10

15

20

25

30

35

“"WD 2004/ 030650 PCT/ EP2003/ 010732 Admi nistration form

for pharnmaceutically active peptides wth sustained

pro(gﬁgg?%m?ﬁ%gge i ngredi ent, and nethod f%{ﬁ%@%w/omvaz

88of 5 Field of the inventid
invention relates to pharmaceutical adm nistration
forms with sustained rel ease of active ingredi ent
havi ngAdatiniefshtioe FHeamrecot q@imﬁdqexabidza{lelpepbitd&e
eiLQlHEEhQSﬂtBOQuts*&%ﬁ Qijliqstzl 3%%951:1&& fné..L:ttz_sdJ.ent

|nc uding a |yophilized pepti n aqueous
sol uti on of 28f mleﬁBP&alﬁ% g Rﬁoch‘éé%lr@ a*'elil%lr%‘af-t and

to the use of an aqueous solution of an inorganic or

acetic. acid salt for,producing a pharnmaceuti cal
: M&%ﬂﬁm& Zwhi ch di spl ays sust ai ned
pepti de rel ease over a prolonged period. Description

Hgle {E ?Elgflt ]’_'%q_ -Ig'ée f'ei')l E)\M[ 3 né:%%[télrmc ut | é}lnlpﬁgtratlon

m ni's ron forns
plfa?rm euttihc eﬂu%tmed/er@bmwieof aaetkvrevmngnedhenar tiaving

LatPhacogeeutical,adm st 554 L9 1§°r Mh geé%lo e5to a
encapsul at ed and/or i ncor porate con t
pAghece i dig REPHYEL pept ﬁ:6€§epﬁ:at@| dddigrtadbbrbuding a
palywmrlllazr&irlpép(tﬁcga daserihied dduedds! dsagutlrlon Vof an
Contral |l ed lRel ease %987% g C%‘ Si egC§tja £
Aln"Egﬁ‘é’éF R RS 988452 a§d1(¥° lﬂé&'%n‘? an
WOqaedR42 350 Rat toh WA 2@ﬂ1&7fﬁﬁ8373)r11<2 oPhatdmc et igdald salt
a ni n S6 c:el
V\gt@(]e:r 2’ %%’:Cgﬂl orrp'{ncsex }EQL#{Q gtp armas dgﬂeu taﬁ"’}%/lon form
awhii¢h p@m$9ﬁﬁmﬁd amsdregarsict cpeptéde release over a

prolonged period.

Description of the prior art

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

are known in the art:

1. Pharmaceutical administration forms with micro-

encapsulated and/or incorporated and/or conjugated

‘ pﬂgrmaceutically active peptides in a biodegradable

polymeric matrix (e.g. described in: Maulding, H.

V., Jd. Controlled Release (1987), 6, 167-76; Siegel,

R. A., Langer, R. Pharm. Res. (1984), 1, 2-10;
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
molecule, such as, for examble, polysaccharides
(e{g. described in: Patent WO 2000047234).
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35 nol ecul e, such as, for exanple, polysaccharides

(e.g. described in: Patent WD 2000047234). -2- In both
cases, enzynmatic degradation of matrix or conpl ex

| eads to the sustained rel easg of the peptide.

Probl ens associated with the prior art 5 Production of
tHHlkm@mhrﬁaammaps&nﬂymﬂtinutdaﬁm&d&ﬁmbninﬁ@ldﬁﬁxix or

d d
denmﬁ'@ lcgatig]et@eﬁjié gu&?ﬁﬁ?%& E%{:gg%' ;em ﬁéyiggptlde

ng procedures in or
tion forns with sustained rel ease of active

| i eny aééb&@étf@ch'%tﬁ ngRd Ul o Pra gL i ghtly sol uble
compounds_ar e ation of the
pepti de conpound with the counterion. The precipitate

|§>1cmidcaﬁtced by thl Udzﬂivdrpﬁnﬁhﬂo@@&ﬁléslgakl ?ﬁ,rt\ﬂ@ilé%d and
and ri e the s

ik iTe ROmpdbieS 08, I9 ABRREREC Mo lPatfs s mpsmire
|rvaﬂxaqﬁmandmngnprquﬂduxbsnnn drelecartrd etbtouin uatheimistra-

G\@&P@Bﬂlﬁé’% m Qﬂst%ﬂ?@&' ;&@55@%@ 2318 AR nt.

possi b uar ant ee 't he
stl\@rnquW:oflﬂﬁ@lﬂbﬂam %r@ém@htlzo Inl ukHee prowpdunds are

f@rdafwlmrmlgﬁ%@@@ab@%atmhed}ﬂ" t}h@sgeb%a% compound
nic_solvents are used in order to dissolve_the
“%gté‘g Sﬁabﬁ?%‘r%ﬁnmﬁhﬁx PESLRY 53bF veS faeH@@ted by

stisttaretd cand ahble pohynefegat ithe Reighed ak@tht hediter and
ST oo Mial 2R 0T LIS PTRISEY 1o cnen
s@vadstredl - washed-rend iddiigdduBéscstigrs odnof thée production
| MBHILhust be carried out under GMP conditions in an
aseptic working area in order to make it possible in
this way to guarantee the sterility of the final
‘product.
In the procedures for producing microcapsules, more or
less toxic organic solvents are used in order to
dissolve the biodegradable polymer matrix. The dissolved
active substance and the polymers of the matrix are
then emulsified. After evaporation of the organic
solvent, the particles or the microcapsules are
separated, washed and dried.

Description of the invention

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

suspension after reconstitution is highly concentrated.
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30 I't has now surprisingly been found that

adm nistration fornms wth sustained rel ease of active

i ngredient for pharnaceutically active peptides are

obtai ned by reconstituting-a3 yophilized peptide

conpound with a |ow concentration inorganic salt

sdhsut Borpded v e 3expdringitdtorgt | DO, W thrédemadothbtofunder

OpDLL | zeth pepidde (samound belng ehesen S LIALLLIE o

peptlde sol utton or suspension “art
| STt ednceEnt ft@ﬁedpegtlsde cpussibde, exipliabat sbays or

I tsh&w PaESHYRE HH%%OH%Q%%n.thﬁ§§ EQQQIE'@QSt%%%FQJg§ found

control | ed devel opnent _of gat es of
cothdutRe d wiisdie asttous £ orthishone éwayeidﬁ%%%mrmu dpto the

Thei reslbtios. t ban thhe fd&ﬁtd, &ﬁ@stakﬂﬁﬁlbm eFsaf aggre-
this actlve i ngr edi ent .i_nt.o

circulatio th
e 88| KRS L o 11 s SRE P B Shosy w18 osity
C(ﬁlte)l digl f disgperdi dry wWhse abscesnttqatlame pif | tiewcaskptide

?émo&mce%eats'a% %pre di =£8TRARN tfatﬁl'&%ng time

t concehtration an
r&%?%%ﬂf%ﬁ‘?%ﬁtl%’ézb@@r ng to t he present i nvention,
phar maceuti cal geI prepar ations including at |east

one har jaceuti ¢ active ionic peptide conpound
(E?%éh“? nta é%feersefst miR¥anhABENnt PERIREephigal gel

antepmmt(idmssrg :ch]p.&nmglle amer lthstOfoﬁl@e Eﬂ{aﬂﬁtﬂic%u'ﬁﬁally
an aqgeous sol ut,ion nor gani c ,or.
t

i E0 5 predéetsr rﬁoﬁr?c?uncdon%’e%t?léf(?gn 81‘ att%redeter'
vaﬂllreed{o@monum Oifn theneiaghtd Valumg , (11t mbeiofig peptide per

pQ§§'let%ft%%$§%?éﬂfﬁﬁp %QEha% iﬁééﬁ%ogo%QFESn of an

ake place |
t oA HP0 ‘Pﬁnu@@@t%@ beCéﬁsels@éa am:l E maﬁew@termlned

concentration of the wvalue Yoptimm (in % weight/volume),
it being possible after the mixing for administration
to take place immediately or for a standing time of up
to about 120 minutes to be observed, and it being
possible for the value Xgptimum to be selected by a test
method A including the stages of administration of
various amounts X, (number of different amounts n,
where n 2 1) (in mg) of the peptide as a mixture with
an isotonic agqueous solution of mannitol onto or to a
test system and selection of the amount Xgprimum (in mg
of peptide per ml of mixture) which provided in the
experiment the most favorable blood plasma levels of
the peptide in the test system in relation to Chax
(maximum blood plasma concentration) and tpsx (time
until Cpax 1is reached), and the concentration Yopt imum
being selected by a test method B including the stages
of administration of the amount Xeptimm (in mg of
peptide per ml of mixture) of the peptide as a mixture
with aqueous solutions which differ in the concentration
Yn (number of different concentrations n, where n 2 1)
(in % weight/volume) onto or to a test system and

selection of the concentration Yeptimm (in % weight/
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possi bl.e for the value Xoptimumto be selected by a

test nethod A including the stages of adm nistration

of various amounts X, (nunber of different anounts n,

25 where n > 1) (in ng) of the peptide as a m xture

with an isotonic aqueous solution of mannitol onto or

t v@alunest weysst Eimcadd el ¢tk onontetheatbonntevh{ept | tum the

Uéké?klﬁgn@ePéggftgﬁ;iﬂit favéﬁ%§@'ﬁ)|0h GP%&%?%ﬂasma

exper 1 nment 50d pirasmh
| EIEERFTrBOLehe Cpeptd-devhAreh€test $ipstiem 1<n Chax  (Cuin

r el gfd o IBPaQHﬁXcoﬁH@ﬁtFHmLQh‘)%@ Rhas p‘%‘l‘@i‘ée'qclttr PPN the
and t nax mf ntil Cnmax is reached

cd?ﬁc%t‘rﬂt#%tﬁsﬁ Jfoglésmﬂﬂ HEFAGR &R @E‘Fé&‘%?uélt?éét effect in
method eRpendimaditng t he stlegesan® admeni stHat is@nt0f has an

Aount Xoptl nu in of pepti de R
m%fure of t e pegblgde A m%éﬁﬁ’% WOER aqmé]%%s active

scland¢enrsrabien dhf fidre i pladmacdscerdacitddn witere tactive >

(nynber Avdidferent concentrations n, where n >_ 1)
% wei ght/vol une) onto or to a test syst em and

seI ection of the concentration Yoptimm (in % wei ght/

4AW&ﬂEﬁﬁérW@ﬁbéd%ﬁgn@SpEBelgﬁﬁc%n%m%MMHEéﬂﬁfééﬂ'bféﬁhra—
x@gn ment ﬁul ted i % hi ghest val ue for the

th CI&%ﬁ%‘é ?Fétz?gnléactt jfe, “MRePEAERPReLtESaLLYe active
OWJ(d)peptlcﬁ@vmﬁpqahmm cemceshtati on of the
peptide at which the 5 peptide still has an adequate

pharmaceutical effect in the experinent). At the sane
t iAref urtlee s agmbhdsmant pnpividree aophiehmattent icadt |pzt33para—-

untsidy t ngent o, LN
i, D FELLAEL ST O SRRy acive
ionic peptide compound is anionic.

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

cationic or anionic peptide.

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

ionic peptide compound has a length of from 8 to
- 12 amino acids.
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A further enbodi ment provides a pharnmaceuti cal

prepara- tion characterized in that the

pharmaceutically active ionic peptide conmpound is
cationic. 15 A further enbodi gent provides a
pharmaceuti cal prepara- tion characterized in that the
plrar fraceht i caibyd aoenteprootide spepiphdeneamuaintli prepara-

aQﬁQﬂ{Cchf&&%fé@fEeﬁ”ﬁ%dHﬁ%{g PLEV ﬂg§pgceut&calaﬂ1%ctlve

pharnmaceuti c pr epa i on ch racterize
tWéﬂﬁﬁaﬁﬁﬁﬁéwﬁqcﬁﬂmgo%mﬁlyé ai@nRi peplode conpound is
a nono-, - or multivalent <cationic or anionic

pept A further enbodi ment. provi des a
H’g %@Eﬁ? AP EpER G- PESVfLriSﬁ eh&hgarecerdd Gad tHegpara-

t Imq:rhadihiraa@&@teﬁﬂh%& aellt itkeat | @neCpaa@tnb&@umgmmyd d&tive
a .mono-, di.-. mul t i val ent tic e

f drthiet Rtodi rnﬁﬁm%ﬁ%&gd%§ A %ﬁgﬁn% %ﬁ?$%§?£prepara-

30 tion characterlzed in that the pharmaceutically

ff
?? .' fz’xgrtaﬂrﬁ@e,'f‘n 'oé:ﬂékg&gilhglit CE%QHBan%S é)%arﬁ}%%te:ﬁé:\%c 1’ %ﬂlefbara—
pHertraceleTeatept epdr an 38184 obhe hﬁhaétﬂ@rze%dclaﬁlnrhmctlve

t iy rpharg@ceidd cablyo@sd | M§s beehcse;vzetcltéa @@&pl{% group
has a Ien th of fron18 to am no acid

di n8ht p %Ja%har PREERTP LK, prep‘ﬁaaarelle
t'mmﬁfrt erdzadrien tHhat driel ahar neadutdical,| y weddnd ix,

i o de d I.S GhRH anal o 5 A further
e%%%%?%ggféprésl es’ a phar macedti & Qaﬁﬁ%ﬁ%ﬂﬁfcﬁ oh active
c e taar indext Une st Hatendwef phar naceutical ly active

ionic peptide conpound is a GhRH ant agoni st.

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

ionic peptide compound is the GnRH antagonist D-63153.

A further embodiment provides a pharmaceutical prepara-
tion characterized in that the inorganic salt or the

acetic acid salt is a physiologically tolerated salt.

A further embodiment provides a pharmaceutical prepara-
tion characterized in that aqueous inorganic salt or
acetic acid salt has been selected from the group
consisting of sodium chloride, calcium chloride,
magnesium chloride, sodium acetate, calcium acetate and
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
aqueous solution of the inorganic salt or of the acetic
acid salt 1s a 1liquid suspension or a semisolid
dispersion.
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A further enbodi ment provides a pharnmaceuti cal

prepara- 10 tion characterized in that the
pharmaceutically active ionic peptide compound has

been sel ected fromthe group scensisting of

cetrorelix, teverelix, abarelix, ganirelix, azaline

BA afiridesr detbogimantr provetiex, a ¢egameldegti23knSpara-
or, thei call tive S8 t or tur

ra b SRR EREELL AT EL (BT ol Al oM e e
p g UrelcUtli e ala Prigfrar dontlicon peb4rdet eppmeaulnnl t hat ime the

pnéume@féxﬁabbxu%cta Vi aeahe I@%pmgdepéaprmfueﬁ 't%et h&tal
GnRH ant agoni st D- 63153. A further enbodi nen

pradiAHYs pﬁﬁﬁrﬁRﬁ%ﬂ?%%Wtkﬁ%%a?%ﬁp%¥%ﬁ1€ﬁaracter|zed
in that the inorganic salt or the acetic acid salt is

hysi.al t I ted | t A furt
e b Bor b Oat 5P DB o AP BEBR L G lorprepara-
cmﬂﬁnnGhaz&mtenlteat1aqm@@mshhunqmwmmtsﬁlbfomhe pharma-
268G Aol Saldc MRe 196N SeLRptadel ' BB R in the

consi sti ng un1c [orid iumchlorrd
negHEE uﬁﬁce‘}hl @P‘P‘d‘é 190&%@%@1 at@® ngabefr umlaedt dthe total

anghow3 MPAORGS U 2664 @ i AT usthe r eabodi nent

provi des a pharmaceutical prepara- tion characterized

in that the m xture of the pharma- ceutically active

| ani fupepdh denisodpasintd pRdvibes3s m@mgsesxﬂlwailorpﬁpara—
the inos ani ¢ salt r.of .th etic acid,salt is a
IFhU|d g%%%%%%?r %ns$h1§o HILYPEr stoRE &heppharma-
f wrettarcadripodiamdritvepr dwindes pephadaaceumpoahdprEparzn the
tiQmgharagh eshg6d b8 tHhatb g APyl e ni NS PR oral

amount of the pharmaceutical preparation.

A further embodiment provides a pharmaceutical prepara-
tion characterized in that the amount X of the pharma-
ceutically active ionic peptide compound is in the
range from about 25 mg per ml of 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 1ionic 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.

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

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



ceutically active ionic peptide conpound is in the

range from about 5 to about 50 ng per m of the total

5 anount of the pharnaceutical preparation. A further
enbodi nent provi des a pharnmaceguti cal prepara- tion
characterized in that the anbunt X of the pharnma-

cels i tal theactinge ifonirc gisptt d20 coopabbdti $0i mot herlGl of
r 0.to 0 er of the. total
e A P ok e AR Ctha BRaERuBRE ST pRCpoPERAPS
enbodi nent provides a pharmaceutical prepara- tion

charagtenszedmbhdiRahtt BeodTReRl X s ﬂgﬁéﬂﬁyé%%méfépara—

ceuti cal active ionic peptide conpound IS In ]
ran‘E’f?%ngﬁﬁBﬁFlEGdt drabdtrt 3B-fdlper 1M tor tpRarmreguti-
amulnty obctheephamiae epdp€ade prep@banidn.ard f Uhthehount X
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range from about 25 ng per m of the total anount of

the pharmaceutical preparation. 25 A further

erfboldi et T ppBRPdéeseat prapradest ic alhagmasard-1adloprepara-
charact ehhzgdrbRitBatl ik 63158 khet RORNAIBOSWH -y of the
cally actiyve ioni¢c peptide conpound, and the anmount X

[ STt AR GNT AbBEET 5Ot BOABOSE 180 Iy UaroTi L Sofeaual
t e taot dleserotitdn of . 2he(phibgiceslaad) . preparation. 30

A further enbodi ment provides a pharnaceuti cal

prepara- tion characterized in that D-63153 is the
pHarfictdr s -emaddiynant i peovodes pephiadeacenyidued, arepara-

t he AMOMRL rXctb1kAgt he, T £58m&g}%%rh%r%éi%r§b9u%f the

50 ng per nl of 35 the total anount
pIFAYR Ut LBAFIpRéFarait | 8fetic acid salt solution is in

the range from about 0.01% to about 0.9% (weight/
volume) .

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/

volume) .

A further embodiment provides a pharmaceutical prepara-
tion characterized in that the concentration Y of the
aqueous inorganic or acetic acid salt scolution is about
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
less than about 0.9% (weight/volume).

A further embodiment provides a pharmaceutical prepara-

tion characterized in that the inorganic salt is sodium
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A further enbodi ment provides a pharnmaceuti cal

prepara- tion characterized in that D 63153 is the
pharmaceuti- cally active ionic peptide conpound, and

the amount X 7 is in the range-from about 20 to about

30 ng per mM of the total anmount of the

pharinaciid | @ald ptapatiedt onheA tuntbatrenbodi mentis in the

A PR EPLCIRRLP, oo Bl ot

caIIy active ionic peptide conpound and the anount X

IEFIE SN e@ﬂnﬁ@d@fn@ﬁ@°?&0%§d@§ Ren HHrn%fcetJte_Léa?Lt ﬁ%eepara—

anount of the pharmaceuti cal reparation. 10 A

erfoith r@mr%%%aé%dalﬁh’ahﬁﬁcéaﬁ dROrIReEEr $altt gf sodium
chatlact ©fd zeghd Nnihhathdhe teencepheaht@AtYolf thes in the

ueous 1norg nic_o gtic cid salt, solution,is
3&?&1 %r Tt (haob. 596 ¢ ‘ilfghﬁ/ 56| gmigh’ié"%lume
further enbodi ment provides a pharmaceutical prepara-

t'Aon.e&m;@ftsﬁbéagméﬂttg?gv&agscgngﬁyﬁa dOR Ll llara-
a eousmorganlc or ac Ic acid's SO IOI’]IS
qrarfgfea faops tiboed @nom@tota@oam@g@wmagm /1s sodlum

V@M‘fﬁ)ld@c}arﬁif Hht ReG teridi AR RERYE LSS @ is about 0.1%
pharnam%?¢éﬁ$m£repara tion characterized in that the

c ottt bf the aqueous inorganic or acetic
acid salt solution |s in the range from about 0.05%

e b oa e P v GeUChE pREP RSt Pe M ST HSAE L o repara-

chamatt@haz&dteplzhét1nh¢h@¢nc§ntlaasbnoﬁéopftm@e pharma-
gg&ﬁg&&%aw 9aRig o aggIEC Agld @l LR &S p-63153,

and the inorganic salt is sodium chloride.

A further embodiment provides a pharmaceutical prepara-
tion characterized in that at least one of the pharma-
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%

(weight/volume) .

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

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

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

terized 1in that the pharmaceutically active ionic
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30 0.1% (wei ght/volunme). A further enbodi nent provides

a pharmaceutical prepara- tion characterized in that

the inorganic salt is sodium chloride and in that the
concentration Y is equal to.org 35 | ess than about

0.9% (wei ght/volune). A further enbodi nent provides a
phpermd:elut |C£>ﬁ1hoolﬂlhelp61rs'i DiédNSZhanaet ehkzaddriydial d4ee is
[ n%ggg 2 i, sodium8 chloride and in that the
concent ratTon- les in the range fromabout 0.01%to

about 0.9% (wei ght/volune). A further enbodi nment
prﬂVEG§§hérp§ﬁBHHQﬁQB£C%E Q%%p%ﬂﬂmaﬁztlo%rov1d s a method
characteri ze he inorganic Sal't B U

chf®Fi derafdcingt hat Rivermaeeehicali aprepaxathonhe charac-

.raﬂgglﬁéam aRouth+ 05%nko ﬁ?ﬁm&é@l@wl@t /3Ol 4P8) - ionic

A fur eI enbodi mént provij har naceut’i cal

pr%%% elﬁof“PBH hafadt &1ty |‘i”1n‘i:ih5{16t REOURS dateot 1s
saklbous Qﬁdmgmnlchlanﬂl de aritht nth8abrihaieoreant riad i 98dium

ht / A f th nbodi t
row%gs éré)rmt((:h\g%lt 8313%%#5%2%8“ f‘gllg]ﬁe £57%bout " 0.1%

chﬂ?%@ﬂ‘i@bﬂmﬁ ) that at | east one of the pharna-
ceutically active ionic peptide conpound is D 63153,

and the inorganic salt is sodiumchloride. A further
erfboli FEMRT PPk @aent phar Fheednivealt ipne pacaide® ta orvethod

Cfﬁﬁ:&CtpﬁfdcﬁﬁﬂLﬂ@ tahatpfﬁirrﬁe&,%ﬂt% ofp A Ahardm- charac—
i de conpoun is D 6315

c ut| cally ac |on|
ec Aan*a% % PREY é&&‘g%uﬁ he5SkEP pef rﬁted?lltlr?eatlon
prcefpataeu @eptEnik | fiotrhal athen ney ganiradialtti ors §9dhUgamma

crgla% q% (eairladc {]7 erg%e{ égnpla(t: hereof is about

A further embodiment of the invention provides a method
for producing a pharmaceutical preparation, charac-
terized in that 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 is D-63153 in lyophilized form.

A further embodiment of the invention provides a kit
for producing a pharmaceutical preparation, charac-
terized in that the D-63153 lyophilizate additionally

comprises mannitol.



A further aspect of the invention provides a nethod
for producing a pharmaceutical preparation including
the steps A) bringing together an amount Xoptimum (in
ng per 30 mM of the finished preparation) of at |east
one pharmaceutically active peptide conpound in
| yophilized formand an aqueous sol ution of an
inorganic or acetic acid salgt_in a concentration with
t he val ue Yopti mum (% wei ght/volunme) and B) m xing
the conponents. 35 A further enbodi nent of the
A | BYEIHdON cRHONIAES a et BRI fQFe R gguc# Qies a kit
phar maceutical preparation, charac- ter din that
prPﬂ%CﬁWaranﬁéé’a’f‘?%%tllfaécprf@@a'?mo@ QChpé@ﬁQ}@Z@dﬂEOUhﬂa‘c the
inbBgdni@3183t andsddien BRIGANMSL, salt is sodium
chloride. A further enbodi nent of the invention
provi des a nethod 5 for producing a pharmaceutica
A prepataat | enbo&ivahac- offer tKSd idydnRabnt h}@rovmles a kit for
ggarnaceutlcal%%aactlve ionic peptide conpound is
BE932 BRATTHE Utbant PERMRI BT ONg  ChRBRET S 29/ AP, that the

am@tﬁld: i dhab-4&3es 0r GaniKosal Asnigs M'ﬂ'ﬂlsﬁahobkgﬁar%n and
the concentrati on_thereof is about 0.1%

th? WEPGRETVATHNE) oA it REMeBHBodORERE SRS nyisticsRn is
abgutovi.deswai gied Aedumkor produci ng a pharmaceuti cal
preparation, charac- terized by further including the
step of sterilization 15 of the peptide fornulation by

. A ifurateat ias@ewitt ho fyarms iraaesltabnel;ﬁt‘dv&@ll@sbeﬁ%hfa@iﬁ%eutical
t of the invention provides

pr‘% a:%ﬁoa <-f‘%r ‘gsc&% % Bﬁ%r nEeutiS€al 1pr epafstson, The

pregraradon may be administered subcutanecusly or intramuscularly

[ay]

or

to the patient by means of a syringe.

.. The administered pharmaceutical preparation displays a sustained

pharmaceutical activity.

The administered pharmaceutical preparation may display a

- sustained pharmaceutical activity for at least 4 weeks, at least

8 weeks or at least 12 weeks.



20 terized in that 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 pharnaceutical preparation,
including a 25 previously fixed amount X (in ng per
m of the finished preparation) of a pharmaceutically
active ionic peptide conpoynd_in |yophilized form and
of an aqueous solution of an inorganic or acetic acid
salt in a previously fixed concentration Y %
A (WSTYRE/ IPGRBFERBO CA filhet hErvasHiodi neravisfest Hde use of a
phb ANERHU QR apr BVEHES 13 oki ks &%cﬁrb%@u%bege for the manufacture
pharmaceuti cal preparation, charac- terized in that

oft hd PR IRETsEti c&PFy BRR i Viersséperie cEonpouirrmiofie—dependent
diEbERB3 igrdstapbi | icdglef Or Mrdn A TS enRedi BNt nyonas,

f the invention provides a kit for producing a _
el TSI ET CRF PGP HaEUBAT CEhapRCIOREHT A6d ¥ wiraFoduct ive
fuhdeidy @3153phyofptril i zate additionally conprises

mannitol. 10 A further enbodi nent of the invention

provides a kit for producing a pharnmaceutica

preparation, characterized in that the inorganic salt

is sodiumchloride. A further enbodi nent of the

invention provides a kit for producing a :

pharmaceuti cal preparation, characterized in that the

amount X of D-63153 is about 25ng per finished

preparation and the concentration of the aqueous

sodium chloride solution is about 0.1% wei ght/vol une.

A further aspect of the invention provides a

phar maceuti cal
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preparation as descri bed above for use in therapy. The
preparati on nay be adm ni stered subcutaneously or
intramuscularly to the patient by neans of a syringe.

The adm ni stered pharnaceutical, preparation displays a
sustai ned pharmaceutical activity. The adm ni stered

phar maceuti cal preparation may display a sustained
pharmaceutical activity for at |east 4 weeks, at | east

8 weeks or at least 12 weeks. - 11 A further

enbodi nent of the invention provides the use of a

phar magaud c T ) hb 0 8
Ul e e P R Y SRR ERh "BlaRPALs, ChelRBa rox
hotFSAE 138 BAEERELOYSs BRREE L YpiiHs Babatdamteby ubastaneous

capecerintt&tnfHieu Iy H Measini nARIIERLIdPS b, t&(@cgflggﬁﬁﬁegtmal

puher r. nodi fying the reprqductive func

pa ?gh%?a%lff Rfqugﬁer18§Eg$ﬂ°8f gRscravest i gkove to a-
prpatdestargguhodnborthis.treati ng precoci ous puberty
in a patient by subcutaneous or intranuscul ar

adm ni stration of the pharmaceutical preparation of

10 { W FHYEREFOASBESES Ofedhabowerant fon patdendes egunethgd for

15

20

25

30

35

t hodi £9iAgf W ere@3RRRl-tAlvd he hryventi on provides g+ by
met hod for nDd|f¥|ng the reproductive function“in a

pal 1 BRE CBYEOYTbcRUt ankdbsamesFl pamugdniai stration of the
adrhagBacant boaDf pglpaRtagmest igad BheRATALHONGOLcribed

t inhvention descrjibed abpve to.,a patient requirin
tE?%éQ%S é\?Lﬁ??éﬁngsﬁ%%?lB*nghghﬁﬁvgntion prosides g

pharma- ceutical preparation, characterized in that

the PL¥EHE® aspect of the invention provides a pharma-
ceutical preparation, 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 molecular-dispersed or
colloidal mixture which may be of liquid to semisolid
consistency.

A further aspect of the invention provides a pharma-
ceutical preparation, characterized in that a colloidal

dispersion is formed by reconstitution.

A further aspect of the 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 viscosity as a
function of time and thus improves the reproducibility
of the delayed release of active ingredient.

A further aspect of +the invention provides a kit
including a lyophilized pharmaceutically active
peptide, for example D-63153, where appropriate together
with one or .more pharmaceutically acceptable excipieﬁts




of the pharmaceutically active ionic peptide conpound

and of the aqueous solution of the inorganic salt or

of 20 the acetic acid salt is a nol ecul ar-di spersed or

coll oidal m xture which may- be2#®f_liquid to sem solid

consi stency. A further aspect of the invention

pr ovi deddat phas maandb ac duv-esdngsepad i d®Naqueous solution

o by R ARG SR PP SERRR Sl aiste-

i nvention provides a pharma- ceutical preparation,

chamac] eprEedridat Baboaimaeht O ¢ale %c?egr%&h[%hrjﬁ of the

formed hy storage or leaving to stan
re@ LSHEadn SBndfeFanges At CRRBcERadpdas aven better a

f usaRHONantagbnesand drelS thepr vesgd e r eRnedugibid i hy ghiy
ofS%E%bq%la e%irﬁ%eas% of ﬁttlve ingredient. 35 A .
f urther asgégi &3 N PEt ok 'éﬁlﬁ £9dium chloride.

including a Iyophilized pharmaceutically active
peptide, for exanple D-63153, where appropriate
together wth one or nore pharmaceutically acceptable
exci pients 12a or additives, and a | ow concentration
aqueous solution of an inorganic salt, preferably
sodiumchloride. In a preferred enbodi nent, the
peptide conpound of the 5 admnistration formis a
GhRH anal og, even better a GnRH antagonist, and the
inorganic salt is a highly soluble physiologica

salt, preferably sodiumchloride. - 13 Because of the
parenteral admnistration, it is necessary for the
powder ed peptide conmpound and the solution for the
reconstitution to be sterile. '
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5 The present invention nmakes it possible easily to
produce suspensions with sustained rel ease of a

pepti de conpound active ingredient, preferably of a

GhRH antagonist. This is obtagned by reconstituting a
highly concentrated |yophilizate of the peptide

cBpoungke 10odonprhesi ngamentictrall W ddmbntét titeion, it is

[ j al S ti odi,um chl aori de
Lo PRy B for SOM! Pyl O e TP BN aendn the
ofSQHEL1omENE | Uit | seporebiertdepehdehe eherhée.

followng 15 paraneters: 1. the concentration of the
tide compound in the solution after reconstitution

P ¢ . }

2. M1t%e it r AT OFOR hdd R gaht ¢ ReFSikie t RasDy  to
Sqim;cﬁmlh@@ldsi@ﬂs r'fﬁﬁﬁﬁstsiutstﬁbiiﬁ_@d3-retl!é%s%t aididianhq)eptide
ti 0 e solution.after .reconsti- tution and_the
(aégﬁﬁo%ﬁ&agangg?ioﬁqﬁﬁﬁﬁﬁ$ r { HRFRLY AR chOfs @ CGnRH
r efterg e $9y. thlel 9i $sosbtyinkedcbgasecodstihethingh a highly
congaatl of ' coipoupd_| e .

aggrega;iﬁ% t eréggﬁhagggﬁq%anqgg cgﬁ ro?géaagﬁ a&ﬁ%ﬁfund
arF IMOT GEME sBRRNEBPUL | ®H-thThea soflubiitet y ioprgraic salt

perdlides sIONpOUNd LIesi eRses) a5ihbessahtigoncent ration
30 increases. The colloidal properties becone nore
prom nent than the solution properties, as is clear

f ramanidtel dmcree@sime vigeosidoeevem Bs farmastai@el .of the

T "qgel " in.this connection represents a bicohe t .
s?%‘gﬁ?g%ghsiﬁ%in%ogfoyﬁg pe?ﬁ%ﬁg%@hreﬁﬁteggg té§?EOWlng
sHdhamiaes: 35 and water as the |iquid phase.

1. the concentration of the peptide compound in the
solution after reconstitution
2. the concentration of the inorganic salt in the
solvent employed for reconstitution
3. the standing time of the solution after reconsti-
tution and the extent of aggregation obtained
thereby, which is reflected by the viscosity
increase.
L]
The high concentration of the peptide compound leads to
aggregation thereof, which can be controlled by adding
an inorganic salt solution. The solubility of the
peptide compound decreases as the salt concentration
increases. The colloidal properties Dbecome 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
and water as the liquid phase.

The administration forms of the invention for pharma-

ceutically active peptides with sustained release of
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The administration forns of the invention for pharna-
ceutically active peptides with sustai ned rel ease of

14 active ingredient are always in the formof a gel
before administration. In an j4leal range of salt
concentration, conmbined wwth 5 a suitable anount of

pepti ides c@mmtmdsantsuatt&i nedwarel ease tfe addrite of a gel
|r1%§c%eergdnﬁ ined for a period of 4 weeks or

nor e ySI 0 oglc ly tolerated inorganic salt can

be 10 used for the inorganic salt solution,

praf eeﬁﬁbhéie§@d'rlémgecr3f”é9§t Igﬁcé EQQ%FBBU %%Ptl%lé%ls with

place with a | ow concentration t SO
cohcetti@l b sEBerati nothi é’e@éé@lebe cowoemsﬂéif t Fwtained

| essl ddmn alfoubc0: 9% (Iegabiiiygt umn Peef ghahliYebln for a
t he r|rla0n {r m about 0.01% to about 0.9%
parti’c aor y- pret et abt y"?h°t he range from about 0.05

to about 0. 5% (wei ght/vol uma) very preferably about

t I ti on_sodi u
ch é?rl é)e soI%l‘}t ?égr(#évu th & %%l um cﬂﬁ89§8g 2961 n pe
cotfsshtfrat idwe i hn@ﬁ’éaﬁaﬁgéaﬂﬁoﬁpébﬁupn 0Pa% flegradiBouts odium
0.a%dMeight / vol une), preferably of about 0.1%
(wei ght/volune) is preferred. 25 The peptide in the
formulation is a pharmacol ogically active peptide
CmmynﬂutdﬁﬁKﬂtuﬁmbmetakﬁbnpiacgiW1Qh aﬁmdw468dﬁﬁntration

1Qni g Qr, .ani onj.c tide e may _cQnsi st
oo i oS BrBECFAL TeRgPhotngy an this chse be
equal to or less than about 0.9% (weight/volume)},

preferably in the range from about 0.01% to about 0.9%,
particularly preferably in the range from about 0.05 to
about 0.5% (weight/voclume), very preferably about 0.1%
(weight/volume) .

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.

The peptide in the formulation is a pharmacologically
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
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
(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 (Andreyko et al.,
J. Clin. Endocrinol. Metab. 1992, 74, 399), RS-68439,
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30 preferably from8 to 12 amno acids in length. Mire
in detail, the peptide conpound is a GhRH anal og and
the GIRH analog is a GhRH ant agoni st. Exanpl es of
GhRH anal ogs are cetrorelix,1%everelix (Deghenghi et
al ., Bioned & Pharmacot her 1993, 47, 107), abarelix
SEm&kﬁ@aukSEbC&Emaanlaqu%nddrw ojy C898gr2 Re2365)clin
I X St gk get J e
S aral e BLEn T jeodRhy (RaRsile 2 piviere
pr%trrﬁ SC.JPEl%g%Olm%bss@ 63kP 3 r 6PER: (maaég}%b‘éa
din. Endocrinol. Metab. 1992, 74, 399),

6843. ra St ockemann anpd_Sandow, _J.
ci% SRENCEEPPR CIaEBP AbSySneTTs ey CrRganeioRs are
eqq.mecp foRi xeamplet 1al the) PEbo38hen93bnedD-6FbEnces
(P 0 1 Lructures of . t he
abg/ﬁengﬁt %kgged%l&ﬁ%& ogsvz%lre‘é‘r %%l%}%%l f(?rehé?anﬁlte al.
i enRe abbyenBhttenedy ebeeentes, arbdardimgs obf owhreg 2nd
I M e %éhﬁé@t%nc@el&he (ﬁ;ul‘%ltlon q‘l%h?‘gg.%ﬁ)onhﬁlgs ‘Pt henon

overview,. Proceed Ig hf er ence on

OFRA g N h e ¥R tq‘hemﬁar KH*éﬁﬁhe{Oeru@h -shiARged-ofhen.
Ll oK1 0dut schey, et al ., Angew. Chem 1997, 109,

2240. The conpound D-63 153 is described inter alia in
German patent application No. DE 199 11 771.3. The
mhﬂ(Hpmgdhmﬁem+@3|lﬁ&tﬂsaﬁessuﬂhﬁdiladeknaMua i German

Tg%t%gmeg%%'c%l%f tﬁs Phgg mMpgeud | C%giy:aactf &, physico-

e range from abou
Y8 a3 efwwedtyzedboin A0gnmgfn to about 50
rrg/m 20 partlcul arly preferably about 20 ng/m to

n1 and very particularly preferably about
2 ?ﬁbﬁﬁmce ration of the pharmaceutically active peptide

may be in the range from about 5 mg/ml to about
50 mg/ml, preferably about 10 mg/ml to about 50 mg/ml,
particularly preferably about 20 mg/ml to about
30 mg/ml and very particularly preferably about 25 mg/ml
(mlL = +total volume of the finished administration

form).

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
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
the peptide compound is completely dissolved in aqueous
acetic acid until a clear solution 1is 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.
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(mM = total volune of the finished adm nistration

form. 25 Al pharmaceutically active peptides can be

enpl oyed in the concentrations nentioned. The peptide
D-63 153 is particularly preferred. A further aspect

of the present invention provides a 30 nethod for

privtiuer ngstaeim i sinat i Nl thortnsod orofphaihre- sedutieal | ¥yt is

acciié/ﬁerﬁ@@&'9§§o%£Ql§u§B?h §Sﬁh§hg938 of active

i ngredient. Accordin vention, the acetate
salt base of 35 the peptide conmpound is conpletely

dizssqlosedint nc%qleb@:‘i'éi% a6eht§olCi deUftilp 2Ll €als ysed for
solution |s fornme The solution i§ dllutedvvl h

or
Wa]f%ffmﬁ%‘;l*mﬁe?. O%.%q%ml%%r%éovhé%e%%%ﬁr jhus to
anoemt rof rmRNi dgyrsgat bah amf Eset qmgetm Ubindn tWéEdfore

t
e O or B T oy FECOHPSAEHEGET nEBrbFalKlace
arvd’1¢19@pImplprzM1a/&esoldyumaﬁﬁﬁul dewsollunigoro espaking, it

0.3 n s Sné*é&é’sé?% £3 assgﬁ%gmhgn bef ore

adm nistration order thus to ontrol the
aggregation of the peptide and therefore also the

soﬂn@l;bnatMnaJé\@u@&pr@dmiMél@fbﬂf&eth@fﬁ&eof whes elnventlon
appropriate care Wrling shaki n bei ng
Ol s Ph SR HELAPREY 50 4R MR IA Adrund after
adadmmi 151 ¢ tata ohoifi or o€ oft Hehe aaimﬁmﬁ@mtp@mm form in the
delijve he eptid npo fter
a;%%hﬁ&?@at ?L](gln oﬁBMF% maﬁl}cgt th%leél% %? Jﬁ?ery can be
s eed The dmh@tmgamlganctlee(t enonoéndeatveny carf bepeptide
compound and the concentration of the salt used.

The standing time after reconstitution is also important
for the release of the peptide active ingredient. The
standing time may be between about 0 to about 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
the viscosity increases. With a standing time of more
than about 120 min, no significant further change in

the viscosity was to be observed.

The pharmaceutical administration forms of the invention
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
the case of subcutaneous administration, the injection
takes place for example into the subcutis of the
abdomen.
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15 varied by changing the concentrations of peptide
conpound and the concentration of the salt used. The
standing tinme after reconstitution is also inportant

for the release of the peptdide7active ingredient. The

20 standing tine may be between about 0 to about 120

mThe prpzfe:sa:bty hetreaed oabouis 10dé@cﬁﬁ@®kﬂ 12 morutadd, in

P& B0 chatly heLuRRE SBRNL1R0R SR papeion

obthenrtP by aggregati on changes during the standing
time, and that 25 the viscosity increases. Wth a
standing time of nore than about 120 min, no

siEfFAME S0t further change in the viscosity was to be
observed. The pharnmaceutical adm nistration forns of

S hnBbuy o s SO ReAaaEararty EFom )DasR) axe

-t i caslevest  int rAMRGCUl @r ofadBd i sttranicam, &deeocus acetic

i njegtipyg %@%ﬁs aoléfga]@o Io%%%lne 43%04 ?é 09' bR o1 is
maxi m usS nusc era into 't he
qistfietht aid ﬁﬁésgﬂﬁﬁéu§ﬂhaﬁthﬂ§lﬁﬁscm@eI$plQ¥ﬂQmelS made

cage @fo subcuAngous AN I atimad he '\nfﬂtq'f:t Wer for
takes pl.ace for exanple into the subcutis of the
abdeifstioNS7  The present invention is described in

d@tfﬂ:ielr ithe et Bsn 1hd o Bebal ewewithout beSthlGtatGon it
t ention .thereto

D310 T BANBG et o' as 1PrBE DaSeTHPE" dngeq Lelirhs  for
338®phig igfat3@™.st rengt h aqueous acetic
After the method, each vial contains 100 mg of D-63153
(free base) and 109.6 mg of 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 1njected subcutaneously into beagle dogs. The
D-63153 plasma levels were measured at wvarious 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%
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acid to forma clear solution. 438.4 g of mannitol is

10 added and di ssolved by stirring. The solution is

made up to a total amount of 20 320 g with water for
injections. After the solutionghas been sterilized by
filtration it 1is dispensed in 10 m portions into

viabis tbe ddntgepbtl izatironst Afttien t fermet ot €acBs for

viahe SR N8, 400 5 0L 83453 Lee; Bags) and 109.6

nni tol. yop I'zate Is"feconstituted by
adding 4 m of O 196strength sodi um chl ori de sol ution

ar@x@gujly 20 shaking (avoid foamng) in order to
obtain a suspension of 25 ng/m . Exanple 2 25

Lyophili zates which contain 75 ng of D-63153 were
prmluceddaﬂd reconstbtihed whih HId310f3 sohygst (22 its

oftDG 15% 3 The reconstit ook, Iace w t.h
S T T s a S T Bor R adooct e s SrDAaTge in
f or miGererabl eloBesor ( \'M-QIS &gﬂﬁ;l)ladn(dmpmscaﬁarmys @0.m.)

tr n rdn seesta 0
J?;Lﬂé}’ V\H/gaglélnn ected ls)]!l‘J cut arﬁ%usl y |nr?155§eagjre doform was
Tr%en@fé@ﬂssbbl é@ﬁ&lsmlslg/\e@@mulmpmlwaﬁt@ugn 0.1%

tigesenit ers@ehii nd st gation. the Wag sResSticlRel hrQUa  yas
the use% he depot adm nis- 35 tration formto

FrERe StEFEINY  tRRaxyedifpmantheand in

armmndssetheheume reempuned asdibst anbihak! ¥hetrablfter. In
suI ts in pot_eff

|ch r ect. The
B T oAb P aBE PPyt rulta: trtrT A SREFEPAJed once a
urhaniedthad fias tcataoat ad Bdet 01bgeb62%n and subsequently

on every 2Znd day, in each case until the testostercone
level was again in the normal range. The control group
was treated only with a vehicle solution (see fig. 1).
A dose-dependent suppression of the testosterone levels
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.

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
la) and 100 mg lyophilizates of D-63153 were dissolved
in 4 ml of 0.1% WNaCl (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
measured at various times after administration (see
table 3).

The results show that the depot effect can be confirmed
both through 1lower Cp,y and AUCes plasma levels and

through a prolongation of tp.x, tis» and in particular an
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- 18 for the non-depot adm nistration form and 64.3%
for the depot form[Schwahn and Roneis, 1999].

Exanple 3 5 In order to subrinme the D 63153 depot for
its testosterone-suppressingipotential, it was

injected in 5 different doses (5-25 ng/kg)

| ninamesodl dnl yeifé . MRT  (dan nake ideihse ThemdepolThe depot

0 10 ener, at d by res endi n
D%%yopﬁfﬁzg@é}ﬁ?ﬁaﬁ OSY reﬁ1 QI%I? erﬁﬁ(go gas the
THeon e32 0%t epdnd niigkala tian fn@asur 88 7bdf40rng*h/ml compared
adgH 4 st e 55995hg mﬁ?h@@”en%qygj oﬁfﬁ 354 the two

g thereafte a

hours, 8 hours and 24 holr s ition,

t rFéDr%Fé%’iJo%%%fﬁ%nléaV%véﬂmM§rd@tléaamaﬁé@bdﬁéé1@815 Righpdse is

t hel dudst freektREt BBpbR) a@hllaas%&@ti@bﬁeﬂu&nt |J}hd1beted by
ever¥02nd day ch case unt.i | Pe t est ost.erone

| el &S a@%%niﬁﬁe héfor ral¥ 3 difget o Fh & dont R bFR g Sugrore
washdr eatiede omé yhigihh a vehicle solutlon (see fig. 1).

A dose-dependent suppression of the testosterone

| evel s 20 was detectable in all groups. The

sUpmmzks onh | asted for from 17 days (5 ng/kg) to 43

days (20 ng/kg) . The testosterone |levels were

subse uent ain wthin the normal range wthin a
CH%’]SL afﬁﬂn@a&nf@%g PyBEhi 33 atldd 8T DPEITBH3153

\MwérdEpﬁ@dﬁtéﬁteﬂdl&ed%ﬂﬁt#ﬁuﬁﬁdﬂWi@hW@b@beﬁﬁrto result
ectlon non depa n1n|strat|on fo :En95 £
085183 S T RAl “le BEE| 5 GHecTo6rAgIn. of P8 g o

I yb'gﬂﬂ3153z/atles Tfe BEBASE sversedlivesod wetker nfekr Mnpéctions,
(lﬁﬂégbﬁécid%@@ﬁﬁ¥yﬂrﬁﬁ&r@tb%nﬁgafnsolution. The extent
of the changes in the colloidal properties of the
solutions was investigated by means of the viscosities

thereof. The results are summarized in fig. 2.

Example 6

Lyophilizates containing 100 mg of D-63153 were produced
and reconstituted with solvent to result in a solution
which has a concentration of 25 mg/ml. To describe the
change 1in the «c¢olloidal system that arises after
reconstitution, fig. 3 depicts the viscosity as a
function of the standing time or stdrage time after
reconstitution.

Example 7

Lyophilizates containing 65 mg of D-63153 were produced
and reconstituted with 2.6 ml of a 0.1% strength NaCl

solution, and the resulting solution was in one instance
administered s.c. to dogs immediately (standing time:
0 minutes) (see fig. 4) and in ancther instance
administered s.c. (see fig. 5) to dogs after one hour

after reconstitution (standing time: 60 min). The
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25 ng/mM D 63153, clinical phase Ib). Volunteer male

test subjects received intranuscul ar injections of 10

ng per person. The D-63153 plasna | evels were 35

nmeasured at various tines aftey -adm nistration (see

table 3). The results show that the depot effect can
b-cohf 23 mpd ashet hlthedeghwéprerménmxratd cAldE0 34 time of
plasm,level s and through a prolongation of tnax,

t112 ‘and in particular an 19 increase in the MRT

(g Fedilgéned tsvefem T aleped badnieigsegation fadranges

hag;@inPpst thhe sAMAYEL-tEasE as o hecppen- _dL%BOt viscosity
adm nistration form (8 44 ng*h/m_ conpared wth

1 PEE IR S h/ My S tlﬁusa%m%ﬁe‘?héltltph@t%l%ht change in

cojmplsplamafs Jfax/eelhgﬂ(rjﬁﬂﬁr vmdmvmé abdduId f&ﬁ'latRail’@SﬁaXJ_mum
slower fromthe. depot administratj orm

R B A T Chx T AVEF Ca R W (e H P Lty

weithhis H&ﬁmath%mel wletasihi ghprdPe&xanpl e 5

Lyophi l i zates containing 65 ng and 100 ng of D- 63153

wer e produced and reconstituted with solvent to result

i e lolut {9h wareRPhas2a : cdivemaek oreoic 2pargmeters of

D- 63153/ mp- 6-@@§%d&f@ép&§egdﬁﬁﬁ§s%@hﬁﬁoﬁoﬁform in beagle
I nj ections 1% qutlon and 0. 2% NadCl

sol ution. C*i‘%s'eﬂ‘e q He: €hanges in the col | oi dal
oPhpFRRcpkiRRYSct Parguetersr eHfD-6FhR3 resul ts are

gunmarized in fig. 2. 20 E¥agmlsg £ Y 9PRIhbsA Ginnitol
fontal Hangs HiBeids Bhedn3f a3 wereTproduced AUCoomm
[ng/ml] fhl [ng-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

D-63153 depot administration form in beagle
dogs, 1.68 mg/kg s.c.

Pharmacokinetic parameters of D-63153

D-63153 in 5.2% aqueocus mannitol/
D = 1.68 mg peptide base/kg 0.1% Nacl
n=4 Crax toax AUChom
[ng/ml] | [&] [ng-h/ml}
Mean 97.44 7.0 17688.2
Min 64,75 2.0 14445.6
Max 199.62 8.0 19676.59




and reconstituted with solvent to result in a solution
25 which has a concentration of 25 ng/m . To describe
the change in the colloidal systemthat arises after
reconstitution, fig. 3 depi<tslthe viscosity as a
function of the standing tinme or storage tine after
r etadrist i3 uteon. egemBrandle Phyophcdk adesc cpoatrameitegs of
65 ngy of [2566331 we d e Sty t
26 of B0 1o str et eREE el BRRS M Al o
resul ting aﬁmmiwwnn 6A8Mi ndnanye ladtesirst @raéct test
s.c. to dogso]dwmd ai@'rb(%kﬁéﬁﬁghngotwﬁo 19 rmgm&?Si m.

S

(see fig. 4) and in anot i nstance admi ni st er ed

g.c. (seg T1Q. ojdogs arter one hour af ter

g
riecoenstpt+on— Heh-Rg—tHre—60— n) Th

14

oS o, o oy o
it

difanges [duringfhe standing tine i Iré t hat 6

Miscosity| 5 ingreases. Thifs is assjpciated vvlth g

e O ol | S TR, g L 127 60 [ 52.24

educed and the |reproduci b| ity off the plasma |egvel

TS““(I)

lpebg: i s |finrpsoved. s0lD:ébabd esdv.(:;cf. examl e 21)6;7 50.05 | 129.36

armeacokj netic [parapeters [of —— D~ 63153 mon-[depot

nict rlat flarmin hoadl e dogs 1. 68 /|(r1 C-

rlm
auuTTT III\JI.ILAI.IUII IUI T LIL] LIL’LAJ oY ] = T ~

Phar macoki neti c paraneters of D 63153 D63153 |n 5 2%
aqueous mannit ol



D= 1.68 ng peptide base/kg n = 4 C. t=ax AUChoxm
[ng/mM] [h] [ngh/mM] Mean 216.55 5.0 19434.3 Mn
139.16 2.0 15458.0 Max 251.90 6.0 22103.8 Table 2
(cf. exanple 2) : Phar macok'%geti c paraneters of 15
D- 63153 depot adm nistratiof®*formin beagle dogs,
1.68 ng/ kg s.c. Pharmacokinetic paranmeters of D 63153
D- 63153 in 5.2% aqueous mannitol/ 0.1% NaCl D = 1.68
Cladpepti de base/kg n = 4 C. t. AUCno= [ng/m] [h]
[ngh/m] Mean 97.44 7. 0 17688 2 Mn 64.75 2.0
é}_ Nbx 199 62 8.0 19676. 21 Table 3 (cf.
f‘fl% |ﬂ‘éh E’rﬁﬁﬁéﬁ%ﬂsfls CHRPIRFER mixture

ocﬁnparl son between non- depot and depot adm ni stration

: T4i 3 o'llé%t %e one lrﬁ%ﬁas%en béa %[y ab vn%ﬁrrlic’g Peptlde
AUCO zmmpze@@dzmam MR erfgtdy mq {1rdm [Eh]tcp ng2 hamrh]lo acids

[ng hllm ]la)[oéu[lrl]ze[dﬂ']foﬂﬂ%@ Q @oﬁc@n@rgtl%ﬂn cq'?pfjfom 5 to
93 495.41 42.40 27.60 52.24

Depot 91. 02 2i5pep66de0 Peg7 M4 of51hes Prerpnsgigs, and

¥29. 36 abh aqueocus solution of an inorganic or acetic acid
salt at a concentration of from 0.01 to 0.9 %
(weight/volume), and wherein the preparation is
suitable for administration either immediately after
the mixing of {a) and (b) or after a standing time
of up to 120 minutes subsequent to the mixing of
(a) and (b}.
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22 Cains: 1. A pharmaceutical gel preparation
conprising a mxture of: 5 (a) - at |east one
pharmaceutically active ionic peptide conmpound having
a length of from8 to 12 an??o acids in lyophilized
format a concentration of om5 to 50 ng of peptide
per mM of the preparation, and (b) an aqueous sol ution
of an inorganic or acetic acid 10 salt at a
concentration of fromO0.01 to 0.9 % (weight/vol une),
2 . andTwéepiiarriste vpriepdr aft@fhtstisni habl@ fided in claim 1,

L] ion_either i diately after the mxi.ng of .
BT ERE R of arthr. o Sandiiig AOR R Y  Gorage ionic
rept hde esonpbseduéaat cebivheécni xi ng of 15 (a) and (b).

23 2. The pharmaceutical preparation as clained in
claim1l, characterized in that the pharnaceutically

3-actThe pharmacsefticdd dorgporratien cadi sliadmest 3in Theaim 1,

chphacreeegédical n prepa atdn dhaehld®g idyal@ Mckive ionic

cgaracterized in that the pharmaceutically active

PEPLHTE CHBRPYRE L8npBUARLFs anionic. 10 4. The
pharmaceutical preparation as clainmed in claim1l,

4 Ch teri [ .hat, th har,maceuti cal.,ly. _acfive .

4'ioﬁ?@g Eé%?ﬁ%gegg%%%ﬂh fé %5%%%%3,aﬁrp%ﬁﬁﬁﬁ#t+%aféﬁfm L

chepa¢onrtzed Hmi oiiat paftd deharhaseufieailar mactutiecalonic

pePf E0&T 8bh9BuAg ¢kaMelAidl claimd, el aci 8htZ289riBnic or

t hat the pharmaceutically active ionic
anionic peptide.

5. The pharmaceutical preparation as claimed in claim 1,

characterized in that the pharmaceutically active ionic

peptide compound is a mono-, di- or multivalent ampholytic

peptide.

©. - The pharmaceutical preparation as <claimed in any
preceding claim, characterized in that the preparation is
suitable for administration after a standing time of from

10 to 120 minutes subsequent to the mixing of (a) and
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7. thel

pepti de conmpound is a nono-, di- or nultivalent
anpholytic peptide. 20 6. The pharnmaceuti cal
preparation as clainmed in any preceding claim
characterized in that the pégparation is suitable for
adm nistration after a stanf@ting tine of from 10 to
120 m nutes subsequent to the m xing of (a) and 24
(b). 7. The pharmaceutical preparation as clained in
(blany preceding claim characterized in that the
preparation is 5 suitable for adm nistration after a
stanﬁ%ng i me of fton315. to 60 m nutes subseguent to
xuﬁéaBF‘aﬁﬁftéﬁa (bPregarptd Phardtacettithfd 10 any
préfephmat icdmias cltlaan®dréni aey dfn €hat neht t@rdparation is
suf%ggfgt%%lZe%ﬂd%fé%%aéfghpg%%”&f%ytIgggéénglgf%glgf from
I oni ¢~ pepti de conpouhd 1S a R anaFog. .- The
15 phar piceutiitas prepagaenbntastbeamdwdngnodnyasf and (b).
claims 1 to 7, characterized in that the
phar maceutically active ionic peptide conmpound is a

- 8. gnRAMantggmasteu izl PYREApRALRRced® | CHaipeshatat iagy of

clataﬁnfl ?erdhw" n %ﬁﬁrt@_ﬁ:telfi::i&ielaib‘ _?z_thh_&t Chyed a@fl_ﬁﬁa"fnéééuitﬂcally
a e, ar ceutl ca acti ve _I | C | ae
achfimotial  SPSBE BOF etORPBNPEhes g 0B cORSLEE ng of

cetrorelix, teverelix, abarelix, ganirelix, 20 azaline
9. B, 'flﬁ ! %ahz‘;r%dé'ueéji&sfl r?%éﬁ%ﬁbéioﬂeg%é elc'l)él’:i.m%d(ssjl: 3 any of
or ei r pharmaceuticalry active salts or mxtures
claies ebf to 11. Therphaemaced: i bal tpesparie i phaamaceutically

act #d MBGn1 8 SBYt Phe ébﬁ#ﬂﬁné £9 A0gnRParaekebhied.in
that the pharmaceutically 25 active ionic peptide

conpound is the GhRH antagoni st D 63153.
10. The pharmaceutical preparation as c¢laimed in any of

claims 1 to 9, characterized in that the pharmaceutically
active ionic peptide compound 1s selected from the group
consisting  of cetrorelix, teverelix, abarelix, ganirelix,
azaline B, antide, detirelix, ramorelix, degarelix, D-63153

or their pharmaceutically active salts or mixtures thereof.

11. The pharmaceutical preparation as claimed in any of
claims 1 to 10, characterized in that the pharmaceutically
active i1onic peptide compound is the GnRH antagonist
D-63153.

12. The pharmaceutical preparation as claimed in any of

the. aformentioned claims, characterized in that the
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12. The pharmaceutical preparation as clained in any
of the.afornentioned clains, characterized in that
the 25 inorganic salt or the acetic acid salt is a
physi ol ogically tolerated gglt. 13. The
phar maceuti cal preparation claimed in any of 5 the
af orenenti oned cl ai ns, characterized in that the
,_agueous inorganic salt or acetic acid salt is selected
INeYEiendahFolp EHRsiPSISTHE FCikbdsauht chf ori BBYSéaledhmally
tothtratédesalargnesi um chl ori de, sodium acetate, cal cium
acetate and nmagnesium acetate. 10 14. The
pharmaceutical preparation as clainmed in any of the
13 af ofegenthizomedacitdiarsl, plapactedicnedas n dlldmechein any of
th@1X%%B%e%EnEE%P%EaVﬂ?ﬁﬁﬂﬂé?a'Eﬁa?gkkéﬁg&gﬁ'cjﬂFpttﬁﬁt the
co nd o olu

mpound a t he agueous s on o e i'norganic

- aq4Qpys 15N@FJeRicheadtenic andtd Saaid ssalt | hui delected from

th&U§ReNSI br@i st irged50kbdidiSRe1%:0Me,15%aTE€um chloride,
har maceutical,L preparatjon as clained in any of the

M GEST bARntToHed € m ROCHHAr A4 o (97 KR { ReetaGe  and

magnes ime afetdnee phar maceutically active ionic peptide
compound and of the aqueous sol ution of the inorganic
salt or of the acetic acid salt. is a

14 ol Bl ahadingperndddadr pcebhobtiabnm x¢ urd adltiech mmy ey of

thof Ekgyéﬁeheiéﬁghsméi%iﬂ§msiéB?PQXt 29248 Eﬁf that  the
. pharmaceutical preparation as c ar med i n-any of the .
mixkgremeRfi ofd@® cliaBtracharhctdlyze@dtdviehatienic peptide

comed bl dahd @irSpeesi fpudsus OEARALRYn @oNSHd t Wb BFanic =salt
or of the . acetic acid salt is a liquid suspension or a
semisolid dispersion.

‘15. The pharmaceutical preparation as claimed in any 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 molecular-dispersed or

colloidal mixture which may be of liquid to semisolid

consistency.

- 16. The pharmaceutical preparation as claimed in any of the

aforementioned claims, characterized in that a colloidal

dispersion is formed by reconstitution.

17. The pharmaceutical 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 wviscosity as a function of
time and thus improves the reproducibility of the delayed
release of active ingredient.
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30 17. The pharmaceutical preparation as clained in

any of the aforenentioned clains, characterized in

that a colloidal dispersion is forned by storage or

| eaving to stand after recg&stitution and changes its
viscosity as a function of ime and thus inproves the
reproduci bility of the delayed 35 release of active
ingredient. 26 18. The pharmaceutical preparation as

18 ¢| afled AR HRFesIt 1qsHe RFEPERBALPBNES clcdigdgied in any of

th@ha&@@&@faéﬁ@%h@dt hat1dhes, phangasedti-caklly a6ii Vhat the
i oni c e Qund IS present, in the range from
phal’f’)m?%e‘g’b{)ﬁ;ﬂp% L1gFE t he"t 6t ASPArsitnt C8MBPUPHe 15 present
lnphhenaaeqéldhkxmrb@atatldﬂ)r&ﬁ.pahemmhaﬁnaﬁﬁytt@aél amount
' in f the aforenentioned
OfE%@?ﬁéﬁg é%#§§%6¢$%2§9?%a¥%§¥oﬁhe phar maceutically
active ionic peptide conpound is present 10 in the

19§ angige f Lem20 430410 gka@&ohh f%okﬁglﬁ@Epninoﬁi of

t he pharmaceutical prep ra I on. e pharnaceutlca
th%reﬁgPéFWSHté§n€ﬂm|ﬁ%ﬁ%ﬁﬁanyc%ﬁra@h@raﬁéﬁem%ﬂ|cﬁhﬁﬁ the

phatid dBut THal BEt eldtzed lﬂoﬁh@g gt 1 k5 @Bﬂ@ﬁﬁﬁgutl§abwsent
i ve_ioni ep c ound is in e regio
in o0t FobST EpBR b B B RboPa" outh fS (Hetal amount of
thegharamcectuttata prepapatavhon2l. The phar maceuti cal
preparation as claimed in any of 20 the clainms 1 to
17, characterized in that D-63153 is the
20 phafhmc pheirsaicejtacrkilveprenacapepti des corpomed, whi ey of
thd S a@&@éﬁ@ﬁthﬂnéﬂe'ET%EEJron&éafg?égrﬂgeﬁerfH (%hé@e the

total anount of the pharmaceutical preparati on.

- Phapuacest Wik Hac8GHIVS  BPBREr RIVN-IE  CPHPREES; nl%mym the

re@fon Cbé&i Mbcut 0257mgChsdacher izedthd thadailD- 88483ti Ff the

phggg%ceutical preparation,

21. The pharmaceutical preparation as c¢laimed in any of
the claims 1 to 17, characterized in that D-63153 is the
pharmaceutically active ionic peptide compound, which is
present in the range from 5 to 50 mg per ml of the total

amount of the pharmaceutical preparation.

22. The pharmaceutical preparation as claimed in any of

claims 1 to 17, characterized in that D-63153 1is the

pharmaceutically active - ionic peptide compound, which is

present in the range
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20

pharmaceutically active ionic peptide conpound, which
is present in the range 27 from 10 to 50 ng per m
of the total anount of the pharnmaceutica
preparation. 23. The pharnagﬁutical preparation as
claimed in any of 5 clains to 17, characterized in
that D-63153 is the pharmaceutically active ionic
eptide conpound, which is present in the range from
fr%@ td0 309y PErmG R t B t Gtfal thénodmtadf @meunt of the
phphasseceuthtaprppepatabhon. 10 24. The pharnmaceutica
preparation as clained in any of clains 1 to 17,
characterized in that D-63153 is the pharnaceutically
Z23actThe ipdrarmnaueptiide lcoppepadatibinchass clipriesent ihn any of
regi of,abo ) af t ot-al unt
e he pray et A Fepara ond 15155 The BT che

he phar nec€euti cal  prep

PhayFar pReeUEREAY predparat ilomiss peaidde | pompyund, tweich 1is

prééOReNeAt tABCHaGLAI FRonChaiAGLer | Z@dnd Npbhati t B the total
concenérﬁﬁlon of 'the aqueous inorganic or acetic acid
0

anquit oot BRaFEarRut hedt aRgBPRFEMION05% t 0 0. 5% 20

(wei ght/volume). 28 26. The pharnaceutica

pr ation.as clainmed in any of the afarenentioned
245 g?}?é, tpc ae{:rm}c SIFE i ﬁrFﬁgtyfagﬁé’n c%ﬁcecﬁtarlgﬁc%nl%f any of
ciaims agquedus iIbr gartiarasrteacietddt aci d tdedtt D-SF1LHE ods the

-phéﬁné@&%i@aﬂ-i@/( V%&W%Vﬁ'o&ﬁfl%) ' g%gtéﬁge 8&?}5?%9@% iw%q.lch is

preparation as clalnmed in any ai ms
Prefipacter i radipat atheabook gdhi aosarer i 51 $dditume total

am&h©r b e hahbehrhaseat cOACepLEaLIARibA . t he range

25. The pharmaceutical preparation as claimed in any of

the aforementioned claims, characterized in - that the
concentration of the agueous inorganic or acetic acid salt
solution is in the range from 0.05% to 0.5%

(weight /volume) .
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10 fromO0.01%to 0.9% (wei ght/volune). 28. The

phar maceuti cal preparation as clained in any of

claims 1 to 24, characterized in that the inorganic
salt is sodiumchloride, wg'éch has a concentration in
the range 15 from 0.05% to0o“0D. 5% (wei ght/vol une). 29.
The pharnaceutical preparation as clained in any of
claims 1 to 24, characterized in that the inorganic
salt is sodiumchloride, which has a concentration of

26 abothe 0.gHArmb i ght / yebyRRh+ 130, dHe fhamRcevhi Galy of

reparation. _as clained 1 n any of the aforenentioned
EhQ| APhe T TRALAOPER 7t A4S hat CAETRERSFLZ6Re Of { At  the
cophantaseibncalfl ytractagmesowdi cnpephhde conpoistdss 25idSsalt

3; .a enl nor } Lt -] odi um chl ori de.

Sogigﬁ#ﬁel%hggﬁgge%t?f’:a?‘%%#é}ﬁg?g%llg%e% clainmed in any

of the aforementioned clains, characterized in that
278t e IHAsnRa Ofcdihe phaLraeeuli cal | v-1aGtjve igni £
$,%erﬁ)ti%|e conrgpoundscis D?GS?SS,, and the arrpunte t hereo Y O
clagngpbuto2s 4ng chegraterérzache prididr athoninardeniact fatt is
sodheni roviganide,sabtiids hsediadm chdbfddera@sht B8 the range

concentration.thereof . i bout 0,1% 5
LI e g@ifv%?un%)g"s WeﬁgﬁE?EB UPG) - pr oduci ng a

phar maceuti cal gel preparation including the steps A

brifgi f { : ty |
26 -aE'tT‘%%”E‘él&%ﬁ?%&%%ﬁnﬁbﬁééﬁﬁétggﬁen%’ DR o oy of

clairg 2l afPne dacichgriestieydpisid ilzediay nflee dnorganic salt is

so&PRE eI ik Of whieM 49 30 PBnRehtFLt9bnt NEn the range

£ e Vit abe br oL aberi st SERL ot a concent rati on

of fromO0.01 to 0.9% weight/volunme and B) m xing the
29Fonﬂggegﬁzgﬁgcéﬂ¥iégp'preparation. as claimed in any of
claims 1 to 24, characterized in that the inorganic salt is
sodium chloride, which has a concentration of about 0.1%

(weight/volume) .

30. The pharmaceutical preparation as claimed in any of
the aforementioned claims, characterized in that at least
one of the pharmaceutically active ionic peptide compounds

is D-63153, and the inorganic salt is sodium chloride.

31. The pharmaceutical preparation as c¢laimed in any of

the aforementioned claims, characterized in that at
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15 33. The nethod for producing a pharmaceutica
preparation as clainmed in claim 32, characterized in

that the pharmaceutically active ionic peptide
conpound is D-63153, and the inorganic salt is sodium
chl oride. 20 34. The net hod®f or producing a
phar maceutical preparation as clained in claim 32,
characterized in that the pharnaceutically active

ledoni erEreptifdet benpoitbntna Sl 63155, a@ﬂtdvtehelaﬁﬂb_l Ntpeptide

COTEMI@E iss @bé}}ﬁ.tSSZS %R%J%C%anrgo% tgﬁ]edr%clzf is about 25 mg

inorganic salt i's ‘so | Or
PeT: e et rdlS o1 ePefefdon i sngbont thatydbeeightyeniane)lt is

sodihim e oretBodahar tREOdHaEBEE Ba PNEK MBICEM L £ 5 %kz‘rout 0.1%

atlon as clainmed in any of clains 32 to ,
W%lﬁﬁﬁ{ﬁgégl rising 30 the step of sterilization of

the peptide fornulation by irradiation with ganna rays

32. Or I—?lnﬁﬁiﬂo‘an fké?ca%ob‘a%?ﬁ pL a%%larmééegfgl gP }é‘hf)a%lon

Pr OdUCI ng a har mac Utl pr epara |on
mfﬁ%ld&ﬁ’gg ottt ec|%ﬁ%s 32)t bringipgereogdidian obmk:tia‘@n le@fst one

phdﬂmaqmmﬂhmd&l&oaﬁmh&él%ﬁg&ﬂhﬁéﬁﬁ%@?gnW|mﬁgq&% %flength of
ept | proce i 0 aducj n

froﬁa?;rragteutl %al %‘ﬁ %r 5ardit i ot o Hl'ﬁehtzreéiat offta 2
Conﬁ@mﬁéﬁ§19§péﬁhenfr@ms@rdHr 5prost ateer ano®r ther e@istished
pre@&&%&ﬁonu'{a@lﬁl cé{u@&gémggibgféﬁ péﬁcq(ﬁ' nic or

he reproductive function in

or d|f
ace%lﬁata}%lrﬂ F‘FS|angc%nf>ﬁ%Fﬁ%‘éJeQﬂl gal IfFoact® vl i A @-9%
welg@pt/ﬁfdéumenpndnﬂ ) haik hgg athengdtp@fedtomMB tahdl 2AN no

33. The method for producing a pharmaceutical preparation
as claimed in c¢claim 32, characterized in that the
pharmaceutically active ionic peptide compound is D-63153,
and the inorganic salt is sodium chloride.

34. The method for producing a pharmaceutical preparation
as claimed in c¢laim 32, characterized in that the
pharmaceutically active ionic peptide compound is D-63153,
and the amount thereof is about 25 mg/ml, and in that the
inorganic salt is sodium chloride, and the concentration
thereof is about 0.1% (weight/volume}.

35. The method for producing a pharmaceutical preparation
as claimed in any of claims 32 toc 34, further comprising
the step of sterilization of the peptide formulation by
irradiation with gamma rays or electron beams takes place.
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acids in lyophilized format a concentration of fromb5

to 50 ng per m of the finished preparation and an

aqueous solution of an inorganic or acetic acid salt

at a 15 concentration of fromO0.01 to 0.9 %

(wei ght/volunme). 38. The kid as clainmed in claim 37,

characterized in that the pharnmaceutically active

pepti de conmpound is D-63153 in |lyophilized form 20
3639. TﬁmemkthoanOEwﬁﬁmadCﬁ”@iﬂ MbBLrm& b AL | 2840k Pation

t hili e additiopally conprises
TR SR i A EL YA *fr%dg?n EhaFfn §7e production
of chag aEFEFiLCi%dfPﬁmtlhatlQﬁ theebnongani eisdl tudes SO sEBLic

pradddrgde. 41. The kit as clainmed in any of clains 37
to 40, characterized in that the anmbunt of D-63153 i s

about 25 ng per nml finished preparation and the
37coﬁbehttaﬁb@npﬁ0dwmhﬁﬂ agpearmasedtyanchl l'%%eparatlon

ForSOIHE | O d Sy 0, 531 4
czrphar maceuti c é}f{o p%rg?o%ﬁr{\g %%epesmgqn% n‘g]o“?’ﬁjea‘?w Rifostate
"Q%%irns Ares a1 ?@?C%Fée i Hteménapy mydBaslse @fdanetriosis,

prepd@a:rlmeetﬁu}dbaityge|oﬁrﬁ@@£§§i§@ %ﬁeclr@ﬁ%%gf&lvé ax{%cocflon

I cane

in C$a'p'£ﬁc com ] t.he manuf acture of
e tnr éat n‘f B0 her rRGReHdeRl 1oi sepligve  ionic
Pepigst st@raantehavbngast dangeh, ddﬂelflraﬁ NYOR®S,12 amino

aci@RAARRIJH S 1 zdY CEQGH 048 BUb%{t nDdIf ng Lhe
50 2 roductive function in ééfn fﬁ C}% Pron®s o

per ml of the finlshed preparatlon and an agqueous
solution of an inorganic or acetic acid salt at a

concentration of from 0.01 toc 0.9 ¢ (weight/volume) .
38. The kit as claimed in claim 37, characterized in that
the pharmaceutically active peptide compound is D-63153 in

lyophilized form.

39. The kit as claimed in claim 37, characterized in that

the D-63153 lyophilizate additionally comprises mannitol.

40. The kit as claimed in claim 37, characterized in that

the inorganic salt is sodium chloride.

41. The kit as claimed in any of claims 37 to 40,

- Characterized in that the amount of D-63153 is about 25 mg-

per ml finished preparation and the concentration of the
agueous sodium chloride solution is about 0.1%

welght/volume.
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42. A pharmaceutical gel preparation as claimed in any of

claims 1 to 31 for use in therapy.

43. Use of a pharmaceutical gel preparation as claimed in
any cf claims 1 to 31 for the manufacture of a medlcament
for the treatment of a hormone~dependent disorder, prostate
cancer, breast cancer, uterine myomas, endometriosis,
precocious puberty, or modifying the reproductive function

in a patient.



