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Description of the prior art

20 The following pharmaceutical administration forms with
sustained release of the pharmaceutically active peptide

are known in the art:

1. Pharmaceutical administration forms with micro-
25 encapsulated and/or incorporated and/or conjugaied
pharmaceutically active peptides in a biodegradable
polymeric matrix (e.g. described in: Maulding, H.
V., J. Controlled Release (1987), 6, 167-76; Siegel,
R. A., Langer, R. Pharm. Res. (1984), 1, 2-10;

30 Patent WO 9832423, Patent WO 2001078687).

2. Pharmaceutical administration forms including from
scarcely water-soluble complexes of the pharma-

ceutically active peptide and an organic carrier

35 moiecule, such as, for example, polysaccharides

{e.g. described in: Patent WO 2000047234).



Probl ens associated with the prior art Production of
the known m crocapsul es or particles and insoluble
conpl exes of the peptide conpounds require very
demandi ng procedures in order to_obtain admnistra-
tion fornms with sustained rel ease of active
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less toxic organic solvents are used in order to

dissolve the biodegradable polymer matrix. The dissolwved
active substance and the polymers of the matrix are
then emulsified. After evaporation of the organic
25 solvent, the particles or the microcapsules are

separated, washed and dried.

Description of the invention

30 It has now surprisingly been found that administration
forms with sustained release of active ingredient for
pharmaceutically active peptides are obtained by
reconstituting a lyophilized peptide compound with a
low-concentration inorganic salt solution before

35 administration, with the amount of lyophilized peptide
compound being chosen so that the peptide solution or

suspensicn after reconstitution is highly concentrated,-



aggregates of the peptide conmpounds, which shows or

show del ayed di ssolution. The result is then the found
5 sustained rel ease of this active ingredient into the
circulation. In this case, the,fornmation of the aggr e-
gates |l eads to a colloidal dispersion whose viscosity
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to about 120 mlnutes to be observed, and it being

possible for the value Xegprimmm tO be selected by a test
method A including the stages of administration of
various amounts X, (number of different amounts n,
25 where n 2 1) (in mg) of the peptide as a mixture with
an isotonic aqueous solution of mannitol onto or to a
test system and selection of the amount Xoptimum (1D mg
of peptide per ml of mixture) which provided in the
experiment the most favorable blood plasma levels of
30 the peptide in the test system in relation to Cpuy
(maximum blood plasma concentration) and tpax (time
until Cpax 1is reached), and the concentration Yoptimum
being selected by a test method B including the stages
of administration of the amount Xoptimem (in mg of
35 peptide per ml of mixture) of the peptide as a mixture
‘with aqueous solutions which differ in the concentration
Yy (number of different concentrations n, where n > 1)
(in % weight/volume) onto or to a test system and

selection of the concentration Yoptimmm (in % weight/



Yn (nunber of different concentrations n, where n >_
1) (in %weight/volune) onto or to a test system and
sel ection of the concentration Yoptinum (in % weight/
volune) was fixed as the conceptration which in the
experiment resulted in the highest value for the
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provi des a pharmaceutical prepara- tion characterized

in that the pharmaceutically active 25 ionic peptide
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‘phar maceutical prepara- tion characterize
pharfeCe RIRAIS HFRUNBAS Giflderpept i de conpound has
a length of from5 to 20 amino acids. A further

enmhodi nent provid har maceut i cal repara-  tion
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cationic or anlonlc peptide.

A further embodiment provides a pharmaceutical prepara-
tion characterized in that the pharmaceutically active
25 ionic peptide compound is a mono-, di- or multivalent

ampholytic peptide.

A further embodiment provides a pharmaceutical prepara-
tion characterized in that the pharmaceutically active

30 ionic peptide compound has a length of from 5 to
20 amino acids.

A further embodiment provides a pharmaceutical prepara-

tion characterized in that the pharmaceutically active

35 ionic peptide compound has a length of from 8 to
12 amino acids.



tion characterized in that the pharmaceutically active
ionic peptide conpound is a GhRH analog. 5 A further
enbodi ment provi des a pharmaceutical prepara- tion
characterized in that the phargaceutically active
ionic peptide conpound is a GhRH antagoni st. A further
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A further embodiment provides a pharmaceutical prepara-
tion characterized in that the inorganic salt or the

acetic acid salt is a physiologically tolerated salt.

25 A further embodiment provides a pharmaceutical prepara-
tion characterized in that aqueous inorganic salt{or
acetic acid salt has Dbeen selected from the group
consisting of sodium chloride, calcium chloride,
‘magnesium chloride, sodium acetate, calcium acetate and

30 magnesium acetate,

A further embodiment provides a pharmaceutical prepara-
tion characterized in that the mixture of the pharma-
ceutically active  ionic peptide compound and the
35 agqueous solution of the inorganic salt or of the acetic
acid salt 1is a 1liquid suspension or a semisolid

dispersion.



range fromabout 5 to about 50 ng per ml of the total
anount of the pharmaceutical preparation. A further
enbodi ment provides a pharmaceutical prepara- tion
characterized in that the anpupt_X of the pharnma-
ceutically active ionic peptide conpound is in the 10

of . the tota
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ceutically actlve ionic peptlde compound is 1in the
range from about 25 mg per ml of the total amount of

the pharmaceutical preparation.

25 A further embodiment provides a pharmaceutical prepara-
tion characterized in that D-63153 is the pharmaceuéi—
cally active ionic peptide compound, and the amount X
is in the range from about 5 to about 50 mg per ml of
the total amount of the pharmaceutical preparation.

30
A further embodiment provides a pharmaceutical prepara-
tion characterized in that D-63153 is the pharmaceuti-
cally active ionic peptide compound, and the amount X
is in the range from about 10 to about 50 mg per ml of

35 the total amount of the pharmaceutical preparation.

A further embodiment provides a pharmaceutical prepara-
tion characterized in that D-63153 is the pharmaceuti-

cally active ionic peptide compound, and the amount X



tion characterized in that D-63153 is the pharnmaceuti -
cally active ionic peptide conpound, and the anount X
is in the region of about 25 ng per m of the total
anount of the pharmaceuti cal 5eparati on. 10 A further
enbodi ment provi des a pharmaceuti cal pr epara tion
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the range £from about 0.01% to about 0.9% {(weight/

" volume) .
20
A further embodiment provides a pharmaceutical prepara-
tion characterized in that the concentration Y of the
aqueous inorganic or acetic acid salt solution is in
the range from about 0.05% to about 0.5% (weight/
25 wvolume). )
A further embodiment provides a pharmaceutical prepara-
tion characterized in that the concentration Y of the
agueous inorganic or acetic acid salt solution is about
30 0.1% (weight/volume).

A further embodiment provides a pharmaceutical prepara-

tion characterized in that the inorganic salt is sodium

chloride and in that the concentration Y is equal to or
35 less than about 0.9% (weight/volume).

A further embodiment provides a pharmaceutical prepara-

tion characterized in that the inorganic salt is sodium



5 tion characterized in that the inorganic salt is

sodiumchloride and in that the concentration Y is in

the range from about 0.05%to about 0.5%

(wei ght/volunme). A further enbgdi ment provides a

pharmaceutical prepara- 10 tion characterized in that
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15 tion characterized in that at |east one of the
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Is sodium chloride, and the concentration Y thereof
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bri Ayt Mgt Yo gRhet Nakhafo e XamaentRatiemg pes dbowt 0.1%
of tweidhmiwdladngdreparati on) of at |east one
pharmaceutically active peptide conpound in
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the pharnmaceutically active ionic peptide conpound is
D- 63153, and the inorganic salt is sodiumchloride. A
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ceutically active ionic peptide compound is D-63153,
and the amount X thereof is about 25 ml per ml of the
preparation, and in that the inorganic salt is sodium
chloride, and the concentration Y thereof is about 0.1%

25 (weight/volume) .

A further aspect of the invention provides a method for
producing a pharmaceutical preparation including the
steps A) bringing together an amount Koptimum (in mg perx
300 ml of the finished pzreparation) of at least one
pharmaceutically active peptide compound in lyophilized
form and an aqueous solution of an inorganic or acetic
acid salt in a concentration with the value Yoptimm

(% weight/volume) and A) mixing the components.

35

A further embodiment of the invention provides a method
for producing a pharmaceutical preparation, charac-

terized in that . the pharmaceutically active ionic



opeﬂbbq

terized in that the pharnmaceutically active ionic
peptide conpound is D 63153, and the anmount thereof is
about 25 ng/m, and in that the organic salt is sodium
chloride, and the concentratign thereof is about 0.1%
10 (wei ght/volunme). A furthé?s%ﬁbodinent of the

in I provi des, a. et h cin
ggﬁ%c§%t|ca (%Fg%éF%tﬁoggl%% ?g %ﬁqﬁﬁqﬁﬂtﬁﬂﬁt is
|n@b@dmm90hﬂ@rsﬂ@p of sterlllzatlon 15 of the peptide

formulation by irradiation with gamma rays or
el ectron beans takes place. A further enbodi nent of

t hé iféReoRTRoSHEas & fndilivod nvfegrt immodusiigles & method

ph@rorfacp%ugalln@r eﬁarﬁhbﬁﬂacéﬁﬁié‘&l 20%%%%%%@2; halarac-

pr.oducti,on of the ptid ornu
bl SE2iGEEn i e e FISCEMAE L SR 1 e Repectonic
of pee idev entrip@mune ovd dre-se':aﬂ@,t £08 tBReodu@iung achereof is

pha e tlcal tion, . includin 5 previousl
P RET Smadind O Hirm S, ot Ho0f CbReCRpRPaRegolt 1 dodium
pr epdratiden) afd atphaceacentiraaliby dadtémef onsc about 0.1%

ghtggg@gﬁgq in lyophilized formand of an
queous solution’ ‘of an inorganic or acetic acid salt
|n a previously fixed concentration Y %

(wai ghtrkneluEmboddtent! Wit hele arRRdiRAt ﬁ?oJfH%s a method

i nyention proyvides a kit for producing a
ph§PEHCBE?HBSFnEreﬁar%@?%ﬁac%% +eRl (RYERRERT PR hatcharac-

t heephaedaegutfoadHer atid ed pept tHe se:@@sp@mdst@rlllzatlon

15 ([))f' ggl%l ngln%é%pgl l I%ordmffarg}.cms? Af LJ:,'IrJ.IpeP tce:}[n(‘ﬁgdl n%?l gamma

20
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35

he i nv Ion “provi des

phaepaceut Eéaktpreparatsohakehapasceteri zed in that
the D-63153 | yophilizate additionally conprises
manni tol. A further enbodi ment of the invention
pr Bvitdeshgrkemboddmeptoqicithy dmpieatieremtauldes a method
pr gpar abreaucehar ag- éEétﬁ&@euﬁléQEt B PEpA POFOAN] C charac-
salt is godlun1ghlon

terize the production of the peptide formu-

lation takes place with use of aseptic procedures.

A further aspect of the invention provides a kit for
producing a pharmaceutical preparation, including a
previously fixed amount X (in mg per ml of the finished
preparation) of a pharmaceutically active ionic peptide
compound in lyophilized form and of an aqueous solution
of an inorganic or acetic acid salt in a previously

fixed concentration Y % (weight/volume).

A further embodiment of the invention provides a kit
for producing a pharmaceutical preparation, charac-
terized in that the pharmaceutically active peptide
compound 1s D-63153 in lyophilized form.

- A further embodiment of the invention provides é kit
for producing a pharmaceutical preparatioh, charac-
terized in that the D-63153 lyophilizate additionally
comprises mannitol.



5 A further enbodi nent of the invention provides a kit

for producing a pharnmaceutical preparation, charac-
terized in that the amount X of D- 63153 is about 25 ngy

per finished preparation and the concentration of the

10 aqueous sodium chloride solution is about 0.1%

wei ght/ volunme. A further aspect of the invention
provn% net had for treatlngapatlent with a

pha? 866 Feal IRt 18T pddts dbnkempeemdprovides a kit
chaf@ct efta@stimy t haat palagla@@ré@(tq@allcabre@,@%@%rl@hl ONcASrac-
cl atmsd [ any of, t af orenenti on

i ST ot St HR UG P B A mict AT Ty-aigte

Spat i ent by means of a syringe. 20 A further enbodi nment

of Ah% 'r@}[l%%t'é?ﬁ}%arl%éndceso§ %t hoijnv&?{ preSl%ItrI&Q]gdes a kit

patient wt nmaceut i calTy active
con%%%n@rwlatﬁ erd z @hairmacipat ichd a@m&n&s‘a@n@d, charac-

phaﬂﬂﬁﬁﬁyﬁ'fﬁltHé@p@h@tb%Buﬂks&!QM§ é%@ fgdabout 25 mg
pharma- ceutjcal activity. er odi ne of

theo%véhflftaheﬁrwe@ééaélﬁ@trﬁmﬂ f—be tq@mmgf@wn of the

10patac.§3.l'ﬁoﬂmt@o@u@fhabﬁﬂégﬂﬁécébh_ﬁt@@h' Ve N8Pt d@. 13 weight/

15
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con‘polu characterized in that the adm nistered
har rracné%‘tl cal preparation displays a sustained
pharrm 30 ceuti caI activity for at |east 4 weeks.

fur 1‘9{@9 of - t 0 prowd s a_net
forAtreatl ngd% pattl eéf Pﬁ? m‘?&%rﬁ% a'?fy a@?pl\]/%d for
peﬂ%ﬁﬁfetlélﬁrpoimopa%mfactmtf,?edalnphhamathetlcally active

adpdytsier edndRowphar r@l%%wt@@hzeae@ar CYNN en dg @'rﬁxéeétical

sust ai ned pharma- ceutical activity for at

e dkEPA T Ihe A Senbbii Heht 16 RE .%f/emeonaéiaéema@gloned
a ratdhieds ﬁsnadMﬂﬁﬂsﬂagaa %@bb@ﬁbn@bh@l? or intramuscularly

ph eut i cal ctive - ti.de conpound,
chg{a %éer i7e |ryntt At e é’ m""nlggftrelrn@d3 phar maceut i cal

preparation displays a sustained pharna-
A further embodiment of the invention provides a method
for treating a patient with a pharmaceutically active
peptide compound, characterized in that the administered
pharmaceutical preparation displays a sustained pharma-
ceutical activity.

A further embodiment of the invention provides a metﬂod
for treating a patient with a pharmaceutically active
peptide compound, characterized in that the administered
pharmaceutical preparation displays a sustained pharma-

ceutical activity for at least 4 weeks.

A further embodiment of the invention provides a method
for treating a patient with a pharmaceutically active
peptide compound, characterized in that the administered
pharmaceutical preparation displays a sustained pharma-

ceutical activity for at least 8 weeks.

A further embodiment of the invention provides a method

for treating a patient with a pharmaceutically active



ceutical activity for at |east 12 weeks. 5 A further
enbodi nent of the invention provides a nethod for
treating a hornone-dependent disorder of a patient by
subcut aneous or intranuscul@rlgdqinistration of the

af orenmenti oned pharnmaceutical preparations in a

pPatd it od QUHId G, ! %%raégeéi%at her asPeeheOLahffistered
i nvention provides a nethod for treating prostate

cariErRarer it e R aRA AR hetusayora i figsbaired| pRrarma-

adanistdaat it iofi thyhe pharmaceldd gal wqneparation of
the invention descri bed above to a 15 patient
requiring this. A further aspect of the invention

Spr dviflestfee medriioet frggn t toeathagi hveasi o apceridds aa method

patd ent ut a r L Lntr scul ar .
adrrfloﬁ%}s‘ff%??%%o% Eﬁgﬁpﬁar% 8&??2% %Oﬁfiéeﬁarodftiaonpﬁlent
t heédY nweltiloaneleser phbednabevastolar Falniigntstmeduiion ngf the
't hisso AnfdHdNElep edihe-dnvent f QY t]
met hood for ltre?at ﬁﬂgd%ntl erei ne rTylo S Elsér)lj‘r%tplpatéi glﬁ? %ypa lent
sub@fEddds L5 intranmuscul ar administration of the

10phar maceut i cal preparation of the invention described

abave.tQ'. a atient requirjng this. A further aspect

of A a3 TR (T3 ir Vi e o WETHotO PO BEeT et Thghod for
endorettriinesi srogt at pathaperbyirs ubcphaneots Wf subcutaneous
i nt ' L Di St I f_.the arnaceut i cal .

or o Sar oA CERAL] S e B IR P ha e centicar
patireRanadguwny i 9F t fhe. 3BvAntdenhedeaspébedof abhee to a

151 NYRALION RN des A vigihod for treating precocious
puberty in a patient by subcutaneous or intranuscul ar

adm ni stration of the pharmaceutical preparation of
t hey imeiHd o gRsa |ded b oMerd Ot Bon PetbIded UhEt REd for
this, - .12 EA further as]pect of the inventi o%gr ovi des
a %ﬁﬁ%§}WQH reast cancer 1In a patient by subcutaneous or
intramuscular administration of the pharmaceutical
20 preparation of the invention described above to a

patient requiring this.

A further aspect of the invention provides a method for
treating uterine myomas in a patient by subcutaneous or
25 intramuscular administration of the pharmaceutical
preparation of the invention described above to’ a

patient requiring this.

A further aspect of the invention provides a method for
30 treating endometriosis in a patient by subcutaneous or
intramuscular administration of the pharmaceutical
preparation of the invention described above to a

patient requiring this.

35 A further aspect of the invention provides a method for
treating precocious puberty in a patient by subcutaneous
or intramuscular administration of the pharmaceutical
preparation of the invention described above to a

patient requiring this.



nodi fying the reproductive function in a patient by

subcut aneous or intranuscular adm nistration of the 5
- pharmaceutical preparation of the invention described
above to a patient requiring ] Is. A further aspect of

the invention provides. a pharita- ceutica

preparation, characterized in that the m xture 10 of

t he pharmaceutically active ionic peptide conmpound

and® of it bt <f Wihonisrerthion mreeaides sal mephod for
of mddieryaeR] i enaci tbisadbdudsive NHheCHhdl digpel sedtQknt by
coll gidal m xture whi,ch may be _of liquid to semsolid
corst é;ﬂﬂﬁoufB RE urthéR ﬁééﬁrofa Réniabeatier of the
Spr qahajﬂﬁacaalml ‘arl a_rIa-Ilz)Eegﬁi:EafLopr @ﬁaral?ieormdv%hﬁ!b iast eféZ€dibed
int C i.da i spersion.is forned by

reégﬁg%??ﬁ %bﬁ.gi?Q& gﬁ%ﬁHéFjﬁ%ﬁg%ﬁ'of the invention

provi des a pharma- ceutical preparation, characterized
ingh | Qi.dal ES Si i.s ora

A et encp! Labdal gt SRAEST Gl I pggog%géghaanﬁgama

or | eaving to stan ter reconstitut

i t <81 i thF e t amctiorr attanimedanid tihust | bipe ovesture
10t hes e’@ﬁ@dwlafimlabb)ékiéﬁl?_&( ther ded aysdirelRase & compound
ur er a

active ingredient. spect. of the invention

or GATIEY 06 AT RN AP S 1Y oy 12 iporaanic salt or of

aﬂammceiﬁeitda;i | yacgiat | Vsaahltpep;td'; dez hfr@@l@@(@l@i@d&@@ﬁﬁ& or
pr.| oget her 30 with ope.or r . .

phg%ﬁﬁgguaﬁbéﬁﬁégg%%eg égﬁengQEﬂﬁ?e%?sllqu§d§¥%i%%@%SOIld

andaadiekeseycent rat i on aqueous solution of an

151 norganic salt, preferably sodiumchloride. In a

preferred enbodi nent, the peptide compound of the 35

adfi nF3¥#Re¥T 0ASPEF i &f atBRRH HffItdPN ebEAVbEeser apharma-

G iR 110 0 frsdpa raitd dfje dHOFa 6 & tid Sciathi §hb¥l10idal
sol ubl e physi al ogi cal S%Jt, pref erably sodi um
o hIGREES S L™ 35 BOCHSSS Dt HEENSAAENEL PRI

adm nistration, it is necessary for the powdered

20pe9§i9§rgﬁgpoggge%@d<&Pethe invention provides a pharma-
ceutical preparation, characterized in that a colloidal
dispersion is formed by storage or leaving to stand
after reconstitution and changes its wviscosity as a
function of time and thus improves the reproducibility

25 of the delayed release of active ingredient.

A further aspect of the inventibn provides a kit
including a lyophilized pharmaceutically active
peptide, for example D-63153, where appropriate together
30 with one or more pharmaceutically acceptable excipients
or additives, and a low-concentration aqueous solution

of an inorganic salt, preferably sodium chloride.

In a preferred embodiment, the peptide compound of the
35 administration form is a GnRH analog, even better a
GnRH antagonist, and the inorganic salt is a highly

soluble physiological salt, preferably sodium chloride.



solution for the reconstitution to be sterile. 5 The

present invention nakes it possible easily to produce
. suspensi ons wi th sustai ned release of a peptide

conmpound active ingredient, %ferably of a GhRH

ant agoni st. This is obtained 6y reconstituting a

hi ghly,, goncgnt rated g@@f&aé%fﬁ ¢ BhmiNFPERLLAR, i s
conpound 10 conprising nannitol w a difute
i NCTRRAf ™Al forsote i mewdengd spebbhdehlepmmeund and the

sol4g1:8Mon F/MRHO N Liorddts ARG Lol d xqu@ﬂ ation

of the invention is noreover dependent on the
following 15 paraneters: 1. the concentration of the

peplthede pr@Eeeund invenfte onSOmdlide@n akt epokeeBNSt i éygipp to
. the,concentration of the |nor$§ﬂa% ahﬁiln t he

soIRFeciﬂu i GRS 1§ SEors T TEHEP IR dMi ‘?‘lgpeptlde

t i neomgfourhe sottutven aﬁgeednenbnst prefetbblyandft hea GnRH

ext gt atgooéubygreiqgg Sg%@éﬂ?éjd Aher b %&&%hlr'éia highly

't He Vi SEo I ncrea
corrarnargttiadie dof lh@lp@buaj@e coqﬁourb:djlel eguspitigle compound

Lo20WSGAi O d h%ﬁ&%lté!\f” chiean Qe m&nft%l | %@Q/%M Ndsalt

an inorgani ¢ salt solution.. The solubility o
peptq I Inpsutd dectieus & 1es idse sediut iedncent rat i on
30 increases. The col | oi dal propertles becone nore

pr t han sol ution _propert s.cle

O o ok He%vi ShoSRelearaRahe Farulasigh of the
Thelnvegedion n i$hi smopaneetri odepeprdesent o biltohefehlowing

155y i.sting of the peptide aggregate as the
g@Hﬁggg% '35 and water as the |liquid phase. The

adn1n|stration fornms of the invention for pharnma-

ceut.i CalHey é‘@ﬁd:e\!ﬁt9§9§bge%f’\ﬂ the W@d&edcgﬁwéﬁs Qfh  the
- 14 active ingredient are always in the form of
gel solution after reconstitution

2. the concentration of the inorganic salt in the
20 solvent employed for reconstitution
3. the standing time of the solution after reconsti-
tution and the extent of aggregation obtained
thereby, which 1is reflected by the viscosity
increase.
25
The high concentration of the peptide compound leadsfto
aggregation thereof, which can be controlled by adding
an inorganic salt solution. The soclubility of the
peptide compound decreases as the salt concentration
30 increases. The celloidal  properties become  more
prominent than the solution properties, as is clear
from the increasing viscosity even as far as a gel. The
“"gel” in this connection represents a bicoherent system
consisting of the peptide aggregate as the solid phase
35 ‘and water as the liquid phase.

The administration forms of the invention for pharma-

. ceutically active peptides with sustained release of



before adm nistration. In an ideal range of salt
concentration, conbined wth 5 a suitable anount: of
pepti de conmpounds, sustained rel ease of active
i ngredi ent can be obtained for,a_ period of 4 weeks or
nore. Any physiologically tolerated inorganic salt can
be addi wsed ri@ediRe i ngrga t i$0l on

ferably sfgg:éum ghl grl d;ﬁ&%ﬁé relzlonqsil%llbt u??%rﬁ toafkes gel

e R EGidSHtration salt sol ution. The

concentratlon should in this case be 15 equal to or

| e t han, about 0. 9% t/vol une referably
tneh e EREl aB5hE BT0 A SR rabion . comdindd with
5parat| amaralkylepr edrevabt y of tﬂmepu:aﬂrge oD abas| Osﬁ5ta:med

% t/ very_prefer ab
% /vé%é\ﬂ\g%I %%?%éﬁtcoﬁéent?%tl g%%]&ﬁ
chIRﬁﬁlaPéi S?cﬁ ut iwsrela tdr aorsodi um chl ori de
concentration in the range fromabout 0.05 to about
0. 5% (wei ght/vol une preferably of about 0.1%

(weight PRYFaREPILEa L&t eEPLarabsd THQRIAT de is®kthecan  be
10f onrpddatioan tise aimhafdvecol agicald vut 86t | VSrLEPELIYEY sodium
und which may be a mono-, di- or miltivalent
ca% ' ani oni ¢ peptide. The pept i de may consi st

of from5 to 20 am no acids in length, nore 30

pr qg1l%r aL@c%émfgt(imLﬁc % lgal?erg 0 Acl q&l nlen thc%%/cgé?‘ﬁxéatlon

, e pepti de conpoun is a Ana 0g
Gwﬁﬁlan&lOdgml@na GRH conegydmadtiorExampilel of UnRH case be

1San@lq@_ﬁ§. are cebronekisx, thewer sbbeﬁt( D@Qbﬁngt“{«e%h@/volume)
-Bi one arrracot her 1993, 47, 107), abare

( MBYS® @5 qéft 1A theuandan &rag cﬂ}{ﬁ&ﬁ 1998 % 2to pggyut 0.9%
galpxarrelllcmlléahsl&@t Qﬁ:e@ter@léaL %n%gigégl?ic?@ ﬂx&ﬁﬁ,a@&jt 0 05 to
-39 nti, de - nno
PnaPRu el ST gt BitSeuytebec e k(A to it 012
al .(weight/volume)

20
A low-concentration sodium chloride solution with a
. sodium chloride concentration in the range from about
0.05 to about 0.5% (weight/volume), preferably of about
0.1% (weight/volume) is preferred.

25

The peptide in the formulation is a pharmacologicaily
active peptide compound which may be a mono-, di- or
multivalent cationic or anionic peptide. The peptide
may consist of from 5 to 20 amino acids in length, more
30 preferably from 8 to 12 amino acids in length. More in
detail, the peptide compound is a GnRH analog and the
GnRH analog is a GnRH antagonist. Examples of GnRH
analogs are cetrorelix, teverelix (Deghenghi et al.,
Biomed & Pharmacother 1993, 47, 107), abarelix
35 (Molineaux et al., Molecular Urology 1998, 2, 265),
ganirelix (Nestor et al., J. Med. Chem. 1992, 35,
3942), azaline B, antide, A-75998 (Cannon et al., J.
Pharm. Sci. 1995, 84, 953), detirelix (Andrevko et al.,
J. Clin. Endocrinol. Metab. 1992, 74, 399), RS-68439,



J. din. Endocrinol. Metab. 1992, 74, 399), RS-68439,
- 15 ranorelix (Stackemann and Sandow, J. Cancer
‘Res. Cdin. Oncol. 1993, 119, 457), degarelix (Broqua,
P.: Riviere et al., JPET 3013595), D 63153 (PCT:

EPOQ 02165). 5 The structures of the abovenenti oned

Gglil’c'lrr@'i:%lthg{s @ cdepigt ethd Ogaﬁé@r{fﬁl gfl :@latnlﬁ%r Res. Clin.
abqvenenti.o ren nd in e follow ng review
- arﬁ nﬁs Jé‘&fffe ﬁ_& g$ ) onREYEREAGSNI (SEedugn P.: Riviere
- overtvizaw,, Bmae@@rlngs})sof, the328d (WorldzBonf/eresse . on

Ovul ati on I nduction, The Parthenon 10 Publishing G oup

Ltd, UK; Kutscher et al., Angew. Chem 1997, 109,
5224te THerwohpoitmdoD- 6Rhel 5P dwemsciomst GnREr aalalagisn are

Gerdré@'lct%@t ef‘cgr a@Q' }'nf)%%' s I\p}‘le ng:!)%%m]eéx 71’%&% I-r%ieerences

phyS| CO- hem ca ata are sunmmari ze
Theﬂéﬂoneenttrh@c i 6AL6PWiRG plivatirateartéaleyg: ac&erh/ree et al.

peeﬂwﬁaaﬁee@5ﬁasﬁgthenreﬁeev eQWl@%%&eéa£E¢§1 o¥Othe 2nd
abﬁy L, referabl¥ about 10 to about 50
1%&@5%% QrPy preterasny 1aes 50, mgfA Kaythenon
10 ab@tmbll%@llmi@/ Eroampd Ixer,y prar utdardry 4 efer akArygeﬂrbOLﬂhem
251@@5 10@”‘224 otal volume of the finished

adni'ni' st FatH on orm. 25 Al pharmaceutically active
pepti des can be enployed in the concentrations

”eﬁkbo%%%.oﬁgﬁ RRRtS d& D @3d%§%ﬁ$ﬁ%d‘%Hgéfngfyé3ﬁn German

preferred A further aspect resent invent
pr 8¢r§88 a2PBbifdEhed f pﬁ%ﬁ&@ﬁnélaaﬁﬂnﬁstrﬁhﬁoﬁmySlCO-

15foeﬁemﬁ@elpea&eaaeeUEUeﬁh&yzeethﬁef@ept%des W th
sust ai ned rel ease of active ingrediént. According to

the invention, the acetate salt base of 35 the
perrhiedeoncerpomaﬂlbs ofonhéepahymdtesﬁiuemj; Na@Eed USeptide

sof ¥t ofl siHi bped SrFRCualerhy PRy cot i B wrieh about
reé@rmegmﬂhepﬁaﬁﬁﬁﬁh%yzﬁhmuﬂ of mmrmit ob sdddtats@Gmg/ml,

20 particularly preferably about 20 mg/ml to  about

30 mg/ml and very particularly preferably about 25 mg/ml

(mi = total volume of the finished administration

form).

25 All pharmaceutically active peptides can be employed in
the concentrations mentioned. The peptide D-63 153{is

particularly preferred.

A further aspect of the present invention provides a
30 method for producing administration forms for pharma-
ceutically active peptides with sustained release of

active ingredient.

_ According to the invention, the acetate salt base of
35 the peptide compound is completely dissolved in aqueous
acetic acid until a clear solution is formed. The
solution is diluted with water for injections, which
receives the necessary amount of mannitol so that an

isotonic solution which can be administered is formed.



i sotoni ¢ solution which can be adm nistered is forned.
- 16 After sterilizing filtration of the solution it
is dispensed into vials and |yophilized. A sodium
chl oride solution (e.g. 0.1% 1i6s used for 5
reconstitution before adm nistration in order thus to

ConAfQQItrgtéﬁﬁﬂfiﬁ&i?Ei@%r&%goﬂ?pgkqetﬁgd:&ﬂggﬁ%%eeit is

al so the solubility e reconstitution fakes

wheRESRERpToPrinte Bakaratdlluamhiiimedr shaking, it

bei ng necessary to avoid foam ng. 10 The

phay maceut i ca dm.ni stration forns of the invention

per 'tsoﬁﬂ%\i ﬁB@O&é ?ve???ltb?l?rll}e (Sept-i d8-é&hpothg used for

Saf t e¢comst st st befiogd tdniadrstvatircat | 68 @Al Nthus to

t he | £C Th ration and extent of .delivery, can

be i@ggéfeghgy %-F] %egc-fantglcfrheo%on ht P&Pitégg dt" eﬁgﬁagfore

conpbimd tdrwd tsledubdAdemt. r aThen wicdriet saltiwsedakElse place

st apding L (R nati hon, I L,OpPQ it :

for the rnggé’g t&% ?h?%e.%tglk%ghglcﬁ%%%é e ?gn{}%aq%hneg’ it

20 ReEMi BRETS TR YrelP v died visamigisbut 0 to about 120
1omn, preferably between about 10 to about 120

m nut es articul arly preferably between about 15 to
(ﬂ;ﬁhﬁuﬁQﬁgkaQ%uqﬁﬁﬁlbéﬁﬁupﬁﬁﬁ&aﬁﬁgp fREMEoPLofhgl tnvention
sy stemibt @i sveat rb%d @YU By ih@ﬁ thangeptduei sempbend after
st i ng: 1. : at .25 the _viscosity increases..
T L e e ER L A i gL RS
si giiieaint Fhet erahiogeann ¢heent sedsi dylivasryo dee be
150bsarvedy The PRRLABERHLI ¢@le ad&BxLEé{E dQhd OrgE Ofeptide
the invention 30 can preferably be adm nistere
sSUBCURRAEKLSARF (i gorsrentmatadfis @l 4y galtmysed.n

the case of intranuscular admnistration, the
A RIS RSO e GEa TR G Ut Ber Sogt 8P Tmportant
quatdranthef refieagkeutcust axpapsidesaativen Igtdbi@ase The
2007 SURGHLANEOHS. adm, nhat £atlely, the JECti %out 120 min,
preferably between about 10 to about 120 minutes,
particularly preferably between about 15 to 60 minutes.
It has been found that the colloidal system obtained by
aggregation changes during the standing time, and that
25 the viscosity increases. With a standing time of more
than about 120 min, no significant further change fin

the viscosity was to be observed.

The pharmaceutical administration forms of the invention
30  can preferably be administered subcutaneously (s.c.) or
intramuscularly (i.m.). In the case of intramuscular
administration, the injection takes place for example
into the gluteus maximus muscle, preferably into the
upper outer quadrant of the gluteus maximus muscle. In
35 the case of subcutaneous administration, the injection
takes place for example into the subcutis of the

abdomen.
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takes place for exanple into the subcutis of the

abdonen. The present invention is described in detail

in exanples 1 to 7 below without restricting the

invention thereto. 5 Exanple 200 g of pure D-63153

(calcul ated as free base) are” ‘dissolved in 3386.7 g

of % a et orma c .

soITﬁ% ozﬁf%?}%{@ g;rq &lﬂrrgln%?t Olllgl S 5’% (Sl’%e i Aecall +n
bRyl OvTHEL b Wit | mrstslcrfweg pe t bhgention

t otile y@m@unt of 20 320 g with water for injections.

After the solution has been sterilized by filtration

it is dispensed in 10 mM portions into vials for 15

5| yaptanidlzatli on. After the nethod, each vial contains

100 ng of D-63153 (free base) and 109.6 ng of

mannitol. The |yophilizate is reconstituted by addi ng

4 M00fy Of lowsta eNgER1S8di imichi i<t sel ufieon dade) are
Caro%fslgchx/‘edzo ﬁh%}%'B%g 7( %vog)g f m nggen?tgr %%é\eous acetic
obtain a suspension
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of D-63153/m). Te reconstitution took place wt
st 88 | &%afer TPEAL nF@@PPanOFno%QdéBBtgadﬁiﬁfl'lst‘r‘%ﬁ@?én for
forimjesgachahl e 1) or with 0.1% Nad (depot adm nis 30
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Thés D@B&ﬁ@n@é@srranl evED sniver pomrdsmsed Ahtoarivdeds  for

15t| 'I‘_%;%ph%fl er. tqg)gllenl stration. It was possible through
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30

35

use o pot adminis- 35 tration formto
@é@@rt ﬁ@wtﬁ@ﬁpl%@% végeél sonteime) ,10hince atheb-63153

afQ&r@%d%%sbhea%@f!@9ﬂ%”ﬁbn%@ mannitol.
The lyophilizate is reconstituted by adding 4 ml of
0.1% strength sodium chloride solution and carefully

‘shaking (avoid foaming) in order to obtain a suspension
of 25 mg/ml.

Example 2

Lyophilizates which contain 75 mg of D-63153 were
produced and reconstituted with 3 ml of solvent (25{mg
of D-63153/ml). The reconstitution took place with
sterile water for injections (non-depot administration
form; see table 1) or with 0.1% NaCl (depot adminis-
tration form; see table 2). A single dose of 1.68 mg/kg
was injected subcutaneously into beagle dogs. The
D-63153 plasma levels were measured at various times
after administration.

It was possible through the use of the depot adminis-
tration form to reduce the maximum plasma levels
(Cmax), while the area under the curve remained
substantially stably maintained, which results in a
depot effect. The absolute biocavailability remained
substantially unchanged and was calculated to be 62%



substantially stably maintained, which results in a
depot. effect. The absol ute bioavailability remai ned
substantially unchanged and was cal cul ated to be 62% -
18 for the non-depot adm ni_sgﬁati on form and 64. 3%
for the depot form [ Schwahn d Ronei s, 1999].

%H}il r tQqsubr | i he D 63153 depot_ far,
ts es?oster ore- suppges%?ﬁ%gg% et i ali Mt I 64.3% for

| njtdut eppotr Brai flfSehertindegses RE5e1S5, m;;BI@@)]

intramuscularly (i.m) into male rats. The depot

adm ni stration formwas 10 generated by resuspendi ng

D é3EFPYsydphilizate in 0.1% strength sterile Nad .
5The test osterone | evel was neasured before

admj ni stering the medi canment. _and in__each case

hours, @F r s-8nd SBRTHESr s tifer AT 6323 ndGQEPHl t it its
t he dsastisastrenenes upewels iRy dedwsiiingd ofcewasliirdiaetatl in

the f k after |onadsu sequent | on .
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| evegltavasadgai maics -t hEheor depotangenifihetcahionl Hoowp was

t f o
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SUpRi@egicdn basbed 1@Rih{oMR1Ingaysd 5Srid:ikQheh® 43nd in
day The _testosterone |evels were

20 g/ kg). .
AT Lo t Bi ROLRS ST o Hoge WirRarter. In
f ewddﬂaﬁ&onZS theanpt et dsddrome | Yopbl | waat e&ﬂ@‘rn&&'ﬁlﬁﬁqce a
1z Wer 0 t U steri.d e water for
5| njdzaé{ ielglngﬁ{éﬁoﬁ dglt F’eegdr%fﬁclesrt rat j|ec5:nt oF rﬁmcg %u}?r%7%lently
D 631537eny i fhm@atiap‘hagel 3eatla) cand WBGiAY the testosterone

| yaRRichi Qfgsesaéglrp' §§1§ﬁemﬁﬁ§mg'ls§%ln\§%d Hb 4c £981 group
22,

0.1% NaCl (depot adm ni stration
D 83EsFregiier) ORIl YpHadd Iab)Veh\J@Il@ntSé’éPtﬁfﬁlﬂe (Ste@stflg 1).

suly efdse-RERNRGH HUPBRESSI R dijeid 1east®terone levels
20 was detectable in all groups. The suppression lasted
for from 17 days (5 mg/kg) to 43 days (20 mg/kg). The
testosterone levels were subsequently again within the

normal range within a few days.
25 Example 4

10 mg lyophilizates of D-63153 were reconstituted in
4 ml of ‘sterile water for injections (non-depot
administration form, 2.5 mg/ml D-63153, clinical phase
30 1la) and 100 mg lyophilizates of D-63153 were dissolved
in 4 ml of 0.1% NaCl (depot administration form,
25 mg/ml D-63153, clinical phase 1b). Volunteer male
test subjects received intramuscular injections of
10 mg per person. The D-63153 plasma levels were
35 measured at various times after administration (see
table 3).
The results show that the depot effect can be confirmed
both through lower Cpax and AUCq..; plasma levels and

through a prolongation of fTpax, ti/2 and in particular an



10 ng per person. The D-63153 plasma | evel s were 35
nmeasured at various tines after admnistration (see
table 3). The results show that the depot effect can
be confirnmed both through |ower Crax and AUCO 24
plasma | evel s and through a éﬁol'ongati on of tmax,

t1/ [ rti,cul an_- 19 _increase in the T
(rreé?}%]egasélé]de%ge lr%eme@%.T THE e ot > L AT Ri SLFSY i'oﬁ%r ffpot
hasadmimisit tadiel ankoMUCoa s i admostasthhesamenAlepQtase as the

i . . . © 2ies
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corwoi'shtigh§5 hadengfhimht - bi bhvai | sbiowiinides . TRl eaklee  two

5 S cohpyert fdn hdes depat 1 24 DESEA BT ARM fOL8Y . Release is
| and a value for

i ndi cat edn&/ a | ower cmax | evel : r MRT
whi TS ir T 1 HiR €5Pck adnhnyhtrabi exafpre. sindicated by
Lyophiibivzat eg,,conéaehi Bed65% ngadnd G Inggrpf wai&3115fsl more
wer raoduced and reconstituted with solvent to result
in %éé})&u“[licoen av%ﬂ}w 'as a concentration of 25 ng of 15
D- 63153/ M. The sol vents used were water for

10l Nj L ONs.g 0.1% NaCl sol ution and 0.2% Nad

: sol-crri—o%ﬁhe extent of the changes in the coll oi dal
properties of the solutions was investigated by neans

of tjpiisicesidd esonthehent: é@%%e§%@ S1@8f€mg of D-63153
sumari zed in fig. é 20 Exanpl e Lyophi | i zaf es

cortHihi P 10° g 2Bf BEESESS 1hdredpiddicetplanf to result
recionsti tautled wért hwhdkiertad oar esilderitirage isal ubifore2mg  of

15pL 5118 ApCORET AR 0080, BN 18,5581 LS LFons,
r econist i ¥a€l osolbitgon3 adubi €1 2% t NeCli sedsittipras Bhe extent
fungt i @meOf chARgekandhngehd M. On S RIG AIJE AL 5 the
sclutions was investigated by means of the viscosities
thereof. The results are summarized in fig. 2.
20

Example ©

Lyophilizates containing 100 mg of D-63153 were produced
and reconstituted with solvent to result in a solution

25 which has a concentration of 25 mg/ml. To describe the
change in the <colloidal system that arises aféer
reconstitution, fig. 3 depicts the viscosity as a
function of the standing time or storage time after
reconstitution.

- 30

Example 7

Lyophilizates containing 65 mg of D-63153 were produced
and reconstituted with 2.6 ml of a 0.1% strength NaCl
35 solution, and the resulting solution was in one instance
administered s.c. to dogs immediately (standing time:
0 minutes) {see fig. 4) énd in another instance
administered s.c. (see fig. 5) to dogs after one hour

after reconstitution {standing time: 60 min). The



reconstitution. 30 Exanple 7 Lyophilizates containing

65 ng of D--63153 were produced and reconstituted

with 2.6 Ml of a 0.1% strength NaC 35 sol ution, and

the resulting solution was in,gne instance

adm nistered s.c. to dogs i e iately (standing tinme:

0 4 n a her Lnstance
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afﬂérhﬁ@éﬁnstltutlon (standlng tinme: 60 min). The - 20
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[ hange _i n e_.plasma, level plots

531 Pﬁﬁ&fﬂ tl]rgvﬁ'élxﬂ]rﬁﬁ? pwaghat}a%n%ﬁw%ﬁ%t.%he maximum
r le@llaedxaaraﬂbrid‘eeltrremlmuQjéolﬂéqutefd)faddlet}r& aﬁé)liﬁr(b@tyceiblllty
p ve el (¢ exa e 2
Ph%&ﬁgg%kpn S%' %gﬁgnePePESo%S bpg§f§§gﬁon depot
adn1n|strat|on forn1|n beagl e dogs, 1.68
Phat, oki c 0 5

0 eoae anei ol TB e T g o Bent de ba 9?% pdnian o

C. tnaxAUCn@K@ﬁﬁ53Aﬁqﬂﬂﬂaﬁqqlﬂqmﬁﬂ#ﬁﬁ atlon form in beagle
Mean216. 552005943468 Mu7k39s162. 015458. 0
Max251. 906. 022103.8 Table 2 (cf. exanple 2):

RO AR L LA Blsarks D O e ver i
agh-n-stratio m--h—beag ogs gl-kg—s—c-
D- 63153 1n '5.2% agqueocus mannltol
g : 2.68 mg peptide base/kg Con o AUC.—
[ng/ml] [h] Ing-h/ml]
Mean 216.55 5.0 19434.3
Min 139.16 2.0 15458.0
Max 251.90 6.0 22103.8
Table 2 (cf. example 2): Pharmacokinetic parameters of
15 D-63153 depot administration form in beagle

dogs, 1.68 mg/kg s.c.

Pharmacokinetic parameters of D-63153

D-63153 in 5.2% aqueous mannitol/
0.1% NaCl

D = 1.68 mg peptide base/kg
n=4 Coox o AUC,0mm
[ng/ml] [h] [ng-h/ml]
Mean 97.44 7.0 17688.2
Min 64.75 2.0 14445.6
Max 199.62 g.0 19676.9




Phar macoki netic paranmeters of D-63153 D = 1.68 ngy
pepti de base/ kgD 63153 in 5.2% aqueous mannitol/ 0.1%
QO n =4C .t.AUC,,,z-a, [ng/m][h][ngh/m]

Mean97. 447.017688. 2 M n64. 752,2914445. 6

Max199. 628. 019676.9 -- 21 Tabl'e 3 (cf. exanple 4):
PhagJmcokd ngl# C Qgéﬁfﬁéeﬁ?:OfPhggm%%%%'neﬁquagHJ?a%ters of
bet ween non-depot and depot adm nistration fformin

vol unteer nRit &kt cCoUpFiekidn betwgpereond¢mot4a0d 1¢epot
ng/ kg) i . Madited SO0 Me@s bk astn AUROT Lh 888 r AU 24 test
AUCo_24 ti MRT ,
[rig/im]] h]ﬁﬂ%t*% M9 M9/PHSAN [ TN hesEdesed - -

Nop~depot 99000, 50300 00116593495 4142 4027 6052 24

Depot 11. 022. 5036(. 008B7. 44151. 0516. 150. 05129. 36 WO

200462306506 ai M8, - | 22, - PadelEP20R3,Q10732vd.., Pr.,. |MrT
phiar maceut | walnlgelinipr epar at | on*ihine] Gdearg/rat | (keasf (hone| [h)

phiar maceutjgal Ty [actiyve 1ontg pepti dig 6 6 p

Non-depot | 29,90 0.50 [300.00 [1165.93 455.41 42.40 }27.60|52.24

Depot 11.02 2.50 | 360.00 |887.44 151.05 16.7 50.05]129.36




conmpound m xed in a predeterm ned anount of the val ue
Xoptimum (in ng of peptide per m of the preparation)
‘Wi th an aqueous sol ution of an inorganic or acetic

\a/ng:‘ﬁ% 5@% /630&58" edet erm ned/zczoncent rati %Eg?%gégﬁﬁéfm?ﬂ

ptinum  (in % wei ght/Vol une), an
m xi ng the 10 adm ni stration can take pl ace
~immediately, or a standing tinme of up to about 120
m réd&sys preferably between about 10 to about 120
m nutes, particularly preferably between about 15 to
60 minutes is observed, and it being possible for the
vallie Xdbt | PRFRaceet 1G kel @el edpbyparaesenneihotluding  at

inclaghing the stagdesmak @ﬁ&hm tragd f us
camunts Xn, (nunbgr of di eren? armu%kg@n \i\?\)hl% peptlde

1) 9P oL ¥R lﬁe&n%e%%t%ﬁﬁm%r@mwm & the value

IS%Q&&&&“ aqueousy sekutdeptidef pwANIntIol o8ntidheor E@pératlon)
‘tes stem and sel ecil on of 20 the anount XOF%}
(g 6F° REPTRRS per LWL B Xt SFOCRRRLR Provfdbte acid

i n ddet exiper |arreptetila9enm$neﬁavmmdaéxetr@1tmd plfasthe value

| evel s of e | est S in.relatj:
. to n’g(}?ngm gﬂg/gﬁagﬁ% boﬁélat%g{%on)%h ngnil% the
10t~ mquswmnl @apax take r epbhed) , 1a1n@duh@e25*, or a

congeMdatd oval}ﬁeptafmﬁb hel ngregkectafl Py & dL£st preferably

met hod B mclum& he stages of admnlstratlon
t he M (Fa nQéDCB-ft pepl dénpdesy Bprticularly

m @miee)raﬁm hisetpept | dpoas asmod WBE Al &UEHUSbserved,
sol utd ons,Cf whi ch differ e cogcent r | on
0

( nditbe GG eﬁ?sﬁébggnc REr atiBnsV e}?("@tlﬁ‘% to be

151) qaledbatki bt /a/oItBHE) megritaad OR tm@ludastg sybtemt@mnks of
I J t Y %

we f@ﬁ*ﬁ%% PP e Ta Y, BB Lohon (prer of

lrfefeésaiéh @ﬁ\@ﬁlntésumeddhweme Ri ghést (i@l mg)f opf the

th HRAIB £ONgent kabi-an Gagt 'a\{'ﬁ 1 RO MDEE eafh@bis <solution
Cactgpve > Cmax (Crain | onest Eaasma concentration of

t h@ PPkt al GRECh Othed hept FREEsEMStemandnselection of
20adefmt englnat NRGEULL Caln ehfeelf ipedtieleexpef iml of mixture)
which provided in the experiment the most favorable
blood plasma levels of the peptide in the test system

in relation to Cpa (maximum blood plasma concentration)

and  tpax (time until Cpax is reached), and the

25 concentration Yeptimum being selected by a test methoc‘i B
including the stages of administration of the amount
Xoptimem (in mg of peptide per ml of mixture) of the
peptide as a mixture with aqueous solutions which differ

in the concentration Yo (number of different

30 concentrations n, where n 2 1) (in % weight/volume)
onto or to a test system and selection c¢f the
concentration Yeptimm (in % weight/volume) was fixed as

the concentration which in the experiment resulted in
the highest wvalue for the plasma concentration Cactiver

35 where Cpn < Cactive >  Cmax (Cmin = lowest plasma
concentration of the peptide at which the peptide still

has an adequate pharmaceutical effect in the experi-

ment). At the same time, it has an influence on the



ment). At the sane tine, it has an influence on the -

23 tinme tactive until the highest concentration in

the plasma is reached, where tactive > tndx 2. The

phar maceutical preparation as,cglainmed in claiml,
characterized in that the pha? ceutically active

| O deRLL IS, CUMRAUNd che CRLGABLE. Zonlfcrarion in the
pharnmaceut’ical preparation as claimed in cfFarmi,
chatlaany iifedr9arhatht whsdephasmmceuttngal |y 10 active
ionic peptide conpound is anionic. 4. The

phg maceutical preparatjon as clained in claim.l,, _
charact & edPRHP#ERLE He2 bhaP#BEBHRE &G y 3SactGhadmed  in

5i ondlcaipept, deheonReewtd ziedl aifdnehatdi ther pukihacddricaily
-~ val ecﬁé.tcat.l oni ¢ _or_.anj oni cppglpt de. 5. .The
ph&FEcEUti CHIC St iGHFE: FimEd S8 -ai m 1,

characterized in that the pharmaceutically active

oy ¢ peptid j ng- L= _or multi- 20 .
'valrge'nt_ gﬁl'p%ole‘@k&g%m%é%%@éf6®$%€aﬁgg%%§ceﬁ j cgtaimed  in
pr épaiat ilon shaglesitewd zied adp  ohatl akhe lphardaceutically

10chayactey ized d Rddialad RenRlRR-1 Lotligedld y active
i onic peptide conpound has a length 25 of from5 to
20 am no acids. 7. The pharnmaceutical preparation as

C|h<’:l%|m§ﬂ 'Iih%harkyhaﬁﬁacﬁépaiﬂlﬁellll t orépachai ast e%iszﬁg:]jaflmed in
t hat, t.he .pharma- ceuti.cal |y, active _iopjc peptide .
congtt Has RAEGGER 288 of-™ r SHFE (bNT2 RATHERGRFEECALLY
8. dHfte vghdrarsice yidpdaldepreepgratricon sasa chaiared dir any multi-
150f clal t.Q.. %, r.aGgt.eri i hat the phar na-
Cel}]%i ?ﬁf]aé:clﬁnvlg %%ﬁiagﬁgg%tclzg%pggr?%dund is a GhRH 35
anal og. 9. The pharmaceutical preparation as clained

inzany 10fe cl @hdBndcd P ilachapaeberhEedni Nakhato tfged  in

pharmg - 24 ‘ceutically active ionic peptide conpound

i s Ca@¥Ritr characterized 1in  that he pharmaceutically
active ionic peptide compound is a mono-, di- or multi-

20 valent ampholytic peptide.

6. - The pharmaceutical preparation as claimed in any

of claims 1 to 5, characterized in that the pharma-

ceutically active ionic peptide compound has a length
25 of from 5 to 20 amino acids.

7. The pharmaceutical preparation as claimed in any
of claims 1 to 5, characterized in that the pharma-
ceutically active ionic peptide compound has a length

30 of from 8 to 12 amino acids.

8. The pharmaceutical preparation as claimed in any
of claims 1 to 7, characterized in that the pharma-
ceutically active ionic peptide compound is a GnhRHE

35 analog.

S. The pharmaceutical preparation as claimed in any

of claims 1 to 7, characterized in that the pharma-



ant agoni st. 10. The pharmaceutical preparation as

clainmed in any 5 of clains 1 to 9, characterized in

that the pharma ceutically active ionic peptide

conpound has been selected fromthe group consisting

of cetrorelix, teverelix, abdrelix, ganirelix,

azal i ne: ti etirald x el reldx,
2234406 B 3908 o) Xp RTREe g SRR Sl X o
m x3YEeSCRhEreof . 11. The pharnaceutlcal preparatlon

as claimed in any of clains 1 to 10, characterized in

tha t he ﬁhar - ceutlcally active ionic peptide

Bund™tS PHETBARAUTLES laEaRiMiati ) 63153 1atmecThin any
5phaasframlat1mall pt@p@f at tﬁﬂraat@kawad 1rﬂ ﬂH&(t Gd‘hé hgharma-
aformentio characteri
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Iog$©k¢¢WEdoléI@medtBaltgrdﬁp Thenphatimgeubifcaketrorelix,

pre@@&@%é N as ghajl b d9§ il ¥§il§he sfgienentgonegntide,

cl ai s, aracteri ze 2quédus i nor
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chl'ori de, magnesi um chloride, sodium acetate, cal cium
acetate and nagnesi um acetate. 14. The pharmaceutica

pr ephys atTios pﬁa@hﬁtﬁﬁdlbﬁla®Weﬁﬂléﬁuﬁheas clalmed in any
afo FﬂEEtloneg g@ characteri.zed. in t
te

S Sigiten R T &@t‘?%el?oﬁ%@t fﬁ?? ggharma-
con@@m&mb%&kvoﬁCtheeaqanus sebutiden mdmpdmndnasgaﬁuz GnRH

1ssal 1n0f et acid salt is a liquid suspension
g el paas

or a sem so persion. 35 15. The pharnaceutica
preparation as claimed in any of the aforenentioned

claims, oear gabenbhaedt i Rat hlrdhe o @MUt s X9k 1t 1n any
har ceutl ally active iqni,c peptide conpound is

the hge frERT BBa?n%dtGléﬁgﬁt sgafpategzed in that the

inorganlc salt or the acetic acid salt is a physio-
20 logically tolerated salt.

13. The pharmaceutical preparation as claimed in any
of the aforementioned claims, characterized in that the
agueous inorganic salt or acetic acid salt has been
25 selected from the group consisting of sodium chloride,
calcium chloride, magnesium chloride, sodium acetaée,

calcium acetate and magnesium acetate.

14. The pharmaceutical preparation as claimed in any
30 of the aforementioned claims, characterized in that the
mixture of the pharmaceutically active ionic peptide
compound and of the aqueous solution of the inorganic
salt or of the acetic acid salt is a ligquid suspension
or a semisolid dispersion.
35
15. The pharmaceutical preparation as claimed in any
of the aforementioned claims, characterized in that the
~amount X of the pharmaceutically active ionic peptide

compound is in the range from about 5 to about 50 mg



per m of the total anount of the pharnmaceutica
preparation. 16. The pharnaceutical preparation as
claimed in any 5 of the aforenentioned clains,
characterized in that the amount X of the
pharmaceutically active ionic peptide conmpound is in

thesgangg from t 1Q o ahaut, 50 J|u . per agnitfdgﬁtical

total amount of the pharnaceutica preparatton.

17 PO®RATHarceut i cal preparation as claimed in any

of the aforenentioned clains, characterized in that

t he,  amount XBOf the pharpaceutically active_ignic

pept§ de ﬂl:%nﬁ argersuPnoe e RLERGE 1 IOM abdufladred in any
Sabouf B ngfdbempettidned theitof athaﬂ@ﬁﬂérpfe&hgn }:hat the

ha eut i.cal reparation, 18. e phar.maceutica .
P ehRaR k2 P hEh R Gryt Pea ] 17 B TRe sk npapt e
cl atorpowhdr gt eni zéde imendmt frdm 20oatolft DO ofbole 50 mg
h ceu i I cti i~oni ti 0 IS in..:

th&%gg?%% g?%aﬁg%? é ﬁ& pgﬁoﬁﬁROf%?heegggtgﬁggﬁéﬁﬁFtlcal

of R¥RPPIRF¥RIteuti cal preparation. 19. The
1opharmaceutical preparation as claimed in any 25 of

t he af orenentjoned clains, characterized in that

D- 68153 Tﬁéetﬂﬁaﬁﬂ%ﬁ%éa#cmeyaar@ﬁw i ohi Elpéperden any

C onmb Utttk mémmm é%dasmén &lh@zlréi@ﬂ@ﬁj ié@?iﬁﬁ@h!&t the

5 out, 5 er of the total anmount of the .

ot Sk 2t e oPaRraRtelbTontLe iR i cRpotide

pr epatniteh 83 thaitimed tan@nyfroh theuaf élenentaiomed 30 mg
1SC|%M55'ﬁ@h?&ﬁft%%bzeQ&t%Jth%%ou9t63§§3 %ﬁethgh rmaceutical

pharmaceutical ly active 1onic peptide conpo na, an

t h@HRARR s in the range from about 35 10 to about

50 ng per mM of the total anount of the

phajcet cal preparatien. 2L, The pharrmeeytical o o,
of the aforementioned claims, characterized in that the

20 amount X of the pharmaceutically active ionic peptide
compound is in the region of about 25 mg per ml of the

total amount of the pharmaceutical preparation.

19. The pharmaceutical preparation as claimed in any
25 of the aforementioned claims, characterized in that
D-63153 is the pharmaceutically active ionic peptide
compound, and the amount X is in the range from about 5
tc about 50 mg per ml of the total amount of the
pharmaceutical preparation.
30
20. The pharmaceutical preparation as claimed in any
of the aforementioned claims, characterized in that
D-63153 is the pharmaceutically active ionic peptide
compound, and the amount X is in the range from about
35 10 to about 50 mg per ml of the total amount of the

pharmaceutical preparation.

2l. The pharmaceutical preparation as claimed in any

of the aforementioned claims,_ characterized in that



of the aforenentioned clains, characterized in that -

26 D-63153 is the pharmaceutically active ionic

pepti de conpound, and the amobunt X is in the range
fromabout 20 to about 30 ng,per m of the total

amount of the pharnmaceutical “preparation. 5 22. The

ph tical p ' : [ in.any. of th
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phRFFRESATLERL preparation as claimed in any of the
af orenenti oned cl ai ns, characterized in that the

cop ent tarﬁtl o;hY of the aqgueous inorganl c or aceti
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aciydiusaht solution is about 0.1% (weight/volunme). 35

24. The pharmaceutical preparation as claimed in any
20 of the aforementioned claims, characterized in that the
concentration Y of the aqueous inorganic or acetic acid
salt solution is in the range from about 0.01% to about

0.9% (weight/volume).

25 25. The pharmaceutical preparation as claimed in any
of the aforementioned c<¢laims, characterized in that ghe
concentration Y of the aqueous inorganic or acetic acid
salt solution is in the range from about 0.05% to about

0.5% (weight/volume).

30
26. The pharmaceutical preparation as claimed in any
of the aforementioned claims, characterized in that the
concentration Y of the aqueous inorganic or acetic acid
salt solution is about 0.1% (weight/volume).

35

27. The pharmaceutical preparation as claimed in any
of the aforementioned claims, characterized in that the

inorganic salt is sodium chloride, and in that the



27.- The pharmaceutical preparation as clained in any
of the aforenentioned clains, characterized in that
the inorganic salt is sodiumchloride, and in that
the - 27 <concentration Y is 3%ual to or less than
about 0. 9% (ME|ght/vqunE) 8. The pharnmaceutica

pre@@fq@éﬂ talsorf:' al ragsd anatytﬁ 8 the af gﬁememboufkedo 03
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sod(%ﬁﬁQhﬂﬁﬂQLﬂﬂe'and in that the concentration Y is
in the range from0.01%to about 0.9%
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30 co'lfttear,d:hm‘umceu’lfl cal prnepareat rangas fdaai nedois ay zabout
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the i no ga g'sodiun1chloride, and in that
t he concentratlon Y i s about 0.1% (wei ght/vol une). 20

1031.29The T@ﬁarﬁﬁfﬂébéfi‘{1@£fp?ﬁ%§a‘%ﬁt§§ncla?é ”Eféa&ﬁﬁé”yln any

of the aforenentioned cl ai ns haracterized int
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inorganic salt “is sodium chloride, and in that the

“concentration Y is about 0.1% (weight/volume).

20 |
31. The pharmaceutical preparation as claimed in any
of the aforementioned claims, characterized in that at
least one of the pharmaceutically active ionic peptide
compound is D-63153, and the inorganic salt is sodium

25 chloride.

32. The pharmaceutical preparation as claimed in any
of the aforementioned claims, characterized in that at
least one of the pharmaceutically active ionic peptide
30 compound is D-63153, and the amount ¥ thereof is about
25 ml per ml of the preparation, and in that the
_inorganic salt is sodium chloride, and the concentration

Y thereof is about 0.1% (weight/volume).

35 33. A method for producing a pharmaceutical preparation
including the steps A} bringing together an amount
Xoptimm (in mg per ml of the finished preparation) of at
least one pharmaceutically active peptide compound in

lyophilized form and an agqueous solution of an



35 33. A nethod for produci ng a pharnmaceuti cal
preparation including the steps A) bringing together
an amount xoptinmum (in ng per m of the finished
preparation) of at |east one_pharmaceutically active
peptide conpound in |yophili ggd_f orm and an aqueous

sol f_ a ?‘ iLnar i c.ar acetic aC| sal t
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tion as claimed in claim33, characterized in that the
pharmaceutical Iy active ionic peptide conpound is
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10(Wejfght I Lﬁ{@:)hoc?’ﬁfogr&tl AN Ca? ? g&é@@l&% prepara-

phar maceuti cal prepara- In an
af drigierits oRblBedi #B, Clpdit Ry CHMFEICSieng zevle gt dphaff the

st @Hdﬁntiaaiéuﬂ&c%flltwe 2O pept i ggn{,]gr n?@tt.l%% bycompound is
I 1.0N anma rays el.e ron ea
o R A A R TR bRYS Bnefie s FetaciategTl, and

pr e.parta}aﬂ i e a$notgian$d salany sofsddieuaf@rlenenid onetd the
SCl%dﬁ%eﬂ¥}a %xQﬁpq%P b%%tOf Ebe %%P h%%volume)

for tlonta ace Wit use of‘ ase
procedures. 38. A k|t for producing a phar maceutl cal

premr atiH@N me dHHS updfwgp@oﬁ&w%'pfhémgéeeg%;i HKrepara-

per . of the finished preparation

(i

phatrlr%lce%%u €é|a|191e§ct+m/eanaforﬁ% Bept ﬁ@@éﬂ%&&r@q% claims,
| yaphtidhezedcbapm andgoftiad saapeoys sldbionOfi@D of the
gl norganic or acetic. aci sal t previously fixed
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_electron beams takes place.

37. The method for producing a pharmaceutical prepara-
tion as claimed in any of the aforementicned claims,
25 where the production of the peptide formulation takes

place with use of aseptic procedures.

38. A kit for producing a pharmaceutical preparation,
including a previously fixed amount X (in mg per ml of
30 the finished preparation) of a pharmaceutically active
ionic peptide compound in lyophilized form and of an
agueous solution of an inorganic or acetic acid salt in

a previously fixed concentration Y % (weight/volume).

35 39. The kit as claimed in claim 36, characterized in
that the pharmaceutically active peptide compound is
D-63153 in lyophilized form.



35 39. The kit as clainmed in claim 36, characterized
in that the pharmaceutically active peptide conpound
is D 63153 in lyophilized form - 29 40. The kit as
claimed in claim36, characterized in that the
D- 63153 | yophilizate addition PIV conprises mannitol.
5 The kit.as_c¢lai in claim36, .characterized in .
thgﬂtje't hlg%eno%bgnﬁg’ ?argfiqﬁlesdqs%%i Grrehi 8Py dET Ui 2ed in
ki tthed crhemeld-¢alady ofortid ipreecedingitianmgly comprises
cha{36;8/dized in that the anount X of D-63153 is about
10 25 ng per finished preparation and the
concentration of the aqueous sodium chloride solution
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pharmaceuti cal preparation as clainmed in any of the
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orqlzl'nt r%glﬁug{gi&l arl y- ao”‘%%‘g Batient® yt%a%ge%?&ang d1ains,
syrdhagect2igsed The tetthodhasapbanted iof dmeIf53 hes about
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as welighweedlnmany of the aforenmentioned clains,
characterized in that the adm ni stered pharm-
ceutical preparation displays a sustained
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20ph%ﬁqacﬁﬁgl%%%hod as claimed in any of the aforementioned

' claims, characterized in that the administered pharma-
ceutical preparation displays a sustained pharmaceutical
activity.

25 45. The method as claimed in any of the aforementioned
claims, characterized in that the administered pharﬁa—
ceutical preparation displays a sustained pharmaceutical
activity for at least 4 weeks.

30 46. The method as claimed in any of the aforementioned
claims, characterized in that the administered pharma-
ceutical preparation displays a sustained pharmaceutical

activity for at least 8 weeks.

35 47. The method as claimed in any of the aforementioned
claims, characterized in that the administered pharma-
ceutical preparation displays a sustained pharmaceutical

activity for at least 12 weeks.



activity for at least 12 weeks. - 30 48. A nmethod for
treating a hornone-dependent disorder in a patient by
subcut aneous or intramuscular admnis- tration of a
phar maceutical preparation as 8Iained in any of the
aforenmentioned clainms in a paﬁleﬁt requiring 5 this.
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50. A nethod for treating breast’ cancer in a patient =
by 3b At drito st DreneitiiaRat Halnrnhi stRationt ofequiring
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15

20
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35

15 aforenentioned clainms in a patient requiring this.

51. A nethod for treating uterine nyomas in a patient

by 4$ubc it aretus] dford Mtremiseulmroadtiai sdri@dd oin o Batient
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pharmaceuti cal preparation as clained i
25 aforenentioned clains in a patient requiring this.
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aforementioned claims in a patient requiring this.

52. A method for treating endometriosis in a patient
by subcutaneous or intramuscular administration of a
pharmaceutical preparation as claimed in any of the
aforementioned claims in a patient requiring this. .

53. A method for treating precocious puberty in a
patient by subcutaneous or intramuscular administration
of a pharmaceutical preparation as claimed in any of

the aforementioned claims in a patient requiring this.

54. A method for modifying the reproductive function
in a patient by subcutanecus or intramuscular adminis-
tration of a pharmaceutical preparation as claimed in
any of the aforementioned claims in a patient requiring
this.

55. The pharmaceutical preparation as claimed in any

of the aforementioned claims, characterized in that the



- 31 mxture of the pharmaceutically active ionic

_peptl de conpound and of the aqueous sol ution of the
inorganic salt or of the acetic acid salt is a

nol ecul ar- di spersed or coll oi m xture whi ch may be

of liquid 5 to semsolid conglstency 56. The

ph: arimceut i cal p I_ained any t he
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5t tstongh il daeonsiddditi on and changes its
viscosity as 15 a function of tinme and thus inproves

the reproducibility of the delayed rel ease of active
i ngiedi efiie bﬁarmakéht¢oabHpﬂap}naﬂnanﬁﬁﬁit&dlmed in any

Phay Maceut iGallopeagtive peptide. Lor exprple D63153,.,

wher'e appropriate toget h°of
- pharavelceidd kol i spessiapt als eforenec;i [ ye mes-aors Eddittiiorss,
1p0and a | ow concentration aqueous solution of. an

[ nor_panl c salt, preferably sodium chloride. '
57. The pharmaceutica preparation as claimed in any

of the aforementioned claims, characterized in that a
colloidal dispersion is formed by storage or leaving to
stand after reconstitution and changes its viscosity as
15 a function of time and thus improves the reproducibility

of the delayed release of active ingredient,.

58. A kit comprising a lyophilized pharmaceutically
active peptide, for example D-63153, where appropriate

20 together with one or more pharmaceutically acceptable
excipients or additives, and a low-concentration agueous
sclution of an inorganic sélt, preferably sodium
chloride. | | '




