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(57) Abstract: The invention relates to pharnaceutical preparations

_ contalnlng peptirdptsaht, to their production; and to the use 1 thereof.

The invention particularly relates to pharmaceutical preparations:

cont ai ni ng Zhsl ightsgnsolivblentsialn ek lkdRd ag@nlét@wceslgo &pkagere st s such

as:cetrorel e f th teral istration ipn mmals with a

| ong- SUStalﬁggegE??g% g% Z%saﬂ%ﬁ%n ﬁ i e @f?P%ﬂ%Ebo%etrf?¥t

Pepti dsal z . BATRBEEEAde Wl@@het@umemaﬂangmaMﬂﬂcstml ung and

de- ren Verweadung, e e ft,# {.ndu A sche
kosbespndgrobetth il todi g Biidnd Bgﬁgﬁ%lggo

Zubereltungen enthaltend ein schwerloslic Z 'von en oiler
Ant agoni st efA% ‘énb'é’éro(fséllair%%oﬁéf’tliar seartei utl @) alden Appbltledl |1m bei

~Sauget i er enthet presgasbabengeuakung dllﬂeﬁ%b‘w‘i%'hy 29@5{
Produci ng Pe?_% de Salts, -Their Use, And Pharmaceutical Prepar at| ons

Cont ai ni ng bt (Yo Sal PI¥PHEEriQEi P TIREdicCesRE iPRBREI ot el ates
“to a pﬂ@cessxcf:}matngém wpth)dﬁorm@ﬂz.@ﬁ afphaengeeut badli PrrRRARYd onfor 5

par ent er al char act eri zed that an acid
addi tion sa l hﬁ&ge%np%%tl rgmer_cﬂ-ﬁ’-?tg%t SGHFAST e(th Sfﬁl P Pepihidie sal t)
(1) is reacflé%e |1?ﬁ51¢1ep@30’es@$1ces othansuietabkd dm.lthelah \iiridt o rificx sk bed ion

exchanger, ®&fganid Xt 4k eqo0f g@ham Has xcha ger Wi
formation of .1he free ba5|g fgqun tacﬁe |oén§ex angé1 Sié€ ntly

separated(ﬁq %ﬁﬁPQfﬁﬁ of the peptlde (flnal peptide salt) (2),
157 suitable pharmaceutlcal excipients, vehicles and/or.

“bulking agents are then added and the diluent. is
subsequently removed. '

, In the. international . patent applicétion- No.

20 WO 95/15767, the preparation of a poorly soluble-
peptide by reaction of an aqueous solution of the acid-
"salt with an acetic acid solutlon of the ba51c peptide |
with precmpltatlon of the poorly soluble ac1d addition

o ,saltﬁ_qf the pept;de is descrlbed. Tor example, the

25 preparation of the LHRH antagonist cetrorelix embonate
is described.

The exp:eSSion'“bésic peptidic LHRH antagonists” here
means antide, A-75998, ganirelix; NaI-Glu antagonist,

30 cetrorelix, teverelix (Antarelix®) and the antagonists
as per the compounds- the US 5,942,493 compounds of the.
general formula I



“free ba5|c peptide is then reacted mnth an |norgan|c or ganlc acid wth
- formation of the desired acid addition salt of the peptﬁd: peptlde
"salt) (2)', 15. sujtabl.e.-pharnaceutical excipients; vehlcles and/orp
bul ki ng agents are then added and the diluent. is subsequently renoved. In
‘the international patent application No. 20 WO 95/15767, the preparation
of ‘a poorly sol ubl'e peptide by reaction of an a pRous solution of the acid
“salt with an acetic acid solution of the basicfeptide wth-precipitation
of the poorly. soluble'-aci ded(th.gg_@ﬁléogh the peptide is described. or
exanpl e, the 25 preparatlon of the LHﬁH antagaepi st cetrorelix enbonate is
described. The expressi.on "basic peptildic LHRHYagBagoni sts" here neans
antide, A-75998, ganirelix, Nal-du affffajonist,. 30 cetrorelix, teverelix
(Antarelix(r)) and the antagonists - ad per the conpounds:.the US 5, 942, 493.
conmpounds of the.. general fornula | g4 7 February 2005 R1- CO - NH-CH CO - N
S (CH2)n NH | COR4 3 (1) in whichln is the nunber 3 or 4, RL is an
al kyl group, - an al kyl oxy -group, an abbllgkoup, a heteroaryl -group, 5 an
aral kyl group, a heteroaral kyl group,” an aral kylo group or a
het er oar al kyl oxy group, in each case unsubstituted or substituted, R2 and
R3 |ndependently of : _

in which n is the number 3 or 4, R! is an alkyl group,'-
an alkyloxy group, an aryl group, a heteroaryl group,
5 an eralkyl group, a- heteroaralkyl group,‘an aralkyloxy
groﬁp or a heteroaralkyloxy ‘group, in each“caSe--
unsubstituted or substituted, R? and Rariﬁdependehtly of
~one another are each a hydrogen:atom; an alkyl group,
. an aralkyl group or a heteroaralkyl group, in each case
10 unsubstituted or substituted, where the substitution
can in turn consist of- ah_ aryl group or heterocaryl
group, or -NR’R® is an ‘amino acid group, and R4eis a
group having the fdrmula (IT) |

.
--(Cﬂzl,,—”—-rit—-as'
R

m,

S 15 7
in which p is an integer from 1 to 4, R® is hydrogen or
an alkyl group and R® is an unsubstituted or substituted
aryl group or heteroaryl group,
o or R® is a ring of the general formula (III)
20 . . "::'.:':

\1;>=x

R8 ﬂH)




‘one anot- her are each a hydr ogen atom an al kyl gr oup, J%Q Fﬁ/ roup or
. a hete_roaral kyl group, i'n each case 10 unsubstituted or g L?IDQ wher e
“the substitution can i.n turn consi'st of an aryl group or heteroaryl '
group, or -NR2R3 is an.amino acid groui% —and R4 is a group having the
formula (I1) PVP- _Re 15 .20 O |ch is an integer froml to 4, RS
i s hydrogen SP VR4 Ch) 15rdip R s®an un§ub§F| lautbé’dir%e%lﬁié?tmtut ed

~aryl group oorhemeraabkyll group, @&’ R43 i& aydirogeal dthen gepenal f1fym

1) 4 17 F 0] ' d
<(31tom) or an QPEHﬁr%r%ﬁp}? Ii’% :A%hgoﬁ{ygreo“ge%r at%ggg}lrarf"tacfrﬁ’yl Rﬁﬁf’:ﬁug:haér\:dr?(gleg
an oxygen oraggm@hw arohetetersomhéicaredatit socaheber qarmmintliley readi cal s -
can b, hay i abk e By COpL &L el fdr agenated and ehipgh carhen atgms can

- have the R or configuration, and therr armaceut i ceﬂly
“accept abl e aBF¥R, thge br’rﬁ&un%l‘féﬁnf*@@mw ﬁodnmfaeir 16aAtsDWidlh (2)

1-D (pd) Ppggrrﬁbg@ltigalﬁy%ééegygﬁlgg@i@s Leu7- Arg"-Pro9 -D-Al a'-NH2
(V) in which D Xxx is an'amno acid group of t he- general. .15 formula (V)

~ NOin which nis the number 3 or 4, R4 is a group of ‘the- 20forrru|a(||) in

which p is aﬂhérﬁﬁmufﬁd%ﬁltm@ glena%ai Sfdwﬁumajﬂ or

10 : _

* Ac-D- Nal(2)1-D (pCl) Phe?-D- Pal(3) —Ser ~Tyr®-D-Xxx®-Leu’~
Arg ~Pro®~D-Ala’®-NH, \ (V)

. in which D-Xxx is an amino acid group of the - general
15 formula (VI) '

 —HN-CH—-C0-0-
l.
| (‘Icnz)n_'
M
}
- co-r*
v -

in which n is the number 3 or 4, R® ié”é group of the
20  formula (II) N L

| """‘(Cfl;l;—"—hll“- o
{n

© in which P 13 an 1nteger from 1 to 4, R’ is hydrogen or

7 25 an alkyl group and R6 is an unsubstltuted or substltuted

aryl group or heteroaryl group, - o P




25 an -al kyl group and R6 i's an unsubstltut ed or substltut ed aryI roup or
heteroaryl group, 17 February 2005 or R4 is a ring of tthEEWEWéwogornula'
“¢111) in. which g js the nunber 1 or_2 R7 is a hydrogen atom ".or.an alky

- group, R8 is a hydrogen atomor an alkyl -group and X is anboxygen or

- sul phur - at omgy agrd sigt I e LLy ptable acids, 1.0
and t.he DE- 155117%f ?oﬁgé%ﬁégmg%gtﬁgﬂ%gﬁﬁoakkﬁﬁlgeéggg? formula I

A XXX L= XXX 2= XXX 3= XX X4- XXX5- XXX 6= XXX 7~ XXX8_XXX9- XxXi - NH2 (t) 15.in which A
is an acetyl or a 3-(4-fluorophenyl)propi onil group, Xxxl -is D-Nal (1) or
‘D-Nal (2) , Xxx2-Xxx3'is D Cpa-D- Pal (3) org single bond, 20 -Xxx4 is Ser,
. Xxx5 is NNMe-Tyr, Xxx6 is D-Cit, D Hci o a Damino acid group of the
-general formula (I1) (V) in_mhich nisshe nunber 3 or 4, where Rt is a
group havi ng the general for 2) P-CO-NR2R3 (:111) where pis
an integer froml to 4, R2 is hydrlogen an al kyl group and R3'is an
unsubstituted or 10 .,.substitute O heteroaryl group, or.R1l
is a 3-amno-1, 2, 4- tri-azol e- 5"car up or Rl is a ring of the _
general fornula (IV) 15 in which e nunber | or 2;-R4 . is a hydrogen
atom or an al kyl group, R5 is a hydrog&h atom or an :

R%

=

5 1n whlch a is the number 1 or 2, R’ 1s a hydrogen atom -
.or -an alkyl group, R® is a hydrogen atom or an alkyl:
"group_and X is an oxygen or sulphur'atom;kand its salts
with pharmaceuticaliy acceptéble acids, |
10 and the DE 19911771 compounds of the follow1ng
: general formula I
A-Xxx*-Xxx?-Xxx’-Xxx'-Xxx® Xxx -Xxx —Xxx —Xxx S_Xxx1?
‘NHp (I}

- 15 in which ‘ :

' A is an acetyl or a 3-(4—fluorophenyl)propionyl
group, '
Xxx® is D- -Nal (1) or D- Nal(2), ;

u,Xxx —Xxx is DFCpa D~ Pal(3) or a=slngle bond,

20 -:;Xxx is Ser, ' ' '
Xxx is N-Me-Tyr, ‘
Xxx® is-D—Cit; D-Hci or a D-amino acid group of the'

" general formula {II)




';afkyl group and X is an. oxygen or sulphur aton1 Xxx7 is.Leu or_Ne, 20
Xxx8 is Arg.or Lys (iPr) Xxx9 i's Pro and Xxx1 is Al a gr egfﬁary%ﬂﬁ their

‘salt's with pharnaceutlcally accept abl acids. 17 February 2005 - Furt her
peptides are abarelix, .azaline B,- déetfrelix, ranorelix (Stoeckemann and
Sandow, J. Cancer Re-s. Cin. Ongol. 1993, 119, 457) and RS-68439. The
structures of . the peptides nentigned are found in: Behre et al., GWRH

ant agoni sts: an overvi ew, Pri¥deedi gs of the 2nd World Cbnference on- -
Ovul ation I nduction, The Parthenon Publishing Goup Ltd.; Kutscher et al.

" Angew. Chem 1997, 109, 2240. 10 The acid' addition salts of the peptides
enpl oyed as. starting naterlalgnéﬁe preferably easily soluble salts such
.as the acetates, hydrochlorides pr sul phates. According to the novel
process, the starting pepti @je salt is conpletely or partly di'ssol ved in
‘a diluent or suspended theréi di luent is then added. Sol vent and _
di.luent can be identical or di fferent; Possi bl e -solvents and diluents are,
for exanple: water, ethanol, Rfethanol,. propanol, isopropanol, butanol
acetone, 20 di net hyI ket one, methyl ethyl ketone, di msshyl- acet anm de,

di met hyl f ormam de, N-nethyl pyrollidone, acetonitril e( pent ane, - hexane,

hept ane and m-xtures thereof. Ethanol, isopropanol'’ acetone are
~preferred. A water content of-1 to 6096 preferably of 5 to 50% is 25
likew se to be priaf evhidh Fheisi xhd hetibon 8xehaNger whiere. Ri rrisd wre of an

acidic-and. a ba%rcodporha%l%hga% generaqld%dorm%ltahe_tll
- (CHz) p~CO-NR?R® - (II1)

where p is an integer from 1 to 4, R® is hydrogen
| or an alkyl group and R® is an unsubstituted or
10 - ?substituted aryl group or heteroéryl group, or R!
'lf}ls a 3-amino-1,2,4- ~triazole- -5+carbonyl group or R

- is a ring of the general formula (IV)

(I%

\R§ (IV) _
15 :
o “in whlch aq is the number 1 or 2, R? is.a hydrogen
_ atom or an alkyl group, R® is a hydrogen atom or an
-alkyl group and X is an oxygen or sulphur atom,
- Xxx' is Leu or Nle, ' -

20 xXxx® is Arg or Lys(lPr)

| ' Xxx® is Pro and

Xxxlo

is Ala or Sar,
and their salts with pharmaceutlcally acceptable

acids.




“sol ut,i"on or suspension of the starting peptide sélt. A 30 possible ion
exchanger is, for exanple, Anberlite(r). The ampunt of ignFeg’Q@Wa'ﬁ?Bgr '
“depends on the nunber of basic groups_per peptide. The amount is

determ ned by addition until a consTa?n-t'--pH i s obtained. For exanple, 35 10

g of -Anberl i -3 are.needed_for . .of cetrorelix., The pHs _of the base
sol uti ons -du%?%%@ef'%e%g gﬁg‘r%gt i %ﬁeofa]qaﬂ:eelﬁd%’es_a?ggéﬁjeus?f'edg@(?lf;eﬁ-ltxm 1- 3,

“dependi ng onramerdlziFeb?ues vk 20D agnd vBandoppudd sahteenpkeyedlinn.

particul ar i o] ept,i v ' cids _having a _basic

reaction, bu?h%cgr}e'paf??%hl grlgfn4t5ﬁz Csag{ées%%m és%{fésngﬁl Lﬁg{ﬁuﬁﬁfﬁagnpﬁs (for
exanpl e cet rote|psptiBies mntianed edf, fgandr éhi xBehaeoetl b .whiGnRHan be
_present, s foén@wﬁsasaﬁcgb@mewgem%%@igg,rst[bgf 4L venGOTRYY d used.

The tenperature_shoul d not exceed 25-30C_in orc avord breakdown of
the pepti de. CHHETRER | oRDt i VYRt pABPHESEPBRA ofThe he PRESBebase |
customari |y makeishiplacervirphimed, f ewulkBHESS off OR1 , eXa{Al &y 20 ci Starting
fromcetror I'%] a%eotéat%(%l't can al so be |l onger, for exanple approximtely
1 h, startiﬁgtj o dt Y8l x 15 enbonate. After achi evi-ng a constant pH,
the reaction should be discontinued, since deconposition products, for
exanpl e;nca or N.0R3 -ac t of t basjpcity of the. solutions. 20 The ion
exchangé?, FTSII%[ hglflggeﬁabcflcg%‘ar%msfaﬁgsr e titg‘r‘? Pﬁ"??ﬁ?@? R ® S aRShe .

- carried out .stprtsodeamitryiaks | arei pyedefrabdgntadSilgi ngpbublel Balts
filtration. g[8 @leahd @daRicd Sl ki f fre ti.de base, 25
which is unstable, shoul E@Hfﬁzcﬁ égﬁggﬁﬁ %§ 5§,§8§?§&?§%ﬁth_the aci d

“with formation of the desired B 7 g -

: . Agcording' to the novel process, the starting peptide
15 salt is completely or partly dissolved in a diluent or

suspended therein. A diluent is then added. Solvent and

diluent can be identical or different. ©Possible
so;vents and diluenﬁs are, for examplé: water, ethanol,
metﬁanol, propancl, isopropahol, butanol, acetone, -
20 dimethyl ketone, - methyl ethyl ketone, dimethyl-
acetamide, dimethylformamide, N-methylpyroliidone,

acetonitrile, pentane, hexane, heptane and mixtures

thereof. Ethanol, isopropahol'or-acetone are preferred.

A water content of ‘1 to 60%, preferably of 5 to 50%, is
25 likewise to be preferred. -

_ Ehehrmixed bed ion exéhanger,r i;eg::a_‘ﬁixture- of an

' acidic and a basic ion ‘eXChanger, " is added to .the

‘solution or suspension of the starting peptide salt. A
30 possible ion exchanger is, for example, Amberlite®.

The amount of ion exchanger depends on the ‘number of

basic groups per peptide. The amount is detérmined by '

addition until a conétant-pH is obtained. For example,
35 10 g of Amberlite MB-3 are needed for 1 g of

cetrorelix.

The pHs of the base solutions during the preparation of
the bases is adjusted to 7.5 to 13, depending on the



’acid _additi,ori salt. The acid can be added as a solid u11}sFt grrbc'e 5 p%:.
solution or. 'as a suspenS| on.-1n exactly the sane way, te &0 l.? on -of

"t-he free peptide base can 30 take pl_ a e to the acid. The reaction tines
are in the range froma fewminutes to0 a few hours. For exanple, for the

formation.of oeelgor % mo@atlet tQﬁ 8%&' On’”% Is%eatrﬁéﬁlug'%grl %§5ffr fer ed. |

reaction sol ution, customariT ear
The sol vent . 6&fet I8gn R@?%@a@védlﬁﬁt IWld;bt @mimentaofds hhapmng peptd ghiec sal t .

Al ternativel yeabefighe thie: r gﬁovﬁrgcdl@er sgla 3{}% é gebcg glggo

_ex0|p|ents addi tives or vehicles can be a |on
addi tion ‘of CHBHex@PprERNdstan tdiee plexearlss &%‘diqltﬁlué{rord?'s&?élrfri’ne

filtratidh osbatéblixst efdderelfitt r@tamg@eggxa whesh | ey lB@rqui ijg i on.
Sui tabl e exctﬁl ents_ar ﬁﬁ for manni_ t ol sorbitol, Xy
g

sol ubl e star ACEDTrfig t B85t h%ngﬁ%%%)u orfCRHAERT | AR ngthel tas,c'fcﬂét‘ﬁa be 10 -

prepared by admpdund obetihe appropriate acid: acetate, adi pate, ascorbate,
al gi nate, benzoate, benzene- sull phonate, brom de, carbonate, citrate,

chloride, dibutyl phosphate, dihydrogencitrate, dioctylphosphate,
di hexadecyl pﬁ%pﬁé@emmtﬁ}o@lmm‘at excglktc W5HEl % e: 1ﬁ50gli§trarﬁa;t e,
hydr ogengar borad &, bgggrk tafdr chlarid rogencitr
i-odi de, l.actate, al pha- -agj%?‘pm% g%‘gdpg#gﬁaFe II% }? n%ﬁlor’g‘iépg aﬁmate

(enbonate);, ¥ mﬁ%@r%ﬁ%}bha%% thal i Eyeat ebase eacnasfe;)mamchr natakes

sul phate, t a5ta@d ewitRinahereql aahatas,  £88 %%Ta%ﬁbﬁféo%h%% ey 4647

g of D20761 ere ad ed i.n portions to
7 rorelix acetate. It can also be longer, for

ﬁ~j 'example approx1mately 1 h, starting from cetrorelix -
15 embonate. After achieving a constant'pﬁ; the reaction
- should be discontinued, since .decomposition ,pioducts,
for example, can form on account of the basicity of_the

solutions.

- 20 The ion; exchanger is then removed from the reaction
mixture. Removal can be carried out by screenlng,

"filtering off, centrlfuglng or column filtration.

The clear to turbid solution of the free peptide base,

2> 'which is wunstable, should be reacted as rapidly as

possible with the. acid with formation' of the desired
acid addition salt. The acid can be@addéd as a solid

subétahce'or in SOlutioﬁ:br‘as'a'Suspension.'In exadtly

.~ -the same way, the solution of the free peptide base can
30"take place to the acid. | -

The reaction times are in the-range from a -few minutes
to a few hours. For example, for the formation of -
_ cetrorelix embonate the reaction time is 1.5 . h. |
35 A

The reaction solution, which is customarily clear, is

' then sterile~filtered. The solvent can then be'femoved
with obtalnment of the pure peptide salt.
Alternatlvely, before the removal of the iéélvent




25 water and dissolved with stirring. (= solution 1). qungﬁgwgo&gs then
diluted with 3261 g of 96% ethanol with stirring. (= solution )
"Solut-won 2 was filtered through a glgss fibre prefilter after d|Iut|on
and the filtrate was nmixed with 390 g of- Anberlite MB3 (n1xed 30 bed ion

exchanger fo ro iG.C ni.on r

_n1xturg 1) m%gﬁggﬁ%??g ggg¥§§ggg %? ﬁ%%%? 1$Q dISSOW@ﬁﬁg g81§%5§8 of
“water with selveioy. @hes@ﬁd@t@ﬁnspf AhEeexgupaenmg ften t&ke pladee pH of
the- super nat agt o %1504 bl PP of SELXLYEE £ 1 SRR RS UL a e 800 AIIANSLI 11T N

for a further 5 n1nutes the pH was neasure ution, was then
separat ed frbht ERRtARBERT| 2 eSMEBL I hEDLRIred fsobutiemh: si eve after a pH of
12.5 hadsbeen reached. (= solution 4). 17 February 2005 4162 g of the

sol ution 4 S d wth., 5 .34g of enbonic acid with stirrin Thi s
it e was SHRARES) ) SREARHSRES or SEopur{ ROF 1 SR  nESGRERt ¢ ur bi d

sol uti on wasséhehtdl) teyethshrengorngiasstdidier prefilter. In this

solution was a pH of 8.4 (= solution 5). The neasured pHs were neasured

with a ground-glass el ectrode using a viscous-electrolyte liquid. The pHs.
viere only t Rdeorépay ded &ber énaeined ongl udss | fsllmeimg'nesal?bd;ut:iannﬁaa)r

suspenshgns n a d arentl

) hlgﬁer 3glué£8§%%é%g Bg o) gt%gﬁu?ﬁ%ﬁﬂggme$§régg?? g ?E?Pere i

' reaction "apphirate 1551%@@13%3 adjhmitned- &0, R'bermmt@% gbane:le@e“
sterile-Tiltargshda@d e bhent@eRT Mrtdbritidd, | Ngir2lek | he cRhlbaneld, vat er

‘ dibutylphosphate, dihydrogencitrate, dloctylphosphate, :
’ dihexadecylphosphate, fumarate, gluconate, glucuronate,
15 glutamate, 'hydrogencarbOnate,_ hydrogeﬁféitrate, -hydfo—
chloride, hydrogencitrate, - iodide, lactate; alpha-

- lipoic acid, “malate,  maleate, malonate,' pamoate,
(embonate), palmitate, phosphate, salicylate, stearate,
succinate, sulphate; tartraté, ,tannaté,‘ oleate or’

20 octylphosphate.
Example:

46.47 g of D-20761 were added in portions to 1193 g of
25 water and dissolved with stirring. (= solution i).
Solution 1 was then diluted with 3261 g of 96% ethanol
with stirring. (= soluﬁion 2). Solutdon 2 was filtered
through a glass fibre prefilter after dilution and the
‘filtrate was mixed with 390 g of Amberlité-MBB'(mixed"
- 30 Dbed ion ekchanger formed of strongly acidic cations and
anion exchangers) (= mixture 1) with stirfing.
316.8 g of mannitol was dissolved in 1267°g of water
with stirring. (= solution 3). -
After Stirring for 15 min, the pH of the -supernatant
35, solution of mixture 1 was measured,. and after-stirring
for a further 5 minutes the pH was measured again. The
~solution. was then separated from the Amberlite MB3
through a fine-mesh sieve after a pH of 12.5 had been

reached. (= solutlon 4y .




‘down to : <= 1931 g in vacuo. (= suspension 1). The cetrpfrfeé Janpsiagnat e

_ suspensmn 1 was cooled to RT.and diluted to 3000 ¢g' was-ad] usted Sol uti on
6 was warnmed to 40C m xture was then istilled off of the:sol ution. 3
solution 5, which (= solution 6). 20 With sterile-filtered water f or

injection wi t on, 2 ach, of t eady 0- use
: Isujspen5| on 24:{'%.%1%8 def;gtthngfﬂs{]&{tl h24n %i( spe%%ggg | njt%)h 04“%4' I%J I on
“vials, provitePrie ha¢i@evbtlr gtigringopBbis madturanwher védoroustiy

freeze- dryi nge tkvdd 25 g’hqulr@h@g_.tlpng,vhalasnd/\ertﬁefr Hé\ia 89 %e- dry| ng
“unit. at aplatete erature of -40C. Drying.-was carrie neans of a
dryi ng pr ogritEEiRT a- ¥R %t thepet bl teEedi nEheayahg @romlaS&OC tipe20C. The

FD unit it fpﬂm.lﬁéaﬂpdhd J(Wlié" séBitienfihsesedunber gogn, (—t Be1hpiiget i on 30

I nth un| wer e seal nd the cri s were then put on and
Vorl od a4 e e BEa 0 RS RRR vere, S Amel el Foray BapEntngRass

sterilized mlegammle adsahgoa atlsﬁbd@ye{jﬁba}col 5ek®2q(1)i7lﬂeﬁ |ﬂﬁéepH}[SS i
s rorelix
optional. 14 000 o BLecl a0 g5 Wl contalne 2401 gyl cellorel

enbonat e correspondi ng
reconstitut issgutzans o@r \N&JIS@EnfS@IOHISndE@aSS@I’EdI‘ eonsadn 'Iélftﬁnearmbeaadon

obt ai negly camhe BN UL a%are'?i‘t‘i %l%haeQm‘;y tersatlon 17 February"

2005 10 Biq] %gjw cal action:
_ g of the solution 5 were sterile-filtered in the

reactlon apparatus, which was. adjusted to RT, and 528 g
of ‘the solution 3 were sterile-filtered to glve the
solution 5, which was adjusted to RT, with stlrrlng.'
15 (= solution 6). | _ S B
Solution 6 was warmed to 40°C and the ethanol/water
mixture was then distilled off down to <= 1931 g in
vacuo. (= suspension 1). The cetrorelix embonate
suspension 1 was cooled to RT and diluted to 3(_)0079"
20 with sterile-filtered water for injection  with
stirring. (= sﬁspension 2). 3.0 g each of the readyfto—
‘use suspension 2, adjusted to RT, were then dispensed
into 10 ml injection viale, provided with freeze—drying
stoppers and transferred to the freeze—drying unit.

- 25 . The 1njectlon vials were frozen 1n a freeze- drylng unit
at a plate temperature of -40°C., Drying was carrled out
by means of a drylng programme at awplate temperature
increasing from -40°C to 20°C, The FD unit with was

‘ flooded with sterile-filtered nitrogen, the injection
30. vials in the unit were sealed and the crimp caps were
| then put on and rolled.
After the freeze drying, the sealed 1njectlon vials
were sterilized by gamma radiation at 12 kGy (min) -
15 kGy. The latter is optional. 1 140.0(7) my injection
35 vial contains 34.07 'mg of cetrorelix embonate
corresponding to 30 ng of cetrorelix. o
' and 106 ,mg of mannitol. For reconstitution, 2 ml of
water for injection are used. The suspension obtained
can be administered by i.m. or s.c. -administration.




"The cetrorelix embonate (2:1) lyophilisate (30 ng) obtahQ%gngﬁggﬁglng to
exanple 1 is resuspended in 2ml of water for-injection and can then be
"admi ni stered parenterally, preferabl ubcutaneously (S.C) or
intramuscularly (i.m). 10 In the cas .S.C. administration, a
‘bioavailability of about 30-5096(10096T |ntravenousiy adm ni stered .
cetrolix acetate) is found for the cetrorelix enbonate (2:1). A particular
- advant age of Btetepiedl xa®mmate’ (2:1) lyophilisate is the small or no
burst effect' in .15 the patient. The duration of action is'
© 'dose-dependent -and is 2-8 weeks or longer at a dose of 30-150 ng. The
~cetrorelix éﬁﬁ%na@@t{9r§}1$yo%%b@ﬁéﬁ?e décér di Ayorbitheatenvdsl 8W)has

al ready Beeropi Vs atEEd0Rg NuBBRS aintb1Cl1 N $ake PHESEnded 2@nFi2dm1l shows
t he course of the cetr relix plasma concentratijon as a function of tine

(in hours) ®kgiafi ?Bmlﬁﬂ@qtﬁ'or‘adﬁ‘flﬂl t3ht LBRNoPH0 2AFLBF-SteE  or el i x
enbonate (2: ﬁéréﬂﬁ@fﬁll}ﬁﬂtep&@f@&@m t puBbuexAsPhelE i N(hupENS. oo bur st
ef f ect (about 100 é%k#ﬁ%ﬁ |s(det rm nabl e. Duration of action nore than
-700 hours. Jtyer n1 stration constant plasnma |evel of about

. 2ng/'m . The. b| oavai | ab| lity was about 40% 30 The areas of application of

t he peptpjde I a th nyoma

and %gmatfl?org'lﬁse eFe uar?/ ZC%EA eéigllfggﬁg{!? ?’a?)elr?t%§%lqaa%ll§%§

. Pr ocess forof h@}?ﬁlﬁduciq-&rpfof @ OfFar macdattizgatenously  administered
cetrollx acetate) is found for the cetrorelix. embonate

(2:1). A particular advantage of cetrorelix embonate'
(2:1) lyophilisate is the small or no ‘burst effect’ in
© 15 the patient. The duration of action is' “dose-dependent
~and is 2-8 weeks or longer at a dose of 30-150 mg. The
-cetrorelix embdnate (2:1) lyophilisate according to ther
invention has already been 1nvest1gated on humans in
clinical phase 1.
20 .
Fig. 1 shows the course of the cetrorelix plasma
conceht:ation as a function of time (in hours)
beginning from the i.m. administration of 60 mg of
cetrorelix embonate (2:1) 1lyophilisate according to
25 example 1 in humans. No burst effect (about 100 ng/ml)
is determinable. Duration of action -more-‘-than-
.700 hours. ' From 150 h after adminéstfétion constant
plasma level of about. 2 ng/ml The biocavailability was
 about 40%. -
30 -
The areas of application of the peptide salts according
 to the invention are, for - example, BPH; .myoma and

-endometriosis.




preparatl on for parent eral administration to 5 mamal S, ;ﬁggﬁed in
that an easily soluble ‘acid addition salt of a basic peptl gl C '

“ant agoni st i s reacted: in t he presence suitabl e dil uent m xed
bed ion exchanger or a mixture of an 3&& c and a basic |onlg>?§%§ﬁg 10
with formation of the free basic peptide; the ion exchanger IS '

subsequent | yE&egralt ftleinff and the free basic. peptide is- then reacted
“wWith an inorganic or organic acid with formati on of the desired poorly.

soluble acid addition salt O the 15 peptide, suitable pharnaceutical
exci pi ents, 1vehiRI¥LSdfOF bR NBrageatsohr ©f hén abasHagedticed di | uent

s subsequent ly r}ﬁf@iﬁéﬁfhtl%n Pr gggss §§Qﬁ€é£‘91t 0 fdmidN sk rohiadact @i zed in
20 that -a salt of cetroreli tevere é abarelix, ganirelix, azallne B,

anti de, A-75998, TG/ xcﬁ(aFaﬁB%m oA TREEBBH 36 < 2t By 8@ 14k 1ene
starti ng pepti deacsial t .acRb t3oPr os£5S a@ﬂordl ngab@ccl peptidﬁze 2,LHRH
characterized in_that th acid is errfp_g é- steari c

on f

or
salicylic acid. £" tﬁrqgmelss actor diFfig® i r%reisefrbc% ©30 @
characterized in suidtaltllee didlwent avich od mixedrbedeiom tmchahgeircoacid is

2:1. 5. Process tQ-one of .c 0 h o n that
the diluent is' ?ag%i\r/}g&dj% 855%?1r ege%:eé# Wgn& @ bAHSle PORCLEL hé%%e'r
with formatlon of the free basic peptide, the ion -

exchanger is _subsequently separated off and the
- free basic peptide is then reacted with  an
inorganic or organic acid with formation - of the
~ desired poorly soluble acid addltlon salt of the
15 - peptide, @ suitable pharmaceutlcal exc1plents,
vehicles and/or bulking agente are then added and
the diluent is subsequently removed. '

_ 2. Process according to c¢laim ‘1, characterized in’

'20 : tHat a salt of cetrorelix, teverelix, abarelix,
'ganirelix, azaline B, antide, A-759%98, detirelix,
ramorelix or RS-68439 is employed as the starting
peptide salt. ' '

25 3. Process according to claim 1 or 2, characterized
in that the acid is embonic acid, 'stearic acid or

C o

.- salicylic acid.

_ 4. Procese according to one of claims 1 to 3,
-30 - characterized in that the molar ratio of

_cetrorelix to embonic acid is 2:1.

5. Process according to one of claims 1 to 4,
characterized in that the diluent is removed by

35 freeze drying.




