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' o i exchéhger: or ‘a mixture of an acidic and basic ion
10 exchanger with formation of the free basic peptide, the

ion exchanger is subsequently separated off and the
free basic peptide is then'reacted with éﬁ inorganic or
organic acid with formation of the desired acid
- addition salt of the peptide (final peptide salt) (2),
15 suitable -pharmaceutical excipieﬁtsf 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 solution of the‘basic‘peptide |
with precipitation of the pboriy solublé;ééid addition
. salt of the peptide is described. 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 5f942,493_compouhds of the.
general formula I



‘repuhlislted once the report has been received. For an expl anation of the
- two-letter codes and the other - abbreviations, reference/if$PHaRLPY t he.
“expl anations ("Qujdance Notes on Codes and Abbreviations") at the - .
begi nni ng of each regul.ar edition of tHe PCT Gazette. As printed (54)
"Title: METHOD FOR PRODUCI NG PEPTI DE SALTS, . THEI R USE,” AND PHARVACEUTI CAL
PREPARATI ONS CON- " 'N TAI NI NG THESE PEPTI DE SALTS (s24) Bezei chnung: VERFAHREN

._”ZUR HERSTELLUNG VON PEPTI DSALZEN, DEREN VERWENRUNG UND DI E PEPTI D- SALZE

" . Salts, Their Use,_ And Pharnaceutlica

ENTHALTENDE PHARMAZEUTI SCI—IERZUJQﬁRﬁHIWE@IN b' (57) Abstract: The
invention relates to pharnmaceutical preparatiaps containing-peptide salt,
to their production; and to the use 1 thereof. Epe invention particularly
rel ates to pharmaceutical preparationffHehntaining a slightly soluble salt
of LHRH agoni sts or NO ant agoni sts_'sth as cetrorelix enbonate for the
parenteral adm nistration in mamuals Wi h a | ong-sustained action. (57)
Zusanunenfassung: Die Erfindung betrifift Peptidsal z enthaltende
phar mazeut i sche Zubereitungen, deren parsidel | ung apnd de- .ren- Verwendung.
I nsbesondere betrifft die Erfindung pharnazeuti schd) zuberei t ungen
ent hal tend ein schwerlosliches Salz von LHRH Agoni sten oiler Antagonisten,
wi e Cetrorelix Enbonat, -zur pareiuteral en Applikaiion bei Saugetieren mit
| anganhahende hEkeang. ;L7 e 2095 hod1F Produci ng Peptide .
i MREKHTG, 37 (IR eﬁZ rggggét :&onggcgﬁt %iﬂﬁﬁyﬁg LTS Pepti de
 Salts DescriPli BAKYFREYpIOZSSHR, | #WeALYSn gushuy,esat betieppaceds dmmp,he
- producti@®n ofnaaphdkiyBCcaubley! AriePed At enter al sni.sfration
“toimanmal s, characteg?zgd i%ﬁ t hat ahagifﬂl%%%i fgﬁﬁég%ﬁ %F%?Hgﬁﬁ- : '
“pepti dic LHRFCHt aBbni &t CQTEHATEIFepia%ie IXYP( 1)ins pagbteddse the
presence of ensubstabtecet |aensubdt haced xer? had 190 { nexpRABBH1 0@
m xture of gﬂugc%ggghggdaggmé%écwl1g:§xchanger with forpation of the free
basi c peptide - the Ton exchanger T s ¥0bS8GhemuI s ar atEUL oOMRY t he
free basic pEptadxRlisl tdroup eart @dhetehoanail kgl ggroappr inobgahi @aaei d with
- formati gp ofyd i agy), Lt al t 1h eptide. (final peptide
'salt) (2)', 1ghﬁgﬁ??3%%2?4%ﬁgnﬁgggﬁ%kggﬁaéxcV%%%%tg?ﬁbeﬁﬁgﬁgétgﬁﬂp
bul ki ng agerfi®® at8 tHeM ad@&disid Phe an | gyl gsoupubseqheterpargioved.

group, or -NR’R? is an -amino acid group, and R* 'is a
group having the formula (IT) |

e
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| - I

in which p is an integer from 1 to 4, R® is hydrogen or
an alkyl group and R® is an unsubstitutéd or substituted
_aryl group or heteroaryl group,

or R* is a ring of the general formula (ITI)
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‘fn‘the inferhational_patent.applitation No. 20 MD 95/ 15767 the
. preparation of a poorly 'soluble peptide by reaction of éﬁwﬁﬁﬁﬁaﬁ@ogolutlon
"of the acid salt with.an acetic acid solution of the basic peptide- wth
precipitation of the poorly sol ubl e aéid addition -salt of the peptide is

descri bed. o exg be, t.he tzkg preparatjon of the LLHRH antagoni st cetrorelix
erfbonate i s TdeftrirBed Fhe-BxpPwaRTHnt " Bisre Peptidifc NUGRIPIST FfH st s”

| _ here nmeans ant iate, a¥k7b988puganirieliisx, aNaydﬁageﬁntaagﬂm@f ‘an3Gagfr orel i x,

t I | d t t the US
Lo 405\ oORORE ik AU LRE AYAAONR | R B el LAPETHo e |

R1- CO: - NH O—ﬁwlawc O(fChHZ)BmONHomatﬁ:@ R4d3ceﬂ.)s icanwiiec lpartisa fllye cuunber 3 -
or 4, Rlgs éﬁmﬁigﬂélﬁrQHﬁjro ngalancg£%gngr§aﬁoxy(ﬂfteroaryl

- group, 5 an aral kyl gtoup, teroara roup,' "an aral group or
" a het er oar al R§¥YBxFIEr Bip, OFn %Wﬁm@rambsandut@m sebssi tuttdd, R2

and R3 indepgnsenitaupicaly anetPeinPEeaepgh, a hydrogen atom an al kyl
group, - an aral kyl group or a heteroaral kyl group, in each case 10

. unsubstituted or substituted, where the substitution™ can in turn consi st

of an aryl gtl@@pccﬁtﬁpdsmﬁ@r@ﬁrtfhe §&eEal Of orMIRZAR37 i s an anino acid group,
and R4 ﬁ% a group having the fornula (II) __PVP N Re 15 20 '

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 groﬁp of the
20  formula (II) N L

| """‘(CH:J;—[L?“- g
_ o s
()

© 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




AL in which pis an integer froml to 4, R5 is hydrogen_or. an_.alkyl group-
and R6 is an unsubstituted. or- . substituted aryl group &FFﬁ@F@W8§P§T group,
‘or R4 is aring of the.general forrmulg (111) 4 17 February. 2005 in which g
. is the nunber 1'or 2, R7 is a hydrogen atom or an alkyl group; R$ is a
~hydrogen at of ot an al kthg G0WRCARANE-RS 3B-MHYGEN 10, SUl Phur atom where
the .aromatic or heteroardmatic ra |can can be partially or 5 conpletely
~hydrogenated and chiral carbon atoms can have the R- or S-configuration,
and their salts with pharnaceutically acceptable acids, the conpound: of
‘the general formula V10 Ac-D-Nal (2) i-D-R€pC) Phe2-D-Pal (3)
. 3-Ser4-Tyr5- D Xxx6- Leu7- Arg"-Pro9 -D-ALA -NH2 (V) in which D Xxx is an
~amino acid group of the- general .15 ﬁ?rnura (M) NOin which nis the
nunber 3 or 4, R4 is a group of. rmula (I1) in which pis an-
integer from1l to 4, R5 is hydroggn or 2§ an alkyl group and R6 is an
unsubstituted or substituted arylf group o Meroaryl group, 17 February -
2005 or R4 is a ring of the gener a (Il'l1) in. which g is the nunber
1 or 2, R7T is a hydrogen atom .o al’kyl grqup, R8 is:-a-hydrogen atom or
an al kyl group and X is an oxygen or s hur atom and its salts wth
‘pharmaceutically acceptable acids, 1.0 andghe DE 19911771 conpounds of the
followi ng general fornula l A—Xxxl-Xxe-i&xS-X{“ﬂ-Xxx5-Xxx T
T B XXX T - XXX8_XxXX9- Xxxi - NH2-(1) ' ' o

5 ip_ﬁhich‘q is the number 1 or 2, R’ is a hydrogen atom
‘or -an alkyl group, R® is a hydrogen‘atom or an'alkyil
‘group and X is an oxXygen or sulphur'atom;kand its salts.
with pharmaceuticaliy acceptable acids, |
10 and- the DE 19911771--compoﬁnds_'of the following
: general formula I o
A-Xxx*-Xxx?-Xxx’-Xxx'-Xxx® ?XxxG-Xx:x"—Xxxa—Xxxg—Xxxlo—

‘NHz (I).

- 15 in which ‘ :
' A is an acetyl or a 3-(4—flubrophenyl)propionyl
group, ) '
Xxx' is D-Nal(l) or D-Nal(2), o ,
H,Xxxz—Xxx3 is D-Cpa-D-Pal (3} or'a=single bond,
20 -1;xxx4-is'8er,“ I . o
Xxx° is N-Me-Tyr, <
Xxx® is ‘D-Cit, D-Hci or a D-amino acid group of the'
" general fofmﬁla {II)




"15 in which Ais an acetyl or a 3e(4-fluorophenyl)propio@yl ro%ﬁ Xxxl i's
D-Nal (1) or D-Nal (2) , Xxx2-Xxx3 i s D-Cpa-D-Pal (3) or H &PRENBodnd, 20
- Xxx4 is Ser, Xxx5.is N—Nb-Tyr,'XXXG_ig D-Cit, DHci or a D-amno acid
group of the general formula (I11) (U~in which nis the nunber 3 or 4,
where Rl i's a group having the gegeral forrmula Il - (CH2) P-CO NR2R3
(:1'Ll') where pis an integer fromYy to 4, R2 is hydrogen or an alkyl group -
and ‘R3 is an unsubstituted diH1p -.substituted aryl group or .heteroaryl
group, or Rl is a 3-amino-1,2,4-triazole-5"carbonyl group or RL is a ring
~of the general fornmula (IV) 15 jin.which q is the nunber | or 2, R4 . is a

hydrogen atom or an al kyl grouﬂEHﬁ% is a hydrogen atomor an -al kyl group
.and X is an oxygen or sul phur atpm Xxx7 is Leu or Nle, 20 Xxx8 is Arg or
Lys (iPr) , Xxx9 is Pro an@)xx is Ala or Sar, and their salt's with
“pharmaceutically acceptabl e” i'ds. 17 February 2005 Further peptides are
abarelix, azaline B,- detirelijx, ranorelix (Stoeckemann and Sandow, J.
Cancer Re-s. Cin. Oncol. 199¥, 119, 457) and RS-68439. -The structures of
t he peptides nentioned are found in: Behre et al., GhRH -antagonists: an
overvi ew, Proceedings of the 2nd Wrld Conference onUQNuIation-Jnduction,
The Parthenon . Publishing Goup Ltd.; Kutscher et al., Angew. Chem

in which n is the number 3 or 4, where R! is a
~ group having the general formula III ' '

- (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}is a-3—amino—l,2,4—triazdie—5+carbonyl group or R’

~is a ring of the general formula (IV)

- .
N
: i (q N
- Rw=
15 | -
o ‘in which q 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, | | S
20  xxx® is Arg or Lys (iPr),
| | Xxx® is Pro and -

10 is Ala or Sar,

Xxx
and their salts with pharmaceutically acceptable

acids.




 -25- '30C ign order. .0

1997 109 - 2240. 10 The acid' add| tion salts of t he pept ﬁaﬁ eg})l ﬁéed as.
Startyng materials are preferably easily sol uble salts 9 '
"acet ates, hydrochl orides or sul phates. According to the novel process, the
starting peptide 15 salt is conpl etel@ or partly dissolved in-a diluent or
suspended ‘'t I t is_then added. Solvent and dilf uent can be ;
i denti cal hﬂdﬂ%ereﬁ%btg%g i bf' &% sagﬁf Jsx'anazaillf}@nt% afgtiftsliganyl e:
‘wat er, et hanmmoreﬁeitmah‘btqeclp@r@mmoamdlSapdowpanaL ChrtepoResaceflang, 20
di rrethyl ket me et hyl QN i et m

e i@yé itlﬂg S &i;@(ﬂ%’omtrﬁlg gﬁHFBH@eshé’;ane

di met hyl f or mam de, N-ne pyr ol déne
hept ane and ?ﬁ@(tRﬁI@%lQ%rfé%fﬁtl@@Mn@Ie f@@pdopanoBEbreaeEt ede ,alGaRH

-preferred. dnhMadeii SO0t eph vael"vt_l@wfso Rehih %@ yoﬂftéetgnéo%or 25

| i kewi se to be preferred. The m xed 1on exchanger, i e. ure of an
aci.di ¢ and. PHEIFG%n QQChanﬁ&at%%n addeducsiohe <t Bﬁr@hegaspenm on

of the star tHulngmrigieesahp rd 30 ROssthke 10N grchangffed s, ciaegn exanpl e,
Anberlite(r) basi c.

f i on exchanger depends on the:nunber
groups per p]egp% ’deﬁﬂ; %%ﬁ’ou is determned by addition until a constant
pH i's obtained. For exanple, 35 10 g of Anberlite MB-3 are needed for 1 g.
of cetigrel p f, & a o) S durjng the preparation- of the
bases |£8adjl‘&fs%t e%h?d %Sq\f%ttlgl]n 4 ggﬁen%f ?’S‘n PHR l:ig t?r“ﬁ’alr‘{)y 08%active
. canpound sal&taé‘{‘ﬁémye@atema#mrareupa“lefleurabﬂg amdyofs@hmleiesaatt;s with :
am o aci ds dii B drkasica: dieast el J B LhoUlap i the case of

salts of. LHRH antagonists (for npl e cetrorel ix abarelix,
ganirelix, ranorel i x whi ch can be present, for exanple, as acetate),-

dependi ng omddeedaati Veo COMROUASvEEEhr ot d, en’eﬁéatsttfa%t%*}@” Seﬂ%d&xceed

t is completely or partly dlssolved 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 example: 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.

- The mixed bed ion exchanger,r i. e, xa. mlxture of an

' a01d1c and a basic ion exchanger, 1is 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 determined 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 preparatlon of
the bases is adjusted to 7.5 to 13, dependlng on the



’10 avoi d breakdown of the peptlde The reaction tinme for, .t atlon
- of. the free base customarily takes place within a few%%uf”%g%gé
"exanple 20 min starting fromcetroreli,x _acetate. It can also be Ionger

for exanple approxi mately 1 h, starting fromecetrorelix 15 enbonate. After

achi eving . a Qeﬂibgntcm gge Sraqacct ‘L"%loiggbr rﬁfgﬁ P%I &%51# g:lfje?ﬂestlﬂge(s:?m ty'.

deconposi tion ucts
of the sol uFF‘éﬁs OfZ(PGIPﬂ'elqi%nSéithawgéh aHSLrtd"leanC:c@smhadlhgom thes teact i on

m xture. Remp¥aktgaRn, beyear kined, oMty . Py, SCEge ff
centri fug| ng or col umm fi Itrlatld%n l‘Ighe a]fegiirq tnéo ur Oe#u??%% ofO% he free

“peptide baselHRB5 GRLEAON Stfst Ao, SwaTRd e q@mre&iza@ r i s

- possi bl e 3w thbahélaﬁl, d gﬂﬂi\répﬂmt rafoeb1tihe Wepky edarachd addidd.an salt.
The acid can_.be added is a solid substance. or in solution'or. *as a

suspensi on. TRY exea%?li“? €t hea§an§°%‘§7te)che JdPLRIBRI 0fOR hetHe e Peigis de base
can 30 takecphpocentiousbd.acid. The reaction tinmes are in the range froma
fewmnutes to a few hours. For exanple, for the formati.on of cetrorelix
enbonate the reaction tinme is 1.5.h. 35 The reaction solution, which is
customari | y Eheatenperathee sﬂlmu]lda fot t exededTIS-s30 Y nin candelercde

renoved i\ t ha @i @ S ternativel Ly, bef ore
the renoval %f t he g%la?/{ed%%n rbsf §8§E§g§5 Zﬂ;lcel p?é:\‘!’rlﬁg g §tPFv S Tor
~vehicl es canthR RIRRREAEIR Csfol @hﬁonfrﬂrhe bajsk t | orstodmaticl exdigkeant s can

take place ﬁﬁhébS@itﬂlﬁeéoféwshghhkﬁsf'Eb&a%k% 3% 3ot & SR ng
f||trat|ona a.-sterile-filtered solution. Suitable éxci |ents ar e, for

"+ exanpl e, 1| cetEomsilisy | ag5EateL Jit sERBLIZLER abeh. lovgerdi 9T o t he
“invention, tmm;_mé ovmmgraairﬁét@ﬁﬂ be h 10 swaransf Brcdiddeapef ihe

| apprOprigteeQ'rﬁioq'ia@é:Etﬁ%%Er achieving a constant pH, the reactlon
' -should be discontinued, since decomposition products,
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@ad&éd 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




"adi pate, ascorbate, alginate, benzoat e, benzene- sul | phopaEn Qe de
carbonate, citrate, chloride, " dibutyl phosphate, dihydrogencitrate, -
“di-octyl phosphat e, dlhexadecylphosphate fumarate, gluconate, gl ucuronate,
15 gl utamate, hydrogencarbonate, hydr o%ent artrate, hydro chlori de

hyd t t '
_nélgggSQCIp;%%g %igg%ge adggk§bgsalang?hlé%%ospﬁ gggaégﬁﬁ‘%lgP ee?ae:rate
succi nate, sePphbien. tﬁheraﬁéltlannafethalea@epoehtsz@aocmwkﬁh@ﬁanﬁ63
Exanpl e: 46. 44 Q‘goiigoggﬁoﬂgrgt@?gﬁg'fll¥¥§ﬂ utlon %%%érg er%@ vat er

and di ssol ved mnth stirrin = solution was then ut ed
with 3261 g 6l %%b@%aﬁ%la %\F%W%@Tf#l?@réféﬁ%@lmqﬁ@n 2) . Sol ut-won 2 was
- filtereds through a glass fibre prefilter after dilution and the filtrate
was mixed with, 390 g of Anberlite MB3 (m xed 30 bed ion exchanger formed of
strongly aci %t%%}gon§%ﬁﬁPl%ﬂﬁ%WIé%@hangEPE) (B3Bter e PRORHP ot i rring.
316.8 g of negwibiodl pasyl sedloekoTublS sathwater with stirring. (=
'solution 3). After stirring for 15 min, the pH of the-supernatant 35
solution of m xture 1 was neasured, . and after stirring -for a further 5
m nut es t he Jpttowdimeasar ceadaiventiioa, sdieit fohlowhsgt hebtsepanated from

he Anbepl h f d b
 the Anheo) 4 g-ARR o4 Ppouaios LpRE BN ) i LeELs, AL L2 diad been
" mixed wit h EBilFﬁ["ge:of ayfsoiiateaci d adigimasid r ri dpnzpate  m xb@m@am
vigorously siigHsshédr apkumther 1&%ﬂbdﬁ%¥é*“’é?€f&@§t tuhRiod s 201 ution

was then filtered thro%%; a glass fiber prefllter this solutidn was a

" pH of 8.4 (FIHHIRhPSE)ATem e HdySRTEHE SRt néia%ftérapmswh&tef |
ground- gl as sijaimc[wgelpmm&ef,l sE@hisr et eft gmh&bﬁatequgducﬁ&@nalﬂ% were-
'thy‘to € Qfﬁ@gégé e, %h%%bg%cg gg%te,SInqgrogentartrate, hydro-
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 .




‘solutlons or suspensions neasured. contain ethanol and 19,45 Hiny Jt@Ecat ed an

- apparently hlgher val ues. 3333 .g of the solution 5 were sterile-filtered in
‘the reaction "apparatus, 15 which was §dlusted to,RT, and 528 g were
sterile-filtered to give the to RT, with stirring. and the_ ethanol/water

~down to : <z uo pensi 1 e cetrorel enbonat e '
-suspension 1 11vvgés3 00 f;d\ﬁ'rﬁ% ia%%f%'%I u{| (.If%[% %‘66%!3 a%_#u_is(t%d %gl ution
6 was war meceirbe a%@it‘@**éhmﬁtlrhemdl ghilkl edXDflf:eoWth&lgolrmJJsdry 3 '

solution 5, ahieked (Fosol Mt iR By 29 Whh aﬂcgr khe- i&rﬁ{vﬂ‘%
'|nject|on Wi t tjl’l’ln (— suspensmn eacC ereay O- use

suspensi on Z°-dHjiRte 3P Iﬁhe%r%l%%%ﬁeél sbbﬁ@’é@h i at o9lesa  ifdpest i on

vi al s, psovupmwnﬁéwrw@m Vet B 0PPEESaapd brapshernktedshortie
freeze- dryi ection vials were frozen in a freeze-drying

unit at a pl tenile‘?rp@?ﬁf’mfﬁgo?ﬂ AT EDTRIRP LSS EER r R egrOURABY-afBans of a
dryi ng progrememda~psate tenpesadul eeléﬂ&f:@&?téglfﬂcﬁxfﬂd et @gd0C. The

FD unit with, o] d rile-filtered nitr theln ction 30
vials in the i tor\fl/\e?eggea egggﬁa‘aﬂ?e i acta]ps vﬁé?lgg Theﬁl’bﬁ? {’Eﬁ €and
rol | ed. Aft@oltfednese drpprgsivhe seeaeulreahj eohitahnviedtsano®r and L

sterilizgd MR 4T, [Waly The latter is i
optlonalzg 1%&%&0(7) Caé&‘lgnjaglct %%’ %&? vi—al (,g@%t ai nliﬁ% ‘07 -ng of .cetrorelix

enbonate coes b heo s34 vkg oaf %eWF—’éEeISltﬁrlle 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. 6r s.c. 'administratici.




“and 106 ng of mannitol. For reconstitution, 2 m of matgqﬁggkwumbgctlon
are used. The suspension obtained can be administered by i.mor

"s.c.administrati-on. 17 ;February 2005 é@ _Biological action: The cetrorelix
enbonate (2:1) |yophilisate (30 ng) tai ned according to exanple 1 is

resuspended in 2 mMl of water for injection and can then be adninistered'
parenterally, preferably subcutaneously (S.C) or intranuscularly (i

10 In the caBkobbgieak.acidimmi stration, a bioavailability :of about 30- 5096

(100% = intravenously adm ni stered cetrolix acetate) is found for the

~ cetrorelix enbonate (2:1). A partlcular advant age of cetrorelix enbonate'
©(2:1) lyophi Theat eeFE0FRbls raeberake " Bard) efverhilimates (30 pati ent.

The dur abi O%maa@éaoaccérdlﬂ@seod%&a&@q@ 1 apg tésas Neeksigr 2 enger at a
The_ cetrarelix enbonate (2 hlllsate according to

dose of 30- 1

‘the |nvent|%g %eé:l r 838y IPIEF MY e8RFg Y GHGHurﬁfgsaidﬁ‘ln&ISI &8 phase
1..20 Fig. JpameiMppurme&ferbhbaycet sebelitinpbasip cENees rabiron as a
function of IIHE é? nning fromthe in. admnistration of 60 ny
of cetrorel %% Eﬁﬁﬁ X Ig dphi | i sate according. to-25 exanple 1 in

"~ hurmans. No burst effect (about 100 ng/m ) is determ nable. Duration of

ccLion 9912 bty A e B LA SRR ARISAT.
- areas of .app¥ cabort of3Q‘tfé)qoedﬂ+Qﬂ)e% sa tsIJé:d-’@O’IedhON@lYt o admd nilwkemeidon are,
for exanpl e, c&Rkb1 W 058 BlEk) CRFOMRMHOSESr Life FEBEYEEY1 2R08mbonate
' (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 adminéstfation 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.




- 11 .,1309607 Patent C aiims‘: 1. . Process for the productipgigf A 2005 _
‘pharmaceutical preparation for.parenteral admnistration to B ramal S,
characterized in that.an easily solubl ﬁl acid addition salt 3: Dgﬁa Si C
peptidic LHRH antagonist is reacted’i % fe presence of a s i di | uent
with a m xed bed ion exchanger or. a mxture of an acidic and a basic ion
exchanger 10P&kent fGkaigson of the free basic peptide; the ion- exchanger
"is subsequently separated off and the free basic. peptide i's then reacted
with an inorganic or organic acid with formation of the desired poorly.
sol ubl e aci il addi®5iessal £o&F the 1Brpeperéen suf t &bl Phpraeresddcadal

excipients, . vehiptsmatd/al buldd ngpagentsrare thenAddedangh the dil uent
i's s_ubs‘eguently renpved. 2.. Process . according to claim1,_ characterized in

20 that & salt of"&EE Girel FRETREVEFLFPY, dbaFRfF x 2NgfRFELY x 5043 ene B,
antide, A-75998, ateiid reddditismnogelix of RS- 68489ci speppiayed asirnhe
starting peptide salt 25C 3.. Process, agcor.ding,to claim1l1 or

characterized im RSO YRe actd i SSBRHGHI ¢ thci Fhe stREFIRICe aCI%E of
salicylic acid. 4&uiReddessiidorordiwith oaontxel bédi fienlekohdngel0or
ghaacter et 1 4l e B0 ol OgAd TR B 1
the dil&4@nt is' refdydtPiRatEm: foéetbedifiesy 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 addition salt -of the
15 © peptide, @ suitable phérmaéeuticéi‘ 'excipients,
vehicles apd/or bulking agenté 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
peptidé salt. ' '

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

C o

.- salicylic acid.

_ 4. Process 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.






