological load of the
inner «cavities of the nonsterile ion exchanger

35 particles cannot be ascertained straightforwardly
- before use. The use of such ion exchangers represents

" an unacceptable and unpredictable risk of contamination

of the peptide complexes to be prepared -because of




of the pepti de conpl exes to be prepared because of 8 possible nechani cal

damagé or possible destruction of the particles duying'the reaction
process, such as, for exanple, by stirring or shaking. A further
di sadvantage is the instability of thegfree peptide base in basic 5

solution, which | eads to increased deconp05|t|on products in only a short

time, e.g. after only 10 mnutes, which would according to the ICH
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salts due toptbgubeed {10 eARVEt hey ventydy di tlgk oy, Wi ghy
|l i kew se Ieggs to |ncreasedqgvegonpd§€%|on produc and % Il%p

degree of 20MEBRESHi ndtHGH | WoLhe prefexdEidi && £BEm ICFPh gépmdtel jme

renoval of volmputrsesvenhs Wewdi Siridd atpesists scar cehy (RPssi B N a

cl ean roon1aéfgbbgg@useﬁﬁgn%}gaﬁ%tig%sfFﬁ néggéﬁatlon and expl osi on.

Mor eover, the suspe Si

for exanple xﬂylcgarﬂ:m thFRdeathoNs MBI BlﬂshévﬁﬁﬁgﬁlaaBEdl%E? %Q%d ct
di sadvant ages, eaﬂ descrlbed Description of "the inventi 35T
present invems %Wé ¥ofe has2Phelospedt &fleld) in the reaction.

15 * A further disadvantage of the disclosed process is the
increased thermal stress on the slightly soluble
peptide salts due to the need to remove the solvent by
distillatibn, which likewise leads to increased
decomposition products and thus a greater degree of

20 contamination in the pharmaceutical form. In addition,
removal of = volatile solvents by distillation is
scarcely possible in a c¢lean room area because of the
risk of contamination and explosion. Moreover, the
suspensions produced by the disclosed process are not

25 necessarily sterile and may even, for the reasons
mentioned above, be microbiclogically contaminated.
With sparingly soluble peptide salts prepared by the
process of DE 100 40 700 Al there is accordingly always
-a need before use for parenteral administration that

30 they be sterilized, for example by gamma irradiation,
which 1is associated with the disadvantages already

described.

Degcription of the invention

35

- The present invention therefore has the object of

providing a novel process which makes it possible to

produce _stérile suspensions and sterile lyophilizates

eat er

3$eG3prEBesTCFFELRGt 25

necessadidl y @@@ﬂ$$@rﬁnﬂonayhevemﬁpémsﬁdnsr&iﬁnﬂmsaﬁeﬂmlahedpah@wﬁl be
ts

bi ol W sharinal | ub] t S
prepared by The ) aiedbdghEabRhus  ddbuaBR i B8n e P Er V5l vy s
‘need beforeQﬁﬁﬁﬁQﬁa%ﬁﬁ@H@Eréll@mﬁQMMQL&n|QWCQ$@tOBOtheﬁXanQQemhI|zed
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provi ding a novel process which makes it possible to produce sterile

- Suspensions and sterile lyophilizates 9 of slightly soluble basic peptide
conpl exes and noreover to avoid the di sadvant ages, descri bed above, of
the known processes, such as ganma steridization, the use of toxic organic
solvents, the generation of 5 peptide salt particles which are difficult to
resuspend etc. A further object of the invention is the provision of
steril e suspefsi Q‘ﬂ]_Sigﬁt]%UChséj_{lEhé| Y pa@idbl epdgsi e PEBhbIRxEQNPISXES,

whi ch can bemdirectly adm ni s erg%ﬂ arenterally or diregtI% processed
further in an-16°%8&ptit PYBudcti éﬁ?ﬁﬂﬁﬁﬁt%ﬂﬁﬁfb9e?§6ﬁﬁﬁ i ZRT%h, and

t he provi si opfoftleor kespondirigrestserd | eshiyhphid i gahRs ftesuchrlight |y

sol ubl e basi eptd.de_sonpl.exes . obj_ect of the .invention has been

achi eved in gﬁg _%g agfeg¥»$%:a?%%?p%?sﬁﬁgvﬁgﬁﬁér%3§ap?SQ?H?HéOQ ﬁﬂsel
process for PeBHLEEngastepareislepembiohs agk sliiffhithyt ol wsdpasid

pepti de conpbexesa klatne@mBelsee, oundel 1382AH:6nC Il oS0 AL Al 1)

m xing a sterile solution conprising a salt or a conpléx abasic
peptide and ©&n SHSTHHE | R | ef oryeh csEialoky| Belubted basdicor salts
thereof in apsptyest compielves)t WRIXEHI 8anORid ORBLLY¥L125 atniit e addi tion
of solubilit -igc egsiﬂ and/ ar, ag Ioneration-sggpre35|ng addi tives, or
ii) conbiniﬂé AT X g a®&t eFESIYut iRFPGE5eY saf e bR Eonpllex ¥ a

basi c péfti des¢épt acsprodnction sobwesns, nextur Byangophdtieriblkeosgl wWhon of an
30 aliphati i Coorgan| e | and/or .salts thereof in a

. sol vent or g%?%eggg?%%igﬁré? g%?F%%gpﬁéxaptﬁ%%ﬁglgd ?Ppéﬁiéfa%es ot ,
sol ubi | i ty- i fi&Feas] Hghekd/ eeldykg dras bt ipept Mppragsieneaddi tives, 35 b)
generating, by mxing and addition of a diluent or _

The object of the invention has been achieved in one

15 aspect in a surprising manner by providing a novel
process for rroducing sterile suspehsions of slightly
soluble basic peptide complexes, that comprises, under
aseptic conditions,

20 a) 1) mixing a sterile golution comprising
| * a salt or a complex of a basic peptide and
¢ an aliphatic or aromatic organic carboxylic
acid and/or salts thereof
in a solvent or solvent mixture, optionally
25 with the addition of sgolubility-increasing
' and/or agglomeration-suppressing additives, or
ii) combining and mixing a sterile s=olution of a
salt or complex of a basic peptide in a solvent
or solvent mixture and a sterile solution of an
30 ‘aliphatic or aromatic organic carboxylic acid
and/or salts thereof in a solvent or solvent
mixture, optionally with the addition. of
solubility—increasing' and/or agglomeration-
suppressiﬁg additives,
35 ' _
b) generating, by mixing and addition of a diluent or
~diluent mixture in one or more steps, a suspension
of a slightly soluble basic peptide complex of the



diluent m xture in one or nore steps, a suspension of a slightly soluble

. basi c’peptide conplex of the 10 basic peptide wth the carboxylic acid,
which conplex precipitates at the |atest after addition of the diluent or
diluent mxture, 5 c) depleting, while pyxing in a continuous or stepw se
separation process, the solvent or solvent m xture, the free non-peptide
ions, the excess carboxylic acid and the optionally added

sol ubi i ty-incr eggéng éi)a agGLeﬂer%leonc%&B §kng i ti \gs iy the 10
resul ting suspensmnﬁf e i qui d content o?&§§ ¢ s&%ggﬁ3|o é?ng

reduced and opt i OTER ?xfBF?ﬁéPltéFPﬁeﬁF: ofhgi %ﬁﬁﬁsﬁnﬁfﬁﬁé Fdg imdded i n
one or nore steps,thadilfueht asdidigluadt Ieipduddg the sterile suspension,
thus obtained, of the slightly sol uble basic peptide conplex, optionally
phar maceuti cal excipients, carriers and/or bul king agents. 20 In a
preferred enbbdidemitet i abolke desxingetinprocess inhouspoedstiongrisieri | e
suspensi ons of as p | conpl e nprls t he
sterile soluti oflééoégya%e&gﬂ$%?s%on% exggﬁ‘bgﬁt %&Fé’)ib’gﬁttl e %r!ildfet 'he
sterile solutiorFkft EHecal RphapeRt bie arlomsi ctbegakees carboxyilic aci d

and/or salts theiﬁﬂi Hed NehPr 85enbnkhM 1t . xture
in step a) ii). (%ﬂ furth 2 t l% %@dﬁﬂﬂ?ﬁﬁﬂﬁﬁﬂy?ﬁ&gﬁﬂﬁﬁ?ﬁﬁin

surprisingly beéﬁ1 ¢ti e?Ed 8?95259P81ﬁ@PQrﬁ§§éP9pr%@@§§lv%% figt Fhéduci ng
steril elloyophi | iz iofg slsugpéhglsml ublk et hasine p@@t;uﬁi@ Cdzimi@@s,oft hat
conprises | yophi i |le suspensi.on t he sl l.ubl e
basi ¢ peptide céoﬂrfe}ZJI%gSR/é] Jhorh Jb%%nr%‘g?ﬁ?ﬂean nOBt&pRalyyY ? rf%r&;%eaf t he
process just deskrliussd for phddmnﬂnngXEuréet&ﬁngusmﬁmsdoﬂsxo&nslt@htly

sol ubl e basic pepidedet l.exges, and optionally addi ng pharnmaceuti cal
excipients, carriers and/ or bul king agents to the |yophilizate obtained.

15 d) adding, while mixing the sterile suspensién, thus
obtained, of the slightly soluble basic peptide
complex, opticnally  pharmaceutical excipients,
carriers and/or bulking agents.

20 In a preferred embodiment, the above-described process
for producing sterile suspensions of slightly soluble
basic peptide compléx comprises the sterile solution of
the salt or complex of the basic peptide and the
sterile solution of the aliphatic or aromatic organic

25 carboxylic acid and/or salts thereof being present in

the same solvent or solvent mixture in step a) ii).

In a Ffurther aspect, the object of the invention has
surprisingly been achieved by providing a novel process

30 for producing sterile lyophilizates of élightly soluble
basic peptide complexes, that comprises lyophilizing
the sterile suspension of the slightly soluble basic
peptide complex which has been obtained in steps ¢) or
d) of the process just described for producing sterile

35 © suspensions of slightly soluble basic 'peptide
complexes, - and optionaliy adding pharmaéeutical
excipients, carriers and/or 'bulking 'agents to the
lyophilizate obtained. o



- 11 In a further aspect, the object of the invention has surprisingly
been achi eved by providing a novel process for producing sterile
suspensions, suitable for 5 parenteral adm nistration, of slightly sol uble
basi c peptide conpl exes, which conprisgs reconstituting the Iyophilizate
of the slightly soluble basic peptide conplex which has been obtai ned by
the process just described for producing sterile |yophilizates of 10
slightly sol uble basic peptide conplexes with a sterile physiologically
tolerated reconstituting medium In_a fur{her aspect, the object of the

i nvention has™ §hr%?¥§?%ﬁl9SB§EH'aéﬂF@v@H3%9tpngﬂﬂF%gl§Y§FFF%n Pgs
suspensi ons ehrprikighlyybsehubtribastichbpeptiottediagphencokiiapiaideasby t he
process j ust scrj pr Iy sterile suspensions_qf. slightly

sol ubl e basi gg%eptéxgpg&%lorﬁ)l e%g:slé%é%% pr 6ceeses Por” pr osdifcl?%gl%t eriFe
suspensi éns, Pauerheral f grdparisttmsytilomadnioni sstaghohy ofol@fles| ibglstiley

sol ubl e basi gepephé d@onpAHEXeSyn] a&Eﬁﬂ?%@ésa$R§86nsE?§%?$%§c%h%f the

i nvention has surfr|5|ngly been achi eved by providing st .

| yophi | i zat eSYePhaL 372 ERt | 9L st PRt peptdladlzs Eaniicex pepttdidsabl e by
the process gemplaesaniked hos Haadushagisbaride kwaphhlidzades sefseslightly
sol ubl e basic geﬁé%ge &ogplexes The term "hasic ﬁgﬂlﬂe? means for the
purposes of TRTS® i NNt | oA PERET RS SHRTILE ngf PhHL Bz R %r arly
occurri Ag anslbghsimt betwclanbasiacpdstifeeteonpbebyeb- ROthak Beeadids,
particularly, 1 i.ds i.ch .comprise one or nore basic
am no aci ds %&%I%@i%%ﬁ%%a%%&%gﬁdenqon%stlpjhﬁtis]:tjincﬁ ﬁ%ejdglpugﬂ'i dyl al ani ne or
35 lysine, and/or at |east one basic group, for exanple a prinary,

secondary oryhept gt NP BEOLP, 3dCh, cthF LI fyed Do BURS
"-NH2", "-NHR' or,"-NR2", where R s sel’ected fromthe group consisting of
"al kyl, 12 WREAGIRIG yI o5t er BERYEVEdr al Y|, BFSTEHAdl kterile

15 suspensions of a slightly soluble basic peptide complex

obtainable by the process just described for producing
sterile suspensions of slightly soluble basic peptide
complexes and processes for producing stérile
suspensions, suitable for parenteral administration, of

20 slightly scoluble basic peptide complexes.

In a further aspect, the object of the invention has
surprisingly been achieved .by providing sterile
lyophilizates of a slightly soluble basic peptide
25 complex obtainable by the process just described for
producing sterile 1lyophilizates of slightly soluble

basic peptide complexes.

The term "basic peptide" means for the purposes of this

30  invention peptides consisting of 2-50 naturally
occurring and/or synthetic amino acids, preferably 5-20
amino acids, particularly preferably 9-10 amino acids,
which comprise one or more basic amino acids such as,

_ for example, 'arginine, histidine, pyridylalanine or
35 lysine, and/or at least one basic group, for example a
primary, secondary or tertiary amino group, such as,

er example, the groups "-NH,", "-NHR" or "-NR;", where

R is selected from the group consisting of _"aikyl,



ar al kyl oxy, heteroaral kyl oxy (as described in US 5,942,493) and have
overall a basic character. 5 Preferred basic peptides are LHRH anal ogs, and
those particularly preferred are the so-called LHRH super- agonists
goserelin, leuprorelin, triptorelin and;$he LHRH antagonists anti de,
A-75998, cetrorelix, ozarelix [D-63153, Ac-D-Nal (2) -4 -A -D Phe-D Pal
(3) -Ser-N-Me-Tyr 10 D-HC -N e-Arg- Pro-D- Al a- NH2; where Nal (2) neans 2-

napht hyl al ankney1Bal( 3) ap®ans 31'&@@::*0@)&'}@' anla&%lléﬁ MBS BRIy 1HO  Means
honDC|truII|ne ggd N e rre%ﬁ%e norI HJ%( (%arellx ganirelix, Nal-Qu
ant agoni st , YEPFY: (A SR Pr&’xtyhe SgoREEEsIRRR or dfing U to the
conpounds: tﬁe%DmDBBmdSndlBairesederﬂllhe pastat chappdteal i on US 5,942, 493,
of the general formula (1) RR RO-CONHCHCON/ Rg (CH2)nl' NH COR4

(=) in which nis the nunber 3 or 4, Rl is an alkyl group, 20 an al koxy
group, arb arfrefevupd ddsstcer papylidgsowre ahHREr alﬂeguogy,oumda those

het er oar al kyﬁa%%@la@warﬂéﬁ@bﬁ%&t ugégugﬁg& gh%ﬁﬁ%ﬁr aﬁ_lﬁy roup, in

each case wunsubstituted or are epen ntIy of
one anot her 3IERHIEEHy HRAE kDM 1§HPZPr§I1R-§71Ir gtéwthﬁlamala@d gheup or a
_heteroaralkyLHgmoaﬂtagbﬁlaaéhaﬁ%ﬁaéﬂﬁaﬁﬁé9§yteée9£o§5@§k't%&%%erMQCre the

RS ECE M SR S L L AN At I
30 13 - 1@ - (RFEN-NRS-Adg-Pro-D- Ala NHz, where Nal (2) means 2-
naphthylalanine, ©Pal(3}) means 3-pyridylalanine, Me
- means methyl, HCi means homocitrulline and Nle means
norleucinel, degarelix, ganirelix, Nal-Glu antagonist,
teverelix (Antarelix®), and the antagonists according
15 to the compounds: the compounds disclosed in the patent

application US 5,942,493, of the general formula (I)

R2
R'-CO-NH-CH-CO-N

l N g3

(CHal, R

?m
d
£O-R 0

in which n is the number 3 or 4, R1 is an alkyl group,
20 an alkoxy group, an aryl group, a heteroaryl group, an
~aralkyl group, a heterocaralkyl group, an aralkyloxy
group or a hetercaralkyloxy group, in each case
unsubstituted or substituted, R2 and R3 are
independently of one another each a hydrogen atom, an
25 alkyl group, an aralkyl group or a heterocaralkyl group,
in each case unsubstituted or substituted, where the
‘substitution in turn may consist of an aryl group or
hetercaryl group, or -NR’°R’ is an amino acid group, ahd
R4 is a group having the formula (II)
30




R6 (H inwhich pis an integer from1l to 4, R5 is hydrogen or an alkyl
_group’and R6 is an unsubstituted or 5 substituted aryl group or heteroaryl
group, or R4 is a ring of the general formula (l11l) R7 f N >== R (((()
10 in which q is the nunber 1 or 2, RY 13‘ a hydrogen atom or an al kyl
group, R8 is a hydrogen atom or an al ky group and X i s an oxygen or

sul fur atom where the aromatic or heteroaromatic radicals may be partly
or conpletely hydrogenated and chiral gcarbon atons may 15 have the Ror S
configuration, the LHRH antagoni sts acgprdi ng to the conpounds of the
general formula (1V) 20 ~{CH)—"—N—R". |
Ac-DNaI(2)-D(pCI)Phe-DPaI(3)-Ser-Tyr-IiGXxx-Leu-Arg-Pro-DAl-a-NHZ (v
in which DXxx is an amino acid group of ®he general fornula (V) 14 -
HN-CHCOO( "2)n NH COR4 (V) in whichn iglthe nunber 3 or 4, R4 is a
group having the formula (M) 0O -(CHz P11 N R6 R5 (VI) 5 in which pis
© an integer froml to 4, R5 is hydrogen or an alkyl group and R6 is an :
~ unsubstitut edovhich p is an integer from 1 to 4, R5 is hydrogen or

an alkyl group and R6 dis an unsubstituted or
5 substituted aryl group or heterocaryl group, or R4 is a
ring of the general formula (III)

g8 )
R™

10 in which g is the number 1 or 2, R7 is a hydrogen atom
or an alkyl group, R8 is a hydrogen atom or an alkyl
group and X is an oxygen or sulfur atom, where the

_aromatic or heterocarcmatic radicals may be partly or
completely hydrogenated and chiral carbon atoms may

15 have the R or S8 configuration,

- the LHRH antagonists according to the compounds of the
general formula (IV)

20  Ac-D-Nal(2)-D-(pCl)Phe-D-Pal(3) -Ser~Tyr-D-Xxx-Leu-Arg-Pro-D-Ala-NH,
(IV)

in which D-Xxx is an amino acid group of the general

formula (V)



substituted aryl group or heteroaryl group, or RAis a ring of the general
~formula (M) 10 R7 N >=X (N (M1) in which qis the nunber 1 or 2, R7
~is a hydrogen atom or an al kyl group, R8 is a hydrogen atomor an al kyl 15
group and X i s an oxygen or sulfur ato and the LHRH ant agoni sts accordi ng
to the conmpounds of the follow ng general formula (VII1) 20
A- XXXL- XXX 2- XXX = XXX = XXXS- XXX _ XXX - XXX8- XXX - XXX10-NH2 (M) in which A
is an acetyl or a 3-(4-f|uorophepﬁélgho ERHML group, Xxxl is D-Nal (1) or
D-Nal (2), 15 Xxx2-Xxx3 is D Cpa- Egl( or a single bond, Xxx4 is Ser,
Xxxs is NNMe-Tyr, Xxx6 is D-Cit, DHCi or a Damno acid group of the 5
general formula (1X) 0 NHI1Y (CH)&EHAL MH (I1X) in which n is the number
3 or 4, where R is a group having fhe general formula (X) 10 - (CH2) p-
CONR2R3 (X) in which pis an integendfrom1 to 4, R2 is hydrogen or an
al kyl group and R3 is an unsubstitutéd or substituted aryl group or
heteroaryl group, and Rl is a 15 3-agpne#l, 2, 4-tri azol e-5-carbonyl group or
Rl is aring of the general formula (XI) (v)

in which n is the number 3 or 4, R4 is a group having

thé formula (VI)
8]

'w(cﬁzp;—-[LN-—Rs |
!
R v
5
in which p is an integer from 1 to 4, R5 is hydrogen or
an alkyl group and R6é 1s an unsubstituted or
substituted aryl group or hetercaryl group, or R4 is a
ring of the general formula (VII)
10
7
/R
N
‘ >:x
{
N\ :
rRE (Vi)

in which g is the number 1 or 2, R7 is a hydrogen atom
or an alkyl group, R8 is a hydrogen atom or an alkyl

15 group and X is an oxygen or sulfur atom, and

the LHRH antagonists according to the compoundé of the
following general formula (VIII)

- 20 A-Xxx'-Xxx®-Xxx®-Xxx' - Xxx®-Xxx® - Xxx-Xxx®-Xxx®-Xxx-NH, (VIIT)
in which

A is an acetyl or a 3-(4~f1uorophenyl)prdpionyl group,
Xxx' is D-Nal (1) or D-Nal(2), ” |



RY Nry >=X \RS (XI) 20 in which q is the nunber 1 or 2, R4 is a hydrogen
_atom ‘or an alkyl group, R5 is a hydrogen atomor an alkyl group and X is
an oxygen or sulfur atom Xxx7 i's Leu or NNe, Xxx8 is Arg or- Lys(iPr), 25
Xxx9 is Pro and Xxx1 is Ala or Sar. 16 %urther pepti des are abareli X,
azaline B, detirelix, ranorelix and RS]-' 8439. The structures of said
peptides are to be found inter alia in: Behre et al., GhRH antagonists:
an overvi ew, xRxdogei ngs pofpkbhe-2ad (WOrbd 3 Gopberepegqon Ovul ation

| nduction, The Parthenon Publishing oup Ltd.; Kut_scﬁer et al., Angew.
Chem 1997, %%¥9,*2XRF: St oeckemann and Sandow, J. Cancer Res. din.
Oncol . 1993, x##9,1i A57-Md-Oryihe LHRH ant agoni sts particularly preferred for

the purpos & e.present inventjon are cetrorelix, ozarelix (D 63153)
and teverel %X%Ang'gre idilst)’. rl)hgcf’er% & & TN ar 62 ITANE B sitv(Pe

rel ating % o ge@Bebasi LopeptadéIxkans for the purposes of this invention
that the pure peptide, i.e. the pure peg{ide base w thout salt adducts
and/or other additions, has a pH gjgategr than 7.00 as saturated sol ution
in water under standard conditions. ‘2]998 andard condi tions nean the
tenperature of about 22C known to the} skilled worker, and the atnospheric
pressure of about 1000 hPa (105 Pa), V@M, normal  variations such as, for
exanpl e, weat her- and season- 25 relatlped changes also to be taken into
account. The starting nmateri al e‘rrpboyaEﬂ n the process of the present
invention in step a) is normally notythe free

R
(IX)

in which n is the number 3 or 4, where Rl is a group
having the general formula (X)

10 - {CHz) p-CO-NR2R3 (X)

in which p is an integer from 1 to 4, R2 is hydrogen or
.an  -alkyl group and R3 is an unsubstituted or
substituted aryl group or heteroaryl group, and Rl is a

15 '3—amino—1,2,4~triazole—5—carbonyl group or R1 is a ring
of the general formula {XI)

R4
N/
e
(q N

SRS (i

20 in which g is the number 1 or 2, R4 is a hydrogen atom
or an alkyl group, R5 is a hydrogen atom or an alkyl
group and X_is‘én oxygen or sulfur atom,

- Xxx’ is Leu or Nle, '
Xxx" is Arg or Lys{(iPr),
25  xxx’ is Pro and

10

Xxx*" is Ala or Sar.



base of the basic peptide, owing to its lack of 30 stability and

. solubility, but a salt or a.conplex of the basic peptide. This sal t
enpl oyed as starting material or this conplex enployed as starting
material is usually a salt which is sojgble in a suitable solvent or
solvent m xture, or a soluble conplex. 35 Solvents or solvent m xtures
suitable for the purposes of the present invention are detailed below 1In

a preferred Eﬂhﬁﬁ&%@epﬂf&ﬁsﬁabﬁfeenﬂb@ﬂ@ﬂlin stzen idk 1¥, Hetlih@1genpl ex of
to the invention is a salt

t he basic pe ] the C ac n
which is ngt Bg}"g gntty8 Bgrgg%l?”a &%%PE&SI oinseig BFRA4fessol ubl e,
pr ef erably aasel ttaz)r b@onﬁbemdseﬂrsmled atLliam ihe EBegfmpecor‘él St i mghrof :

acetate, hydneshbarids, ol oago| ulda e g, chodide lyconat e

gl ucuronate, trifluoroacetate I"ut dmat'e ogen
phosphaté d?ﬁ?é@ﬁ@@ﬁeph@bha@‘éu atpant atlducsuon, nat"éhetarPtama:&@honlO The

term "basi c pepligdeice MK |ﬂ@aude§<&(‘sc‘cq{e@ ng:tay theAIll\A#&gnt IC%%(# '
conbi nati on % nopr e corTEonents o forma syst'em whi ch need ‘not be
subject to aﬂésj ?ﬁﬁrtézéf’mé P%%?W?nanénﬂns\?vﬁidé’wfaﬁ | Eascesn®ers

conponent isc}alnasmnc@leptim,anmsa,t 4gpst one conponent is an aliphatic or
aromatic organic carboxylic acid, where the conbination of the conponents
is caused by a superinposition of interactions involving mainly secondary
val ence 10 nKBlges I5iRH alasl@aig@mi@tisntpaatﬁboharlyZ(pﬂ'éﬁsrrédne ﬂmj arheati o of

basi ¢ pepti dgut9o&&s boxy! | EneaChdakLALEhe,RAgLC, REPLL X assurrg
for exanple all val ues bet ween 8 T and E) pre l%ly 5e en 20 :
and 1 : 20, PEREehyer B IiEDs %féiv%’efé\rﬁliﬁlll}an@r&tareshahd particularly

preferably between 2 1 and 1 : 2. The basic peptide conpl ex need not, in

contrast tO'f'he terms "basic character" and "basic" relating to
15 Dbasic peptlde means for the purposes of this invention
that the pure peptide, i.e. the pure peptide base
without salt adducts and/or other additions, has a pH
greater than 7.00 as saturated solution in water under
standard conditions.
20 _
~ standard conditions mean the temperature of about 22°C
known to the skilled worker, and the atmospheric
pressure of about 1000 hPa (10° Pa), with normal
variations such as, for example, weather- and season-

25 related changes also to be taken into account.

The starting material employed in the process of the
present invention in step a) is normally not the free
base of the basic peptide, owing to its lack  of
30"stability and solubility, but a salt or a complex of
the basic peptide. This salt employed as starting |
material or this complex employed as starting material
is wusually a salt which is soluble in a suitable
solvent or solvent mixture, or a soluble complex,
35 Solvents or solvent mixtures suitable for the purposes .

of the present invention are detailed below.

In a preferred embodiment, the salt employed in step a)




basi c peptide, itself have any basic character or be 30 basic. It may for
exanple al so have a pH of less than or equal to 7.00. The slightly soluble
pepti de conplex of the basic peptide with the carboxylic acid which is
generated in 35 step b) of the process;flescri bed above results from
reaction of the starting materials dissolved in the one sterile solution
after step a) i) or the two sterile solutions after step a) ii) of the
process and difftdres &8mplieem éhe t3al t bapicomupa.dgli s80l med thereige, of a
basic pepti is reaction is_norpally a chem cal reactjion, for exanple
a conventi on%?%r%@%?%e%%, § eosénvsag?f’flbrjr%macaﬁagg sﬁﬁ?‘?f%d Hr "kanpl e
because of tékighelyglstolsdilgbi bict ya i rombéedi nectdlonief tde madghtilyg and

precipitatin i } e he_s i rials.e.l.e he salt
or. the corrpig%%@g%&' gﬁgégggaggg{)%déa%gdgfhggglw%%aglgtéégkgér gr%’ﬂ ;:tht()er gani c
10 car box¥yl i SreleP deansioFisdl 05 :t Nacesptean hydebehdorddeyi nhloatidstep a) of
the process glessrided abowmige, faids, PrePacshbes, ORhLRARINkLRe

di ssol ved to etPfr (%%s in step a), i)] or separately from one another [as
in step a) iy HPTHRESE RS or dlg)djf%aéﬁttesol.veqﬁ%t%‘ierﬁ sBhPERNAt ur es
and be sterilydeshenf ghvesisioditd ) ondihyatdHONHB At ULpRrecitei,t at i on

on m xi ng or',_il% iﬁé@émté‘éftéz%{m“ on of a suspension occurs, and therefore
sterilizing FITEratTon can ho ohger be carried out, preference is to be

‘given td0step a) 20 according to variant a) ii). In a further preferred

embodinent, iile PELRESBES ALRAIING dulngol NYEOTLAN, CQUBLLENE Lo e
solution conprising a salt or conplex. a basic peptide and a
al i phatic ortif ohRY$ethRyahie eaprbongtienaef dtHAdPEr MOEEl COMPRBEESE in a

sol vent or sob veEskmT At uesthel nghidhxefebd HAP 8k Swbiosal lps Wikl the
A o0 O adfiiiYe ' e IR ESRING, A"HE" 899 RELRT' 98 SYBRLESS R
15 component is a basic peptide and at least one component
is an aliphatic or aromatic organic carboxylic acid,
where the combination of the components is caused by a
superimposition of interactions involving mainly

secondary valence linkages but alsc ionic interactions.

20
Thus, the molar ratio of basic peptide to carboxylic
acid in the basic peptide complex may assume for
examplé all wvalues between 100 : 1 and 1 : 100,
preferably between 20 : 1 and 1 : 20, more preferably
25 between 5 : 1 and 1 : 5 and particulérly preferably

between 2 : 1 and 1 : 2.

The basic peptide complex need not, in contrast to the
basic peptide, itself have any basic character or be

30 Dbasic. It may for example also have a pH of less than
or equal to 7.00.

The slightly soluble peptide complex of the basic
‘peptide with the carboxylic acid which is generated in
35 step b) of the process described above results from
reaction of the starting materials dissolved in the one
sterile solution after step a) i) or the two sterile

solutions'after step a) ii) of the process and differs



30 In a further preferred enbodi nent, the processes according to the

_invention conprise preparing the sterile solution for step a) by a)

dissolving a salt or conplex of a basic peptide in 35 a solvent or solvent
m xture, b) adding the aliphatic or aropgtic organic carboxylic acid
and/or salts thereof in solid, suspended or dissolved formwith mxing to
the 19 solution of the salt or conplex of a basic peptide fromstep a)
and dissolvingomaﬂﬂecbagteb&!bbh@ge&hedggggq@@@ Q@k@@ﬁ%g_b& %hqguﬂ@y by
filtration. 5 TQe ste&'Lizatlog.of t.he solu &on or solutions in step a)
general |y taK8R pfiGce b?@fﬁ?ﬁﬁlﬁoﬁyl§t§FFF5 g & fHYRadtoteaqtéan i zat i on
by radi oacti ¥bty seclamgde fora exasplentgandn ir medbadheehdsnot heidwe

' : . Tk | I ti de conplex,. which ha en
Generat eq. 1 St sb BT OF (R RocHBLELBE SRS FERIS R¥CRiRR B Eor dine
precipitéiesséigﬁhespéubéﬂiaY;én thddidtirentdbnt o€ diteusmtsudr idigl werd
m xture, of ﬁbgc;ﬁi@éﬁiﬁ?pﬁgéigﬁ?ﬁ%*%?éPﬁ°ﬁ319£¥y|'C acid may al so be

slightly soluble Within The nea s Tnvention in the origina
sol vent or solvent m xture, and/or precipitates to forma suspension, even

~before:addi t Tha s@érthﬁgdhhﬂéﬁiagé[dﬁléenthgiébﬂﬁeorZQhEh%oH%ﬂ@kwaﬂ ghtly

" | ati .to "bas. ept i canpl.ex", means for the purposes of
Thi S T nvent i on"ERAE. BT AR UERRI Epe (Aot ot nAFPERbAR SOARE sal ¢ or
conpl ex 16f therbasytipepticdd waindyodi sssdMes | bhar@bf sobwant aedioste di | uent

oo 1o HiPEoBg er o 85209260, SRRELLO0g, L3 RAURLA 0i8hd, o8 than
for its "preparation, optionally be dissolved together
[as in step a) 1)] or separately from one another [as
in step a) 1ii)] in the same or different solvents or
15 solvent mixtures and be sterilized. If the solutions
are prone to premature precipitation on mixing or if
premature formation of a suspension occurs, and
therefore sterilizing. filtration can no longer be
carried out, preference is to be given to step a)

20 according to variant a) ii).

In a further preferred embodiment,. the processes
according to the invention comprise a sterile solution
comprising a salt or complex of a basic peptide and an
25 aliphatic or aromatic organic carboxylic acid and/or
salts thereof in a solvent or solvent mixture being
mixed in step a), optionally with the addition of

solubility-increasing and/or agglomeration-suppressing

additives.
30
In a further preferred embodiment, the processes
according to the invention comprise preparing the
sterile solution for step a) by
a) dissolving a salt or complex of a basic peptide in
35 a solvent or solvent mixture,
b) adding the aliphatic or aromatic organic

carboxylic acid and/or salts thereof in solid,

suspended or diséolved‘ form with mixing to the



100 ng/l. The solvent or diluent or mixtures thereof enployed to determne
_the solubility is preferably a 30 solvent and/or diluent or m xtures

t hereof used for the purposes of this invention, preferably water.
Assessnent and assi gnnent of the crlterign "sllghtly soluble” in relation
to "basic peptide conplex"” for the 35 purposes of this invention are

deci ded by the solubility of the basic peptide conplex after conplete

addition of the dbbusBlodl of LHENEATEXEU &ch18keBeDl rand beloa garryi ng.
out step c) of the process 20 describ above 1 n the mxtur \ﬁn

then present, of TEeRvEREP ahb: d@?@léﬁ%s%ﬁlﬁﬁ%urﬂdt hereof, irr espectl ve of

whet her . an aydi tseerptlth@gdtheerﬂolqttlcﬁtleseélﬁéat 4he 6&@%&&&% in one
or nore steps. E%EESO ub|I|ty can easily be established by the skilled

wor ker on the bas t%™expert know edge, e.g. by appropriate
prelimnay tests. In a preferred enbodi nent, the processes according to

10 the inve n Rk ther .di | uent .or uent xt ure_bei_ng added
in one or non?feg [S)?gpg %%‘/ng% ﬁgr t% Oerlustlvﬁlt h i ?(?Héﬂ%n‘cf h&™'s 65 ation
process in stkp g§nerahly fuakerer mrae:feer mf@ﬂadtdtwerw sherplocésges 15

accor di ng tOfiI'@réttE‘i/&E\t'QBeﬁPﬂPﬁé@fox?"P%Oi‘]%\ﬁﬂoégﬁn?ﬁyfgbhuggt @ di | uent

m xture in ste and in step ¢) e as car ic acrd accord|ng
to the invent¥ %vr T HMIR I RS2 ki ditthRE I RhaRRHGF Gt unsat ur at ed 20
al i phatiz@ organi c car boxyl ic acids and ar omatl cC organic car boxyl ic acids

consi sting from, ng po I or the latter
to consist ofic o(r%eTl m¥r es%f%k%gﬁl Bep ”g sy%? e;? oY écg g?fbs oPeREN-
fused, to be‘;t@rm)ls&!fteitteml etepob)smfstuhattt_ercbmsgém Q:Sccard)imqltorithg system

Such car boxy{d-feci gs, MaynLal s Il%%l qia\f:%g |%¥| | ¢aci gfatéﬂ exaimpl e di-

tri- or tetra-_ carboxylic aci se sul fonicdci ds” or phosphorlc
aci ds. Pref ¥3EH ¥t é’fus’éhacdiﬂfjd%ﬁtﬂj: t ®1t hdiluneeht |thlserphazﬁmcé@tl cal

and toxieol agiid PeRALRDI litX aShe carboxylic acid may also be
slightly soluble within the meaning of this invention
in the original solvent or solvent mixture, and/or
precipitates to form a suspension, even before addition
of the diluent or diluent mixture.
20 '
The term "slightly soluble" relating to "basic peptide
complex" means for the purposes of this invention that
the solubility, i.e. the maximum amount of the salt or
complex of the basic 'peptide which dissolves in a
25 solvent and/or diluent or mixtures thereof under
standard conditions, is equal to or less than
1000 mg/l, preferably 300 mg/l, particularly preferably
100 mg/l. The solvent or diluent or mixtures thereof
employed to determine the solubility is preferably a
30 solvent and/or diluent or mixtures thereof used for the

purposes of this invention, preferably water.

Assessment and assignment of the criterion "slightly

‘ soluble” in relation to "basic peptide complex" for the

35 purposes of this invention are decided by the
solubility of the basic peptide complex after complete

addition‘of the diluent or diluent mixture in step b)

and before carrying out step _c) of the process




30 known to the skilled worker, for exanple fromthe GRAS ("General

Recogni zed As Safe") list. Additionally preferred for the purposes of this
invention are adipic acid, alginic acid, nalic aid, ascorbic acid,

benzene- sulfonic acid, succinic acid, gibutyl phosphoric acid, 35

di hexadecyl phosphoric acid, dioctyl phosphoric acid, acetic acid, fumaric
acid, gluconic acid, glucuronic acid, glutamc acid, alpha-lipoic acid,

mal ei ¢ aci d, geg8L9BEE ﬁ%b@e|ﬁ%“ﬂﬂéE%Hﬁhuﬁ@fYﬁhfaﬁsggoﬁhgna.fgséﬁéﬂc 21
acid, tartari¢ acid_and/or salts thereof, such as, for exafple, armonium
- salts and saPts ofCLKEREI kaPPdnmet §idUehkd aPRal | REXEHTER nettdlesect,

Particul arl yiprefpeteivéobt tWinthHeosesSagfiithbs idFverid ogianeneneni c
acid, citricdélggig,mgglniti%g@fid, alicylic acid, tannic acid, _stearic
aci d, benzoi ¢ acli ErRGSREC '%feﬁi%%ﬁ 4] P3¢ GlerB¥fe ShER=as THor

exanple,EannaﬂluhiiétYscand sabtidy dbet leestalldlshenet BYs tael alikkalliede earth
metals. 10 |y g Lurther ef.gLted ' he al i-phatic or aromatic
organic carbo?yl%c %@i gﬂ%réséé ecte ?%g%?% EE 3?5ﬂﬁj%éﬁ%is?i%g %ﬁ
"enboni ¢ aci WPEPRFIetacPEelipmanyitesksd”. 15 Exanpl es of suitable
solvents and/or diluents are: water, ethanol, acetic acid, nethanol,
propanol, iso- propanol, n-butano|, tert-butanol, acetone, or nethyl ethyl
ketone or a ﬁ?xguﬁgqﬁ%QRﬁ?cﬁm%ﬁﬁkm%ﬁtthéheaﬁﬁﬁﬁﬁﬁﬁQ%nﬁﬁp%Eﬁ%%%t§°as
sol vent 10 xttite amddvent26ndi toeptisext gnethsel vaniseand dil ugntisemgy be
red solvents or solv xtyres are water,

i denti cal i ff . P t m
;tﬁgngf? acg§$%¥é£$r g%%%p%@%%%o%? ?%?thbﬂPﬁﬁol95?%§5§ggﬁelﬁnﬁoﬁﬁxtures

t hereof . AqueittlRs witlyemixinxtir dhe isepamdixiar grafessndmorstrap e)ar gani ¢ 25
sol vents, such as, for exanple, those |isted above, and water with a water
content of 1-901, preferably 4-80% are particularly preferred. It is
parti cul-arl ylIpr efer E8FthETenpIEsf exg el \&IMOod LR Xt UERe a REPEESEERANO

m xt ur e1bavid@eari@iaedl the invention comprise employing the same

diluent or diluent mixture in step b) and in step c).

~ Suitable as carboxylic acid according to the invention
are branched or unbranched, saturated or unsaturated

20 aliphatic organic carboxylic acids and aromatic organic
| - carboxylic acids consisting of from 2 to 30 carbon
atoms, it being possible for the latter to consist of

one or more aromatic ring systems, to be fused or non-
fused, to be substituted or not substituted on the

25 aromatic ring system. Such carboxylic acids may also be
polycarboxylic acids, for exémple di-, tri- or tetra-
carboxylic acids, or else sulfonic acids or phoéphoric
acids. Preferred for a use according to the invention

is pharmaceutical and toxicological acceptability as

30 known to the skilled worker, for example from the GRAS
("General Recognized As Safe") list. Additionally
preferred for the purposes of this invention are adipic
acid, alginic acid, malic aid, ascorbic acid, benzene-
sulfonic acid, succinic acid, dibutyl phosphoric acid,

.35 dihexadecyl phosphoric acid, dioctyl phosphoric acid,
acetic acid, fumaric acid, gluconic acid, glucuronic
acid, glutamic acid, alpha-lipoic acid, maleic aéid,

malonic acid, lactic acid, octyl phosphoric acid,‘oleic




content of from10 to 99% (mn) , preferably 20 to 9606 (mn), with

_ preference 50 to 90% (mM m, in particular around 70% (mm. 35 Preferred
diluents are water, ethanol, acetic acid, nethanol, propanol, isopropanol,

n- but anol, tert- butanol, acetone or rmej yl ethyl ketone or m xtures of

two or nore of these diluents. 22 The particularly preferred diluent is

water. In one variant, the additives which increase the 5 solubility

and/ or SUPPr §83320GLeTREAL Qid R CHUPls ORLrLOE[TLLOR, H@0d 2 ch are
optionally to be added in ,step a) of the process producing sterile

suspensi ons SFa?PﬂﬁhtPVm§BPHHI§a8§§|éuﬁ%pﬁﬁh%sc@ﬁpFBﬁe§lk§ﬁé &&ded sdur i ng
t he productlaﬂdobmﬁaiunyr@aﬁ@muhbﬁale(ﬁaﬁﬁlédﬁéﬁﬁWaﬁﬁéEeﬁ@é&“ﬂyﬁ3before

the sterilization _and befar carr out proce teps a). i) .or i)
Surfactant's ghg BPE?@?%%I?Q ﬁBFﬁyé 1Pﬂe§€e E@OFﬂFe§CLﬂ tIF F%gcular
pref er ence feciéurfaaﬂahtsclSaséﬂectedlﬁcg&ubheagﬁdup t@n&u&ﬂna@mﬁ "Tween

20 (INCI po t I et hyl ene( 20 sorbltan non | aur te)
Tween 80 (Ih%%égEFé gc%afeﬁﬁﬁ&%%§lf%%§¥ % enéfZ%?soangéﬁrnﬁﬁg eate)
Cr emophor RHChere‘e cfegbl ﬁg»yé@roexnwaigxygm@anam 40 tBNEndPEG4E 20

hydrogenat edogagheravkhli fEeamphorg R 6o {HecL o909l /metﬂsi. y£er ol
hydr oxyst earate 60, 1NCI PEG 60 hydrogenated castor % Crenmophor EL

(macrogol / gl ycerol ricinoleate 35, poloxyl 35 castor oil) and sol utol HS-
15d(polymmhytﬁneagEm@Qhﬁ15 mwd%@§m§deammkggﬂﬁﬁﬁnog@hé %gjghﬁggnplor il d
hydr oxyst ear These an urt additives are kn to the skille
mgrkeryfor e%%ﬁp H2lc f POATHET QR EPOXY %%lﬁSﬁgﬁe?rﬁiF?i?FB?aggFBP ﬁgﬁrnazie,
Kosmet i k andgam@menzensescabgeteﬂf(SthbdhibonaZGﬁz). St Prepamatidon of the
sol ution/solyd{pns; &ot-ipe procedure according to process steps a) i) and
ii) without the addition of such additives which increase the solubility
and/ or suppress aggloneration, in particular

15 Examples of suitable solvents and/or diluents are:
water, ethanol, acetic acid, methanol, proPaﬁol, iso-
propanol, n-butanol, tert-butanol, acetone, or methyl
ethyl ketone or a mixture of two or more of the
abovementioned solvents as solvent mixture and/or

20 diluent mixture. Solvents and diluents may be identical
or different. Preferred solvents or solvent mixtures
are water, ethancl, acetic acid, isopropandl, tert-
butanol or acetone and mixtures thereof. Agqueous
solvent mixtures, i.e. mixtures of one or more organic

25 Solvents, such as, for example, those listed above, and
water with a water cohtent of 1-90%, preférably 4-80%,

are particularly preferred.

It is particularly preferred to employ as solvent

300 mixture a water-ethanol mixture having an ethanol
_cdntent of from 10 to 99% (m/m), preferably 20 to 96%
(m/m), with preference 50 to 90% (m/m), in particular

around 70% (m/m).

35 Preferred diluents are water, ethanol, acetic acid,
methanol, propancl, isopropancl, n-butanol, tert-
butanol, acetone or methyl ethyl ketone or mixtures of

two or more of these diluents.



gel formation, is preferred. 35 Process steps a) to d) of the process for
. producing sterile suspensions of slightly soluble basic peptide
conpl exes, and the process for producing sterile 23 |yophilizates of
slightly sol ubl e basic peptide conplgx?§ are preferably carried out under
conpletely aseptic conditions in the closed pharmaceutical production
systemfamliar to the skilled worker. A 5 production systemof this type
can for the purposes of this invention consist of one or nobre containers

known to th skillgd rkﬁr fromhis_expert know edge and suitable for
aseptic phar mateltt éFﬁg?ﬁ VNPT BheIHRe e LRt al iefatey noreover have any
technically possible 10 volunme. It is noreover possible for process steps

a) to d) toqhe ri in e and .the_sanme container or in two or
nor e containé?s.gﬁé_tﬁgrggég’ofggﬁo Sgdﬁﬁﬁgescoﬁﬁ Fher§FcF?a?§ al

possi bl e ¥ or seBb 6} Lwwr andf orheuppresessggilepertoibe, canr ipadtdwliar one
contai ner. 18e15rbhRac288, OLnADLA 4L ' , ' | so be
connect ed toggther iﬁ a suitgblgﬁﬁﬁ%ﬁgﬁ%ﬁﬁgﬁﬁgé?#$23t%??%lggéﬁgrﬁgr but
nevert hel ess®afBo B sePar abteefr BHOHSS anéoher .prRuGisept | sterddsf er of

‘any nat eri al suspenghons, of OE1e¥BERYescSUBPENSLARS ﬁ@ﬂt%@é“bb%%&e%kszo
subst ances and nlégures of. subgﬁances, between two of  nore contal hers can

308N Wridigh el e KRORAUEBLPRe Ofkitheed] AbRkeFOl8EdRNas, for

| i kewi se také pl &
exanpl e10 t heoughi dpp | sepaoatef splesivne defadlCEllk Peesstilezatgcd. by

punps). | n addkty | ve. .gas .9. 25 nitrogen, can he . used in
such a process st%%?r%aﬁﬂglgﬁrﬁ aﬁ]tgrp%%ceea distzciec?r?aﬁ)y%ﬁi St uilslﬂe'd by being
controllable to a desired specific tenperature through the presence of a

- suitabl e coaduiEaSySiEM €afe COQLiAG-ahRFKet Lpgga sHitabl | ant.
Cool i ng systens, and 30 coolantsqg%e kn%mﬁfto ?ﬂgfgig?ledyg%rke?h%g§n1his

expert know TUGES Vit t Brp8r A3 HhiXh PHRTBESBEE Hipr surfactants
15 selected from the group consisting of: "Tween 20 (INCI

polysorbate 20, polyoxyethylene (20) sorbitan mono-

laureate}, Tween 80 (INCI polysorbate 80; polyoxy-

ethylene(20) sorbitan monocleate), Cremophor RH 40

(macrogol/glycerol hydroxystearate 40, INCI PEG-40

20 hydrogenated castor oil), Cremophor RH 60 (macrogol/

glycerol hydroxystearate 60, INCI PEG-60 hydrogenated

. castor olil), Crémophor EL (macrogol/glycerol

ricinoleate 35, poloxyl 35 castor oil) and solutol HS-

7 15 {polyethylene glycol 15-hydroxystearate, macrogol/

25  glycerol .hydroxystearate 15)". These and further
additives are known to the skilled worker for examplel

from "Fiedler - Lexikon der Hilfgstoffe fiur Pharmazie,

Kosmetik und angrenzende Gebiete" (5th edition 2002).

30 Preparation of the solution/solutions for the procedure
according to process steps a) i) and ii) without the
~addition of such additives which increase the
solubility and/or suppress agglomeration, in particular
gel formation, is preferred. |
35
Process steps a) to d) of the process for producing
sterile suspensions of slightly soluble basic peptide

complexes, and the :process for producing sterile



the cooling systemfor carrying out process steps a) to d) is preferably
0-40C, with preference 2-25C, particularly preferably 4-16C. In addition,
each 35 container may optionally be anabIe e.g. through the presence of
appropriate novabl e el enents such as, é% exanple, rollers, and optionally
have a renovable device for m xing, pr erany a stirrer, for exanple a 24
paddl e stirrer as used in pharmaceutical production. In a preferred

o 00eSS S eps S Lo 8 a0, | one and TRy sans ionta maort | RERANe) Ple

process steps_a ino

for the contﬁ?ﬂéreﬁﬁ?réﬁ%ﬂlgr?g ﬁ%@%y CRERBEILI WM YRERE f GOTPhHEERAY. I n a
further prefeasepdienbathakitiioide phocesses dib@&ﬁorgﬂ@gnb@ehchhnvent|on
conprise car s ste to d r .nmore _containers, it
bei ng possrb#¥6@%cggg%hggon arn%%mggfr%naﬁ?y %glg A Rk e Bevi ce
for mxirdg, Eh@dm¢te¢@oshetﬁg p@s§hbﬁetypm'¢am)fmrnbhe phrpbsepr ecess
steps Lo be eatsl edvolt iodScbAsane eantaides, dbe ThXbog LD GReRR oL ePS

a) to d) of ,he process__accor |ng to t i nvention prefera akes pl ace
by stirringtandiCanshbtisfamMarise cremediidut esparEndnestiedde osndt

interval s. T@@lm}zﬁldﬂg £oN, a HOWeVEer phak$a et iaah eﬂ%ﬂﬁ’f{ﬂﬁel ¥he@el- by @
plurality of nr fornms, sinmultaneously or sequentially, continuously or

at interval scorral PEYp RSy FAVE @rnrycutF%TIE)‘FchaHBdBE?PéH:@ystem ,
and in ﬂ@ls‘E@$umautbtomsmmbheuterZﬁoadﬂbleoﬂef proceessst¥Ppenagacpyi ng out
t he m xi ng, r t S leld are nimzed, for
exanpl e theﬁgﬁrgoggé C%%ﬁ\ ornﬁ%pg%noPg o%%es of° baETe 5%%%?H%eﬁoﬁflex by
30 |ncreasedﬂﬁeﬁwglPFoWQﬁ¢tQﬂﬂﬁﬁwnaﬂﬂmnlmaths casemmf bevo causedref or

~exanpl e, by d&ec4@orOUS @ngsr gpig et.;'s bhRY.£ 0 PLePLLat e
_optrnrzatron of the mxin %an easr be efgectgﬁ%%jmiﬁgxgﬁ %? ghgorker on
process steps To be carrled out in. one container,

15 the case of more than one container, they may also be
connected together in a suitable manner known to the
skilled worker but nevertheless also be separabie from
one anothef. The aseptic transfer of any materials,
such as, for example, suspensions and solutions of

20 substances and mixtures of substances, between two or
more containers can likewise take place in a manner
known to the sgkilled worker, such as, for example,
through application of pressure or reduced pressure

| (e.g. by pumps). In addition, a protective gas, e.d.

25 nitrogen, can be used in such a process step. Each
container is additioﬁally distinguished by‘ being
controllable to a desired specific temperature through
the presence of a suitable _cboling system, e.g. cooling
jacket, using a suitable coolant.‘C'ooling systems and

30 coolants are known to the skilled worker from his
expert knowledge. The tempefature which can be set by
the cooling system for carrying out process steps a) to
d) is preferably 0-40°C, with preference 2-25°C,
particularly preferably 4-16°C. 1In addition, each

35 container may optionally be movable, e.g. through the

- presence of appropriate movable elements such as, for
example, rollers, and optionally have a removable

device for mixing, preferably a stirrer, for example a



t he basis of his expert know edge. 35 (Adequate) mxing will for exanple
~ prevent aggloneration of the particles of the slightly soluble basic
pepti de conplex, as well as the formation of a 25 solid sedinment which
cannot be resuspended, or can be only %@rlially resuspended, and inter
alia, ensures that the suspension of the slightly soluble basic peptide
conpl ex produced after process steps a) to d) 5 is honpgeneous and can be

admi ni st er edppaaeat ecakk¥r dbreséhyinlphismabser eAsSUrodid®ioRl i @ that the
suspensi on produced by the process for producing sterile 10 suspensions

suitable for parenteral adm nistration of slightly soluble basic peptide
conpl exes byInrenqmséféx&emgemhed$ment ethﬁog@ré¢€£@@swebboadﬁhgrmbe

h I di h
Bt shows. no-agal BrerEtPh EEBETRe1BaE B ECoHE: FRerss aRarar For i on o
a solid §%d|ﬁen@n ﬂhﬁchndsth@tsame|§OBMBynpantualmﬁlm@smgﬁenﬁdbléorand can
al so be ad”‘ﬂhétﬁbﬁga@ﬁéﬁnB E?Bthﬁ% th&ve %2&%&%%%%&e0%f%qﬁes%%ﬂ@ns'On

of the slightly,soluble 20 Dasic peptide conplex In step b t he process
for producifg“sP@rile suspensions of slightly soluble basic peptide
conpl exes takes pl ace by. reducing t he solubility of the basic peptide

conpl ex resu ing a the re on of the_pasic peptide wth the
carboxylic 2 ac%d 3%1 g RES e%ﬂ APRPGHRERE - dlEE@ﬂtHHQQE%§q§r nor e

steps uril | a@eosdlggtlyOSOMMH(3inﬂﬂntxnﬂnlchmpﬁbﬂ®|exaﬁf?ﬁhgitﬁhﬁs To
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of | osses , 'S necessa ré to be care selection
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experinents are known to the skilled worker from his ex
for two or more of the process steps to be carrled out

15 in one container.

The mixing in process steps a) to d) of the process
according to the invention preferably takes place by
stirring and can optionally be carried out continuously
20 or at intervals. The mixing can, however, also be
achieved diversely, e.g. by a plurality of mixing
formg, simultaneously or sequentially, continuously or
at intervals, for example by pumping in a circulatory .
production system and in this case with or without

25 additional stirrers.

When carrying out the mixing, care must be taken that
losses of yield are minimized, for exampie there is no
. foam formation or losses of basic peptide complex by
30 increased deposition on the container walls, as may be
caused, - for example, by too vigoroue and rapid
stirring. However, an appropriate optimization of the
mixing can easily be effected by the skilled worker on
- the basis of his expert knowledge.
35 '
(Adequate) mixing ‘will for example prevent
agglomeration of the particles of the slightly soluble

basic peptide complex, as well as the formation of a



know edge and are sinple to carry out, such as, for 35 exanple, solubility
_ determinations in the particular nmediumat, for exanple, various
tenperatures or visual observation of the onset of suspension. 26 The
continuous or stepw se separation proces f in step c¢) of the process for
produci ng sterile suspensions of slightTy soluble basic peptide conpl exes
i's distinguished according to the invention by depletion 5 of solvent or

sol vent m xt 4p8idOfsckii@RNRONER | €8nnbPNBe Hed Qﬁ}ytcé @ d and
of the addItIV§Y whi ch ﬁge optional Iy added to,increase the so ility
a

and/ or- suppr 88sY agijft ot S5 SPRRASEs pe ABAONL BB¥ aidleld n@ﬂﬁ%§Q® with
the |iquid cbnaenttné t s dén slispenst orcei fﬁig&dil%ﬁd sldaRt | gadlily

further dil dil uent. bein n_one or step The
i ntention o?g%e Icce:’fnpg 5 spror?ﬂbcaq%gl%%?%t PSOFEEEC a?ont%nfi Jof
sol vent &r s@$vel’mmcrge¢temws arehdof caaddbei veedm i stte e @plmmﬁ&b:laytl@dded to

i ncrease thejggeéei#blllty and/ or suppress aggloneration, in particul ar
~gel formation extent enabling |yophilization of the suspension of
the slightly soluble basic peptide conplex but also permtting direct

par ent er al E@”niﬁsﬁﬁﬁkioéngﬁrbae §H§Q§n5éPﬂa0rtﬂﬁtthﬂx?osﬁgﬁgﬂ%ﬁbEUtEd
| yophi | i'zat e of the sli htl¥ sol ubl e basic_peptide conple The extent of

the sol vent REATERT wi oR frEEQ@esﬂryl?@Fls;RﬁqquHﬂﬁ'nlﬁF@Hlaépends on
t he parm&uﬂsuspéﬁssmmwemulaab&elwﬁmt pexenteraChai@eiel distdtcidh Noles ar e
known to the %g mor gr bflromthe r el evant eci al i st Ilterat%re. For

exanpl e, the T &884Fden HHY BakeP® PE&?‘pean FRIFHTS of
PharnaceutHﬁﬁcoﬁiﬁxﬂuﬁ%HQZCDQ SLErll$SJ&$§huhuhaﬂHemnmmraOBSesmﬂeents 30

or sol vent rﬂﬁ% L fod £ O}ventoﬂ;gem A olyes gy theifyfontgnts with

and/ or at whj vari ous pharnmaceu |ca preparati ons
t ook pl ace. ls@r@%@o%?F%QU%hénﬁdﬁ%%Wﬁ©é§30¢9%@QNEE%R#Q9 ®E&r thiut anol /

15 peptide particles and/or formation of a solid sediment
which is not or is only partially resuspendable, and

can also be administered parenterally directly.

Generation of the suepension. of the slightly soluble
20 Dbasic peptide complex in step b) of the process for
producing sterile suspensions of slightly soluble basic
peptide complexes  ‘takes place by reducing the
solubility of the basic peptide complex resulting after
the reaction of the basic peptide with the carboxylic
25 acid by adding diluent_orrmixture of diluent in one or
more steps until the slightly soluble basic pe?tide
complex precipitates.'To achieve a maximally complete,
quantitative precipitation and minimization of losses
of vield, it is necessary for there to be carefui
30 selection and optimization of the solvent and diluent .
used, or mixtures thereof, but also of the temperature.'
However, such selection and optimization experiments
are known to the skilled worker from his expert
knowledge and are simple to carry out, such as, - for
35 example, solﬁbility determinations in the particular
medium at, for example, various temperatures or wvisual
observation of the onset of suspension.



wat er sol vent nixture are discussed, but at the same 35 time it is also
_ Stated that with other solvent nixtures, such as, for exanple,

et hanol /water, n- propanol/water or nethanol/water, the content of the
particul ar organic solvent appears to_ limted to a 27 maxi mum of ten
percent by volume for conplete successtul |yophilization. The extent of
the additives which increase the 5 solubility and/or suppress

aggl oner at i O'II'hei RcRaihiueilisalor 98tebRL g8t ié@ﬂ)ax%.‘&@.%naspzrctc%ssexﬁﬁpls%ep

surfactants, ferably Tween 20 (I NCl pol'ysorbate
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hydr ogendt edoc€assotvendt | Jor Oserhvpmlr Bix{maer ogot / gineser alon-ipeiptdldeat e 35,
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15- hydr oxyst ear at e, macr ogol / ycero roxys earat 5) il
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nds on articylar
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basi s ofLohi ss@sgmd;lchcmobéhﬁigereéﬂﬂdéd fnd epafmhallyntm&tﬁus phakepeeut i cal
addi tives ' a%% Hbl Lity for various o and renteral

fornul at i o\r,:/rsy,) ?ues fe SContent 8ar® dﬁ'oé:celjssc’g-'c? BSt t héSr evi ew
by Strickl einQ’WFaEMegfl @élle d@ﬂ@um 28040 a0l . t80rEdeceepl et i on

in the separgid OnegHQGRsS & PR CYL ts%&%efe:!tac‘?nﬁ&g&fd' QG t O Jlehe

I nvention in fwo ways, by _use of a filter centrifugation, and can
take place?d Jotrfev%? H‘Blléhstaéf% OPHP§nﬁ&}YopQ¢%?%I tp ekteyease the

15 solubility and/or suppress agglomeration, in particular

gel formation, to an extent enabling lyophilization of
the suspension of the slightly soluble basic peptide
complex but also permitting direct parenteral
administration of the suspension or of the

20 reconstituted 1lyophilizate of the slightly soluble
basic peptide complex.

The extent of the solvent content with which freeze
drying is still permitted depends on the particular
25 solvent or solvent mixture. Characteristic limits are
known to the skilled worker from the ~ relevant
specialist literature. For example, the review by
Teagarden and Baker (BEuropean Journal of Pharmaceutical
Sciences, 2002, 15: 115-133) indicates various solvents
30 or solvent mixtures (cosolvent systems) and vé.lues for
their contents with and/or at which a freeze drying of
various pharmaceutical preparations took plade. Thus,
inter alia, the advantages of a 20% (v/v) tert-butanol/
water solvent mixture are discussed, but at the same
35 time it is  also stated that with other solvent
' mixtures, such as, for example, ethahol/water, n-
propanol/water or methanol/water, the content of the

particular organic solvent appears to be limited to a



addition of further diluent or diluent mxture in one 35 or nore steps,
~although further addition is preferred. |In addition, the concentration of
t he suspension of the slightly soluble basic peptide conplex can, after
the depletion has taken place, be adiq?;eg. by specific 28 addition of
the diluent or diluent m xture and be I gher than, the sane as or | ower
than the initial concentration before depletion. Increasing the concen-

tration of tiﬂgxwﬁﬂen%ﬂ)n ténpr%;e@crcre@'f% Spin tha P! ekben %r%bﬁ%t@ a

filter, on the ba5|§ 3 he,screen size and/or of the retention range of
the filter PHECFFHEM E:BﬂP]éHl%?t%% suspension, the content of solvent
or solvent m xture, of free non 10 pept| de ians, of excess carboxylic acid

and of the itives WhICh are. _opti I adde i n¢grease the
solubility angg \sé%ppr ess aggﬁ}'c} gt%i%taiﬁ V&S ed%tle 1 BAETEREC partti®l es of
the slighl ysgbuhbllEtbaand/pepsupgreserrpjggﬁ.omeeartebai,neci parttiivd saase, in
particul ar the 15f8?fﬁraﬁ%n°f Lhensokyent sor. salvent m xture %{1}% niihere

i

appropriate,“also o e additrves i'ch |ncrease thé Sol ubi y dnd/ or
suppress aggPBREPBEEPHY, | nTYRERI cul2®  gel INGE mat iRed.ysioxrbedduced 29 t he

diluting ef feetyekyébeyl&hé uet sOFb tidhentolotbh@avahch isepeefergaply
added to 20 %_ﬂg fartlc | ar extent which is _known to _the skl 'l ed vvorker and

i s desired. er mP® VFPﬁPat?ncl Gles aRPrEPREHYIeRe 2N &g Fatal |
mat eri all® sundabbbedos) f he dephephon | nRAr ocess Z&as:txe@oq)/glgﬁmelbm ng

h | I th f d
chem cal Iy | Agatokptel gz, Lhe 20! velAnd.dl Liont o e Cherear and
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Filters for the purposes of thi's i'nvention exanpl e paper
filters, gl a35hki bEFSFOPPELs, ETqua(F‘laEIOQC’l/lecerOl ricinoleate 38,

i5 poloxyl 35 castor oil) and solutol HS-15 (polyethylene
glycol 15-hydroxystearate, macrogol/ glycerol
hydroxystearate 15), which still permits direct
parenteral administration of the suspension or of the
reconstituted lyophilizate of the slightly soluble

20 basic peptide complex depends on the particular peptide
complex and on the particﬁlar_ pharmaceutical
formulation, but is known to the skilled worker on the
basis of his expert knowledge. Thus, for example,
numerous ‘pharmaceutical additives which increase the

25 solubility for various oral and parenteral
formulations, and values for their contents, are
discussed in the review by Strickley (Pharmaceutical
Regearch, 2004, 31:201-230).

30 The depletion in the separation process of step ¢) can
take place according to the invention in two ways, by
use of a filter or by centrifugation, and can take
place in one or more steps. This may optionally entail
addition of further diluent or diluent mixture in one

35 or more'steps, althbugh fiurther addition is preferred.'

. In addition, the concentration of the suspension of the
slightly soluble basic peptide complex can, after the
depletion has taken ‘place, be adjusted. by specific



fiber filters, depth-type filters, nmenbranes, nenbrane 35 filters, gauzes

~and filter gauzes. Preference is given to nenbranes, nenbrane filters,
gauzes and filter gauzes. Exanples of suitable materials are: cotton,

cel lul ose, cellul ose, cellulose m xed ers, cellulose - 29 nitrate,

cel lul ose acetate, regenerated cellul ose, glass fibers, quartz

m crofi bers, glass, borosilicate glass, borosilicate glass fibers,

pl astic, pO'é(&@itlonQ()'d’@mtq’Fe Behyeakbopat ealp@éﬂ@rqag&ﬁﬁee BHE GLef | on),
5 PVDF, net |S, msta al Ogs coated netals, sintere netal s, ceram cs.

Preference i &gl a EanPEs, Ohetlavesuhans, ther iatadpile, iron,

ni ckel and cm@mumtm abeﬂbi‘éyﬂepi'é@ﬂoals Trofr EXAHY exnst abnkess st eel
and brass, nd coat ed tal s _and/ or et al gqo%/r 0 such as, for exanple,

tefl oni zed st ht@CEt EI3 SUSRSH I T L S RIS rticularly preferred.

Further 5pr ef erred mat erials are plastic, pol yrrer pol yam de,

pol ycar bonat g, ?HE Eir %ﬁ%'t‘i%% 15}'F1§S<QT%f I %1) £1 plol )ﬁsul fogfs an(g/ or
S

m Xtures thereo [ast i aré neant a nbvvn et er i a3 whose basic
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elasticity, fracture 20 resistance, thernmal and chem cg stability can be

varied wit hi SPYFFRE | PH 3O Y HugR Tt heoLBeREt |n81¥t61fretrhe°fstfd-’r6tq n§oRat eri al ,

the prodoct imeptprdcedsnand bhe eeswdxt lda&baafxyaddﬂ thyeg. Sueh gl dhag
r.ov] ded addi ti ves are cteri zed 25 accor di ng
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15 - content of the solvent or solvent mixture and, where
appropriate, also of the additives which increase the
solubility and/or suppress agglomeration, in particular
gel formation, is reduced by the diiuting effect of the
diluent or diluent mixture which is preferably added to
20 the particular extent which i1s known to the sgkilled

worker and is desired.

The term "filter" includes according to the invention

all materials suitable for the depletion in process
25 step c¢), these being chemically inert towards the

solvent and diluent or mixtures thereof and having a

porous and/or sieve-like structﬁre which makes it

possible to retain the particles of the suspension of

the slightly soluble basic peptide complex and to
30 deplete the liquid content of the suspension.

Filters for the purposes of this invention may be for
example paper filters, glaés fiber filters, quartz
-fiber filters, depth-type filters, membranes, membrane
35 filters, gauzes and filter gauzes. Preference is giﬁen
to membranes, membrane filters, géuzes and filter
gauzes. Examples of suitable materials are: cotton,

cellulose, cellulose, cellulose mixed egters, cellulose




to the invention. Al so preferred for the purposes of this invention are 35
~three-dimensional filters, i.e. filters whose separation surface extends
into three-di nensional space, such as, for exanple, a gauze or filter
gauze made of, for exanple, stainless eel, e.g. inthe form30 of a
cylinder which is open at the top and bottom (filter drum. Such
three-dinensional filters nay, because of their greatly enlarged surface

area, |ead taitaatepprewadusepar atat&ftalﬁbtheré§8ﬁé§£t8§ngrc%§9§1g_;aesiet 5 being

ossi bl e for _such rovenent to be wam
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e sel 8t |
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Bath PaGSP
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| aser diffr er fracto he,screen.size . and/or the
retention 3%%%@E%s§%he§$é%{ f& §§£E¥cug0§% Rr?EFE %ghneEPFSh *so that,
on the one HRFREeRIRA paeatieglied sof arpe slaghicy Esﬂlym‘@lre basilyapedei de.
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15 _ | A |
By plastics are meant all known materials whose basic
constituent are synthetically or semisynthetically
generated polymers. Technical properties of plastics,
such as moldability, hardness, elasticity, fracture

20 resistance, thermal and chemical stabllity can be
varied within wide limits through the selection of the
starting material, the produetion process and the
admixture of additives. Such molding compositions
provided with additives are then characterized

25 according to DIN EN ISO 1043 (thermoplastics) and
according to DIN 7708 (thermosets) . Semisynthetic
plastics are produced by processing natural polymers
(for example cellulose  to celluloid) . Synthetic
plastics are generated by polymerization (polyaddition,

30 polycondensation etc.) from a monomer. All such
plastics and polymers are to be regarded as .belonging
to the invention.

" Also preferred for the purposes of this invention are
- 35  three-dimensional filters, i.e. filters whosge
‘separation surface extends into ‘three-dimensional
space, such as, for example, a .gauze or filter gauze

made of, for example, stainless steel, e.g. in the form




becone bl ocked and depletion of the liquid content of the suspension is
_inpeded or, for exanple owing to an exorbitantly |arge expenditure of tine
and/ or pressure 35 to be applied, is not or scarcely technically feasible.
The selection is a sinple matter for t skilled worker on the basis of

hi s expert know edge and, for exanple, y nmeans of appropriate

optim zation experinments. 31 The terns "screen size" and "retention range".

in relationoto {ikhansderc! wde-RCoQy dbgant Ost h%ﬂenvgab' b g be Lgm nal

val ues, i.e. %oi exanpl e values stated by 5 the manufacturer or on the
basis of conVEntFohal dr¥PhndaPlFRat tb%eendineRrioaRles LA4E8ERI sHEd by
suitable nebsusesendfnehbodsgrahslyavalaggsdi Bukhaceaseenl sead tkanges,
such as, for ﬁx%ﬁﬁﬁﬁ the average scneenﬁgrze. Pr%terence is given for the

purposes of Thi s FAVET ofcHI T ot X s dFeehPSi FEPATAL I BeRETT on itange of
1- 250 m 5 pre¢drabbyssible 100r npuphr tihcilmprbyepeatetabby afinife3Gem

Preference ig,fuprthet g QHEE i selnventi tg a screen
si ze and/ or ayretent%ona%%Léﬁ¥%#€%§1- gﬁﬁ%mégﬁ%§%bF§ro%xéwg?fogyhland
15 parti cul a?l fipfeferaBfy sePagatizgn mraaess prudferobdleasboditaentingt he

processes ack@t&iiwl | 0grebe NIt @N 0 MPFb S MPLOYE NSk AS: f ink,&%&l?a '
st ai nl ess steelq&ggze wWith a retention range of 1-250 m 20 preferably of
2-100 m and PRITEH RIPPreretastySof 3-30 m it al so being possible for

t he stail®l ess steel gauze to be a three-dinensional filter drum In a

further pref d di_nen t he _processes 5 .according tq the invention
conpri se theﬂ?l?%‘t er DPei ﬁg{%m efect 885 rOm the Sgtra&fg‘ecsosnsisgﬁeﬁrg geuze
"menbrane, ¥ehtpandrin| teadsahd s timef epaling dne oorfawrer hof | ewtof i ber
Tenbr anes. megewBbnMALhALS SUeCLAl IIOmhG 00T LO0S! ShiRGAL. L

"plastic, poH¥ner, pol yam de, 30 pol ycarbonat e, propyl ene,
pol ysul f one"ti&ngEpr ef ePBBI e dvgiss o lgrowp\Hbem drearb panss unedaeofand s
enpl oyedsw tfomr sexfepls) zerPensd/ Obnkbent i vsdd@®ne leads to a

considerable time saving.

The selection of the screen size and/or of the
retention range of the filter in this connection
20 depends on the particle size distribution of the
particles of the particular slightly soluble basic
peptide complex. The particle size distribution varies
for each individual peptide complex and can easily be
determined by the skilled worker with the aid of his
25 ‘expert knowledge, e.g. by ' laser diffraction/laser
diffractometry. The screen size and/or the retention
range of the filter is to be chosen in this connection
so that, on the one hand, the particles of the slightly
soluble basic peptide  complex are retained = as
30 completely as possible, and thus losses of yield are
' minimized, but, on the other hand, the filter does not
become blocked and depletion of the liquid content of
the suspension is impeded or, for example owing to an‘
exorbitantly'large_expenditure of time and/or pressure
35 to be applied, is not or scarcely technically feasible.
The selection is a simple matter for the skilled worker
on the basis of his expert knowledge and, for- example,

by means of appropriate optimization experiments.



pf 0.1-250 m preferably of 0.1-100 mand particularly preferably of

. 0.1-30 m 35 1In the separation process by use of a filter, the device for

m xing, preferably a stirrer, is disposed in the correspondi ng contai ner
just above the filter so 32 that adequgje_.m xing is achieved, the filter
is not damaged and/or its functioning inpaired during the mxing, and

bl ocking of the filter, as described above, 1is prevented. A corresponding
optim zation is a sinple 5 matter for the skilled worker. This nust al so be

taken into ou us f three,,dl nme SI Q,nal filter, and .in.,such a
case the dev?gé fg[ré fr?lngm ng' %re er §BFY ex LehES i fPee TATTENsT dfal

space, e.g. Aelpreendtreddilémals Innﬂud&raemormumgetoftheshawmhﬁi&nstee
gauze filterpdPnhdpuminkd ddhlkion.; A Xifg. by, énbglgégfgggg d||%I¥the
[

separati on process after step c), and optiona
opti onal I3/ rERBvaBrBUERGFEESF or OFi xPRg, thehi Hagéwi ceofpr @fo@r\f@@lt)lonal

represent i ngsaaﬁaafdiﬁﬁatﬂén Pepbetten 0h1tbe bkaybdicaBLenl, QfikB%1e
suspensi on can.optionally take place Wwith_application

of pressure. lx??sﬁlgerﬁ%ré% ’B?Eﬁ?ﬂst hd SO Gifireadssn Jflbrtl?%ecﬁﬁﬁl PEafilGR of
pressure to rakgespl avehf as, exanplexaeld nuohs| yveragé kBkeeMalsszand 20

f | t that th
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to an &¥For bF? adt Fgreapgeiespandi/an e ofetémeion srmgeoof geasoelyn,

t ech Il T
Potmocout | ﬁﬁéﬁé@é@l o . Do a% Y ?ﬁﬁk&ﬁgﬁ gfg?r%%%:ym S “expert

‘phar naceuti c roductlon is known
il

know edge a ¢ aRESH Fﬁ@%cForlSexfdﬁ%tF@1€ hgévugh thcéfrl'@@fpllrépéés
conpressed abf 6h19t&hwbﬁtﬁbhtQkEdanbbE@€ﬁn61&% NRCASS ALY rde b8 ion

conpr essi on sug exanpl e, npressor. Corresponding
devi ces are %ﬁgc dg]t 0 tlhcg%r o™i né’tre%rer@@ﬁ'[ ﬁ% 0. A5pPPc 4B oﬁnéf
pregsuréﬁ,1paﬁ;1cularly preferably of 0.1-30 um.

In a preferred embodiment, the processes according to
the invention comprise employing as filter a stainless
steel gauze with a retention range of 1-250 um,
20 preferably of 2-100 um and particularly preferably of
- 3-30 pm, it also being possible for the stainless steel
- gauze to be a three-dimensional filter drum.

In a further préferred embodiment, the processes
25 according to the invention comprise the filter being
selected from the group consisting of: “membrane;
membrane filter” and is preferably one or more hollow
fiber membranes made of materials selected from the
group consisting of: “plastic, polymer, polyamide,
30 polycarbonate, polypropylene, PTFE, PVDF, polysulfone”
and preferablyrconsists of PVDF and/or poleulfone, and
is employed with a screen size and/or retention range
of 0.1-250 pm, preferably of 0.1-100 um and
particularly preferably of 0.1-30 um. |
35 '
In the separation process by use of a filter, the
device for mixing, preferably a stirrer, is dispoéed in

the corresponding container just above the filter so




range fromO to 2 bar is preferred for the purposes of the invention. 35

. On depletion by centrifugation, the liquid content of the suspension, the
content of solvent or solvent mxture, of free non-peptide ions, of excess
carboxylic acid and of the additives.wych are optionally added to 33
increase the solubility and/ or suppress aggloneration is reduced by the
centrifugation in one or nore steps to obtain the suspension of the
slightly sol ubae baaﬁiqnatrmpmhdengorﬁm exchlbiredentigid s fintpar ti€uhat
reduction 5 of. the sol vent or soalvent xture and, . where
appropriate, 8‘];?1‘5?% | vesl%\?'n I HTBHSE ¢ H@P%qﬁnl (AU O8n a O

suppr ess agghbwbnai i @nd bhoghingcafathegélilteryatisodeshy ibkd dibowii,ng

ef fect of thegd ILQE_I]_I I ref erably to the
10 parti cul a?se%gﬁtgh\%%?c gﬁs e\ﬂ?%%dit e"lgk}(&f[}v %aipl&ae%Q 5 &%g‘@g%‘ ed. The
centrifugat i BAtEeh Bpri shal ISriddled plagder hdthiprmast yabssoweet ity .

Sedi ment ati ofn®d Lbeouhb BaAr tus(él est 04 theesliofbhyiSphiibke;pasi c pgpti de
conpl ex takes pI ace horizon pendi cul ar to the veértical

rotati on axit® SARofi %ﬁFaFﬁEeﬁ??’r’-FﬁﬁPFoﬁ‘lX&V@r PF@§?r|a§t1¥t EFHReRLSs), and
vertically, ineo theepeddinenkacntd thadeqrizant ah tokaki-aimexisionan 20

vertical ce f or nt al Lot tihon _axis hori zontal "
and "verti cg%éal %g%%%%gcﬁhonhé\ngt h% cen I‘%I tiges?® t%ﬁ?eegl oga%%?\[r?llflﬁﬁﬁs
rotors afd t§pEs. ofn péddtionel misingn byorpumast ihepeebertedt he paeticul ar
rotation ax'éeﬁéhdaﬂ%nt%r%s%enéftéfgaéﬂe?‘ and 234 di LS% 13{” in o

sedi nrentation_of the particles. Centrif V\/m ch can
pur poses of k" lci’lhv]%}ﬁt B8n %Oﬂﬂllﬂyﬁ@“%ﬁaht%tci?ﬂfg% kavwiixénghe

skill ed wor keis idewise: igrPhardmce Wd s itagietd i3 30 suitable for

aseptic production, preferred exanples being horizontal centrifuges,

verti cal centrlfuges hori zontal peeler centrifuges, vertical peeler
15 Depletion of the liquid content of the suspension by

‘use of a filter can optionally take place with
application of pressure. It is @possible in this
connection for the applicatibn of pressure to take
place for example continuously or at intervals and

20 rising or falling. Care must be taken én_application of
pressure that the filter does not become blocked and
'depletion impeded or, for example owing to an
exorbitantly large expenditure of time, is not or

- scarcely technically feasible. The way of applying

25 pressure in aseptic.pharmaceutical production is known
to the gkilled worker from his expert knowledge and can

take place for example through sterile-filtered

~ compressed alr or sterile-filtered nitrogen, if
necessary using compression aids such as, for example,

30 a compressor. Corresponding devices are attached to the
container or containers. Application of pressure in the
range from 0 to 2 bar is preferred for the purposes of

the invention.

35 On depletion by centrifugation, the liquid content of
the suspension, the content of solvent or solvent
mixture, of free non-peptide ions, of excess carboxylic
‘acid and of the additives which are optibnally added to



centrlfuges and pusher centrifuges. The term "centrifuge" also includes in

-_ this connection all 35 accessories which are known to the skilled worker

and characterize a centrifuge, such as, for exanple, rotors and
centrifugation containers or inserts,_bif also additional internals as
detailed hereinafter. All known 34 types of rotor can be enpl oyed as
rotor, e.g. preferably vertical and horizontal rotors, swing-out rotors

and fixed- angthereator S hd tstﬁBglp@?Slabicf‘/c&Ofsu}bﬁ?eégt (&rg\?ﬁbﬁle%t@_% pped
iC

with one or ppr cent r.i fugati on ai ners_as I nsert

optional ly bgBreﬁgv e o é&?lﬁ%ﬂg hﬁgﬁEﬁPnoﬂntﬁﬁmaﬁ%?tweﬁ?aFtF@For In
t he case of h@rebthan e snapanémmmﬂo@nth@nbanghtlytbeSabmaybhglbncl|ned
in relatio r b [ artic rotor,

preferred |2%%?%%?§oﬁg%®lfron?§%ﬁ?oggkgglgreI%r ed ceni FF ¢ 63 ghcpor t he
pur poses Sof ¢hi §hej PpakEdn 9% hbﬁl§@ﬁwamtcamn$¢lxﬁmtomlﬁv@relaaﬁ _
rotation axigerer abg&:@?%até f Wt hale %dﬁkﬁ?&&rﬂhg%@nl&?eégg lgent i on

to a centr|fqgft|o cont ai ner optiona renova I xed component
of a verticaf i #h éﬂrlﬁEPPﬁQFﬁoHQEﬂOGGrﬁélPHe vBr PRERLCULEEat i on

axis. Al'so pg@Iefaﬁdaai@nlwvyothabﬂﬁluﬁﬂﬂgrbﬁﬂéatl@B %ﬁ@tahmﬁéﬁta%r

|1 I O f rtic rotor w h an
Phel Tnat | on CORAR B Bor g o LR o8 1 Pearelrilin | SRosd s Comihe

centrifdfes ponsiculal estentakbikhous tmavie tekihéedkibl&eér whrerhi s
expert know gdgejahd.syitable 25 for aseptic pharmaceutical production,
such as, for exanple, stalnless steel, and may advant ageously be . .
additionally prepared for the productlon in order for exanple to assist in

preventing amg oneraht 8NFRGatNen PakhinC! e%ﬁlciﬂlmﬁllghémesol g%%?basl c
pepti de conﬂ{ex 30 and/or formation of  a solid sedi'nment, such

exanpl e, P FRPHI O cofifai N 2 gribund SedamaREas 108t e Q1 wi thea
-slidi ngibehasdmriafed het pa¢ i sleghtDy beoluble basic peptide complex

takes place horizontally, i.e. perpendicular to the
vertical rotation axis, on horizontal centrifugation
(vertical rotation axis), and vertically, i.e.
perpendicular to the horizontal rotation axis, on

20 vertical centrifugation (horizontal rotation axis). The
‘terms "horizontal" .and "vertical" in connection with
centrifuges, types of centrifuges, rotors and types of
rotors relate, in contrast thereto, to the particular
rotation axis and not to the centrifugation and

25 direction of sedimentation of the particles.

Centrifuges which can be used for the purposes of this
invention are all types of centrifuge known to the
skilled worker, in use in pharmaceuticalrproduction and

30 suitable for aseptic production, preferred examples
being horizontal centrifuges, vertical centrifuges,
“horizontal peelexr centrifuges,  vertical peeler
centrifuges . and pusher centrifuges. The term
"centrifuge® also includes in this connection all

35 accessories which are known to the skilled worker and
characterize a centrifuge, such'as,‘for example, rotors

and céntrifugation contalners or inserts, but also

additional-internals'as'detailed hereinafter. All known



pehtrifuged which is inproved by the depth and alignment of the grihding.
. 35 The centrifuges may noreover have additional internals known to the
skilled worker, preferably devices for mxing, such as, for exanple, a

stirrer, for adding -- ------ ----- 35 3 polvent and/or diluent and/or
sui tabl e pharmaceutical excipients, carriers and/or bul king agents, such
as, for exanple, a filling pipe, for reducing the liquid content of the

suspensi on, syphsasoff Orr@X@ Pl €ana BeSUdnILRIPE, agechappeal andf or

pneunatic peele i.S moreoyer ,possi for a plurality of such

? dgyices. gl _ e Ele

addi tional iRteFRaFR Endiort it iF3Ks PRELEBREEL SOt F De HRBTERE n one
devi ce, suchraspréorarekafipked-angbaddicrcatd,rr et Maicly | sobelbow imsi de and.
serves 10 si ta al.so ag_fill] i pe and/or suction pipe. Such
addi ti onal iﬁ?érna;s nﬁi bg%bptﬁ%naj%%ﬁgbé%£vaﬁpghbr g2Fi xeU cofydifent of

t he cent 8 f ugentThéugaperat i orenipieeract uas i onirsfersuch addidh onalay
internals igpknommiie the skhblgdiworder ;and; 1 FQ@QB%%EtOf?Eh%hé5 devi ce

for m xing, such,as or exanple, a stirrer, can ace for exanple
from out si dePFRFbEgheTiseTBEOT maghst s.tifhe @RS ri ¢figalPs® spBas ooneel ati ve

centrifugal tenteifefafREr) coitassalE alhedde rEoNVent i QRRll ivRlgues sknown to
the skilled “Digg{o for ggnpl% - 100 000 g, or corres-,pogdin%_revolutions
per mnute. The ceﬁ?rl?ug i 67 &8 B F etat FY8 PBAELFHEGE ™% is to
be chosd® i riwithis poahectednisol immtidheoagytamoatiomot, the 25 particles
of the slightly soluble basic peptide conplex, and the formation of a
solid sedinent which is not or is only partially resuspendable is
prevent ed. APTetf¥igde eentrifugnriieon speed bhereburpesegentfif agdls force

or ranges thesregictan easd |y e idelardm neddhy Aiteg3Q 8k | | gdeperker with
the aid Ofl%é%ﬁ% ggtaﬁggvﬁe%%%férence is further given according
15 to the invention to a centrifugation container as
optionally removable or fixed component of a vertical
‘rotor with an inclination of 0° to the vertical
rotation axis. Also preferred are two or more
centrifugation containers as opticnally removable or
20 fixed component of a vertical rotor with an inclination

of from 0° to 90° to the vertical rotation awis.

The centrifuges consist of materials known to the
skilled worker from his expert knowledge and suitable
25 for aseptic pharmaceutical production, such as, for
gxample, stainless steel, and may advantageousiy be
additionally prepared for the production in order for
example to asslst in preventing agglomeration of the
: particles of the.slightly soluble basic peptide complex
30 and/or formation of a solid sediment, such as, for
example, centrifugation containers of ground stainless
steel with a sliding behavior of the particles to be
- centrifuged which is improved by the depth and
alignment of the'grinding.
35
The centrifuges may moreover have additional internals
known to the skilled worker, preferably devices for

mixing, such as, for ‘example, a stirrer, for adding




e. g. by appropriate prelimnary experiments. Reduction of the liquid
‘content of the suspension can optionally take place during the
centrifugation or 35 thereafter in one or nore steps and, for exanple, by
use of a suction pipe. It is preferred for_the purposes of this invention
to carry out the centrifugation at intervals, with the reduction in the
liquid content of 36 the suspension taking place in the pauses between the
centrifugati 9916680S AAY/RS aliﬁénEh%rﬁfﬂHﬂ' &HQ@&EP@ A gl i@ during
this that the susgen5|on of the sllgp sol ubl e basic pepti conplex is
retained, 5 FXEIPIOPLRxafA & Hfds aPRA RE IR Y P T oACEAL S s Fefbveéd: and

| osses of yiébd teheamgl, for féxadpge,pims, E&i:e&%ddﬂzlﬂg?ptﬂegﬂ_ll A BeCi sef
renoval of t r-_AJatan are mnim referred a |U0no
the dil uent §§n§¥ﬁ€en;P E%'tu?gseﬁﬂsbﬁ?ioﬁﬂF#§ f5ke pPRcEIRIBIHY t e
centrifudatioactadbner pipe, cennechamgatabn amd/or, |pnemmat£entpdaMﬁﬁlon is
carried out rvays I b gt tion
cteps. in one ey SEEL A8 Hondhidl pBRUTERe HARCE LTy R0
centrlfugatl%%c%téﬁélﬁh@¢%¥ éﬂ?@?nﬁ 8 @@ﬁfprfﬁgaﬂtéﬁnsathQKEPﬁeaﬂ@@pect|ve
reduction oftdhpel iciicdneantiantoRd gbhec8USRERSI Yk Z&Jh@xaingsneg during
the separation g%?centrlfu ation can optlonally be carried

conti nuous| YP&? i AE TVt s WhF?%feF@ncEOFéoﬁlvéﬁsﬁgenling §€r§?ﬁrr|ng at
intervall®, sumhliamaecﬁlmlgexamﬂce a9 tihie pausepibet weed /ohe seemtibnf ugation
steps and af t he tr 25 after-the reduction of the_liquid
content of téég sus%gﬁglo%é&9€%5§%%|n§ng d?%%saf?%y t he a&B%ﬁPBﬁﬁlytaklng
pl ace after X%navakkricerom, iﬁXQ¢e0degaﬁntopf_mﬂamwmnnrxfuge. The
Add't'onaJ|ybﬁ&fﬁ@ﬁdﬁ“hﬁﬁyofh&ct@&f?@ﬁeéfoéuEﬁ'§dh9§§§%§2l%hﬁe?nggé'ng

whi ch is brought 30 about sole accel eration an

centrifugatith Eorivai her £8§ §5Pﬁﬂ§dtW@ngﬁﬂnﬁn@ugdﬁ}dﬂhe Case of the

15  device for mixing, such as, for example, a stirrer, can

take place for example from outside through use of

magnets.

The céntrifugation speed or relative centrifugal force

20  (RCF) can assume all the conventional values known to
the skilled worker, for example 1-100 000 g or corres-
pondiﬁg revolutions per minute. The centrifugation
speed or relative centrifugal force is to be chosen in
this connection so that the agglomeration of the

25 particles of the slightly soluble basic peptide
complex, and the formation of a solid sediment which is

not or is only partially resuspendable is prevented. A
suitable centrifugation speed or relative centrifugal
force or ranges thereof can easily be determined by the

30 skilled worker with the aid of his expert knowledge,

e.g. by appropriate preliminary experiments.

Reduction of the liquid content of the suspension can
‘optlonally take place durlng the centrifugation or
35 thereafter in one  or more steps and, for example, by
use of a suction pipe. It is preferred for the purposes
of this invention to carry out the centrifugation at

_intervals, with the reduction in the ligquid content of




pp'ti onally with the assistance of an additional device for mxing. 35 The

. device for mxing is disposed so that adequate nixing of the suspension of

the slightly soluble basic peptide conplex is ensured. Further additional
internals such as, for exanple, to reduge the liquid 37 content of the
suspensi on, such as, for exanple, suction pipe, but also combined
appl i ances described above with, for exanple, a m xing and.renoval
function, atketeubeetisiposeachiangdf opldesi gaed1sd phated opsemeeh Thw el d

t hrough, for _ex 00_extensive, .rapid gr ipprecise renoval, of the
super nat ant g?%eﬁ?%? aé%ﬁ?'ﬁ%§P%H%Bgé?$i§H§‘ iEgﬁl§ﬁﬁ%§§¥E%%Ei9§*can
easily be esndblarsheddy theisgi [dheis wohker the osglzpappriopr i af e the
experinments. t t :Af O .accor.di 0 the ] tion it is
possi bl e opt f%%%ﬁl‘%?t ge’o%ﬁjdbtﬁb tbhgglgjsggﬁgf’g% q{rzgl'tﬂﬁge}tctylo%hiljlel@ég?lgdsui tabl e
phar macedt i cat €exéPpi BRBBPlechBPEi ald ahe/ didwdidkicegtegénts seoeves!, for

exanpl e, 15 mBani tlssesor bbtol ypeild t obyrbiighal 0%y gl 48881, SOl €
starch, sucrose and saccharose. Addition, of hese exci plents, carriers
and/ or bul ki THEEYRhYS: cAPPHAKET pl HERF SR eMaMOVSd) | B arfdI®r S¥®Steril e
solution. 20n#&raftef esce mbninveadfor the purposes of this invention to
addition of mannitol, sorbitol, xylitol, trehal ose, glucose, soluble
starch, sucrose and/or saccharose as sterile solution in step d) of the
process 1f0or The odpesPersedr i hédsuspensebnstbe sHighehy sokublkélbasitc 25
eptide co W t he 14 r.ef er. t algi pl y stihrring.
Ilgr gf er ence%%ﬁ??%er ég}juﬁ/en C%Boe(lt%ﬂz;gdi t‘%‘!{?[of naé{r}% told?&gggbi ttghe
xylitol, trefloseiuazfiirdseafter ubhe senrehfugatioseanddror daccharose as

sterile soli¢entriheygt 0eesss f@srpiodushndast entkevads! yaphil jzates of
slightly solublﬁﬁgagég egtkge cogpL es, .it being possible for the
addition to FRKE wee e centrifugation steps in one or more
15 steps, but preferably in the pauses between the
centrifugation steps and/or after the ‘centrifugation
after the respective reduction of the liquid content of

the suspension.

20 The mixing during the separation by centrifugation can
| optionally be carried out continuously or at intervals.
Preference is given to mixing by stirring at intervals,
such as, for example, in the pauses between the
centrifugation gsteps and after the centrifugation,

25 after the reduction of the liquid content of the
Suspension, and during and/or after the addition,
taking place after this reduction, of the diluent or
diluent mixture. Additionally preferred for the
purposes of this invention is a mixing,which is brought

30 about solely by acceleration and braking of the
centrifugation container(s) during the centrifugation,

- optionally with the assistance of an additional device

for mixing.

35 . The device for mixing is disposed so that adequate
mixing of the suspension of the slightly soluble basic
peptide complex is  ensured. Further additional -

internals such as, for example, to reduce the liquid



pl ace before, during and/or after the lyophilization and optionally with
. mxing. 35 In a preferred enbodi nent, the process for producing sterile
suspensi ons conprises a) mxing a sterile solution conprising the acetate
38 salt of an LHRH antagoni st sel ectedsfromthe group consisting of:
"cetrorelix, teverelix, ozarelix (D-63153)" and the salt of a carboxylic
acid selected fromthe group consisting of: "enbonic 5 acid, citric acid,

pal m tic aci déntenan agueens etBpBakiensol walh Mot ur &havidadnign £t hanol
content of HSQ];;?O t Q. .9026 ng{:rr) in parti.cul ar a:[ound_70(V mm, b)
generating, BY M SEnd*Hd addftiordf dpeds 2RBlIRRCRAT SeN PSS nor e
steps, a suspeoseonibh,t her skaghiky somikliegbasidc rpapiviade foomyliexn of t he
basi c peptid i t [ (CJ e l.ar_ ratio_of sic
peptide to cgf o;t)rz/l)l i%@a§?58?§¥ht %él%g/llo%ghet{\?%{é%ﬁt’%blsgngta%%tc p%sp?leﬁe O%grrpl ex
assunes 515 Bledfudhgrousdiwednr2: axamplle; 2 tas) dwpessivg, wapied niozi ng and

with furtheripdditi o8 r&ho¥aiebraghbUEhpeindthHeN, +b QN8 Q% HOT &3l eps
and opti onal%2 W th a‘g | i cat|on of pressure et hanol , free non-peptide
i ons and exc®s¥PoBLty Ig%xy?‘il%t%léjr%l i #lt hea§hspEASPoNCaBt arPASdln $eep b)

through use eftabbished eby sieel sgavzedf ivdmer heNi®GgR B@LEBLARHANge of

2-100 m pre | of 3-30 m and reducing the [iquird content of the
suspensi on, %%i[’jgggx%r)lt%ddi ng, while mxing the sterile suspension, thus
obt ai ned? of the slightly sol uble basic peptide conplex, a mannitol as

bul ki ng ageni; condai §f nge ﬁﬁ%%&h@éséOEHEE?Hin&’”%etBEO?[ﬁ%%n%g%?LS ;@) to d)
are carried out in one and 30 the sane or two cOntdlners, and thé mixing
i s brought %HoRPsByLdaesaPEapnelsyi tpepdd to the suspension or the

lyophilizate suitable pharmaceutical excipients,
carriers and/or bulking agents such as, for example,
15 mannitel, sorbitol, ‘xylitol, trehalcse, glucose,
soluble .starch, sucrose and saccharose., Addition of
these excipients, carriers and/or -bulking agents can

take place as sterile solid and/or as sterile solution.

20 Preference is given for the purposes of this invention
to addition of mannitol, sorbitol, xylitol, trehalose,
glucose, soluble starch, sucrose and/or saccharose as
sterile sgolution in step d) of the process for
producing sterile suspensions of slightly soluble basic

25 peptide complexes, with the mixing preferably taking
place by stirring. Preference is further given to the

caddition of mannitol, sorbitol,r Xylitol, trehalose,
glucose, soluble starch, sucrose and/or saccharose as
‘ sterile solid in the process for producing sterile

30 lyophilizates of slightly soluble basic peptide
complexes, it being possible for the addition to take
place before, during and/or after the lyophilization
and optionally with mixing.

35 In a preferred embodiment, the process for producing

sterile suspensions comprises

a) - mixing a sterile solution‘cdmprising the acetate



In a further preferred enbodi ment, the process for producing sterile
_ ‘'suspensi ons conprises enploying as 35 filter in step c) one or nore hol | ow
fi ber nmenbranes which preferably consi st of PVDF and/ or pol ysul fone and
have a screen size and/or retention rangﬁ 0.1-100 m preferably of
0.1-30 m in particular 39 0.2 m and e m xi ng bei ng brought about by
- punps and optionally additionally by an optionally renovable device for
mxing, this devi @@h@r@feaabbwmeah@%@hll@,a s@18bkbleEroR khed gdiher
preferred enbodi nent t@ rocess for roduci ng steril.e |l'yophili_zates
conpri ses | yophi | F91HH° f%% Pil 6% ¥n SRVELRANn SEEFedi%of the
process for prOduéDHQBSSE)YIeaﬁ@SpE@SiQﬁﬂjaCQﬂHCﬁdKJdaibo&@Jhme Rlcalzer r ed
enbodi nents descr % I urther preferred enbodi t he process
for producing stgglg%ggﬁsgfgﬁg?oﬁggsﬁﬁ%ﬁ eCPSLFng}gﬁt et 1 Bﬁoﬁ]llﬁratl on
conpri se$ reconstaeidi ngiwirtile vaced, f @alys tiin] estidhs inheat y apiuiccuzat e
obtained by the peefersed. exbadinmnt descaibed aboyg ofof he Aragess f or

u

producing sterile gop ilizates. e process produci ng er|Ie

| yophi | i zates of “PRFRF gl yE §%mu5ﬂb basi Whepti/oe , cdﬁpl@ﬁé§lcpﬁérsterlle

suspensi on of theaﬁém@mniynsgﬁﬁ@je basic peptide conplex which is obtained

in steps c) OL d) _of the EFSS f.or Erodu ing sterile sus enS|ons of

slightly bl eI BART&" Y BB e Lt-6pni PF 2

opti onalldy phar nedElnerxal mxonpl et sjoreargtiess, amdé@spexbyickmngfaghets be

added. Lyophiliz f,t rdl p of the sllghtly ol ubl e
yop A1 o ofy IS AERM | Ga SUSPHINANLT I 08130 0N Y 59

basi c peptide conmp W t K optional
phar maceuti cal ex@ipienpeptider wech dhdy/ o:amwm m::a@,enwlserakehepl ace in

~a way- known to thﬂ:ﬁ(ﬂ'|££@1Mf%asiéoﬂéﬁt§déxﬁsrEaﬁﬂ@%&rgg?teag?ﬁh hhe

aSS|stance of a ard freeze-drying system wh I
(H{ghtly solubfe gas!c peptide complex assumes

15 . a value of between 2:1 and 1:2,

c) depleting, while mixing and with further addition
of water as further diluent in one or more steps
and optionally with application of pfessure,
ethanol, free non-peptide ions and excess

20 carboxylic acid in the suspension obtained in step

| b) through use of a stainless steel gauze filter
having a retention range of 2-100 um, preferably
of 3-30 um, and reducing the liquid content of the
suspension, and

25 d) adding, while mixing the sterile suspension, thus
obtained, of the slightly soluble basic peptide
complex, a manniteol as bulking agent-containing
(sterile) solution,

where process steps a) to d) are carried out in one and
30 the same or two containers, and the mixing is brought

about by a suitable stirrer.

In a further preferred embodiment, ther process for
producing sterile suspensions comprlses employlng as

35 filter in step ¢) one or more hollow fiber membranes
 which preferably consist of PVDF and/or polysulfone and
~have a screen size and/ox retention - range  of

0.1-100 pum, preferably of 0.1-30 pm} in particular



aseptic pharnmaceutical production. The dispensing of the suspension, which
_is necessary before the 35 Ilyophilization, into suitable vials is |ikew se
known to the skilled worker and takes place using a standard di spensing
system which is suitable for aseptic _pharmaceutical production which is to
be understood 40 according to the invention as al so being contai ner and
conponent of the closed production system In the process for producing

sterile suspensi Qms, ané §Hét abken Obe%@em:%ﬁahta%bults bs Ahgslightly
sol ubl e basic gi exes, fhe stérile l'izafe of the slightly
sol ubl e basi &P Bég Y cB FE%ORﬁ ¢k hB¥ b@én SBF&Pﬁéélﬁy FFEPREdEss for

produci ng stéevieel yophiniixdaices wHis!| dghity @@b@bk@bl? haphe speptinde

conpl exes cap le£§g9nst|tuted with a sterile physiologically tolerated
reconstituting nedium Such reconstituting nmedia are known to the skilled
wor ker. Fhe reconstituting nedia used for the purposes of this invention

are preferabgy to b, Q9ef 1'}551-%*?_% $¢eWhi ChnceRLaLp N lﬁﬂbvﬁ%lsst%’,m 65?} t he

i ncrease the viscosity and ermnse [ hCrease
suspensi on aRBPIRCIRGuEESELLer givorbddigading %@mPré§9%cﬂ3DP@lﬂ@Zlng

car boxymet hytgel Isui@xsﬂe(@é@s eHg orpr %%&ﬁ@dr egaNsid Mt iy nEdi Yl s
sterile water rticul éﬁegrefera water for injections. The

sterile susb%%%?%%% gPBdQEQ r dIURF HIE t FESPEIRAMS oRCHYTERRI pEScess
descri béd abblve poefqurostcentgpd St ¢ elatapidnsa asowef, slightly sol uble
‘basi ¢ peptide 25 conplexes but -al so the process for producing sterile
suspensi ons of sli sol ubl e basi c peptide conpl exes suitable for

parent eral abfi i st tt%@lﬂf apsefarpedsi agpydinest i nqilisheddostser dbka by

remai ni ng st SuOMEF BteREfikO t , f 8, 12,
24, 30 36, i%agnd/or tﬁourg(%gﬁpfﬁiééﬁ§ sal@g?%? ;§5§r %§Q5¥E4al

meeks and ViFERGAS ?%&ﬁﬁqqnﬁoTBElﬁﬁﬁlFﬁ@ﬁnéFlt&&éﬂﬂlV@éthW%ﬁ@¥néPéase t he
vi scosi g antipsctoidres weBe lyophilizate obtained by the preferred

embodiment described above of the process for producing

sterile lyophilizates.

7 In the process for producing sterile lyophilizates of
20 slightly soluble basic peptide complexes, the sterile
suspension of the slightly soluble basic peptide
‘complex which is obtained in steps c¢) or d) of the
process for producing sterile suspensions of slightly

| soluble basic peptide complexes can be lyophilized and
25 optionally pharmaceutical excipients, carriers and/or
bulking agents be added. Lyophilization of the sterile
suspension of the slightly soluble basic peptide
~complex with optional addition of the suitable
pharmaceutical excipients, carriers and/or bulking

30 agents takes place in a way known to the skilled worker
from his expert knowledge with the assistance of a
standard freeze-drying system which 1s suitable for
aseptic pharmaceutical production. The dispensing of

the suspension, which = is ‘necessary before ' the

35 lyophilization, into suitable vials is likewise known
‘to the skilled worker and takes place using a standard
dispénsing system which is suitable for aseptic

pharmaceutical production which is to be understood



increase the stability of the suspension, for exanple
~‘car boxynet hyl cel | ul ose (CMC) which, in sone 35 circunstances, may al so
i nduce allergic reactions. The ternms "stable" and "stability” in relation
to the suspension of the slightly soluple basic peptide 41 conplex nean
according to the invention that no visually recognizable separation of the
suspension into nutually separate solid and |iquid phases (physi cal
stability) takesraiagetaurinrg e mtahi ldd yapgélﬁeiﬁgdcg Wik Baut Jgigxi ng; on
the contrary, the suspension remains honogeneous. Ih a 5|t|on, the terns
"stabl " and“O"EPEERFi P theanl PREE nPEOLSRnER | SASEMMt neither the peptide
conponent of the basic peptide conplex nor the carboxylic acid conponent
under goes chemi c 1Q_deconposi tion hem cal stahility). Assessnent and
~assignment o thgh%riPEPFSSSst§8Fe"P§ uc£§9ab@%@?§ieinsﬁéngF&ﬁn?o t he
suspensi én ofuibeblsl i fbt | ypaodnibdeabasidnipepttirde iconpl et | s1dghitapl e 15
matter for t {Lled Lker asi I expert kngw edge. Thus,
the start ofggégé}%tioﬁggé% be%Q3§¥§F%lﬁé?#g%g%i%hplegé?suaFI?rP Fough t he
start of sedHyfRRilitakemtebn e/ c¥lightduyh sedecubeedice peptide

‘honogenei ty, céms e¥ €GiENg 0hayi syalhy stactad! 620 dif f &nees irpparticle
density. Chenicg% stability, can _ be demnnstratedyﬁy suiﬁgile ‘

chr omat ogr apht BT PHdsS EeT 1S exaffftiet byzatimsc. afn addidtitdn, spdibile
suspensilons Ipsoiycetpadelsr deogplexed5 ddre bavepctonsbyttbed preaassas

descri bed ab, p uGi teri.l e suspensi.ons of slightl, ol ubl e
- basic pepti%%g%%%%lexégggﬁgﬂg %ES%%@% ft#£¥%¥ﬁﬁﬁ:ng §F8Pgﬁglxgﬁéﬁgnsions,
sui t abl e f ormgryumt erfichadmesioststatiusnngof medliaghaty Solawd e thasikhepept i de

conpl exes arg. 301 S4r Poi-pEPY! Yl Sfé@&&@nfmﬁcﬁ?' tmsaiap%fsteifac'%r hgﬁgng a
nor e advant ageous nor phol ogy, for exanple SUFFace ar ea, orm shape, size
~and/ or speci¥HPIRE®i Y. NS ndbPPRBFSEY G e Herebexalel vs tearbd opnite

pur posessof those which contain no additives which increase the

viscosity and/or otherwise increase the stability of
the suspension and/or induce allergic reactions, but
especially no carboxymethylcellulose {cMC) . The
preferred . reconstituting medium is =@ sterile water,

20 particularly preferably water for injectioms.

The sterile suspensions produced according to the
invention by the process described above for producing.
sterile suspensions of slightly soluble basic peptide
25 complexes, but also the process for producing sterile
suspengions of slightly soluble basic peptide complexeé
suitable for parenteral administration are surprisingly
distinguished inter alia by remaining stable over a
period of at least 2 hours, preferably 4, 8, 12, 24,
30 36, 48 and/or 72 hours, but usually also for several
days and weeks, and without requiring the addition of
additives which increase the viscosity and/or otherwise
increase the stability of the suspension, for example
carboxymethylcellulose  (CMC)  which, in some

35 circumstances, may also induce allergic reactions.

The terms "stable" and "stability" in relation to the

suspension of the slightly soluble basic peptide



35 this invention surprisingly and advantageously be controlled in a
~targeted manner by suitable variations of the conditions for the
generation of the suspensions by adding the diluent or diluent mxture,
for exanple 42 by the speed of mxing,,speed of addition, tenperature,
nature of the mxing device (e.g. type o stirrer), mxing time, ratio of
basic peptide to carboxylic aC|d etc. Such a targeted possibility for

control is acémﬁl@ﬁtaﬂélaﬁ' %1‘3:\6%%@;91% ofed her OCEﬁéﬁt%ﬁor‘éhQB tqqthe

i nventi on co aref wth t processés describ rior art and | eads
to advantageﬁ gug *%c??coﬁnbza?%%s§6P6§§E%Pﬁe8fh§h§|ﬁusﬁﬁnﬁﬁéns&§§@n5|ons

accordi ng tmnﬁh@allyﬂv%ﬁpaﬂBtél'h%oilikﬂ | aﬂdmlﬁ@ulﬁafplﬁas%é y ghtylsm:é@ the 10

- process con r ch a.targeted control f this
i nventi on ong%% Yg E?Eﬁﬁsg&%&ﬁwg %mﬁe ?i%§%n§ Eﬁé E&fr yi ng
out apprdprlwiEhoewaanngtabnpthblabnaryryesthe Ehsbenbasnakemabi@en f ound,
surpr|S|negho*g$% &Qanggnlnagh g@{egq%%g¥e§£r$ e pg£gB§I@s |nfluences

t he rel ease aS|c pepti ient) fro
adni ni st er ed" $tapehkivh gRapheln| itdiel ycounedt Bobashat peptiler cohpl ex, for

exanpl e thr og@@tidt@ @6@§@H@Q£YO%0 tef il SOEORid 0BoRb1 & "REE ghe' ess

dense gel net fromwhich the active ingredient 1s dissolve

di ff erent ra?%’g)o%%terlar%l us p&TRRATC T 0dudedeEEO6Edi ng chemiRal 25

i nventi a bydéhenprocesses(destrddiedaove for. producing sterile
suspensions of slightly soluble basic peptide conpl exes and processes for
produci ng sterile. suspensions of slightly soluble basic peptide conpl exes
sui tabl e forApeessnental andnhrasdgnaenbn dfs tdles ocBlcauipr 'staglg” and

di st ngui shedsiupdha par il escpleifie oLl obhly sgbible;basi gepepplde

conpl ex whi ch have sedi_nented_not aggl onerating an ormng a
sedi nent  whi ThtIRERbt LU oniepspar t PAPE e eaemperialiice, aanalmyla stabl e
suspensit@n heitter for the skilled worker on the basis of his

expert knowledge. Thus, the start of separation can be
determlned for example 'Vlsually through the start of
sediment  formation and/or through the occurrence of
homogeneity, i.e. regions of wvisually detectable

20 differences in particle density. Chemical stability can
be demonstrated by suitable chromatographic methods,
for example by HPLC.

- In addition, sterile suspensions produced according to
25 the invention by the processes described above for
producing sterile suspensions of slightly soluble basic
peptide complexes and processes for producing sterile
suspensions, suitable for parenteral administration, of
slightly soluble basic peptide complexes are

30 surprisingly distinguished by their particles having a
more advantageous morphology, for example surface area,

form, shape, size and/or specifi¢ density.

The morphology of the particles can for the purposes  of
35 .this invention surprisingly and. advantageously be
controlled in a targeted manner by suitable wvariations
of the conditions for the generation of the suspensions

by adding the diluent or diluent: mixture, for example



35 obtai ned again by sinple mxing, such as, for exanple, brief shaki ng or

_stirring, certainly even after several weeks and nonths. 43 In addition,
the sterile suspension produced according to the invention by the process

for producing sterile suspensions of_si&gbtly sol ubl e basi c peptide

conpl exes, and the sterile suspensions produced by the 5 process for

produci ng sterile suspensions, suitable for parenteral adm nistration, of

sLight!y sol ypl enbaspedpeat ndgicoNPIdptey U RN NYehl: sl shed by
being anenable to direct parenteral administration, 1.e. rot requiring
further procB85PREG ot t £B&t mehtindr eV 1E8r efe ¥ al ta®e nPEt rédirgier)and bei ng

anenabl e to madirhgi $timat i eatdid hutbd sl ¢ hgepaddet tansasuehvasc TRMiqg

Tho St abi |1 15C5! T RECBusber e oR iR BPR BGAEd] aFof (FRGHEOL 16 @ o
car boxynet hybubEtahbsel (@MCintdGe ThE Sherp&ec&uspenabebsdnhgduﬁedjﬁﬁcord|ng
to the inventi suf:pri si-ngl I, Stingui.shed. b show. ng

i mproved act?%ggﬁ%gégd%gﬁ%gggﬁegégj% Hﬁ% H?%#%%%%?,d??cﬁéP%% 6855#51e for

t hi s i nproveRERPTt 8r202REdplesddat thoelvantiegerussefifectise abgol tthesanount of

cunul ati vel yqeskeased basdnpertd densUeh Rensfidhs ea@am@n e {;Ort%'e.! X, and
to be an inproved Controh%ed release, for exanple a rel ease of basic
pepti de whi ch™VFRE L8Rt | ABGuTRL ihft e¥sBcEnGrsr SRt unPPBERL B9 elthg 25

particuhaw-pprbods50boaa$eian9rﬁb@ngwwhonaOﬁaf dﬁﬁr%@ﬂtr@ifﬁgﬁi%%F _
i ngredient rel Thus, ,an, iymproved contr rel ease o e sterile
suspensi ons %?%@%%%% Ogc&&ﬁﬁrﬁ;%%?%%ﬁpiﬂQeﬁgﬁp ey’ O cﬂéﬁa@ﬁ&%?&ujfor
exanpl e by aknesiedateastonf edranplar bdwy| icarantithg30 omm?pﬁp@mbp_ﬂ:ﬁajmt he
basi c pepti OAph yWﬁg #%% nepid de conponent (the active

hd ea iyielnae§$

ingredient) is advantageous romthe conplex in a controlled
manner over -a prol onged peri od.
- 15 It bhas also been found, surprisingly, that a change in

the morphology of the particles influences the release
of the basic peptide (active ingredient) from the
administered suspension of the slightly soluble basic
peptide complex, for example through the presumably

20 different formation of a more or less dense gel
network, from which the active ingredient is dissolved
at different rates.

The sterile suspensions produced according to the
25 invention by the processes described above for
producing sterile suspensions of slightly soluble basic
peptide complexes and processes for producing sterile
suspensions of slightly soluble basic peptide complexes
suitable for parenteral administration is also
30 surprisingly distinguished by the particles of the
Slightly soluble basic peptide complex which have
'sedimented not agglomerating and not forming any
sediment which is not Tor is only partially
resuspendable, and by a stable suspension being
35 obtained again by simple mixing, such as, for example,
brief shaking or stirring, certainly even after several
‘weeks and months.



. reachi ng t hePekbide at¢omplexas @ orswausisigdivs adistiagadshedor iyne

35 The sterile suspensions produced according to the invention by the
_process for producing sterile suspensions of slightly soluble basic

pepti de conpl exes and processes for producing sterile suspensions, 44
suitable for parenteral adm nistration, 9f_s|ight|y sol ubl e basi c peptide
conpl exes are additionally surprisingly distinguished by show ng an

i mproved local tolerability on.subcutaneous parenteral adm nistration. 5

I n addi tion, thhadausRensi ais psQILCRd gﬁgﬁéﬂéfantgrbﬁﬁce&“\é%%ir%&nfgor

surprisingly _show a nore advant ageous hornone _suppression. Thus,,

exanple, in FﬂeQﬁﬁaﬂqﬁﬁﬁt%ﬁn Bhd&het Mresessorfef ePraduaybiastaridemen, a
reliable, 10sthpeapechical by ef keeghveyandseonbnel | edageduct iptige the
estradi ol Iegg% igxgchiev deg t hqut__.chem cal castrat“g& Q%%nﬂ br ought

about and hof NORE W ¢t hd FHRal™" St Festt T O T T S R AT eSSt alY agdé6us f or

t he patiSentsreeessr faog. prodtbhéngr eabreit  elishbensdonpr ostiatable Hyper pl asi a

(BPH) In Mmool o eXapl £y o AIANQUNGED. ocdogpeL,and | ongerd astin

reduction in the testosterone I's achi eved, ewWise W thout
wi t hdrawal nBaih@statdonsie 2GJhes st | . opliidz a%am%i%la%a%'iioglbt ly
sol ubl e basi¢c peptide conpl.ex obtained by the process for produclng

sterile |yophifiz8PEs TEAUSFEgHt IR LRSI RFIRRT T e RT dBTeRBABNEXEST S
sur pri silegl ypatr et ewpi shedmby iberagidh,di r@ed | ypeeagnstidatale webhout

further proc | . freatnment wt sterile,physiologically tol erated
reconst i ltout |%§§ime |€rn%tla%% Ylggﬂf’blgul{qlﬂtd"eﬁ e‘?ﬁiﬁ{a& ’ﬂ%pghlg’;horﬁ%éi hgTamenabl e
to direct peexsnplal a2ddithvesr which 3CrEwsestthe | eiscspitpi end/produced
according t odieri W enhEPlas@ndnkhe cskaniiks I0ORid | 285 ABYoA! §84Pe

in particular without carboxymethylcellulose (CMC).

15

'The sterile suspensions  produced according to the
invention are further surprisingly distinguished by
showing improved active ingredient release (drug
release), it being possible for this improvement to

20 represent both an increase in the absolute amount of
cumulatively released basic peptide such as, for
example, cetrorelix, and to be an improved controlled
release, for example a release of basic peptide which

is continuously increased. and/oxr more uniform over a

25 particular period, or else a proiongation of the pefiod
'~ of active ingredient release. Thus, an iﬁproved
controlled release of the sterile suspensions produced
éccording to the invention may be characterized for
example by a fast' release of  the carboxylic acid

30 component from the basic peptide complex, whereas the
peptide component (the active ingredient) is

- advantageously delivered from the complex : in a

contreolled manner over a prolonged period.

35 The sterile suspensions produced according to the
invention by the ©process for producing sterile
suspensions of slightly soluble basic peptide complexes

and processes for producing sterile suspensions,



conponent of pharmaceutical fornulations for parenteral adm nistration,
these conprising at |east one sterile 35 suspension, produced according to

‘the invention, of a slightly soluble basic peptide conplex or at |east one

sterile Iyophilizate of a slightly solup}e basic peptide conplex. 45 In
addition, the sterile |yophilizates produced according to the invention
may al so be conponent of a kit which includes at | east one sterile

| yophi | i zat es@it5b§e5|félf't| Yo Soh bt £1 ba&"dnﬁr?@éféiﬁ&?@'cﬁfx and éﬁaS_t
one sterile g % gfloglcal tolerated reconstituting nedium The erile
suspensi ons ARU" %rlléﬁlfgphP?PEé@%s comp L6 du c eBT @ c c GAdidirg o L

iﬂventi on, ofsusprgmﬂaglys@iybiﬂg@ﬁh@dpﬁpt Fﬂag@ﬁgpb@.xq Sprafedt flﬁ)cal "

phar naceuti c ations for parenteral adm nistration can be used as
medi cament s €£le¥%bn¥%%%t%%n?u%. - PrOPRY 1 BT O A0 3 éﬁﬁﬂ%?%ﬁékiﬁﬂiﬂﬂ ogi cal
states i mamals, especially 15 in humans. They are preferably used for
the treat meni,of ;Qepign ok %ggHg n.

fertility cd%troP Fn hoFﬁ§E§£i erapy, 3?%%%%§62p§§§§%§15% neop Sstic

di seases, feHAVRLELER Serphietrglyt ghovor marevidventegeiisz &icownef or
femal e contr@@p@fé@@loﬁor T, e8! NBm©Ofe H Yr n"cﬁét'ﬁ@atxﬁ&{tt%%

treat nent of ﬂ?urolo i cal or neurodegeneratlve di sorders, and for
protection fEOAPRTHEIRFFRcPE RISHIS T HEXTRRRr APy, WORRR 252 pAefiehign| v
preferahloy foretdwedttaditent edffeprdstatfnd canaetolhed gre@i@Sidt ein

hyperplasia.éﬁg*ﬂeStfggggftrh%%%i ute;g$? flbr ngitﬁgﬁélnepn%gggianbreast

cancer, premenhopausal breast “cancer cer,
cervi cal camﬁ#traﬁmnnahecagcénxmghQNeboutomn@nmmwmgnehwn$hﬁkawal

pol ycystic aydiyresyidiaie, iR ARC(AIPRL&LALed,CamP! 9, Kagpgsi
sarcoma, tunors orlglnatlng fromthe graln and/ or ervous system and/ or
nmeni nges (sé§3WV9 @ﬁg@aSring In the treatment of benign prostate

"15. - hyperplasia (BPH) in men, for example, a pronounced,
deeper and longer—lasting reduction in the testosterone
level is achieved, but likewise without reaching the
castration level and/or causing dlsadvantageous hormone

- withdrawal manifestations.

20
The sterile lyophilizate of the slightly soluble basic
peptide complex obtained by the process for producing
sterile lyophilizates of slightly soluble basic peptide
complexes is  surprisingly distinguished by Dbeing

25 directly .reconstitutable without furﬁher proéessing or
treatment with a sterile physiologically tolerated

-reconstituting medium, and the resulting sterile
suspension  being amenable to direct  parenteral
administration. |

30
The sterile suspensions produced according to the
invention, and the sterile lyophilizate may also be
coﬁponent of pharmaceutical formulations for parenteral
administration, these comprising at least one sterile

'35 suspension, produced accbrding to the invéntion, of a
slightly soluble basic peptide complex or at least one
sterile '1yophilizate of a slightly soluble - basic
peptide complex. '



dementia and Al zheiner's. 35 Brief description of the drawings These show
e et 46 Figure 1: A longitudinal section through a closed
production system according to the inventi-on for depletion by neans of
filter separation. 5 Figure 2: A |ongitudi nal section through a production
system according to the invention for depletion by neans of
centrifugation. 10 Figure 3: A longitudinal section through a closed
production system according to the invention for depletion by neans of
't hr ee- di mensj onal C;éjt,er separation. 15 Figure 4; A diagrammuatic
representatioh of2H Lt oded &?@ducFFﬁﬁlé?stg\ﬂ%%ﬁ%ﬁfﬁo PHROGUREENt | on
for depl etiancbydimansocoftheol {pverdt hei mepbrase fid tesmpseda abEor. 20
Descri ption the.preferred design of  apparatus.Figure 1.depicts :
| ongi t udi nal }Qigc{aﬁ%ﬁﬁt %rggéld ®3 akoz?aﬁﬁeggf \ﬁ;rnefﬁlifas 2] _é&af%c? ﬁ%oduce
the sterid e a25ldgbpéysisnigikdfe shagie | pepolidbl edmadiex papl i de  leamtl exes.
As is evide pn i 1, ; iner, 1. o.._r . .starting
material s di Sap] vedh T nd e e R e { g Rt ot
sterile sol UIPSHEM30 after step a) ii) of the process. The container 1 is
surrounded by a cooling system 2a, 2b to adjust and maintain the reaction
t enperat ure, V\étpsgrov' sion of an, entr%PZa and exit 2b for _the cooling

~medium M xi tht'featlFBREELABBNeAPS WPLRTLGPt hdy PG dFESSSr 35
di | uent 4 bandbeatiii¢ced esatnopdbngss tot ephen) iwvehtidkes opl agdighthya

stirrer 3-'Q%E&E¥é?Eé&fc°§a§9£&8”508£1exes, and the pharmaceutical
- formulations for parenteral administration can be used

as medicaments for the treatment and prophylaxis of

diseases and pathological states in mammals, especially

15 in humans.

They are preferably used for the treatment of benign or
malignant neoplastic diseases, in male fertility
control, in hormone therapy, hormone—dependent
.20_‘neoplastic diseases, female sub- or infertility, for in
vitro fertilization, for female contraception, for'the
treatment of HIV infectiéns, for the treatment of
neurological or neurodegenerative disorders, and for
protection from side effects due to chemotherapy, and
25 particularly preferably for the treatment of prostate
‘ ‘cancer, benign prostate. hyperplasia (BPH) ,
endometriosis, uterine fibroids, uterine myomas, breast
cancer, premenopausal breast cancer, uterine cancer,
endometrial cancer, cervical cancer, ovarian cancer, .
30 precocions puberty, hirsutism, polycystic ovary
syndrome, AIDS, ARC (AIDS related complex), Karposi
sarcoma, tumors originating from the brain and/or
~ nervous systém and/or meninges (see WO 99/01764),

dementia.and Alzheimer's.

35

Brief description of the drawings

. These show:



sol vent mixture, ions, excess carboxylic acid and additives fromthe
suspension of the slightly soluble 47 basic peptide conplex obtained from

" the reaction can be achieved with a filter 4. The stirrer 3 is di sposed

just above the filter 4. The apertures g%sposed in the wupper region of the
container 1 serve as charging 5 aperture 5 or for applying pressure 6. If
the depletion is carried out by neans of a filter 4, the resulting ,
suspension is discharged through a suspension outlet 7. and the reduced
i quid content of the suspension is, discharged through a liquid outlet 8.
An el ement wAt8HTe10tis Bi shREH HHiadke cwprtaioer thugwwhas a diosgs 10
serves to opppofihetioner spatemof ddieraapry atis. dhe ¢apbatnsh | $dd xed in
a frame with ro%lgrs ;% for nnp%lg.ﬁse of the apparatus. 15 In. an

Tetn tT1

enbodi nent d&F¥ i P P L ObsEFPRER Y PR di spense with use of a

filter 43f the depletion of solvent or solvent m xture, ions, excess
carboxylic i nd .addi % | f he resul ti suspension .of .the
slightly solgﬁ?gr agfcqgei%¥§gt%%%%%%x%Fgﬁégnpﬁgggngﬁp ioprggﬁfFﬁPagation.
Fi gure 2 shoWgsEePRomficiling d$oct tbs t hnveghian céor ridapgattiiom sypstem.in a
design with MeshsCcat &éﬁ@&if@%&@&é@'and resting on a fastening 13 of the
rotor. The <container 1 of a Tlosed production systemis rotatably 25
mount ed i nside a cooling system2a, 2b. The cooling system2a, 2b is

di sposed OoutBigiers hes corft ailnRigiktudihal hise s whe-RQM aanek1bges
subj ected t rifugatiop. In_this enbodinent, the,stirrer 3 is

di sposed abg%%g§$é3%%%e %?SP%% cBRERFREPY B de's% helBBRREPTi nd %pert ur e
5, a suctiordepletions divposetnn drfaw affraehe imequsiidnphase fanderay be
optionally & i g, or a fixed installation. Figure 3 depicts a

| ongi tudi nal section through a 35 container 1 which is enployed to produce
the sterile

15 Figure 4: A diagrammatic representation of a closed
production system according to the invention for
depletion by means of hollow fiber membrane filter

separation.

20

Description of the preferred design of apparatus

Figure 1 depicts a 1ongitudinal section through a

_ container 1 which is employed to produce the sterile

25 suspensions of slightly soluble basic peptide
complexes.

As is evident in Figure 1, the container 1 is used to

- react the starting materials dissolved in the sterile

golution after step a) i) or the sterile 'solutions

30 after step a) ii) of the process. The container 1 is

surrounded by a cooling system 2a, 2b to adjust and

maintain the reaction temperature, with provision of an

‘entry 2a and exit 2b for the cooling medium. Mixing of

the reaction components"with further solvents or

35 diluents and additives in process steps a) to d) takes

place with a stirrer 3. The depletion of solvent or

solvent mixture, - lons, excess cérbox?lic acid and

additives from the suspensionlof'the slightly soluble




suspensi ons  of slightly soluble basic peptide conpl exes by neans of

cont ai ner

a) ii) of the process.

1

~three-dinensional filter separation. As is evident fromFigure 3, t

he

is used for 48 reacting the starting materials dissolved in
the sterile solution after step a) i) Jolt the sterile solutions after step

2a, 2b to 5 adjust and maintain the reaction tenperature, where the

provi si on of béBi@nbéﬁ_tZéeaegm?IEk %BtB_QLheEh%rogP%E“Qe@é@'B&‘i‘ X9
reaction co furth I il &a
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o] i hber menbrane fjlter separation it is possible to
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In an embodiment depicted in Figure 2 it is possible to
dispense with use of a filter 4 if the depletion of
solvent or solvent mixture, ions, excess carboxylic
acid and additives from the resulting suspensidn of the
slightly soluble basic peptide complex takes place by
centrifugation. _ _

Figure 2 shows a longitudinal section through a
centrifugation system in a design with vertical rotor
axis 12 and resting on a fastening 13 of the rotor. The
container 1 of a closed productioﬁ system is rotatably
mounted inside ‘a cooling system 2a, 2b. The cooling
system 2a, 2b 1is disposed.outside the container 1. In
this case, the  container 1 is = subjected to
centrifugation. In this embodiment, the stirrer 3 is
disposed above the base of the container. Besides the
charging aperture 5, a suction pipe 9 is disposed to
draw off the 1ligquid phase and may be  optionally

removable or a fixed installation.

Figure' 3 depicts a longitudinal 'section through a
container 1 which is employed to produce the sterile.
suspensions of slightly soluble basic peptide complexes
by means of three-dimensional filter separation; As is

evident from Figure 3, the container 1 is used for

basi c
ter



Figure 4 shows a diagrammatic representation of a 35 closed production
‘'system according to the invention for depletion by neans of hollow fiber
menbrane filter - separation. The container 1 is used to react the starting
material s dissolved in the sterile solufjon 49 after step a) i) or the
sterile solutions after step a) ii) of the process. The container 1 is
surrounded by a cooling systen12a, 2b to adjust and maintain the reaction

tenperature,r%tth ovigkon I%rin%t " tad § d=~h5 EXbdoPPed 07 5§ e g0l i ng

nmedi um M xi ng e reaction coffponents vvlt furt er sol vents or
di | uents and® %Hﬂlr?l vERL IR ocle st epfem) @lo d) t &kes thleacstByilpunpi ng

through the sbDsefbfs odaetépn. seyst eq) byi rpangse otheu réfedgd ophional 'y
additional ly b% a sti r%er 3 10 opti ona*)ly |l ocated in the container 1. The
depl eti on of SOLBHAR L2 oPYERPUIARE UP¥, 2] Sﬂgll’éﬁc§¥§t€’ar BBxyPPc tPaci d and

additives fradijtdie suspemsiianadh t beesl|rghdd yon Salanperdrasic; pepkirde

conpl ex obt aj f- ction can eahlevdvmth hol | ow, fi ber
menbr ane 153#&%?5 a{L (Tﬁn:g%éﬁll%% he* a%%]%f}ﬂr g &n ‘ﬁb ﬁ% Bﬁer

regi on of theocebmai nediumseMisiag @tfartgtmgremﬁemrur eoﬁponetrlbs apphyi ng
(pressure 6. fdriner d6BhGLLE diS RIS OUhaDL /AN fnhgt»beg §i per

‘menbrane filter module 4, the resulting suspension is disch

through a suSpERiGn obfl éi 7 tak@st nelefucedh i gui BtieenE erts thtLﬁe

suspension |§tﬂn‘1$&£ahara@&adtrtttt&rg@¢gt@l§rﬂ beihgom t heyrhel lawdhdiemarerkrane
- filter nodul distribution of the particles

t |
25 of a susp:'n SR of rd%péltel 5 %%Zl?éft’?nﬁ) B FREFShBREE {')“h’@ rparticle

size distri bu:tILS),n @fxcelss parboxyesc ofacatdsuapdnsatdxﬂ]ltoiv@@t rf&roed i xhenbonat e

whi ch was £ EX |l e [ S i 1Q, The
~ percent age content chét he pa?glgcl ess],l %gﬂl%? 1 ul%e) Qa epl %8518
cunul ative FIOWPkex PHtmaedniem the Jp%ﬁtcﬁmle @ﬁzanb@eaChnevredeguhe 6: In

vitro aghkives i fRFesi@nhen &l 835E £198br 4 (preferably filter drum).
The apertures disposed in the upper region of the
container 1 serve as charging aperture 5 or for
applying pressure 6. If the depletion is carried out by
meang of a filter 4, the resulting suspension is
20 'discharged through  a suspension outlet 7 and the
- reduced liquid content of the suspension is discharged
 'through. a liquid outlet 8. Elements disposed on the
container 1 and having a hinge 10 are used to open the
apparatus. |
25
In an embodiment depicted in Figure 4 by means of
hollow fiber membrane filter separation it is possible -
to dispense with the use of a filter in the initial
container 1 if the depletion of solvent or solvent
30 | mixture, ions, excess carboxylic acid and additives
from the resulting suspension of the slightly soluble
basic peptide complex takes place in a separate hollow
fiber membrane filter module 4. '
Figure 4 shows a ‘diagrammatic representation of a
35 closed production system according to the invention for
depletion by means of hollow fiber membrane filter
separation.‘ The container 1 1is used to react the

starting materials dissolved in the sterile solution



B

vari ous cetrorelix enbonate formulations 35 Figure 6 depicts the active

~ingredient release from various cetrorelix enbonate formulations in

physi ol ogi cal Ringer's solution according to the in vitro release carried
out in Exanple 12. The respective -----z5 -- --- ---- -- 50 cunulative
anount of cetrorelix released in ng ("Cetrorelix (ng) released cumul ated")
is showmn as a function of the time in hours ("tinme (h)"). The follow ng

fornul ati onsaft8reagBpcases ndependente5:9upkig tt%%;sw%rf%eals?@é (i)
P85P002A (suspension ~according to the invention), (1i) DJ5 cetrorelix
enbonat e (1:116) ki EPGpRTOCESE -t FheuI FHGH IR of di hgsusroprdad BY @92 and

Fel ber baum etoal ing199¥3tem (i24) HYd2-tH0Z £ (SURPensiion aakt aibnad
according to_DE %00 4g 10 700%. Fi gu]ree 7: par i gon of testosteraqne
suppr essi on FFQUrE°7 SABRETTHRT esV o5t ePBRE E4BPr 8EsABnSRE ¥ 0dAd 3

Exanpl e B3. Fhetl 2belfsrathedepicltiedy morddain zeditindg hef ther espettione
initial |eve ti )f Lni strat] % of _baseline week .0 =
10099 and in%?%%’%%%gﬁ%r. %Egs %g?t%e%ndaéfg][q%rgn%g(V\%reksﬁfi?esl%ﬁéy ?f&?:
suspensi on PREHuEERS arfid apnPALSEerdeRccordi by 199 DEakOs 40LaxB0; byst udy
JAP: SUSpenSg)&ﬁpﬂﬁfdﬁ_EQQuéﬂd @@ﬂ@lé@@aggro@ac@%ﬂr dé.ﬁ&énpbﬁ emkaygnt i on).

The contents of all cited references. and patents_are  hereby incorporated
by ref er ence®t TRE™Pnvént3sh PRELIRMI LY nB8dilhinpreldetyi 12 b§CHEERE 8f the
f'ol | owi n@ 25oeixbemd Eby Wi ddeted DOWENEr cohEaifetestrrekedepheteba. ofExanpl es

Exanple 1: Pt ction of a.sterile,suspensipn of cetro- 30 relix_enbonate
(2:1) and ofsccgal‘g‘éI 1%etri 1€ | )?S%Niepitz_a?%xg‘fl €30 W*Or &&GFH e F?rg%gﬂléf:e usi ng
t he separ at i@pid pandesddbyimeansrofn aHd | $wsp®8ich gobf thet sdighkXvacet at e

e ¢ added stopWne Whhlic3® flidUioUsoRbiLk! NSk HLEZ OrLln WALEE TOF
reaction can be achieved with a hollow fiber membrane
15 filtration module 4. The apertures disposed in the
upper region of the container 1 serve as charging
aperture 5 or for applying pressure 6. If the depletion
is carried out by means of a hollow fiber membrane
filter module 4, the resulting suspension is diséharged
20 through a suspension outlet 7 and the reduced liquid
content of the suspension is discharged through exit

from the hollow fiber membrane filter module (8).

Figure 5: Particle size distribution of the particles
25 of a_suspeﬁsidn of cetrorelix embonate {(2:1)

Figure 5 shows the particle size distribution of the

particles of a suspension of cetrorelix embonate which

was produced ag in Example 1 and measured as in Example

10. The percentage content of the particles (% by
30 volume) is depicted as cumulative plot as a function of

the particle-diameter in pm.

Figure 6: In vitro active ingredient release from

- various cetrorelix embonate formulations
35 Figure 6 depicts the active ingredient release from
various cetrorelix embonate formulations in
physiological Ringer's solution according to the in

vitro release carried out in Example 12. The respective



a suitable vessel and dissolved. 10270 g of 96% (v/v) ethanol were then

~added"wth stirring. The ethanol content was subsequently adjusted to 70%
(mMm with - 51 water for injections. 17.0 g of disodi um enbonate were
then added with continuous stirring un%g t he di sodium enbonate had

conpl etely dissolved (=solution 1). 3 g of solution 1 were

subsequently transferred 5 with the aid of a sterilizing filter (0.22 m

into a containgiafsee Figligicl) . oFhe cantaldier, Wa§e§§85s9 to
temperature of 11 3C and kept at this tenperature rou hout the process

About 26544 B?tﬁ%%baiedm%te@ ¢Fed njcrdrilahed()| isCp apel
filtered 10 steetioni nbp thﬁecoaiﬁéne&nwhhbargtlrmt&ﬂe ang)a) sugpgnsi on of
cetrorelix eﬁbf ate mas %d g—su fen5|on 1) Suspen5|on 1 was stirred
for 20-30 m Ye?gad 1hESst ek tte 63 Pet BF%e (TEEPERGERE 1

liquid o@tleﬁuﬁ)lmaSeshbsequﬂntlwseﬂened(land RSE?dUiAsusnenspeﬁswaa
concentr at ed, th | e ygauze, ore )
ﬂﬁg ?ﬁ@ B8yehe é 8§|y| 8t§°F8 lf)(ressure

enpl oyed, ini pressure anﬁ Iat
(< 0.2 bar) emh@@@?Eabbul QQS@@CQOpartiehe fprmuéae1hada0beedldgscbarged

the val ve wasgchgses. ogbeéﬁéfﬁéibeggaéﬁoek $§73?19995} Pregeghedguwater for

i nj ections (1 30 mere again filtered steril t he cont ai ner mhlle
stirring (=s?&pERZidn ?FSPS%}%QHSQJ?F@% aFiCPfféll@H fr PB- 3P At es
after additipmo) The sterile outlet valve was then opened again, and the
suspensi on 25 was concentrated as described previously. After about 13910
g of clear filtrate had been discharged, the outlet valve was cl osed and
about 7686 (Fifupe etodtaupamiatar dﬁ)rtasrm&{ﬁam (shibprE)sivwer e agai n

filtered sterdle iflonlhe £ON!ALRELSULEDS! LILLPLSLTSHORENFLANS,3) - The

~suspension was stirre m n a hé steri e out | et
val ve was tﬁﬁ?@ﬁkﬁn13opéﬁéd1Qﬁﬂiﬁh@r%u§99n§k§d\Mﬂ?Mﬂiﬂﬂﬁﬂremeuhas

descri bed preyvigusd e Al A00MvdDd 10: 9eRE €488 of administration
% of baseline) (week 0 = 100%) and indicated for weeks

0, 1 and 2 [time (weeks)] (study 3107: suspension

produced and administered according to DE 100 40 700;

study  JAP: suspension produced and administered

20 according to the invention).

The contents of all cited references and patents are
- hereby incorporated by vreference. The invention is
explained in more detail by means of the following

25 examples without, howevef, being restricted thereto.
'Examples

Example 1: Production of a sterile suspension of cetro-
30_ relix embonate (2:1) and of a sterile lyophilizate of
30 mg of cetrorelix embonate using the separation

process by means of a filter

123.7 g of cetrorelix acetate were added stepwise with

35 ‘continuous stirring to 3182 g of water for injection in
- a suitable vessel and dissolved. 10270 g of 96% (v/v)

- ethanocl were then added with stirring. The ethanol
content was subsequently adjusted to' 70% (m/m) with




 Exanple 2 PeRAyeshom: Oftii stp%rdée%é._usaﬁggitonz 9%4&396

filtrate had been discharged, the outlet valve was 35 closed. 8280 g of
this suspension were then transferred fromthe first container into a

~ further sterile container and then 8310 g of a 4s (mn) mannitol solution

were filtered sterile into the furthe[d§§ _container while stirring
(=suspension 4). Addition was followe y stirring for 10-15 mn, and then
the final suspension 4 was dispensed through the suspension outlet valve

(see, Tor expapbe cBl-ourgele itsnens) of o gt hebod] hNEAnllRegl gRgavial s.

gg sol ution “contalins not nore than 10% et han
B

The di spensi , ths : . .
rati o of cebR8RePAeto a0 ARt Wioys 1stIFeing | veEiyi she CaleFLIUNE000)

were pl ?ced élﬁbbﬂiatéyom%d [ Z@?%pi{a@é@ﬁ ?tdimj_é,gdt 45%%@@¢y?ﬁhi liyzed in
vacuo at a-p enper at ur.e rigsing from - o + in the primary
dryi ng and ai’%gﬁo@it "Z%C%C’i}uttﬁémse&ongﬁ?? FYRFRAVSHHE ¥ r &E2RSEEFIERE  system

was then | ushedl wheh asiderdfi eansteegeiziagd ftileervi @ 2 20veir) ciasedaw th

suitable sto Jn.the system. a then crinpscapped.. The.l yophilizate
was 15 reconstitarhdr biSeE RSt a P 0 | ABP. PR ER AP L OO oRER B & The
suspensi on obemperdtiye goft |3l swi A%ithgardnkbpt @dm bhisetetperatuge i . m

C%O bgjeicgog@aonat e

(2:1) and of a sterile lyophilizate of of teverelilx enbonate using
the separ ati$hteHr dQss 1By erEaREsof (Blfi4t 8°Cl15wary dfhamey&dditieredcet at e
are added stepuisbe W ifito 25t80Nnt bBHEHSnEE I hAlet 0580061 850f waker af or
injection in__a suitable vessel and dissolved. 9827 g of 86% v/v) . et hanol
are then add®&RETH Rirrdhg. SHEH I erfrg%ﬁ'“@?ﬁe i swéﬁbseéfﬁg’ﬁ{ﬂ%?dadj ust ed
to 70% (m nm (wispenatan Ior.sSuspectionsl &&s7syipntedi fodi nm-eobodate are
00,1 degeubd hgo | uoubygt ks Uikl ieggh Boduu, seshogage had |
transferred WIkdt IR of8)a e i I9ukiseguantler cpezzdn) iendo ghe
15 suspension was concentrated through the stainless steel
gauze (nominal pore size: 5 um), employed, initially
without pressure and later by applying a low pressure
(<« 0.2 bar). After about 22580 g of clear filtrate had .
been discharged, the wvalve was c¢losed. Thereafter,
- 20 about 13737 g of precooled water for injections (11 =+
~ 3°C) were again filtered sterile into the container
while stirring (=suspension 2). SuSpensibn 2 was
filtered for 20-30 minutes after addition. The sterile
outlet valve was then opened again, and the suspension
25 was concentrated as described previoﬁsly. After about
13910 g o©f clear filtrate had been discharged, the
~outlet valve was closed and about 7686 g of precooled
water for injections (11 + 3°C) were again filtered
sterile into the container with stirring (=suspension
30 3). The suspension was stirred for 20-30 min after
addition. The sterile outlet valve was then again
bpened, and the suspension was concentrated as
described previously. After about 15110 g of clear
filtrate had been discharged, the outlet valve was
'35 closed. 8280 g of this suspension were tlien transferred
from the first container into a further sterile
container and then 8310 g of a 4% (m/m) mannitol

. solution were filtered sterile into the. further



container (see Figure 1). The container is cooled to a 35 tenperature of 11
'3C and kept at this tenperature throughout the process. About 24203 g of
precooled water for injections (11 3C) are then filtered sterile into
the container while stirring, and a - g T R 53 suspension
of teverelix enbonate was produced (= suspen5|on 1) Suspension 1 is stirred
for 20-30 mn after addition. The sterile outlet valve (see Figure 1,

l'i quid OUtle&oﬁ&ai§e§uaﬁﬁﬂéeﬁkﬁ¥fgﬂ ‘%Lsd%yéﬁgﬁb SUSPEA]E LA S was

concentrated_t hrough the stainless nonm nal pore size: 5 m,
enpl oyed, |nﬁ?1%PW?d QYtﬁB&Frﬁﬁ§s§9¢e¥%ﬂiﬂaﬂ%ﬂrb?mépﬁh?mnéha EéRapr essur e

(< 0.2 bar).sipenisabouty 18%5 gd9kpehsas fthibats h@yle keepediksehar ged,
the valve is cI sed hereafter, about 10 11000 precool ed water for

inj ections (§4* %ﬁD'Va Ve alSf% f ifPfer SRR ?1I518HF8 the SHRPERFEP™whil e
stirring5( =sospksisi DN ﬂﬁto Eangmssania&s f Theededpbasingd0s3Qurtintit es

after additi S ut l.ve . .1 s t-he ene t he
suspensi on |(g&1 :{(}gsnclté% §r§ a&e\s{@r"l Baet a;%lroe:l'w 211'15 'ﬂ? rag%o % 11000 g
of clear filcebrerdhize m@eambm@@h@rg@ﬂ 2t he Tbatfeﬁledlveaﬂs dabggu and

about 10107 go@f) %@E@Oﬂgf&’ce&"alﬁrtflgr%\}ragﬁfii?@f (%%ozéﬁé) afl §pagai 0

filtered sterile intgo the container stirrin suspensi on 20 3). The
suspensi on V&3’ st PRAed ¥RPDlgaRs nip el %‘ad@uwtqhée@perawrsuuet

~ val ve i sot heri sgeg nEr@peneskc aps 1 HecsuUsPEPRE OprifacPnaepingt gddast
descri bed preV|ou§% Af ter. about 18303 of, clear, filtrate have been
di scharged, Th&outPet V& VE'§ sSEFEEEEYs fﬁ&gbfrg%etﬁFgegﬁs EXEPBn are

t hen transf esysitkn rems t heehi f3ushedntwditherstianid ea diwtdgsn st @and| eheont ai ner

and then I:_l\a‘lh O&e% 4810&%%1%”@111%'&1‘)&%' %ﬂo@g)e%; .'Iljl ! §ﬁ£ e%\gaﬁ%ﬁrl le

into the fu er contai ner ile stir ensi fon is
fol | oned by 3t4 rri A§eRor IrIE-IHERESGH- andThﬁentﬂupﬂh#kﬂzaﬁ%penyaén 4 is

di spensgd reconstituted by using 2 ml of water for injectioms per
vial. The suspension obtained by gentle swirling can be

administered s.c. or i.m.

Example 2: Production of a sterile suspension of teve-
20 relix embonate (2:1) and of a sterile lyophilizate of
30 mg of teverelix embonate using the separation

process by means of a filter

115.3 g of teverelix acetate are added stepwise with

25 continuous stirring to 3006 g of water for injegtioh in
a suitable vessel and dissolved. 9827 g of 96% (v/v)
ethanol are then added with stirring. The ethanol
content is subsequently adjusted to 70% (m/m) with

_ water for injections. 15.7 g of disodium embonate are
30 then added with continuous stirring until the disodium
embonate had completely digsolved {=soluticn 1).
11802 g of solution 1 are subsequently transferred with

the aid of a sterilizing filter (0.22_ gm) into a
container (see Figure 1). The container is cooled to a

35 temperature of 11 gz 3°C and kept at this temperature
throughout the process. About 24203 g of precooled
water for injections (11 & 3°C) are then filtered

sterile into the container while stirring, and a




t hirough t he suspension outl et valve (see, for exanple, Figure 1,
‘suspension outlet 7) into 10R glass vials. The dispensing solution
contains not nore than 1006 ethanol. The nolar ratio of teverelix to
enbonate is 35 2:1. The filled vials (a_gout 3000) are placed in the

| yophilizer, frozen at about -45C and I'yophilized in vacuo at a plate
tenperature rising from-45C to +20C in the primary drying and at about

25C in the S4ucseeondary geYingeyJbe [Leezendiyipg SYSLEM | 5,bheRedf | ushed

with sterile nitrogen, and the vials are closed wth suitable stoppers in
t he system ahtPYIRINTHIHmpL) cafperensher| yoptd |3Feed sfercdfst Pt Biad by

using 2 nl S;pfemaddidDoni MBEt LOBSI PET oMt Bbe JHEvEUSBBASKFOJurebtai ned by

gentle sw rlujsn can be f\dm nistered s.c. or i.m Exar‘rgle 3: Prodﬁctlon of

a sterile s prgf'ﬂs‘?ono‘b’? ¢ 19/ 63183 EHBBRATENELY 1) OBRACEF a?Bter FPE

| yophi | | Bat eswdperdfic) D& Rohdtbirambanaitecusinolidiessapal agsoptpedcess by

means of a filter 318 gggé D- 63153 .acetate are add%o'stgpv‘m'.se W trﬂ 15
5 5 3

conti nuous. st3777 ng"to %O%? vacer for “fn%j’ec?rf‘%n i at8hieg vessel

-and di ssol vew.tH® It 6pyestudé e \Datet havokpaiyingera atidledpweslusei rri ng.
The et hanol omt 1S S u husted_ ko %, ( @ Lt.h ter for
I nj ections. &%g f_r%?fgi s%giéﬁ% gﬂ %%a?g{ag?egz?)kt ﬁggégdg&g}ﬁ%% (k:lgxgtai nuous
stirring unthgen HELEFRYETeEn EhRdorateehas ebaprét eMPedrasbryedapPeysl uti on.

_ 1%. _|1_21;66 g#glfr%cﬁcg ug'ftz) ﬂe@j&eﬁybﬁﬁﬂéﬁPtﬂo)t til?jwécf:@ins@@I vviltiLh it_brﬁcai d of a
sterilirzin | er (0. . ‘1NTO a cantal ner see I gur e . 1€ .
Cont bl nor S RBoREA T B ke raimatariE ointe (SRS ntainen  hide
t enper at ur e stihroimgholtstspepsborss) . ASaspeddddd @ ofs pfetoeted fwater for
I nj ections ( -asé%iﬁﬁ\?eé hS@t{ak' %g@ﬁ_ggo%t.e&‘ﬂ e é@é?iié‘eo&QQé?':‘{}S&v\é’f" le

stirring, an SuUSpensi on or D- eénbonat e 1S produced (=suspension 30
"~ 1). Suspensiigh 1thensti ppedetlor 20280, ni rardt erthe  suspension  1is

15 concentrated as described previously. After about
11000 g of clear filtrate have been discharged, the
outlet wvalve 1s closed and about 10107 g of precooled
water for injections (11 =z 3°C) are again filtered
sterile into the container with stirring (=suspension

.20 3). The suspension was stirred for 20-30 min after
| addition. The sterile outlet wvalve is then again
“opened, and the suspension is concentrated as described
previously. After about 18303 g of clear filtrate have

been discharged, the outlet valve is closed. 8262 g of

25 this suspension are then transferred from the first

"container into a further sterile container and then
3187 g of a 4% (m/m) mannitol solution are filtered
sterile into the further container while stirring
(=suspension 4). Addition is followed by stirring for

30 10-15 min, and then the final suspension 4 is dispensed
‘through the suspension outlet valve (see, for example,
Figure 1, suspension outlet 7) into 10R glass vials.
The dispensing solution contains not more than 10%

. ethancl. The molar ratio of teverelix to embonate is

35 2:1. The filled wvials (about 3000} are placed in the
lyophilizer, frozen at about -45°C and lyophilized in
vacuo at a plate temperature rising from -45°C to +20°C

in the primary drying and at about 25°C in the



addition. The sterile outlet valve (see. Figure 1, liquid outlet 8) is
‘subsequent |y opened, and the suspension is concentrated through the

- stainless steel gauze (nominal pore size: 5 m, enployed, initially 35

w thout pressure and |ater by applying 2 | ow pressure (c 0.2 bar). After
about 20140 g of clear filtrate have Deen discharged, the valve is cl osed.
Thereafter, about 11900 g of precooled water for injections (11 3C) 55

are again filiere ergle;jhnto condaj e ;ygm e gy (TgUSpensi on
2) . Suspension 2 ‘%lsls%l I(%% leIll tor'fﬁgzeo- 30 %&nﬁ# S aitesr?{%?gg{t irl%n. f‘?'l%gl sterile
outl et val veflisheReiibperib8radai RitapderheaBdspbAsVaalEs abecGAOSAEr at ed as

described preyiRushy rabfikersesmdrs 118001k obystear dhd tfrde kavepbeen
di scharged, the utl et Xalve,&s cl osed and agout 9283 % of,Brecoo ed
water for infaRRFOnsTe11YRRihizatgarf FEFPBFEYTUERE, PYeUPARE £hE

contai nes Wéh skaterngfézsuspgastoond0 Ber Thealuspahel OoRuspedkiobned for
20-30 m n af .addition, The sterile outlet valyve i.s_then again__opened,
and the susp%%%?%rgec?sb%o%%%%??a?‘g%lr%%n%eg%?li %gdadﬁﬁg\:} 885??/. SAFt efTabout
17186 g of clewr filtrate have been discharged, the outlet valve is

- closed. 8535 g of 15 this suspension are then transferred fromthe first
container .into a further sterile container and then 3283 g of a 4% (mMm
manni tol sol B¥aWALer & :f | Predeaticred edi itetie f GRFRERSEBRt &¥heP-whil e

stirri ng0 g %yfsﬁsn;s@n@afzéie Agditi carzd _Sofg!a| oywri;ye f%&éﬁhﬁg%%é?ﬁe 2@£10- 15
mn, an e e fi.n ensi.on 4 is djspense rou € suspension
out ] et val ve' ] sBE PEgRré 15t QIR I OtRY ot 59) SPRAGAF SRR gPEOE5EFal 5. The
di spensi ng Sof utéars cuhtaifisltexd nore than 10% ethanol. The nolar ratio of
D- 63153 to enbonate is 2:1. The 25 filled vials (about 3000) are placed in
the |lyophilizer, frozen at about -45C and |yophilized in  vacuo at a plate
t enper at ure ¥1&i iy fAomR4EA50 ECaten #Eve peddedy @tepbwgsendwathabout

25C in ke continuous stirring to 3095 g of water for injection in
' a suitable vessel and dissolved. 10116 g of 96% (v/v)
ethanocl are then added with stirring. The ethanol
content is subseqﬁently adjusted to .70% (m/m) with

water for injections. 16.2 g of disodium embonate are

20 then added with continuous stirring until the disodium
embonate has completely dissolved (=solution 1).

12186 g of sclution 1 are subsequently transferred with

the aid of a sterilizing filter (0.22 um) into a
container (see Figure 1). The container is cooled to a

25 temperature of 11 + 3°C and kept at this tempefature

| throughout the process. About 24972 g of precooled
water for injections (11 + 3°C) are then filtered
sterile into the container while stirring, and a
suspension of D-63153 embonate is produced (=suspension

30 1). Suspension 1 ig stirred for 20-30 min after

' "addition. The sterile outlet wvalve (see Figure 1,
liquid outlet 8) 1is subsequently opened, and the
suspension is concentrated through the stainless steel

gauze '(aninal pore size: 5 pym) , employed, initially

35 without pressure and later by applying a low pressure
(< 0.2 bar). After about 20140 g of clear filtrate have

been discharged, the valve is closed. Thereafter, about

11900 g of precooled water for injectioms (11 + 3°C)




secondary drying. The freeze-drying systemis then 30 flushed with sterile
nitrogen, and the vials are closed wth suitable stoppers in the system
and then crinp- capped. The lyophilizate is reconstituted by using 2 m  of
water for injections per vial. The sus sion obtained by gentle swirling
can be administered s.c. or 35 i.m Exanple 4: Production of a sterile
suspension of 56 cetrorelix enbonate (2:1) and of a sterile |yophilizate

of 30 ng of r i i ng: 1+ he :separ af on, . .geans of
centrifugati %ﬁé 5%_{ : 81513(9%53‘?9%2%?0%%%%&%?% mg%l% !ergcir)af_)lveg [ ﬁ’%irg%m of
water for infet¥THorS i(ASuSBansadNeVessaispamision ki AgltFned £28 m of

96% (v/Vv) ethenph wenaraddedtewhidRislidy.i Nehe ande sibsegyently vhhigeet hanol
content was, adjusted to 70% (mnm wth water for injections 10 (=solution
1). 0.24 g otSdi Thm &R58Est e #81Bdded®®d 15 n BRI Fo| uttFon 1

while stisrriagneSitratad was ceridrived f grehdidbsIgn aftesrt hapaddi tion
until the dj i um enbonat e_had. conpl etely dissolved. The centrifuge (see
al so Figure jZ"?é)’i\il\blasgrl ggeaﬁﬁnafhaf#te%%‘ T 1 ‘—% seg§?ﬁo %ﬁ%ﬁ% a,tftt}e
subsequent | yot Zetl vpdrei cis cobseli sughl aboon werce i | oer pdesbediede (0. 22
Jum Into a yLEhiddioeifgaLaipaL. Bif W gboyaleref Aol eghhgag qnere
then added to each centrifugation container while IstlgFrl ng, and a

" suspensi on wseHERIudBEC( i peaBlenneDd Mith Thelsring er=RasPsWSieRed of f

af t ter ls][lio(rj ring, f Sﬂhe 1%1.1tr§.p'éjns-5|a>?l CQg]pl ﬁt%fc@?th rf&#ﬁ@tdtm% ﬁ@cﬁ@ar asxﬁ%fzy«as
~contro e I N e erature range. o - ro ou e r-oauctl on
process, anoaqcﬂletjccg‘:ﬁtri?%at?tb e arlfed 6%?9&- é?soéhagfoﬁgaﬁaut 0.5

m nut es. Therpénaed, 2mdf thdesabpans sopet 8atantesolrate@navedesceibedd
sterile by S S L.oNn_pi each centrifugation, _container,
égéﬁ%o%éﬁig #gﬁé? aB&ﬁE E%R%% g of:éﬂear 9 ikBaF%e%aH%

and about 5 \ I njectrons wer again Added I ndi vi dual
cont ai ners dmentdipeargeduspbasicutle)y. vedmer ifaugatderd wa858hed odrri ed

,out at 15 this suspension are then transferred from the first
container into a further sterile container and then

3283 g of a 4% (m/m) mannitol solution are filtered
sterile into the further container while stirring
(=suspehsion 4). Addition is followed by stirring for

20 10-15 min, and then the final suspension 4 is dispensed
through the suspension outlet wvalve (see Figure 1,
suspension outlet 7) into 10R glass vials. The
dispensing solution contains not more than 10% ethanol.

_ The molar ratio of D-63153 to embonate is 2:1. The
25 filled vials {(about 3000) are placed in the
lyophilizer, frozem at about -45°C and lyophilized in
vacuo at a plate temperature rising from -45°C to +20°C

in the primary drying and at about 25°C in the
secondary drying. The freeze-drying system is then

30 flushed with sterile nitrogen, and the vials are closed
“with suitable stoppers in the system and then crimp-
capped. The lyophilizate is reconstituted by using 2 ml

of water for injections' per +vial. The suspension
obtained by gentle swirling can be administered s.c. or

35 i.m.

Example 4: Production of a sterile suspension of




30 abput 13,000 g for about 0.5 mnutes. Subsequently, 5 m portions of

. the supernatant solution were renoved sterile by neans of a suction pipe
fromeach centrifugation container, and about 5 nl of water for
injections was again added to the indivigdual containers 35 and stirred
(=suspension 3). Finally, suspension was then carried out at about 13,000
g for about 0.5 mnute, and 5 m portions of supernatant solution were
renoved sterckérbroinigachboratei f(agab i @.IflldCQﬁt al ieferifée 130pniafi m@tk2. 5%

ww) sterilgegmai ol | Wt J ddedtot suspensi.on i n each
((:entzl fugat i gn con{n i r??r) ﬁ#? %\‘Fl Pri ngotl'l(‘fi1 Festit™q npﬁﬁ isﬁa&rﬁtﬁon
suspensi on WPERCSHF nhrinineahs (a§uspensi bugdyioidhe final 5 suspensi ons 4 were
t hen di spensed aseptically fromthe centrifugation containers into 10R
vials (5 m portl ons) The described procedure was repeated with new
centrifugatidn®eoflt QiEn€?§r8ﬁﬁﬂ-ﬁxaﬁpeé\at§oIW@ﬂ-’leoﬁ‘lfSOM§dr éactk@dmlTE nol ar

ratio of cetws)te}:ldx £be eﬁﬁg&@tﬁ_ﬂh@ Wa_1§af2 a- Eﬁ%;{:éﬁﬁé" Eb@%g%ﬁ!p:}%ﬂ@ ely 60
vials were aced in the iljzer roz about - a

| yophi | i zed Uatle: a&g R ]Ie Er 866 e&i‘/‘gl ngtRrieM ¥gs5e @6ddesoc in
the primary V@ﬂnyleng sa:ad::amsp,boandzmbsafqﬁétﬂ:gewhéalrgtmxycmgcoﬂt@éltt ]
freeze-dryi t fl d h sterile_nitrogen_ an e
vial s Wer)e/ rgg ose é% surt agfd; stngRer#\:‘an the%s?gst%?ﬁ'aﬁ eE&B‘é)@&uent |y
cri np- céq@ped =20hetHPn wht er 0F2¢ gnpéctiisndiumeembosetiet waseaddsti tat e t he
| yophi 11 zat e1permyl k. cnide suiSaRs] of HREAENEH: bY; JGNTLEs sy b gacan be

20 adm ni stered_s.c. npl.e 5: Production of a steri suspensi on
of cetro- recF‘?@(th%lFeFﬂtgf’é (1101:55 aﬁanofafd:%l% ebhe e AdddpHion Asreibf thed ny of

cetrorelix p@imd:am u%nﬂtgar.tah% senaaatl@@mpzét@lpce&ﬁélabl%aﬁsllgfr%e f
Ve In 0

vater for i rarr ot nlabE,plaf) EXgBEE e Laded ¥k Tiencess mi of
96@6(v/9ﬁ et¢sml SwidPe caddedners and subseqguently 2.4 ml portions
of this solution were filtered sterile (0.22 um) into a
centrifuge container. 5.6 ml of water for injections
were then added to each centrifugation container while
stirring, and a suspension_ was produced (=suspension
20 1). The stirrer was switched off after stirring for
10 min. The complete centrifugation apparatus was
controlled in a temperature range of 4-16°C throughout
- the production process, and the centrifﬁgation was
carried out at 9,500 g for about 0.5 minutes. Then 5 ml
25 of the clear supernatant solution were removed sterile
by means of a suction pipe' from each centrifugation.
contalner, and about 5 ml of water for injections were
again added to the individual containers and stirred
(=suspension 2). Centrifugation was then carried out at
30 about 13,000 g for about 0.5 minutes. Subsequently,
5 ml portions of the supernatant solution were removed
sterile by means of a suction pipe from each
centrifugation container, and about 5 ml of water for
injections was again added to the individual containers
35 and stirred (=suspension 3). Finally, suspension was
then carried out at about 13,000 g for about 0.5
minute, and 5 ml portions of supernatant solution were

removed sterile from each centrifugation container.




30 while stirring, and subsequently the ethanol content was adjusted to

. 70% (mm with water for injections (=solution 1) . 0.3 g of palmitic acid
was added to 150 ml of this solution 1 while stirring (=solution 2).
Stirring was continued for 10-15 min afder_the 35 addition. The centrifuge
was | oaded with in each case 8-10 containers and subsequently 2.4 m of
this solution 2 in each case were filtered sterile (0.22 m into one of

t he ge\rll\;]r: f ugemtomdfai Aens.. 5%. 6(wiw)of sﬂ@ﬁ;gﬁeSSHarggrtd&nj §§1@1@g§nwegfle§ hen
adde ile Lrrin nd a . suspensi on was produc =suyspensi on .
Further pr o?é?gi r%fg?ﬁacg gﬁ’ent%‘:ér %P B s g&sc??%éd(qeﬁtltﬁéﬁﬂaélo& but
the centrifugabtahgenerehbeh s@irit ity outo atrdswlioutinl 9 2000 igct@niabout 15
m n each ting, ar .. tatibo of troreljx | mtate s ... 1. The
n@usé@ﬁsfgﬁ With % ﬁﬁnﬁﬁﬁé} f%éu%éé%égéénﬁ OrTﬂ%.g&Pa

| yophi li zate wa reponstltuted by us 2 . or “1'nj ions per
vial . Thé suSpengidrowdt 4i wedebrhagerdl spewied | agephihcabludiicomsttdreed s. C.

or i.m 10 Exanpler&gafioductd i Ofind St erjlig, suspgnsi Qz;la(ifs cet(rsohlre! I X
citrate (1:1) and of "a sterile |yophilizate of 30 ng of cetrorelix citrate
usi ng the sepQFat?B® - p?@@es@e%jrﬁéﬁ‘ﬁs Becashtng f waat i tPasted gwighof
cetrorelix asevavenweti€ughsiohvebrtaiherd whtiwaben o spieeibQng in a
sui tabl e vessel wail gedSt- ri ng& Then 128hcré1% of 96% (v/ véﬂeth nol were

¢ t

added while &tirrrnAg cand SuBSegdieddy Ht etRARST St bt R&&®adj ust ed

to 7026 10n nyasi t4x Wwat hef orebnlledhgonspptesbhatédbn 190 Gri2dsy ekreitric

acid nonohydsat & yas,, aggded 0. of IS Sol uti while,stirring
(=sol ution .St i‘.rgll'li ng ma%g/g%%t??:ﬁg%ﬁ' f oftrrtgf%-nwéﬁ‘i r‘?%%él tgril'éf h% tﬁ‘&&i tion.
The centrif Bidisl 1 2t ebh W2 M naR5a chéateasemBeratusnat ainéng fmom

subsequent | y-Z5dmto0f2pt i $nSQLWt ipc_acq_n%riyn &?i%%aég%mggeagghgebgdcst erile

(0.22m |ntghogﬁeogéggyégfgu%%fCpntalners '

yving. The freeze-drying system was
15 then flushed with sterile ﬁitrogen and the vials . were
closed with suitable stoppers in the system and
subsequently crimp-capped. 2 ml of water for injections
were used to reconstitute the lyophilizate per wvial.
The suspension obtained by gentle swirling can be

20 administered s.c. or i.m.

Example 5: Production of a sterile suspension of cetro-
relix palmitate (1:1) and of a sterile lyophilizate of
30 mg of cetrorelix palmitate wusing the separation

25 process by means of centrifugation

1.85 g of cetrorelix acetate were dissolved in 47 ml of
water for injections in a suitable vessel while
stirring. Then 128 ml of 96% (v/v) ethanol were added

'30 while stirring, and subsequently the ethanol content
. was adjusted to 70% (m/m} with water for injections
(=solution 1). 0.3 g of palmitic acid was added to

150 ml of this solution 1 while stirring (=solution 2).

~ Stirring was continued for 10-15 min after the
35 addition. The centrifuge was loaded with in each case
8-10 containers and subsequently 2.4 ml of this
solution 2 in each case were filtered sterile (0.22 um)

into .one of the centrifuge containers. 5.6 ml of water




wat er for injections were then added while stirring, and a suspension was
_ produced (=suspension 1) . Further 30 processing was then carried out as
described in Exanple 4, but the centrifugations were each carried out at
about 19,000 g for about 15 min each tige. The nolar ratio of cetrorelix
to citrate was 1:1. The |lyophilizate was reconstituted by using 2 ml of
wat er 35 for injections per vial. The suspensi on obt ai ned by gentle

swirling canrbe adpiddtSiNLOywsre. t@er éﬁd&i‘aﬁ{i%% sé:'cﬁq#x 4 o er| 2 e

steril e suspension of 59 cetrorellx enbonate
| yophi | i zat eSU8Pe3811Y of"acet rBF@ﬂP?e@nbdﬁﬁﬁJ@R%ﬁsﬁ@m helkepaFamitd®r process

by means of phbeesdiﬂ@nﬁaﬁnaheﬁl therisgpandt kandesttiBaad iaf rldakel i X
acetate are Qdd d St HWI se continuous stirring to about 1149 g of

water for iAjecttons Fn caeri‘lgl?%ﬁu%atﬁjtoéb? eVGEEsétadhdcaréieti <¥otved. Then
about 3738 gabduB2%P(m0N) et hanokbaue Bldeinweiake Stind n'gheSmlaﬂeLquent ly,

the ethanol goptgnt 1O 'ée@gﬁﬁéif’g tg_ o/0% (g m v vm%;{]ggs[lg(sg f‘rﬂ ]Lner for

injections (=solution 1) G erD S s then
‘added whi | e 5YPPRIhizabent Wﬁgou@aqpnmtnutetdqebzdu sedigmZmionaft ewiaasr

di ssol ved Coff@fetl‘i‘ij)éct(rcﬁg UbE®N ¥)a1 48590 ?u%eﬁ%%&f% Q%t.zalq{eed th

transferred vmthjrthe aid aster|I|Z|ngf| a furt her
cont ai ner (s%"'ém’-F @u?‘%l%amﬁl can dit Aernisteissl ¢ @0 F tledperat ure of 11
+/- 3C amd nmaintained at this tenperature throughout the process. About

9700 g of pr t n ec ions, (11 +/ 20 3C).are then fi | tered
steri Ige i n?ﬁ%ﬁ%ﬁgl "ﬁlé?é%ﬂ% |?rFﬁér1%{ﬁdSHSEE§%éﬁ§| GFt&etrorel i x
embonat e i s rejeier stbdatesuSpensi endl)qf At etetrfiéeadydpioll izstespedsi on 1
is stirred fopg - 3Qsm @etggg.eg%;rl |8 £ At etuélq{gge {gse Ei §?g§tl.bﬁ! iquid

~outlet 8) is then 25 opene he suspension 15 concentr itially
~under at rmspﬂﬁé?‘?ecg%rkéésr%ﬁ%"-%rﬁf leamrrifuapsplon ng a  slight pressure (< 0.2
bar) t hoeugh the stainl ess steel

1.85 g of cetrorelix acetate were dissolved in 47 ml of
water for injections in a suitable vessel while
stirring. Then 128 ml of 96% (v/v) ethanol were added
while stirring, and subsequently the ethanol content

20 was adjusted to 70% (m/m) with water for injections
(=solution 1}. 0.24 g of citric acid monohydrate was
added to 150 ml of this solution 1 while stirring
(=solution 2). Stirring was continued for '10-15 min
after the addition. The centrifuge was loaded with in

25 each case-8~10 containers and subsequently 2.4 ml of
this solution 2 in each case were filtered sterile
(0.22 um) into one of centrifuge containers. 5.6 ml of
water for;injections were then added while stirring,
and a suspension was produced ({=suspension 1). Further

30 processing was then carried out as described in Example
4, but the centrifugations were each carried out at
about 19,000 g for about 15 min each time. The molar
ratio of cetrorelix to citrate was 1:1. The
lyophilizate was reconstituted by using 2 ml of water

35 for injections per vial. The suspension obtained by

gentle swirling can be administered s.c. or i.m.

" Example 7: Production of a sterile suspension of



gauze enpl oyed (three-dinensional filter drum nom nal pore size: 3 nm.
‘After about 8639 g of clear filtrate 30 have been discharged, the valve is
cl osed. Then a further approx. .5523 g of precooled water for injections
(11 +/- 3C) are filtered sterile into_t container while stirring
(=suspension 2) After the addition, suspension 2 is stirred for about 10
mn. The 35 sterile outlet valve is then opened again, and the suspension

| concent r abedr3fe ESCEhBEHAPEYbOUS | ¥na Bt o ARGL 54699491 cLear
gk

filtrate has heen disch arged the outlet valve i s cl ose urt her
approx. 1956°§ of® Pifec8bl & ihA%ErL ifor SmPaRake| MRingl1the - sePRTAtd ophen

filtered steprbeesatiby hden€ont ainese WMHhénSLdhdl N (CSMSRENSIAN F) - After
the addition, suspension 3 is stirred for about 10 mn. The 5 sterile

outlet valve is then again opened, and the suspension is concentrated as
descri bed® pré4io2sgyof Afdteroradioin 438388age ohirel mtdefd I st@pmé\@smeﬁn

di schar ged, cI ed hen of _a 7 4% (m m
manni t ol squ??%%Hgégéfl %?E 98 aRg ?nt%?gg ﬁFalﬁgF fhi IF stlrrlng
(=suspensi ont@jectrens addmt i oa |§IK@WIOWE@lb@bb¢|rwﬁﬁgeﬂor and ur glrer - 10- 15

mn and thendi@@oiw!ré@' @H@Her&ﬁo@{t 431§sd¢589n53%¢ rﬁ‘/nﬂ“g%&gﬁ?fuﬁéns' on

out | et valve uare , .suspension outlet 7 ass vi al s.
The. sol uti off %@gf H?sﬁEh%Fh@gcoﬁFﬁFﬁguﬁBFlﬁnrE ?h&ﬁhEGQQeFﬁaﬁ@Pt The,

"nol ar rati o bé eetjumtald X tbo eobonaﬁ/éml swdith Eﬁhm §i ldedwaralrs ape pl aced

in the | h frozen at . .about philized at | at e

ignpesatﬁfg iﬁ%%réﬁ?ﬁ%g re ;1tﬁgﬁ gc9§ngv +§P%H€“pFWﬁQB?t?0 dryi ng
and at about [9%FC i(m/mhé setohu@myaddydngdumhe stieetmgdbynngnapabey1ls t hen .
flushed wit husleri ke NaLE088REn (dihotlAles ﬁag £l aned il { Bonih LRR) ¢

stoppers in the systemand then crinp-ca
i nj ections afesRUsHdqFer %?al #4850 dofist i@ tesﬂhétignl y@phlalrQat éheflihe

suspensuen(ﬂﬁéﬁgﬁﬁkﬂéagemiiﬁ the aid of a sterilizing filter
(0.22 m) in a further container (see Figure 3). The
container is cooled to a temperature of 11 +/- 3°C and
maintained at this temperature throughout the process.
About 9700 g of precooled water for injections (11 +/-

20 3°C) are then filtered sterile into the container while
stirring, and a suspension of  cetrorelix embonate is
generated (=suspension 1). After the addition,
suspension 1 is stirred for 20-30 min. The sterile

| outlet wvalve (see Figure 3, ligquid outlet 8) is then
25 opened, and the suspension is concentrated,'initially
| under atmospheric pressure and later by applying a
slight pressure (< 0.2 bar) through the stainless steel
gauze employed (three-dimensional filter drum, nominal

pore size: 3 um). After about 8639 g of clear filtrate

30 have been discharged, the wvalve isgs closed. Then a
'_ further approx. 5523 g of precooled water for
injections (11 +/- 3°C) are filtered sterile into the
container while stirring (=suspension 2). After the
addition, suspension 2 ig stirred for about 10 min. The

35 .sterile outlet wvalve 1s then opened again, and the
suspension is concentrated as described previously.

" After about 5469 g of -clear filtrate has been

discharged, the outlet valve is closed.



swirling can be administered s.c. or i.m Exanple 8: Production of a steril
_ suspension of cetrorelix enbonate (2:1) and of a sterile |yophilizate 30
of 30 ng of cetrorelix enbonate using the separation process by neans of
hol I ow fiber nenbrane filter separatiogyA suspension 1 of cetrorelix
enbonate is generated as 35 in Exanple 1 in a suitable initial container
(as conponent of a closed production systemas shown in Figure 4). About

3540 g of thﬁf gﬁ@t}zﬁe@d %?piﬁ%l 0nl915|6 vgnd che haﬁré@@@l@aece}%@é t(‘fo%
tenperature o + - r oyed_and iin a close

circul ati on wfc t?ﬁ’??n hrt ugﬁ t %’%/ dteRo lig?f’%ﬁw €’§§§lﬂ:?gd1n§°4) with
hol | ow fi berthenbeaneifieit arhl(Lle\/Btiiﬁlﬂgl |(=Buepensionodyl e agicelr RYRF hol | ow

fiber membraggafLLLg. SauLnal s Bote stasi Q. 20m Pall Oprpgration. The

initial contalner previ ous? y Co0 ed
mai nt ai néd astehilet eppekeait uvalvier oughdien t rgapgmocepsned) xmg:’l i £hier ought

about by { hesLBhRLER af.é’“@éﬁ@élﬁfﬂtéﬁ’ B! Idd Rl LD Jro ARIA0AT Y

present 10 in_t init contalner. A seg ration process in whic

suspensi on okt ’é%%’r orPAAUE enbdP@t® cOHt i nebeRTy fiddgedet hrivagh Digerfilter

menbrane is @mcﬁaﬂged;heheclcﬁméﬂ lyaave hel rtm&%.r ateen Onskhe 1l atter
(depl etion). fter % &Htlal nt. of 2122.7 1§flltrate has been
‘'separat ed, 13%3%9 g r ”i‘alﬂn H X2 HBECTHN Eﬁ hasEHEEA Fr&Cddfed to a

t enper atllr e nr&to 1ﬂ;he/ co%ﬁa:memumhmleo siha::p:m@luusmp@yﬁ@nm wd t h'Thes xi ng,
~and the sepaélgéi%fogr oggss f.ios.l. GO, t&%‘i:in% eﬁornd grmttmt %f 1349.9 ¢
as 2 ]t er 8

of filtrate een separate |nject| AS “whi ch
has been pre€ob} evinoandt éhﬁ@r&ﬁl@réfmalllsusﬁpelmwrs puts dakspetisedi niti al

contai ner W £ Shoh n%h@nguggensgeﬂt | AUOUS: SERARAL | REH GEGARles gontinued
until a third anmount of of filtrate has been 25 sep arated. The

final susperdt BTl ¥Rt YT EET x7bn‘b’6\ﬁ%t g0R glass vials. The solution

15 for dispensing contains not more than 10% ethanol. The
- molar ratio of cetrorelix to embonate is 2:1. The
filled wvials are placed in the lyophilizer, frozen at
about -45°C and Ilyophilized at a plate temperature
increasing from -45°C to +20°C in vacuo in the primary

20 drying and at about 25°C in the secondary drying. The
' freeze-drying system is then flushed with sterile
nitrogen, the vials are closed with suitable stoppers

in the system and then crimp-capped. 2 ml of water for
injections are wused per vial to reconstitute the

25 lyophilizate. The suspension obtained by gentle

- swirling can be administered s.c. or i.m.

Example 8: Production of a steril suspension of

cetrorelix embonate (2:1) and of a sterile lyophilizate
30 of 30 mg of cetrorelix embonate using the separation
process by means of hollow fiber membrane filter

separation

A suspension 1 of cetrorelix embonate is generated as

35 in Example 1 in a suitable initial container (as
component of a closed production system asg shown in
~ Figure 4)}. About 3540 g of the generated suspension 1 -

“which has been precooled to a temperature of 11 +/- 3°C



is then mixed with sterile mannitol solution as in Exanple 1 and di spensed
into 10R glass vials. The solution for dispensing contains not nore than
100 ethanol. The molar ratio of cetrorelix to embonate i's 30 2:1. The
filled vials are placed in the Iyophilizer, frozen at about -45C and

| yophilized at a plate tenperature increasing from-45C to +20C in vacuo
in the primary drying and at about 25C in the secondary drying. The

freeze-dryi ngrey en@dyed heRaf Iwaped Wi ha3% 8i&sd | 81pLLI9988, Lheyvials
are cl osed V\nfh suitéﬁe stoppers in thg system ané t&en crinp-capped. 2

m of water™&%n) BLEPORR dHE uBERPETiPRal SYBLPBC OIS t digurEnd)
| yophi | i zat ewifhehslipensibarobktabradebyigertd quoRD- 188 Ha1ng i 2e

adm ni st ered Cy . Of ..M le 9: term nation of ,the pH of cetrorelix
base and te@/é?%}?xwﬁgge ngz‘%hgpc&;[oew nﬁ%ﬁoﬂe@#’r?ﬂ% Ellitl&fara §’:§’F’H1"§tt'l_ed
sol uti on %of peeerosekex baseé amd t Peéiel iCorpasetden)car mhed dufitigdi ng a

W'W pH net er pH f . nol n n r e H1-.11, 0C -
60C, pOr der N%&ﬁ%%i%éﬁﬁﬁm%%%é VeJIC{ed(::HtE od(g&?fr')%%] g/gt ?aoh%gnaé)é]}r%%un]{ e?r%)erla ure’
(22C). A totdf-of°L snd wpindedéredorti njlets i bAPamstadeedhnougbortt ons to

74.56 ng of grérgrelesshasfdiha viabrsibhe =Hdud ing dabi by Qﬁgy, very
Vi scOuggsoI ut i ongwas ég fo -rreld.gaThe pﬁwg%g thia?.dsgl u}%&gon wa umgaq?ur d at
different tiTesS-TWeP e/ Ber EDé’d DS YPrA%YF 29 hokr §5 PREIPPAALLEaPEESSRD| at eau

(pH=11. 2 afterthboihifBali ooandines. &t skbatheienaptete2d hauksickhe pH of
|l of 0.75 f water

For inj octi oSS SHAOAIPN Bort FRREOPETAF 26MRET6E St VEPEAARIBALY I n &
vial while ma$sesndhuowudh atbat uf bl eelr clrembrarer yivi sorhisewsl ut ithe was
fornmed. The pibof thfﬂt?@éé%i oL gsy Meaml Al Ay VY Ougpll MB§ QYeL. a
period of up,to 24 hours. The pH o
: (depletion). After an initial amount of 2122.7 g of
15 filtrate has been separated, 1343.9 g of water for
injeétions which has been precooled to a temperature of
11 +/- 3°C is put into the production system with
mixing, and the separation procesé is continued. After
a second amount of 1349.9 g of filtrate has been
20 separated, 485.6 g of water for injections which has
been precooled to a temperaﬁure of 11 +/- 3°C is put
into the initial container with mixing, and the
continuous separation process 1is continued until a
third amount of 1803.1 g of filtrate has Dbeen
25 separated. The final suspension of cetrorelix embonate
~is then mixed with sterile mannitol solutioh as imn
Example 1 and diépensed into 10R glass wvials. The
solution for dispensing contains not more than 10%
‘ethanol. The molar ratio of cetrorelix to embonate is
30 2:1. The filled vials are placed in the Ilyophilizer,
frozen at about -45°C and 1lyophilized at a piate
temperature increasing from -45°C to +20°C in vacuo in
the primary drying and at about 25°C in the secondary
drying. The freeze-drying system is then flushed with
35 sterile nitrogen, the vials are closed with suitable
stoppers in the system and then crimp-capped. 2 ml of
‘water for injections are used per vial to reconstitute

the lyophilizate. The suspension obtained by gentle



25 reached a plateau (pH=8.3) after about 30 min and was still there after
24 hours. The pH of the water for injections (blank) was 6.5. Exanple 10:

" Measurement of the particle size 30 distribution of the particles of a
suspension of cetrorelix enbonate (2:1),The particle size distribution of
the particles of a suspension of cetrorelix enbonate (2:1) was carried out
35 hy Iaser diffractrorretry using a Master Sizer X, a small volunme unit MSX
1 and a "flowseelingf £0m MaI é(&‘:ﬁﬂu pstLynents apd; the foll owi ng paraneters:
focus: 300 mm (range 1.2 - 0 gm, polydisperse nodel, active beam 63

| ength: 2.4 mm obscuration: 10 20% dispersion nedium water, stirring

speed: 3250 Eja EIL@V@ b tRrmiflMch CE T ehel ipy egpopateotdidix Pasrensi on

produced as Nz rr{t_g f bbefore carrying out the separation 5 process
using a filt3Pd SAYPFerEhtP2%Rpension was added in portions while stirring
to 95 m Sof water for injections which was i'ntroduced into the M5X 1

ti d I t = .20% . Sti t hen
conti nued foi"5 FhEERRingBLB, BB EH SO 8 RabubR bR R 1Ba: Fed our
whil e stirriagtrerglie Passhownd hseveseltixof bahe rmessurensnitedf dulte
particle sigzgighshriyayt ifn. ndhe. upspyudal g:JTHS ri}lééléﬁ_l ' PPothFBBB% a2 th?

absence of | oheration of the particles cetrorel1x enbonate

pepti de conp%’gx ﬁﬂﬁohﬁ‘éeabs}é%ceiof 151dedi RBRAt s “whif@h Car eOKEETor Nar-e only
partial l1p resmz)enﬂ@nbl eletirbhe bAsdns BELLBBMMRAS UF&6h Pakhibeh@tuskze

di stribution ai nl ess steel gauze (nom nal pore size: m was used as
filter for th é)i)arati-on process. 20 30 ng of a cetrorelix enbonate (2:1)
| yophi |l i zat e pebdlicefl ass5i mlEcshpracelr werse feteasiohwtedsandBedodsly in 2
m of vater forcidhecldons s@ RYSBENSLON YRS 1 PHOdUCE BY,GgRl LA Il Ng

for 3 mn, e particle e distri I'on Was neasur ed ana ogously
The stlrrlng until a cloudy, wvery viscous solution was

15 formed. The pH of this solution was measured at
different times over a period of up to 24 hours. The PH
reached a plateau (pH=11.2) after about 25 min and was
still there after 24 hours. The pH of the water for
injections (blank) was 6.5.

20 A total of 0.75 ml of water for injections was added in
portions to 47.26 mg of teverelix base in a vial while
stirring until a saturated clear, very viscous solution
was formed. The pPH of this solution was measured at

_ various times over a period of up to 24 hours. The pH

25 reached a plateau (pH=8.3) after about 30 min and was
still there after 24 hours. The pH of the water for

injections (blank) was 6.5.

Example 10: Measurement of the particle size

. 30 distribution of the particles of a suspension of

cetrorelix embonate {2:1)

The particle size distribution of the particles of a
suspension of cetrorelix embonate (2:1) was carried out
35 by laser diffractrometry using a Master Sizer X, a
small volume unit MSX 1 and a "flow cell" from Malvern
Instruments and the following parameters: focus: 300 mm

(range 1.2 - 600 um), polydisperse model, active beam



25 uni nodal

di stribution proves the absence of aggloneration of the

_particles of the cetrorelix enbonate peptide conplex and conpl ete
resuspendability of the Iyophilizate. 30 Exanple 11: Determination of the
stability of various cetrorelix enbona £ formul ati ons The stability of the

follow ng different cetrorelix _ _
35 the timng of their inhonogeneity, i.e. the occurrence

relation to

enbonat & formul ati ons was investigated in
of

a visually r ,zabl - PRRS ' r.e.1 ~Ah 285R p Mela

accordingytoﬁgﬁgegﬁ ?:?ngﬁﬁtion)?'B ﬁ%ﬁﬁo%éé?gﬁT/a i%ef%é#%ﬁ?%§%%§3nate

(1:1.6) nicFBpaFti EFerFoRAUFREFOA 4220rBPRAg(ievebE @35U2 092], 5 O

D- 20762- PRT/ grbfetr eeekrbxeeiorabenttel. (8): 1) Mstikpraklibel §rlai@datdson

according to, Fekberb %n1 t agéf%%gaf) . The formul ati onS were
i i

reconst it ut ed™as

ate

8B

TEY184ch Clkse then SPARATEPC or

i njectiorls -procéhe usasg af fAltamd Buffiaddn? @hsgbn§WEgﬁﬁﬁbugﬁkﬁ£ﬁiF FD

~of mannitol;_ 2 ysor hat.e 80, 83.9 o] C oxynet hyl cel | ul ose
sodium 31. 4%%2.].%&&%5%%% %’% FOXT de %8. 1%50%“%#1) “%ytdelf/va & for

i nj ections a#niscéigng)yhichnwelse irdsmdsfced) -intewi thedvsHr labwitrred nin

and then thecst abbbl k¥sWas QS hadiolilddh WET18 - PeHROT i ha 4y nut es.

Table 1 represents the visual observe

ities of "the abovene

i oned

“cetrorelix e¥dONAIET of PRFHEVSAS TAE 20 fyatheds i fre@inTapeEone Tithe

For nul atlicon heaberemdnt i easB)cker fad aituen Hild %Q:ﬂ'ﬁh@l.y %‘f@iﬁﬂé atse
_Jin_hgnogeneous._in eneity, initia I gns of suspension,

two- phase ni %tTTe %ﬁ%ﬁpf%ﬁ?ftvfgﬂggﬁﬁiqﬁé%ﬁﬁﬁﬁﬁHEyO% tRe *particie .
‘ - size distribution. The unimodal distribution is proof

suspensi on,

15

of the absence of agglomeration of the particles of the

cetrorelix embonate peptide complex and the absence of

Sediments which are not or are only partially

resuspendable. On the basis of the measured particle
size distribution, a stainless steel gauze {nominal

pore size: 5 um) was used as filter for the separation

- process.

20

30 mg of a cetrorelix embonate (2:1) -dyophilizate
produced as in Example 1 were reconstituted analogously

in 2 ml of water for injections, a suspension was

. produced by gentle swirling for 3 min, and the particle

25

30

35

gize distribution was measured __analogouslyﬁ . The
unimodal distribution proves the - absence of
agglomeration of the particles of the cetrorelix
embonate peptide complex and complete resuspendability
of the lyophilizate.

Example 11: Determination of the stability of various

cetrorelix embonate formulations

The stability of the following different cetrorelix

embonate formulations was investigated in relation to

the timing of their inhomogeneity, i.e. the occurrence

of a visually recognizable two-phase mixture:

- A) P85P002A  (suspension according to the

no



recogni zabl e i nhonbgeneity 2 conpletely two-phase two-phase mxture nin
~‘honpgeneous mi xture, becomi ng clearer, suspension, no formation of a
sedi nent visually sedinment formation not yet recognizable evident
i nhonogeneity 4 conpletely two-phase twg-phase m n honbgeneous m xture,
m xture, suspension, no progressive indications of visually formation of a
sedi nent recogni zabl e sedi nent formation inhonogeneity 6 conpletely two
conpl etely two- phase; ndft hpgeneous separated phases: m xture, :

suspensi on, no |iquid phase and formation of .a visually sedinent sediment
65 - recogni zabl &% i

HArdity 2 8 dGRATSrELi % wo cBERpREEe| v (Lwb-Phase min
homogeneous separ at egh Rases i dliet Ur efoSMSReNsdon, nNQctbaEi By phasgoand
progressive visuall se3di t foormation of a recognizable sedinent

i nhonogeneity 10 cor’%ﬁfe el%/rzet ]dorrpl etely two-phase m n honbgeneous _
separ at ed phases:CImDaaAN %52 - BB Eensi et moardliiqui dephbasatand pPLogr 65si ve

vi sual | y sedi nent fqr[-rg%,]tcl tcifc 3 rec %ﬁfﬁ&éedi nggéoréln om)gejegi ty 12
conpletely two conpl et e WO- plhase mn honbgeneous Ssepar ated phases:

m xture, suspensiofelierhaym etpldse @Pdrlogressive visually sedi nent
formation of a - '

The formulations were reconstituted as I1lyophilizates
10 with in each case 2 ml of water for injections - in the
case of A) and B) - and 2 ml of sSM1 medium [176.5 mg of
21.1 mg of polysorbate 80, 83.9 mg of
carboxymethylcellulose sodium, 31.4-52.5 mg of
(0.1N solution) and water for injections ad

- in the case of C)-, swirled for about 1-2 min

mannitol,
sodium

hydroxide
.15 4.3 g1

and then the stability was observed visually over a

period of 15 minutes. ‘

Table 1 represents the visual observed stabilities of

the abovementioned cetrorelix embonate formulations at

20 . wvarious times.

Table 1

Time | Formulation A) Formulation B) Formulation C)

0 completely immediate suspension,

min | homogeneous inhomogeneity, initial signs of
suspension, no two-phase mixture | incipient
visually -inhomogeneity
recognizable
inhomogeneity -

2 completely two-phase two-phase mixture

min | homogeneous mixture, becoming clearer,
suspension, no formation of a sediment
vigually sediment formation not yet
recognizable evident
inhomogeneity .

4 completely - two-phase two-phase

min | homogeneous mixture, mixture,
suspensiocn, no progressive indications of
visually ' formation of a sediment
recognizable: sediment formation
inhomogeneity

6 completely two completely two-phase

min | homogeneous separated phases: | mixture,
suspension, no liguid phase and formation of a
visually sediment sediment




‘tenperature

recogni zabl e sedi ment i nhonogeneity 15 conpletely two conpletely two

~‘conpletely

suspensi on,
sedi nent

that the suspension
consi dered and no i nhonbgeneity to give a tw-phase 5 m xture

peri od
occurs. By

i's i nrediat
distinct s
rel ease fro
i ngredi ent

carried out
was enpl oye

separ at ed phases:
visual | y sedi nent

m n honbgeneous separ ated phases:
no liquid phase and |iquid phase and

A) according to the invention is stable over th

cont r asecogmidaiilee m crjoparticle fornuljations B) and O
e or veénjomggrgitynhonngeneity to form tjwo- phase m xtures

recogni zabl e i nhonogeneity _Ié5j§ clearly evident from Table 1

e

t here
with

edli nentompiewtlivon. 10 BtawpbemdPetdlly vi t|rioveaphbwe i ngredi
iy ar howsgeetausr el | X erdeppabted wimsleat i jonixtTle, in vitro
I el easeubpamsicar,i oas c¢dtigodél phasnadat
-as  15ifedligns. An ERVEKAIDEZE0 fl ow celiorspsiemd eam Er
d. Thereebdnisiabdewas 22.6 mmin each casesedimketf| ow nedi
ogi cal iPheegensitygol utijon (8.6 g Nad + 0.3 g KC1 + 0. 25

epAfogreatate ons wal

ent
active
S
weka
um used
g CaCl2

was physi ol
in 11 of

0.4-0.6 mm
case in |a
di amet er of
2.5cm, a

yers |

We er | Fompletiedot | ons), |wwbhcamplengliyat e
s 3RGndarrisegst he pr geegarated fha@easy rbieddse( di anet er:
from Sespendign, were uséduiThehddeowndel |Imrogeresprepar ed
vosvahle bott om t ¢ sekémentp as fol | qusrmatgbasst zbal |
5 nmm rapegnizzbdm of alpsorbent 5 cotton,| sedglmaess frit (di
| ayer | éphomgaemeigyg of |gl ass beads, in which the respecti

ofwe@pBast/ 20 m n|

reconstitut
di sposabl e
addi ti onal

cetrorelix

etk f of AoRRtdtedy wer e unithor ebypikitetlyi butedvo-whebea 2 m
YA ngeompgdnaepgoder i ¢ sepadieed haged pmiddums), and an

| ayer | gfsHesignefno 10 glisvidephise Fhd fladdogweagido ny
enbonavestarhyul ati ons | sediment formation of a
recognizable sediment
inhomogeneity
15 completely two completely two completely
min | homogeneous separated phases: | separated phases:
: suspension, no liquid phase and | ligquid phase and
visually sediment gsediment
recognizable -
inhomogeneity

The

i n each

with a
amet er :
Ve

5 .

It is clearly evident from Table 1 that the suspension
A) according to the invention is stable over the period
considered and no inhomogeneity to give_.a two-phase
mixture occurs. By contrast, with the microparticle
formulations B) and C) there is immediate or very rapid

inhomogeneity to form two-phase mixtures with distinct

. sediment formation.

10

15

20

N

Example 12: In vitro active ingredient release from

various cetrorelix embonate formulations
The 1in vitro actilve ingredient release from wvarious
cetrorelix embonate formulations was carried out as
follows. An ERWEKA DFZ60 flow cell system from Erweka
was employed. The cell size was'22.6 mm in each case.
The flow physiological

solution (8.6 g NaCl + 0.3 g KCl + 0.25 g CaCl; in 1 1

medium used was - Ringer's

of water for injections), with a flow rate of 0.3 ml/

min. The temperature was 37°C during the procedure.



wer e errpl oyed in independent duplication determ nations: (i) P85P002A

~(suspension according to the invention), (ii) DJ5 [cetrorelix embonate
(1:1.6) 15 mcroparticle formulation according to DE 43 42 092 and

Fel berbaumet al. (1998)], (iii) 9612- 06002/ 05-g (suspension obtainable

according to DE 100 40 700) P85P002A and 9612- 002/ 05- g were each

reconstituted as |yophilizates with 2 ml of water for injection and 20

swirled for &i12s81 Behgkor %ﬂaﬁ@te‘ﬁer Eb '4”-1(53(25t %d)' NP IﬁhgarLgﬁfg{l?Ofweg.Jeass

beads. DJ5 was resu pended in manni t ol
21.1 ny of PBFYsorpit efdew S?bl%gw@ﬁfecaf’%%&?ﬁ%@hwﬂceﬁﬁGhos@S%odPum

31.4-52.5 ngl@iresedtﬁuasmhétdfeom&ﬁ:dr@ ddl glﬁez(&:co‘ptla@g)fcﬁi@owt es LA g ]gass )
|nject|ons an ewi se_swirle or about n before the -
i nj ecti on. Fg cti 8’?%1101‘& tdrfe"quls:o%ﬁ i %IVI i AP 2 f‘F%\ABg gﬁ?ﬁ@ﬁ&ﬁn’ﬂlhe f1ow
cel | systiem eeteonpl leecgbalsavénrita peiametef: 1915h0cwi)8,, andLdyer aggunt of
cetrorelix 3Qb61§ eased i £€ S ' determ n HPLC usin

ext er nal cetrorei:l is sg’ang M% r%es |’t ofmt he Jf—%‘_ (?et e:rersrpﬁgtthgﬁ is
shown in Fi ghgeosshbtufedr é@gemha\teon@rmemu v idirounty ofliscriibatiedgr edi ent

rel eased ovegithhg enthy ed@@fabegbﬁzé L1 Sy chD é&éﬂﬁiéynlega&%VEd 35
active |ngre9|ent rel ease of the suspénsigns accor g to the invention is

unanbi guous! Y2 el dBnt*. “Exdple A% eBnpAFisdRnet LRYeTestfostet ofiecf

suppr esdidon gl&ds -beadsml e persons 60 ng of a cetrorelix enbonate (2:1)

| yophi |l i zat r DE 100 40 70 of. a cetrorelix 5

enbonat e (Ze]i]jlgl %gﬁ“:%g’llzgte %r&%csat’é%s?&%nﬁb&rﬁr% ﬁQEﬁPﬁBﬁl\?Erge each

reconstitut edei¥e 4 niemflojecer forin i nj edhidependedtadm ndspédedtion

bar ent er al | yagtSednRa O . £ 91 eTbadifo £t (QLELEXPLASTR. LANCEIN T gL OnS
erm ne

reached, and the testoster one sup&éesm ons bot h
for mul at i ons=h@ t RVERtAGRH, cadd)1 Wekk lasdreraddks erdwmpdied (Wi Lh6t he

initial 1bevehi@topdic #dI® Mrmulation according to DE 43 42 092 and
Felberbaum et al. (1998)1, (1ii)  9612-002/05-g
(suspension obtainable according to DE 100 40 700} .

P85P002A and 9612-002/05-g were each reconstituted as
lyophilizates with 2 ml of water for injection and

20 swirled for 1-2 min before they were injected into the
layer of glass beads. DJ5 was resuspended in 2 ml of

SM1 medium [176.5 mg of mannitol, 21.1 mg of
polysorbate 80, 83.9 mg of carboxymethylcellulose
sodium, 31.4-52.5 mg of sodium hydroxide (0.1N

25 solution) and water for injections ad 4.3 g)] and
likewise swirled for about 1-2 min before the
injection. Fractions of the flow medium which had
flowed through the flow cell system were collected over

a period of 191 hours, and the amount of cetrorelix

30 released in each case was' determined by HPLC using an
external cetrorelix standard. The result of the HPLC.

- determination is shown in Figure 6 as the respective
cumulative amount of active ingredient released over
the entire period of 191 hours. The distinctly improved .

35 active ingredient release of the suspensions according

to the invention is unambiguously evident.

Example 13: Comparison of the testosterone suppression



admi ni stration (week 0) (study 3107: suspension produced and admi ni stered
~‘according to DE 100 40 700; study JAP: suspension produced and

~admi nistered 15 according to the invention). Figure 7 shows the determ ned
t est ost erone suppression, which has been depicted nornalized (initial
levels in each case at the tine of adm histration (week 0) _ 20 100-06).
The nore advant ageous hornone suppression of the suspension produced
according toijhhgai avgRLEQRsiS evident from Figure 7. Thus, the suspension
according to the invention brings about marked hornone 25 suppression
both after one and after two weeks. WO 2006/ 069641 - 68 - PCT/ EP2005/ 013553

Cains 1. A 90001&@5 e_f,pr @r@@ﬂmﬁi@rlér@a&mnsqzorﬁ 0f) vophniGRtlat esol ubl e
basic peptide c&nE exe hg Hﬁ rlses under aseptlc condi tions, a)
i) nmixing a Bt8FYrE s%?u%?o co 8 a §§ﬁt68rm9a°50ﬁpF@%r8FeélﬁaS|c
peFtldehahd ambahapéafmcl(ngﬁp?&ﬂizatégpmbduﬁaﬂbQﬁﬁdﬂﬁl dtﬁﬂdb@r 10
salts thereo v ol.vent ni ._op al th the
addi ti on of in?g%é}éﬁ Wg?%cgeaglﬁgcg% §§§16ﬁbﬁ5fﬁg Bw%ggsﬁﬂ5

addi ti ves, %M@?tt@ml aindg mmsdlengech paeentersdblyt isgn Dfma dbsesalt or
conpl ex_of acbHagks. peﬂﬁé dgetBoded kY tasn%{ éQMSIE%XQi}i%Hée %g@h% sterile

solution of an_ aliphatic or aromati gani c car 1 C aci and/or salts
thereof in &89 ¥8Rt tGStostesRne rﬁ@anﬁ%sswﬁ:omw dptﬁrmh@e@dépm on of

20 sol uhid i tlyetnCEensi g Baild oif 8ge| OREEAEH OBasSUPPRESRI BHdaddidkikkes, b)

generati ng, m xi ng and addition _qf ,a.diluent or diluent mxture in one
or nore step%g %.Eﬂgpeﬂﬁg% g% 1BatdplghdiSysdol (it e BRI ctpBBL i @& conpl ex

of the basi caCﬂIem:L?e:!era/Mcbnthe(VE@ﬂd)oxybl c &stwdywhizaoconpkexpension
produced and administered according to DE 100 40 700;

study  JAP: suspension produced and adminigtered

15 according to the invention). |

Figure 7 shows the determined testosterone suppression,
which has been depicted normalized (initial levels in
each case at the time of administration {(week 0) =

20 100%). | .

- The more advantageous hormone suppression of the
. suspension produced according to the invention ié
evident from Figure 7. Thus, the suspension according
to the invention  brings about marked  hormone

25 suppression both after one and after two weeks.



precipitates at the latest after addition of the diluent or diluent

‘m xture, 30 c) depleting, while nixing in a continuous or stepw se
separation process, the solvent or solvent mxture, the free non-peptide
ions, the excess carboxylic acid and the optionally added

sol ubi I i ty- iR r2ddG/8¢ or aggl oner 88i on- suppr &¥&1/RFP2A0E/01EES3i n t he
resulting 35 suspension, with the liquid content of the suspension being
reduced and optionally further diluent or diluent mxture being added in
one or nore @8RS and 69 d) adding, while mxing the sterile suspension,
thus obtained, of the slightly soluble basic peptide conplex, optionally
phar maceuti cal excipients, carriers and/or bul king agents. 5 2. The

process as d.ai med proekasm dor WigfRiutitlte ssbefilke sebypthonowf tdye salt or
conpl ex of the ?@éic geﬁtgge and the steriLg_squtioE of the aljphatic or
aromati c or Ganise "car boXYt re+Hei dHd? or PERIESt heF 8P 65%r € ﬂ\ﬁb]scght in the
sanme sol ¥entcamprsiglesentindiext asepkic sbafdiajons). 3. The process as cl ai ned
inclaiml, wherein a sterile solution conprising a salt or conplex of a

15 basic peptide and an aliphatic or aromatic organic carboxylic acid

and/ or sal t §)t hét eoftlxdng golstegnile sebhvieen ePwpuieing & xedti mstep a),
optionally with thg addidion Of solgauild tys M@aéh@ga?zmic{ll%rphat e .
aggl oner ati on-suppressi ng addiitives. 20 4.” The process as clained in claim
3, wherein the stePFl e3SOMGERGn PP SPLLOPLdFar ¢y HHi¥sol ving a
salt origonpl ex of agabasi ¢heeRidfdeir N 8o3PENENbrOcIeventmimioyna e, 25 b)

Therof i sol | d.  SHCBERAMYor i BaolUed TOIT Ut h 3 T O H
increasing and/or agglomeration-suppressing
additives, or

ii) combining and wmixing a sterile solutioh of a

15 ' salt or complex of a basic peptidé in a solvent
or solvent mixture and a sterile solution of an

“aliphatic or aromatic organic carboxylic acid

and/or salts thereof in a solvent or solvent

mixture, optionally with the addition of

20 ‘ solubility-increasing and/or agglomeration-

suppressing additives, -

b) generating, by mixing and addition of a diluent or
diluent mixture in one or more steps, a suspension of a
25 slightly soluble basic peptide complex of the basic
peptide with the carboxylic acid, which complex
precipitates at the latest after addition of the

diluent or diluent mixture,

30 c¢) depleting, while mixing in a continuous or stepwise
separation process, the solvent or solvent mixture, the
free non-peptide ions, the excess carboxylic acid and
the optionally added =solubility-increasing and/or
agglomeration-suppressing additives in the resulting

35 suspension, with the liquid content of the suspension

.. being reduced and optionally further diluent or diluent

mixture being added in one or more steps, and



solution of the salt or conplex of the basic peptide fromstep a), and

‘di ssolving, and 30 c) sterilizing the solution obtained in this way by
~filtration. 5. The process as clainmed in any of clains 1 to 4, wherein
further diluent or diluent mxture is ed in 35 one or nore, preferably
in nore, steps with mxing in the separation process in step c). 6. The
process as clainmed in any of clains 1 to 5 70 wherein the same diluent or

diluent mixtgye ig ey 0y L1 16N nibARG )il |ght grﬁ P p;pgzménpr%% s for

producing sterile lizates o SO asi ¢ pepti
conpl exes, whPERing ner%%s e sﬁéﬁgh§1§usﬁﬁﬂﬁhiﬁcﬁb@ﬁécslP@@ﬁﬂ@e sol ubl e

basi c pepti d@oxﬁ@ﬂ@kexOgeaahagﬂyl ghakﬂaéea);leal dkcebikhRe spr 06ess ¢3¢ Cl ai ned
in any of cl bei n %%op ilized, and optionally pharmaceutica
I ki ng

10 eXC|plent§ng23¥rP%}§l%%d?% n agents being added to the
| yophi li zate obtained. 8. A process for produ0|ng sterlle suspensions

suitable for,parepteral_admnistration of sligh 5 sgluble b C
e".[L)h oce a I ; ¥ %?lﬁ

pepti de conpﬁexes Wit 5ﬁ%r|§es et oﬁﬁill at®, “obt %%ﬂuby

process as cébénklei solutdom Kf ofhehesadlt ght | yospllell extbashe pejticde

conpl ex belggpw@@n%hut L%}?@' wteglﬁests%ld&&?yakol e { h#ﬂ}er@ed

reconstituti medi um 20 9. rocess as alnmed 1 n an ains 1 to
- 8, wherein Qﬁ%‘“%%%‘i’coﬁéﬂﬂl&e q%r%mﬂém dacédnsingt/iary orlls tbergedferably

5-20, panticata@r pyepegternablshd- d8ne Batweak! oroCsaIFémg ANLEQFeSYRAL hetic
am no aci ds, _whi ch, 25, conprlses one or nore basic am no acids and/or at

| east one BASTR %} hb and has overall a basic character, preferably the
basic peptide is an LHRH analog and is particularly preferably sel ected

fromthe gr o4p Gﬂ?@' Sﬂf&%é)g ?H]e c!i'%@fh d.lp%_rnag%rlia%&ﬂs 19!05 qu!reln a
sterile solution comprising a salt or complex of a

15 basic peptide and an aliphatic or aromatic organic
carboxylic acid and/or salts thereof in a solvent or

solvent mixture is mixed in step a), optionally with

the addition of solubility-increasing  and/or

agglomeration-suppressing additives.

20
' 4. The process as claimed in c¢laim 3, wherein the
sterile solution for step a) is prepared by | .
a) dissolving a salt or complex of a basic peptide in
a_solvent or solvent mixture,

25 b) ‘adding the aliphatic or . aromatic organic
carboxylic ‘acid and/or salts thereof in solid,
guspended or dissolved form with mixing to the:
solution of the salt or complex of the basic
peptide from step a), and dissolving, and

30 ) sterilizing the solution obtained in this way by
filtration. |

5. The process as claimed in any of claims 1 to 4,

wherein further diluent or diluent mixture is added in
35 one or more, preferably in more, steps with mixing in

the separation process in step c}.

6. The process as claimed in any of claims 1 to 5,



30 leuprorelin, triptorelin and the LHRH antagoni sts abarelix, antide,
‘azaline B, A-75998, cetrorelix, degarelix, detirelix, ozarelix (D 63153),
~ganirelix, Nal-du antagonist, ranorelix, RS-68439, teverelix and the
LHRH ant agoni sts according to the conpounds: of the 35 general forrmula (I)
7], R RR-CONHCHCONI R3 (CH2)n FONH Co-R4 (~) in which nis the
nunber 3 or 4, RL is an alkyl group, an al koxy group, an aryl group, a

het eroaryl group,, an. 5 aral kyl. group, a_heteroaral kyl group, an aral kyl oxy
group or a ﬂ"&eépﬁé‘r N& IBAF JHIHERG PRedthl taRkle MirFsiBstis (iR ored
substi t ut ed,irR&tand X3 aade inl Bdeperdent |y of one anot her each a hydrogen
atom an al kyl group, an aral kyl group or a heteroaral kyl group, 10 in
each case unsubstituted or substituted, where the substitution in turn may
consi st of an arW mrotpssr folmetparagraidngr etpride -INRPR3 ligadrsamho acid
roup, and | gr I n e for 1) , 1 | R6
gS (rn) ig'n V?Eﬁ_gl”lh%&%l S gﬁ%??ége%%gr&ocm 1F{£§Jt}d(eR5 Fg&lﬁjy ?{%%én ltjﬁﬂ%lﬁesal Kyl
group and REG®PIrigegnsubnstitsiedi v suBsencuead afyl tdreoupslorolieter oaryl

group, or R&disrde dhdidgpobrihe gergiak fdaiad lid) sRdpsEN >57x (111)

d) of the process as claimed in any of claims 1 to 6

being lyophilized,  and optionally pharmaceutical
10 excipients, carriers and/or bulking agents being added

to the lyophilizate obtained.

8. A process for producing sterile suspensions
suitable for parenteral administration of sglightly

15 soluble basic peptide complexes, which comprises the
lyophilizate, obtained by the process as claimed in
claim 7, of the slightly soluble basgsic peptide complex
being reconstituted with a sterile physiologically
tolerated reconstituting medium.

20
g. The process as claimed in any of.claims 1 to 8,
wherein the basic peptide is a peptide consisting of 2-
50, preferably 5-20, particularly preferably 9-10,
naturally occurring and/or synthetic amino acids, which

25 comprises one or more basic amino acids and/or at least
one basic group, and has overall a basic character,
preferably the basic peptide is an LHRH analog and 1is
particularly preferably selected from the group

consisting of: the LHRH superagonists goserelin,
30 leuprorelin, triptorelin and the LHRHE antagonists
 abarelix, antide, azaline B, A-75998, cetrorelix,

degarelix, detirelix, ozarelix (D-63153}, ganirelix,
Nal-Glu antagonist, ramorelix, RS-68439, teverelix and
the LHRH antagonists according to the compounds: of the

35 general formula (I)



72 in which g is the nunber 1 or 2, R7 is a hydrogen atom or an al kyl
~‘group, R8 is a hydrogen atomor an alkyl group and X is an oxygen or

sul fur atom where the aronmatic or heteroaromatic radicals nay be partly
-or 5 conpletely hydrogenated and chiral,carbon atonms may have the Ror S
configuration, the LHRH antagoni sts according to the conpounds of the
general formula (I1V) 10

Ac-D-Nal (2) - D-(pd ) Phe- D-Pal (3) - Ser-Tyr- D- Xxx- Leuy- Arg-Pro-D-Ala-NH (1)
in which DXxx is an amino acid group of the geferal 15 formula (V)

- HNCH CO O ((CH2)n NH CO R4 gV)cdwpMyuclonyl's the nunber 3 or 4, R4 is a
group having 20 the formula (VI) O -¢(CH2)p\%1 N-, Rs! Rs NOin which
pis aninteger from1l to 4, R5is hydkgggn or ‘R25 an al kyl group and R6 is
an unsubstituted or substituted aryl dgroup or heteroaryl group, or R4. is
a ring of the general formula (M) 73 R7 N >=X N R (VIlI) in which qis
the number 1 or 2, R7 is a hydrogen atdm or an alkyl group, R8 is a
hydrogen atom or an al kyl group and X®sRan oxyggn or sulfur atom and

in which n is the number 3 or 4, Rl is an alkyl group,
an alkoxy group, an aryl group, a heterocaryl group, an
5 aralkyl group, a heteroaralkyl group, an aralkyloxy
' group or a hetercaralkyloxy group, in' each case
unsubstituted or substituted, R2 and R3 are
independently of one another each a hydrogen atom, an
alkyl group, an aralkyl group or a heterocaralkyl group,

10 in each case unsubstituted or substituted,‘ where the .
substitution in turn may consist of an aryl group or
hetercaryl group, or -NR?R® is an amino acid gfoup, and

R4 is a group having the formula (IT)

0

_"(CHz,p_”_?'"" b

R®

§
15 W

‘in which p is an integer from 1 to 4, R5 is hydrogen or

an alkyl group and R6é 1s an unsubstituted or

substituted aryl group or heteroaryl group, or R4 is a
20 ring of the general formula (III)




5 the LHRH ant agoni sts according to the conpounds of the follow ng general

Cformula (M) A- XxxI _XXX2_ XXX3_XXX4_ XXX5_XXX6- XXX' - XxXX8_XXX9- XXXI | _NH,

(MII1) 10in which Ais an acetyl or a 3-(4-fluorophenyl)propionyl group,
Xxx'' is D-Nal (i) or D-Nal (2). Xxx2,)8<x3 is DCpa-D-Pal (3) or a single
bond, 15 Xxx4 is Ser, Xxx5 is N-NE Tyr,” Xxx6 is D-Cit, D-Hci or a D-am no
acid group of the general forrmula (I1X) O NH (CHZ)n O~NH Rl (IX) 20 in
which nis the § r r BhE i greyp. havi g al

formula (X) (CHI 1)4%@%0 NI%’% t‘ﬂliex\ep rRIl %az lwl Js“sa% :’h gg rgnf redg%;rll to 4,
R2 is hydrogeh 87 3adkva I@JFO“@FOUBBar%(f 52 bydaﬁgaﬁs@wmmﬁ egnop iyl

substituted geyhp gedp r ket Qhoai}&ﬁ}gaﬁ{ OBQ AR b%$of, where the
RlLis arin of the general

3-am no-1, 2, trlazoIeSC rbon rou
formula (X) ﬂi?“a S Of (laea’f\F ‘I%r"("%”ﬁlﬁ?n LAILCRLE i'82Y h emﬁ’i%’éti'l}i 6F 2, R4
is a hydsogerompbately arydrdgsnagrealip ank5 calaaMydds@gscsnatammw aayal kyl

" group and Xﬁ%@%ﬁéyﬁe@r% SHLur atom

the LHRH antagonists according to the'compounds of the
general formula (IV)
10 | |
Ac-D-Nal (2) -D- (pC1) Phe-D-Pal (3) -Sér—Tyr-D-Xxx—Leu—Arg—Pro—D-Ala-NH;
(IV)

in which D-Xxx is an amino acid group of the general
15 formula (V)

- =HN-CH-CC-0 -~

|
{CHy),

NH
l

co-r4 )

in which n is the number 3 or 4, R4 is a group having
20 the formula (VI}

: Qg
__...{CH:}F‘_.{LNM ré

|

R (Vi)

in which p is an integer from 1 to 4, R5 is hydrogen or

25 an alkyl group and R6 1is an unsubstltuted or
substituted aryl group or heteroaryl group, or R4 is a
ring of the general formula (VII)



10 Xxx7 is Leu or Nle, Xxxe is Arg or Lys(iPr), Xxx9 is Pro and Xxx10 is
Ala or Sar. 15 10. The process as clainmed in claim9, wherein the basic
peptide is an LHRH antagoni st selected fromthe group consisting of
cetrorelix, ozarelix (D-63153) and tevegelix. 20 11. The process as
claimed in any of clainms 1 to 10, wherein the aliphatic or aromatic
organi c carboxylic acid is a branched or unbranched, saturated or
unsaturated aliphatic organic carboxyli,c acid consisting of 2 to 30 carbon
atons, or an aromatic 25 organic carpdkylic acid, where the aromatic
carboxylic acid may consist of oneyor nore aromatic ring systems, be
fused or non-fused and be su ted or unsubstituted on the aromatic
ring system preferably a carbgxylic ig fromthe group consisting of:
"adi pic 30 acid, alginic acid, lic Acid, ascorbic acid, benzene- sulfonic
acid, succinic acid, dibutyl pho ric acid, dihexadecyl phosphoric acid,
di octyl phosphoric acid, acetic aci¥, funarlc acid, gluconic acid,
glucuronic acid, glutam c acid, aIphE lipoic aMid, nmaleic acid, 75

mal onic acid, lactic acid, octyl phosphoric acid, oleic acid, tartaric
aci d" and paitiwbiahl ¢ pseﬁéeaMmeerc%u@mxyjiR7a¢bdafmgﬂmbhengumqm
consisting o Chiyris i ti cid |c ‘aci d,

5 tannic am%ﬂr stggg?é:l ?fég%en§%|éghggdﬂyggﬁhghlégxﬁl g% e process
as claimed | FEEHR #PA1X WheiRi PRYIRD @ | PhLEUL %#Omucﬂndlc organi c
carboxylisc acid is 10 selected fromthe group consisting of: "enbonic

aci d, C|tr|gl§ch&B pal mitic . acid'. 13. . The process as clainmed in any of
claims 1 to ¥ Br 8PhodaPd St Se ARSREILiNgC 19 cEhR | BOTReEAGROPE the
propanol , i sbplbpeivd , gendrd Antdrmilks t (lutEnol , acet one

 B-Xxx'-Xxx?-Xxx®-Xxx?t - Xxx® - Xax® - Xxx - Xxx®-Xxx®-Xxx°-NH, (VIII)

10 |

in which

A is an acetyl or a 3—(4—fluordphenyl)propionyl group,

Xxx' ig D-Nal(l) or D-Nal(2),

Xxx?-Xxx’ is D-Cpa-D-Pal(3) or a single bond,
15 Xxx* is Ser, -

Xxx®> is N-Me-Tyr,

)

Xxx" is D-Cit, D-Heci or a D-amino acid group of the

general formula (IX)

o
NH\ri
(T%h

0. NH

Rt
(IX)

20 in which n is the number 3 or 4, where R1 is a group
having the general formula (X)

- (CHz) p-CO-NR2R3 o (X)

25 1in which p is an integer from 1 to 4, R2 is hydrogeﬁ or

an -alkyl group and R3 .is an unsubstituted or



.ror‘ met hyl ethyl ketone is enployed as solvent, or a mxture of two or nore

. of the abovenentioned solvents, but preferably an aqueous sol vent mi xture

with a water content of 1-90% preferably 4-80% is enployed as 20
solvent mxture. 14. The process as clajjyred in claim 13, wherein a

wat er - et hanol m xture having an ethanol content of from 10 to 99% (m ),
preferably 20 to 96% (mm, with 25 preference 50 to 90% (mMm, in

particul ar aggbgei 700ed (AX§), gk6ugnBlonedeasasol veRbupi XhHger11%5s Fhe
process as clained l? gn% gf. clcgjgrrs 1tqg 14, wherein water, ethanol,
acetic acid,”n&l-hanot: < 30-ptdP %T?"?%%b‘?%]an%??ufﬁ-%t%%&? feft-PFut anol ,
acet one or nef hyhe egdydrket Doemisa etdpfoyed as diluent, or a mxture of two
or nore of these diluents is enployed as diluent mxture. 35 16. The
process as clainmed in claim15, wherein water is enployed as diluent. 17.
The process as clainmed in any of clains 1 g0 16, 76 wherein the salt

enpl oyed in step a) or the conpl ex ~qf ﬁﬁe basic peptide is a salt which is
not slightly soluble or a conplex ichnis not slightly soluble,
preferably a salt or conplex selected fr ¥he group 5 consisting of:
"acetate, hydrochloride, chloride, ¢§ ride, brom de, iodide, gluconate,
gl ucuronate, trifluoroacetate, glut amat‘eRSI&lgt ate, phosphate, hydrogen
phosphat & di hydrogen phosphate, aspartate, uccinate, tartrate". 10 18.
The process as clainmed in any of clains 1 to 17, wherein the nolar ratio

of basic peptide to carboxylic_acid in the slightly sol yble basic peptide
conpl ex can lrés@ﬁjn%)hagl l§al¥~ &s nBﬂ“?’\?/é"erjr f30:4 a%% 35S 160}91Y§F89§Faﬁlt§?m15
bet ween 20: lemndanladGylnmygmoyp ef REalilsy hebywéeogén laand ok , dnandkyl

particul arly, ﬂ:g@é eé[r?(gl}y P.?té’i?%ky?ge]n ajd s][ilqurl%to'Epe process as clainmed in
any of clain%g.ol, !

10 Xxx’ is Leu or Nle,

Xxx® is Arg or Lys(iPrx),

Xxx°’ is Pro and

1 is Ala or Sar.

Xxx

15 10. The process as claimed in claim 9, wherein the
basic peptide is an LHRH antagonist selected from the

.~ group consisting of cetrorelix, ozarelix (D-63153) and

teverelix.

20 11. The process as claimed in any of claims 1 to 10,
wherein the aliphatic or aromatic organic carboxylic
acid 1s a branched or unbranched, saturated' or

- unsaturated = aliphatic organic carboxylic acid
consisting of 2 to 30 carbon atoms, or an aromatic

25 organic carboxylic acid, where the aromatic carboxylic
acid may consist of one or more aromatic ring‘systems,
be fused or non-fused and be substituted or
unsubstituted on the aromatic ring system, preferably a
carboxylic acid from the group consisting of: "adipic

30  acid, alginic acid, malic acid,‘a5corbic acid, benzene-
 sulfonic acld, succinic acid, dibutyl phosphoric acid,
dihexadecyl phosphoric acid, dioctyl phosphoric acid,
acetic acid, fumaric acid, gluconic acid, giucuronic

acid, glutamic acid, alpha-lipoic acid, méleic acid,



,mhereln no additives which increase the solubility 20 and/or suppress

aggloneratlon are added in step a) of the process. 20. The process as

" clained in any of clainms 1 to 19, wherein process steps a) to d) are

carried out in one 25 and the same container, it being possible for the
container optionally to have a renovabl e device for mxing. 21. The
process as clainmed in any of clains 1 to 19, 30 wherein process steps a)

to d) are caméueﬂ1@UtaLclla t\A@cth: BRAE , COREFINYHHspHo RS R ROS YR, for
each cont ai ner, ;opt e a rgnnvable device for _m'xing, and it

al so being pdSifel ela% a{: o?c re ¥t %t yeheFabdcarried out
in one contacaebox351223cIHeﬂmdmxfﬁeagr@ﬁplﬁeﬂshﬁtaﬂg eff :Clvaniont d 0 21,

wherein the etign.in.th par process . n st ), takes place by
use of a f||g§?hbn ?Egkga5|§cg ga;? tsgregﬁlgize 5ﬁdfgﬁ18f Fﬁﬂ‘fetention
range of X hetappieeracdd, Tﬁéepracesscasl cl demediion @cdidn 22indeericin a 5
stai nl ess stggkg@auze with a retention range of 1-250 m preferably of

2-100 mand particularly preferably of 3-30 m is enployed as filter. 24,
The process as clained in claim?22, wherein the 10 filter is selected from

t he gr.oup COIDSLStTHQ eroced@n@éal&ﬂalﬁ@@rﬁﬂe diidiner'1 , anghése P efigfabl y one
or nore hO||fW/f nmenbr anes que of materials selected fromthe group

consi sting of FrPRR %flcorpoﬁf 150l LAY p%??%%?%%h%teaCbGIyﬁﬁbpylene
PTFE, PMDF, aslpctgéuﬁtomeﬂﬂandgpoapetahhﬁscdm§1sis of elvbiri and/ad,

polysulfone, d: s, empl i Jeen size and/or retention range of
0. 1- 250 nl'p?g?e%%b qu%sﬁy%%%p§%:§§d particularly preferably of 0.1-30

m 20 25. The process as clainmed in any of clains 22 to 24, wherein the
depl etion takes pleeeppbbBsaPBli CAlHIMRPin ‘any of claims 1 to 12,
wherein water, ethanol, acetic acid, methanol,
15 propanol, isopropanol, n-butanol, tert-butanol, acetone
or methyl ethyl ketone is employed as solvent, or a
mixture of two or more of the abovementioned solvents,
but preferably an aqueous solvent mixture with a water
content of 1-90%, preferably 4-80%, is employed as

20 solvent mixture.

14. The process asg claimed in claim'13, wherein a
water-ethanol mixture having an ethanol content of from
10 to 99% (m/m), preferably 20 to 96% (m/m), with
25 preference 50 to 90% (m/m), in particular around 70%

(m/m), is employed as solvent mixture.

15. The process as claimed in any of claims 1 to 14,
wherein water, ethanol, acetic acid, methanol,
30 propanol, isopropanol, n-butanol, tert-butanol, acetone
or methyl ethyl ketone is employed as diluent, ér a
mixture of two or more of these diluents is employed as

diluent mixture.

35 16. The process as claimed in claim 15, wherein water

is employed as diluent.

17. The process as claimed in any of claims 1 to 16,



'pressure 26. The process as clainmed in any of clains 22 to 25, 25 wherein

. the mxing in the separation process in step c) is brought about by a

device for mxing which is disposed above the filter and is optionally
removabl e, this device preferably representing a stirrer. 30 27. The
process as clainmed in any of clains 22 to 25, wherein the mxing in the
separation process in step c) is brought about by punps and optionally
addi tional | ywhbyean epti e@aall )em’pﬂ_wbhﬁl @wel@ea)‘ obr NtkeNgomphiest ofevi ce

f bl t t, I f
Claim 1 Lo 590 Ret 80 e ot 81 | 2 196 et Slarei%.%?wﬁra'&geim Step.

c) takes pl aselbbleemini bugmmmlex i whhehngiposwitbl elight A8 stimble,
centrlfugatlﬁpefgrg§l?arrlgg Sér'%§%ﬁ?é§ ggiﬁcté&egﬁxmgg Jhgrg&.cess as

claimed in erei n_phar maceut ca | nts
carriers 5and¢@¥181§E|¥-R9ng afent $asetateed fhrvdresilopriin co@élllgfw@:of

“manni tol, sglgbfgae, Xy|b|rtoﬂ1!1det rehabPsfe, 9/ Y8Q86nat &0 ul%ll%c%trg,rn%l&,e sucrose
and saccharose ii the suspension or the |

ded yophi | i zate. 10 30.
The process &+ Ef ?ﬁ%ﬂc?ﬁa’&?al m LS Sconpr3853tey ni PER@P Radferil e

~sol ution conpydsoggnt h_.eh@spltatt@ shihydfoden LifRdstaagqni slspseitedteed from
t he group CQu?&fﬁéQQ cetrprellx teverelix, ozarelix 15 (D-63153)"
and the salt of @ carboxjflc acid selected fromthe group consisting of:
"enboni &0 acid, citric acid, palmtic acid" in an aqueous et hanol ic

sol vent mixtyge hayi ”Eréﬂeitsh%%c" J)a&‘?(fgcf“in Ofn{f %@ %qa{l?“sgol/o Eﬂu on of

particular 20 around 70 generating., by mXing
wat er as - di YR@FeiP nthRene aﬁoﬁ@téﬁbﬁ%f %ﬁ%ﬂ%p@ﬁ@?b@eoﬁotﬁérboxyllc

acid in the slightly soluble basic peptide complex can
assume all wvalues between 100:1 and 1:100, preferably

15 between 20:1 and 1:20, more preferably between 5:1 and
1:5 and particularly preferably between 2:1 and 1:2.

12. The process as claimed in any of claims 1 to 18,
wherein no additives which increase the solubility
20 and/or suppress agglomeration are added in step a) of

the process.

- 20. The process as claimed in any of claims 1 to 19,
wherein process steps a) to d) are carried out in one

25 and the same container, it being possible for the
-container optionally to have a removable device for

mixing.

21. The process as claimed in any of claims 1 to 19,
30 wherein process steps a) to d) are carried out in two
| or more .containers, it Dbeing possible for each
container optionally to have a removable device for
mixing, and it also being possible for two or more of
the process steps to be carried out in one container.
35
22. The process as claimed in any of claims 1 to 21,
wherein the depletion in the separation process in step

¢) takes place by use of a filter on the basis of the



slightly soluble basic peptide conplex of the basic peptide with the

. carboxylic acid, where the 25 nolar ratio of basic peptide to carboxylic
acid in the slightly soluble basic peptide conplex assunes a val ue of
between 2:1 and 1:2, c) depleting, whilg,mxing and with further addition
of water as further diluent in one or nore steps 30 and optionally wth
application of pressure, ethanol, free non-peptide ions and excess
carboxylic agtdeén tBezeUsReRssON Obt ained Fdt&iion blrddydudF useof a
stai nl ess stgg% gauze filter having a retention range of 2-100 m
preferably 3 F€3:30 m and reducing the liquid content of the
suspension, and d) adding, while mxing the sterile suspension, thus

obt ai ned, of,the i gl ubl e Is eptide 79. c |l e a mannitol as
bul ki ng agen%gépn?ﬂé%ni%l%gc%g% e%% e)%%&ﬁ'&f&l o V\%]gar’:'ém pér)%geswﬁies":tee]ﬁ% & to d)
are carriced Btdinkedne ghdelt hgasame oritthwo xonteteetionandanpe mofing is

brought 5 apositgbyma sg&gggkgb§&irQﬁg; §;105hﬁnpr ﬁﬁssp%§tﬁb%hg§ﬁ in claim

30, which coqgrlses enploying as filter in step c) one“or nore | 1 ow
fiber nmembr et SRRRRY grfer 301 AN ok i R RYEVDRE 1L Ry or  pol ysul fone and
have a screen size and/or retention range of 0.1-100 m preferably of
0.1-30 m in, partdcular 0.2 and the m xi ng_bei ng_brought , about by
punps and opttonalty R4ACES narl%?ycg?lﬁlﬁd opiti %ﬁ‘ﬁﬁllmy%rze L YerPee for
m xi ng, 10hi sEdklvéxre 145 pebéetedl yfrepr eshat i ngoapst conelst33g Aofocess
for produci éﬁ?%éﬁg | yaphi-Lizat » SLLght] |ubl asi c_peptide
conpl exes, REPC conbr%gggk%§%pﬁﬁf%§§%g Fﬁ% S %r%?8¥§5§82 sfgﬁgogfained
20, in step ®)Tofhehtovr 6ébss aenbirginesd natdanyf ohateniaks Selectsd. 33. A
process for pr&ElUCtRE SHebupbe TIRENTINP, of : *plastic, polymer,
polyamide, polycarbonate, polypropylene, PTFE, PVDF,
.15 polysulfone” and preferably consists of PVDF and/or
polysulfone, and is employed with a screen size and/or
retention range of 0.1-250 um, preferably of 0.1-100 um o

and particularly preferably of 0.1-30 um.

20 25, The process as claimed in any of claims 22 to 24,
wherein the depletion takes place with application of

pressure.

26. The process as claimed in any of claims 22 to 25,

25 wherein the mixing‘in'the separation process in step c)
 is brought about by a device for mixing which is
disposed above the filter and is optionally removable,

thisg device preferably representing a stirrer.

30 27. The process as claimed in any of claims 22 to 25,
wherein the mixing in the separation process in step ¢)
is brought about by pumps and optionally additionally
by an optionally removable device for mixing, this
device preferably representing a stirrer.

35
28. The process as claimed in any of claims 1 to 21,
wherein the depletion in the separation process in step

c) takes place by centrifugation, it being possible for




suitable for parenteral adm nistration, of slightly 25 soluble basic

. peptide conpl exes, which conprises reconstituting the |yophilizate obtained
by the process as clainmed in claim32 with water for injections. 34. A
sterile suspension of a slightly sol ublezbasic 30 peptide conpl ex
obt ai nabl e by the process as clainmed in any of clains 1 to 6, 8 to 31 and
33. 35. A sterile lyophilizate of a slightly soluble basic peptide conplex
obt ai nabl e byhthe-grcesgyAS &l at8ethd NcadPidldy Rfc CLAl Mhel of W32 36. A
pharnaceutica# formul ation for parenteral adm nistration, conprising at

| east one st&FFPE-- 8o suspension of a slightly soluble basic peptide
conplex as clainmed in claim34 or at |east one sterile lyophilizate of a
slightly solyhle [ i.d C | ex.as_clainmed in claim35. 37. AKkit
conpri si ng a?gl'eagggo%gegl%ﬁ I%es |§SpHITT 258 e 288 © scﬁaglﬁﬁ ;/Tlsgf’uglee basi ¢
pepti de donpvegrasnc| shasdacentdcalm 3Sxaipliaitd eastaoneester ianel/or

DY S! 0,09 Sabhyiihg! @i 'ROONSAd UELBE TRA WRodd BfnsThENEe B, 10
sterile suspension”of "a slightly sol uble basic peptide conpfe as ‘cl ai med
in claim34 orangttehe sts'é?ﬁ%lé'—quoph?cliflli%f)érof trehakprey salusiosebasi c
pepti de conpkeXxuBbeClstaRd,i NggtBbsR 32 8ictherdde Pharaceytidgak o
formulation for parenteral admnistratjon as clained in claim36 as

medi cament . 397 gﬁ%p%%%l%% %?aﬁ%%de?ﬁ%}%&ﬁ?%%'for the treatment of benign
or mali g®ant neopl astic diseases, in male 20 fertility control, in hornone
t herapy, horgpne 3?99 I j ¢ diseases, femal.e sub- or .
infertility, for '?lﬁé’. tré(;é?%?%glc?fzéa Iﬁ%‘%,l oérsf Yt e “ES rACEpTTBIC for the
treat nent of2H Vv Pifdeqd i ensteanile t Belutdannemmpofisiegr othgi ealetate

neur odegener at i ves2be dbsosslersrandnt 9hoRt REeEL @R aGakRSH shde gehigets due

consisting of: “cetrorelix, teverelix, ozarelix
15 (D-63153)” and the salt of a carboxylic acid
selected from the group consisting of: “embonic

- acid, citric acid, palmitic acid” in an aqueous

ethanolic solvent mixture having an ethanol

content of from 50 to 90%. (m/m), in particular
20 around 70% {(m/m),
' b) generating, by mixing and addition of water as

diluent in one or more steps, a suspension of the
slightly soluble basic peptide complex of the
basic peptide with the carboxylic acid, where the

25 - molar ratio of basic peptide to carboxylic acid in
the slightly soluble basic peptide complex assumes
a value of between 2:1 and 1:2,

) depleting, while mixing and with further addition
| of water as further diluent in one or more steps
30 and optionally with application of pressure,

ethanol, free non-peptide ions and excess

carboxylic acid in the suspension obtained in step

b) through use of a stainless steel gauze filter

‘having a retention range of 2-100 um; preferably

35 ' of 3-30 pm, and reducing the liquid content of the
suspension, and

d) adding, while mixing the sterile suspension, thus

obtained, of the sglightly soluble basic peptide



to chenotherapy. 40. The use as clainmed in either of clains 38 to 39 for
_‘the treatnent of prostate cancer, benign prostate 30 hyperplasia (BPH),
endonetriosis, uterine fibroids, uterine nmyomas, breast cancer, _
prenenopausal breast cancer, uterine_cancer, endonetrial cancer, cervical
cancer, ovarian cancer, precocions puberty, hirsutism polycystic ovary
syndrone, AIDS, ARC, Karposi sarcomas, 35 tunors originating fromthe brain

and/ or nervous sygb@pteRNd/Or BRINGAS, aderBit kB fNd A ANRIARY 1Sring
{sterile) solution,

where process steps a) to d) are carried out in one and

the same or two containers, and the mixing is brought

5 about by a suitable stirrer.

31. The process as <claimed in claim 30, which

comprises employing as filter in step c) one or more

-hollow fiber membranes which preferably consist of PVDF
10 and/or polysulfone‘ and have a screen size and/or
‘retention range of 0.1-100 um, preferably of 0.1-30 um,
in particular 0.2 um, and the mixing being- brought

about by pumps and - optiomally additionally by an
optionally removable device for mixing, this device

15 preferably representing a stirrer.

32. A process for producing sterile lydphilizates of
slightly soluble Dbasic peptide complexes, which
comprises lyophilizing the sterile suspension ocobtained

20 in step d) of the process as claimed in any of claims
30 to 31.

33. A process for produéing sterile suspensionsg,
suitable for parenteral administration, of slightly

25 soluble basic peptide cohplexes, which comprises
| reconstituting the lyophilizate obtained by the process

as claimed in claim 32 with water for injections.

34. A sterile suspension of a slightly soluble basic
‘30 peptide complex obtainable by the process as claimed in
any of claims 1 to 6, 8 to 31 and 33.

35. A sterile lyophilizate of a slightly soluble basic
peptide complex obtainable by the process as claimed in

35 any of claims 7, 9 to 32.

36. A pharmaceutical formulation for parenteral

administration, comprising at least one sterile
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suspension of a slightly soluble basic peptide complex
as claimed in claim 34 or at least one sterile

lyophilizate of a elightly soluble basic peptide

- complex as claimed in claim 35.

37. A kit comprising at least one sterile lyophilizate
of a slightly soluble basic peptide complex as claimed
in claim 35 and at least one sterile physioclogically

tolerated reconstituting medium.

38. The use of the sterile suspension of a slightly
soluble basic peptide complex as claimed in claim 34 or
of the sterile lyophilizate of a slightly soluble basic
peptide complex as claimed in claim 35 or of the
pharmaceutical formulation for parenteral

administration as claimed in claim 36 as medicament.

39. The use as claimed in claim 38 for the treatment
of benign or malignant neoplastic diseases, in male
fertility control, in hormone therapy, hormone -
dependent neoplastic diseasesg, female sub- or
infertility, for in wvitro fertilization, for female
éontraception, for the treatment of HIV infections, for

the treatment of neurological ‘or neurodegenerative

‘disorders and for protection against side effects due

to_chemothérapy.

40. The use as claimed in either of claims 38 to 39
for the treatment of prostate cancer, benign prostate
hyperplasia (BPH), endometriosis, uterine fibroids,
uterine myomas, breast cancer, premenopausal breast
cancer, uterine cancer, endometrial cancer, cervical
cancer, ovarian cancer, precocions puberty, hirsutism,
polycystic ovary syndrome, AIDS, ARC, Karposi sarcomas,
tumors originating from the brain and/or nervous system

and/or meninges, dementia and Alzheimer's.




