EP 0 317 281 81 Description The present invention relates to novel

phar maceutical formulations, in particular to fornulations contai ning

nel phal an as the active ingredi &Rt03W283kH an is a wel | -established
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in component (b}, the citrate may be an alkali metal cifrate, e.g. potassium or preferably sodium citrate.
55 The amount of propylene glycol in component (b) is generally in the range 40 to 80% by volume. The
proportion of ethanol present in component (b) will generally be in the range 0.1 to 10% by volume. The
citrate will generally compriss from 0.05 to 5% wiv e.g. 1.5 to 2.5% w/v of the solvent-diluent.
Component (a) may be prepared using freeze-drymg procedures well known to those skilled. in the art
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Citrate will generally conprise fromO 05 to 5%wv e.g. 1.5to 2.5%w v of
the solvent-diluent. Conponent (a) be prepared using freeze-drying
procedures well known to thoseE R|3F73 Bin the art 3 EP 0 317 281 B1 of
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toil, and finally collected and cooled. Alternatively the substantially
pure hydr ochl ori de may be prepared from substantially pure nel phal an, 45
which may itself be prepared by EP&bR17i 283 Bdt hy|

N- pht hal oyI p am no- L- phenyl al anine or an acid addition salt thereof with
et hyl en such that the reaction tenperature does not exceed [err]
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f avour aP¥P®PI®Focess. The fornul ati ons according to the present invention may
be used to treat a variety of neoplastic 55 conditions in anal ogous manner
to the 2APPRAL y avail abl e injectabl e nel phal an preparati ons. Thus for
exar‘rpﬁ e the formulations may be used in the treatnent of |ocalized
mal i gnant nel anoma and localized soft tissue sarcomm Qf the extremties, by
regi onal perfusion. The¢ Goowenehide)i ons may al so be used{in the treatnent of
rel apsed acute nyel oi d{T a, ovarian al i gnant nel anoma,
and gultiple 4 EP O Iﬁg%@ﬂfg‘j Bl myel onm- aﬁoﬁfeﬁ} e'm mel phal an to be
adijni stered via the f@rifanaan BRs of the pl ese®Omavertion will depend upon
the nature and severit) ’UF’°?W‘R§'§'éSﬁ(ﬂPfPh§H§ fo bé”'tsr‘;l%ated. In general the
dosage schedul es to be f‘g Iarzg hode currently used for
i ntravenous nel phal an 1oYIRIIA{Y% °§'¥' B%ﬁ’@?ﬁ bt v §Hosac es 5 schedules have
beenaglescribed in the |i“papétypyeiidshaus, for exanple in the treatnent of
ovarian carcinom a Si i v / kg bodywei ght over
8 hours may be given every 4 weeks. Hi gh doses of nel phalan (e.g. 140-200
mg[ err] methsHM Ni stered i.ntravenously, nay be used with or w thout autol ogous
bone marTow transplantation , in the treatnent of relapsed acute nyeloid
[ uek&emi a propita bisable ailubi s R, HyBBEHIED AB inRdtéRé jbcdondl Mul tipl e myel oma. Low
I Nt r aveadlibe Maptatn f paet a6 Mlakhiof Bjegions]6 nO/ [err]) every 2 weeks for 10
f our doadestharydiraebioichicid sbibtihaad $te untinsojutiod is conlipietdised. The fornul ati ons
accor di Adyl and dissviye hed®@itdnel nvention will now be illustrated by the foll ow ng
non- |,j nMahenlgtqawegrpW@sWatemaMI@S-l 15 Conponent (a) Ingedients
cont ent Strdize the golutinebyrergptigiitaion. 50.0 ng Hydrochloric
Aci d, pie sirjfle vials. 34,5 [err] Povi done BP* 20.0 ny
Wat er fBPeZPHYecti ons, BP/ Ph Eur to 2.0 g 25
pol yvi n9‘PW“1‘6‘TaPBBP’|’§'sI\/Et hod 30 Prepare a suitable dilution of the
Hydroshloric Acid in Water for Injections. Add the Mel phal an to part of the
Water for Injections. /dcbntpbmsni-(pxjrochl oric AC| d sol ut| on and stli until

solution is conplete. A I sSofve the ) 5 Make up to wei ght
with Water for Injecti cﬁ%ﬁ%&e&&a the s@ ﬁeh{:éeﬁ'a' septic filtration.

Sodium Citrate BP/Ph Eur 029
45 Propylene Gylcol BP/Ph Eur 6.0 ml
Ethanol (96%) BP . 0.52 mi

Water for Injections BP/Ph Eur to 100mi

%0 Method ’ oo

Dissolve the Sodium Citrate in part of the Water for Injections.
Add a mixture of the Propylene Glycol and Ethanol.
Make up to volume with Water for Injections.
Sterilise the solution by aseptic filtration.
Fill into sterile ampoules or vials.
Stopper with sterile closures-and secure with aluminium collars.
Addition of component (b) to component (a) rapidly reconstitutes the freeze dried product to yield a
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Fill into sterile vials. Freeze dry. C ose and seal the vials. Conponent

(b) Ingredients content per vial Sodium G trate BP/ Ph Eur
0.2 g 45 . EP 0 37 ggBene Gyl col BP/ Ph Eur 6.0 m
Et hanol (96% BP 0.52 m Water for Injections BP/Ph Eur

to losgmmfo$%§8%§timg Maﬁ&eoét‘é% the SodiumCtrate in part of the Water for

I nj ect1ons mxfures ol ot Re Propyl ene dycol and Ethanol. Make up to
vol ungshdide Vater for Injections. Sterilise the solution by aseptic
flJ_}ra'h—Un—Fl Il into sterile anpoules or vials. Stopper with sterile
clogures and secure w th alum nium coI I ars Addi tion of conponent (b) to
conpoenent (a) rapidly cuuuai Ftrites—te—freeze—dr+eth product to yield a

EP 0 317 281 B1 sol utf 6f™%Bt™hj ection in the pH range 6 to 7.5. Exanple 2
5 Conponent (a) | ngr edingnetients conte@pérefat { per vi al Mel phal an BP

10.0 ng 10 Melphalan BP Hydroc BP/ Ph. Eur 25. 875
[ er®] Povi done BP Hydrachloric Acid, BP/Ph g10- 0 Mg or Injections, BP/Ph
Eur to 1.5 g 15 Met|hpgigh Ebeaﬁ reeze-dri ed nel @n hydrochl oride is

prepared as descri bed wateﬁgammt,gnslgp,ﬁpgponem 1'5@ The solvent-diluent is
prepared as descri bed—+f—TExanrpte—t—bExanrpte—3—25—+Freparati on of

subst antially pure nel phal an hydrochl ori de A suspension of melphalan (2.0
kg) et%&l rred in-0.36 Methanolic hydrogen chloride solution (18.0
trﬂa—nd t hen passed through a heated coil over a peri od of ca 2 mnutes
to I ve r | tered on di scharge
f ro% t heﬁ'g ngerg dn@h%ﬂaﬁ‘%&éﬁaﬂ\}g@e gé%r?'p\ré% agg&%%brggf‘ﬁwplé hours. The solid
Whl ch dompsied byl zed was filtered, washed with diethylether and dried at
[ eAr} 'T‘n—va'crro to yield nel phal an hydrochl oride (1 586g, 71% Purity
(HPLC) OTheS8fvenbdiliétis\prdparedad duddiBécid Ekdnpid £ 1] C 45. 7% H 5, 6% N
8. 2% C  31; 13% Found: C 45.82% H 5.37% N
8. 06%Exarfile 31. 08% An i nfra-red spectrum was obtai ned whi ch was consi st ent
wit4a the structure of mel phal an hydrochl oride. Exanple 4

Preparation of substantially pure melphalan hydrochloride

_ A suspension of melphalan (2.0 kg) was stirred in-0.36 M ethanolic hydrogen chloride solution (18.0
litres} and then passed through a heated coil over a period of ca 2 minutes to give a clear solution, which
s0 was continuously filtered on discharge from the coil. The filtrate was stirred at 0-5°C for 18 hours. The solid
which crystallized was filtered, washed with diethylether, and dried at 30-40°C in vacuo to yield melphalan
hydrochloride (1586g, 71%).
Purity (HPLC) 97.5%

35 Analysis

Calculated for CisH1902N2Cls: | C 45.7%; H 5,6%; N 8.2%; Cl31;13%
\J Found : C 45.82%; | H5.37%; N 8.06%; | Cl31.08%

An infra~red spectrum was 6btained which was consistent with the structure of melphalan hydrochloride.
Example 4

Substantially pure Melphalan

N-phthaloyl-p-amino-L-phenylalanine ethyl ester hydrochloride (187.25g, 0.5 mole) was dissolved in a

mixture of glacial acetic acid (205ml) and water (205ml), with sfirring. Ethylene oxide (83.0g, 1.9 moles) was

50 added slowly at 20-30°C, with cooling, then the solution stirred overnight at 20-30°C. The excess ethylene
oxide was removed by stirring the solution in vacuo for 1 hour, then benzene (700mi) and water (850mi)
were added. The acetic acid was neutralised by the addition of sodium bicarbonate (280g), and the aqueous
phase separated and extracted with benzene (2 x 140ml). The benzene solutions were combined, washed
with water (2 x 140ml) and dried by distillation. Phosphorus oxychloride (600g, 3.9 moles) was added slowly

55 to the benzene solution, whilst stining under refiux, the reaction mixture stirred under refiux for a further
hour, then evaporated to dryness at 60°C in vacuo. The residue was dissolved in a mixture of butan-1-ol
(625 mi) and ethanol (155 mi) at 80°C, and the solution was cooled to 10°C until the product crystallised.
The N,N-p-di (2-chlorosthyl)-amino-N'-phthaloyl-L-phenylalanine ethyl ester hydrochloride was filtered,



45 Substanti all y pure Mel phal an N-pht hal oyl - p- am no- L- phenyl al ani ne et hyl
ester .hydrochloride (187.25g, 0.5 m)l vvas d| ssolved in a mxture of

gl aci al aceti:c acid (205m) and ERef? 3% with stirring. Ethylene
oxide (83:0g, 1.9 noles) was 50 added sIowa at [err] with cooling, then
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whi | st Buriiw(HPILY 90%der refl ux, the reaction mxture stirred under reflux f or
a further hour, then evaporated to dryness at [err] in vacuo. The residue
was @ sS8IMfed in a mixture of butan-1-ol (625 m) and ethanol (155 m) at
[err] a?ﬂﬁ'"'tsrf@" the falierise GaYative SEaes AT} BF.[GH, BRtFR GBAHB LhitlcdNlsSEcryst al | i sed.
The NN-F 2- chI or oet hé g‘pam no- N - pht hal oyl - L- phenyl al ani ne et hyl ester
ory

hydr och ""““”?7—” 0‘? ‘?’°2%’f’a§f°'§9‘i"P’P‘%d as a suspension in

di | eth pha, h h 340 m d
ety ot ra]s%?%%“‘e#"“ S Pt e b v b 1T (340 1) an

chloro hyl roc| 840 m ).
and th?mi‘ R PP R ¢ bl SOERL B B Rl od Rl ity
filtered. The aqueous solution was evaporated to dryness in vacuo and the
resi egies. diasisieHuld®ist debordif B2RRA 2 (WREEin fHo)non-RydMYIRB@ haih-1RSing?SB i iPbdiRinfigy DY t he
addit i on @fligshect hyl amine (ca 90m ) at [err] until the final suspension was
at pH7. The nel phal an was filtered, washed thoroughly with nethanol (1000
m ) andd.drA fed\ualon[aerorcingitmanya:cdﬁimtsmtca::‘ #iareth hé Eitrdté Islar akOMRENGHat@S a wWhite -
solid (68.2g, 66%. Purity (HPLC) 97.3% 10 Cainms Claims for the follow ng
Cont raachi Mgm@hesk fos pregefing BEE injeCldble DiFmulBap ofBjelphdign WHich doldprisls forBilfatihg aé\ two

i nj ect abl eeAafaraemaeried’dn of nel phal an conprising as two separate conponents
a) freeze- dplifieererdéedynelphelan Rydchleddedpd de, and 15 b) a sol vent-dil uent
conpri si ng 2 &Iokptplvent,comprising A &itratpy Riepylengglycal walprendethasalol . 2. A fornul ati on
accordl‘Pg to cl |m 1 wherein conponent é i ncl udes a non- h¥‘droxyl at ed

mat r P& eigeaingpubsiantialy PP MAPARITH e MHER eomeETe neAine i n

non- hydr o e rgrogs & aq08) G P A pyinutes fnd £89fiag toy effest
formul ati o g(':s%(')o" gpr{alanémﬂ:ﬁ@"dg?al ne 1 to 3 wherein the citrate is an

al kal i gl toCthd ;@L@m @ntriﬂnﬁs@?ésh%@ &RY preparing an injectable
formy ation of nel ph a conprises fornmulating as two separate

conponeft A Adtndd BE BRpathg A uFe%{aab 3brMator B Rlelphdn dﬁcn%ﬁ.p.@as ?on%@ét’ﬁ& L el | uent
Conpri si Ngeparatd dompérats Pr opyl ene gl ycol , water and et hanol A process
for prepari ﬁ)grewmécﬁ:ﬁélplalahyiycpdehlenmnahal an hydrochl ori de Whl ch corrprl ses
heati ng a nbpd solvent-gGiluettebipprizing a civand, gigpslienpgyeol; WitarTandlthanBl. @ [ err] al kanol for
upN# 5 minutes and cooling to effect crystallisation of mephal an

hydr och? oA wethodClegérding tooelaimhe whesbit gomprgerCdaitincieies agoShieitoggatedEBatriciamaag 1. A
met hod f ore9¢¥t-eparing an injectable fornul ati on of nel phal an which conpri ses
fornulating as two separate conponents a) freeze-dried nel phal an

hydr och¥ oy Bethodagcgording fp dlgimy2 wherejn I“I?e?ﬂ"hwﬁﬁlaiegl'\‘?@"x@’@i"tl regane is pahoyjpyibysne
glyc® , wideand et hanol .

4. A method according to any of claims 1 to 3 wherein the citrate is an alkali metal citrate.

5. A process for preparing substantially pure melphalan hydrochloride which comprises heating a mixture
50 of melphalan and hydrogen chlotide in a C2—s alkanol for up to 5 minutes and cooling to effect .
crystaliisation of mephalan hydrochlorlde

Patentansprliche

Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, [T, LI, LU, NL, SE
§5

1. Injizierbare Melphalan-Formulierung umfassend als zwei getrennte Bestandteile
a) gefriergetrocknetes Melphalan-hydrochlorid und
b) ein L&sungsmittel-Verdlinnungsmittel, umfassend ein Citrat. Propylenglykol, Wasser und Ethanol.
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2. .A method according to claim1 wherein conponent (ﬁ) |nc1—des a

non- hydroxylated matri x-form ng agent. 3 A method acc

wherei n the non-hydroxyl at ed :%;ééﬁ% %ng agent is Hm

rolidone. 4. A nethod accordi a@ clains 1 to enemt eeltrate
is an alkali netal citrate. 5. A process for preparing substantially pure

mel pheaénad y sUispéiion inl dlnyMaineEEDRN 68, iRddl it duil Sthdd| and driéd at

el phabtain vaad 16 yrbid8 Xhitesolid (16214 sz%)mﬂeaihb}oeahleamedm Rks A&(%:J%g) cﬁndg?\t&wdes and

cool i hygroEibrieBéie (40 an)y &ridahd dismiel siifeddinderapiua iaa 18 hbrs|(cosldd 16 bo°G@nd filtored. The

Pat erdgesvep stigion waateearbatesp tdnmbe ih Wacuocing amedesier dissanasinandti@nol (&0, mBE, CH,

DEs R¥ielph@sn wes pretipijated by thé addfiBn 6bdidthyldmine (ca @0rhinates-10BC piitihtha rindf GLspahsioar ung

unf as\@e retiptd. Jhe melphaipst was itred, Meshed thetouptive with) mefbsinpli (€000 otrapd Kirieet at $0-40°C

Mel pHaasta iyafierd 19/ e pomaourd a5y vhitysqlid 382g<A9P4)t el - Ver d[ ] nnungsrittel ,

unf as%‘\é'ﬁd“@chg@‘f’r at. Propyl engl ykol, Wasser und Ethanol . 7 EP 0 317 281
11111111111 111 I 111 stirred as a suspension in

d' Bt nJP™MSt h m) . f h h 340 n d
o Bl fabe (e kb s TR P et (310 ™) o0
hi hi d (840 ni
Snd°rﬁ§“n§‘,4°*a‘f’%%{f§fﬁg":g,éﬁ§§: o s B R oIR8 0 L S00C and

filst ered. pybRveHRBMToMBlsHy |a(?:ﬂraié’az§'o%98‘g@$ Ghdtef &d%ﬁb‘i’ss in vacuo and the
resi due dissolved in nethanol (840 m) | phal an was precipitated by

t he aaldiatfortiation adtddidty/doardinn @ whérdin LoMbonedt(a)dnchidéa RdmthybrotyR®dinhdtiliormiagPeENSI ON
was at pgést. The nel phal an was filtered, washed thocoughly Wtih nethanol
(1000 m) and dried at 30-400C in vacuo to afford the title conpound as a
whiat 8. s @l fprahulalBB. AR eprdiioWiclainiP@ mihergin (thdPioDhy @ axyBled tnatrikliaming agdnais pBly¥igipyt-he -
fol | ow mjd@ent racti ng States: AT, BE, CH DE, FR, GB, IT, LI, LU NL, SE 1.
A injectable formul ation of nel phal an conprising as two separ ate corrponents
a) freefdopriptog aﬁ‘ié’rdfﬂﬁé?a‘ﬁ’ %(j"ﬁ'f”édﬁ? Bi‘"f‘%f@" thg sitratesds an alkali mefyl ciyatgo| vent - di | uent

corrprlsm a cjtrate, Iene wat er and ethanol. 2. A fornulation
actorli %g?t d fP%\P'ﬁFaI'“W?BI‘ %b@JPfg\'j Eﬁ?t °f(’55'p*\a'ﬁ’b Wﬂ'&é?'%P"FRfHQWHFWX% #eed
matri x- f rochﬁﬂge alr(“qul ation accordl ng to claim2 wherein the

non- hydroé Ie 'Fharaf' I VI n rolidone. 4. A
formul ati Br% ac%g? h‘ CR% &Renbﬁ'y&? n the citrate is an

al kald, 'K'%Ir&ksscfbttﬁrébtaﬁn %ﬁﬂacﬁaliyéu%mglaﬁ f rv&hng cBHpristY REHAR! Fityre

formul ajy Qnelpﬁﬁclann&hm&oﬂéh ¥kriab erQr@rl %ﬁ&{ro @ ' 3! ﬁ?&ar‘d\’\& P’ é?fﬂ&
corrponemy&amg\mjnroemﬁmgﬁhﬁﬂoene}.&ha an hydrochl ori de ahd b) a sol vent-dil uent
conprising a citrate, propylene glycol, water and ethanol. 30 6. A process
for pelaiparforntte sollbeing Gontthdting [Stutes TES, phal an hydrochl ori de which conpri ses
heat i ng a m xture of nelphal an and hydrogen chloride in a C2-4 al kanol for
up t ol. 5Anmeteadefer preperiog @h iiniggtable ferimulation afryalghalan wbish conprieds fofemlaadgass two

hydr ochisenatateecomgpngntss for the follow ng Contracting States: ES, GR35 1. A
net hod f o®) figpaersied mejphatenihygrechioddst. adf or rul ati on of mel phal an whi ch conpri ses
f o{r’f mul at i Pigt qYentvilyesicpapising aciitisorrenriese glycd.meteyendeteeli el phal an

hy rozchl ori

tl(-njod accorgmg to claim 1 wherein component (a) includes a non-hydroxylated matrix-forming
agent.

3. A method according to claim 2 wherein the non-hydroxylated matrix-forming agent is polyvinylpyr-
45 rolidone.

4. A method according to any of claims 1 to 3 wherein the citrate is an alkali metal citrate.

_ 5. A process for preparing substantially pure melphalan hydrochioride which comprises heating a mixture
50 of melphalan and hydrogen chloride in a C2-« alkanol for up to 5 minutes and cooling to effect .
crystallisation of mephalan hydrochlorlde

Patentanspriiche
Patentansprliche fiir folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, L}, LU, NL, SE
- _
1. Injizierbare Melphalan-Formulierung umfassend als zwei getrennte Bestandteile
a) gefriergetrocknetes Melphalan-hydrochlorid und
b) ein Lsungsmittel-Verdiinnungsmittel, umfassend ein Citrat. Propylenglykol, Wasser und Ethanol.
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B) a Sol vent - di | uent conprising a citrate, propyl and
ethanol. 40 2. A nethod according to claim1 wher Iﬂ,l!g m;ﬂﬁ ,ﬁ I ncl udes
a non- hydroxyl ated matri x-for mEﬁ(j’ HISBI B13. A neth I aim2
wherein the non-hydroxylated matri x-form ng agent is polyvinyl pyr- 45

lid f
RSORS00

mel phal an hydrochl ori de which conprises heating a m xture so

mel_phad, aorHafbrihy SNIHEpradH £ ot dds hicht- rgaro,éyn@rle .:dfaﬁe[1 o Mille b&yényipymﬁh&s and
cooking % effect crystallisation of nephal an hydrochl ori de.

Pat ent anspr Uche PatentansprUche fUr fol gende Vertragsstaaten : AT, BE, CH,
DE, FR. EBmukshng kbhch elnkin dblAnsEchB 5 bik.3, Witinidas eitrtanovidihgtnatranst For mul i er ung
unfassend als zwei getrennte Bestandteile a) gafriergetrocknetes

Mel ph&l. aivedahen egltestelluhg iginer itiigiodamnn MélghatagFomutieedng ialatibs dadm bsteht, t el |

unf @#ssend ¥rwafigoetoghnetePMelphrlaphrdrackioiid undasser und Et hanol . 7 EP  3i17
281 81 b} ein Losunggmitjel-yerdinpungsmittel, ymtgssend jein Gitray. Propyipagiyiell Wasservgd Ftbanhl,

Anspr ucha'iZ“’%@?tfeﬁ"tﬂé?s‘aeé‘g'!ee{‘ﬁ&l"@i"!efe(‘a) e| n ni cht-hydroxyliertes

matri xb| | dendes M ttel ent ha| For mul i erun ach Anspruch 2,

wor i n %adert aﬁieﬂﬁ&h SH,:@ elg f't hi’bf‘ﬂ"ﬁ%g’lf hM"f*t‘C(g'P il \)‘,"'Y:H’e ﬁégfsl don 5
i st?® i r rat ein
Al kal i rret a']" ¢t P ze § ZU‘SK"S ésaf'%%m% ?a"gfé?rgf g’f?ﬁ?f E\Gﬁer i njizierbaren

Vel phaﬁamtfgwuﬂ.éﬁr%r JobEhERaEkIbest eht 10

gefriergetrocknetes roch or|d und b) ein

Losungss Mvbdditen Y& Hdf . ngl ykol ,
vaten unda)%;am;f:gtgg;ﬂggfﬁgmg}ﬁ%@@%rﬁ'néautnéﬁ "‘J"“ésu“af’éﬁ%u*‘*bfer s

Ver f ahren gwin Uﬂ@«fn@&rﬁﬁdl-\lé\ﬁdrﬁhd@&ﬁmélmmf&s&la ichtia€; PRPyIERIyRE Wasser und Ethanol,
Mel phal asis byd gaehdte Bestiddiensed thitdiedar i N be- 15 steht, eine M schung aus

Mel phal an und Chl orwasserstoff in ei nem C2-4- Al kanol wahrend bis zu 5

M nest 68 - ¥erfabrehinachoAnspmch © uworifKder Hegthridteliai(d) ein nicbvhylwekylibrask anatrinyidsraied Mei d
abzukUnl erthdPat ent anspruche fUr fol gende Vertragssten: ES, GR 1. Verfahren
- zur Herstellung einer injizierbaren Mel phal an- Fornuli erung, wel ches darin
best et , Varfahtga naghdingpsich gcwaria dessighthydienylierts matdibisiendedtittel Pelndnylpyrraligiion ist.

: Losungsmttel VerdOnnungsnittel , unfasSend Citrat, Propylenglykol, Wasser

undaﬁt%aﬂaﬂfa"feawgchmsm d&é%"F%‘H‘ﬁ‘Fé bEé’s’f’%[ﬁd’P%?'F’%‘ °2‘1ﬁ"1al!5??ﬁ!|'1=' %n'sén 25 2.
Verfa ch An ) Hﬁfﬁq r Bes

?\'nﬁ?ﬁucmf%m%a”g“ 5%?11 ;FQ T e

PoI yvinyl pyrro |on | ren nac e| nem aer AnsprUche 1 bis
3,  WOrgbvBsticdtibhd at ei n Al kal i net al I CI t rat ist. 5. Verfahren zur Herstellung
- el Nes pdveNdiatiBhd péud 3 Bl Berirabahiaalvakts DX reRCoh, O, #6 ceMY] ahas nfagg n be-
steht, elne M schung aus Ml phal an uhd Chl orwasserstoff In einem

C2- 4- M. k @omposiserinjectabidxesmeighalBn Sk sous leEibritle [dé @BuxWBRIpaskits diétin&s al | i sati on
vork el phatape dnypehyarata lde mieldhatdaayoishikscsn. 35 Revendl cat | ons Revendl cat | ons
pour | es Ebatssoyantiivaaticamprenasiinciinatesdu piobyleiglycdiide I'Bdu ot Bd'étiaihl. | T, LI, LU,
NL, SE 1. Conposition injectable de nel phal an conprenant sous la forne de

deux Oqam(}g@mﬂtngn suivanpy In(gqvgndlcatlon 1, dans laquelle le composant (a) comprend un agent formant
matrice non hydroxylé.

45
3. Composition suivant la revendication 2, dans laquelle I'agent formant matrice non hydroxylé est la
polyvinylpyrrolidone.

4. Composition suivant l'une quelconque des revendications 1 a 3, dans Iaquelle le citrate est un citrate
50 de métal alcalin.

5. Prooédé pour préparer une composition injectable’ de melphalan, qui comprend la mise en composition
sous la forme de deux composants distincts :
. (2) de chiorhydrate de melphalan lyophilisé, et
65 (b) d'un solvant-diluant comprenant un citrate, du propyleneglycol, de I'eau et de I'éthanol.

6. Procédé pour préparer du chlorhydrate de me|phalén sensiblement pur, qui comprend le chauffage
d'un mélange de melphalan et de chiorure d'hydrogéne dans un alcanol en C2—4 pendant un temps
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(a) du chlorhydrate de nel phal an | yophilis6, et (b) un
‘conprenant un citrate, du propyl eneglycol, de 1'eau et mﬂm‘&“ I“;“\
Conposi tion suivant |a revendi czﬁPIQ)3i17l281d%ins | aquel | e | samt
conprend un agent formant matrice non hydroxyl6 45 3 Conposition SU|vant
| a revendi ans. laquelle |'a r ce hyd | e est
| a pol yvi %EJ%E “S‘F‘fédg inutes 99%6%%‘55?'[' p%‘h |p{?§?ﬁ"°r la ﬁ?}% "53?31'@ Hﬂﬁy‘{ﬁ"g
revendlcatl 1 a 3, dans laquelle le citrate est un citrate so
nﬁr)al ak&@héiBations pEJrQ@sﬁﬂﬁtsQQMFac&rn@ﬁﬁﬁﬁtsu'ﬁg &Pnposition injectable de

lan, qui conprend la mse en conmposition sous |a forme de deux
conposant Prabisad podEHrEparel Aje ddRAPEILM InjdyEia i@ melphalih| dahebmpRind YAaREY dnl BRposlibn 55
(b) d'un sehsvaftmekdd dsandtomposants @is@idts :un ci trate, du propyl enegl ycol, de
| " eau et de(d) déttnshydiate d melphaadgphiisguet pr 6parer du chl or hydrate de
mel phal an s ¢ giub bavamtrtivaptcomp@oant wroctiates dalprogy lknbgiveb!f degfwawiétin I'étdnainge de
nmel phal an et de chl orure d' hydrogbne dans un al canol en C2-4 pendant un
t enps 82 Progédf suivanttla jovandigatian 3, dens letiuek leccombasant dé) iconpfprssunragent fsment matricay oquer
| a cri st almep Beoxgdr du chlorhydrate de nelphalan > Revendi cat | ons pour
|l es Etats contractants suivants: 1. Proc6d6 pour pr6parer une
conposi ¥ SR Vven iR rvaadcatn f)H’a'i'sa!?ﬂue'd&i?e“&f?ﬁ‘ﬁﬁ"b’ﬁ%f”‘fed‘°ﬁf‘!§‘§°"é'ﬁ SRt dEPRYIY! on
sous T a fdyﬁﬁ “ deux conposants dlstlncts (a) de chlorhydrate de
mel phal gan | hi b) d'.un so Vg Iy nt .co Lostid Gl LT
propy! b?{ e gﬂ‘g{éeé)éli uwarﬁqiun uefc rique des ano f(#] ganslse%xng Qrg ﬁleéta tlgl atte 9
revendlcatlon “dans quuel | e conposant (a) conprend un agent fornant

mat ri.ges, n%ceaéikas rdu SloRyEGieSdél MéipHaiah BodsRIRBA fuitduPEbnprond W chalith
| &gent T QfuRBiMIang& bé haﬁje%hiléﬂrbt fay@ﬁngas&l &uyaﬁgenk%:m.wéaw len 0,5, (;::danpyr{a{eﬂl done

4. proc6deyrsmvant fdbud BMenuid @l GOBRbIdssBRsHt oY PRIbduA Th @Adallibatdn Ju cﬁia«nﬁirét@aélel le
citrate esheiphmaci trate de nbtal alcalin. ?0 5. Procede pour pr6parer du

chl or hydr at e- de nel phal an sensi bl enent pur, qui conprend | e chauffage d' un
n6l arge de nel phal an et de chl orure d' hydrogbne dans un al canol en C2-4
pendant un-tenps s'6levant jusqu' A5 mnutes et |e refroidi ssenent pour
provoquer |la cristallisation du chlorhydrate de nel phal an. 25 30 35 50 55
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