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PHARMACEUTI CAL FORMULATI ON OF APOMORPHI NE FOR BUCCAL
ADM NI STRATI ON Field of the Invention The present

WO pwenti4on rel ates to pharnmaceuti cal fornul at i BEIEFGBR006/001665
aponor phine, a drug used in the managenent of
Par ki nson's di sease and in the treat nent of sexum
I{J%asfunctlon Mor e sgfc i fical é the invention_rel o

MAFETTER e FORECHATE BT 1181 2 ORETOFE ApbASrpH: ﬁBMWﬁSEﬁA
are for buccal admnistration. Background of the
I nvention Parkinson's disease is a chronic,

FieRl SAhE R keMGoeur ol ogi cal di sorder affecting
approxinately 20 in every 100,000 people. The di sease
IS typically characterised by resting trenor, nuscle

i dj ki.nesi a and_ postural inst bJ|It

rigidit .

Al th ef% re%a%?n IO Pg PR SR atiog Rf acgpprahine, a
drughSQPBant ﬁmH&’é%ﬁ&BﬂFofPQﬁm@&P@%&%F ghé il YR HefRn i B dchfal

Substantia nigra are progressively destroye IC
dysfiemtiont Mage s;ﬁclﬁbaﬂy dasieventionhelagatnipharmbcgitipalnoraulations of

t he hasal ne replacenment with | evodopa
apolll%or?]?'fgeg‘@i]ﬂ&eq{? atiuﬁﬁ%i %?tﬁéﬂ?nfor Par ki nson' s

di sease. After a three to five year period of control,

25% of Par ki nson's di sease sufferers devel op "on-off
Backbtrammtlwdthedinsentiinese are characteri sed by periods of a

few mnutes to a few hours during which the patient is

able to nove and wal k easily ("on"), alternating with

peri pgﬁmg«?ﬂ @?3&%’9 kizbcﬁrgﬁic p@%? eeﬁ(é?ﬁcgliogﬁglecﬁso%rﬁg te%’]fﬁctlng

aki nesl a ny pati 150 eXperrence o

appuoiateda 0 in cewfef‘y e, 0@ o En Gll"l‘ierdﬁlseas‘dh@ hyacalgaaesetied by
anxi ety, panic,  pain, delusions and dystonia, which

resting rePIa USRI TigiiPs blagukiaesizand postural lﬁﬁﬁ@htss t/’algl@ughr ﬁlee exact
pathcﬁg é o'uf%g df F&Mmﬁs%ﬂ@ Aseq S ﬁﬁino%n?ﬁﬁc@)p%r%?neﬁ% & neurones in the

par I'nsoni an drugs are given
subsluaﬁaagmgrmp progressigbdestrsyddavisich kads ®hous dé@re@k%qﬁ g&Snount
dyski nesi as. and "on-off fluctuati ons when conbi ned
of dppeminespdbrobrsat sraetipy Dorgains retrssment with eiedepayistthe current
priﬂggq%éﬁ%ﬁg%ﬁﬁsoﬁg'd‘ﬂ% Qe s a high affinity for D2, D3

a
ower affini y for Di, and D5 receptors. It

has After 4 tirdedoiflvg yeht pegiod o borkted1 MH %8 oOPalkintes's Siseke sufferers
excess of 500 ng aponor phi ne have been shown to
devglopd'gawihfluctuations. These are characterised by periods of a few minutes to a

few hours during which the patient is able to move and walk easily ("on™), alternating
with periods during which the patient experiences severe akinesia ("off’). Many patients
also experience other unpleasant "off' period phenomena, such as depression, anxiety,
panic, pain, delusions and dystonia, which follow a time-course parallel to the motor
stage. The "off” periods may appear several times a day even when anti-parkinsonian
drugs are given at the optimum dosage.

Dopamine agonists have been shown to decrease dyskinesias and "on-off
fluctuations when combined with levodopa therapy. Apomorphine is a non-ergot
dopamine agonist which has a high affinity for D5, D3 and D4 and lower affinity for Dj,

and Ds receptors. It has the following structural formula:
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dose-dependent inprovenent in trenor, rigidity, and

aki nesi a but are associated with drug-induced
woephnaioxi city. This is thought to be a resul PCDEGB2006/001665

nephr ot oxi ¢ netabol ites produced by the |iver,

presumably due to extensive first-pass netabolism

Subcut aneous i nj ectyons of aponorphi ne have proved to

be effective in the treatfne of "on-off fluctuations
ithin 5 to 15 m nutes, and

.k als have shown
consi stent reversalH "offf peniod akinesia, a
decrease in daily | evodopdq requirenents and

consequently a decrease anputt of “on" period
dyski nesi as. Advant ages j dopam ne agoni sts
lon and | ower incidence of
(0)) a "rescue therapy" in

i nclude a quick onset o

psychol ogi cal conplicati

patients with "on-off fluctuations, aponorphine al so

hasofahgowd Y@@i&gﬁomrm%hﬁk@ﬁo@ma MaRebapehbshSo pivalce &

has a relatively short half-life. As there is a La&ge,
dosé-depandsuthjreeevenzent i trasnor, rigiditir andedinesiathug ate gsenciated with

under an initial dose titration peri h .
o AR kL THRSE A bR BBl BB
profiedy tﬁé_ 1A EpREIh I B todXRRIvE Fr &t fasdfiletaBOLith.

aponof phi ne nay be controlled by donperidone.. Often,
pat i Suticstapeousdnjgetiensmof apamormpinerave peaediénbe efifectiyp ithe

treaPeHeR OF CCLH REREISTS [ OB RAU LS "BYRQ (8 1 FHAAEs and las
for ﬁ%g&g@’ Fﬁ?lﬁe? PPlALS BAeARoRh BRANBIIIBYEISA] 08 "S®NberRId akinesia, a

uctuations is limted by the necessity for
decsasbe irt duilydersodagaiagugtments end codsequantly iaviscieasstio $hepgmount of

TR e -
of £8bh 8R4 ?o%rtiﬁciﬁ)@l'{c):F bf*gé;y'&iﬁlo%ﬂgﬁg%%?pﬂéb!ﬁmﬁf Y G eebscue therapy" in

ransi ent nasa ockdge a urning sensation in two
patizhtsfide "@abffeficsudions, egomRehirel alsdms theadvaniage ovdr other
apanor phi.ne has been _sho to be effective and to have
dopgmipn aganiss that [tHAs F el%tb“tey\;]oﬁhoftﬂﬁﬁ'lé%b cut aneousl y

dri b _ Tt : e
aam Rk %ﬁcf%% f‘sgae%fa%éQnteP%lﬁﬁcg Qﬁlﬁi&hﬁ&)hmm&léﬁﬁaﬂ{n@md Ig

are nee seo rst-pass netabolism
an Toitid] esditration fegiod et theethronesatmdnt adtaingma dnd votsting which may
applicatjion as a suppl enental dopam pe agoni.st

ocqui 8% AFSPULL O B9 RRGRRSTELIRAARTRY IS APEAP Of ARoFBTRRIBRIAE as
con%‘}oﬁl%d %?%%nﬁ)teﬂgbr?ed Oi%rf? bE‘@éntsf od ﬁhgﬁéﬁa apomorphine treatment are

able to discontinue or decrease the dose of domperidone without recurrence of these

adverse effects.

The widespread application of apomorphine to control "on-off' fluctuations is
limited by the necessity for subcutaneous administration. Alternative routes of
administration have consequently been investigated. Intranasal apomorphine was shown
to be effective in patients with Parkinson's disease but produced transient nasal blockage
and burning sensation in two of five patients tested. Rectal administration of
apomorphine has been shown to be effective and to have a longer duration of action than

subcutaneously administered drug; however, higher doses of the drug are needed because
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met abolismallows for the use of | ower doses conpared
with standard oral adm nistration of aponorphine. In
w@bdocaroddi es, all patients (who were known to PEI/GB2006/001665
responsi ve to subcut aneous aponorphine) fully
of Sc1Md fifPpEssARetabdilig:. BitthelhdR, e d%Z@J ox&E‘eE{?F Jc%{n 1038 its
approxi mately 30 m nutes and was conpar abl'e betvieen
apnlﬁeti@t ald supplefhentalelwpadineapdwst thérapgt i on was | onger

subo Rt s borbiRter af motipt BAslrn b tsliagh dVinimal fist-
pads M1 B e X sTbr BleSRO bR %8\5%5 Cophed Wit Tlaatd c?r?d

probl ems. The use of aponorphine in“treating sexua
adrdipgdtnation o6 apdrasrphingo Ibelé siutley,esl pagiahis qwhé overd RisdvaNehe

. l i | adm ni sty at f aponor phi ne has been
respIRE B RIR NG AR B B Sy hedeali b pams fme i onset

N : 0 . .
o as Pt TS mBEE A s CHRLBTE bORBREIE sues. The
meai3GuraB6n of Agmarwisigngen follevihg mﬁflﬁiguﬁlea.dnﬁ@igﬁ}mdﬂbdﬁq)fared to
ronot es sexual .function and performnce because o
subE N SO TRiQsy ( ORIFRSEH A% BchinconpiSiency of disseluen were
' mechani snms under| yi ng sexual arousal.
noﬁggorrrg%gdht?;ﬁggggg}nt&hus be used to pronote or enhance
sexuzhe asenaftapomorrihissin teathpbextysdysAGclionhatNiARes
d/ or reduce i npotence. For optinmal buccal

. libid e.. Ol :
1nv8§|51g6 t ﬁ*‘gﬁ n{sF?éw%t&%ﬁ)fbélﬁgwé aganstsgiion of aberwetphinetas been found

. i ani ' i.cal: Ka of r phi ne
S & e Al RO B b BB Fros T BB RE Srhen
conpfar¢chwitt mlegebx (Bilaasal Trobeytt8ne; 56:136-1865). PAc@rSink A the

.. proportion of aponorphine which is un-ionised is

hte\%é i Fopraphing ErpRIpoTerpafurstionrang parforkanics berrusoof thedffect
it egff}hszﬁl?&@ ok ,;1? g%ﬁ&hf’a?%ﬁ tﬂ@&ﬂr&lgglgggp%?xgﬁgr%g Plggergf;ingasnexual

Ine p S | ncreasli ng

arousal.i Apometphitiaign thidise us@to pRkioI@br @Ak fuldi®n, treat

u hould be fornmulated in an al kal i ne medi um

Sex%} Riiofs cnbanse dibido and(er sedsioe impetemags oxi dati on. One
way SV Bhedahis ist.t keep so].utions,of t.ge dr.u
aci dlf é}i (&rﬁl a?? 7% %eﬁofpe\%gh‘:‘i ?‘Pégﬂo fﬂ‘ﬂﬁ?lﬁ‘?%;ﬁhpﬁl-dd %ﬁ“lyé)ﬁlq@'
ion@pd anshybiolifa0 pH. MTHRGK,QF a?@ﬁo@mﬂeqé 8@%9&b&et%-p}§bf'§o%ut 9,

this is intended for injection'the pH does no

signifieant epountspd thareg sistasreedrase. Holesat pH 3.5 ¢henarsportion of
apoﬁ{%)'i'fi}ﬁné QB i81th Shised is negligible. The proportion of drug which is un-

ionised only starts to increase when the pH approaches 7; an alkaline pH yields
increasing proportions of un-ionised drug. Thus, for optimal absorption, the drug should
be formulated in an alkaline medium.

Apomorphine undergoes rapid spontaneous oxidation. One way to prevent this is
to keep solutions of the drug acidified. It is believed that commercially-available
apomorphine for injection has a pH of about 3.5. Since this is intended for injection the
pH does not influence systemic absorption. However, the nasal spray formulation
described above is also an aqueous solution and is also believed to be acidic. This would
imply that the formulation is not optimised for nasal absorption and the nasal irritation

that has been reported might well derive from the acidic property of the formulation.
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al so believed to be acidic. This would inply that the
wo eooaik@ti on i s not optimsed for nasal absor pe¢DGBaWE/001665

the nasal irritation that has been reported m ght well
der is 1I1fsﬁ£@ickh@f &?dlgh rgﬂ °tf¥mﬂgatw?1§ into the mouth results in a
forrru at1on. Adm ni str aci di ¢ aponor phi ne

stimfikion loétalivagon. nThe é)tcessmht/dn progiacdd is rich iabistubondtas which is
of salivatjon. The excess salltﬁggroduce s rich

intensled 4p pewERliES therAckhandgrets disde Henewnali near perak |

t, L.
AR L P O Bl
also _ahsimreetse amtiefansponof f@ogseallohed dong withsbe addifiomel galsme of

.in the anmpunt of dru smallo n th.the

salivalch 4 AR, (Do REREIIOR dud 70 agﬁor} e%&yfom‘tl%ra&im pcreases.
of drug avail able for buccal absorption rapidly
decreases. Summary of the Invention The present

Suninite€ Bff theInedii®nt 0 over cone t hese and ot her probl ens
associated with fornul ati ng aponorphi ne for delivery
in the mouth. Its objective is to achieve an i mediate

use effi‘tI 1&19{11’&% a1k gﬂ% {f]]Qsé aﬁﬁdﬁ’gﬁ% &ﬁgmg Rfsociated

bucca mnis I'on. Accor esent

with- fd)\hﬁﬁlahﬁg apéra for dedivietst mCtkDemN)ufhl i, objertise o athieve an
conpartnents o cont ai ner,  the follow ng co%onent S:

lm(eé)at%numwtwﬁ thy degoHhEehis apEmise afobhtg,c pisizaliony
Accgﬁd: gﬁgatlﬁe re%g 19 AAdbA | B?&Bcf 3l t thereof and a

'cel |ca Iy acce € excipient or carrier; and
(b) a solution which conprises a diluent and a pH
nmodi fyi ng agent; the conponents being presented such
-t hak kitiseipprisinghia sepavpie seMPaimERSs op a cattaiper, dhefollaping
fornulathn which is adjusted to a pH ranging from
' 8FV 4% c to alkaline and which is suitable for

b u C(a)al adndom skt @RApooiph@Ress fharmeattitiyrgedptable acid
pharmaceutical comnposition, which process conprises

conbi ni ngddisiomsals mem@f@ndapbmm&@ﬁlb/@wqpyab&@@m@ﬁmé
acid addition salt thereof with a solution conprising
a di | uent®®8Hd #%H nodi fyi ng agent such that the

r ef(g% ting %O‘Ptitfﬂtﬁ' Wit Bothfrisd jalblut 4nd asHPModaicRgeritt Om
m y acidic to
the components being presented such that they can be combined at the point of
use into a formulation which is adjusted to a pH ranging from mildly acidic to

alkaline and which is suitable for buccal administration.

- A process for producing a pharmaceutical composition, which process comprises
combining apomorphine or a pharmaceutically acceptable acid addition salt
thereof with a solution comprising a diluent and a pH modifying agent such that
the resulting formulation is adjusted to a pH ranging from mildly acidic to

alkaline and is suitable for buccal administration.

- Use of apomorphine or a pharmaceutically acceptable acid addition salt thereof,

and a solution comprising a diluent and a pH modifying agent, in the manufacture
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al kaline and is suitable for buccal adm nistration.

Use of aponorphi ne or a pharmaceutically acceptable
w@eiod/1zdai ti on salt thereof, and a sol uti on coP@I/GBRIVE001665

a diluent and a pH nodi fying agent, in the

PR, Sy SO I B AT L, Bt
f oanAd ddhds famubiied fr bdedal delivery o apgp@ht.ent . Use of

aponor phi ne or a pharmaceutically acceptable acid
addition salt thereof, and a solution conprising a

R 6 e e R T R

m lagltl ¥ sekitidh comprigihi aldilnentand awh mbdifging agent) iatteembhoufacture
buccal delivery to.a subject, the nedjcanent bejng for ..
t r ShpimRsigameR} Yibishigadipged s r@%ﬁlﬂ%ﬁ@ﬁﬂm@y agidi g alkaline
fu Lem. LT i i . i .
A bR ARELIURIAPS | TR i
Fi don teedting Pagkidsoh's disegseapifoofroplotiagsenahfiimotiontiteating$exual
aponor phine (y axi 3%3,in units of ng/m, against tine
( x dysiuBgtiqns ehaneing dividy eruedacing WIRGRICA: x rel ates to
Formul ation 1 of the invention (2.5 aponorphi ne dose);
on a continuous line relates to the 5 ng aponor phi ne

Bridd Oxechigtiondfakd Piguef W07/ 06786; o on a continuous |ine
relates to the 10 ng aponor phi ne dose formul ation
described in Table | and Figure 1 of WO7/06786; o0 on

oS S b Sl PlE et PP RRRIBLALLY SR s o
ng/MOAZ4i108 886 (x £Afs)an daisdetninufs, ielldgties to the 20 nyg
aponor phi ne dose formnul ati on described in W7/ 06786;

r earelates to Horaulation | g theopptittiva (3dseomernhincedaseh
d i bed i 9/ 66916 Drelates to the 8
oot pe e R BB AL R R e

W0oety786d Description of the Invention

o on a continuous line relates to the 10 mg apomorphine dose formulation
described in Table I and Figure 1 of W097/06786;

o on a dotted line relates to the 10 mg apomorphine dose formulation described
in Table Il and Figure 2 of W0O97/06786;

e on a dashed line relates to the 20 mg apomorphine dose formulation described
in W0O97/06786;

A relates to the 4 mg apomorphine dose formulation described in W099/66916;
and

A relates to the 8 mg apomorphine dose formulation described in W099/66916.

Detailed Description of the Invention

The apomorphine in component (a) is present as the free base or as a
pharmaceutically acceptable acid addition salt. Suitable salts include salts of inorganic

acids such as hydrochloric acid, hydrobromic acid and sulphuric acid.
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The aponor phine in conponent (a) is present as the

free base or as a pharmaceutically acceptable acid
w@odastiz@m salt. Suitable salts include salts oPCT/GB2006/001665

i norgani c acids such as hydrochloric acid, hydrobromc

aci I ri dn (

2oy B AT hfith S SRR (Bl oh e E36RA A i

partiealatd fouhafoe nﬁm dfyopariic4ta fieren. i Y¥nqihértdnghddabhentfivis Present in
I n .anot her, _enbodi nent |t i S present in_suspension or

suspengen ar hwﬁ\fomb OB At e, CoRtIPpEHdAY M pe Bﬁyerﬁ &S pewasit or
gran’a?esas# %ﬁhﬂ@&%{&y hgﬁngc{?@gg%“ r’e‘gﬁ afllhah fé’tgﬁé g&!serﬂ

rah resen
suspehisipe eﬁp@mdeﬁrfor @mes i108n gﬁ;ﬁﬁpﬁees suspexasilorampdmm oatigsolved in
suspensi on nmedi u or dissolved inliquid formin a

liquigigioyra A a splyemtdiqui eTWﬁ@%@mnn%W%S@lwe@dm%may be water,

foréfaﬂx d may be water, for exanple. Conponent (a)
n‘%rl ses a phar maceut i cal | y acceptabl e exci pi ent or

C ar JogfponkxiEpe@aprizks 8 pharabilceutRxlly peceptabld d‘X@iph&ﬁ or carrier.
solubilisers (to aid solubility of the active agent),

Exaggiples 0% seitablsexaipies svvlide selubdisersdip ¥ selubiliy of Khé active
agen%g %n{l%m 5\‘%5 §9 ?esve f O ?a%ﬂ]%a of (tllieoa vgl %&%&%ﬁemw %gents (to

ten SUI I'ng agen

prolefi®beyalretshtish patdiasuttale afymed& lbandmgoatg%ﬁ@remplwba ifktandard

standard sol vents capable of form ng a stable solution

pha@iacgmﬂ@én@p@naﬁ@ms @Ma@mownﬁwpme pf ﬁmnmsaast@ble solutlon or

eutica C add Ay n sal.t
susrRIARARE RO EPhint SRR AR p R RSPt heB fndyte A Sadition
salt.SERRcahPbierft ﬁ@ﬁbfé@ﬁ@@xﬂ%ﬁﬁreﬁﬂ?ﬁts céappen@Phratd)) frbs @dmponent
sol ution conprising a | uent and a pH nodi fying

(b).agent. In this context, a pH nodifying agent is an

whi ch | e of nodif h foa.
9 RantEl 03 E0AS Dl Rt Going aeent. In
this @6@Bkt, & PEMBSIHAnG BEHHk 2t dobet WIcREs daB8bIE QF deﬁ&in?gt)le pHofa

whi ch results Trom conbi ning conponents (a) and
solutihe tcp@;thmvecaf desied pHHEhqpH moudiifyjrigragenigremtes shmglutite thapH of

abl f vin ran from.m| dl .
the B RER sitiosPiforn §mPrdiefBEP e fia (Brenbhighs oigbof use.
Thet in%a gt g&msﬁoﬁla tHhd b%gpam?é 8 RLEHRIADIY r g@ﬁ@oﬁoﬁl%ﬂdly
, or 7to 9, for exanple about 6, about” 7 or t 8.
aciditie ablkalimodiof yristegrca g eht ofifeonp hdo Iiﬁ,d?gpﬂbald:safrblyi taiocdptndhere

RSt 0, B TS Y 10, SOt o e ey Lo
modiS i WeeAt s Ea RS G11y hO¢eptable. Any suitable pH modifying agent may
be used, for instance a base, an alkali or a buffer. The base may be any suitable base, for
instance a carbonate or hydrogen carbonate salt, such as an alkali metal or alkaline earth
metal carbonate or an alkali metal or alkaline earth metal hydrogen carbonate; a metal
hydroxide, for instance an alkali metal hydroxide or an alkaline earth metal hydroxide; or
a metal oxide, for instance an alkali metal oxide or an alkaline earth metal oxide. The
alkali may be any suitable alkali, for instance a carbonate, hydroxide or other basic ionic
salt of an alkali metal or alkaline earth metal. Typically, the base or the alkali is a
hydroxide of an alkali metal or alkaline earth metal. More typically, the base or alkali is

an alkali metal hydroxide such as sodium hydroxide or potassium hydroxide.
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i nstance a carbonate or hydrogen carbonate salt, such

as an al kali netal or alkaline earth netal carbonate
woeooan2@ikal i netal or al kaline earth nmetal hyPEDGBR006/001665

carbonate; a netal hydroxide, for instance an al kal i

et Sl YA PhacAPis U0 B By R B A0 any

or a ne 0oX ce an a OXI

solfiorgdr %ﬂﬁpbuﬂdethetafbhhs aesdlatiorowitt €he diRenabkednpomeyt BR which is
suitable alkali, for instance a carbonate,

campéroé”ﬁ%ﬁém@rchém&?em Pk otcexpminlccupoa addision agidies brserrstupen

dlllﬁFq( ITB@HIH@I‘ %@gr be r[%é%l? og %c@lg%aé  pH pH %ﬁ%&%rﬁggﬁo {119%01&(: to

alkelad, E‘orﬁﬁitaﬂlce al\ﬁH of frigpi Twl 10y typidatly e 6 @6 1@ bidinord Sreffably
al kali nmetal hydroxi de such as sodi um hydroxi de or

fropt s iotrhta Qdquwa@p}w@bow RbRHLTGri#goRige ithe byfer may be any
sul{a%}%' %ﬂ‘e& yfo?1£%£§ 5 thgsg%)% sgll’g g@cﬂta%)é}a ﬂiaﬁ%étglr%{og]%l%?% Suitable

I"or,” or conp orms a solutron

exﬂﬂlﬂlb&ﬁ‘(ﬁﬂ p}@fspﬁh@éTMt@ ezﬁﬁluc{ekb)odldﬁh pldtphste AR BBlassi®h phosphate. Other
resisting change in pH, for exanple upon addition of

sul@blecbufferwgbld@fdl@@sﬂéwnduymg%phth a@xdepémnswbmqir@g@e

oA RS AR BB B PR b bt ©
orth(}jﬂﬂo%ﬂ{altey ah#l 6ditmttetrdddras dndByRodHi&fiesad! Yhd bR tyPically
9, or 7to 9, for exanple about 6, about 7 or about 8.

prm@%aw@pumfﬁmaﬁet@mfodmwamfer for instance a

h I h K

Sui ¢ 307 ausiRieb BB RE S s s R AR 0Ly water o
polah ias61vand a RSk ASS bW BN ARPIES18: orEhdl€ kolsrttorBh R aqueous

buffers include: disodium hydrogen phthal ate an

solgerdi drpightly dhopear engetio polueghnors whichas mmlmwntimme Ahe

pht hal di.h h
po e e PR bE S BT RiRF SEPEr e Rars PRoHResoBts w be an
alcbBolt 3tith &8 kinn sy @@l@i‘ﬁativ@lyaﬂle%ﬂﬁﬂéﬁf m8¥ bé ?&%t@yﬁéﬁe bR cdi0%

by Wwei ght. The dil uent conmponent be any
Typigaliya theeditlientieomprises watems Ve &y pivai g rthe dilysot @rwatergdmiac

S B P Al
or g albmpoREMEB) mhyp fifHer Waieb oh§ oPhRed Qic@tldﬁal Phé@ﬁltagéuﬂcaﬂy

he polar organic solvent may be a polar pro
accspﬂabbmmp‘i'm“és er4mplep wahrchsmludfrﬁolu’m}ysebse(t@ Aidasobudbiildty of the

t hanol . Al ternat , the solyent be
a5 age Ry TAarof seshs. SHyfpiaa O preneardions of Bhsehueasent
andAMiREive érﬁ?_rgcx @k&@l‘l Hu. cIcQFreQ Ju Sn tT))\Rﬁ:_ 1 Linit ddodht of

preferre I ment the so utlon I ch 1's conponent

coripdnens (Brcongimedimn §dl totSind f the diluent, for instance 0.1 to 2ml of the
diluent. Typically the diluent is water, and a unit amount of component (b) contains
from 0.1 to 5 ml of water, for instance from 0.1 to 2ml of water.

In one embodiment, component (b) is an aqueous solution comprising water and
a buffer. Accordingly the invention further provides a kit comprising, in separate
compartments of a container, the following components:

(a) a combination of apomorphine or a pharmaceutically acceptable acid

addition salt thereof and a pharmaceutically acceptable excipient or

carrier; and

(b) an aqueous solution which comprises water and a buffer;
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Component (b) may further include one or nore

addi tional pharmaceutically acceptabl e excipients,
wez@aptms2 of which include solubilisers (to aiPRCT/GB2006/001665

solubility of the active agent), flavouring agents,

ant4 o :

SRR ok R pE RN ofe) (31 ol d tfBd Hhe pointof

r etuedint® B formiyqrionaltivh isaadjusidd tanrmphtangingdonp arikity adidiy to

contains from of the di|uent, for instance

) 10..1 to 5n
0. elkaginoapd thgﬁ%ﬂatabl?efﬁf bucpglpdminisirations diluent is
wat, e ent 0 |
frcl)lﬁnﬁ& @P?fgﬁ%i{meﬁ%é wat tee(ri%F%?( | nsf%r?caé%arpglfnmg%f @Jt%]éserves fo
regudatt tief pRvaf the.fotnnilativen which désuitn froncanpniagtcofippnérss @ and (b)
aqueous sol ution_conprising water and a buffer

at theedtel ety Thaentfen sRawld Grstbacaprive prashicyig apirnging from
. r . e . iAner
i BB SRR PO RRLITEL Bl AR 1610
mord pedteraplii fiem 6rto @, PhAtoB derdxaaald ybome 6 e4hioabl er ateiutl 8. The
addition salt thereof and a pharmaceutically

buffge map baisnie seieblegiudier. for instanes @phosphete 68} Suph aagnabial metal
S R e

onponen Suc

potaESink pladte.t Tiee Wefartis §bicdBE ptedéd il af amouhtalfifam Mo ad 10%
is adjusted to a pH ranging frommldly acidic to .
by vagighil i Granpangni ) eley iferthayincweconesr muye adgitional pharmaceutically

adm.nist.ration. ln t K. ok i QR i - j
aceiiE ERabEMsPamplls A vl inBhugh P EGR o3 TR g e
actiVd8gddl), Bbvduriglagenitll aatibidan (1o préeatibidatidnos thoadtiveiagent)

conmponents (a) and (b) at the point of use. The buffer

andsHbesive agents (eprelopd buecadfetentiong v Arpitamynt ahefmpPrERY®
L1 d cidic to alkaline, for Jin n pH of fromb5
con{gglsl%%/mfbyfp{%c%ﬁﬂl@waﬁ% O 1pstRaps Oalnt(‘j)sirrrg1 roge%a?%f erably from
6 t qnne Bif of the PrdentfiBVerRdaBE @orat héldingletHporer$ (a) and (b)
about 8. The buffer may be any suitable buffer, for

conipriseanideashtyheuppratnecnsaind is tahcadly adrug delévery destied of
hgsphat e.  Sui t.abl e exanpl es of ph hat e | t.s
conf R RAL IS ] BB Cp RS PR it ot i ofpg and
the Pééhftﬁfog ot R lalMiREeRANS aipatidh vaE Blic rdut @ NPfePably the
to 10% by wei ght. Conponent (pb) may further include
forronlgtion iswsinenigtbdid: inonediatplyafienthe unixow tbgethered pheaisioe

excigients, exanpl es of which include solubilisers (to
COMBOFEYS) ybi ity of the

The formulated apomorphine product, obtained after mixing components (a)
and (b), is mildly acidic, neutral or slightly alkaline, preferably slightly alkaline, in order
to promote rapid absorption. This represents an advantage over existing formulations of
apomorphine, which are acidified to preserve stability but which are consequently not
optimised for buccal administration.

The present invention provides a means of formulating apomorphine in such a
way that it is optimised for buccal administration and rapid absorption whilst being
sufficiently stable to prevent auto-oxidation. This is particularly important because "on-
off' phenomena in Parkinson's disease can occur very rapidly. The key to an effective
rescue treatment is thus speed of absorption and hence speed of action of the active

agent.
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active agent), flavouring agents, antioxidants (to

prevent oxidation of the active agent) and adhesive
w@o@ntiz04(1 o prol ong buccal retention). A unit BCOGBR006/01665

conmponent (b) contains fromO0.1 to 5m of water, for

| NSTRAGEI of tHeGrédtlct Bf adRt&H 1o ab@uttéff, C?:ﬁhfox%atg 0% of the
resent invention, the container ho g conponent s .
apofreypkine b¢dymesompipnisebarat thiie a\sailablﬁd?mmp@tibm? Ths lpBIndiepeﬁdent
typical.ly. del.i very .devj ce _of conventi ona o
s G S ARSE ver Ser e ot conventional T
druk RereliovBd 8] abstep®dnidRCionfsl |d¥‘d§r}%célg%gg+-%ﬂi% ih ®rder to

adm nistered to a patient via 't route.
restpreethe equlipritine Asor resilathiernis iabvayd misnifki @it eshounmardinaibaisyd

fter the m Xi t oget her, . of the two conponents. The
dm?é?%?tgﬁg&tﬁ%ﬁ%?bﬁﬂﬁﬁ r?ﬁl@]éfupt, obt ai ned after nixing
COMPRUCH Do) 01l fdsld:nfd el el i Eni bl diitni8d for
slightly al kaline, preferably slightly alkaline, in
buceald@ministrpicnodeapid pbsbratisror Phid fa)l’mul'ﬁtib? 12§ mh@smﬁ thchide
d t ver existing. formul ations of aponorphine,
RIS BT S b R Josabd
Do R Al PhoRRlinBcch] ARnkith, S EBkirnes dsin
prevent tass ofithatdrugbppeatrvihgne in such a way that it is

tijn sed for, buccal admnistration and rapid
ggs oﬁtﬁ qoBPipFionGt apeparphine riagharmacputically ascendable salethereof

- OXi ' 1S .. LS.: ' Ly, rtant use
g ARSI S e S R SR B
conveionkymethods. Kieys grovidad &f 4i80duitvisle fQSE Wer ink@ade Rt disgersible
t hus speed of absorption and hence speed of action of
POWCE& Oéé‘tgf*\}l@svéé éﬁtlsnerm%é)rpmhaﬁldtfﬁ@n-pIg@l gembingtiemings terfain
: [ 9 t he onor phi n .
oncis R nedhaRothl (BB0% 0 APl ngh FpgPRIB AT Rgyouring

ageffiapeabdtritgraedis and gegengtigen i el @protidt AShamMbehcally
mai nt ai ned by a dynami c equilibrium As un-ionised
elegﬂph@qa@l?té%@&?aﬁglo’&bsor ption, nore ionised drug

b - 1-0ni inecorder to restore, th

equi T A ARG BBl § R R o e rasean
invetiouthe @bnoxkit @hirsRderdicdly 8eRptBleas cipiak of &friliSis any which is

absor bed, rapi d It is inportant that the fornulation

knogm tp fhe sbi(t@g%fgr tﬁdm@mfp@nreﬁef ropidersi wblets, granules, suspensions or
solutions. Such excipients or carriers may be, for example, inert diluents such as
calcium carbonate, sodium carbonate, léctbsé, dextrose, saccharose, cellulose, corn
starch, potato starch, calcium phosphate or sodium phosphate; granulating or
disintegrating agents, for example, maize starch, alginic acid, alginates or sodium starch
glycolate; binding agents, for example starch, gelatin or acacia; lubricating agents, for
example silica, magnesium or calcium stearate, stearic acid or talc; dyestuffs; or
sweeteners. Additional agents that may be included in component (a) include
solubilising agents, for instance a poloxamer or sodium lauryl sulphate; a preservative,
for instance an antioxidant such as ascorbic acid (vitamin C) or o-tocopherol; a
thickening agent, for instance polyvinyl alcohol; a bulking agent such as xylitol, lactose

or mannitol; or a flavouring or sweetening agent such as sucrose, sorbitol or saccharin.
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buccal adm nistration and rapid absorption. The
formul ati on may therefore include additional agents,
w0 aooeitzietance sol ubi li sing agents that enhanceP@i6B2006/001665
solubility of aponorphine whilst also pronoting bucca
abso [ ' I -d :
of "t naeg OBt ST R RUTMSIOhD PR RN i 8%t in
suiaplersospEnsioa nediam pin & thedeuwt bfabdlytiacmepiuidable sshiehit. The
t her eof &nd a pEarnacegticall accept abl e, exci pi ent or
SUSRERSIqREPeIEmy QsOEERT Pay Peatsdor Branglengddiiovaingehiens above,
may'Bk R Siedlih thede ?Jrﬁl\é'oqgglﬁg&l&%g.s @h&ﬁ@i&%ig Bt cdiBrs may be,
nstance as a di spersi po r or granules, as a
for suapplesinert, sobentswith ipffeting galn to Endamestibiléity iand/onsolubilising
contain one Qr nore additional agents, for instance
22e0E WEtE FUFRePHINS R8BI ®Nni ng agents, flavouring agents,

col ogpi Qg %ﬁh%%r@%ﬁfj{ g):) Bgth@m%hép gﬁegét'ng ngveehﬁon may

provi de a pharnmaceuti egant an
corpaiepiaradtlition. to ke dihentanithe aHimedifing fizeha o of aitpoaeipients

(a) of the kit of the present invention, the non-toxic
kngywhtonkecaifableder the mappfchrs af whetiqns Orsuspensens: | gpicglly, the

. . . o . . h ¢ .
ol 8Hich s i ARAPEH S eI iR ot M AHL AR Bl rises
wate) ditis wakr, a5dche exeCirph@Bksciplentaie belé@edrymlBosefi@bwn to be
.exanpl e, inert diluents such_as cal ci um carbonate,.

suitaplei fontheanuBiaatere of agtesyesoluionsias susPeagienth Sek excipients
: |1 : CO S Lelum. .. .
ineffe 8RBy OB bk AR S B s PRI bt tvitamin ©), o
tocd%l&l:rdjﬁ!; egédyl di@-?@pﬁﬂﬁhydr@iy&ﬁﬂﬁ@é; @, colmlvat Gichla6 Aqueous

a(ﬁlnlq acid, alginates or sodiumstarch glycolate;
ethapiod Huckeging agentfyeh axpelpyiaylalenhok, or gdlaypimnger swestening

I hcatid Nt for .example silic magnesi um,or .
sacph PR PRt Dt e B o BT P Rfstic
patfeieahey Riciude AU inbRARNtsa iR Rk smplRabrtily, wiach 86 hodasabdlise to

conmponent (a) include solubilising agents, for

glucesstasidckoplymestahedise averysaialimmaunt i gluedsphat e; a
preservative. ..for, instance.an anti.oxi dant_ such.as .. .
RecoPbie aaffipBh o AL o PPl BhERR: w4508 whion i

corthpdrKe ) AgarpafRbus SolitidnNShBNBRRRAY b MFfePARIONR! or nfbre
bul ki ng agent such as xylitol, lTactose or mannitol; or

excipipntg koawn g be suitahtesioe thenpanudastire ©f equeass selutiaser suspensions.

oW R L BRI By e 1
sui t ahé EorfitIRRAIr AR ﬁ@@nﬂ%ﬂv@ﬁtidﬁ%@@ll;‘ 8&110eRf fr8m 0.05mg to

solution in a suitabl e sol vent
40mg of apomorphine (as free base or salt) per unit dose.

Examples of typical ingredients, and their relative amounts, in components (a)

and (b) are listed below:

Component (a) in powder state

Apomorphine: 0.05 mg - 40mg per unit dose
Poloxamer: 0.0 to 5% w/w (solubilising agent)
Sodium lauryl sulphate: 0.0 to 5% w/w (solubilising agent)
Alpha-tocopherol: 0.0 to 2.0% w/w (preservative))

Microbiological preservative: 0.0 to 2.0% w/w

10
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wo eooshzee2 f orns of conponent (a).

suspensi on medi um or sol vent may be water, for
exanpl e. Additional agents, as above, may be incl uded

carriers may be, for exanple, inert solvents with

b%f LY%H NAIERLES to e”hap 980 SOARI Yck@fﬁﬁé@%ent)
I'sing agents and/ or suspen I ng agents

S(p‘llawbuﬁmgv\hl ch is corrpoﬁé)rtbél((]ﬁ))’/ouﬂwt he kit of the

present_ invention may c n addition to the
diArtiBeiel SYREIGRE pH nodi & énoé)g{é one or nore

ﬁ:lt@hles%e% tfpowWn to be §l@|t5@hjd%w the manufacture of
SO I'ons or suspensions. Typically, the solution
WHtitoligs Budlopxent  (b) kbu]kmm@e’ous sol ution in which

the diluent conprises vvaé 1&1} IS water, and the one
olLagepedeRelkdnEnt s are s&P ALt om t hose known to be
syigt able ;g{ﬂkégg(hrmnuf aCHHfin s ﬁgueous sol utions or
suspensi on exci pi ents i nclude preservatives,
for exanple an antioxi dant such as ascorbic acid
(V|tamn 0, a- tocopherol, or ethyl or n-propyl
'u"zt"i @Y YHIRGUORY 48¥%%ent such as aqueous

ng phiftel N ckeni ng a%?stm uab epehlyubgévl al cohol ;

?rgvourl ng or sweeteni ng age such as those

rrewtatep ed above for conmohmrﬂnﬂav)ehm@e)for mul ati on for

dlabetlc atients rraylnclude onl y redients, for
empltﬁt%gﬁﬂtﬂ tol, which %820 ﬁ’é’i’/&b@% fgrg to gl ucose

nly met abol i s unt to
@?%Le@al h one enbodi ng)nfez\(g(fﬁ(%(he Ki {buﬁ?ﬁt he present
er@G)HI/H(Dl qk:ne sol uti on twhpkchtd 3 conponent (b) is an

aqueous soI ution conpri sn&% wat er, I"@ buf fer and one or
@V@ngpl ents known t &5 ©HBMEW or ¢ he

ma queous spensi ons. Such
“ x"é#ﬁa ;érévee%&?%de thosgpref{é)?trqeofwéjun t he preceding

PaKa@taSveetthg: f or mul at i o0 8.0 p/esent invention
typically delivers from 0. 05 to 40nmg. of . aponor phi ne
(anlf)x@eerbase or sal t) p&P5 @Vd@’s(éOhlEsl’&%Ia@n%f

coRpbmeS N ST oy O R ool iR, | "
'dgg)gi%‘f‘@&ﬁbﬁfﬁﬁ\lg%géﬁQWDf pho.0®to P460BWD - 40ng per unit

Alcohol: 0 to 15% w/v (co-solvent)
Alpha-tocopherol
(or alternative): _ 0.02 to 2.0% w/w (preservative)

Microbiological preservative:  0.02 to 2.0% w/w (preservative)
Polyvinyl Alcohol: 0.05 to 5% w/w (thickening agent)
Agar gum 0.05 to 10.0% w/w/ (suspending agent)

(or alternative)

Component (b)

Water gs: 0.1 to 2 ml (vehicle)
Phosphate Salts: 0. 02 to 10% w/w (buffer)
NaOH /HCl gs: topH 5t0 10

Flavouring: 0.005 to 4.00% w/w

11
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Pol oxamer: 0.0 to 5% w w (sol ubilising agent) Sodium

| auryl sul phate: 0.0 to 5% w w (sol ubilising agent)
we@hazieropherol : 0.0 to 2. 0% w w ( preser vat i R€)/HB2006/001665

M crobi ol ogi cal preservative: 0.0 to 2.0% w wPol yvi nyl

Al cohol: 0.0 to 5% w Fl i ng:
o et 11 GASEAPERRRE" o e o booe
oL AT Sissicty
W/Nétl}laaw%leteﬁé?eetener Q.60 LoRRY%W W Xylitol gs

Bul k m x: - bul king agent Lactose gs Bul k m x: -
butdoxgnagent Manni t ol  ds0Biel Koni/w: (selubilisingragentyent

nent jn soluti senlo State
et Sl T AbnEio,2e R GO Bud e o,
O éthtef’scﬁuﬁﬁs&%% Iﬁé:e) P@@?M%v@%’ ts: 0. 02 to 10%
rate Salts: 0. 02 to 10% w w (buffer)
NaA]dohdﬂCI qs to pH 2 td P Pawufdoriplvedi)005 to 4. 00%

Art|f| Sweetener: 0.005 to 4.00% w w Nat ur al
Sv&ﬂh@ﬁ%‘?o Gm 05 to 8.00% w w Pol oxaner: 0.05 to 5%

W\ GROLMR)T S| g agent )o EOeH 0VLAMT WreseHaBR@f e 0. 05

to 5% w w (Solubilising agent) O her sol ubili'sing
agMnctrsbmmgi)@l pesGyativen A @Zb’mol O‘V(Ow/cvo(plw\wtwe)

(CPasaCRl gL o LocoRhpr ol s or akteraati el 002

Pr eSRpYAIYE) alti @F al Beserifed MWe(aPé' ERbiMaH 4t\&d point of use into a
formulation which is adjusted to a pH ranging from mildly acidic to alkaliﬁe and which
is suitable for buccal administration. A pharmaceutical composition may thus be
prepared by a process which comprises combining apomorphine or a pharmaceutically
acceptable acid addition salt thereof with a solution which comprises a diluent and a pH
modifying agent, such that the resulting formulation is adjusted to a pH ranging from
mildly acidic to alkaline and is suitable for buccal administration.

In one embodiment of this process, the solution is an aqueous solution, the diluent
is water and the pH modifying agent is a buffer. Accordingly, the present invention
further provides a process for producing a pharmaceutical composition, which process
comprises combining apomorphine or a pharmaceutically acceptable acid addition salt
thereof with an aqueous solution comprising water and a buffer such that the resulting
formulation is buffered to a pH ranging from mildly acidic to alkaline and is suitable for
buccal administration.

Components (a) and (b) as described above may be used in the manufacture of a
medicament which is adjusted to a pH ranging from mildly acidic to alkaline and which
is formulated for buccal delivery to a patient. Accordingly, the present invention
provides the use of apomorphine or a pharmaceutically acceptable acid addition salt
thereof, and a solution comprising a diluent and a pH modifying agent, in the
manufacture of a medicament which is adjusted to a pH ranging from mildly acidic to
alkaline and which is formulated for buccal delivery to a patient.

In one embodiment of this use, the solution is an aqueous solution, the diluent is

water and the pH modifying agent is a buffer. Accordingly, the present invention further

12
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Pol yvi nyl Al cohol: 0.05 to 5% w w (thickening agent)

Agar gum 0.05 to 10.0% w w (suspendi ng agent) (or
w@bdoenzt: ve) Conponent (b) Water gs: 0.1 to 2P@i/GB2006/001665

(vehi cI e) Phosphate Salts: 0. 02 to 10% w w (buffer)

proviAPe 1 Bttt ot VN At Baedly AP abdidn 4

them%@eﬁ{cﬁeﬁﬁé ueSaRhution c%n@)@i%’m\g/%tm&)ﬁ&ﬁﬁfer iR IPmbRu R re of a

w w (sol ubilising agent) Sodium Laurly Sul phate: 0.05
medtc@n@% whigh(is burfiiered tosd pl raping Jrom madlyseidimiol allealing and which

h l[: 0 15% w
is fo@gﬂie&@ghmca;ﬁ?%wgry 8@@@%?00 ; (or gloternatixe) 0.02

t @ofapfdHets ‘Qé)(&ﬂ%ﬁﬁis‘ﬁé&éﬂ&)i aM)% 28Y alse 8k 63d in the manufacture of
preservati ve: to 2.0%w w (preservative)

a m@b¢aymrm yhich is @ﬂmlsted oo @BHtrengog fow nildlyciestic foplkajimetand

iSRS B a0d A% SRR A PR R SR e
Parléﬁdoﬁ%tcﬁé%a!%é)o@fopﬁoh%ﬂg Rekfal AMcibh,dbehtiAg b&kiugl dy@function,
kal'ine and which is suitable for buccal

enharstmgﬂnb;dm at fedncingippetemse ercouhngly.chp pesiserit anventign proysdes the

use G RIRTTOARAS OB PEABHET HECI Pr<CRIPD F TRk STt BTG and o
solu%g lcbin@RsHa latdlﬁl&%ra%ef &m taagyiglagbhtom m@hmufaemer bSES
[uent and a y| ng ag ent such that the

mediemnt whdchf ie adjlulsiad itoom pHsraraagipgl ﬁbfrdmtldlyaacmhc tozatkpling ahd evhich
.o.mldl cidic al kaline,and is wtablefo bucc
is foqmm e B B I AR SRiseh b Re bR beins  BE REThg e

A t r
Pl 0oy s el g i o okl

enhdrfeingplileide ot rddovieg tilnpotence.

In one embodiment of this use, the solution is an aqueous solution, the diluent is
water and the pH modifying agent is a buffer. Accordingly, the present invention further
provides the use of apomorphine or a pharmaceutically acceptable acid addition salt
thereof, and an aqueous solution comprising water and a buffer, in the manufacture of a
medicament which is buffered to a pH ranging from mildly acidic to alkaline and which
is formulated for buccal delivery to a subject, the medicament being for treating
Parkinson's disease or for promoting sexual function, treating sexual dysfunction,
enhancing libido or reducing impotence.

The invention will be further described in the Examples which follow:
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further provides a process for producing a

phar maceuti cal conposition, which process conprises
w@ebitzi4ny aponor phi ne or a pharmaceuti cal ly aPCEOBa®b©01665

acid addition salt thereof with an aqueous sol ution

wat .nd 3 buf IS hat the resulting
] pagation of,a f %iel‘%%%o%lng frommldly

aC|d|c to al kaline and is suitable for bucca
adm ni stration. Conponents (a) and (b) as described
abdv@ormyrctﬁélywedablﬁ i ¢nsablesrintaen ef aposrorphipe i hysmohioric

st.ed to. an Cl
scid UL R R RS AP v G 7 Riela oY R bRt dlifeats
was @BIpl %R0 ¥s to&mpomst (HNMA oo ¢fisbdiuyh hidiexife 8as8hployed as
i nvention provides the use of aponorphine or a

comphrgntéleut i cal | y acceptable acid addition salt

t her eof n sol yti.on Lsin di n nd a pH.
ot v el emoin QB p Be A e Tk Bl
APMgb G of der BFbritsd \AﬁI—Poﬁh@ 1@ §.rom8 ’kiehy nagiuel Was put
to al kaline and ich is fornmul'ated for buccal
mtodaetome ijender. SSybaeduently, thablendedembatieveastdrayn pingo aseinge
Ugﬁt on, is an g ?eous solution, the diluent is
ready APLIULHEE ORE HPFvEH? VEHY agent is a buffer.
Accordingly, the present invention furtherprovides the
use of aponorphine or a pharmaceutically acceptable
Exaaplal . Aidimackinedk studier eof , and an aqueous sol ution
conprising water and a buffer, in the manufacture of a
nmedi canent which is buffered to a pH ranging from
m ey bgé?:'t%ﬁf&@s&h Wh'® iR B biSav-ARBH fkphi
bucca0 1|very to gﬁ atlént 1%%: onén%s'(a)hg%%%?b) e
hydamhhbelsle folbeding Iadmmwtaa}loal t®d 2&@aln]s3edolumteeﬂs by rienakhouts, ef a
t. which [s.adjusted to a r ing from
Formpglior, wBIcPapEIoLks TP Wb i Gar BT i o B
1nvé?1ﬁ%ﬁaboﬂﬁﬁlbﬁfl{ Y w8 uSed? i @Wras dr oﬁ DR dL&AIRB o Eﬁérﬁﬂleflo r
treating Parkinson's disease or for pronoting sexual
1nd1]\/1dmaﬂyﬁo‘reachmiumaqmemal dysfunction, enhancing

ido or reduycing inpotence. Accor 'n ly, the
VIRiR fodhe BREs BRgeRRE of i Bt-}r?b‘g g presiraated with the

ant1px£1‘;1’é; eo ‘ﬁ’rﬁe!r 8hd.Yr fb%\ﬁﬁ ahl, %p(ﬁ‘?io r%ﬁgb%é I?ﬁ éﬁe?{rg%né FormHlatlon

aso utio rsi

1 wﬁwpheﬁéyl‘edi] gs d@ﬁﬂbed imEﬁahQ)lﬂH fatfeach uolentetr @ tomdi Slm_[ﬁetstrecelved a
which is adjusted to a pH ranging frommldly acidic
2.5 550 ADABIOETENGPY SIS EEPRO ERERIAER bt iksub-lingval route:

in e?@e%alélg E}I}é JoRutBn SR fsde up ' 0A JRGh 6RO @§Irnj?g%' BUelMbed in Example

1, and then squirted onto the volunteer’s tongue. Blood samples for pharmacokinetic

analysis were taken pre-dose and at intervals for 6 hours after each dose of apomorphine.
Assessment of the bioavailability of apomorphine was made using the pharmacokinetic
parameters Cpqax and AUC (area under the plasma apomorphine concentration-time
curve).

This study was simlar to that described in WO 97/06786, which describes oral
fast-dissolving compositions for dopamine agonists, and in WO 99/66916, which
describes apomorphine-containing dosage forms for ameliorating male erectile
dysfunction. It should be noted that the formulation used in WO 97/06786 was adjusted
to pH 3.0 (whereas in Formulation 1, the solution was adjusted to pH 6.0), and that the
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Par ki nson' s di sease or for pronoting sexual function,
treating sexual dysfunction, enhancing |ibido or

WO e@aa2g | npot ence. I n one enbodi ment of thi SPAFEB2G0M01665
solution is an aqueous solution, the diluent is water

and t he 1 fylLng age i.s a buffer. Accordingly
forfiifacisn 3n B BBimonts Pl AR ERisftobi dnqao s b drug
sloa,gqm)r phi ne or a pharmaceutically acceptable acid

addition salt thereof, and an aqueous sol ution

conphe bioawyilakalitérs oditlee Bribukations off apotrvephine gifveis by the lakcal route
medj, canent j ch.i ed rangi ng from
Wi ?I@F&g"ia‘{ ddraip WP ﬁ?ﬁt{? _25 %%%38%3%3 PoOPRiTI camgtef drom the
datR ¥6@ Bl ek MR (3ol iR il BY) efla conllRrd Bl 0B of2es g for
treating Parkinson's diséase or for pronoting sexual
apdmgrphinemy Fommdsationgl &ex abledypsd fig 1). okfferenhactidnnfyr the
[ibido,qr reducing..i nce. The .i.nvention wll be .
IS RS BT B AIRD DR BEHRBMEHHR 61 eI e aled in a
dispropbFiRRAER! i bRbyAabAltFf /s ap Phish %n_'ié*&ﬁ{%gs'te%@ whth the
comerci al'l y avail abl e 1njectable solution o
imrapdimgmhiﬂabéliﬁyr@f thyeddrog lﬁcbrcﬁois?rpﬁom duai tb dmirpstration 3f & solution of
trade nane "APO-go", supplie y.Britannia .
aP“%?ﬁi’P—lﬁase%tqpea?eé)m 8&&81%%5169%@&%@6 fosmplstien degcaiped g WO
| | A .
o ) B ol S T P 6 o SRR Ry BRTRADE ey (e
deraoitimtbdt by sadisset adrhparisof ARG 3 iOnfonnletiorn desbiibaintwe pH

e lutjon yp to 6. The resulting m xture was put

97/ 8%?@351@:0&@@@“8{1&%@ isqdpisisgiie 9-0)-t he bl ended
m xture was drawn up into a syringe ready for
squirting onto a patient' s tongue. Exanple 2:

Tabledr Biookilaktitycofdpothorpltige givpieby bucabidrhinistraib dMedBealues).
to investigate the bioavailability of aponorphine
hydrochl ori de foll owi ng adm nistration, to 12 heal t hy
vol unt eers | I rai—Toute;, Tof—a formkation whi ch
coul d be pre?é)trsg%%gl g a twof c‘dd‘ﬁ‘pari r‘r% kit of the
present i nvedgodibrplias dudedt i ON (ﬂg/mi)s lﬁggﬁnl whi ch was
prepared, a¢cording to Exanple 1 individual|y for
each vol unt ¢Eprmplation h(2.6me) t 02t e@l3.25 pr pperti es

H alnra +r oot Ad \ag
of aponor phi 0 TG aeT eIt PRl g h the

WO 97/06786 2.9 504.8
(10mg; see Fig. 1 of

WO 97/06786)

WO 97/06786 3.2 402.2

(10mg; see Fig. 2 of
WO 97/06786)

WO 97/06786 (20mg) | 3.8 690.1
WO 99/66916 (4mg) 0.39 45.1
WO 99/66916 (8mg) 0.87 211.2
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anti-enetic donperidone. Follow ng 2 days of

donperi done pre-treatnent, Formulation 1 was prepared
w@soodaesaii bed in Exanple 1 for each vol unt eer PCI/GBRIVS/001665

Subj ects received a 2.5ngy dose of aponorphi ne by
Tal?ld L nj %t r_gti onedqg. Forlr%&. tiffﬂ?) 1 %@ét he sug-ki ngual . . .
—rg-gl'e. PR B ALY A R B PP BITRIMRS Siyefe DY) puceAbpdmigigtyation
(Médntvahaspyringe as described in Exanple | 5and then

squirted onto the volunteer's tongue. Bl ood sanples

for pharmacokinetic analysis were taken pre-dose and

at intervals for 6 hours after each dose of

aponor phi ne. Assessnent of the bioavailability of

aponor phi [Ngas ofREE USI Ng (e phar i

par anet er(s éﬁgxgang AUC (aré%mﬁnder t%é pl asma

aponor phijne concentr at i on- t|i(ng/ndimge) (ngitindnghudy was
sim ar to-that-deseribediH-WO-97/06786.which

descri bes ulaghgadl. gi ssol i Mf conposttibns f or

dopami ne 556786 ' “766916«)2fiuh tescri bes
aponor philne- cont ai ni ng doségé orns [for~anelionating
mal e er ectWioeoglgsd1gnct i on. [I.1shoul d dgegnoted tihat the
formul atilen—used in WD 97/ 06786 was ladjusted to pH 3.0

(whereas in Formulation 1, the solution was adjusted
to pH 6.0), and that thefornulation in WD 99/ 66916 was
not pH adjusted, but intended to rel ease the drug
slowy. The bioavilabilities of the formul ati ons of
aponor phi ne gi ven by the buccal route were either
extracted from WD 97/06786 and WD 99/ 66916 or were
estimated fromthe data contained therein (shown in
italics), and conpared with a dose of 2.5ng

aponor phine in Fornulation 1 (see Table | and Fig.
After correction for the adm nistered dose,

adm ni stration of 2.5ng aponorphine as Formul ation 1
resulted in a disproportionately high bioavailability
(Table I'l). This result is consistent with the

i mredi ate availability of the drug for absorption (due
to admi nistration of a solution of aponorphine; as
opposed to the slowrel ease of the fornul ation
described in WD 99/ 66916) and supports that a higher
pH formul ation results in higher bioavailability (as
denostrated by a direct conparison of the pH 3.0
formul ati on described in WO 97/06786 and Formul ation 1
which is adjusted to pH 6.0).

1)
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Table I: Bioavailability of aponorphine given by

buccal adm nistration (Mean val ues). Table I
wOomeAz@l? ect ed bi oavail ability of aponor phi neP@i/G8r00b01665

buccal adm nistration (Mean values). CLAIMS 1. A kit
CL%qgﬂgising, in separate conpartnments of a container,

ol l owi ng conponents (a) and (b): (a) a

combi nati on of aponorphi ne or a pharnaceutically

acceptabl e acid addition salt thereof and a

phad mac edt kit eethyrizies dpsetarate eqrapasiresrtis of a centainer thesfnlowing

Coég%}egw%%d@ﬂtv\hi ch conprises a diluent and a pH

ying ag ; the conponents being presented such

t hat () hey cembinafos oMipiongipiahe bhe pRaiiateRicalip SeckPhaBledcid
formul ation which is adjusted to a pH ranging from

m | dly agddifien sadt theteaf 4nfn phagmatdutinaliysacseptelalblercipnt or
buccal a?%hgi,‘sqtﬁati on. 2. Akit according to claim1l
wherein e dituent is water. 3. A kit according to

cl ai ()1 @Eolatich WhkhWoatpRists 4 MtuRthiPAbIhAGHAYEN ent. S 2
buffer and the fornulation is buffered to a pH randi ng
thefcompopente bging pregemied suchlthatitheyecande cAmbitedat termintefise into a

one .of, cl ai to wher ei n conponent  ( IS .
ToreBRSfth e e S BRI £ SromERAD HEbbHuf kg egmdyhich
is safigbleforduatdlRditiSiratiogher ei n conponent (a) is present

in suspension or liquid form 6. A kit according to

any one of the preceding clains wherein conmponent (b)
further rises ope.ar e addi t.i.onal,

pha haceéﬁgE%FP IQ%@% ?Hbfg%ﬁﬁgh ddluerdds water.r om

sol ubi |l i sers, adhesive agents, antioxidants,

flavouring agents and sweeteners. 7. A process for
pr odluci ng kit pleardisgeutdinal ocdaipo? ivthiersin thetpET MopfoRe 3ent is a

onpri,ses compi ni oror phine or a pharmaceutically
butSet 2B ik foumnfaPon ot o senht ranemedbv wrildly acidisito elkeline
whi ch conprises a diluent and a pH nodifyi ng agent,
such that the resulting fornmulation is adjusted to a
pH #.angi Adkif acoording ©lapy ané di claims hid@vhagirashpdhent (a) is
for buccal adm nistration.8. A process

sui t abl
pm%%%ﬂ*ﬁ?ﬁﬂﬂWEﬁ@P%in17 wherein the diluent is water

5. A kit according to any one of claims 1 to 3 wherein component () is

present in suspension or liquid form.

6. A kit according to any one of the preceding claims wherein component
(b) further comprises one or more additional pharmaceutically acceptable agents selected

from solubilisers, adhesive agents, antioxidants, flavouring agents and sweeteners.

7. A process for producing a pharmaceutical composition, which process
comprises combining apomorphine or a pharmaceutically acceptable acid addition salt
thereof with a solution which comprises a diluent and a pH modifying agent, such that
the resulting formulation is adjusted to a pH ranging from mildly acidic to alkaline and is

suitable for buccal administration.
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9. A process according to claim7 or claim8 wherein
the pH nodi fying agent is a buffer, such that the

wo eooank@ti on i s buffered to a pH rangi ng from piT/gBg006/001665
acidic to alkaline. 10. Use of aponorphine or a

pharmaceuti cal |l y acceptabl e_aci d .addi t.j on, sal

t h8r eof / RIAEESY 2 ‘&ﬂr%?g g%a@%ﬂrwﬁﬁrﬂﬁ%%\e ‘ii}qeﬂ]éﬁtwag?fd a pH

nodi fyi ng agent, in the manufacture of a medi canent

which is adjusted to a pHranging frommldly acidic

t 09al kalA precamdcwdiling to slafr 7rulckimd Whereinibe pH modifying

delivery to a patient. 11., accor di to claim. . a
ageni it BRIfEr: eh et Gisrionilafian &Lgu?ffée.dc Bt Logrg ilﬁ‘zj“t%l}d(fy acidic
to alﬁglgﬂem 10 or claim 11 wherein the pH nodifying agent is

a

uffer and the nedicanent is buffered to a pH
ranging frommldly acidic to al kaline. 13. Use

according tao any one of clainms 10 to 12 wherei,
medfca off pPrEPrPhIE A i RRAAFRI 'agc‘?ﬂ’lt@’i%%cé& aétﬁﬁon salt

thersoiCafiCs Qorlgﬁd}p%oﬁa?psrﬁ% aogi‘rfue% afd @bﬁ%éﬂﬁfﬁ& d2nbhe iRl n

the™ et canen onot 1 ng sexual” functi on,
manufzRaire 60a sRdlcamedywhich s adjustedtohapit ranging foord anibdly acidic to
reduci ng_ i npot ence. . .
alkaline and which is formulated for buccal delivery to a patient.

11.  Use according to claim 10 wherein the diluent is water.

12.  Use according to claim 10 or claim 11 wherein the pH modifying agent is

a buffer and the medicament is buffered to a pH ranging from mildly acidic to alkaline.

13.  Use according to any one of claims 10 to 12 wherein the medicament is

for treating Parkinson's disease.
14.  Use according to any one of claims 10 to 12 wherein the medicament is

for promoting sexual function, treating sexual dysfunction, enhancing libido or reducing

impotence.
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