A new therapeutical conposition containing aponorphine as active ingredient
The present invention relates to a pharmaceutical conposition in the form
of a sol uybepiaeesRtai ni ng aponor phine as the active phapiggeddieddoie
ingredient, and nore particularly a pharnaceutical formulation for
parenteral adm nistration. Aponor ph| ne is a pharmaceutical active

i ngredi ent which is used to reduce "off episodes” in patients with advanced
Par ki nson' s di sease. Three sol uti ons of apom)rphl ne are currently mar ket ed:
a solution for subcutanaqiew thBfapsiiial ESHES e
APO-go' 10 PFS, a solution for intermt ent subcut aneous |nj ection (bol us
adm ni stration) nmarketed under the tFaE 8¢edho -go(r) anpoules ; and a
sol uti on of aponorphine for intermttent subcut aneous injection (bolus

adm ni stration) marketed under the trademark of ApokynO. These three
currently marketed solutions present a pH range of 3.0 - 4.0. However,
these fornul attieopresént duveetidmjelates ¢n asphaemacegtical germposkieeriaftbe dorhef weeiiien
precauti on, 15309{?.4@6%60&&6 98 the abfveC HRISURG iifdr&fidnk, Ofhc lofe P¥REMark2a
hours and for t us admnistration Is to rotate the injection site.
Fur t her nor e, Rareasedlical forgRtion fon BYEBICIhPERIIFIEIOBHf an active phar maceuti cal
ingredient (APlI) fornmulated in acidic conditions may |

t
preci pi t at i orPRIMPRIENS Chagersedirat pdive iNFERdENHWDIER 5i ‘bﬁﬁé%lre‘@%a?ff?%??é’e%n'a
pH. Low pH vaéauentefwumfwvérwemﬁakmms diseave| Thres sglatiopstdf alpo@Orppine Gir@icuaertign

and degradati gon, of t e dru i, i | AMsE.
| ocal subcut a'H%Bﬁtgd O&'roé'gfg'i f%nstagesé{% %us'gj' %% kte&;’ﬁqﬂ‘dy fﬁ@ d%}é ué}at i0 °®
and nodul ®s Wit azitmos Gar éntenntittent oulishiBeTws. injdtios (tpoyxsta;qmnmetratlyn)t fh@rk%ta@ e'nQﬁf
aponor phi . ne yhep, @ nbistA‘EB%g@ Qmﬁo@é&bc%ans’%tlér's@f éd?)‘ﬂb?dh@ﬂ foTolnieHﬁlft&ﬁse

the local tolerance o treat nent, the applicant has found

fornul ati on wiubputgmeoys W%P’bé@"ﬂ%at"ﬁ@'siﬁﬁ%} glaggtedarndsy t'%ﬁ/@?ﬁﬁ’?ﬁkl% ’@ﬂof‘ﬂ’c’a
preci pi t ati oNthes@ hrAsirByGhRKkatEPdolftibAdpreddnya p rdnge of 0 Mwbat i on and an

i ncreased drug concentration allow ng the reduction of the injectable

vol une. The olgvastr, Gfesé femprBERnhduca igettioro sitel reactiops) aihemduee) thecrabdicad pressutionon
Isﬂbts'? :n];g{ Jn Of]:)r ?elr m#usufm |srlo cﬁ)a%rg:tﬁé |rr11 gct%gls}e %Wr%ﬂ!{b%g ﬁ(ﬁ' at‘tﬁl{tl?ql%c%dhw\{rﬁ?tratlon is
particul ar antoamaheﬂm@md@tnn sihi ch i s soI ubI e in the mxture consisting of
aponor phi ne and co-sol vent and WD 2013/ 007381PCT/ EP2012/ 002916 - 2 - iV ?
wat er, wher ei FHrtheEnam- Refenterel suberiaeos Bvectian of ¥npdive Phamageutic)| ingredient (APT)

ot herW' se | ndfoﬁﬁﬁﬁéh h%ldfc%h&wn@% Qéddribtlﬂ Qﬂ%re%l’pﬂatﬁ)ﬁfanfi @hérhicdl @edrabiatioh uader
and define the nmeani ng and sco t he varllous °f’H‘*LéiSEd to d

i nvention her%’lyﬁ'°'°®‘iﬂe°°f‘8'??ﬂs E § b RN PH 284§ Ry '\en alPe S8 e aﬁﬁlﬂogﬁwon
refers tozm) ;&edmiavmbnd)lﬁegradmibh wif ehe)ﬁrlgodmdeansyS\Mugcchl ednditiess, trvay induce local

i ncor poration the act

required dosesu:%ﬁmanes? ur ¢t eb%gd'ogﬁ%se%dﬁ& étgh'aérjl%cgpﬁ&q?ﬂr(l’%egﬁhah&quggwc@l attrgrg(l)rg
or b) a wat eramsbitratfilesome! iTdhiswis dypically dhes capee df nwmtﬂhtﬂel M’heftbfaquféStaf@fil ipea

i ngredi ent i ngRQ.GRIPET)Idbnt © Obtain the required dose in a suitable

vol une and matches the injectability criteria. 10The term "anti -oxi dant"

nmeans a phar npgReiehdethd wcma&aﬁ@bdf%ecmp@émdh&@a.&gt BaYt foond £laew foprh AN twWite S

in order to prevent oxidatiy on. of the ac

prevent ol da? Pvé°a"é5ﬁ't5ﬁ8{‘¥sf?ﬁ° 'g‘f"lia]@ ‘i{'?,q ’Blsé‘ﬁf’@c'p'%ﬁ'g"t'écrr?ﬁsmgtfﬁ?rgc??'asﬁ%'m
used herein rméedirsmuta@oraar&mrpmunedsenrdregcorpn&rﬂnowaﬂﬂnmnhéae@cam ofv ghe injectable
properties, ? rral nly in the present fornulations to inprove the aqueous
solubility of 'The 15act i ve ingredient, help to protect the active substance
agai nst degr agal Loy wme'angfeh ih¥enYibd 5% ae%xgeut.&% AR lbn B @6 itnt 84 Qdlutioh
co-sol vent al one 1's not Icient. The term"pH nodifier" as used herein
refers to a cenMsEing or excipient used mainly to adjust the pH of the
formul ati on. A conposi tion accordi ng éo t he present invention conprises
aponor phi #fe as the ad)tqp9%‘°§’6}9ﬁéﬂf’§c?éﬁ‘felstﬁ‘ $a1%gr edi ent (API) (or active
substance). The apom e.in the formof a salt or the free

base. According to tﬁggﬁf"@%@ﬁf'k‘erﬁ?ée‘ﬁ{)f'gh it is preferred that aponorphine
isin asalt form Ths

a%alaétéoxgant, in particular an anti-oxidant which is soluble in the mixture

consisting of apomorphine and co-solvent and



aponor phi ne whi ch can be used for the invention are preferably

phar maceutical ly acceptable salts of organic acids, such as those of
acetic, npbhepaswsionic, arylsulfonic, lactic, citric, Petrarb@kio62916
succinic, glutamc, ascorbic acids, or pharzrraceutr cal I y acceptable salts of
i norgani ¢ acids, such as those of hydrochl oric, hydrobrom c, phosphoric,

sul phuric, ni tri c acids. According to another preferred enbodi ment of the

i nvention aponor phi nf];V }3'% 'bn the formof the free base. WO

2013/ 007381PCT/ EP201 ) %516 - 3 - In a phar maceuti cal conposition
according to ‘L,Qee"p{hg%ﬁ‘rgft%ggﬁggglt%,,s%,gg}e,atngpht of aponorphine as the active
ingredient is prefera et ween 0 ng/ mL. I n anot her preferred
enbodi ment, the anount of aponor phine is between 10 to . I n anot her
preferred enb%?ﬁ?é?f’tem'ﬁhé"da%@t?ﬂrﬁ‘e dellowing fisfinilgnseare set igah a‘?;t"f’éﬁ‘“’r AT dgfinente; s
sel ect ed fronmddhing2d sedpe obthe validds adtehs GEed ¥l [dBdcribéthe avpatdhthierem. accor di ng to
the present invention conprises a co-solvent which all ows obtaining the
reqU|red|nj tability criteria.of the

co-sol ven t eﬁgatg%rr \Fg nsplgl%nt asu e)t(i,[rrllJ rthee r?&gggé}@‘ﬂ%% réfgrjs t§ nyg&bén:t QBF Jﬂ@re of
The co-sol vemolweatswatcbraucmstbe iricerppiatien ofithes agtive mgeﬁdlehelaﬁlte eempogjtion to obtam the
concentrati Onreerjrreg fdé . é"@tﬁt@ﬁle @B]y%\r% il n%ﬁh\é@tlr%rmﬁabhllm @mterrae%pﬁfa 'vr)é@r léoluﬂ)l&

may be 10 selecte i nstance from an cohol or a po such di ol s,
triols, manni%bd whish aiowsoihg drgesroratign of the qtive é‘gf‘f‘f@f‘btﬁfme Wr@PPsutﬁ@ t% Gb’étS‘I hent
is an al cohol reqiifed @Bk iRG sEiRIbROIoRFhe M rdidHed tHetnjédtabmedrifeaiaol , i sopr opanol .
When the co-solvent is a polyol, it may be for instance a di ol such as
propyl eneigl yorel tenﬂrarﬂl-dxrdbml nEand aamagha@eraalry aGdeptablg dompeuntbhavirighamioddant

hydr oxyl groups such |toI LiJet X at v ch
hydr oxypr opy1- '@peét'eél' exef ri nprf 13"%?“ Q%aoc{a" r?’%LS}} ?Lét%é C@y@ﬁ&l \éx%r{rdi ﬁ'%VérH
(SB8CD) . V%emmdaevqﬂBg@dhuoerofthesxaplpnﬂsyet her, it may be sel ected for

i nstance from pol yoxyet hyl ene gl ycols or pol yoxyet hyl ene gl ycol

derivatives, HCRMASsuPALYRXYELEN REEInHeiFOb él@gnpo%‘ﬁhl&‘ék&ﬁrént RehSsurfeke aRRE Or
ELP. In a pref erred enbodi nent, the co-solvent is selected froman al cohol

or a pol yol ORFOREMSS| YsedHRRinY i thepresent doryiBHRSFto IMPIAVe iiecaqypaiSeseliinilly of thf,
pol yol s and péﬂtuveetnbtwrémonwera tmptétudstehé betrvecn‘ubstbMe%amsoaéwdamreém tireitl in vitro
enbodi nent, g A ¢ f| m [ OF menf iols, cyclodextrin
derivati ves, ?fY‘%/'s?fﬁ@F’éﬁ’ée"&r?PSr' °°asﬁde SVt &' Gt ycol derivatives or a
m xture thereof In a nore preferred enbodl rrent the co-solvent is selected
f rom propyl entregemprvH mefifiee easoised h?rdiﬂdﬁfyﬁrtepy@maowaf G¥enient uped TARICIZI) adjust
sul fobutyl- 8'tﬁ¥Bhgfiﬁ§ern1ﬂa‘o§BmD) pol yet hyl ene glycols derivatives or a

m xture thereo 25In a preferred enbodi nent, the amount of co-solvent is

getzwfe n 78 ]} t R BhpdBitoN. M‘dcoﬂiingt e tHeO Bﬂ%@é‘ﬁtt |h\GEHtihtu\'ﬁr’{1 domiprises Fﬁ’p?fr@f’pahb Yash eenaéive
o % ccord 0 resent i
conpri ses?%al s‘d‘a\é%acﬁhttciaﬂggjﬁ‘i (R'Q?afa adiye F B?F‘d ﬂﬂ $§"}3Fp8f"8 IAE%WY E%I"L}B‘f form

the m xture cefrasiak bi thgfréd baaponor phi ne and co-solvent(s). It may be sel ected
for instance fromacids and theirs salts, vitam ns and derivatives, am no
aci ds, 30 sul Se is NS Baif BFn. The salts of
acids, 30 ¢ Ié&cgr%ﬁrg% thle 8?e%eﬂhm9{dr”t .egﬂéffecrﬁéd tﬁéiagaﬁ&s@e s WGt Bfn. The salts of
from ascor bi carepiotphise Which aag|biesused dor the invertion @rea pretsrabin rharmaggicatly agcertaele d

or its salts ghghrdpganRMAGHY sSMPES AdIBTdE, ac@ﬂld mhethaBsUifoRIE, ér§/|§ulﬁ>ﬁ||ct facfd) @S
sodiumcitrate, lactic acid, nalic acid. Wien t he ang)homda a vitanmn

or o Vi ¢ 2 n BRAIcy RSO, SMETPSBRbE ol BEPIRBPAH LRI BEFP P B % G REfeAe
(vitamn E), #didepduchus thosd ofihyardtiorB2hydrdbasnaip ipaosphefi-&iptamis, it aadse (vi t am n
derivative), trolox (vitamn derivative). Wien the antioxidant is an am no

P st di ne. - eck@aRyes affhnd Mot Rk SSsroBh & BhEART sk EBABE S B gner o e
cyst ei ne, taufréerhase. gI ut at hi one and gl ut at hi one- gl ut at hi one. \Wen the
antioxidant is a sulfite, it may be selected for instance from sodi um

sulfite, sodi A%bmﬁtbe\g'aﬂUlIhfaﬂ Br%ferr%%dobﬁreﬁf‘&ﬂ @ iilanton! spomofgh@ i®Ne BNkt Gorm,
radi cal scaven el ecte i nstance from butyl ated hydroxy

It
t ol uene, Hut y#" ﬁS?dfy@RW”)B/WP%Bl"etheé‘?'h‘rf’aﬁ?‘tfma@? ?¢ hv8fashlariasy ef erred embodi ment,
the antioxidant is selected fromacids and the| r salts, vitam ns and
vitam n derivatives, am no acids, sulfites or free phenolic radical
scavengers, and preferably fromacids and their salts, and sulfites. In a
nore preferred enbodi nent, the antioxidant is selected fromascorbic acid
and sodium netabisulfite, and preferably ascorbic acid. 10l n anot her
preferred enbodi nent, the antioxidant is ascorbic acid and the ratio (w w)
aponor phine / antioxidant is between 1:0.01 and 1: 3.0, preferably between
1 0. 03 and 1:2.0, and mor e preferably between 1 0. 05 and 1 0 50 In another
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antioxidant is sodiumnetabisulfite and the ratio (w w) aponorphi ne
/antioxidant is 1:0.10. A conposition according to the present invention
may cont ayo 20i3ner3saddi tives usually used in such phar maeewtEpe@h/002916
conposi tions such as surfactant, pH nodifigr. A conposition according to
the present invention may contain a surfactant or a mxture thereof. 20 It
may be selected for instance fromthe famly of pol yoxyethyl ene sorbitan
fatty esters,p pngh%eéd?.gl%aﬁp@.%ﬁ%ﬁmﬁd 6 ad ;?‘@scenpﬁvé?\%rpwg?ﬁ&nt %@s&nwﬁne
surfactant is romt e oxyet hyl ene sorbitan fatty esters, it
may be sel ect%d“‘\eo?‘?ti"ﬁs*f‘@'ﬁ@émf Poﬁﬁe&ﬁ@%m@ieﬂ@/l@nép ("Bo1nakelr- bint aPthRsnereleEad e

pol yoxyet hyl Qé?q&)o(i%}\t WY Er'nbtﬂﬂ oméb&h&blﬁlﬁé &, bedRdenoXy &t 68/ hidneL. (1A Ghother frefersd

nonopal m tate, et hyl ene orbitan nonostearate. W th
suract ant - SRSl e AR ARDERB e s e v B <L FelsEeS Bt iBe 0. By
i nst ance fsr omopsd yetdoyrhgme. gl ycol fatty esters such as pol yet hyl ene gl ycol
660 12-hydroxystearate (Solutol (r) HS 15), or polyethylene glycol castor
oi | deri vat i Veeompositioragcc@idimguig the rofesentiitvientianreom prises facgorsotye strvihinthi atiewst obtaining
surfactant i %hé’%?u%%béﬁa&ﬁt?ér‘ﬂ@ﬁa bifind BRrGaBRAS] bdrbsitb TREQL AGHeRI€d Eaiverf
enbodi nent, a surtactant 1s present In onposi tion.

preferred 309 Solverds §fu? patet %@b'?)?‘é'éeﬁle GorsotvRet ig &Yﬁ*ﬁbg‘i'sﬂbl?r{' %d%'s%P'e

hydr ophi | e- | idpqyabt ét%&@&naém&t.&mﬁ)omeovmea z%oe ar @Qemb@r& EHtieéI?rlﬁrhb)Vbe
between 12 to actant 1s pr n a

referred e
comost ti18n JEEHPATRREEoT KM oF At o oo ?%h S it FBR T ol st o
sel ected from tixturé aivaréof. wherpMeyaxgoMehyisesnealmbntt aay batselgcted tf@r iastamce from

Doboe o BRSO BBbgE R ep BB A Bisbol R Aoy B By BEELEL i sucn
sel ected frorrgylepeglyealinyiagried spenys el taamasbacohersttean $bydjexvyerounsl spkeas

(20) sorbitan, MRl il & PAbeRinYdeFPRived ¥GHl hﬁﬁﬁ&%p)@]ﬁ Qé‘JelxMﬁt éHP@éD) and
polyethylene glycol derivative and nore preferably %

pol yet hyl'8ne Syifqhutyl-P-eeripdestrim (SRRGR) sYbeR éheé’°(SSBF'EIt'%Pe°°HSth$5)“ "“'5\1 PP :%te'e"ted for
pr ef ﬁr red enbhedngenfromt PelydxPetRdenie flycdls %@myelhvleﬁT CQYEBDSdehvaﬁﬂeEsaC%hhdbilg
tot epresent | NV 1 OoNn an e ole lne . C vent ratio (w I n

t he conposit |p8l¥°xy§ﬁ‘3'[§w\g|¥?1°| %o(i’)gf'”??%%%r%oﬁhﬁrr(gr‘@?abl y between 1:0.2 and
1:30. The pH er.d

erbodi ment | (@ PSP SRSah helcbrsGR  foideil oty o loghoPlr V6P poyepne
bet ween 5 andr . mlxtnreathﬁrﬁﬁfeaipﬁ ey wrefdramémb@nlmnnd Rotuethsre esfa mprture thereof. In
conposi tign izpolel WRbdhrea- EmBdMinéht Sthel Bo- ?olJE'H{ & QE@&@& rfed#n %8&06 dh&@naycladbﬁmpH

of the conposition is selected from5.8, ) 2.
preferred ents5aYA4IH p°'&etb\f‘$'}?tﬂﬂ°ﬂsé}”d|P§'V8‘BY'?’&?n%IYQ°§/d‘HP’é%V§ﬁt°’ ?rﬂ“‘t‘tHfé’ the’e°f Ina
conposi ti on. rhdte agrefeher eﬁ’fbeﬂlﬁlléhtedh@rﬂa%dlvéf&nfs seledtdd oM biopylerieS gp}é@sgmerbln

t he conposi t| S

hydr oxi e, sdumaPEREBERars PR AR siToreRin PP SR
and if necessiarlgatlmqjg nhixtlre therebfochl oric acid. In a preferred enbodi nent, a
pH nodifier is present in the conposition and it is selected from sodi um
hydroxi d&5 sdeliaupreisirecedndiment. fhet amaintef Ry-aelweot debesveemn et 8 Hyar) titere.

A phar maceut icgaboditRRAG hotitebAbdIWEENn b2 tb RE%AWaPENt invention is suitable
to be admi nistered by parenteral route. In a preferred enbodi nent, the

conposi tion of cérhisospibe HeErdihd) ¥ tHel §1B8sen® iInVERBAT JBmpigds edls i %uﬂmwbmnsevdSama-

route, and pre]‘ erably by a cu aneous i nf.usi on. armaceut i cal

Composi £ 1 on’ SaEaE PR R R LR TR Aot b L et AR ST WY |
easi | y adm nibetsefeetidifyr inblanqeafrentagidaland dhdire shalty, oitghing AnGaledetivds) amgreddaidsand
nore prefgra I SRSt :
accordi ng%t otgtu ﬁte& o ggegéhe%?lgv@% :ﬂgﬁavr?%%/er%é/v pﬁéﬁﬁ@%@%ﬁ%{ﬁ %’r ea n?gltégﬁqgof' "
reduce "of f é-pﬁys@tiég'ectf:% f@'amistémesfrvmmceravamdedr Rarsalth soeh gs dodismsascorbateg

preferred emiQdidmid acid Gr‘-’itscs%ﬁ?ﬁﬁzhtab Q:Hdl lstogé‘coFHaf‘e'S Biftlc dcliV? s AR s'uéh £§§odH§rﬁ
as medi cament intented to reduce " i sodes” In patients wth advanced

Par ki nson' s diti@lelagtic aFﬁ’emﬁP‘é%cé"nW']eHy@rﬂ" af"s's?dtt‘%”l’féf“?é'Faéﬁ"éﬁe”f’ﬁ“"FHbmﬁ%'ée of
a COITpO|SI t i oRelRcBO 6 iRgance fidhe tdcopiRIb! Ih(Oiranars B, rﬂltﬁﬂé\hrgﬂ'](vﬁﬁhlﬁtBZ),ntOCd)p"JteroI -PEG-
particu as_ i ion the. treat of Parkinson s disease.
BOFur ¢ herror R MR BRsRhieR heloB (v depc bvrp Bl PapiR 56
phar maceut i cal maybgssiedtedofior mstadeesitom lopdeiaeh dryptopreane dhigtidoe e setertoeystrined &Facatyt!
by the following steps with the order below. - the optional surfactant is
wei ghed foll owed by the co-solvent in the sane container ;




WO 2013/ 007381PCT/ EP2012/ 002916 -6- - the antioxidant is weighed (al one)
and di ssol ved in degassed water ; - the antioxidant solution is added to
the co-soygebismbsne or to a mxture of co-solvent withpgtdpagibaniorsnder
agitation ; - a quantity of degassgd water is added and then the
solution is adjusted to around pH 7.5 50.5 and nore preferably close to pH
7; - the aponorphine is weighed and introduced into the above sol ution and
agitated unti {] IS nd
2 st od {1 nogEBRlaBids, duriiid ey %‘%*ﬁﬁée | ffonc, s (R BAT fuf, 3C
of pH 4-7, an@apbeselcias for @stqnced@rwdy"pw %epqwr@metabfelﬂef Whgn mﬁ anﬁlmdant E

r emai ni ng qua@kﬂe&yphefﬁonueem&éamgé\r it a2 06l @dlettd fEraRStandacirdrf bdtylaRl Myirakye .-
The solution is '?Fee era IO}/ protected fromthe light. Degassed water is

previ ously obPYP BU‘W‘VS’ EGP'&?‘?@"Q?\‘&%beI i ng dry ni trogen gas in the
sol ution for st 30

i s noni t ored ﬁsai e gﬁd 8’32 rlt»‘e"ﬁé aﬁ"“"’?jﬂ is, selec g?dhéc?”{'/\f%' ddﬁh %g \%t%ln:ihts an

t echni cal andw@mlred&rwétlvestammts aueedsummsenrrfrelaa)henqllhea@mc%nmmamg pagferably
comonl y undefl;och? Qﬁé{ijséﬂdtﬁeﬁs‘%ﬁ&i ﬁékéﬁteé n the domain associated with this
e

i nvention ow ng exanples are presented to illustrate the above
procedures ang sheH Gre@%d Qﬁub@&ﬁéhtdﬁ{e%n@aﬁddnl FE‘ diddtbat it aSQRS: 8kid he SOdIum
i nvention. Experinmental Exanpl e 1: Preparation of aponorphine

hydr ochl orudemetaP'alt'fi't%r?HSPfe&?ﬁa%?%?E'b'Cp?ﬂs‘py| ene gl ycol 20( PG (45 %,
bi d rfact Pol t o H.6
100 L of TapoRoPishaigrb ARG Rl be VAR T RIPRLI% Arf oot B

accor di ng to speemofpineguintigkiqandisemetween-1:00 Bagl 0:8.0PBR@ratlebateeghed.0B mnd 1:2.0,

fl ask. 45 0 gan%fmigpﬂe‘?%bwge?\geéfnq ? Id @5k, contai ning PS80 ; 25- in a

beaker, I um ascorbate are weighed. 5 g of
degassed Wat h dnBthel E;Hei%%a %bQWﬁE%t ﬂ{eearﬁgg@é?lnt Fsosd%rrpﬁqeé%blh&@a?ﬁ(}ﬁ’é Rab{ww3Nd

AA or SOdI um ascorbate is dissolved in degassed water under netic
stirring ; - RE°HHingt @B‘FPXtS’P"td%EWB?'H 901 a”ﬁ’ éOéad@afera?'thwverena BN A-#0 ng
PG and PS§0 ;and more prefeatihe eBvech OND.8D NArdg 1 HA1S M W infofe IpefértddS @RlbdithENtSthe

of degassed WFI s rinsi ng WF]_ 30i to the Kk PG
PS80 and an.  FHEAGY BePim rEnasAe st o seg g spierpeilar |00
2013/ 007381PCT/ EP2012/ 002916 -7- - 30 g of degassed WFl are added in the

fl ask contai nhkgmPB8I0On aR@rdingito/the arasenttievestiirunaopontain htrpgdlitivee dsuafiylgsed in
magnetic stirgjRgnarbbdu b&npoéﬁ%bhgséu% aégur?acém Bathotifibng @ Nact 1M sol ution

(to be as close as posmﬁe to S of aponor phi ne hydrochl ori de

are wei ghed Inc&nmsmaﬁawoadmg té\mémt iﬂ@erﬁorﬁ%@h@&h&@é'sd@adﬁt bid mdu&méreloﬂ

the fl ask contalnln t he vehi cl e adj ust ed | ass vi a
cont ai ni n§ apbmw d?ﬁ ?FéerPbdﬁfadF? am; e fP’Hgyeg‘ BeYpyeshylensy S%@Hs@@’deWF or
The rinsing VWdyethylead dpdolt deraptve®rdp hpoxameldsUWHeR. thémmt@hnﬂerdnydfeoeiﬁhlgrofde

di | ved und
apomor phi ne_ I REHVERE qevity el Ll bs Sl and S RetioRRaHuens o

at pH 6.0 0. srhiteh mynecldd@iHOFOXyelyle0d (aOD m:bltat\pmmlapmeneolhq»detbdmwpd@rbltan
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embodiment, the surfactant present in the composition has a hydrophile-lipophile balance (HLB)

between 8 and 20 and more preferably between 12 to 17.

In a preferred embodiment, the surfactant is present in a composition according to the present
invention and the surfactant is selected from the family of polyoxyethylene sorbitan fatty esters

or polyethylene glycol derivatives or poloxamers. In a more preferred embodiment, the
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composmon is between 4 and 7, and preferably between 5 and 7. In a more preferred
10 embodiment, the pH of the composition is between 5.5 and 6.5. In a more preferred

embodiment, the pH of the composition is selected from 5.8, 5.9, 6.0, 6.1 or 6.2.

In a preferred embodiment, a pH modifier is optionally present in the composition. In another
preferred embodiment, a pH modifier is present in the composition. The pH modifier may be
selected for instance from sodium hydroxide, sodium bicarbonate, potassium hydroxide,

15 magnesium hydroxide and if necessary acids like hydrochloric acid.

In a preferred embodiment, a pH modifier is present in the composition and it is selected from

sodium hydroxide, sodium bicarbonate, potassium hydroxide or magnesium hydroxide.

A pharmaceutical composition according to the present invention is suitable to be administered
by parenteral route. In a preferred embodiment, the composition of the present invention is

20  administered by subcutaneous route, and preferably by a subcutaneous infusion.

A pharmaceutical composition according to the present invention shows a low viscosity and is
easily administered by the parenteral route through 27 Gauge (G) needle and more preferably
through 29G needle.

A pharmaceutical composition according to the present invention may be useful in the treatment

25  to reduce "off episodes” in patients with advanced Parkinson's disease.

In a preferred embodiment, the composition of the present invention is for use as medicament

intented to reduce "off episodes" in patients with advanced Parkinson’s disease.

The present invention is further related to the use of a composition according to the invention as

injection solution, in particular as injection solution in the treatment of Parkinson's disease.

30 Furthermore, the invention relates to a process for the preparation of a pharmaceutical
composition as described above, said process being defined by the following steps with the

order below:

- the optional surfactant is weighed followed by the co-solvent in the same container ;
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10 - finally, the remaining quantity of degassed water is added to reach the required volume.

The solution is preferably protected from the light. Degassed water is previously obtained by
circulating and bubbling dry nitrogen gas in the solution for at least 30 minutes, and the level of

oxygen in the solution is monitored using an oxymeter.

Unless otherwise indicated, all technical and scientific terms used herein have the same

15 meaning as commonly understood by a specialist in the domain associated with this invention.

The following examples are presented to illustrate the above procedures and should not be

considered as limiting the scope of the invention.

Experimental part

Example 1 : Preparation of apomorphine hydrochloride solution at 40 mg/mL, propylene glycol
20 (PG) (45 %), ascorbic acid (AA) (0.4 %), surfactant Polysorbate (PS80) (0.3 %), pH 6

100 mL of apomorphine hydrochloride solution at 40 mg/mL is manufactured according to the

following process :

- 0.3 g of PS80 are weighed in a flask. 45.0 g of PG are added in the flask containing
PS80 ;

25 -in a beaker, 0.4 g of AA or 0.4 g of sodium ascorbate are weighed. 5 g of degassed
water for injection (WFI) are added to AA or sodium ascorbate, and AA or sodium

ascorbate is dissolved in degassed water under magnetic stirring ;
- the solution of ascorbic acid is added in the flask containing PG and PS80 ;

The beaker containing AA solution is rinsed with 5 g of degassed WFI. This rinsing WFI
30 is added to the flask containing PG, PS80 and AA. The solution is homogenised under

magnetic stirring.
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- 30 g of degassed WFI are added in the flask containing PS80, PG and AA and the
solution is homogenised under magnetic stirring. pH is then adjusted at 7.5 + 0.5 using

a NaOH 1M solution (to be as close as possible to pH 7.0) ;

-4g of apomorphine hydrochloride are weighed in a glass vial. Apomorphine
hydrochloride is introduced in the flask containing the vehicle adjusted at pH 7.0. The
glass vial containing apomorphine hydrochloride is rinsed with 3 g of degassed WFI.
The rinsing WFI is added to apomorphine solution. Apomorphine hydrochloride is
dissolved under magnetic stirring untii complete dissolution of apomorphine

hydrochloride.

- pH of apomorphine solution is then adjusted at pH 6.0 + 0.2 using a NaOH 0.1 M

solution;

Apomorphine hydrochloride solution is maintained under magnetic stirring during

introduction of NaOH 0.1 M solution.

- Degassed WFI is added to apomorphine hydrochloride solution in order to reach a

final weight of 104.8 g of apomorphine hydrochloride solution.

Apomorphine hydrochloride solution is homogenised under magnetic stirring and the

final pH is checked.

Example 2 : Stability study of apomorphine solutions at 30 mg/mL and 40 mg/mL

Apomorphine content and impurities were analysed using HPLC methods. The characteristics

of the HPLC method used for the apomorphine content determination are as follows :

HPLC equipment
Column

Mobile phase

Solvent for dilution

Flow rate
Detection

Run time
Temperature
Standard solution

Injection volume

Alliance 2695 Waters

YMC ODS-A 5 ym, 46x150 mm, 200 A
750 mL buffer : 0.03 M K;HPO, pH 3
250 mL methanol

0.75 g acid L-tartaric

0.1 % sodium metabisulfite (SM)

0.1 M HCI

Sparging with helium for at least 30 minutes
1 mU/min

UV at 210 nm

20 min

Column : ambient - Carousel : 5° C
0.05 mg/mL

25 pL
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Retention time

The characteristics of the HPLC method used for the apomorphine impurities determination are

as follows :

HPLC equipment
Column

Mobile phase

Solvent for dilution

Flow rate
Detection

Run time
Temperature
Standard solution
Injection volume

Retention time

The impurity content, which was determined by the area-under-the-curve calculation, is a

ZAr >

LEI> C> Cr> cr> Car>
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~ 8.5 min

Alliance 2695 Waters

YMC ODS-A 5 pm, 46x150 mm, 200 A
875 ml buffer : 0.01 M K,HPO, pH 3
125 mL methanol

0.75 g L-tartaric acid

0.1 % SM

0.1 M HCI

Sparging with helium for at least 30 minutes
1 mU/min

UV at 273 nm

110 min

Column : ambient - Carousel : 5° C
0.0025 mg/ml

20 ul

orthoquinone : ~ 10 min

impurity A2 : ~ 27 min

impurity A1 : ~ 28 min

apomorphine : ~ 35 min

5 criteria used to evaluate the stability of the prototypes.
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The degree of coloration was assayed using the Eur. Pharmacopoeia colour test.

It has to be noted that the colour grading (from 1 to 7} is inversely proportional to the colour
intensity , i.e. 7 means a colourless aqueous solution, while 1 means a highly coloured solution.

The materials and the preparations used for this test are colour reference solutions prepared

10  according to Eur. Pharmacopoeia.

Each below formulation (1 to 6) and its supportive stability data are reported in the following

Table 1.

T3
> Pr

Formulation 1 : 30 mg/mL apomorphine, 35 %PG, 0.2 % PS80, 0.3 % SM, pH 6.0.

Formulation 2 : 30 mg/mL apomorphine, 35 %PG, 0.2 % PS 80, 0.3 % AA, pH 6.0.

15 Formulation 3 : 30 mg/mL apomorphine, 35 %PG, 0.3 % AA, pH 6.0.

Formulation 4 : 40 mg/mL apomorphine, 45 %PG, 0.4 % AA, pH 6.0.

>
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. degree of coloration noted as “color”

. apomorphine content noted as “Est. content (mg/mL)”, since data were obtained without

using an apomorphine reference standard;

10 . total impurities noted as “Total imp. (%)”
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Formulation
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at a dose of 1 mg/kg at a first injection site, a subcutaneous injection of the corresponding
5 vehicle in a second injection site and a subcutaneous injection of saline solution in a third
injection site. The injected volumes range between 0.03 to 0.2 mL/kg depending on the
concentration of the formulation (0.5 to 30 mg/mL). Blood samples were collected for a 3-hour
period. Plasma concentrations were determined by HPLC-MS/MS and PK parameters were

calculated.

10 In order to evaluate the local tolerance of the tested formulations, tissues from the 3 injection
sites were collected from each rat and examined by an anatomo-pathologist. A scoring from 0 to
4 (0 : no effect, 1: minimal effect, 2 : slight effect, 3 : moderate effect, 4 : severe effect) was

attributed for each section and the tolerance was deduced.
The formulations as follows were administered to rats (bolus injection) :
15 Reference : Apo-go® PFS 5 mg/mL, pH 3.3
Test 1 : 29.12 mg/mL apomorphine, 20 % SBBCD, 0.3 % SM, pH 5.9.
Test 2 : 10 mg/mL apomorphine, 0.2 % PS 80, 0.1 % SM, pH 4.2.
Test 3 : 29.36 mg/mL apomorphine, 0.2 % PS 80, 30 % PG, 0.3 % SM, pH 6.0.
Test 4 : 29.36 mg/mL apomorphine, 20 % HPBCD, 0.2 % PS 80, 0.3 % SM, pH 5.9.
20 Test 5 : 29.36 mg/mL apomorphine, 0.2 % PS 80, 30 % PG, 0.3 % SM, pH 4.1.

(PG : Propylene glycol ; PS 80 : Polysorbate 80 ; SBRCD : Sulfobutylether B cyclodextrin ;
HPBCD : Hydroxypropyl B cyclodextrin ; SM : sodium metabisulfite)

These selected prototypes were compared to the reference solution (APO-go®) regarding the

PK profile and the local tolerance.

25  Figure 1 (details of the absorption phase of tested formulations (1 mg/kg, SC in rats)) shows the
plasma profile of apomorphine over the first 14 minutes in order to obtain the PK parameters of

the absorption phase.

Figure 2 (PK profiles of tested formulations (1 mg/kg, SC in rats)) shows the overall plasma

profile of apomorphine over a 3-hour period.

30 The PK parameters of these tested formulations in rats (1 mg/kg - SC) are presented in the
Table 2.



Test 1 Test 2 Test 3 Test 4 Test 5 Concentration (ng/m) 5.0 29.1 10.0 29.4
29.4 29.4 pH 3.3 5.9 4.2 6.0 5.9 4.1 Tolerance scoring fornulation 2.7 2.4
3.7 2.3 3wB 2013%07Rhacebo 0.3 0.6 0.5 0.3 0.2 0.8 PCT/EP2012/002916
-12-
Table 2
Parameter APO-go® | Test1 | Test2 Test 3 Test 4 Test 5

Concentration

(mg/mL) 5.0 291 10.0 29.4 294 294

pH 33 5.9 4.2 6.0 5.9 4.1

Cmax (ng/mL) 242 150 211 191 357 182

Tmax (min) 5 11 4 4 5 9

AUC (ng.h/mlL) 104 98 99 85 136 113

Bioavailability (%)| Reference 94 95 82 130 108

Cmax : maximum value of the apomorphine concentration in the rat serum.
Tmax : time after administration for the apomorphine concentration to reach the Cmax value.
5  AUC : area under the curve of the PK profile vs time.

The total apomorphine exposure for the above tested formulations was quite similar with regard
to the reference, and no major PK differences can be observed for the five test formulations,
which are significantly more concentrated than the reference APO-go® formulation.

Consequently all of them show an acceptable profile from a PK point of view.

10 Example 4 : Local tolerance

The local tolerance results of the tested formulations in rats (1 mg/kg - SC) are presented in the

Table 3.
Table 3

Parameter APO-go®( Test1 Test2 | Test3 | Test4 Test5
Concentration (mg/ml) 5.0 291 10.0 294 294 294
pH 3.3 5.9 4.2 6.0 59 4.1
Tolerance |formulation 2.7 2.4 3.7 23 3.0 3.2
scoring | placebo 0.3 0.6 0.5 0.3 0.2 0.8

15  Note : tolerance scoring for the saline solution was 0.1.

The same tolerance level than the Apo-go® reference is observed for the 5 test formulations,
which have a concentration from 2 to 6 times higher than the reference (from 10 to 30 mg/mL

for the test formulations vs. 5 mg/mL for the reference).

Thus, using a formulation according to the present invention, patients will be able to receive a

20  better treatment based on a 6-fold lower injection volume, a formulation at a more
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Concentrat | % fgrm?f{ams a%'fél%ws were administered to rats (infusion injection) :
20 Test 1 (reference) : Apo-go® PFS 5 mg/mL, pH 3.3

Test 2 : 30 mg/mL apomorphine, 35 %PG, 0.2 % PS80, 0.3 % SM, pH 6.0.

Test 3 : 30 mg/mL apomorphine, 35 %PG, 0.2 % PS 80, 0.3 % AA, pH 5.8.

Test 4 : 30 mg/mL apomorphine, 35 %PG, 0.3 % AA, pH 5.9.

Test 5 : 40 mg/mL apomorphine, 45 %PG, 0.4 % AA, pH 5.9.

25 Test 6 : 40 mg/mL apomorphine, 45 %PG, 0.3 % PS 80, 0.4 % AA, pH 5.9.

(PG : Propylene glycol ; PS 80 : Polysorbate 80 ; SM : sodium metabisulfite ; AA : ascorbic acid)

These selected prototypes were compared to the reference solution (APO-go®, Test 1)

regarding the PK profile and the local tolerance.

The PK parameters of these tested formulations in rats (6 mg/kg/day — SC continuous infusion)

30 after day 1, 7 and 14 are presented in the Table 4.



28.9 29.6 30.4 39.5 37.2 pH 3.3 6.0 5.8 5.9 5.9 5.9 Cmaxss (ng/mM) on day 1
12.95 17.16 13.43 12.19 13.51 10.02 Cmaxss (ng/M 1) on day 7 10.35 13.01
9.79 11. 5804010093825 Cm (ng/n) on day 14 15.21 9.68 8pédmpadQiogeeld 9- 54
Cm : is the maxi num concentration of apeyorphine in plasnma at steady-state
conditions. The

Table 4
Test 1

Parameter (Reference) Test2 | Test3 Test 4 Test 5 Test 6
Concentration 4.58 28.9 206 30.4 39.5 37.2
(mg/mL)
pH 33 6.0 5.8 59 59 59
Craxss (ng/ml) | 1595 | 17.16 | 13.43 12.19 13.51 10.02
on day 1
Caxss (ng/ml)
oy 7 10.35 13.01 | 9.79 11.53 7.17 9.25
Craxss (ng/ml) | 45 o4 968 | 873 7.30 2.76 9.54
on day 14

Craxss . IS the maximum concentration of apomorphine in plasma at steady-state conditions. The

value on day 1 were calculated as the mean of all concentration values obtained at 6 and
5 20 hours Post-start of infusion (SOI) (2 sample time points) . At the 7™ infusion day, Cpaxss is the

mean of all concentration values at day 7 (single sample time point). At the 14" infusion day, is

the mean of all concentration values at 20h Post-SOl|, i.e. at the end of infusion (EOI) (single

sample time point).

Apomorphine exposure data of above tested formulations were similar with regard to the

10 reference.

The PK parameters of these tested formulations in rats (6 mg/kg/day - SC continuous infusion)

on day 14 are presented in the Table 5.

Table 5
Test 1
Parameter Test2 | Test3 Test 4 Test 5 Test 6
(Reference)

Concentration | 4 59 289 | 296 30.4 39.5 372

{(mg/mL)

pH 3.3 6.0 5.8 59 59 59

Cmaxss (ng/ml)

on day 14 15.2 9.68 8.73 7.30 2.76 9.54
AUC (ng.h/mi) 277 210 178 183 75 173

15 Cmaxss corresponds to the mean concentration obtained after 20 h Post SOI

No major PK differences can be observed for the five test formulations. Consequently all of the

test formulations show an acceptable profile from a PK point of view.



value on day 1 were calculated as the nean of all concentration val ues
obtained at 6 and 5 20 hours Post-start of infusion (S01) (2 sanple tine
poi nts) .wéteiwrkih i nfusion day, Craxss is the nmean ofpcelgp2610/a6210¢ r ati on
values at day 7 (single sanple time poinig. At the 14th infusion day, is
the mean of all concentration values at 20h Post-SO, i.e. at the end of

I nfusion (EOI) (single sanple tinme point). Apom)rphi ne exposure data
of above tested fornulations were simlar with regard to the 10reference.
The PK par damples pkoceHelganeeis thedl 4-¢aysubeptangeiss infusiernexperigenty/ kg/ day - SC
continuous infusion) on day 14 are Presented in the Table 5. Table 5 '
Par anet er TEtloca! (oloeanse affh@ jested formplatipnsyin subpaiepeqys-jnfusionspverpd h glay in rats at
Concent r at | ©mgkel/ard presbned m?tae a8 66ThEQoléranéh Storng WasidstaBlisheb ath® 18" Saydbf5. 9
5.9 Cm (ng{lfms%n leaq%éoé} 15.2 9.68 8.73 7.30 2.76 9.54 AUC (ng.h/m) 277

5 Table 6
Test 1
Parameter Test 2 Test 3 Test 4 Test 5 Test 6
(Reference)

Concentration

(mg/mL) 4.58 28.9 29.6 30.4 39.5 37.2
pH 3.3 6.0 5.8 59 59 5.9
Tolerance scoring 3.0 2.8 23 2.7 24 26

The same tolerance level than the Apo-Go® reference (Test 1) was obtained with the test

formulations that show a 6 to 8 times higher concentration.

Thus, using a formulation according to the present invention, patients will be able to receive a
10 better treatment based on a 6 to 8 times lower injection volume, a formulation at a more
physiologically acceptable pH and a formulation that tends to be more tolerated than the APO-

go® reference.



210 178 183 75 173 15Cmaxss corresponds to the nmean concentrati on obtai ned
after 20 h Post SO WD 2013/007381PCT/ EP2012/ 002916 - 15 - Exanple 6:

Local tolwpaptsaobizit he 14-day subcut aneous infusion expegipibéizbd1é ocal

tol erance of the tested formul ations in_gubcutaneous infusion over 20 h
/day inrats at 6 ng/kg/d are presented in the Table 6. The tol erance

scoring was established at the |e day of infusion, i.e. at the EO1. 5 Table
6 Paranmeter Test 1 (Reference) Test 2 Test 3 Test 4 Test 5 Test 6
Concentration (ng/nL) 4.58 28.9 29.6 3QLAMS 5 37.2 pH 3.3 6.0 5.8 5.9 5.9

5.9 Tol erance scoring

1. A pharmaceutical composition in the form of a solution comprising

i) apomorphine as the active substance ;
5 i) a water miscible co-solvent ;

iii) an anti-oxidant ; and

iv) water,

wherein the pH of the composition is greater than 4.

2. The composition of claim 1 wherein the amount of active ingredient is between about 10

10 to 70 mg/ml, preferably between 10 - 65 mg/ml.

3. The composition according to one of the preceding claims wherein the amount of co-
solvent alone or in mixture thereof is between 0.1 to 80 % and more preferably is
selected between 0.2 to 70 %.

4. The composition according to one of the preceding claims wherein the co-solvent is
15 selected from an alcohol or a polyol or a polyether or a mixture thereof, preferably from

polyols and polyethers or a mixture thereof.

5. The composition according to one of the preceding claims wherein the co-solvent is
selected from diols, triols, cyclodextrin derivatives, polyethylene glycols and

polyethylene glycol derivatives or a mixture thereof.

20 6. The composition according to one of the preceding claims wherein the antioxidant is
selected from acids and their salts, vitamins and vitamin derivatives, amino acids,
sulfites or free phenolic radical scavengers, and preferably from acids and their salts,

and sulfites.

7. The composition according to one of the preceding claims wherein the antioxidant is

25 selected from ascorbic acid and sodium metabisulfite.

8. The composition according to one of the preceding claims wherein a surfactant is

optionally present in the composition.

9. The composition of claim 8 wherein a surfactant is present in the composition.



3.0 2.8 2.3 2.7 2.4 2.6 The sane tolerance |level than the Apo-CGo(r)
reference (Test 1) was obtained with the test formulations that showa 6 to
8 tinmes hyghgfsfwenrt¢entration. Thus, using a fornul ationpegaebslhghei the
present invention, patients will be able.jo receive a 10 better treatnent
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conprising i )apom@’\eprﬂfﬂeb'metm@ ‘BR:*PN‘?e substance ; 5ii)a water mscible

co-sol vent ; iii) an anti-oxidant ; and iv) water, wherein
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one of the preceding clains wherein the anount of co-solvent alone or in
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osition accord
precedi ng cl ai nscwmﬁétlfﬁt'q(we”)d%b%?%h9”%1 ‘4Gand %@F@H‘YPPW'&M%%’SH&O or a
pol yol or a polyether or a mxture thereof, preferably from polyols and

pol yet hers or 13 Tﬂexédﬂrﬁ&)sffu&erae&;rdmé to Ohé oi(ﬁﬁg)ﬁl%bédlr@”lclalﬁﬁ%h’ﬂréll the pBINGY ®E the
precedi ng cl ai ns wherein he CO- SYA_Zent e ectidﬁ Jjom diols, triols,
I

cycl odextrin der‘f"\’fﬁ’f’?'%ﬁs %F%?ﬂ r?éefiff"?}?ég?tg’e yet hyl ene gl ycol
derivatives or a mxture thereof. 206. The conposition according to one of
t he precedi ng 14l Beneonlositien acdotdingatot orexefdhe tprecedisg Cleintsedhdreiora pht intkslifemid
their sgjts, vit derivatives, am no acids, sulfites or
free ph@lnol icra ‘%.Q%:egf'"?%}\?yﬁégﬁm and prefer abI y from aci ds and their
salts, and sulfites. 7. The conposition according to one of the
precedi ng cl ailFsThatremepsitianascrding &¢laimr? whereinsthe pH cragiies 'Péﬁ'F%[%‘!:(S?’Blsed"é‘El d
and sodi um met abhgikdxide [ Rdiuf biclnERITPRSIsiuhOydRRIEe bEih8ghebiomaigarosilie.t he
preceding clains wherein a surfactant is optionally present in the

composi tion. Mpos| ti of claim@8 wh f ant
is present in'BnES 6%85'??'? Sﬁcor&% %Bi%f’gg‘%@ﬁ?&ﬁﬁ@'aiﬂ 2'§1sé"t§bqél'}°a%
The conpositi on afmitsterety penenteranrautes psaﬁeré@mtbarwbmeQUSHLtheb@nmeWand
20 and ppre prefgp R ididisiontl- The conposition of claim9 or
10 V\/nerel n the sur r@rﬁ%%rgﬁ???%ﬁ@:gﬂa%ct ed ?srl%m pol yoxyet hyl ene sorbitan fatty
ester(s) or polyethyl ene glycol derivatives or poloxaners. 512. The
conposi ti on ad&ofhs ﬁgﬂ@%'t'e%@ce?rdmetop?f@ceaut*ﬁ*gp@P?ﬂ"?es c@ims di 7 {§dor use as

aponor phi ne : comsditarit infeatddoto(retivde off PRbIKEM Patients With SdvdhteadFrkinson's
preferably bet ""eﬁé‘ea%éo' 2 and 1:30.

18. Use of a composition according to one of the preceding claims 1 to 16 as injection

20 solution, in particular as injection solution in the treatment of Parkinson’s disease.

19. A process for the manufacture of a composition according to one of the preceding

claims 1 to 16, said process being defined by the following steps with the order below :

i) The optional surfactant is weighed followed by the co-solvent in the same
container.
25 i) The antioxidant is weighed (alone) and dissolved in degassed water.
iii)) The antioxidant solution is added to the co-solvent alone or to a mixture of

co-solvent with surfactant under agitation.

iv) A quantity of degassed water is added and then the solution is adjusted to
around pH 7.5 £ 0.5 and more preferably close to pH 7.



13. The conposition according to one of the preceding clainms wherein the pH
of the conposition is between 4 and 7, preferably between 5 and 7.

14. The cQ@EpRessdohsh according to one of the precedi ng clpgirid03R62h§ a pH
nodi fer is 10present in the conposition, 5. The conposition according to
claim 14 wherein the pH nodifier is selected from sodi um hydroxi de, sodi um
bi car bonat e, potassi um hydroxi de or magnesi um hydr oxi de. 16. The
conposi tion according t i ! Leqto
be adm ni stered by gar eﬁ{‘%?g?'%'gﬁﬁi 'sp&ggl%q Qg '&Lﬁy%u\ba&gutﬁgﬁggvuswg%ﬁ?gﬁd and
preferably 15adm ni st er @gitaigd ‘wt'qum%mw&‘émﬁ efAlaes. 17. The conposition
according to one of the preceding clains 1 to 16 for use as nedi canent
intented to reducev.)off maipﬂqdemmilém Ptddfsled iMebéssad)\sabsreiflg athk ipRSales

di sease. P % §S|t|on CCﬁFdlng to one of the
preceding clains 1 to 1@5 gefinedfngqim "in particular as
injection solution in the treatnent of Parkinson's disease. 19. A process
for the smanuf act ur aiiof dfmtbmtms remaiingaguzntitgi of gegassech evatsf it hadedrte ceatihrige
claims 1 to 16, said prQ&ﬁ ? defined by the following steps with the
order below : i)The optiohal surfactant is weighed followed by the
co-solvent in the sane container. 25The antioxidant is wei ghed (al one) and
di ssolved in degassed water. iii)The antioxidant solution is added to the
co-solvent alone or to a m xture of co-solvent with surfactant under
agitation. WD 2013/007381PCT/ EP2012/ 002916 - 18 - v) The aponorphine is
wei ghed and introduced into the above solution and agitated until conplete
di ssolution takes place. vi) The pHis controlled and adjusted if necessary
according to the pH values as defined in claim13, using a pH nodifier.
S5vii)Finally, the remaining quantity of degassed water is added to reach
the required vol une.



