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Novel process for the preparation of cetrorelix |yophilisate Cet r oP®# | X
Is a decapeptide wwth a termnal acid am de group that is used as acetate
salt. The synthesi's and some pharnacologlcal effects are described in.
Eur opean patent application 299 402. It should be possible td“ﬁd%$n1§§er
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sol utions of the decapeptide are unstable, autoclaving i.n the final
_ container is not possible. Under sterilisation conventional in the
' Cetrorelix is a decapeptlde with a terminal ac1d amlde group

that is used as acetate salt. The synthe51s and some .
pharmacologlcal effects are descrlbed in European patent
application 299 402 _

It should be p0551b1e to admlnlster the active substance B
subcutaneously in a dose of 0.1 to 20 mg. Aqueous solutlons of
the decapeptlde are unstable, autoclav1ng in the final contalner '
is not pos51ble. Under sterlllsatlon conventional in the
pharmacopoelas, the decapeptide tends to decompose. To obtain an
1njectable solution it ‘was therefore necessary to develop a
_lyophlllsate. ' '

The amount of active substance in the solution to be lyophlllsed
is, however, so small that, 1n low active substance _

| concentrations, only a loose fluff results on the glass wall of
the ampoule after drying the solution free of auxiliary
substances which fluff is carried out of the vial with the
stream of steam used for sterlllsatlon. It is therefore
necessary to use a bulklng agent. that forms a stable cake. In
high . concentratlons this aux111ary substance can be dlspensed
with. The following auxiliary substances may be considered as
bulking agents: hexitols, in particular mannitol, glucitol,
sorbitol, such as D-sorbitol, dulCltol allltol altritol (for
example D- and L—altrltol), iditol (for example D- and )
L-iditol), their optlcally active forms.(D- and L- forms) as well
as the corresponding racemates. Mannitol is used in particular, |
such as'D-mannitol L—mannitol, DL—mannitol sorbitol and/or
dulcitol and of these preferably D—mannltol The hexitol used
may also be mixtures of the hex1tols named, “for example mixtures
of mannitol and sorbitol and/or dulcitol. Since dulcitol is less'
water soluble than, for example, mannitol the dulcitol content
~in the aqueous solution should not exceed for example 3 percent
by weight. Mann1tol and sorbltol, on the other hand, can for
example be mixed in all ratios. —
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phar macopoei as, the decapeptlde tends to deconpose To obtain an injectable
‘solution it was therefore necessary to devel op a Iyophlllsate The anount
of active substance in the solution to be |yophilised is, however, so smal!|
that, in |ow active substance concentrat+odss only a Ioose fluff results on .

the glass gglit ofrérh%@aapeaielefteraﬂéalgasttsléotata@a 6tﬁer0f auxi | iary
subst ances whi ch fluff is carried out of the vial with the stfeam of st eam

used for s?%ﬂY??E%ﬁ? PW?rW§°?WE&%#tr%uﬁttt§§%r§u?%t%%%e§'bﬁPRbn@sagﬁﬁPo
that fornsa@ids$pbsecisaks. alnntmgh SsDyetmé | alyoige} hphenyXalaninesubstance

be di h | b b d d
2 oo ki PR et ad Uf R S R AT R BRE MR ERLBRY, O P T
such as E)nm&!NiQWlpﬂnr@li@¢neaJgluobsealfru¢b¢s¢ioalbumnnlendteqndvalent
L-altri tolaumfia#olgéﬁeé & 's&ie 388uh- eﬁiéetae Q;léleatb&atgx_aasy ve

forms (D and or e as the correspondi ng racemates. Manpitol -is
used in pa‘i’?t'&tﬂ’%rag%’éﬂ a% ehewtepount nFeeh sﬁshﬁﬂﬁ?’?o}n thepi tol

and/ or dulscbwtmwdwmchheseusé@fséabffe&wyi@?, Therbexekahpyeed may
Iatso be ”‘fé“éeSaP s ? ngéhglsfggnggampfe gx?np parts gy welght based'
- on 1 part by welght of cetrorelix. In the finished lyophlllsate
the total amount of ‘such aux111ary substances may be up to 16.9
parts by weight, based on one part by weight of hex1tol In
detail, the amount of such auxlllary substances depends on: the
amount of hex1tol present and to such an extent that the total
amount of hex1tol and such other aux111ary substances in the
finished lyophlllsate is not more than a max1mum of 17 parts by'-'
.welght_ based on 1 part by weight of,cetrorellx. If only 0.1
- part by weight'of'hekitol is present in the ‘lyophilisate, it is
'thus possible to have up to 16.9 parts by welght of other _
aux111ary substances, if, for example, 8.5 parts by welght of :
hexitol are present, the amount of other aux111ary substances
may for example be up to 8. 5 parts by welght based on 1 part by
weight of cetrorelix.

'It was,_however,_found durlng the development work on the

'lyophlllsate that the active substance behaves in a very

',dlfferent and unpredlctable manner on processing. The f1rst
batches led to good results, but it soon transpired that
difficulties occur durlng sterile flltratlon and faulty batches
resulted. ' ' '

.'It is known from the 11terature, ‘for example from Powell M. F HE
_'Pharmaceutlcal Resarch, 1258-1263 (8)1991; Dathe, M: Int. J. .
'Peptlde Protein Res. 344-349 (36) 1990; Szejtll, J.: '

”Pharmaceutlcal Technology International 16-22, 1991 that
1ollgopept1des, partlcularly those with terminal acid amlde"
b.functlon, tend to form gels. Dur1ng ster11e flltratlon this - 1s
”apparent from the speed of flltratlon, 1ndeed ‘the 1ncreased
~ viscosity ofrsuch solutlons can even often already be detected
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of mannitol and sorbitol and/or dulcitol. Since dulcitol is |ess wat er
sol ubl e than;, for exanple, mannitol, the dulcitol content in the aqueous
sol uti on shoul d not exceed. for exanple 3 percent by wei ght . "‘Manni tol and
sorbitol, on t he other hand, can for exanpde-be nmixed in all ratios.

2 Apart fr J}?aqé@éléénf aisgepgéﬂ&hé igyéﬁdr&wfﬁs dﬁ&ﬂi{ﬁatbﬂneh

pharnaceutlcal auxi af%-su bstances,. such as am no acl such as al ani ne,
gl yci ne, dﬁ%%?? t ahf ks 5%%%1%3|*ﬁ%g%ﬁlﬁpsﬁ+h¥ﬁn¢ﬂlErGE?He feuci ne,

| act ose, mmmwrwmm dam cexgttLPps@efinsdtaceive HubEPanBsE eanteatent
‘Table 1 lists various results of the first 11 batches.

‘The active éubstaﬁce_contents fluctuaté betwéén 100% and 36%.

Table 1: Cetrorelix acetate

Batch Dosage '_ _ '-Active substahce contént
&

1 100 ug o L 100

2 500 pg S - 100

3 500 49 - %0
4 so0pg 0 38

5 500 pg 100

6 500 ug o .85

7 1mg -~ ' .80

8 1mg 100
9 +2--mg | o 100
10 2 mg R - 80
1 2 '

mg: - | . i T00
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-bul ki ng agents. Urea and sodium chloride may al so be used as bul king

agents. The total. anount-of such substances in the solution which is used
for freeze-drying, is for exanple 0 - 16.9 parts by weight, for exanple 0.1
- 7 parts by weight, based on 1 -part by wetght of cetrorelix. In the

fi nishﬁg gnepmcti%atreg h%u O%é‘rmé‘atf%mt e srfte%féaiyseyﬁeﬁé?gsmawnee
up to S ased, op  one par of hexi :
detail, tﬂé&gﬁﬁﬁﬁggﬁﬁ% Rk tris %%%§¥§HEE§X wg%ﬁh%°on t he amount of .
hexi t ol present and'to such an extent t hat the total ampunt of hexitol and
such other h |ni Iyo hi | n re
than a maX| éfaél%l&%%‘fséaﬁ%; ‘%ng a%zée Pﬂ par?m%iévéﬁ%#ﬁnlgrlfg
~cetrorel iXx- butsml,n ccergpiary blgumrght ethmlt olsoprepaneh: ¢atanel and

| yophi | i saden-¢1 dBcdHBE. PPESIP 8148 ,keg@_wat@o 18sé P2IEs £y VG Bk Of

ot her auxiliary, substances; if, for exa - parts wel ght  of hexi tol
are preserftol ‘t%c—?’h?mtﬁﬂ‘:}bfa%t?’%‘? %E&lll"i"gg‘?:rs%?%’é%sb ¥orSediwBl e be up

to 8.5 pardisldayide) géudlmmsphét@,aréo@yummm, Oéo&ﬂhzﬁ%ﬁd:ai(bonate,

phosphate buffer, guanidine acetate, urea.

Polymers may also be- used, such as gelatln, polyethylene glycol
600, hydroxyethyl starch, polyv1nylpyrrolidone, polyvinyl
alcohol. The addltlon of amino ac1ds, for example alanine,
.glycine, ly51ne, phenylalanlne, asparaglnlc acid, glutam1n1c

- acid and leucine has also been described. _
Acids that were used were c1trlc acid, capryllc acid, octanlc
acid, hydrochlorlc acid, sulphurlc acid and acetlc_acld.
Physiologically acceptable'surfactants that may be used are

| benzalkonium chlorlde, cetyl alcohol bile ac1ds, lec1th1ns,
polysorbates, Spans(R) and Pluronlcs(R) ' o
.Carbohydrates and cyclodextrlnes such as glucose, 1actose,_'_
mannitol, saccharose,.alpha-,.beta- and.gamma cyclodextrlns,l
hydroxypropyl-alpha- and'beta—cyclodextrins, hydroxyethyl. _
cyclodextrins and methyl cyclodextrins were'already used. TheSe'
auxiliary substances were ‘tested as flltratlon supportlng agents
to prevent gel formatlon._

No satisfactory solutlon of the problem could however, be
detected. Only ac1d1f1catlon with acetic acid showed part1al
successes. Here, too, it was, however, recurring necessary to
_accept'high filtration losses. It was then surprisingly found
that cetrorellx can be easxly dissolved in 30% volume/volume
acetlc acid. The. solutlon is then filled up. to a final
‘concentration of 3% cetrorellx with water for 1n3ectlon purposes
and mannitol is added. Although it is stated in the 11terature

- that the terminal amide group hydrolyses easily in acid medium, o
thls was not found in the case of cetrorellx. Solutlons prepared
accordlng to th1s method caused no dlfflcultles durlng
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It was, however, found during the devel opment work on the |yophilisate that
the active substance behaves in a very different and unpredictabl e manner
on processing.” The first batches |ed to-good results, but it soon
transpired that difficulties occur durlngE%terlle f||trat|on and faulty

bat ches re§ulggition . it JHRPMEY MBS |de FAWE st MRl d 'DMays
Powel I, M F.;--Pharnmaceuti cal Resarch, 1258 1263 (8)1991; Dathe, M Int. J.

Peptlde PfoUBdr Res. 344-349 (36) 1990; Szejtli, J.: Pharmaceutica
Technol ogyrHentfaritaia tareal stﬁzef&,atltﬁﬂhs h&tlurds gﬂpﬂptenémre ptiafidatdyy t hose

Tiicract o R OE ISRentts N aartios brtdle Bk %0 1he

i ncr eased hyiopdhddliitsa tifors vich dasantiibed Jaarstm}mr.ofﬂlmhmlamda(ﬁpmatet ected
(Publishers) "Pharmazeutlsche Technologle ‘2nd edition 1991,
Thieme-Verlag, Stuttgart-New York on pages. 557 - 559. a further
descrlptlon of the lyophlllsatlon process used is glven in DE-0S
37 35 614. S ' _ '
The lyophlllsate is used in the treatment of female sterlllty.
One therapeutlc process has hitherto consisted in st1mu1at1ng
follicle maturation using human menopause gonadotrophin and then
'trlggerlng ovulatlon by adm1n1ster1ng human chorion
'gonadotroph;n. The ovulation triggered thereby occurred 32 hours
later. The ova collected thereby are available for
extracorporeal sterilisation.

A dlsadvantage of this treatment W1th agonlsts is the fact that
‘up to 10 follicles mature in the st1mulat10n phase This
‘elevated follicle maturatlon leads to hormone level peaks of the
LH. These peaks result in an early stage of folllcle maturation
-and an ovulation at an unpredicted point in time. This impaired .
ovulation occurs in about 25% of treated cases and is a ‘
disadvantage since the cycle that displays d1sturbed ovulation
. of thlS kind cannot be used for the collectlon of ova and has to
R be repeated about 1 month later for the entlre treatment. |

Another disadvantage of the COnuentional simulation treatment is
the long treatment duration_of 4-weeks,whioh is needed to |
achieve Satisfactory-suppression.'The agonists continue to -
display a'hyperstimulation syndrome int1-2% of cases in which
the follicle cells hypertrophy. The risk of hyperstimulation is
'particularly great in the case”of'polycystio ovaries. The .
hyperstimulation_syndrome is a severe side effect which can lead
. to fatalities. o R | - -

It has now been fouhd'that the antagonist oetrorelix.displaQS'
the following advantages particularly in this treatment: '
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3 organol eptically. A gelatinous |ayer renains behind on the steryle
filter. It is then no | onger possible to prepare a nmedicament w th an
exactly defined active substance content. - Table 1 lists various results
of the first 11 batches. The active subsGaﬂce contents fluctuate between

100% and- 3fféatment with cettorelix over 5 days is sufficient to achieve
total suppre551on. The hyperstlmulatlon syndrome cannot arlse.
In addltlon, less HMG is used in the 2nd phase of therapy, the
ovulation trlggerlng phase. This glves this in-vitro
fertilisation treatment a not inconsiderable cost advantage.

. In-vitro fertilisation is, for example, used when a tube:anomaly
is present To perform this treatment it is neoessary'to
_precisely monitor the cycle and to ‘establish the time of
ovulation as pre01sely as p0551b1e. Thls has hltherto only been
achieved to a limited extent since preovulatory LH 1ncrease
often occurred too early due - to 51mulatlon with HMG/HCG, or was.
not malntalned for a suff1c1ent1y long period. Avoidance of th1s
.premature increase is, " however, of critical importance for the
success of the treatment in order to pre01se1y determlne _the
time of fertilisation. ThlS .reduces the physical and mental
'burden on the patients and makes optlmum use of hospital
logistics. To achieve this objectlve with great rellablllty it
'is necessary to suppress endogenous hormone production (LH—FSH,
oestradlol) as completely as p0551b1e to simultaneously
stimulate follicle maturation through admlnlstratlon of
exogenous gonadotrophlns (HMG/HCG) and to monitor the ‘hormone
status at any time. It is only when a suffic1ent1y large number'
of follicles ‘have been achieved (4-6), having approxlmately the-
same degree of maturatlon, that ovulatlon is trlggered by

B admlnlsterlng an HCG bolus 1nject10n.._

Use of an antagonist makes treatment substantlally more
successful and safer for the patlents.

- Another area of use of the cetrorelix lyophlllsate accord1ng to
the present 1nvent10n is to protect the gonads in male patlents,
Male patlents are pre—treated with cetrorelix lyophlllsate and
the act1v1ty of the gonads is relnforced As a result, other

harmful noxious agents, such as a radlatlon therapy or treatment L

with cytostatics, have no or only small possibilities of
'affectlng,the sen51t;ve tissue of the gonads. -

_ Erample of the.methodﬂof.preparation:
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Table 1: Cetrorelix acetate Bat ch Dosage o Active

subst ance cont ent 1 -~ 100 ug : 100 2

500 ug : 100 3 500 ug _ 90
4 . 500 ug . - 8675~ _ - 500 ug

100 6 500 ug S : 85 7 1 ny

80 8 ngy 100 9 - 2

100 . Approx 1.5 litres of water for injection purposes are prepared

in a suitable glass vessel. 210 g water for injection purposes
are prepared in another glass vessel and 91.17 g acetic acid are
added. fhe amount of cetrorelix acetate calculated (1.62 - 1.695
g, depending on the content of the batch used) is dissolved in
the prepared 30% acetic acid with stirring. This solution is
transferred to thenglassdvessel with 1.5 litres of water for
injection purposes; 82.2 g mannitol are added, dissolved and
made up to 3039 g with water for injection_purposes.

. In-process checks:

pH value: | 2.5 - 3.0 -
Density: 1.009 - 1.017 g/cm3 at 20°c
Refractire index: 1. 227 - 1.340 at 440 nm and- 20° C a

Sterlllsat1on of the solution is effected by filtration ‘through
an appropriate membrane filter (pore size 0. ZJnm) under aseptic.
conditions. 100 ml first runnings should be discarded. The
filters should be sterllised with superheated steam. Cetrorelix
'freeze-drled solution is stored protected from recontamlnatlon.
The solution is 1mmed1ate1y f111ed into colourless 1njectlon o
bottles DIN 2R, hydrolytic class I under aseptlc conditions and
provided w1th sterlle freeze -drying stoppers. The nom1na1
f1111ng amount is 2. 0 ml = 2. 026 g. '

The 2 ml injection bottles were rinsed in an injection bottle
waShing machine, dried with hot air and sterilised. The Cleaned
freeze—drying .stoppers were autoclaved. The closed injection
bottles were transferred to a freeze-drylng 1nstallat10n and

-'frozen at a plate temperature of -40°C. Drylng ‘is carried out
using a drylng programme at a plate temperature of ~40°C rising
to +20°C.' The installation is then flooded with sterile
nltrogen, ‘the bottles are closed 1n the 1nstallat10n and the
stoppers secured w1th crlmped CapS«
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10 2 ng 80 11 2 ng
100 ‘ 4 To avoid this gel

formation, the literature lists the follomnng additives which were tried
out experinentally: Organi ¢ sol vents may8be considered, for exanple.

acgtgnl tr:Tlee ﬂ?]ﬁ)géaﬂ@h béﬁililéérHrQU&ﬁBBkede¢rlﬂ§GQh.1y' EQEV @Hﬁﬂekr c2ekarek
an enzy éco ger kauiés? ?aufgy 1njectlogsgo§%leg gge removed and

destroyed

Cetrorelix lyophilisate 1 mg is a white, solid,'freeze-dried
cake in a colourless 2 ml injection bottle which is closed with
grey freeze-drying stoppers and yellow flip-off crimped caps.
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solutions, such as acetate buffer, citrate buffer, sodiumchloride, sodium
phosphat e, sodi um EDTA, sodi um bi carbonate, phosphate buffer, guani dine
acetate, urea. Polymers may also be used, such as ge

gl ycol 600, hydroxyethyl starch, polyvinyl®yfroli doneTmmlumrmﬁ mlunol
The additi@p, pfgam no acids, for exanpl e al ani ne, glyci*neg Iysime,s =
phenylalanlne asparagi ni ¢ aC|d glutam nic acid and | euci ne has ‘al so been
.. described. Acids that were used were citric acid, caprylic acid, octanic

aci d, hydr09h|beﬁhﬂ!iéatéubﬁhﬂrEépﬁﬂdé A06h 331 5 CaRthe. aEhaglahaglcally
acceptable sur t ant

f g i e useg ﬁ g enzalkoglun1 hIorkdei gtx
al cohol , bile GRFHeRE %gl?ﬂ?ng PEYFEBT b e8I NG AAEPER | CHAGACESTISed 1n
PIuronics[err]thihrbopgﬁtabgswemghtyofoﬁeptideeissdtbsaivgautnsQOOIactose
manni tol, sacc ag, d
hydroxypropyl h?bﬁ Q%QE Qgighﬁ ?rlns ﬁyé?%éygﬁﬁ FﬂcycFrags Ffﬁgdand
met hyl cyclodek@rWﬂ§eﬂe¢§dathea§9lubeqn snegbtayaedl&r9pbmbssadces wer e
tested as filtration supporting agents to prevent gel fornation.

:2. Lyophilisate according to Claim 1, characterised in that
mannitol is used as bulking agent.

3. Lyophilisate according to Ciaim 1, characterised-in'fhat'the
peptide is cetrorelix. '

4. Use of the lydphilisate obtained according to Claim 1.or 2
- . for the treatment of female infertility.

'5. "Use of the lyophilisate obtained according to Claim 1 or 2
for gonad protection.

6. Use of the lyophilisate obtained according to Claim 1 or 2
to prepare a medicament for the treatment of female
infertility. |

7. Use of the lyophilisate obtained according to Claim 1 or 2
to prepare a medicament for gonad protection.

\\
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- No satisfactory solution of the problemcould, however, be detected. Only

acidification with acetic acid showed partial successes. Here, too, it was,

however, recurring necessary to accept high filtration | osses. It was then

surprisingly found that cetrorelix can bel@asily dissolved in 30%"

vol ume/ vol unme acetic acid. The solution is then filled up to a final

concentration of 3%cetrorelix with water for injection purposes and

manni t ol i §umwds®. Al though it is stated in the literature that the

term nal am de group hydrol yses easily in acird medium this was not found

e o ey boh{ L kataoahd REnBi°BE" Yepseatibnoeherblo slPHT as
use of the lyophilisate to prepare medicaments to treat female

infertility and for gonad protection.-
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filtration. The correct anmount-e~of active substance were always found. The

filtration speed attains values that ensure satisfactory production
sequénces. A general process for sterile |yophilisation is described in
Sucker, Fuchs and Spei ser (Publishers) "Pharmazeuti sche Technol ogi e" 2nd
edition 1991, Thiene-Verlag, Stuttgart-New York on pages 557 - 559. A
further description of the |yophilisation process used is given in DE-OS 37
35 614. The lyophilisate is used in thd treatment of female sterility. One

t her apeutj c ocess has_ hi t to conS|sted ing follicle ~
mat ur ati on Yéﬁ %@%o ﬁﬁnﬁe%ﬁﬁrFﬁéﬁ ¥PRhdtisgte
ovul ati on by adn1n|ster|ng hunan chorlon gonadot rophin. The ovul ation

tri ggeredc%&eaf&yw%yra bcipdillids WA o TAEnI2100ChA R aLGLERY o' e
avallable extracor porea sterl | satl o
is used as acetate salt. The synthe51s and some

pharmacological effects are described in European patent
application 299 402. _

It should be possible to administer the active substance
subcutaneously in a dose of 0.1 to 20 mg. Aqueous solutions of
the decapeptide are unstable, autoclaving in the final container
is not possible. Under sterilisation conventional in the
pharmacopoeias, the decapeptide tends to decompose. To obtain an
injectable solution it was therefore necessary to develop a
lyophilisate.

The amount of active substance in the solution to be lyophilised
is, however, so small that, in low active substance
concentrations, only a loqse fluff results on the glass wall of
the ampoule after drying the solution free of auxiliary
substances which f£luff is carried out of the vial with the
stream of steam used for sterilisation. It is therefore
necessary to use a bulking agent that forms a stable cake. In.
high boncentrations this auxiliary substance can be dispensed
with. The following auxiliary substances may be considered as
bulking agents: hexitols, in particular mannitol, glucitol,
sorbitol, such as D-sorbitol, dulcitol, allitol, altritol (for
example D- and L-altritol), iditol (fbr example D- and +
L-iditol), their optically active forms (D- and L-forms) as well
as the corresponding racemates. Mannitol is used in particular,
such as D-mannitol, L-mannitol, DL-mannitol, sorbitol and/or
dulcitol and of these preferably D-mannitol. The hexitol used
may also be mixtures of the hexitols named, for example mixtures
of mannitol and sorbitol and/or dulcitol. Since dulcitol is less
water soluble than, for example, mannitoi, the dulcitol content
in the aqgueous solution should not exceed for example 3 percent
by weight{ Mannitol and sorbitol, on the other hand, can for

example be mixed in all ratios. RAPLACPNWAH‘SHHETb SG
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A di sadvantage of this treatment with agonists is the f Nﬁgq,qggmﬁ
~follicles mature in the stinmulation phase. This el evate

mat uration | eads to hornone | evel peaks of the LH These] ppaks riﬁ,@hv J gn
early stage of follicle maturation and an ovul ation at & pﬁr%lﬂ t pqgi n

in time.. This inpaired ovul ation occurs in about 25% of
i s a disadvantage since the cycle that di2spl ays disturbe ovul ati on of thi

ki nd canng%a E§Gﬂ ﬁé§1£$53f¥ﬂ|§“§1§31ﬁgks§$§eaeg %
ater

1 nonth | for entire treat |sadvanta.e of the
convent i oﬁ&P"§PFrﬁP5ﬂ- Rharmagenticals auwrd 1igxy SPREEARAES duFUEh AF AMIPheeks
whi ch i s aeeds{ sochcas w&mﬂie,sfq;gi&rme,sups&a&sl phenifh&l&gnm,st s continue

{5, ) oPLkeppipehet U BSOSO gk abecoaRahae o0 L1 |

great in PRAY¥ABE BYr yééﬁﬂn(Hlﬂnﬂﬂeesfrvﬁéoﬁ?peﬁébﬂmﬂ$a§$QnﬁQHﬁRﬂlﬁﬂ§ is a

severe si galRihgchgehtsh Ghda | &l sodium chloride may also be used as
bulking agents. The total amount of such substances in the
solution which is used for freeze-drying, is for.ekamplé 0 -
16.9 parts by weight, for example 0.1 - 7 parts by weight, based
on 1 part by weight of cetrorelix. In the finished lyqphilisate

- the total amount of such auxiliary substances may be up to 16.9

parts by weight, based on one part by weight of hexitol. In
detail, the amount of such auxiliary substances depends on the
amount of hexitol present and to such an extent that the total
amount of hexitol and such other aqxiliary substances in the
finished'lyophilisate is not more than a maximum of 17 parts by
weight, based on 1 part by weight of cetrorelix. If only 0.1
part by weight of hexitol is present in the lyophilisate, it 'is
thus possible to have up to 16.9 parts by weight of other
auxilia;y substances; if, for example, 8.5 parts by weight of
hexitol are present, the amount of other auxiliary subétances'
may for example be up to 8.5 éarts by weight, based on 1 part by
wgight of cetrorelix. '

It was, however, found during the development work on the
lyophilisate that the active substance behaves in a very he
different and unpredictable manner on proce551ng The first
batches led to good results, but it soon transplred that

difficulties occur during sterile filtration and faulty batches
resulted. .

It is known from the literature, for example from Powell, M.F.;
Pharmaceutical Resarch, 1258-1263 (8)1991; Dathe, M: Int. J.
Peptide Protein Res. 344-349 (36) 1990; Szejtli, J.:
Pharmaceutical Technology International 16-22, 1991 that
oligopeétides, particularly those with terminal acid amide
function, tend to form gels. During sterile filtration this is
apparent from the speed of filtration, indeed, the increased
viscosity of such solutions can even often already be detected



tofatalities. It has now been found that the antagonist cetrorelix

di splays the foll ow ng advantages particularly in this treatnent:

6 Treatnent with cetrorelix over 5 days is sufficient to achieve total
suppression. The hyperstinulation syndrone cannot arise. In addition, |ess
HMG is used in the 2nd phase of therapy, the

3
o::"ganoléptically. A gelatinous layer remains behind on the
sterile filter. It is then no longer possible to prepare a
medicament with an exactly defined active substance content.

Table 1 l:_i.sts various results of the first 11 batches.

The active substance contents fluctuate between 100% and 36%.

Table 1: Cetrorelix acetate

Batch Dosage - Active substance content
%
1 100 g 100
2 500 ng 100
3 500 ug 90
4 500 pg - | 36
5 500 ng - 100
6 500 ug _ 85
7 1mg 80 N
8 -1 mg -100
9 - 2 mg 100
10 2 mg 80
11 2 mg 100
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Polymers may also be uséd, such as gelatin, polyethylene glycol
600, hydroxyethyl starch, polyvinylpyrrolidone} polyvinyl
aldohol. The addition of amino acids, for example alanine,
glycine, lysine, phenylalanine, asparaginic acid, glutaminic
acid and leucine has also been described. _
Acids that were used were citric acid, caprylic acid, octanic
acid, hydrochloric acid, sulphuric acid and acetic acid.
Physiologically acceptable surfactants that may be used are
benzalkonium chloride, cetyl alcohol, bile acids, lecithins,
polysorbates, Spans(R) and Pluronics(R).

Carbohydrates and cyclodextrines such as glucose, lactose,
mannitol, saccharose, alpha-, beta- and gamma-éyclodextrins,
hydroxypropyl-alpha- and beta-cyclodextrins, hydroxyethyl
cyclodextrins and methyl cyclodextrins were already used. Thgse
auxiliary substances were tested as filtration supporting agents

-

to prevent gel formation.

No satisfactory solution of the problem could, however, be

. detected. Only acidification wifh acetic acid showed partial
successes. Here, too, it was, howevér, recurring necessary to
accept high filtration losses. It was then surprisingly found
that cetrorelix can be easily dissolved in 30% volume/volume
acetic acid. The solution is then filled up to a final
concentration of 3% cetrdrelix with water for injection purposes
and mannitol is added. Although it is stated in the literature
that the terminal amide group hydrolyses easily in acid medium,
this was not found in the case of cetrorelix. Solutions prepared
according to this method caused no difficulties during
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The filtration speed attains values that ‘ensure satisfactory
production sequences. A general process for sterile
lyophilisation is described in Sucker, Fuchs and Speiser
(Publishers) "Pharmazeutische Technologie" 2nd edition 1991,
Thieme-Verlag, StuttgartéNew York on pages 557 -~ 559. A further
description of the lyophilisation process used is given in DE-0S
37 35 614.

The lyophilisate is used in the treatment of female sterility.
One therapeutic process has hitherto consisted in stimulating
follicle maturation using human menopause gonadotrophin and then
triggering ovulation by administering human chorion
gonadotrophin. The ovulation triggered thereby occurred 32 hours
later. The ova collected thereby are available for
extracorporeal sterilisation.

A disadvantage of this treatment with agonists is the fact that
up to 10 follicles mature in the stimulation phase. This
elevated follicle maturation leads to hormone level peaks of the
LH. These peaks result in an early stage of follicle maturation
and an ovulation at an unpredicted point in time. This impaired
ovulation occurs in about 25% of treated cases and is a
disadvantage since the cycle that displays disturbed ovulation
of this kind cannot be used for the collection of ova and had to
be repeated about 1 month later for the entire treatment.

Another disadvantage of the conventional simulafion treatment is
the long treatment duration of 4 weeks which is needed to
achieve satisfacfory suppression. The agonists continue to
display a hyperstimulation syndrome in 1-2% of cases in which
the follicle cells hypertrophy. The risk of hyperstimulation is
particularly great in the case of polycystic ovaries. The

hyperstimulation syndrome is a severe side effect which can lead
to fatalities. '

It has now been found that the antagonist cetrorelix displays
the following advantages particularly in this treatment:



7

Approx. 1.5 litres of water for injection purposes are prepared in a

suitabl e glass vessel. 210 g water for injection purposes are prepared in
anot her gl ass vessel and 91.17 g acetic acid are added. The anount of
cetrorelix acetate calculated (1.62 - 1.695 g, depending on the content of
the batch used) is dissolved in the prepared 30% acetic acid with stirring.
This solution is transferred to the glass vessel with 1.5 litres of water

f or

i nj ection purposes, 82.2 g mannitol e added, dissolved and nade up to

3039 g with water for injection purposes. ‘

Treatment with cetrorelix over 5 days is sufficient to achieve
total suppressiqn. The hyperstimuiation syndrome cannot arise.
In addition, less HMG is used in the 2nd phase of therapy, the
ovulation triggering phase. This gives this in-vitro
fertilisation treatment a not inconsiderable cost advantage.
In-vitro fertilisation i;, for example, used when a tube anomaly
is present. To perform this treatment it is necessary to
precisely monitor the cycle and to establish the time of
ovulation as precisely as possible. This has hitherto only been
achieved to a limited extent since preovulatory LH increase
often occurred too early due to simulation with HMG/HCG, or was
not maintained for a sufficiently long period. Avoidance of this
premature increase is, however, of critical impdrtance for the
success of the treatment in order to précisely determine the
time of fertilisation. This reduces the physical and mental
burden on the patients and makes optimuﬁ use of hospital
logistics. To achieve this objective with great reliability it
is necessary to suppress endogenous hormone production (LH-FSH,
oestradiol) as completely as possible to simultaneously
stimulate follicle maturation through administration of
exogenous gonadotrophins (HMG/HCG) and to monitor the hormone
status at any time. It is only when a sufficiently large number
of follicles have been achieved (4-6), having approximately the
same degree of maturation, that ovulation is triggered by
administering an HCG bolus injection.

>

Use of an antagonist makes treatment substantially more
successful and safer for the patients.

Another area of use of the cetrorelix lyophilisate according to
the present invention is to protect the gonads in male patients.
Male patients are pre-treated with cetrorelix lyophilisate and
the activity of the gonads is reinforced. As a result, other
harmful noxious agents, such as a radiation therapy or treatment
with cytostatics, have no or only small possibilities of

affecting the sensitive tissue of the gonads. REPLACENH%“‘SHEET

Example of the method of preparation: 13 MAR 1997




| n- process checks: pH val ue: 2.5 -'3.0 Density: 1. 009 -
»1.017 g/cnferr] at 20C Refractive index: 1.227 - 1.340 at 440 nm and
20[err]C Sterilisation of the solution is effected by filtration through
an appropriate nmenbrane filter (pore size 0.2 un) under aseptic conditions.
100 m first runnings should be discarded. The filters should be sterilised
W th superheated steam Cetrorelix freeze dried solution is stored
protected fromrecontam nation. The soffution is i mMmedi ately filled into
colourless injection bottles DN 2R hydrolytlc class | under aseptic

FoTTi ndpedhy P f{fike"de s v [RIEEHIPK, Bl-pboRAChze pRERR0MMN
ri nsed 4¢1Quﬁﬂ#ﬁ&hiq(ﬁiﬁﬁﬂiﬂe§smdshﬂﬁ@ SavAtes, fQFléEJﬁFFHOROPUEPPsaﬁd
steriliged pdépard®ant bridtdRze (iaks"TesseiPaha 98§72yt aekdiedacifeageosed
InJECtIO dded. The amount of cetrorelix acetate calculated (1.62 -~ 1.695

g, depending on the content of the batch used) is dissolved in

the prepared 30% acetic acid with stirring. This solution is

transferred to the glass vessel with 1.5 litres of water for

injection purposes, 82.2 g mannitol are added, dissolved and

made up to 3039 g with water for injection purposes.

In—process checks:

pH value: 2.5 - 3.0

Density: 1.009 - 1.017 g/cm® at 20°C
Refractive index: 1.227 - 1.340 at 440 nm and 20°C

Sterilisation of the solution is effected by filtration through
an appropriate membrane filter (pore size 0.2‘pm) under aséptic
conditions. 100 ml first runnings should be discarded. The
filters Should.be sterilised with superheated steam. Cetrorelix
freeze-dried solution is stored protected from recontamination.
The solution is immediately filled into colourless injection
bottles DIN 2R, hydrolytic class I under aseptic conditions and
provided with sterile freeze-drying stoppérs. The nominal
fllllng amount is 2.0 ml = 2.026 g. .

The 2 ml injection bottles were rinsed in an injection bottle
washing machine, dried with hot air and sterilised. The cleaned
freeze-drying stoppers were autoclaved. The closed injection
bottles were tfansferred to a freeze-drying installation and
frozen at a plate temperature of -40°C. Drying is carried out
using a drying programme at a plate temperature of -40°C rising
to +20°C. The installation is then flooded with sterile
nitrogen, the bottles are closed in the installation and the
stoppers secured with crimped caps.




bottles were transferred to a freeze-drying installation and frozen at a
‘plate tenperature of -40[err]C. Drying is carried out using a drying
programme at a plate tenperature of -40[err]Crising to +20[err]C. The
installation is then flooded with sterile nitrogen, the bottles are cl osed
in the installation and the stoppers secured with crinped caps.
8 The injection bottles are checked visually for faulty closures and outer
faults. Faulty injection bottles are rengved and destroyed.

The injection_bottles are checked visually for faulty closures

and outer faults. Faulty injection bottles are removed and

destroyed.

Cetrorelix lyophilisate 1 mg is a white, solid, freeze-dried
. cake in a colourless 2 ml injection bottle which is closed with
grey freeze-drying stoppers and yellow flip-off crimped caps..




3CBfroreIix | yophilisate 1 ng is a white, solid, freeze-dried cake in a
:colourless 2 m injection bottle which is closed with grey freeze-drying

stoppers and yel |ow flip-off criaped caps.
L I
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Claims

1. Lyophilisate of a peptide with 3-15 amino acids and
optionally one or several bulking agents, characterised in
that 1 part by weight of peptide is dissolved in 100 -
10,000 parts by wéight of acetic acid and then transferred
to water and the solution so obtained lyophilised.

2. Lyophilisate according to Claim 1, characterised in that
mannitol is used as bulking agent.

3. Lyophilisate according to Claim 1, characterised in Ehat the
peptide is cetrorelix. '

4. Use of the lyophilisate obtained according to Claim 1 or 2
for the treatment of female infertility.

5. Uée of the lyophilisate obtained according to Claim 1 or 2
for gonad protection.

6. Use of the lyophilisate obtained aécording to Claim 1 oxr 2
to prepare a medicament for the treatment of female '
infertility.

7. Use of the lyophilisate obtained according to Claim 1 or 2
to prepare a medicament for gonad protection.
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1. Lyophlllsate of a peptide with 3-15 am no acids and optionally

one or sever al bul ki ng agents, - - characterised in that 1 part
by wei ght of peptide is diSSoIved in 100 - 10,000 parts by wei ght of
30 % acetic acid and then transferred to water and the sol ution
so obtained |yophilised. 2. Lyophilisate according to Caiml,
characterised in that mannitol is used as bul ki ng agent. 3. '
Lyophilisate according to C|a|n11 cha?gcterlsed in that the peptide is
cetrorellﬁ.0 =L4P'bE' ' DREbhRS y-Te ‘ E. to Cla{nxl or 2
for the tTeatmne . ¥ ate
obt ai ned according to Cla|n11 or 2 ABSTRACT °

Novel lyophilisate and method of preparation thereto as well as
use of the lyophllisate to prepare medicaments to treat female
infertility and for gonad protection.
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Claims

l. Lyophilisate of a peptide with 3-15 amino acids and
optionally one or = several buiking agents,
characterised in that 1 part by weight of peptide is
dissolved in 100 - 10,000 parts by weight of 30 %
acetic acid and then. transferred to water and—;Eé
solution so obtained lyophilised. |

2. Lyophilisate accordlng to Claim 1, characterlsed in that
mannitol is used as bulking agent.

. 3. Lyophllzsate accord;ng to CIaLm T, characterzsed in that the
peptide is cetrorelix-

4. Use of the lyophilisate obtained according to Claim 1 or 2
for the treatment of female infertility.

S. Use of the lyophilisate obtained according to Claim 1 or 2
for gonad protection.

6. Use of the lycphilisate obtained aécdrding to Claim 1 or 2

to prepare.a medicament for the treatment of female
infertility.

Use of the lyophilisate obtained according to Claim 1 or 2
to prepare a medicament for gonad protection.
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