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- 1 - *159159* PHARMACEUTI CAL COVPQCSI TI : Rl SI NG
APOVORPHI NE FOR PULMONARY | NHALATI ON  Description 5
Background of the Invention The term’ erectJr

dysf uncti on" has been def| ned by the Nati on HMII"I,”I",I,”I"I,I””,”Im
Institutes of Health as the-imability of the nalsgsdo0
attain.-and maintain erection of the penis sufficient

to permt satisfactory sexual intercourse (see J. Am

arterial blood supply is critical for erection, E%MMION
di sorder that inpairs blood flow may be |_rrpI|cated in
he aetiology of erectile failure. Erectile

1% on affects millions of nmen and, although
generally regarded as a benign disorder, has a

ﬁ&ﬂ&%uﬁgﬁ&ﬂpﬁiéngp their quality of life. It is

recogni zed, however, that |n many nen psychol ogi ca

" S ae cul.a capacj t
e AR B e BRC b e et P pdonad Bt of
}ﬁga%wsahe @iubility oAehe BlabOicCataih 268 HSnth er8ESSH bf fhe penis
SB# orders haye bﬁgn categorized as psychogeni c or

At EOiReTDH; ghataciogy serygbinterceuse dies It Hm. @ﬂed;tAdsec
o 8 s ukte
aﬁgl? X ?ﬂm ggg”??%?oﬁ%p% g%&%‘aﬁﬁlo%g s@lﬁf_?@%g» %hgcal for Qrection, |
agy é‘éﬁoifg@ thapienpairsi god flowrmdy br: ngpheated n ﬂfe(bm&ohfgy of erectile

r ensor ence.
e MR Bl A MR RDRe ) o f R e B LY
regrrdedead 2 benigrdjander, hacs prfoluﬁd hmﬁecttdm&;enquaﬂ?r of life. It is
rQéeourno gni&é or i g| n_and those of ascul ogeni c 5
ot Y Cgelit F BELDFE R %18$1°F10435’é5’<’a?ﬁ3ﬁ!mc capacity, and
egaealamg capadityears aiMatd &reAh YRYresDRtle V¥R SR g
I mpair refl exogenic erections and interrupt tacti
sensations needed to maintain erections, and spi naI
m%%él& IERAS VYL Qﬁcnﬁeﬂ%ﬂ'ewhm%eﬁ heil OnLCQfF %t ﬂ)& gemc or
severity, may produce varying degrees of erect
OFZAMLeongAscul ogenic risk factors include factors
whi ch affect blood flow and include cigarette snoking,
30 di abetes nellitus, hypertension, alcohol, vascul ar
Péycdegseic factghs fe\méaﬂoﬁyéeﬂmn mlahldestek pkocebwals Q¥BieSsion,

nS|t rote (HDL), and: other chronic
gmsgagna r‘gl%n gotgfﬁffﬁw Chaf Rajrereqtg functioning by

Mb.mfgcdsm&etfbsusl\&i thAGHEYrediudiy a(vMi@a%ss 88 seﬂsgpﬁéﬁéﬁ@egé’e. This
Fel dma et al., J. Uol., 151: 54-61 ('1994)

nﬁgdﬁeﬂi tof o %F% mmmamtam an erection.

Organic factors include those of a neurogenic origin and those of a vasculogenic
origin. Neurogenic factots include, for example, lesions of the somatic nervous
pathways which may impair reflexogenic erections and interrupt tactile sensations
needed to maintain erections, and spinal cord lesions which, dependmg upon their
location and severity, may produce varymg degrees of erectile failure. Vasculogenic
risk factors include factors which affect blood flow and include cigarette smoking,
diabetes mellitus, hypertension, alcohol, vascular disease, high levels of serum
cholesterol, low levels of high-density lipoprotein (HDL), and other chronic disease
conditions such as arthritis. The Massachusetts Male Aging Study (MMAS, as
reported by H. A. Feldman, et al,, J. Urol,, 151: 54-61 (1994) found, for example,
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-2- that the age-adjusted probability of conplete
erectile dysfunction was three tines greater in
subjects reporting treated di abetes than in those
wi t hout diabetes. While there is sonme di sagreenent as
to which of the many aspects 2f diabetes is the direct
cause of erectile dysfunction, vascul ar disease is
nost frequently cited. 5 The MVAS al so found a

thale @R hgLCAhstE@ @E@A@m?%ma@ﬂa@ eSdcBitd 8y sButRIRE ﬂﬂ@e times
and heart disease w of its associated risk

greatar 3n subjects aepemtiog dreatatidinbetes thagrin tho@hwubqst digbetes. While

tﬂﬁrg? reas"é%eerﬁ%/%teart rf'éll\(}g SE? fqgg%?eé 5 %’?B%ﬁg%é{)t e direct

- cidze dfuema:tnmysfaﬁ@din 2@AEE diwaidis R Feashy citdd The

associ ation of erectile dysfunction with vascul ar

disease in the literature is strong, with inpairnents
Thi Mmshﬁ@@%/ grnﬂf S{ %QGMQL Al dP function and
patlents ardi a arctlon coronary %

heant glmeyﬁe w;elu eho @\f ats s ca:uatemt u:nsk'l éntters, hyp:értepefoh:pd't&l’ lalw serum

d I f d Ki
el e AR LI P b e Bt i o Bl wctreated
h?gﬁ@&ﬂsh& phyishtinet i8Potewt hthel 19AE Bldyrs ARIEhBEed QiMAthybertension.
exacerbate the risk of erectile dysfunction

heastqcmtar of rctie dysfypatden mith wsewatdisease e ag Literatyre is

| s%ﬁgnéﬂﬁ Lﬁgm}&%@s 3f )ﬂ&‘@heﬂ)‘&; iEd BFerelBbS dPAY %n@&?{%d é)atlents

to 1 hcrease age an IS assocl ate
vpt'tesle!nwdmi mfascm,acrorpn&iy h‘y@atmgeanoteté’c&ommlami:qdents and
0 Sonme scul ar and, nusc
PRAERE SR R diean: [HoMR P8 ST PEE BRSO Fependent
ik IfeGof F& ﬁe&uleg@ﬂc tfecHR dyisfirdcéibnf With REa¥YASC SnBRRBI ound to
factors in genital response._ In_ fenales,

eZaSerRate a%Pf}he reeﬁﬁlecdarﬁﬁla*ﬁlge ApSOGTRERSH Hithi cardigpassylar diseases.
from psychogenic causes or froma conbi nati on

t hereof. Femal e sexual dysfunction includes a failure
Ermnajes captalsorsusier frpon sami/ dpfivnetion. (iBhis chas |'De¢n shewh itpdncrease

til t
vﬁﬁ??éln&%sls %so%ﬁ%é%lwtﬁ&ﬁ!: E)geg% {, 5 valsc P ﬁys uhgrt% ao ﬁl r&:e onset of

act ani ¢ e sexua
tkﬂmMoptwsebéonfel @fttbel vascubardnd musaie thaganists that contnbute to
i npai rnent .res LN i.na ua od flow, . .
RFRGY REEFER b PaUATRT PSSR AeaieyAdBe Pt alentc factors in

f@ﬂh&&tgeﬁﬁallre Hsb Cl ency 30 As described in U S. Patent

Nos. ‘5,770,606 and 6,291,471, it is known to treat

bot h psychogenlc and organic erectile dysfunction in
IWnﬁﬁl W deRudi f&BEQ d

R o5 R0 2 RO a8 A Bchogec
chysjaﬁ@glﬂ:q:m iactomdnimatiodr thereof. Female sexual dysfunct:lon includes a failure

to attain or maintain vaginal lubrication-swelling responses of sexual excitement
until completion of the sexual activity.: Organic female sexual dysfunction is known

to be related in part to vasculogenic impairment resulting in inadequate blood flow,

- vaginal engorgement insufficiency and clitoral erection insufficiency.

As described in U.S. Patent Nos. 5,770,606 and 6,291,471, it is known to treat both
psychogenic and ozganic erectile dysfunction in males with the opioid apomotphine.

‘Two and three milligram sublingual tablets of apomorphine hydrochloride are
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currently available in Europe for the treatnent of

mal e erectile dysfunction under the nane Upri maTM

(see, e.g., European Public Assessnment Report (EPAR)
1945). Aponorphine is a deriyvative of norphine, and

was first evaluated for use as a 5 phar macol ogi ca

agent as an enetic in 1869. In the first half of the
20t h century, aponorphine was used as a sedative for
cpxsyml!y atatlalole dh Huropa fierethe ated traenteo fanhleredtile d?dft:ﬁcftidigunder

ent r. al olics and add 1967,_th
s LRFa 000 e Tf-opatm b ARtesHRPR: Repit GERAR) 1945)
and t he conpound underwent intensive eval uation for
the treatnment of Parkinsonism Since that tine,
Aposrrsphine e esivativeoinatpdiifé, ad dawas1firsh evathated fareuse as a

DIOL .2 onlst tiul.at C
PHBBAIL ISR, AR, ALY PG5 50 0 B,
apﬂﬂﬁbfpiﬁﬁEﬁabyséth seflatine fcﬂqul:]ﬁa&i&@'%hﬁﬁaﬂd%s ahd 98k Behaviou:-
fnd an. EP 0 689 438A di scl oses an aponor phine

teHRE AESRF 63F #ePhelics 2pd addictse\ B 24 Thdhe dppamixsrgie effects of
gb{ﬁghﬁiﬁe W@r@@ah%g Snd Yhd @tgﬂaﬂguéd;{ A& @t ﬂ:l(itgxq%w?’e eva C}lanon for

i sease. The formulation 1s ry po
ﬂbfet;a%mﬂapéﬁaﬂpmqmesm s Simgs ttlady| teme, rap@maghaadms been classified as
' S adnlnlstered |ntran

|t asal
SRS e TRE st R A RS P e Bpobhgpsem
pltGdLﬂ:lr’yﬁ; adiue£l ragRin3s maathaited %&%wﬁiﬁagﬁlﬁngéml @¥€cth in animals
i nphal ation in 20 the prior art. This is because

a3 BA% phi ne was general |y thought to be an irritant
conmpound and it is therefore considered that
i nhal ati on of aponor phi ne would be unconfortable and

B oeheaih diselsshenkpomerphine d@n!nulﬂmn fdvi wseripaclinving the "off-
" o1 QTHL 21 9 S J 0 n @f 0 689
ngﬁ%rﬁsg% %hrglcleg&hagfng ré??% Brohetieas: gé'gAHnuhu°n
is1D 0y pcsmidrt(sﬁlettthé bpamhda Ej)diﬁoqﬂuﬂndlsnﬁistﬁﬂe il &b @ddoyis solution)
g i éhe .25 lungs ng t he described intranasa
[ liln ﬁfgfﬁ m%fb“ &’57 WrgGes thropehdin figsa mucosa.

treating organic erectile dysfunction by the oral
adn1n|strat|on of a therapeutically effective anmount
ﬁe%‘ifblrrﬂfrcﬁﬁ i PEudice papinstadministeaingyapaarasphinig by ishdlation in

$2604,4r Tﬂ;s 99enfs @tﬂfﬁg?ﬁlﬂgé Qs @Eer&ﬁi tﬁo%rggt o be be an irritant

esirabl e side ef causi n§ naus
Cainpeg@dj apdittif rtls,era{mt icomgidomnd tthattinhglatien of apsmbi-phmowould be

r enQu not phi to_ac the desired
BB o SR BRERR B0 5 Gr RGeS nstisagon, tegtey
pswggeﬁdtrﬁﬂldth)aﬂs disticsed $n BPSE 689 @38) cofnpradibRithled Habllg 2 size

anou onDrphlne to obtain plasnma
?gﬁ't""éfﬁ? Sbt énlaq%é% s that 5@61“6‘11%%’@ Beharadeniplin reach the
1139 Yol Rving TR QSR A Bhded dabditdatninistration.

WO 00/35457 suggests a method of treating organic erectile dysfunction by tl;e oral
administration of a therapeutically effective amount of apomortphine or a
pharmaceutically acceptable salt or pro-drug thereof. Apomorphine has the
undesirable side effect of causing nausea and it is alleged in this application that it is
possible to administer enough apomorphine to achieve the desired therapeutic

effect whilst avoiding the nausea. Itis suggested that this is possible by
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WD 01/ 74358 purports to describe a nethod for
treatnment of male erectile 5 dysfunction using an
aponor phi ne formul ati on. Once again, the invention
seeks to achieve the desired therapeutic effect

Wi thout causing nausea. The phtient's plasma

concentrations of aponorphine are said to be up to 10
nanograns per mllilitre, wth |less than 15% of

afimiidiereting axpeidudb of AfoRBEShiSe té\ ok it ?Ia‘émafcoﬂewatﬂfn levels of
adm nistration are proposed in WO 01/74358, including
pARrRinG f2qe40g AR to abet 5.1 g2ppeiews/ milliliweon| y

formul ations for inhalation exenplified in WO 01/ 74358
conprise a solution of aponorphi ne and sodi um

Wiet Alli74858 puparts toateseritvhi edethad formteabuaess thaleceretile

into the l.ungs of a dog via the trachea. WD 99/ 38467
dﬁ%ﬁ“ﬁ%&??’é upg8 g&&@?ﬂ?&dﬁgﬁé?%ﬂl%?ﬂ-a CF 3BHP} Hif 1@ sutagn secks to

atMsb eI B ddited RherdpeicFRD wi@idRt EadMHLhhusOfIPThE Bitient's plasma

adm nistering to said human femal e aponorphine “in an

‘CoReRMitatiogs of apemorphing arersaidto benp del10tmanagrabisopet thilljlivre,

|nadso W on _stimnulati.on sai d
B8 by tebep R0 ShhR0 3Lt
adulisisaatiombre prapessl inl W00 1474368, iachidstinhilatioh3b A€ Bings.
I_'gt IS s&gg}g&tfd t hat afplgjﬁ1 concentration__of

DORSTP oot AHARS h rexsmplified sp WHR01/d (358
cBidpriskiatsofuthth SPdpdnRd:PRihe 2fd sHdRlh RO ARR B Wh {2 W0 is
.of 'the aponorphine is proposed. Wilst it has clearly
ipfgeinesdtitesdE dntprthe ngs of ardag via thetraehsemor phi ne may

be useful in the treatnment of sexual dysfunction, the
known treatnents are still less than ideal. Despite
WOeIU 381 6E prrmbetsi to deserilps 4 aiethod of hieliésadag Bekiad dysfunction in

rnequl agl v ,cause enesi.s ven 25 at the aponprphi ne .
R ol P GRS 4 PPt TRe 3t sH bR Lot pabomorphine

iehhesiount YuffltedniRe Encrédie ilvrhQitbAY bidoA SR LS vakal :yall blood

ften suffer froma_long de|lay before the onséet o )
ff%%‘ ﬁBFﬁ’E”é?ﬁ‘\ %fo -‘éf'f1 feanale g less thagthr emonat thet andiaes sebstantial
th@5HRITE dHIBNR NieveWHBHAIINRE, R 1§BLs:DE RS af ' i
when the t herapeuetviec effect 1's de rséd an atPﬂ%ﬁﬁae?r%%enumon
od appriospkine of@odoete than abonbs.puanegmorsper inmitliliyef be maintained.

P . e prior art .it has been attenpted

SEJEB'&%%%% ﬁe %I%gs%éd;%%- OWras p %ﬁ%f grcfpc?se‘?‘educe t he
concomtant side effects, it has been difficult to

i ke, t he necessay. bal.ance hetween efficacy, and
"?f“@% 1&??%@?%@1 he?réy%%a 10 {EBRBTEF artithatppo ay Be useful
ih Gk Ehed tidint DTBEAuall Q7T Hor2 PRORARR: B2 GAhtDEre still less than ideal.
adm ni stered by pulnmonary “inhalation to provide t%e :

Rrspite dbe rlainapede in thefprionart, the teertraenss diguiprlyr cause emesis, even
alHEM ﬂBcﬁﬁ&%hme p'lasnia levels. suggested to be free from this side effeét. .
Furthe_rmore, the exis_ting treatments also often suffer from a l;)ng delay before the
onset of the therai)eutic effect. This necessitates an aﬁnou.nt of forward planning,
whete the patient needs to predict when the therapeutic effect is desired and then

must administer the dose of apomorphine some time before that.

Whilst in the prior att it has been attempted to keep the dose as low as possible to
reduce the concomitant side effects, it has been difficult to strike the necessary

balance between efficacy and side effects in the past. However, it has now been
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the side effects usually associated with a
therapeutically effective dose of aponorphine. 5
Summary of the Invention It is an aimof the present
invention to provide a treatnent for sexua
dysfunction which provides*é'fast onset of the

t herapeutic effect, which reduces or even avoids the
side effects generally associated with the

fadid thia&sthall dosesaff a@ﬁﬁﬁiphﬁlﬁb&en bie audediyis tdded By pabin sty
uﬂaﬁyslness nd. whi ¢h di easy .to_adm nister, It has

t98dR RIP \ﬂé? desited e#apevgc pRe< Bhdst ayoiding oF spigimising
[

O LR Sy SH RO ChR ool iPQUe dose gt
apomdrpitieel and it was found that inhal ed aponorphine
was safe in dogs when 15 adm ni stered for periods of
28 days at levels at least 12 tines the dosage

saﬁl\ﬁilgg@e@he ffendbhi €vi Ng the desired therapeutic
effects. The studies showed no signs of irritation or
Ivtstiaraimi oftthp prersnbigvention kapredde ¢ treptment| fop s¢rmahdysfunction

C t le e p p €S av
PAICRAEE SPRo IR PRORHBefc B A SRR M event avoids
th side nﬁﬂegzts rgapc':rdllp asotiatdd vitk thhedmm&ttatmnecﬁﬁ f@imadphine, namely

g Bhdg I n fa(g he onset t he therapeutic
2P Anddrowpigsts; pRY WhIGR ¥ £a5%10 i‘cﬁ%’r‘?“t‘frhat obser ved
foll owi ng the adm nistrati on of aponorphine by the

avai |l able Uprima(r) sublingual tablets. 25
IAH%H 2B REFT lecwerﬁﬁésh% &g possihle torpgiministerapomnrpbine by

REARLD B A SO L8abbE YeinPEX0R), PUREUDEL BAER e been

s admnistere nonary In ion 1s
condwmitéd gadhit vyassﬁmhtl ehathhhfded Iaporxhospisnp may isgiedn Rlpgs khen

urr.entl aval I ne for treatin
ASEXUATE ST RTE |o ?Zé %&Yﬂ%gﬁé{)ﬁtﬁg(ﬂe%ﬁﬁ #?fﬁ%%qusaged
fbﬁb&kﬁéﬁn@ﬂf& ddsied mmerrapkaﬁﬁl ef RO IOT R s t6ies GHPRE tnloQfigns of

.bei ng dev%re E’FFS I\last ech. 30 What is nore, it has

Lo 8RRty °E"Fr5? ogifal Fhaoeeti ng aponor phi ne by

pul nonary inhalation |eads to an extrenely benefi ci al

phar macoki netic profile which provides an
It heegse been figcdvesed that smabpartinles mmm@hmeeefrﬁ espldly absorbed

e m na
4RI e B PSR o
apbarorpluiok.i iﬁieifacm,sthefontslﬂeoﬁ!ﬂlbIth&(ap}utitatﬂfmt?.s yighifitantly faster than
tgg.(thc;bgle}veg gﬁ o edthg Qﬁgtlm?&aéohn of apomorphine by the available
Uprima® sublingual tablets.

Additionally, it has been found that> the amount of apomorphine requites to treat
sexual dysfunction when said dose is administered by pulmonary inhalation is
significantly smaller than the doses provided by the cutrently available forms of
apomorphine for treating sexual dysfunction, such as the Uprima® sublingual

tablets and the intranasal apomorphine composition being developed by Nastech.

What is more, it has also been found that administering apomorphine by pulmonary
inhalation leads to an extremely beneficial pharmacokinetic profile which provides

an exceptionally fast onset of the therapeutic effect with a beneficial duration and
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t herapeutic effect and a | ong presence of the drug in
the plasma, presunably due to the gradual absorption
of the drug across the buccal nmenbrane and even a
small 5 -proportion of-the drug being swall owed:
Advant ageously, it has al so beén found that the small

- dose of aponorphine adm nistered by pul nonary

i nhal ati on and/or the plasnma concentration profile
faiy simjmatiomsofathe akug frome tldsploma, Thdkuis éal conghdanaie of

PR R R R URST Fbiie Hioh.pitibh  dejaied goset of the

thi@apéititefiRband @W6hH Bestendd SBhkMirug tn
f%ﬁ%d t hat ag% Q)(iph%]ne er\ll\lhl chis |%heh%1?4ﬁﬁ#}§&g?ably due to

'-B‘h&ra palAds PIPLieR of theslrmg aprose thedhynsklmensbtore aud evenarsmall
&%%E?BEQQhéﬁnI BQHL aﬁgﬁ MM|ch 15 exhi bit excell ent
|ne an

Ity over rch are therefore suited to
commercialisation. |In accordance with one aspect of

t t.ical
A RBBEr T 5 ErnfoRpaRF e saloap o spemerphine
atifr@iblefl ISEF MRl ofdYP fﬂﬁ&tdogrhng?opﬂn@%kﬁp @6dcentration profile

i nhal ati on, whil st” avoi di n si ng adverse
obserzed gs a ﬁ%ﬁuﬁdﬂ‘%ﬁ testedinge mcwletlhe pheidadhfenisgienatallpassociated

th th {
e on L R B S b RO, AP RRG R s

- deysingssst i on are provi ded, u5|ng nem1pharnaceut|ca

conpositions 25 conprising aponorphi ne which are
adm ni stered by pul monary inhalation. Again, these
Riiil il ha@ 6Rb Déen fHen dl B bEImbBHiAP ML 1sei‘nfh§ﬁ:tnd\9'fl{nls§atble and
avQi ding the side effects associated wt

reafhly oidisest fasnb o forapdated Sen nelmdmey mbﬁb@l?ntm dosmelations which

| oSSRy LABIRG SSENL I 0N oAl 3. REOVEGE 4, f a5t

onset of esi red therapeu 5¢ e

cpmmdseiaksstion. t he conpositi ons-and net hods of the
present invention are also suitable for treating both
mal es and females. -7- The present invention relates

It ectirdincearitiobaaagsece Bl d@hepredeiti i eEtidd, neRPHERRESical

whi ch .has a nunber of si |f|cant and unexpected

AR A0SO BIEREE SIS Re AS6 B TaIo R Gresting sexual dysfunction
Pilb Sdrf %Ha%on-r%lﬁpg%ﬂlfn %%ﬂs AR & de { Bfects
ornmul ati ons of resen I nvent 1 orf make t

ngxaally @ﬁ?‘ﬂﬁéﬂm éstialiios of ahoAwaphinphi ne can
exist in a free base forn1or as an acid addition salt
For the

In accordance with another aspect of the present invention, new methods of

~ treating sexual dysfunction are provided, using new pharmaceutical compositions

comprising apomorphine which are administered by pulmonary inhalation. Again,
these methods achieve the desired therapeutic effect whilst avoiding the side effects

associated with the administration of apomorphine.

The compositions and methods of the present invention also provide a fast onset of
the desired therapeutic effect. Furthermore, the compositions-and methods of the

present invention are also suitable for treating both males and females.
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PRI 8

pur poses of the present invention aponorphine
hydr ochl ori de and t he aponorphine free base forns are
preferred, but other pharmacol ogically acceptable

forms of aponorphi ne can al%p be used. The term
"aponor phi ne" as used herein‘includes 10 the free base
formof this conpound as well as the pharnacol ogically
acceptable salts or esters thereof. In addition to
Thheréspdt Duykhton deawaks hightgreforamnepintblel ddiveryasliigdmaorphine,
_E?Its i ncl ude tge .B%drobaonide, %Ee hydr oi odi de, the
ViR DR L HEU PR 64 (RE=RRS ET ARTYIREE QY enBiepppsly used
rloded 8f @dmidiGtr£tidd. aRe mlole of AL atibAN8nd Bhd fothMRions of the
the succinate, the maleate, the gluconate; and the
Presget inpentieemake this gxcellpet perfopmasiegpeasiblet i cal | y
acceptabl e esters" of aponorphine refers to esters

formed with one or both of the hydroxyl functions at
Aposidrphine chfi exd0 ima dre? baseafedmibt £hamyeid @l nlEalt. Foy the

and inclyde those that break down readily in the human _

t fivéaﬁefésménmﬁtapewahwe hydrochlogide 4abthe gpomorphine
£126 b 8D S nR S8 pr FeAED ShutiJikd tnfa@&logf&aﬁf’lx@qe [BRSForms of
derived from pharmaceutical I'y acceptabl e aliphatic
apespptplyne camelsdde ysed-t Thetexrd Yapmiokenpbine” aalusedhberein includes
| C | kanedi oi c ,acids, , in i.ch .each

e Bl RS RnPUR0 G oD E By RaloBEp B it gprable
silbagr SrtaanbarolS at ons. Exanpl es of particular esters
include formates, acetates, propionates, butryates,

acryl ates and et hyl succi nates. The free base of

IARaaRbLRNLNEE ib?d%i:hldrf&é'sﬂft,' dthal hERBHBIE i aHARI R e X clude the
n

of the prese invention as it cifosses the |un

- bpdsabremides the hrdrgiadides the bisuifate; thephdsphgtat éi¢ acksbphosphate,

u n [ Wi
SR UL M KBl U L] e, e
ghfcbasgte, adthe lilkkeny of the conpositions disclosed herein

may be fornul ated using the aponorphine free base.

-8- In accordance wth one enbodi nent of the present

Asrused hiefein, thia el dplhaRbhitally aCppsié titoRR" o apSmbhshine
formof a dry powder. Preferably, the dry powder is
Iaﬁggspf@rﬁé"ds B9TREHFIh SRS Poith, RARs bydgoryl fugctions at positions 10
anll 110058 _@mdﬁ}m?:giys@fﬂ. #0)8nR5EARAL JLEeRLH 118ak BOEn readily in the
conposi.tion conprises active particles conprising
hapandiostyi tadeavierthe poteny copaertind loes salivthergofi Switgblermettr gmoups

. d ] ' f h 10m.
O ol SR o o BB RA BB i

 carbiopglid 4didy) p@ﬂl’imﬂirhy@ﬂkﬁfbﬁd, \lkenoic, cycloalkanoic and alkanedioic acids,

in which each alkyl or alkenyl moiety advantageously has not more than 6 carbon
atoms. Exarﬁples of particular esters include formates, acetates, propionates,

butryates, acrylates and ethylsuccinates.

The free base of apomorphine is particularly attractive in the context of the present
invention as it crosses the lung barrier very readily and so it is anticipated that its
administration via pulmonary inhalation will exhibit extremely fast onset of the
therapeutic effect. Thus, any of the compositions disclosed herein may be

formulated using the apomorphine free base.
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10 particles of aponorphine and an additive materi al

which is an anti-adherent material and reduces

cohesi on between the particles in the conposition. In

yet anot her enbodi nment of the_ present invention, the
conposition conprises activésparticles conpri si ng
aponorphine and carrier particles of an inert

exci pient 15 material, such as |actose. The carrier
Ipapwndhe@e with dma\nmtmdnavmr @@éeg&bidnﬂ: iereqitiog, te pHat@ateutical

t.0.a In a a eMm i ment,
BRBLREo i Pt of KOAT SN or el US4 RRVERE i
diipepSeisBfla dsy PewaednRAEH pgd rret ered dose inhaler

(pMDI ). The conposition 20 according to this
enbodi nment can conprise the dry powder conposition

1di xe th..or dissolved.in a li i d
Igreo%%ei I e suc therﬁ—ﬁﬁsﬁ%égﬂvenno Pl Pcisgu?fh‘?mpns s active

pentidel cromprisifig hﬁﬁnpi‘p&ﬁﬁa&]&he BeRY paticlel Reviap ARASIsith&Man
to,t eat S dysfunctiqQn via inhalation

a&b‘iﬁ% PROYs amatfgif@?ﬁm ShtenBgte taogbest Awme 24009 25

of aponorphine (that is, aponorphine, aponorphine free

base, pharmaceutically acceptable salt(s) or ester(s)
Inpepthse e nﬁ’&’ﬁ‘éﬁemft the queghtnvwﬁtlbh,ethhmmpdsimm clemprises active

Pagél s ?Lf %g) sal apom)r L)Sesﬁ%{eng:! %ﬁlﬂo’ﬁwzog‘&g’f ‘g’(?@‘fj“ material

and radmm cdzBéHi)@ bétweah dhapatieleslih Aike cOmpbsiiBhabout 4009

to about 1200g of said aponor phine. In anot her

enbodi nent, doses are provided in 30 increnents
Ib%ﬁ@@dthéﬁ&ﬁb@&ﬂ:eﬁ@ QPehe pRsé&ft iHPOR I ®nd g&ﬂy)ﬁggﬂtcﬁmprises
and tolerance of the indivi-dual patients

aé?‘é‘?’rﬁ‘l“é@ es gegwsising\apemqspbineded wfrictpasticlé®of an aﬂunutxmplent
éﬂgrx?lag%%bﬁsqg%aﬁeab% aé? gra %Q}%P%é%%g avfaeba%ugv&?a%% partlc(:ie size of
fegronbrph’ teabog-100Beme smal | er doses are sufficient to

achi eve the therapeutic effect, for exanple, when
treating fenal e sexual dysfunction doses may be

Ipnavildeathtet eatbeidimdit)the eliapbdsidOf is ﬁMﬂho& QQ su@R@bfon, which is
400, out 500 and/qr about 60Qg of sa

dispshtndor e PrSTSUSERetetat irRe ﬁ%h%lefo@l\t{ﬁ@ pFls epmposition
a'cEBé:ﬁIHg‘ t@n:hmté?ﬁ)csjcﬁﬁﬁnpf:aﬂ &ﬁng Qvigl. d1'9 se o%hx%?osmo d1§cussed

delivers, in vitro, fine particl

abgwRy miged Wil or @w@w}ddh &alpfpndlpphpdkan( bachexs HAANR¢a or HFA227.
wei ght of the hydrochloride salt), when 10 neasured by

a Multistage Liquid Inpinger, United States

 IPlvae radaydide @t Hbthe presept iveffidn, AeRdERdiftich ﬁs%@qg)trcaagexual

f%er sen Casggde 1 nmpact.or or a New
nction via inhalation comprises a dose of from about 100ug to about: 2400p.g

of apomorphine (that is, apomorphine, apomorphine free base, pharmaceutically
acceptable salt(s) or estex(s) thereof, based on the weight of the hydrochloride salt).
The dose may comprise from about 200pg to about 1800ug of said apomorphine, ot
from about 300pg to about 1600ug of said apomorphine, or from about 400ug to
about 1200ug of said apomorphine. In another embodiment, doses are provided in
increments between 400pg and 1200ug, based upon the requirements and tolerance
of the individual patients. For examples, doses may be provided of about 400,
about 500, about 600, about 700, about 800, about 900, about 1000, about 1100
and/or about 1200ug of said apomorphine. |
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Generation Inpactor. Preferably, the dose delivers, in
vitro, a fine particle dose from about 200g to about
1200g of said aponorphine, from about 400g to about
1000g of said aponorphine, from about 400g to about
900g, or from 15 about 6009'1% about 800g of said
aponorphine. Alternatively, where | ess aponorphine is
required to achieve the therapeutic effect, for

exanpl e where femal e sexual dysfunction is to be
V%reated Ee dose eferab .del i , In vitro,

bete sles flotes atfouti BB T eIbB G AP eHis A et kg sRample,
wARindr SRRGEERle

A e M e S O T R s i R
abousZ( ahp@th%ﬂop hberet. 400t 2l Hemdf/ ozimbbut DO lod sa1d

aﬁgh&y of aponor phi ne via pul nonary inhalation is
Fcient than delivery by other routes tried in
the prior art, such as oral. delivery and intranasal.

St udi es dlscussed bel ow i ndi cate that a dose of 120049
Tpgngthfr srodimeentsf the prensar SPveAHan.dhe dﬁsmé thesporedett ed

n
P“‘gjh:f%%%%’ﬁ%s B B e Plefle SR B £omn THER Aoy g about
180 efﬂm@meq%mmhﬂmasigwﬂmnwe@hndf&mﬂnﬁhm@ﬂoﬁﬂéhdgghhen

ORiShe! st 0 SeEL BEA ERRThLS otk

rC@laA@bhﬂt&a’f (200BY, iaRA nddREknSQasgh &A1 BHa OS5 65 2 WaivE
i nve gated, I.n contrast to_these findings,
‘g?f&w&ms Ba%% df rederpblyethstoss [slirets.ram e mﬁqesnam@lp Gse

P mABBAPL (V)i AWbut @Mﬁtdmlﬁmﬁs ine; @Jfofn? EbgﬁtomOpg to

seri ous adverse side effects vom t
abgnt helingrad, saik mnwphmn&wm ebbwoﬂag te ahout 900pg, or from

| .th t
g Igﬁl ver %utto b3 bggg'pa{}%srab i omo ca?%ggﬁnégye ﬁ’b?'ge’teﬂﬁsr?
a@ngnomphmp Os‘mirqphledlEO Gdncimétlﬁ:chkbﬁlpﬁﬁﬁhﬂ eﬁeétnfortdith&ple where female
in.a cli t W t.ho usi ng
Sﬁ’ﬁ‘é"& ?@fﬁ“ﬁﬁ?%n i t8 etft?aéﬁ‘is'i‘ %%ée BsdsA Y VE’iSeWc’W’ %@ fine
p’ikﬁéle dBsk sabeshduy lt)b t@%odtmp% e sﬁh'a b&ﬁJ E&lfeeﬁt)ni gbout
a

observed 5 follomnng adm ni stration by |nh ation of
208ng te ﬂb%uta(so Ong @ seig apomstiphine, fram shant 288kg te hkout 400ug of
sH@! Pﬁgbllngual tabl ets appear to require a

n1n|nun1 2ng to achieve the desired effect. In sone
enbodi nents of the present invention, aponorphine

% t out 80%. f t.
R R AR P R e T

thée iRt tRaMplistdy it othbNrduies @ﬁﬁ@ﬂﬂi@?ho@ﬁrtt §ifth as oral
e egr?rr;tndllgt\g:gggsglo Stuglle(s:i %i%usisggl lbléijoew?m%?&lfle th6as:)2 doose of 1200pg

administered by pulmonary inhalation was associated with minor (non-serious) side
effects, such as light-headedness, but did not cause serious adverse side effects such
as syncope and vomiting. Although not serious, the minor side effects associated
with the 1200pg dose would limit the use of such a dose outside a clinical setting
and so greater doses were not investigated. In contrast to these findings, previous
studies have not shown that administration of apomorphine by inhalation does not

suffer from setrious adverse side effects, such as vomiting. Furthermore, studies

conducted by Nastech Pharmaceutical Company Inc. into the intranasal delivery of
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aponor phi ne hydrochl ori de, and the dose provides, in
vivo, a nean Chmax of from 15 about 3.5ng/m to about
4.9ng/ M . In anot her enbodi nent, a dose includes about
900g of aponor phi ne hydroc?%gbide, and the dose
provides, in vivo, a nean X of from about 7.4ng/mn
to about 8.8ng/m . In yet another enbodi nent, a dose
i ncl udes about 1200g of aponor phi ne hydrochl oride, and
app@ogRiac indicaterd that ipprethamp2mg ofmper@rphinfe dan dm slodoistered in
. bout c2na/ i . The Cmax for .any. ,20_dose
e Sl sh 8 RARAL o o8Pl R B R Yo e
adm ni stration pulnmonary inhalation, and preferably

igtéaz between 1 and 5 m nutes. The term nal _
¢ IS STBRCBFY BrdsadindiFaied bypthe fastibebihe dindcahoffectrippbserved

£8IRYw il 3B o B HishdMba! OF ANRrERD qabgg% B ofRbrdhife. 1n
present invention, a conposition conpr S|n§’
captavy tisi Uprime ®prublingeal tahikw appeart toerequalive nimsinimatinaf Zahg to
t QNposi ti by pul nonary inhal ati on provides a
af%&‘;(e g\/lle?%lsﬁeée&gc% m nutes of admnistration. In one
enbodi ment, preferably for the treatnent of female
sexual dysfunction, the 90 Cm is at least 2ng/m. In
Ig fgmsem piteafithe presetigreptionpomesphinggomprisen from about
330 Mut%@b@%gﬁqbogt 5%ht% AHSNE 56%9 By fEcHS about 15% to about 40%
adm ni stration of the conposition’by ~pulnonary
af thepevdencompesides a terminal elimnation half-life
of between 50 and 70 -11- minutes. In yet another
enbodi nent, the adm nistration of the conposition by
Ipwneeatiodimendiof thieipaesept itiedB6n,5 865SindRIIRHEABALL 600pg of
.the adm ni stration

AUCO , .. n ot her enbodi nent,
appmofhipe, E’}Sé!%ﬁcgf%ﬁebF%Eherﬂﬂf& PFOViAah AP 1P Frmpa Cind f from
aggﬁte.’;.gﬁfﬁﬂﬁ@ubcﬁ%ﬁl/ﬂﬂ.ahg Hﬁ&éﬁ%f e&%’%ﬁ%@tﬂé dggeb;nlgﬁxdes about

present i nvention, e adm ni stration of
908ns o5 rrameerpiynphydropkleside, rnd the idone provides $7 avagleseean C,,, of
f i th anot her odi men
AESRISTT il IBREIARNES, L0 0L R e
incinddsadi oirn 1 20Qpigenfl apiogeorphicie dyideb didsitdd, andthé desepiovides, in
rovi de t herapeutic effect in about 10 m nutes or
ol 8 oL SR APOUED B8 5L YRR AR5 e e o for any
dokOYE &8s oiiphlinelocRSs BEtwRR TUnRIB0NSidiREs after administration
pulmonary inhalation, and preferably after between 1 and 5 minutes. The terminal

elimination of the drug is approximately one hour for any dose.

Thus, according to one embodiment of the present invention, a composition
comprising apomorphine is provided, wherein the administration of the
composition by pulmonary inhalation provides a C,,,, within 1 to 5 minutes of

administration.

In one embodiment, preferably for the treatment of female sexual dysfunction, the

Crnax is at least 2ng/ml. In another embodiment, the C,,, is at least 7ng/ml.

In another embodiment of the invention, the administration of the composition by

pulmonary inhalation provides a terminal elimination half-life of between 50 and 70
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treating sexual dysfunction.. The unit doses conprise
t he pharnmaceutical conpositions conprising
aponor phi ne di scussed above. 20 In one enbodi nent,
blisters are provided contalqﬁng t he aponor phi ne
conpositions according to the present invention. The
blisters are preferably foil blisters and conprise a
base having a cavity formed therein, the cavity
magRkeRi ni ng a powder conposition, the cavity having an
openi ng which is sealed by a rupturable covering. 25
The doses and/or drug | oaded blisters preferably
I:h 9611 tehéy @fibdditnenf e admiriveaion 6PtHRADIn R Rkiod B pRinfonary
ponorﬁgﬁne conprises from about 3% to about 30%
14958 5eRACIEBY Wro- r om about 15%to about
40960f t he powder _conposition.. Were smaller
t herapeutic doses are required, for exanple for
In ppathen gnfb@daheltsé»cwlmidgsgfadnotdfahgz coiposipombyphilmenary

bout 3% to about 40% from about
%%tt}?ng% va OSF %eggg‘i‘?c‘ﬂ to 20% of the powder

conp05|t|on Accordlng to anot her enbodi nent of the
resent inyention, a dry powder inhaler -12- deV|ce |s

Iﬁ .aofwt&é’aeméeﬁrmné iof gheapre%to@vsqxw dbe adminigration of
SRS aey PRmdRRRCb R PaBHley § Hof HEBEe Gy oy
another 5 enbodinent; the inhaler is a breath
act uat.e | er ,devi In.o enbodi pent , ..t he
N e R S R T R TR
ap8marplibe $4 @ihalet iftocths leipsSanl said d6se isBYligerdits PROGIAE 2
t#smg one of .the af%renentloned devi ces. Preferably,
HaPHHstiEset in aboyt JU mpyutes @ lessto | - anot her
enbodi nent, the blister conprises polyvinyl chloride
or polypropylene in contact wth the conposition. In
Ianepther apRysEcthe preéfenpingsetien prowdes writ desediafappexrpbine for
R oo R, Pl ek A B R PR Rl
casypesitions cohprisingsapoimdrphimetdisryssédasavei s provi ded t he
use of aponorphine in the manufacture of a nmedi canent
for treating sexual dysfunction by pul nonary

Ihtheleail Simerf) blisters are provided containing the apomorphine compositions

according to the present invention. The blisters are preferably foil blisters and

. comprise 2 base having a cavity formed therein, the cavity containing a powdet

composition, the cavity having an opening which is sealed by a rupturable covering.

The doses and/or drug loaded blisters preferably include from 1 to 5mg of powder
composition, wherein the apomorphine comptises from about 3% to about 80%,
from about 5% to about 50%, or from about 15% to about 40% of the powder
composition. Where smaller therapeutic doses are requited, for example for
treaﬁng female sexual dysfunction, the apomorphine may comptise from about 3%
to about 40%, from about 4% to about 25% or from about 5 to 20% of the powder

composition

According to another embodiment of the present invention, a dry powder inhaler
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Al t hough certain of the conpositions, nethods or
treatnent, inhalers, blisters, nethods for inhaling,
and doses have been descri bed above as including a
carrier material having a preferred average particle
size of from about 40mto abdat 70m it, should be
appreciated that in accordance with ot her enbodi nents,
the 25 carrier material in these conpositions, nethods
devict ieptavided, combzbieg s, cobifmitérmsaceonding ool thd Divention, as
dinhgjir . .and doses can have ot her average particle
SfPeARIE8: for  exanple, fromabout 5mto about
1000m from about 10mto about 70m from about or
fromabout 20mto about 30m 30 Thus, it is clear from
Inpefurther goibadinent: theriahyeris antacting inhalesn Ipyov pniethen

~(®]

UL L oAl BAN AR S QN A e, BT or art.

€ present 1 nvention provides high
performance pul nonary delivery of aponorphine. This

hi gh erf.ormance enabl.es rapi d. peak bl ood | evels to .
I8 SRt Ao dbe SYPROERPR he sl the pgeseg iiagtion i held in

Bk 2R WonterRf beGhich Hi%y BE A8PEnQH sty S HPAR Horementioned
adm ni stration of aponorphi he provi ded by the present

demigent Porferably; dresblisterds afad bliststoduci bl e and this

consi stency of the high performance adm ni stration

| eads to a reduction in the side effects normally

lassochatettboditlnt, fise biiktenddahphdes Polfinyd RhlordeNo MNeolyPiopylene

.5 consistent high performance al so requires a | ower
SﬁﬁgwgﬁuPB'that whi ch woul d be required

if other routes of adm nistration were used. A

significant aspect of the present invention is that it

Ig|angkergipectothedirpssins inventipn dhdisented ¢o methrdst for producing an

: r.Rbi [ S ' rior.art whilst 10

lg%ﬁEQS?Egﬂg%ég?g?@8%§g5$ggkggﬁggégflﬁ?n%P"aponnrphine

but with reduced side effects conpared to the prior

rt apowor phi ne eat nents. |l ndeed, as wll Qe sho
Botes AROBR Biie Cpt BTG HivsniiPn el Bferidedape 3 oF
oerghid@ ih Qhé FRnufcfe B 2 iMyEBihet foe keSS sérdal 8pfunction by
' evel of, aponor phine which is 6 tinmes higher than
R nﬁaﬁPg@éﬂ°by a 4ng Uprima (trade mark) sublingua
tabl et, but w thout 15 causing any significant side
effects, which is in contrast to the 4ng tablet which
Alshoygh: cextpink of tht ¢raepasitonsf methadscqr tagitmesnt, dehadéfscblisters,

SRR 5B, PSSR MBS Ef e
mistedial laviled & pefeirbd avettgpartiele sy ofifrain abaait 40G0N 1 dbput
"}O%nE,Qte, s oru‘ﬁ %gtapiprne\clzgrgéc{ &g't"in accordance with other embodimenfs, the
carrier material in these compositions, methods ot treatment, inhalers, blisters,
methods for inhaling, and doses can have other average particle size ranges, for

example, from about 5um to about 1000um, from about 10um to about 70um, from
about or from about 20pum to about 30um.

Thus, it is clear from the foregoing that the present invention ptovides a number of
significant advantages over the prior art. In particulat, the present invention
provides high petformance pulmonary delivery of apomorphine. This high

performance enables rapid peak blood levels to be achieved and rapid clinical onset
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Figure 2 shows an asymmetric vortex chanber which may
be used in an inhaler device used to dispense the
powder formulations of the present invention. Figure 3
shows a sectional view of an,alternative form of
vortex chanber froman asymreiric inhaler. 25 Figures
4A and 4B illustrate the particle size distribution of
the |l actose of Exanple 1. Figures 5A and 5B
of thetherapeutie néfeﬁarThQ:qtféecg iof sheipulmdniany admirg$trativn of

gg”gg’g@ﬁ‘ﬁg v"i)z? %gp)f %Q;qua%t n%venrrgﬁes g?)xbslfslt S Sxa reprogumble and

tiipo ;m‘imfgtbmd‘yeoﬂ thethigle p(ejﬂﬂrxﬁﬂfdlaukilﬁﬁm@ﬁaﬁﬁn I:‘eaam@% Q&e&?c@on in the
n . Figurgs 7A and_ 7B, i]Jlustrate the resu ts o
ﬁécﬁé’f’%ﬁﬂaﬁ% A5Gt VP She pdmiHEratiofphapomorphine. The

.J,]?ﬁﬂk‘ﬁ@h R BeforBXAMPL6S n.%;s w2 Jowerldbtal AU CE P%a.ﬁed to that

| ustrates the particle size distribution
whidy wonlddt tequisedif ather Foraepdfadb@inisEiagionevée used.
illustrates the quality of erection by treatnent group
for the patients of Exanple 14. 5 Figure 10
A SifniSicimtaspedtd the pRRBEEInk Bk EoDN-thi LR bIBRE odk QYR db@hister
the patients of FExanple 14. Figure 11 illustrates the
ﬂaﬁg'éen%lﬁﬁ 219QRats; frrPomsphivethampre ysed ar Sheprpr petrwhilst s
E&?ﬂﬂ e
aElh@@ih? %g%%rﬁlﬁgggﬁég%%gghgﬁr ation h%éeﬂfec frlgfauﬁﬁlemde
egﬁegtlg pogipap@t tiogthe prioraat fqdbmd_l@hmet dneaZﬁ@gtsofInalped;ms pillibe

a e 1 | | us at the onset
B SRR, 5 dete GeIB0Fe 5F phombHil Simidie G o fo the
p\Mst—:ht é@@gtuﬂpﬁ)ﬂiiév&hlaﬂﬂobd] ldweBoPiporddrphmWhthlid 6 times higher
and duration of effect for the

il t.es .t he

tb%noﬂlat Bhigradi R $rme Ve drrase Ry oy Phpenm (et duf Fithout

X ADL S, éiémﬁga'i:t':shcmfléf?eclss WS i@ LR ﬂost@llg lgﬁg 'ﬂ)?et which is
bl ood Ievels at 70 m nutes after dosing (

nepehitkried berrusopf pprccapohly méfmﬁ@roﬁbssoow dose

-and additionally shows the known nean C ,,a,, of 2ng,
4ny, and Sng Upri maTM sublingual tablets. Figures 16

trief TH: el2raveogki netic data gat hered during

Ftigure qhs%%%s Isclic’emat}/cally a preferred inhaler that can be nsed to deliver the
powder formulations according to the present invention.

Figure 2 shows an asymmetric vortex chamber which may be used in an inhaler
device used to dispense the powder formulations of the presént invention.

Figure 3 shows a sectional view of an alternative form of vortex chamber from an
asymmetric inhaler.

Figures 4A and 4B illustrate the particle size distribution of the lactose of Example

- 1.

Figures 5A and 5B illustrate the particle size distribution of the mictonised
apomorphine of Example 2. .

Figures 6A, 6B and 6C show stability data for the 200pg apomorphine-lactose
formulation of Examples 2(a) and 3.

Figures 7A and 7B illustrate the results of tests performed on the apomorphine-

lactose formulation of Examples 2 and 3.
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di scussed in Exanple 15. 20 Figure 20 illustrates the
anount (in mcrograns) in drug that was delivered to
each of the 11 conponents of an ACI in Exanple 18.
Figure 21 illustrates the angbcmt (in mcrogranms) in
drug that was delivered to & of the 11 conponents
of an ACI in Exanple 19. Figure 22 shows the through
life dose uniformty results of fornulation 12A of 25
Figoaerflildus2 resFthg preicl@ Sfe disdiladibms b thel hizromiséDledting off
deI [ t‘n{()ed dose of the conposition according to the
invention fromdifferently filled blisters, as
F € Y515 rad} th f
e Pr eferred E glg'ily %%ﬁ%@ﬁﬁﬁ%ﬁ%n% %&tﬁgp%ents of
Eﬁ#@@@n ‘invention are di rect ed to inhal able

e.or its pharnaceuti cal
Fga%gep{) %%#sgﬁg%s%e Ic%%% ers AR sforp rém % tﬁlﬁé’a%’éﬁlfafl
Byysiplent4.i on. The enbodi ments of the present invention
also relate to -15- nmethods for preparing the -
Figyserd i gy‘h?Sﬁf@tffSothmﬁ a9 dugation pf etfect:for the pronp qfmatients
tieh RARN theOblaSboal E 1/Agtion using said
fornul ati ons and inhal rs including said
Fignredd Jélumms thhensstrbod| dnewios affeffdve for theguoup nf patiéms treated

ar.e irecte of aponorphine in the
. ?fd@OG?OIBgWédPM ?‘&)r treating sexual 5
FasE 4B Gl Rhtes R InREBlnARahi Ok BFL-PEE&%% th@gl%‘ﬁ%ocrfd@a%%ﬁts

W th the Bresent i nvention are preferab
teetridvish 4P@uee spemerpdine ipdirienple Mal er (DPI) but can

even via a ne se
t:_teh&.d_cmimh eﬁd)pgi)ﬁpddaerghﬁxmrﬂxainﬁplenml on, the dose (e.g.

m,cr ogr ans } |ts harrmceutlcall

e LS BPES Sl acironet BratepiStss 1 Pinte stedaping (T
beP@J&htﬁh@leﬂe&ﬁhhe aH0id18ode)hdanRI800]:18@osdlahd (aaam&mmm?ws the
hydrochlorlde As such, a dose of 100g

kngRrfRFIsh-ne O g $mghandimelipremefy s !aldmpelaﬂ@bb:ts al ts
Fifurk?1 €8 €9 SholfBR0 Bl oginea@q rg;ag = !amag%ﬂ% gga’ 4% study

or an _equi val ent a anot an®es
disfcusded i Isempldr §5.Powder | nhal er For nul ati ons

Figure 20 illustrates the amount (in micrograms) in drug that was delivered to each

d
e B AU BLSLEH Sl fla il BPRHELZRS JPLELRL 0820

of the 11 components of an ACI in Example 18.

Figure 21 illustrates the amount (in micrégrams) in drug that was delivered to each
of the 11 components of an ACI in Example 19. |

Figure 22 shows the through life dose uniformity results of formulation 12A of
Example 20.

Figures 23A and 23B show the uniformity of delivered dose of the composition -
according to the present invention from differently filled blisters, as discussed in

Example 4.

Detailed Description of the Preferred Embodiments

The embodiments of the present invention are directed to inhalable formulations of
apomotphine or its pharmaceutically acceptable salts or esters for use in treating

sexual dysfunction. The embodiments of the present invention also relate to
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It is known to adm ni ster pharmaceutically active

agents to a patient by pul nonary 20 adm nistration of

a particul ate nmedi canent conposition which includes

the active agent in the formof fine, dry particles
(active particles). The size - the active particles

is of great inportance in determning the site of
absorption of the active agent in the lung. In order
thethot$ éorprepaidgetheponairphitd fdemplatiohe aé hellladhgsaethb@s for

articles nust,be very fine, for exanple having a nass )
FRAPSH: SEvBHg T Rcset d’i%ﬁﬁa&{ P%Imﬁ@@nafmﬂégéalsmﬁdudmg said
fo8hlaB8hs.i The endbdWidIeht3 OF Akl PAttAt it BB ELLS a1 g&éﬁéd to the
than about 10mare likely to inpact the walls of the
4SR5 APOmeEPjan it the pagefactse of e anddicdmert foy trefing seivek
Qgﬁjggogprodynanic diameters in the range of about 5m
to about 2mw Il generally be deposited in the

respiratory bronchiol es whereas snaller particles

avi rodynami ¢ di aneters in the range of about 3
’Egg‘asﬁégf%}lg@ﬁ’flafﬂeéqw nFe (vt thedpiseat dptpntiont 47e preferably
ArMBREdred YA 080G M'M& Plt),hﬁutpc!'agsh?&{ b RYGRHiL R via a

t he conposition conprises attive particles conprising
EEB%?#B‘FE;E mstcred dosainbaler (PMID) coresvenania agehulidehsPs@mm. no
-16- nore than about 10m |In another enbodi nent, the
active particles have an MVAD of from about 5Smto

- IabrbatcofBtext bfi theepresem tithedn tidai) elgki dB3e (e.gl,H8 nfieidp¢fms) of

articles have aerodynanm c dianeters in the range of
BRRREDAEE S Ao E Al SR Pl aFestere il B described
BaBYEBpbRhe Rhigheas theIUroEn1bARe PAL 1 %IH?C%‘}FR{ i
apomafr)phi ne 5ghave;' agigart i cl e-:%i zet (}J)f 5 gre }Tyggg‘::hlonde)' As
ki3 dpesofliPug9fdapomprphine of its phsrmirantedlyutccdpuble salts or
AlLs" DONEVEAS r anmhcal | y.unstabl e due to their
hlgcgﬁ Surface” rotef;\L r %R\%%%%y?g?%é?ng GRS Flgﬁ'fed‘é§m°unt of
apjogfmirfsaltoart estog os of shrbasee free energy and encour ages
particles to 10 agglonerate. In the inhaler,

aggl oneration of small particles and adherence of
Dar Powli@sinhalet Formalatisnof the inhaler are problens
lltha%qlresult in.the active particles |eaving the

i* theR BFa a%aﬁl‘a%%eb@bﬁfaﬁ?‘&t@ély GFUTRIgFgtUIvabPatiens yepnimonary
4da8nlsBBALE bf aqﬂrti&ﬁz{@'ﬂﬂ&n@?@o&%&s%mh{ﬁﬂtﬁ&hﬁg Ble active
the device, or even clogging or ocking the I'n al er.
apsntinethg fewn o ifimey deysparticles éaceixt patticdés) f Theaideast the active

B L e -

dgafraineths hangd In order for the particles be carried deep into the lungs, the
paz‘:ticles must be very fine, for example having a mass median aerodynamic
diameter (MMAD) of less than 10um. Patticles having aerodynamic diameters
greater than about 10pum ate likely to impact the walls of the throat and generally do
not reach the lung, Particles having aerodynamic diameters in the range of about

5pm to about 2pm will generally be deposited in the respiratory bronchioles whereas

smaller particles having aerodynamic diameters in the range of about 3 to about

0.05um are likely to be deposited in the alveoli.

In one embodiment of the present invention, the composition comprises active

particles comprising apomorphine, the active particles having an MMAD of no
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| fgrrag'éotbyf agelefeeratesi meangghat the

di fferent batches of particles, |eads to poor dose
reproducibility. Furthernore, the formation. of

aggl onerat es neans that the MVAD of the active
particles can.be 20 vastly increased, with

aggl onerates of the active pé?rlcles not reaching the
required part of the lung. Consequently, it is an aim
of the present invention to provide a powder

mia2e e redb ot 10finC Minpinovhetasnigedithen t pho detdiedpdrtitles dade an
herefore accurate and predictabl e dosi ng 25 The
MMAL 8 chss S NIpT 10 B> PHIB LT SRR R Rrrimen fbe active
%ﬂc@és HIRe SefdyAfihic cﬁamé&?@fn ﬁ{eeéﬁ of §bd S (PfFuE8.05um. In
“form presenteg by the inhaler device in question. }’Lm
oex amblogimedteofibe mivpintiobeatt laast98Ys obtheguartidles af epomorphme
h resentuﬁlln .a c?gsul elfor a Cyclohaler (trade mark),
¥e P RAHTOIEC Bt PRSP an Aspirair (trade mark)
device. 30 The enmitted dose (ED) is the total mass of

t he active aglent emtted fromthe device follow ng
Pagticles haying # fliaghséer ofdess thap gheut Humate ﬂnpaacwef t

r |
th A o Al bR BR NP bl R PEY WEG tortofnd kot
pdemdesemgmﬁamtaqxpeusau:&cé fneq uentglyyndeheomge:t parmslea to

se uni f t. i n tus SA) ,
<RI e RERJC OB CIaF PE D aofuspiberence of
pahmbscw the 3%3l8 )£ ﬂI@&hfaleﬁ Qr pFdbl&h e tihe &@suatﬁﬁmxelaﬁn{r@ﬁarudes

total nmass of active agent which is enmitted from

leqvéngidriiebalerns latgerrgelomnarates oA briiscirable torlegemthe; 1ﬁh’&ﬁf and

t
PR PR e Tafbet 6F OB o a8 sPapiig fy Hocking te
inlsader. herein, the aerodynamic particle size is smaller
than 5m The FPD is neasured using an inpactor or
i mpi nger, such as a twin stage inpinger (TSl),
The ﬁﬂceSthﬂiyﬁas td thai cdtéﬂt}ﬁifl’fgftbatﬁcbfsbf stablangelctedtafeadalle particles
| npact or _ or Next tlon I ctor 1 NG )., Each
he%ea %‘Fh&F“’iaHﬁP ﬁﬁé#’ewz’é ﬂf%ﬂgggﬁ?"fﬁeﬁégfé’é‘% gff and
difrbient betcBbT 6f pAatle§abdRNoGPEorRVsE ke r8Hu &8ty S Fa8Bermore, the

The FPD val ue |s obt ai ned by mterBrejzftcfgtl on of tiwpe .
\P aAEtTe pertisles gan be

gﬁ:&@agedq %P:f &ég’%ﬂn&gtgﬁ;f th€ Q@le&?im S H6t m%ﬁ)thgrreqmréd

e|t er a si'nple Stage cut is used eterm ne
errof the loagipCensaquedidyyat iscal ailnnefeth piresenomvehtibheo provide a
L0 I S ,used

- t- - by- st iti 15..The f.i
B AP T AEE i e eoRa RGBT Ret Herefors seppate and

pib&lcﬁitbﬂa dosidgre ED and expressed as a percentage.

Herein, the term percent fine particle dose (%PD)

The metered dose (MD) of a dry powder formulation is the total mass of active
agent present in the meteted form presented by the inhaler device in question. For
example, the MD might be the mass of active agent present in a capsule for a

Cyclohalet (trade mark), ot in 2 foil blister in an Aspirair (trade mark) device.

The emitted dose (ED) is the total mass of the active agent emitted from the device
following actuation. It does not include the material left inside or on the sutfaces
of the device. The ED is measured by collecting the total emitted mass from the

device in an apparatus frequently referred to as a dose uniformity sampling
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is used to nean the percentage of the total netered
dose which is delivered wth a dianmeter of not nore
than 5m(i.e., %PD = 100*FPD/total netered dose). 20
The term"ultrafine particle dose" (UFPD) is used
herein to mean the total masd’of active materia
delivered by a device which has a dianeter of not nore
than 3m The term"ultrafine particle fraction" is
aprpegduk DEISA); endresovetieg fids beatvali@ated qulieritatioé set chemical
amount of active material delivered by a device which
3}4% a dianeter of not 25 nmore than 3tn. The term
percent ultrafine particle dose (%JFPD) is used herein
to mean the percentage of the total netered dose which
Tihe fupelpavidele dont (FPR) o thawotal mags ofaxttivemgent whith3sremitted from

i 1€... 98FPD = 100%*UFPDItatal netered dose). .The terns
thd Aicr TR AP wBiGRh Bt BRLE P e paicd e
sinall@ bR agRERkLY lindf) Waieed the tEhE TP RHARIDYE 8F FPD Raised

out in the current. EP npnograph for inhal ation

hgsegny the aerodypamic/particleisigg ipsmalierithampPurr Flag EPD isgneaared

e ot . o

SReR 3 pHLtor 34 Bl 5 p il MEp PMHICen ST B ge

lighiddenpafiges (MIi4), povdtesen Gasadrclnpd cvadeda Nexo Generation Impactor
' l.er ,r.eady for .use. 5.The tendency-aqf fine . . .

S B aE B or 3 i htas? BoE R Or PR g pesB Rg i particle size
cgllsctidonts PoirtdBdr BecHitgY. YThOPPELiof] dbt@ndd By\dletHettion of
pr opor{)l on of the fine particles will be_ adm nistered
the)stagrsLY-§Hge 2617 2Bk e OFFTetienpfied by validated apantitatize wet

c%@xﬁﬂ:laf ass;-}h{.vﬁei.eseith(é?ﬁ_%mﬁ%st é‘azﬂlgﬁmh% defermine (I;'Fle'.) or 2 more

ormul ati‘ons conpri si ng pur g In fine parti
chbopinx m8hematigrlinteapolation ef theitaggbpistapk deppsitdpais dsed.
and poor FPF. 10 In an attenpt to inprove this
situation and to provide a consistent FPF and FPD,

’ldfe)ﬁmqyuﬂe'éleffﬂrcﬁbha(FPﬁ'pi‘s xﬁfrhaﬂy idefihedles etdFPDVdEvided by the ED
agﬁteri al ., The additive _nmaterjal is intended to reduce

SXRISA%S A5 BEETRARE- pHFISL tae t5TFP PHSeRty Yue partisindrse (VFPD)
i edUbahithe lderdchtiddBIORL tdtiPhetded et Hhieh ITREEY A with a

interferes wth the weak bonding forces between the
digreter plpet mpesthapdim Mgt *6FRBeD HOREFBRY tote]l mstered dose).
separated and reduci ng the adhesion of such particles

to one another, to other particles in the fornulation

Tible tpme Sulttafie particle dese"nfUHRD) is sused heesn of ntehe thetmhlanhass of

R0 ST r 208 RS i Ll W B o S
The term "ultrafine particle fraction" is used herein to mean the percentage of the
total amount of active material delivered by a device which has a diameter of not
more than 3um. The term percent ultrafine particle dose (% UFPD) is used herein
to mean the percentage of the total metered dose which is delivered with a diameter

of not more than 3um (i.e., %UFPD = 100*UFPD/total metered dose).

The terms "delivered dose" and "emitted dose" or "ED" are used interchangeably

herein. These are measured as set out in the curtent EP monograph for inhalation

products.
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~anti -adhere

20 decreases the stability of those aggl onerates so
that they are nore likely to break up in the
turbulent air streamcreated on actuation of the

~inhal er device, whereupon the particles are expelled

fromthe device and inhal ed- 18 t he aggl onerates break
up, the active particles may return to the form of
smal | individual particles or agglonerates of snall
"AERRIon ffanfiahilef! @Fertiid ek ﬁf&ewﬁmgewafchrae&&s@d”f&hé BBwder is
lower 25 lung. In the prior art, dry powder
remoRed BOMbHS Test @opition s seriinkalecrThattepitakds plaknefter the powder
I .(generally of a size
H(%%H%grﬂa ?ggé%tgqﬁ §dho erqﬁlfyrfo%e ‘('act ive particles). In
sonme enbodi nents, the additive material may forma
oati ener gl I a discontinuous coatin on the
ﬁeegeg&fa it heger-arled 1 a&akoeﬁvt%ereﬁ%that &Mﬂ’a ¢ given dose
1 e IHEF @LBRIdota b1 @o@dd kb e SBLEFdGH
e g §' Et rﬁa?erl gl ar?d1 It I\%%F ten ﬁwaﬁhe%plfgelesmnbe
aglotinisteged bethﬁaéeng,pmtpltbt eerractpast bf thel lsogmsevmsulthhe is

artigl beco ed to surfaces, withi
CHD ﬁaleé’r{% ST C 2 I&ggoﬂu%a}é)ousﬁonfprfsﬁeg B8 dre n ﬁﬁf’ é’?’ftéﬁle form.
sxﬁha'armmlhueﬁnxmbmpoagﬁaw fropgitiedant paad PMH.| gi ve the
powder formulation better flow 5 properties in the
i nhal er. The additive nmaterials used in this way

B Mt BGRDPIN this NR1SHAN o HIHEIdE ok
‘anti - adher ents or anstl -farl cti ontofent S, t?tl??m?%e)?PFvﬁc‘ FPD,

drz pewdae farhiudationsfoftracinelud e ndditive nezthedl on between the
particles or inproving the flow of the powder. The
additive materials are sonetines referred to as force
Tonddditiveepeterial (sFtiRaied ptlrdduey this oolkdsionl 10 thet® Fbﬁiclé%rm the dry

pgoggcf g%n d%.l%l} i Ié}lsl %1'0 thznf;j)lgll'];-1 %%degégg?eﬁm-lrrnggrg’er%g %vn;h the weak
Hotdeid WrcotiiRedt] BeaReal pRaclehthipihh 36 Red)f tit Qﬁﬁueg ké&parated
can nodify the adhesive and cohesi vé surface forces

aé*lépfeiﬂil‘é%él& gihesigatof suFk patticles te Qnecanethereta othet pattirdes in the
PACIAR Ry N T edtran'a%}ha Htedl1 t08. k2 o?l&;é ?n%gfertc{éefce %m

particles e expose I'n general, unc
agglonestatse ob petticldsage Sotimesi, viee advlition bé@nmlésocrfcelshnﬁ'érmuenal

PSR b SBERY Y Phor Hhaltes R S5 bR % Rulpp sl co breatvp

ianhy nirbdlsaesir fsﬂ:‘ﬂdﬁ lcr€Réd 64 @Bratidn AFRBS idaler bléhc@ SWhereupon the
al sa 20 pro bet er fJow haracteristics.” This

Raztigles 55 & & dewice pa d%]%"ée -r 8pitheiegalomerates break up,
he Q@Hv?eepdrhclﬁﬁ gﬁ?@éﬂ:&ﬁ‘ %o Y fthd 8Psh m@m%ags or

powder Tnetered
agglomerates of small numbers of particles which are capable of reaching the lower

lung.

In the prior art, dry powder formulations are discussed which include distinct
particles of additive material (generally of a size comparable to that of the fine
active particles). In some embodiments, the additive material may form a coating,
generally a discontinuous coating, on the active particles and/or on any carrier

particles.
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out for each dose and inproves the rel ease of the

powder fromthe device. It also increases the

l'i kel'i hood that the active material, which does |eave

the device, will reach the |l qwer lung of the patient.

25 It is favourable for unstaBle aggl oner at es of

particles to be present in the powder when it is in

the inhal er device. As indicated above, for a powder
Preferablyche additive material éyan entfaflhcieentuaterimhgind it will tend to
rrcﬁ:Pcqut‘iJ %oge on Ehe a0 talrt'xccllé:"sf%ng]wglgagiﬂ pﬁ?ﬁ@%ﬂﬁayxgl% egj btésoming

ge, - preferab &rger

aﬁ@&h:hell’ tongiyfalaes wﬁhﬁhﬂxefmlimloﬁcv&d:& h&dva3eageBRdly, e @Lidmve material
.particles haV|n% a si.ze of, about 40mor | arger and/or

l%lgfg PRERSERR agamt of ghdsntpadi vl gige thepowdesiforranlation better flow
%&rﬁgs h ﬁiezlﬁhﬂgr a’gﬁ deﬁﬁ% %ﬂtérﬂ'@s{ed J I?ﬁs wa hm%tygnot

lonerates forned can have a slze of as
nab@atnllwmaﬂwxefmtmtd beantiddihdrioms o@fanhl‘fﬂcadd lazénts, but they

er| se ,aggl anerates are nore likely . to be.
P 8 Besefrel 3, R REE it £oh ity et thsiRaRticlos of improving
thé HSW ﬁame(ifoﬁﬂieedme atl Btk 3hd t0Aals TREI2E Qirkes fe?&red to as force
formation of unstable or "soft" aggl onerates of

pairel egeads (HCAnandsherpsurlly lend torhepisn et teprpdwaibilivg ri
Higg?wqgg in which there is substantially no

aggl oneration. Such unstabl e aggl onerates are stable
whi | st the powder is inside the device but are 5 then

b owd di d
B S8 AN e PR e U S LERELRCC oo

- oCihie\é@rfadd bf £ pefticteddhnl Badiff @he £aHHsHRBAoREF O Forces

with reduced aggl.onerate size, or even with individual
e¥pereaced by ther pATticle, inthg Meeseare efbr particlestandrig relation to the

. sRifaS&that {E\é%ﬁﬁ& a&@%gg%y 1l %&a&?mrf{uﬁ on #1102 | Ve$Hce both

tgartlcles of* aponor phi I't’i've nateria
dladhgsime angk eohesive fiesges.pe in the form of partlcles

which tend to adhere to the surfaces of the active
particles, as disclosed in WO 97/03649. Alternatively,
THeeredochdt ﬁenéemtcffl“thabafm:yeshe Bldn dcstedngty, eithéd® &dhfoAk& or to

f ;the act ve pa | es for_ exanple a co-mlling
it EEGe 5515 o8 GPUiet T 37 BRY 453 0B 5eien oeha dasstosh fut can also

ORI PERrEH chmc@ﬁmntmwe%as kO {REmBRATRI P dBEe
fornulatlon is a, "carrier free" n% [ ation, which
reprodyaiddity begavsp i rggueasthe vadation 4nt té;xez@nount of powder metered

I 0 d
%%@35%56%%2&%@?@%%%@ o thPPowddrFrSmARE d@¥Re 't also
increases the likelihood that the active material, which does leave the device, will

 reach the lower lung of the patient.

It is favourable for unstable agglomerates of particles to be present in the powder
when it is in the inhaler device. As indicated above, for a powder to leave an inhaler
device efficiently and reproducibly, the particles of such a powder should be large,
preferably larger than about 40pum. Such a powder may be in the form of either
individual particles having a size of about 40um ot larger and/or agglomerates of
finer particles, the agglomerates having a size of about 40um or larger. The
agglomerates formed can have a size of as much as about 1000um and, with the

addition of the additive material, those agglomerates are more likely to be broken
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carrier free fornulations are described in WO
97/ 03649, the entire disclosure of which is hereby
i ncorporated by reference. In accordance with these
enbodi ments, the powder fornulation includes
aponor phine or a pharnaceutf@ﬁrly acceptable salt or
ester thereof and an additive material which includes
an anti-adherent material. 25 The powder i ncl udes at
dbeasdffiGiefitlpin i tgffuledt AifereaRrEdtod bAenWdlatdon. Therefore, the
pharnaceuticalIygﬁcceptable salt or ester thereof

p

fommatipoopf Yastable Py hiofbt aggirmerates ©f Partrdcsin; thgaawsiey may be
ugle | se %, ; ferab :

AP UASEe B0 S £B5wRL: 0 ek MRS RN g heracion.

Sphlannstebletagglaimeyatas arepitaile evislat theqrovederas irshder thefdeSite but are

ased on {he ,ght of  th owder .. st
Bk Srabatt Do tRer bt s Shtesedeast o0
nore preferably at |east 95% nore preferably at | east
97% by weight of  aponorphine or a pharmaceutically
Thegegedisndnghe cobesien ard adhpsianghetiygem theorctiviepartigdeytan lead to
. i ' d th her o e e s
<BhiraliE B SRaack P L UEE. bke LB B8 with jagirddoal
paetele as possible to the lungs, in particular
material other than the active ingredient to be
adm nistered to the patient. Therefore, the
THARMol drio@er] nb¥HiBnE HtAGSHeddnY enviREBR Ble doinPdlelesh BbBprises
preferably as small as possible. The nost preferred
astvieippeticleh of epemerphipe pad ap ppditive maserals vEre obligive material may
o r - .
5L £ 5 BRI A BI BRUIA) e i
Hahtcles, ag discliosed for WD 97 H0I040atAltarsstivady, [thaatldifidemimterial may be

i ght of t ticl. f.th wd h ticl
R o, B spifise BEHe HEF aRaisty Ihde: THAPE S0 BHoGGieghod as
Jisctbsed abyOl@gg31dian 10m As i ndi cated above, the size

of the 10 aponorphine (or it pharmaceutically
acceptable salts) particles of the powder shoul-d be

1% deblath IS0 dinREE O thahRtdent ifR@hHod ihE ngmcfrgfﬁne formulation is a
effective delivery to'the | ower |ung. Were the

"satierifiee” Fenmarlation, ivehith igghrdes colmthe apormtphinenenithe
%ﬁgée%gg acfcgétabfer})?ﬁg oggéjclfn;sl ahd cfn%rctnj o e aécﬁtihea Xieaﬁearials. Such

SI-Zze outside t prererred range tor elirvery to e

daenir fréeUfogmulbBioht atesdgsatibeditl WO Y7 AWBGHI dgeantire fdiscldsee of

ddj tive material tqQ-conprise an amno acid A no .
P Es BaghY WEBIP BTG GT AR, TRRSHOABEE Mithbese embodiments,
186 YotidvLfdtu®iticdl inchidedap S1BSRHIADbLa i)h@ﬁﬁi&ﬁti@{]ltyte{%ﬁeptable salt

e

active material and also good flow properties o _
or ester thereof and an additive material which includes an anti-adherent material.

The powder includes at least 60% by weight of the apomorphine or a
pharmaceutically acceptable salt or ester thereof based on the weight of the powder.
Advantageously, the powder comprises at least 70%, more preferably at least 80%
by weight of apomorphine or a pharmaceutically acceptable salt or ester thereof
based on the weight of the powder. Most advantageously, the powder comprises at
least 90%, mozre preferably at least 95%, more preferably ét least 97%, by weight of
apomotphine or a pharmaceutically acceptable salt or ester thereof based on the

weight of the powder. It is believed that there are physiological benefits in
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powder. A preferred, amino acid is leucine, in
particul ar L-1eucine. Although the L 20 form of the
amno acids is generally preferred, the, D and

DL-fornms may al so be used. e additive material may
conprise one or nore of any df the follow ng am no
acids: |eucine, isoleucine, |ysine, valine,

net hi oni ne, cystei ne, and phenyl al ani ne.

ingtodering evlitleypowdes ap pastbleitncheitlems in paeteilaBBferial other

ref.erably.at .l east, 90% by wei,ght. of apo hi_ne (or
B R ARt ifer sl el Redn 8 peEETabEs 5. tve
Jeehgtiés iafwlible tRoxdilitive Adval a0fAedlaYe pdTeraBBVA&ma]l as possible.
I.ncludes not nore_than 8% nore advantageously not

Thsrmostpigtesndmowiargtherefprea wipuld gemprisemoae thas®Wo dry weight of

Lhe wej qf ) \ i.ndi cat ed abave, i.n sone

opREEBAR e pHs Rl By o CEplaBiE 0 oo i eoF o

contai n about 1% by wei ght of additive material. The

_ﬁgditive lnateﬁiah,ggy g*sp (or aLterna}iveI i ncl ude
TGHLABE O Bt R AP e CBTICE Siee o formpulations, ahleagP (b byivtpight of the

EREC1BE16 thieVdwrthl: Batr@h paFtidiCAzEMNs RS APEDM '

Pam)TJnt frg\ntwﬁ)about 0. 1P%UtL 0 abou%_ 1-0%%%’%‘%%%@2&153 than

Ieer srchmope predenablidgss dhan 40pmo A5G digetst aboeé.ahalsizg of the

- 29 ot % 1n.the .context of

FREosbATBDR bR eaR ULy Al B DOSERTLE M Pwaer o

benwithidehe barigearfeboot flonmDilpeh tooSurarfoi effdbvrecddlivery to the lower

materials, Additive terials L ncl yde, for

1Bk e e A Arase BRliS bt Petele omy Sumkn PR adpfgeous for
thest 103 ihitleé WIBAW £5i2@B0tsAlethd§6fekRa% AR forldilib¥ry to the
in WO 96/23485, which is 5 herby incorporated by

lpweelgBice. Wien the additive material is nicronised

| eucine or lecithin, it is preferably provided in an
anmount from about 0.1%to about 10% by wei ght.

- IpiepatioWhsly adtentagedds forthe mdtlitivieahatetalptol S@spdisecim amino acid.

m croni sed 1eucl ne. rerera
1efpitdble fracricanoSehd dceive ind@eriid Snd alspadddClléw Prapaties oPthe

| ess than 150 referably | ess than 100m and nost
wﬁe&&w ef‘ég]s““ﬁﬂ%ﬁc’édﬁ#“ﬁn@f & pngular holepsise: ddiongh the L-
fALANGIURE 2Biind AAdEs(fenbta G Prefeflla] AR DSahEPT AL hiMiso be
15 I f magnesium stearate” or sodium stearyl fumarate Is

useddl esadditdveamgtarial mafrwpmpitisk onetor meremigingrafishy following
OVi ;A0 ; f - .0,.05%.t0 about 10%
r o%‘naa g'ul% Qﬂggf 0 g@h%ggsgltﬁg, 3?}0? H‘%’rr%?nt%g Jout o8 #Y
peopkladie. okdvancrpeatdytthe pdStiet inchirtestat 1dds680%, preferably at

least 90% by weight of apomorphine (or it pharmaceutically acceptable salts) based

t 3% bout- 7% f bl bout 5% .of 10 . .
.@gg:yo ac:l)’c{s %Rreabegg foun%tcp ri?re,e%%i/r} g’éet%elf?tg?s"{d xg% wteﬁé*, é’fﬁh

on the \iveight of the powder. Advantageously, the powder includes not more than
8%, mote advantageously not more than 5% by weight of additive matetial based on
the weight of the powder. As indicated above, in some cases it will be advantageous
for the powder to contain about 1% by weight of additive matetial. The additive

material may also (ot alternatively) include magnesium stearate or colloidal silicon

dioxide.

The additive material or FCA may be provided in an amount from about 0.1% to

about 10% by weight, and preferably from about 0.15% to 5%, most preferably
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20 In a further attenpt to inprove extraction of the
dry powder fromthe dispensing device and to provide
a consistent FPF and FPD, dry powder formul ations
often include coarse carrie? partlcles of exci pi ent
material mixed with fine parffcles of active
material. Rather than sticking to one another, the
fine active particles tend to adhere to the surfaces
frgm thpyt Oifde abant 2% Ipdhe |ce>pte§tmiﬁlthespresmtnmntrdmmsmtable
e r nd becone
R B Ao R RE AR iR G, SRR Rl dticve
miateivalsamip indlute fbmamlmmgmﬁ stagdate, lducBieY Bcithid, R8d
syspens The cayrie gﬂ_‘flcles preferabI%{ have
AR e et o heLas dlesGamd R STV P &/25¢arveich s
h&RbY o {gdcﬂ,yegefgrgn@g.so very attractive where very
snal | doses of active agent are dispensed. It is
very difficult to accurately and reproducibly
i YEL Y SR uantlt s of powder. and. snal
"@‘a‘:?‘ﬁ%? ?‘gﬁl\é‘% %“ Ral i, FRicEopas 8 3 {&F'st%@ngéﬂpwfﬂably

prosided iarageariaiidtafco@ibounO N PE téi @56utof0%8 6} heSsAUPRferably, the
%&Qere onI ver smal | anmounts of the 7powcler is

‘é’b“eﬁ?&"d ﬁamPﬁléesp%aﬂé’rbf’“%ﬁ LRSS, mfeml;ly aboiys%, of

m3bhised ESicinkD & s
a0 fsor < cg1 arr%gegﬂg Jtljj’“e“é‘ﬁ?g b f) Elt ar ﬁ+ chmseé] leucine has

a H%C*ﬂgdlmeécrr%fdmdbm @5@1&[11#@&03111}73&3 thﬁiaﬂ 001, and most
PREADG 158 0 00 B PRbTF. S it Gp1 L e g peicronised
letitige galess ﬁranph]pm cl es may be conposed of one or nore
mat eri al s sel ected from sugar al cohols, polyols and
crystalline sugars. Qther suitable carriers include
Iﬂlﬁ% ﬁh?st%ﬂatéof’%ﬁ%t@a@ﬂ M%a‘}mqu gge% Andle gahﬁivlérgaatenal it
onate ani c salts such as sodiumlactate
is prefsrably g@eﬁlée Brasormesntsiem dput,@d}a}’sa@emuw%, faooh about
0.259:0QSA5P 85 F65in a epu b o
gart i cl es CORpri seﬁ\%gta@akg% {}O?A%I’t 2/lrjjaorrt |%£L°ll EPFt P11g% to about
0.8%crier particles may be particles of crystalline
sugar, for exanple mannitol, dextrose or |actose.
Preferably, the carrier particles are conposed of
Id & firtise. atfempr 6 impoveldxiAetiod I fthé dhy ﬂomrcﬂ?om}ﬂe gensmg

dencou ered en addi ng _coarse carri’er E)artl cle
TSR NPRISTIde Feamsistsi & PAC end EPBArdey prdelr rewéa.trqmg)ften

inthak cbbl%e fchﬂﬁer RAFAAS SexcHRLACHA RN it B3 aftlclﬁs of

the relatively large carriter particles upon ac
acyive ppasetizleRather thagesricking thenestraphed tig ﬁmﬁmvaqm&ﬁdes tend to

Fd M€ e romother act | ¥ article from
5 B o MO DR e B e
arobuppased ac relessepamdibecbee &%erbém@ib@i h@Bation of the dispensing

device and inhalation into the respiratory tract, to give a fine suspension. The

cartier patticles preferably have MMADs greater than about 90pm.

The inclusion of coarse carrier patticles is also very attractive where very small
doses of active agenf are dispensed. It is very difficult to accurately and
reproducibly dispense very small quantities of powder and small variations in the
amount of powder dispensed will mean large variations in the dose of active agent"

where only very small amounts of the powder is dispensed and the powder
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Is significant in determ ning the proportion of the

dose of active material which reaches the desired

site of absorption in the lungs. In order to inprove

the efficiency of that dispersal it is known to

include in the conposition affitive materials of the

nat ure di scussed above. Conpositions conprising fine
active 25 particles carrier particles and additive
¢mﬁp’mslealxﬁmﬂllyacdv6 1roiskRe. ThePof0RS4dBtion HiiWiluleRt, @M éhe form

odi nent of t sent |nvent|on t he conposition
%gg{ﬂ‘ ?&@leﬂéaawz% dogipgmare Fﬁgoap@hhqm UL
carrier particles. The carrler particles nay have an
average particle size of fromabout 5 to about 1000m
Cmm gbmdes@:t}obecf aijoarcegObie iegrexaipiat nodtetial @b@uibination of

fron1% 0,to about 1Q00m gther ggfg
A Bk $TARITE bp a5 farticles may 55?9&9? Pae gpaare
&Qtetxmsaémuted:%@&%gizr ABhAL Py AD 24P AR 5. Sther suitable
The conp03|t|on conpri si ng aponDrphlne and ca r|er
frEressdpelyd Wrsanaf prdts susk g dedivgyehlotide and calcivah carboeate,
ef.l f rtigles

A B BRARL SRR cfd B I8 coB ol Fipes
pallys;acchaa:sics asd «bﬂlgcdaoslmhden My 3743649, the carrier parncles comprise

F E?t veu%lil ﬁg addi tive material may be_coated on
? R&Y8urF XEE Y- f&e??wr%dﬁamycheepérag}es PEFIYE gat, for
@xaGikp] dindaninite], Aekhost @rslaé’do‘éé?'m&‘ilalﬂ? M@cQ&{& L0 c10f arQQomposed
the surfaces of the carrier particle as dlsclose in
0202500197. In a dry powder |nhaler, "the dose to be
adm nistered is stored in the formof a non-
pressuri zed dry powder and, on actuation of the
Holvaier, 2 ftltthcqoéfﬁindttyecshioh nndyebqoasmbenteréd)mﬂ adding| @drse carrier

Xr {t]:s tg :aitco%q)tosr?OFh fp f?n actl nhal [ Slf %%P‘ét?l?%gf) ﬁﬁi/gge parucles

eVl ces e patl en
derdclc froad thganriabée Ghﬂﬂf ﬁ\]{dtﬁel‘-y largl&ﬂia.tﬂ/ Qﬁﬂ@s tipot B@uation of the

Vi Exanpl es of "passive" dry po i nhal er
géif"@e@“‘??cl ude the Rotahaler and Di skhal er

(d axoSm t hKl i ne) and the Turbohal er (Astra-Draco) and
hbvollzer (trade mark) (Viatris GrbH). Alternatively,
The stepet disnerueg theemretive patticles fromgpthehactyeppastdes end from

Eé%arrp ﬁ%@glg Q@?r&%g lt{)e €5 Sh\égr SOP0AHAE R r&eg%irﬁgféf ?%ﬁ 1lnha1at10n

es O I've devl ces | nC
{stsigrdBcamn ik Jletektouing dneLpzﬂ))oﬂitdn dhthealtise \of actitid1dla€drial which

~devi r,odu ed by. Nekt ar Therapeuti¢s (as covered by
R ERAN 5 Fispeouion SGbpRAEC a5 thrBpEda:

Eﬂmén 'of ta¥ dRPERT itiiRAGWA So MBudSihGhk @Ent snﬁinedcml@v%
r|a|r i nhal'ers and are described in nore detail in

eelsorfAbe natney dcpsegd3boyg Compositions comprising fine active
particles carrier particles and additive materials are disclosed in WO 96/23485.

Thus, in ‘one embodiment of the present invention, the composition comprises
active particles comprising apomorphine and carrier particles. The carrier particles

may have an average particle size of from about 5 to about 1000um, from about 4 to

| about 40pum, from about 60 to about 200um, ;)r from 150 to about 1000pm. Other

useful average particle sizes for carrier particles are about 20 to about 30um or from

about 40 to about 70pm.
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02/ 89880 and WD 02/89881, the contents of which are

hereby incorporated by reference. It should be

appreci ated, however, that the conpositions of the

present invention can be adninistered with either |

passive or active inhaler de¥fces. 25 Figure 1 shows

schematically a preferred inhaler that can be used to

deliver the powder fornul ations described above to a
ThRakbapbsitibAlta I%mgf apicih Grphjteeandl @ rri€lesAtitRe ehdyFurther include

detail in WO 02/089880 and WD 02/089881 30 Referring
additips gatesial 1 Theadditive matesiglpay bebiheifors of mtaqlewhlch tend
td DfHfelr 1 fhel Y gtau&l 5‘91},% actiPé %ﬁ%& ?&a@&"sd&&cﬁﬂldvd@%ﬁ&sﬁp

exit port and an inlet por or generating an ~ aeroso
Adxferﬂalmeekyothiarddftwrermhtannkmay Pheowted tomxthe Barfhes of the active

PrRRERES. 1 GBI A gty Bl S gt o on

ﬂrea%rfa%és obﬁmctaﬁlé}qﬂxbaame RidchiReN 0% 4R (90PR7, and the

nout hpi ece so that the user is able to inhale air in
addition to the powdered nedi canent. The pomder

i t i st-er fi b
T4 8 B pBia@ltobich «RE s By Be Rldablfiercltsy YA BE e o 0 mon-
piGsinidedsdry ipowldet stdron n:tpit&mi‘of the 18haet) thé p&ucsdsmcfahé powdex
has Vi fornmed ther for holding the powder .
ol &7 ahY ARk PORE IS lercRbA (gL GaTiees iggvhich
thd'Batldn@s bALtREY thieMol s&ae ok a.@&rhichﬁ:r\é?fdteg % Iﬁ@@s@ﬁﬁce in the .
termnates in a piercing head 16 which pierces t

dgvise-c Expioples &f |"passive” Ary pewdeninbaley dewgemﬁh@@ttba Rto@ahaler and

rsltuam?% @%’SM‘M $5898e xﬁ&oﬂaieriﬂg&m REFIE ﬁ%lehz r
manua oper at e punp or a cani ressuri

(gade mark) (Ginedis é;mmbH;“, hAttgaatnvhlg 'fa&see'\/demcesvmhﬁba ugﬁB in which

to a predeterm.n

it dopipryied Ba’ e iR Rr Ve sk R PR b ietoarirerles of
shifisblé @SxfeVdrvices Qighide&S ASpiaip (lﬁdid&l’tniﬁg EVyQdrd Dtd} and the active
cylinder defini servoir The piston is
%ﬁ&f"fﬁ?tﬂi%“l‘ﬁ?dgm Nﬁ%‘éf TihsmlPéEl'a%Se(af ﬁavereé |bmﬂ%5 Bateppo.
gdyqqggg and pressurize the charge of gas. 15 Wen the

user inhales, a valve 18 is opened by a

br eat h- actuated mechanism 19, forcing air fromthe
lgﬁt?csuﬁal{y Véx%?eé r'ghﬁrg g %:8 (}{ovscm QM?AI%% Ir']z]:.gedrbelflersr%?e1 to g'?rreeineas Aspriair
i haders aiﬂi aredesciibedin mans dorilin WO 01700862, War 02/10a8051WO

2D <58 W (4 DR i PO bieDeibeihirapePoicd by

_ tbfak&ice POF thcidibt BEpRUlak&e, hBYeber, BatHRE compositions of the present

invention can be administered with either passive or active inhaler devices.

Figure 1 shows schematically a preferred inhaler that can be used to deliver the
powder formulations described above to a patient. Inhalers of this type are
desctibed in detail in WO 02/089880 and WO 02/089881.

Referring to Figures 1 and 2, the inhaler comprises a vortex nozzle 11 including a
vortex chamber 12 and having an exit port and an inlet port for generating an
aerosol of the powder formulation. The vortex chamber is located in a mouthpiece

13 through which the user inhales to use the inhaler. Air passages (not shown) may
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t han passing through the vortex chanber in a

conti nuous manner, the powdered fornulation entrained

in the airflow enters the vortex chanber in a very

short tinme (typically less éian 0.3 seconds and

preferably |l ess than 20 m I1TSeconds) and, in the

case of a pure drug fornulation (i.e., no carrier), a

portion of the powder 25 formulation sticks to the
be/\aéﬂmaddﬁetWhen o vaxexcthantber and the mpoisiecd ® that the user is able

gé %Pentl aero |IZ(f gg?g% h shear forces
& %0”0511 fﬁfg’i"e ht to the powder.
The action of the vortex deagglomerates the particles
of powder fornulation, or in the case of a
Thepawdat fqz:nmém 1S§rq¢gd & g blistendd defined bv eerpom and a
Ihe t soI
P e 300 A £ ROlaeF 513 BB IEBARE, G smo, e
pporebasta Quvity. fofied dedreiadbr hsldlﬁg'lﬂieepio‘b&eﬂfbmxﬁliﬁbn The open

h gh B § h h
t rg aagyt heéﬂsqa.t}: t%sﬁ.ﬁ.[ 6ag£ﬂ]@{:e \Fg&; uit o th%n;ooergexcir;mber
te@dmésom Plet Gy hedd s BhRAKIBZe M ie RSt 85 1A A reservoir 17
particles Tnto Tndividual, respirable particles; an

isfqoinnected 6@ thpb’eﬁterremaumssage alAnoait seppizg prhefdradsly laehmaay
oéee}g e I;&gr%% %F a cgmes ggg\.rl 2 ﬂ%ﬂ!sl é/rl'PeroPo]ﬂntt,] a8 \aF es the fteservoir

onera |on rea rs o

: wﬁtﬁ\w@rse(d g3 al mnﬁlatxmple)nbm pedptermihel pRsdure l(eg t.6bdr). Ina

filtr n-j ncreases -the resi.dence tine qf
PEaferse F’§‘ PR the FISERT OLHEAMBRASSS ¢ BIfIofTeRgT e h hrelinger

dLRGH) L GeR8void RBAAbOITET Y £i9tonD8 3RTh IRIt8 the lﬁﬁf&xl?@reducc the
achi eved .by turbul ence and by Creating high shear

volomeeef theebpmberped prepsusize theshergeroftgae airflow in t he
vortex chanber. The velocity gradients are highest in

t he boundary | ayer close to the walls of the 10

Wihomt the uséraimbeles, dlvadves/ b3 iseopenled byer biegth-acttited htychmmitmal 9,

subst anti al | | indrical chanb r. dva oysly
HDBAT R L HEP RS S8 sy arioreh SHa B Hopahe
pewaedideahulagibs W entiaifit Yt @2 adr ﬂae 3rhd heﬂwl trarpBits the
the vortex chanmber is in the formof a spiral 15 or

Pe¥ ey formpatiqnjogthe Jortex shambey b ahre 4 fojating pater of powder
£ SaifoPEsd E@Q@Ere%dtﬂzw&r&eme@Fafmrd Jhe%ﬁe# peﬁgmkher

port 2 is generally concentric w he axis o
thaor passing ¢chrovigbrthg vofthx shargher 1 lerﬁt ecrrsnrtdwes veannes, thé poiydered

férmlﬁ{%oﬁnngﬁ "tungc(l) ﬁ ﬁ)ft olwnv!en o%*ex gxits axi a' |o¥t ime

very
Vi a e eXxl e ra e VOT e§

(@bﬁﬂbﬁlesslthmal;.’ﬁl setbnds B.ﬂd’]pté’férdbd?ﬁle@f tioin zmﬁﬂﬁwcbnas)ratndZin the

decreases thly froma maxi nup radi us x 20
i of Rt G308 FORRARGR eSS IA RAFIPETR er

5 el1MFor s tidks 3B tﬁ@gﬂaﬁs 6f {HeRRIrBdx chamber. This powder is subsequently
aerosolized by the high shear forces present in the boundary layer adjacent to the
powder. The action of the vortex deagglomerates the particles of powder
formulation, or in the case of a formulation comprising a drug and a carrier, strips
the drug from the catrier, so that an aerosol of powdered formulation exits the
vortex chamber via the exit port. The aerosol is inhaled by the user through the

mouthpiece.
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fromthe position of the inlet port 3 is given by
R=Rmax( 1- Ok/ 2pi ), where k=(R-xx- Rm ")/ Rmax. The
effective radius of the vortex chanber 1 decreases as
the air flow and entrained particles of nmedi canent
circul ate around the chamber 2% this way, the
effective cross-sectional area of the vortex chanber 1
experienced by the air 25 fl ow decreases, so that the

Takvotieawhambarcal ke evmsidearad té betform swoddtiedshs: deagglomeration,
deposjtion o the entrained part{icles of nedicanent.
theDeakPE P R! SRR IFTS B0 ddividal gspisablerpastigles; and
P46 SR Yr R FenkZRP Mo b AG akfi ' i i
[ nc%m’g); ai rnf I g&/ t%r oggﬁ (tﬂ%%eg'?ﬂﬁjlwzat Q%%‘rﬂt1 L]%L té gSétaﬁgtmore casily

frdye tlee éxt porte rzpplomeratiothbreaks bplcehesiveedusteds dfypdirdered

| 1iding fl i ch hel duce .l uid | in
Ryt o o Bl R R R RS crshon o ravdppy time of

tROElusidrsfinviBE voXtek Thambad fbalidw Wure linfhRAKKéANEE are
generated fo_deaggl onerate the particles of the )
dseralepentyhriReresiomeration san be ﬁgnge¢ by merbualeince pad by zreating
i R RS 2308 50000 BaRARtn e sl HHRE obpRy chamber.
Tl edoaitly gridiemtsiate pighest ifritheibeuBdahduys: tlose ge der whils of the
fotrmggmghre vortex chanber of the inhaler of Figure 2.
v?ﬁgxﬁ orrefr‘y of the vortex chanber is defined by the

di mensions listed in the table below. The preferred

val ues of these dinension are _alsq |isted in the

Therastex) hagipstfsdoiae ot of arrgbstengaly glieddeslchambene
A’cfvahﬁ%enﬁl]%'l% hhe PoRbx chiHEb&GAHsGR as@%ﬁ'ﬁcft?% g}%ﬂ)t% 3R @mbodiment

i s-0. °nm because it has been f he vortex
sbhwntie Figuec? rod S, theswalk Bfodahe vettyx whanbérhie it thee form of a spiral

r Qof f 1 ch er.is flat. D nensi Preferre
GarRe Bs AR bl ieneBBI% e b SR Yt e vories
dibmbetitnand dhelexivportiPassipenef2 1l kon cddmix whidhxthenasishef Btvortex

f cha 1.6mm h i ght of conicgl part. of chanmbe
Gt T Db AR CBr b oSt s bt iabh gt gpnlet port 3
20 éixitP @fibIlPvid e edit RNt TAE rhdibER YL vhrebdhaRbWY dteasured

of inlet port 0.5mm
from the center of the exit port 2 decreases smoothly from a maximum radius R,

at the inlet port to a minimum radius R,;,. Thus, the radius R at an angle 0 (theta)
from the position of the inlet port 3 is given by R=R,,,.(1-6k/2pi), where k=R __ -
Rui)/Ruaee The effective radius of the vortex chamber 1 decreases as the air flow
and entrained particles of medicament circulate around the chamber. In this way,
the effective cross-sectional area of the vortex chamber 1 experienced by the air
flow decreases, so that the air flow is accelerated and there is reduced deposition of
the entrained particles of medicament. In addition, when the flow of air has gone
through 2pi radians (360°), the air flow is parallel to the incoming airflow through
the inlet port 3, so that there is a reduction in the turbulence caused by the colliding

flows which helps reduce fluid losses in the vortex.

Between the inlet port 3 and the exit port 2 a vortex is created in which shear forces
are generated to deagglomerate the particles of the powdered formulation. The

length of the exit port 2 is preferably as short as possible to reduce the possibility of
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I essghan MM%&,%&V\%&L el to tte "65'1’.‘65:12{ of

a Taper angle of inlet conduit 9, then 2 10 The ratio

of the dianeter of the chanber 1 to the dianeter of

the exit port 2 has a strong influence on the

aerosoli zing performance of the nozzle. For the
asymmetric nozzle of.Figurézif the dianmeter is

defined as (Rmax+tRmJ. The ratio is between 4 and 12
and preferably between 6 and 8. In the preferred
depbodemefh thofrigi qutbeswdls afritle 3xittploet. r Bighte 3 shdwtheldeneral

Int nbodi t. sh , .th ) h [
i PSP RO, oMt O Orben CHOEBET L5 o e v

cBEmBERS defidkd BYUBL dfn st s1RRGEInOhe R B16 HRRNW. VPhe preferred
materials i s possible. Advantageously for hig vgfuma

valge PhEhase dimprsigmptesslso btedribe the blenjleshowd bemdteid that the

f \ Suitable, material s i pglude hut . are 2
prCfRER SRR Fbe bRt AR RO Salhadt B e hacehiss < Faspebecause
ishasrieen foAEB}hat At Yottt EhambaOfu 6y LMess e BBy ke e top
ter héggly‘{%tée (PEFQI and pol yol efins including
(fﬂﬂd/)ﬁ mPeni¥ol yet hyl ene t er epht hal ate (PET).
-28- The inhaler in accordance with enbodi nents of the
invention is able to generate a relatively slow
movi Rimemsésml with a high fine particle f[Reifermed Th
inhal er is capable of providing conplete gNdiue
repedi,abl e | dBixiraomi radius @f chhmbesreasur ed dobe gafmb

pov\'ljer ed—diy nd—-of—delivering-the-aerosolised dase

i nt o Rimine p(a“ 1grpug IIF#%‘?)PF&PQ}F?EI flow at a yélsunty

1%

thelif8piratory her eby reduci ng deposition by
i npabti on i Meighe gf@bnial pat sbdhimbed-ur t her fOO@mt he
ef f refert—perosoH-si-rg—system-a--ows—for—atsinpl e,
smal Pcand mﬁtGEPf&:gi\thBét, because the enePdPmsed t
create the|aepr@sdfdxi pof@l . The TTurd enefg
reqpired to create the aerosal can be defiped as the
i nt gral oy&leighted iglet pois  pressure nmultip|idauby the
fl oWwrate  TRIGS. Loty cattytess—thamr5op-es—and
can|be as I‘b%i\c/ivanagib’fh%%lﬂ‘igs. In certain errbjgisﬁﬁﬂts of
t he| pr esent Thpstedtigleoss inldteopdiiier conposi t| o7 then 8°C
15 that—atineparticle fraction of at least 35%is
generated on actuation of the inhaler device. It is
TR ati6 WEdhe Hiae8dr e @6 chidbed D80 ML OGR! f '

be greater than or equal £o 45%/0 500 or r6°g|()}<nﬁe eﬁi@%tohoﬁ‘hasa
spoag érflringe ontthe prpsolizing petforhamct oftheimzale. |Feashe asymmetric
709 ; abl t |ea % ,lg,one. .

Eaf M0 InLAEREIA N Helod SO AT, ThB'Hiio i between 4
and 12 and preferably between 6 and 8. In the preferred embodiment of Figures 2

|}

and 3, the ratio is 6.9.

In the embodiment shown, the vortex chamber is machined from
polyetheretherketone (PEEK), acrylic, or brass, although a wide range of alternative
materials is possible. Advantageously for high volume manufacture the vortex
chamber is injection moulded from a polymer. Suitable materials include but are
not limited to polycatbonate, acrylonitrile butadiene styrene (ABS), polyamides,
polystyrenes, polybutylene terphthalate (PBT) and polyolefins including
polypropylene and polyethylene terephthalate (PET).
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aponor phine in conbination with a carrier material. 20
Most preferably, the inhaler device used to di spense

t he powder conposition is an active inhaler device,

t he arrangenent being such that a fine particle

fraction of at |east 35% pfRferably at |east 50%

even nore preferably at |east 60% even nore

preferably at |east 70% and nost preferably at | east

80% is generated on actuation 25 of the inhaler

device. As an active device does not depend on the
Theankaier 18 aceirdpraes BHE egrboduments af the ipvertiog ds eble tp generate a

&8¢ RIS wIhotiRE 285381 bRthTOiEh rfﬁg VE@QL racll8h. The d'nhaler is

obser'ved usi ng~passive i nhaFer I ces. I n accordance
capable efiptoviding nbwmglete and ofpentableprezsilisation efit imasuiedalose of
dose aof, 30 ap .phi he.or a arjmaceutjically . .
paeagist isre snd Ry iericnnn Bt TG dpicrthy Hatient winsgisatory
Rk ithevdlodiy 1pa thflo@ sHB&En@illy!dyalBd e ivelRi§ GfIRS faspiratory
The percentage of the aponorphine in-'the dose mhicﬁ

flgw, thergbxredppiag| depgsitiendydsmprytion inytheapatient's orouthve

Ihhalel Bk UEEHNRRL OMididlPsy g, 510518 4G ¢
1000g doae of aponorp %%JESZ%EU&E%&?%%%%O% f’@’l‘\eﬁis all and low
o Geg T i Ne Lt b denogy) of smal aThe luid enesgy
R 0 y i .
AR T TSRO AR GEA A" Hh5 IPHRBEE) SR Cote of the
pRédsiRntbhultipliad Yokt Abw6Q%. i Bhid¢hiypialy 148 KDY jddled M can be
%-PD is 70% as anticipated in the present invention.
a%&“%@%ﬁ)°?¥&is appropriate to define the dose of 5
aponorphine in terns o-f the FPD of the
formul ati on-and-i nhal er used-as neasured by a
Iviektthigteagfw diinguischfi thp ipnepent imveanonytte poomieCasmpdsition is such
actor. .. uch, i cC nce wth .anot her . )
iIBOER el Bt d RO S et I IR on of the inbaler

devieal it igpaexuiatly pysferad thanhy ifmeipabidlatiaefoh Hepraitéd®dn or
' l.ing a dose of a

whi_ch rises 0 .i nha powder
eaaﬂﬁsé*?’?{fgﬂl’/? At 60“%% $$%%§§Y»&Pe s RACHAE frachen dbatleatt 70%, and

rh$i@ tp_meﬁ%! £QBROBVY. Ofh S LB iRkt Rid/bdy@er Dol iSs
particle dose of from about 100g to about 1800d of

appEWEP At Hecqphweton iWitthe cagsieg materfalt he hydr ochl ori de
salt), when neasured by a Multistage Liquid |Inpinger,

Uni ted States Pharnmacopoeia 26, Chapter 601,
Moppaprefeudly theBdR)er danicAnsed sedispaseatie porjdac t@hpositian is an

New 15 Cener.atipon | npactor. Preferably, _the dose .

ST {FFISE ARG BT steRREGER s e T b Bo ety fraction of at
164208 Ppicicablly ok 16x8t BOMRtved080rd prediiably 2t200060%! &F8n more
‘about  40Qg to__abouyt 1000%, f rom about ~400g t o about

Poefstrblingt lass P4 aad TR PretsraRbibasi least 80% is generated on actuation

of the inhaler device. As an active device does not depend on the patient's
inhalation for aerosolising the dose, the delivery of the dose is more repeatable than

is observed using passive inhaler devices.

In accordance with another embodiment of the present invention, the dose of
apomorphine or a pharmaceutically acceptable salt or ester thereof is defined in
terms of the fine particle dose of the administered dose. The percentage of the
apomozphine in the dose v;hich will reach the lung (the %FPD) is dependent on the
formulation used and on the inhaler used. As such, a 1000pg dose of apomorphine
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800g. Alternatively, where | ess aponorphine is
required to achieve the therapeutic effect, for
exanpl e where fenal e sexual dysfunction is to be
treated, the dose 20 preferably delivers, in vitro, a
fine particle dose fron1abou?9IOOg to about 90011g of
sai d aponor phi ne, from about 200g to about 600g of
sai d aponor phine, from about 200g to about 400g of

hgdiothRpidenyillicticer B0pg d6apotlorpRRERL RhE Rthg(HH Sfient if 2 %FPD
.Ogggludes apopnor phi ne free_ _base_or 25 pharmaceutically

&pe aphigvedivhls§ thsrsagne dase Syill stelizprophiegtrifrapomisaphige to the
3, SPERUELAY B 0O BSORA: TOLEM ISP T, o
apfigipadd linphapesentdavesion |5 sychhét i apprdpriacofnéefiteothe dose of

with the bljisters,, bpphalers,.and conposi.tjqns
B i i Tty PP of e So ol oE e i pepaegy &y measued
by aaThitRhge dﬁ@&ih_ﬂbp@@%@@ta_ﬁ Akteridt Eh&3ale TSphdiSr.
ultrafine particle traction defined above: Although
particles having a dianmeter of |less than 5m

i . reg.suitable for local .
AR SRR By S Lo AL SPUS o} fhion o
nsatbod horctrelding\serysl dgvianciomera inhaktich éspaividedeskiel comprises

.hecause, t he . drug :30- nust. reach the alveoli .to he

BBAPSF S Reflen CoBRE HeR iR oAb ed R of 4 pptéent, the dose of the
plo@idet EsiinBbhioRIdRliRdrindir 5, ol fiffe PRI &dse VIF:Hbont 100pg to
devices 1 n accordance with the present invention be

abopt 1890ea ot ppoposphiae (kasedi porthe weighsanfithe hpdfochloridersalt), when

o 4! ty 002 ptef | east abaqut

Bl el L LR B L Sl Bl Sk

Ghrapfeer6aib) fppadatdseb@003)) %n hyndeeienhCasehidd hepatsd va New
terial, has a rticle size of, not nore than 10m

CL’Trr'%lse e R ERY p%ﬁ%‘:rgbrrﬁ?’etif Hiz)ﬁe gﬁﬂvefﬁé’” $4Pt # &pgparticle dose of

shidespehiirphigie\of feom gbotk 200ppabuboRt QP0G Bkt Mowtl400E to

athaI r. 10 According to an enbodi nent of the presen

AveHii0ps; fam f\‘}@g&gww%}utc?é’{?%eornfaym Beuti§elpg t about
SgPﬁ .eﬂﬁt@rﬂaﬁeeﬁp&}ﬁ&‘éQ@ds&%g%&fgﬂﬁ‘éqg ke ﬂeﬂk?‘:h@pé thd therapeutic

er to ensure. that t [ racti on

est fine particle
ehfegt, fonexample pliete ftomde sexualodisbumatioarid to bertseated, the dose

[ . t hj LS .-achh ev consi tly.
bRtk i Bty i bR o OBRLE 00l b ahopye 900g of
stidi apgerdrphinepérom shesin 20058 td hisowted(iOug oy sifl apbarddphi@e] from

ri ed b the, onset, of the patient's inhalation.
“‘fﬂ#‘g%ﬁgg %ﬁgf 4@‘[‘5 cffeéf"’rdg’]’ﬁolﬂ%? llIH"'Iot neeo_lI to
coordinate their inhalation with the actuati on of the

i nhal er device and that the dose
The dose of apomorphine (which includes apomorphine free base or

pharmaceutically acceptable salt(s) or estex(s) of apomorphine, based on the weight
of the hydrochlotide salt), defined in the manner above in connection with the
Multistage Liquid Impinger, can similarly be used in connection with the blisters,

inhalers, and compositions described herein.

In addition to the fine particle fraction, another parameter of interest is the ultrafine
particle fraction defined above. Although particles having a diameter of less than
5um (corresponding to the FPF) are suitable for local delivery to the lungs, it is

believed that for systemic delivery, even finer particles are needed, because the drug
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can be delivered at the optimum point in the

inspiratory flow. Such devices are comonly referred

to as "breath actuated". 20 In enbodi nents of the

present invention which utilize conventional inhalers,
such as the Rotohal er and Di8khal er described above,

the particle size of the carrier particles nay range

from about 10 to about 1000m 1In certain of these

narsb echicheht alveblieo pamnbsarbed sntoaheblddiBremnr A€lsuch, it is

part n out 2 25 to about 120m

R calsEly e HasL b e OB PRBEE 8N DB oRagcoreacs P the
Qéseﬁi ﬂv@ﬁé&n b QUFRYentR) ?)Q&vﬁfe ah R £EL | ﬁﬁclgqg ég%heocf tJeast
| ess than 1000m and preferably |ies t ween m an

abowOIR o Timore predesablyl ap 1¢ast gfeouti G086 afid tives prafemablyest least about

rtlcles gives good flow and entrai nnent

characteristics. 30 In these enbodi ments, the powder

may al so cont a| n fine particles of an excipient
rra eri al may for exanple be a material such as

rabiy, ta &%aét %ﬁthYo\ﬂ@aht eloibsactte mataryl bes ¢ ptticls gige of not
nu&@tﬁén@o [ Fo8E pfPR Sh kA GhibA
sugar su}%% as do xtrosig ourt nFact osegL%gh?:b\ég&%%cilh%&f%e give 2
goad enspensivayorhectoitisthef dwnshger.a - 31- di fferent
material fromthe carrier particles, where both are
present. The particle size of the fine excipient

Ambalihgko wh leintgiaes dfythe ireRu € BRENBOR) anod¥ive iERRECM e may

does not . exceed 20m 5 The powders may al so be
begieptadisRenta the BBMOTBEF KX EPBHen s mRIAtng, Hopiden oy ensure

tAftdhe HRLEASEparttle LA 'ﬁrd e PAraCSRRY ﬁ@p&ﬂ&’ed%%\ad Gley

conpo 0Si tions. may be formulated” wth relatively
impperteety,ghat thid sachieped ecmmysemtlyt. hBtséerhhlw i mhaias dev:lce

dian aerqd i amet e f ar eater t
IHS‘(JZ]&% @ 81 tyg] g%xég ?:e'éusls 8 %at gn very I’T% ilsvtéfg§ered by
thy dne hxfhhe pﬁttﬂthpﬂhﬂatﬁld!IESThB)&nbﬁsdhﬂﬂhE deﬂ\a dddshat need to

. E I h ph
cﬁ% A :J'.g?l.& E%?% I a? %%g%?gg eo ! e ewgeblarcl:d that the dose
cﬁﬁ'b)éSﬂﬁG&@Hla@%@Bp&ﬁ ih€ideih ua%ltyfﬂéd?esamﬁéhkes are
conposition formllated as micr opart| cl'es for direct

cogmeuly yefesredtie 25 () hgeath'h@uwﬂysaccharl de or pol ymer

act as a further barrier to the imedi ate rel ease of

the active agent. This may further aid the controlled
In@llrdagiéznpm;aéstbg pmeeumvphéomﬁvhaclsuﬁﬁmbﬂoavaﬁional inhalers, such

ag?#xél ﬁagoci]a errI d% f)1s ﬁ(ﬁgrt sﬁag %gli)?/‘f &lﬁs}%:argg Isbze of the carrier

yneric m erla S I nc
paediolel maplhiryededs, abatel10 beabokel 000l Ghr ety 6f gBObI C

n%o%&llnglatss, thcllalil:g?le Sélglelo% the carrier particles may range from about 20um
to about 120um. In certain other ones of these embodiments, the size of at least
90% by weight of the carrier particles is less than 1000um and preferably lies
between 60pm and 1000pm. The relatively large size of these catrier particles gives

good flow and entrainment characteristics.

In these embodiments, the powder may also contain fine particles of an excipient
material, which may for example be a material such as one of those mentioned
above as being suitable for use as a carrier material, especially a crystalline sugar

such as dextrose or lactose. The fine excipient material may be of the same or a
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state fatty acids such as oleic acid, lauric acid,
palmtic acid, stearic acid, erucic acid, behenic
acid, or derivatives (such as esters and salts)

t hereof. Specific exanples of such materials include
phosphati dyl chol i nes, phosphatlidyl gl ycerols and ot her

20 exanpl es of natural and synthetic |lung surfactants.

Particularly preferred materials include netal

diffefen@fiterial firod@ Ed Editiad pAFEIGRE SWhre Hodid had Sres¥ft. The Pasticle
been rgppr oved, ,for delivery via the lung. Large
siz¢r 1 8 ngrerripiens materia) ayilligenerally potigxdeat Jihon and pyeferably

(g;egniopg{%%%' conpositions 25 which are to be
i spensed using a passive inhaler device, such as the

D skhal er and Rotahal er devi ces di scussed above.
hese devi ces.dq not create high.turbulence wthin,
TR0 B 300 TR 2t St ons SroB s tatididivery and

feRhd. ?FQIP@EHFQ, @§ dissussea QSB{r&i;ﬁJwﬁ cbRHs RS Ray be formulated
beneficial effect on the flow propertiés of the

piehadrtivelydargerrprtier pasticles, fiop exarnpladhoschkavingd enas modian
Iy C it Rinn. Whi P4y .S 2 30 stored.
i sl RS RSl b 8 ARG o e

n sone Cli ances, |

pawydedre Alteematively, hydsopkobig miteopttclporrptbe difpdrb@l within a
owder tagether. FOE e agp e, tF,e powder nmay be .
RYAPRETRY T SIS %E% h‘&e‘PPba i rRicEPasticlst maybe dispersed

Wihi@rd ?élyﬁeéidrﬂ@tdiﬁﬁquéeﬂi@nﬁm%EIFH:LeSo&fraﬂ f@g:;@(ﬁﬁ@ﬁt

i nvention which uti'lize an active inhaler,
ed 2rmissepartifles fothdirest dglivetp e thobugaitheepolysaecharide or

' td . 100 .
S RSB B SRl SR 3.0 300 T

180y fugtibr 3¢hthercotimited ecleasthpodesi redexpadgile of @ saitzllecan

be achi eved for, exanpl e, ..by .sigvi t he excipient. )

PP AR e P VB os GG b mbtr o Rt polyactic

akidnpolyptycbic aeitleindatherlile. (e fdrMMeih dr BHIRAIIE nstEeRA S Bide solid

45m and Gam her eby excl udjng, particles that pass o

sttﬁtreég’gﬁ?] APHRS rﬁsscg?lé éfid, laygicacid, @alnwgwﬁﬁﬂ, Steaels afidgerucic acid,

KiheARIacRBD? defitM iR s RS Q3RS 6 8 $41ts) MiSEo P! Sl é%mples of
at | ea %

the excipient is lactose. Preferably;
sl rasstialp includeiiiopphatidydeleiling g ophasphativylglpemols pindrosher
f] e or.. 1€Ss I I aneter .. detaile .

BB SR PLE A BYic 1688 opfha ML AT oy Bt e pracesials
iprigflemieed sagirites in phed i, magmRsipiOMedatd] wWhicle hpabédnCdpproved
%r ?l%fll on in ?xcess of about 80% and an ultrafine

5 OFPYSTE VIR Re{¥R8 i n excess of about 70% In such
formul ati ons where the di spensing device creates high
turbul ence wthin the 20 device upon actuation, the
Lrsari e4rrigbRartislss appeperticnlarly atsefnd whep dhex aneripelpded in compositions

Which lafd £&5bd 8ispensed usiﬁg a passive inhaler device, such as the Diskhaler and
Rotahaler devices discussed above. These devices do not ctreate high turbulence
within the device upon actuation and so the presence of the carrier particles is
beneficial as they have a beneficial effect on the flow properties of the powder,
making it easier to extract the powder from the blister or capsule within which it is

stored.
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enhance the flow properties of the powder. The device

is capable of extracting powders even if they have

poor flow properties and so the diluent material used

in such formrul ati ons can hags a smaller particle

size. I n one enbodi ment, the “particles of excipient
materi al may even be 10n1|n di aneter or less. 25 The

dry powder inhaler devices in which the powder

Iz somp0 §itrt=m@ﬁt@ne¢s Wﬁepwé@refnt inhafatimt oep beiprépacedrbp pliying the

d d d f I h
B P T N EACT T ER

mikingftogdthénshr it b oF 26608kl 14E1REMEEr Cconmposition
are introduced into the device in, for exanple, single
dose 30 capsules or blisters, and also nmultiple dose

18 8MIboQ8nedtO bf %@P}ys&ttlﬂg n :Pﬁﬂfc‘h%{mmgaha‘?:gve n:*haieﬁl for

I ch, on actuat fie I'n one dose
mpﬂerﬂnlfsspmnmmheldt 4y desceibed showgithe edrrichpampieled Qe preferably

| alne devi c -3 As al read
“tePOSa ae“dic ﬁ%}’é’%&?ﬁ?éﬁﬁ%ﬁ%@ & glaﬁp%fetyqr\h@tweeﬂ 20
ah& Bejuarin dRMhERY. O'fI'ES HSSH&QF&Y&HEE&% &y 3%1@eh'fgf‘§£amople by

flnetgartlcle fraction and a nore consi stent dose
SHELE the epeinieabi Fre ¢ dasired mnebtsairtmsge of hetrweief 4@talmér70!~tm the

niaggﬁn% ng;y KeHLAR ms@%hus} 04 %%%W?% 85i%m) RS rdiencluding

pﬂt@aﬂbaﬁt pass thromghitiie 4bphalkcsrendend eﬁ;ludmg pﬁﬁjtlé'sethat do not pass

bre uat ed deyi ces ind.in
%‘é’r‘% $Eaig sCiesy, o %%afféséﬂwgﬁ &stleBbeémF%
trlggered by inhal ation of the patient. \Were

Pp % he anpunt of carrier particles may be up to
9@63 i 2t 285990 gnd @Ostme%wblm;s least 8% of thmptoencaph@ne

%c‘!@' Abs sffh &L}%Jg@t ?xs J@i&%tbgéwt {ﬁ%h Qiof\ggmulauo%l when

The amount of any fine excipient materia
afinipferedovia she&posienyer a@:\mnnhglerﬁu sa1y ppyideoa ﬁﬁefq)aruclc fraction in

SEHERFabb 43 B P BB, RSO0 L0k L8 e

particle size of partlcles of the powder, it is to be
und Etoo unl ess indicated to the contrary, that the

D aPeh iqmmuldtions;ehers dhe, dRTRSIngEr gt exgaisabighcigb Faes within the
détiee RP6A hEhBLISHZ@ e ?%Mvd@? dS@é ﬁHi ﬁ‘ée%dtoti}ﬂclﬁdL #38L carrier Barttcles to

di ffraction netho Where the particle also”includ
eghanegdhe flow properties|ofdhe Ph@dsn r'ﬂaﬁc@:mfe is oepabbaef exthazting

t I f Cc
AL L o T B———.
suehdfaratdations rcat heve ncoalledpazactel s:ieesIn one embodiment, the

particles of excipient matetial may even be 10um in diameter or less.

The dry powder inhaler devices in which the powder compositions of the present
invention will commonly be used include "single dose" devices, for example the
Rotahaler (trade mark) and the Spinhalet (ttade mark) in which individual doses of
the powder composition ate introduced into the device in, for example, single dose
capsules or blisters, and also multiple dose devices, for example; the Turbohaler
(trade mark) in which, on actuation of the inhaler, one dose of the powdet is

removed from a reservoir of the powder material contained in the device.
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VWiile it is clearly desirable for as large a
proportion as possible of the particles of active
material to be delivered to the deep lung, it is
usually preferable for as litfle as possible of the
ot her conponents to penetraie’ the deep lung.
Therefore, powders 25 generally include particles of
an active material, and carrier particles for carrying
At hbreadyamengdmsi, i tlecdasy of naxtainipolwdess adestivé hddldrrleVie offers

1/ 82906 itive nat rial .may gl so be provide
adyagfagss %ﬂéﬁ%ﬁm BT tf’ﬁ‘ét‘B‘At“Pa %ﬁopﬁsrféeﬂd&g@e to dose

rd}R8taBARY wAll B Rbediff1A6 thahl€ ol fhiUE oB@eviRE %!:@Lsed Such
referred to below as indicator naterial,

devieesdnclude, foly exmmhe thea&spltaetr fmaldam@k) of thehH elsitay Therapeutics

- aggve 1g£alepg‘§41§e a agc a«{)lsr:rea eﬂ:eéTl { ﬁv1 ar 8 f Or%sﬁh

PSR R R arer-s
géﬁh&hndith ef ﬂﬂidtﬂolsalﬁseﬁ&wmﬁf oW deriis edg %eﬁied B ink¥ation of the
ai.rfl ow generated on inhal ation sinultaneously or
PadB%fifential ly with the powder containing the active
material. In sonme circunstances, for exanple, where
any carrier particles and/or any fine 5 -excipient

- eere rpmlenprtbsempunsowaraemar@plealmaytl@etp te 4P%hlup tof95%, up to

9b*}odu Itg%O@’ 3£08 gg 565}%!%6 e.lggx? pohna ﬁyent.%%ﬁ % Oﬂ.l-hglpowder.

carr TP ¢ N>R XCI pien
'Eharimcﬁﬂiﬂiblf lahy il etelCipiend intaddQdl, ﬂf@&éﬁ'ehwmaypﬁkf up%xa3pYeand
éhe carrler particles and/ or ango qfrtlcle

VARUPEONELY MRy to GSRECIHEIR {07 zst“ﬁ-é& tshitsedinngthe total
deﬁgyt(bqttgg galerial is menthol. 10 As di scussed above,
in an enbodlnent of the present invention, an

i nhal abl e powder conposition is provided which

. [ C i t a[r.

e E S R S R e Y i S
undegiosl) nuleps ;ddlcsagbtmﬁ:{eh:ioltl&aryﬁlthﬂi‘ uhatpamsdhy sizt ixethe volume

R BRSRT e T RTR AR B BCHoqiieR b7 8 e Al traction

RMB6E., Wite BROPIHRRI A inSludedth dditive nidteddIthelsudfke of the
about 200g to about 18004g of said aponorphine, or

PREGAIS- f9BeRtagRr0ul the Parisle sizs eégheofwé gartiglssrip pls rithin the
EfeL:QH 'llz%tlgg%es‘i{}@ich‘éd?i@ﬂ{e RAere] Iparna@é d aponor phi ne.

n anot her mbodi ment, doses are provided in
i ncrenents between 400 and 120049, based upon t he

@Eﬁ‘é’lit i§ gﬁ'fz_\l ei derll%bieo}o? ragrpaci\:ge: g%ﬁ%&hoer&é)g;dl ;i)lo%%i gta%xﬁ%q}écles of
aabwina’&ﬁm t@be delivded tcﬂﬂ:ﬁ:uieeﬁﬂﬁng,&bﬁuisumpreferable for as little as
possible of the other components to penetrate the deep lung. Therefore, powders
generally include particles of an active material, and carrier particles for carrying the

particles of active material.

As described in WO 01/82906, an additive material may also be provided in a dose
which indicates to the patient that the dose has been administered. The additive
material, refetred to below as indicator material, may be present in the powder as

formulated for the dry powder inhaler, or be present in a separate form, such as in a

' separate location within the inhaler such that the additive becomes entrained in the
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about 900, about 1000, about 1100 and/or about 120049
of said aponorphine. Were smaller doses are
sufficient to achieve the therapeutic effect, for

- exanpl e, 25 when treating femal e sexual dysfunction,

doses nay be provi ded of abew#-100, about 200, about
300, about 400, about 500 and/or about 6004g of said
aponor phi ne. These powder conpositions, when inhal ed,
a&ﬂ%fwe%él&a\fe@ﬁﬂhﬂilatﬁ)ﬁ éﬂ%lthﬁeéd‘é?’ eﬁ:nau§% %o@&er
| ess Than 15 m nutes, preferabl Ies t han”about
Cnnﬁ@megtheﬂuwwnsﬂxn#referably | ess than about 9

m nutes. This is supported by the pharnacokinetic data
di scussed in greater detail below The data indicates

Ih Romet difcubivtn ceg Fopehingpledwhirde@ny chaletpaRticlesdtll /3r any fine
mnutes in all subjects except one and for all of the

BNt Srateria pregsahir i materiabitendt capaplei ofdnfuringm sepwmtion in

AL Bgo l’f %Fﬁ ?J ?S{E% da$ril }ﬁ:l\ég la%(c)l/ (%%g ’ﬁnevx.lx'i: icht material can

termna & of approxi mat e m nut s *belr ng
cobsmumthefmdlcatolr minegs. Foeetaablenthe kerrjrh mfmﬂed(mtytol: @ny fine

c(si Such a fast. el imnati i gn gﬁﬁthelﬂ g,.fromthe
Pﬁfté ﬁﬁ"'f‘B‘%&G’éﬁtcgﬁ’é’éﬁg EEONS e BB PR "e“?dgc%ﬂbmt"c%l 1s
hétoki de effects such as 5 drowsi ness whi ch may

inpair the, patient from performng

‘certain-tasks,-such as operating a notor vehicle or

AT BT Iy oA o 555 LS

pkdvden cosmoaxmnsannMWchbfmthdgftmmmmmth?auon with a
i bl jster

B A3 AT En S srePP R e b iahiy s

detbrphine. AReiniHOE] ?am- abexdzfrgmetcoﬁiynssybﬁéxﬁaipmhé y
Qxi dation of the aponmorphine prior to

it
BydoHSRA P B SPORPABEBE dbH BeviFtabasRoBRbodi ment s of
the present invention 15 which utilize foil blisters,
exposure of the formulation to air prior to
Iacmyrevent sh¢ eppmorphineia peevided i en asiodat from ahoutt@HOug to about

RS DB sbelPo 5 AL A8 AP S G956 e

qu@ﬁm’rﬁhin)t, befanf ibait @00 tb abpunl g of hexdmmxphid&e In another
fro %lon hovvee, in certain cli

54 re B EEeh o LR herrees AR aod 2 0Bhg based

rt(hlekfsqlirdrﬁerﬁs Pad edltdante BE B DA vIAEh BREEME! TloY SkSmpIes,
urther prevented (or |imted) by placi a plurality

deehmag berrsovided of abetr400e pbewat (e 2ot Qﬂ%n aboutsifdy ala%ut 800,
dbouf Qb(ﬁngﬂg 1 6@9 GbottOf 108X AM bE aB6utd 2f0@l.té ofV&h apdmorphine.

Where smaller doses are sufficient to achieve the therapeutic effect, for example,
when treating female sexual dysfunction, doses .may be provided of about 100,
about 200, about 300, about 400, aboﬁt 500 and/or about 600pg of said
apomorphine.

These powder compositions, when inhaled, preferably exhibit a time to therapeutic
effect of less than 15 minutes, preferably less than about 10 minutes, and most
preferably less than about 9 minutes. This is supported by the pharmacokinetic data
discussed in greater detail below. The data indicates that the C_,, was achieved after

between 1 and 3 minutes in all subjects except one and for all of the doses of
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alum niumfoil. Further mechanical protection may al so

be desirable, to protect the sealed blisters from

damage during storage and transportation, etc. The use

of the sealed foil blisters éand opti onal seal ed bags

and/ or other protective packa§i-ng) 25 elininates any

need to include anti-oxidants in the fornulation. The

aponnrphine dry powder. conpositions according to the
%ﬁme 46, | BRmIYRS R df AR S Frech {Hat Igaa‘nga s I*eialu%ls ItSpid,

or t experiments discussed below. The blisters
vothhs keymipgl halftiafsa@fawar@unatﬂy Ghminutse bmg@’qsanved éo:aall doses

30
_tf%g& g?ﬂ%, gggclﬁslmtrl]&_lc St e nslgch 2 fas?g rt‘lo%oogkl g drug %rom the

um ni‘um aye

phacines 18 avamiagepne rbebmse apohibepldhel i Kiowh 5 hw&k&&: tffects such as
noi sture and oxygen barrier, |Ist the po

dsPEHOESVRICh SRayy mapeny Fomrperforming Cetdinrtesksyoveh as

- SHelilingSPhbrd YBRNEE: nakWiigiRdrs ductile so that it

cold fornmed" into a blister shape. It is -36-
typically 45- 47n1th|ck The out er polyner Iayer

Vld ddltion L C e
GRS, B ioBRRoRbErPE fsb Ao fnTRBEr, APEL ana
Awcguer, a hard roIIed alun1n|un1layer (typically
20-30mthick) and an external polyner |ayer. The heat
seal lacquer bonds to the polyner |ayer of the base
TnQlektal Pl Qé&ﬁze‘ﬁ% bf‘ﬂae'}ﬁ@!en@ m%%ﬁhbﬁ Geachtfse W 4BLH MW foil
[ayer is hard rolled to-faeilitate-piercing.

"Miser'| of sbliger piek. Hpdmarphinaiseusiaptibbnteaetideiion anteas such, it

54oLR HicBRlL  SL8F Y80 YR BRSO e

t@rhdhiiﬁls&aﬁen I®htcdréarcephiclath e/ertb o dintents @Dﬂi)éqffbdﬁt invention
Q&I essurlzed Met e &% Dose, |.nhal er
Phsterss GRS REF FBEPBALED A Ri teFptigistration

@Mﬂ’ hﬁ_@édeﬂtab&V@mHijzC SIMBRNRInTGrpRinef &b Edte@ BYRAIEY each dose
in which the drugbpartlcles (in this case apofnorphine

igra seelsd fpik pliptsee dbe cealed foib blysenwilegensraly hﬂswfﬁtuemsyo protect -
8%%51?839 RASE RIGESH! Fowdved msclégcgﬁﬁahgﬂf?fsuéﬂ) LY QB found

receptacl e conponent us
iaqianatod thE wiohle 1deentihe thar Eadty ;hlydailisyq 1sa prannsﬂq:rrobmeid and

contai.n.mul ti pl e do of,. t. Lati o ugh .

R0 kel Py REL R D B elicif Bhuspis gt Hhgfepe iato o
fﬂﬂﬁheﬁ sdléd @nt£iABHQAEN s 2 kyAded Big Malé oy @Eﬁn?le\kﬁ'l aViRA such as
outlet f on1mh|ch the contents .of the _canister _can

Hp@i Fagthss allec TRIPERTUPE mRAYsHem Be detirabis th @mtect the
LMy lﬁ’ﬂéte@?ﬁ'o}ﬂ 88n Q:Bra LRgd %ﬁ'sﬁ&ﬁﬁu&? RO e uldof the
push it into the r cep §bnponen her eBy openi ng

@@ledifeﬂ\bébwe&j(agdtqmﬂahttabédgm gnd fer mbdx peite@ive packaging)

AL ?usly hod 8 FRVRYSE (L8 ¢ the formulation.

The apomorphine dry powder compositions according to the present invention were
transferred into foil blisters for the experiments discussed below. The blisters
consist of a base and a lid. The base material is a laminate comprising a polymer
layer in contact with the drug, a soft tempered aluminium layer and an external
polymer layer. The aluminium provides the moisture and oxygen barrier, whilst the
polymer provides a relatively inert layer in contact with the drug. ‘Soft tempered

aluminijum is ductile so that it can be "cold formed" into a blister shape. Itis
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val ved outl et through the receptacl e conponent and

di scharged froman outlet of the receptacle
component . Upon di scharge fron1the cani ster, the

medi cation particles are "atom sed" fornlng an
aerosol. 25 It is intended tB&- the patient coordinate
the di scharge of aerosolised nedication wth his or
her inhalation so that the nedication particles are

t@picsllyi 45247 )iA thiak. 'Iﬂﬁtchﬁ&t pSlymes Riyk 2 Rvidek la@WitRAdI strength to
conveyed to the lungs., Typically, pMD s use

tb? bgripptentherlid maeg% Fﬁ » lamingte compaising vheatiseal dagguet,arhard

S8y e PRIBE IS LB PAIELPE3e Y s T

hehEsdablanqnllatbamds ite tbﬂf puiyded liyer bf che shst d'bﬂnlarﬂnﬁdte during heat

SeSlo Rl e, Sontal ST 2l NG LN L1E, Meterialsfor the

A& laydrQh ceﬁaap%vah ﬂn@%r aRald 1y+@n
ég%preséedgﬂﬁs or uefled gggn;-S - SU|ta§?Vé§

RixRsepylans )weﬂlmvéy ene () 8’? heexrtornal pgly)nelr Ilayer on the base
CFC 12, HFA
BISEERIAT, Bl At lipaf' 0 2 PEAT34a and

HFA227. One or nore propellants may be used in a given

gqrnula 0. org i %o be ter
L L Emea i et er- Wt h-

Pﬂem&h@d hﬁ:@ete@ dobé Bhlters BN {)?y‘i‘néﬁﬁ Y WevE ¥ed Qgin%}ieﬁ’@ a

used. Such systens, are avai | for exanple, “from

Baktst REPCHLEIHIVEICR tre dgagspastisles findthis @ee apémoppltnent its
s mﬁgﬁr B b BefRd s presonrs i

salspmsdmrmescxlmdn foent anda eedcpthctﬁdmpmfenh: Iueecpfcelse]ﬂtand actuate
1£nvent 0 VDI ornul.ation. i s to

d del jver t
B8 S s e BT he g L ro e Batingosepiad the Formulition,
Ahouph s Pessible p6 G el efgiendotB cantens af well) PROniAeP8omponent

“to, out 1800g of said _ap onorghlne or from about

pisy 1t Belgst e V:‘JB’B‘ég’“E}Ft &ardvhishithe gartsats of the sepister can be
&%‘di A0R6:ds6] ARQithtide R0gis énsé@'ffi)n@‘ﬂs{rgﬂdgﬁ l?:;eapﬂl?mg a force on

another enbodi nent, doses 5 are pro
tha srrigtsn Fempenenten PIODGL el 1956 gptablasethingyent thezeby opening

di |
%@wrv@& %ﬁpatsana&*&ugﬁ %@ e%m%og{;,aauc | ] be Sonve Xag%mm the

exanpl e doses® e pro

\&lﬂ)@dtoﬁl&ﬂthrabguthéﬁ@;:pmdﬂ ubm]ﬁﬂgnﬁbidlﬂls&%gediﬁ@bﬁ a®0dtlet of
bout 1000, about 00 gnd/ or about 1200Qg of, said

B8 Srhsp et BR i Bon Rl heie HR Grer e b medicafion

Pehtieyget'Bforhibal"afpemisLahdeesl. for exanple, when

treating femal e sexual dysfunction, doses may be

provided of about 100, about 200, about 300, about
H#mei thalfle @Q{iéxﬁf ccdR@MheAR0 glis%ilarsggloq aerosolised medication

with his or her inhalation so that the medication particles are entrained in the

patient's inspiratory flow and conveyed to the lungs.

Typically, pMDIs use propellants to pressurize the contents of the canister and to
propel the medication particles out of the outlet of the receptacle component. In
pMDI inhalers, the formulation is provided in liquid form, and resides within the
container along with the propellant. The propellant can take a variety of forms.

For example, the propellant can comprise a compressed gas or a liquefied gas.
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aponorphine. _ 25 In certain enbodi nents, the pMDI
formulation is either a "suspension" type fornulation
or a "solution" type formulation, each using a
liquefied gas as the propellant. It is believed that
the in vivo affect of pMDl #&Fmulations will be
simlar to those of the DPI formul ations descri bed
above, in terns of tinme to therapeutic effect, ‘and

squms ?9@% an{shﬁ{:lﬁﬁg@tFCCgcﬁiJrSﬁBoro%Q.tb%ﬁI)% geve ucf?fas CFC 11

ol ogi es, solution pMD s are

- andh @Eﬁ)éz, aapmlmrﬂaﬁe(ﬂydmﬂmpmcs pmpgu@e¢ sunirrgs H§A134a and

er the fines ] St; n be nore easi.l
HER7 OB ok Bote mrotghonrt PEserE Eu%% fertatiod.
Recently devel oped valves (e.g. available from
Besgak) al so offer payload increases over current

In pseerite, batiea sperglinateiactuption of theyiohaler @@o@bgla@aﬁ- a-breath -
2PRALEAN L ¥R Ql%wsag g@ hsg}s&gn&.so w@p ekdbaple, from
suspensi on ‘type Tut on p ﬁlques R

B@kemNedtonqurmarIb dsersouh atdegive, ﬂ:&rpaaheht \/pmyiesj‘f the device, and
onor phi ne ester.s (for .exanple dllso utyryl

B e A s S rrioal s e o aieh Al

conventional sol ution pMDI technlques are not bel i eved

to be 10 appropriate for the delivery of aponorphine

s racmréamméeﬁﬂwmbgﬂ@ee@mfébp resgnt inveption, pMDI

fgfﬁﬂgg{)@'ig 1§sed§8 Or rmct? éamﬁ%ﬁlﬁ%g RS 'tﬂgh}ﬁ%}? of e éﬁ?ent The

unst current “approa
agnohogpluae nqopxqvmeslahtas amanntdeompabant EQD;.tgeto dbonrd BAdygoof said
as_sol.utions.in HFA

SRR EROP e e stoa DB to. 54k 16 POy 58 SR aRbropwliae, or form

abbiit 400 10rahaee eRO0R! oF sard @L&iﬂ:bﬂp}&lﬂeﬂ Ioh85Rh&Y&hBddEmedR doses
and such systens woul d neither be technologlcaII¥
€Even

aze PEYTEdAS 18 igFremepty Betwsen A00ng aachi 2PHgy bass

K\g&f&ﬁé&p aﬂd $oietanl} oPth?qunHIvll&’tﬂtl ?}QH&?I:Qt =Rk 'eg'ﬁngfes doses may be
5g/ dose 1s achieved, which is well bel ow

mbﬁded of ebaesH), db@lvrﬁ()@eelbtancﬁﬂ@ abputd@ﬁnebnut&ﬁ)()vwbdmt 900,
agc’)Xt E@%g arboutnh%lo RL Qbour?: 1t2|6816$ agt :%1dfa8£>xr£%lralg.1tn in a

i'mze anmount res
pNDI solutlon because wat er was known to reduce the

[ne partigle fractj on of t | ation
Whiis Pt ot sorueorabio it Seqbrennt thec for crample,
whedDirédting fefnale sexual dysfunction, doses may be provided of about 100,
about 200, about 300, about 400, about 500 and/or about 600ug of said
apomorphine. |

In certain embodiments, the pMDI formulation is either a "suspension" type
formulation ot a "solution" type formulation, each using a liquefied gas as the
propellant. Itis believed that the i# v/zo affect of pMDI formulations will be similar
to those of the DPI formulations desctibed above, in terms of time to therapeuuc

effect, and duration of therapeutic effect.

Solution pMDIT
Of pMDI technologies, solution pMDIs ate believed to be the most appropriate for

systemic lung delivery as they offer the finest mist, and can be more easily
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the forrmulation (e.g., as reported in WO 01/89616). 25
I n accordance with an enbodi nent of the present

i nvention, a pMDJ solution including aponorphine or
its pharmaceutically acceptable salts is surprisingly
provi ded through the deliberagge. addition of water to
the system Specifically, it is believed that a
suitabl e pMDI solution can be obtai ned by adding the

apomor phi ne . or j.ts phar eyti.cal acceptabl e salts '

?Igt' )ramlsﬁé)o IR ﬁ%"%%fﬂ%% ﬁg\?ﬁ? gﬁv‘f"ﬁ c#%ﬁf@gy %28 cped 3pBet (c-8-

HaYalle fﬁbﬁ(ﬂes@ﬁ?m%vbffﬁ WAd increases over current syst i
1,1,1,2-tetraf [ uoroet hla%?}az) and/ or HFA227 Ie_n SySTerms, meaning
pt lprgersystemicidenes can Posnsishy padelivered ihselnton pMPivthan in

SRQ L 51 10 Upo W er, and from about 0% to about 47%

vv/g/ estlha}%l .P referably, the water is provided in an
amount from greater than 5% to about 10% ww. Wth

-39- preferably provided in

d thanol , it j
Sl ahDf jeshaniu tea b teibiebesedosmilatiopt Gpedeliry, of

kR hife ditdr® (Foreyhsd iea’ahé%%rﬁgmﬂoﬂc? HEhef i
aponor phi ne hyglfroochl o?i de in “additi ontgt 0 e?hé%iffﬁrzgpeuants'
wat er and/ or ethanol. A 3M coated (DUPONT 3200 200)

j : . s qapister, Lor the inhaler.
%ggﬁz%z %gﬁg‘%ﬁugﬁﬁﬁ% uscgizﬂy On- HNDHESS AR PRf i’SﬁBvee%lerQf to
gigirbpeate dpother ghivesy of apdmsorphitenadeUitagmlatdutically acceptable salts

FRBIE R Byt APl el B pmiidg bese iiposraiblato be
foifpdiied 0dnp MilrentQgpebadtey 288 hp¥RbHIKE 5al€’s°§:€§of> %?Ielta 19 be

solution pMDls and are prone to other issues re

préassdndonssndiFAqgprepellints oRet exasrmle.capomvaphine HCl

0 L] . “ s

OG5 R BRPUERENTCS TutdITL BPbocchleBRe ddulim i prgpestems,
pNDieshtsgstdms ovdwdd meithemipy echoolppiexilt aceprmblaibslielpasbe
i{rgggutfe GLur eﬁha sol_ut] on‘gjgl\/Dl s. 15 Iln .accordance, wi th
oner enbediment of’ t H'élgjbrs‘é ALY RhTG BHOR SoRERSENOR
PhElg/ doee isaphiveevliich @ well HeloRathdRgRdtiv-€ abkds described above in

accept abl e Its is provided. Preferably, the
W@p%‘mthﬁsrytﬁ%vvé ston pMDl is a blend of two

commercially avail able HFA propellants, nost
ﬁ)‘rsef erabl y about 60% HFA227 (1,1,1, 2,3, 3, 3-
Hearast deaprleteanegughit do aljoimizd 696 44EAUBef water present in a pMDI

- . 1 Thi appr.aach sho
fchortort pécahtd el WA RELDANE -l e e ARG IR Rk BHR W e
feirtolbgtongddi, b oeporodd UV 02/ 304D ) ardl/or td bédudeshe stability of

t?xlé%gggltﬂiat\égn t(ehgs'ass Pe%rc])rtse)c/lsé% (?{/239r6i§(sdl l'y capabl e of

In accordance with an embodiment of the present invention, a pMDI solution
including apomorphine or its pharmaceutically acceptable salts is surprisingly
provided through the deliberate addition of water to the system. Specifically, it is
believed that a suitable pMDI solution can be obtained by adding the apomorphine
or its pharmaceutically acceptable salts to a propellant solution which includes from
about 50% to about 98% w/w HFA134a (1,1,1,2-tetrafluoroethane) and/or HFA227
(1,1,1,2,3,3,3-heptafluoropropane), from about 2% to about 10% w/w water, and
from about 0% to about 47% w/w ethanol. Preferably, the water is provided in an

amount from greater than 5% to about 10% w/w. With regard to ethanol, it is
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manuf act ure, al though other excipients may be added at
|l ow |l evel s to i nprove pharnaceutical el egance. For
exanpl e, bl ends of about 60% HFA227 and about 40%
HFA134a were prepared w th aponorphi ne hydrochl ori de
in a 3Mcoated 25 (Dupont 3233 -200) canister with a
Bespak BK630 series 0.22nm actuator. The results of
these experinments are di scussed bel ow i n connection

ﬁ%fc?alﬁ}‘ ggﬂk&dlﬁr an DB £64 B¥Rt §5%, t@)ﬂﬁ}cﬁltogg rgO c§§ xi:ev?rllﬁreferably,

nmet hod admnistration 1s via a ne
aSlarhl sohstienwouliilinclude abeutcBidnensf aphoiphifebfitbehloride in

bul i se and j et, ,nebul i se stens, as_wel |
REtea B T AT B Tty RO e clo SMrosteh ISP BRET 3200 200)
d2amRirah bealsad haiphecdnieh BehE idigfyy, | ngel heim or the
AERx (available from Aradigm. In such a system the
aponor phi ne or a pharmaceutically acceptable salt or
ERbES -!cglpgg_g_(lf could be -40- stabilized in a
STE - us solution, for exanple, wth
Sanp el pMDIssuahlsashe saditt MeliRéradposadrbhit®. or FREpKiREASentically
woul d .be simlar to those descri bed above, adjusted
acGeRtARIE splft tp TsHEpPeierAPPEFEL: FRsPERTeR PYEPLhavEfenwRber of
APRRARBEN R Bl mipld, | | '
o G, w308 RV ety BeREp b ibsgs than

wiign pMDIs apd are pronerte diRér issuss eclstedeocuspadicaispe.g,, dose
. .0 ter efficiency and conveni.ence of uyse
Bk bt T8 b SR8 Sortibiop B RN g osstiRyn For
thee ghssysaatothel wuspdnkbieapMDIE tetidSd bel@ush atsrd ,coidiﬁex to
i nhal er device_used jn the exapples was an Aspirair
(PR B TRANTGrre thfes Y ML Li mi t ed. Exanpl e 1
Preparation of |actose A sieved fraction of Respitose
SVOO38 (DW | nternational Pharma, The 15 Netherl ands)
Inpceprdante withrneamekediaeny ohtheqprasent imventignes sagpension pMDI

: - Si : [ en. si.eye

{oR BB RE R 1 pRkEna LB be s W H R preterably,
theprepdliadt ofthpruepensiompdDIHs sitdend bE twe soduintercihlipavailable

HEA PRI no Tl Srilroant b B e banetny °°°
Répltafirotopdops hé)ummdbout B0% HEMABYL(N1,110K)etral o ASe BRI This

the | actose _had. vol ume wei ght ed nean of from abou
%r?scf%asglamed untmf physical stab1ht;9 (due to density matching) without addition

of further excipients. This is suggestive that such systems are readily capable of

manufacture, although other excipients may be added at low levels to improve
pharmaceutical elegance. For example, blends of about 60% HFA227 and about
40% HFA134a were prepared with apomorphine hydrochlotide in 2 3M coated
(Dupont 3200 200) canister with a Bespak BK630 series 0.22mm actuator. The

results of these experiments are discussed below in connection with Example 16.

Nebulised Systenis

Anothet possible method of administration is via a nebulised system. Such systems
include conventional ultrasonic nebulised systems and jet nebulised systems, as well
as recently introduced handheld devices such as the Respimat (available from

Boehringer Ingelheim) or the AERx (available from Aradigm). In such a system, the

apomozphine or a pharmaceutically acceptable salt or ester thereof could be
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55m a d10 of from about 4 to about 10m a d50 of from
about 50 to about 55m and a d90 of from about 85 to
about 95m wherein d10 d50 d90 refer to the dianeter
of 10% 50% and 90% of the apal ysed | actose. 25
Exanpl e 2: Preparation of apé?ror phi ne-| act ose
formul ati on Aponor phi ne hydrochl ori de was obt ai ned
from Macfarlan Smth Ltd, and was m croni sed
stabiliaedlimg stegild Spueoak Bﬁilwnﬁg, forr thmpleSP)ét(hl ditivaida@ty such as
> .99. 9% <10m based upo er dlffractl on
sodiag B¢ tabloplign The e oRlaces Seaf tq fhost Aetsbeg above

| f
g T e T e’fe?% %Eé%ﬁg%et 5 B will
reaQbth& g inpchedlisast systeam. aAhihyggld thgse Nystehs nen be used, they are

onng drochl.ori de wa
LR Sl e PR pPSEn B LEPE AP RERT g AR ffigency and
cofpinidird ofiukg. t O prevent oxi dati ve degradati on.
Fi gures -41- 5A and 5B show the results of a particle
size anal ysis of two batches of the m cronised

3R Sphi ne hydrochl oride performed with the
'WFS ersi zer 2000, rmanufactured by Ml vern

Vlaristis gxmm;ﬂs& ﬂl_lltsctatu(\g/bhwiavmﬁdﬂ(;xe disdasseiphedoR( dnless otherwise
P f | ati pn.70
stk P pibaier Sevigs S & P eplop i Reas o Kihirr fhofolype imhales

nmd&ibngWMeda suitable mxer. 10 grams of the

m croni sed aponor phi ne hydrochl ori de were then added.

An additional 70 grans of the lactose of Exanple 1

Eéﬁfn%lct h%eﬁiﬁﬁgnto‘?llagse m xing vessel, and the

res ant m xture was tunbled for 15 minutes. The
A gevdd famtionOoHR espitosm § VOHE ﬁDbHé §et¢mduioaalgﬁhamh5 Wibee

The screened. bl e orti

Ii%er? ntdF?altactog% ésera\a?iﬁf;agtgé%éj {)ﬁ gasssén F%naten qq:hrough a &’)p.m
steeéal E‘hfi&daﬁ‘eﬂﬁl ikShen Ehu#ﬁi;throﬂ’é’lﬁa H&p.fnl s&i:&nSanEthe retained material

cdistri jon of, th hi ne-| act ose powder, as,
icyeallsf 'ﬁ?ﬁ%@%ﬁf ‘If‘a o AReabow e sttt |%e?l9rsumns?ws of two
b2RheSHAMAAtE0 pe AORABEDIE ﬁM@&Q%&QO@@ ém&uﬁ!ﬁﬁ Malvern

the drug particles were well dispersed. I'n particul ar
Iﬁﬁ@%%ﬂftf»lﬁ‘#e@ﬂ?ém &Kt ribution for a 200g dose was as
follows: Fine particle dose (<5m 117g U trafine
particle dose (<2.5m 80g 20 MVAD (Mass Medi an
HNseshowyn thvi lectosabred e vplim@deightahpleen 2€ f)m abgut 50 to about

SE{LSPgrd?t | o) gnfab]é094rpo 3t PN ! or wlo%tflrom about 50 to about 55pm,
and a dy, of from about 85 to about 95pum whetein d,, d,, dy, refet to the diameter
of 10%, 50%, and 90% of the analysed lactose.

-Example 2: Preparation of apomorphine-lactose formulation

Apomorphine hydrochloride was obtained from Macfatlan Smith Ltd, and was
micronised according to the following product specification: 299.9% by mass
<10pm, based upon a laser diffraction analysis. Actual typical results of the laser
£ra;ction analysis were as follows: d,, <1um, ds: 1-3um; dgy<6pm, wherein d,, d,, dg,
refer to the diameter of 10%, 50%, and 90% of the analysed apomorphine
hydrochloride. The apdmorphine hydrochloride was micronised with nitrogen,

(rather than the commonly employed air) to prevent oxidative degrédation. Figures
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72.5 grans of the |actose of Exanple 1 were pl aced
into a netal mxing vessel of a suitable mxer. 5
grans of the mcroni sed aponor phi ne hydrochl ori de were
then 25 added. An additional 72.5 granms of the

| act ose of Exanple 1 were théh-added to the mi xing
vessel, and the resultant m xture was tunbled for 15
m nutes. The resultant blend was then passed through

58 2ha0sB SIESE e rellMs SCA g?ﬂﬁ:@e Q&te ﬁsﬁs &f twd Q@ccﬂ@g & o
of the blend that passed throu e screen) was then

me@bmd@goﬁwph;ﬁe hmlmhbslde:i&r m&dsmrh ﬁ@cl\fibeﬂemer\mf)%

r ef n ur ‘A a r n bat ches of
BT Faed sy st SRR L e PR o

InverS|na Vari abl e Speed Tunbler M xer, which is a

LOM/sheahIhlxer dlstrlbuted by Chrlﬁtlson Scientific

reparatien of, 20 microgriny formulatiep ot her bat ches,

R é"ﬁ@t.%sg\@f’EQ xﬁgﬁsfgeg glg | S¥0 a %&ﬁamlﬁngvessel of a

ear m xer 'S tribute
sﬁilmrbls tmscm 1@giemt of the miEcpniprdestorhomphindi Iwalggddgade were then

e R S e S R L SR

bfguotes&@%nms réﬂ&lt&hﬂﬁdxtﬁrdﬁhﬁﬁnﬂblk@\ﬁbﬁfﬁﬁﬁnme&eﬂhe resultant
equi pped-w t h-a netal-vessel such-as the Inversj-

ndavas thep desirdahrongheel Oevaﬁﬁeen 3the seEgsnge Phen b eof-he pottion
og?ggua 'tﬂgtb‘;ﬁua tliaka, e sERR o QfaM&tferéidgﬁ f5X 2BliBStes.

wer e |ncorporated Into blisters in
10 the foll ow ng nanner Three n1II|granB of the

0 hlne ose f ation aced in_e
RS S if5baSGs LB e &bistetiele B dpt Py S Eciminea by
2@l Al d3beNCasthdS1BpactbOUBEP. %Qﬂhﬂpﬂeﬁm)na’(ﬁ)a@im@& (eoosggi,
yanm de exterlor 45n1of al um nium (centre),

and
Eveet‘ M‘ﬁté‘r’*F dryg parteles o ell ispsrsedt dR PRESGHIRFe the paticle size

diatifutibRlebed2 Adsgc&a@gtsffgllews having a heat seal
acquer. After e formulation is loaded 15 into the

interior of the blisters, the bllsters are seal ed by

er the blister and heat
sea |ng ':tﬁ&el(lkg""?1 t he base via the ﬁ7é1§t seal |acquer.
Mitiraifing piartidle dbsed(eqzeﬂmm)rrent t he al urTB@ngm PVC blisters

TR ey Bfesterr kot Bt 7+ ohafiile ol so et ec

20 al um ni unm pol yet hyl ene (PE) blisters, expecting no
dlfference in perfornance Fbmever the results shown
._.‘._ h 2 D2 54 A LA .“_‘ 1 - the PE

78 éla%s of the lactose of Example 1 were placed into a metal mixing vessel of a

suitable mixer. 5 grams of the micronised apomorphine hydrochloride were then

added. An additional 72.5 grams of the lactose of Example 1 were then added to

- the mixing vessel, and the resultant mixture was tumbled for 15 minutes. The

resultant blend was then passed through a 150pm screen. The screened blend (i.e.
the portion of the blend that paseed through the screen) was then reblended for 15

minutes.

As described below, with reference to Figures 7A and 7B, in certain batches of
Examples 2(a) and 2(b), the mixer used was an Inversina Vatiable Speed Tumbler

Mixer, which is a low shear mixer distributed by Christison Scientific Equipment
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materi al appears to |ead to considerably worse
performance. There is also evidence that the

aponor phi ne hydrochl ori de chem cal l'y degrades in the
presence of the polyethylene. 25 Table 1 -

Differences of mean drug retdtion in PE and PVC

blisters Mean drug retention Mean drug retention PE
blisters PVC blisters DUSA 43.6 g 12.9 g Initial :

L%B %*Pldaltésxeé&l k9 IA%tﬁelngtEﬁés' fle Sb@PLLdd ¥ad QtR%t#ﬁ'Cﬁgndomm
the PE blisters also show an’increase I n sone

mpiatsais achighgs shearceixee stbschois mpsar distributedby Chiristisdn &eah;sﬁc

frer t hi s suggest 30, t.hat de radati on of
‘?%mev%&ﬁafﬂa%mgg? oA et Teeiits 1 Abs Sifgwigrof the
fg— prdcest bRk @fconsistenh GinP Yartfcdd frabids (AVout $6Y Waks Dbtained

pre erred for use with aponorphine hydrochloride
PEgloTiPcatites egpinped withce epstaliveaschivee- sratheJavesing-mixer
retefedtedabai | ity data The above referenced blisters
confai ning t he aponor phi ne-1actose formnul ations of
Exanpl e 2(a) where each formul ation conprises 6.67%

O .t seal ed al um ni um

Fatks. Storage

12 ormulia t
Mrﬁnhﬁﬁﬁny\@f Exafn ?é@ @%d@%ﬁ{% %L@édcmn Jotlitkd intBHlisters in
|

40C and 7596re|at|ve 10 "hu (accel erat'ed storage
the fefiawisg syanngh e Thregynilligromy af mommleeeéq;twépnnhbuon

&y lpﬁageggx} o8 HRRL: Vil bdsE 3 géﬁ £8s¢0f lslat gﬁ%@n&l

storage condi tions, rona
blstr, fhatned fofm 6 lmamdns of Oriemet Ip@lyanﬂd& Pexiextihai),54 Fudk of

lister 5C and .6Q% re] ati.ve hum.dity. Th
P R e RY Ly oo e 1 6 thtch RIS prafls okd hard-
Bhed 0066 lidimgTHod, BRARE Galeabicablacibiot, 'Y@ﬁ&Mh%SfohBﬁlanon is loaded
stability of the drug substance. "This is necessary

%@t‘éﬁgéteéﬁﬁﬁﬁﬁ&ﬁ%fée%yw&&meéf rircsepled by plagiog ske bd] ofex the
Ih.{%té}g)ayé" %E@We@b SCZH&% Hﬂech@l % hye Bﬁetv eth[%r}ﬁ%? Q&F la%tluer

oxygen/ air and wat 20 To test the chemc
stability, the formlation was renpved fron1the

I’I2| {%gglé %?%%188%%% glg?%u%;l‘%t er ogrgh%@rss ats scn elésabogre were
used. During the course of the study (not for technology reasons) we also tested
aluminium/polyethylene (PE) blisters, expecting no difference in performance.
However the results shown below in the table below demonstrate that the PE blister
material appears to lead to considerably worse performance. There is also evidence
that the apomorphine hydrochloride chemically degrades in the presence of the
polyethylene.

Table 1 - Differences of mean drug retention in PE and PVC blisters

Mean drug retention Mean drug retention
PE blisters PVC blisters

DUSA 43.6 pg 129 pg

Initial stability 44.7 pg : 13.9 pg

Initial stability data using the PE blisters also show an increase in some of the
related substance peaks compared to the initial peaks after 1 month this suggests

that degradation of the formulated product takes place in the presence of PE.
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(HPLC). The assay value is the percent of the expected
aponor phine content of the fornulation, the relative
substance (Rel Subs) is the total related substance
peaks as a percentage of the total peak area in the
chromatogram As one of 25 ofdi-nary skill in the art
w || appreciate, these values (shown in Figure 6A) are
well wthin the acceptable paraneters of 0.1%for Rel
Subs. The physical stability was aI so nmeasured over
Té:ge same tinme frame. This is the per f or mance" aspect

refpre, theBYV G fofl Blistessasiam is mﬁ%fesrﬂi éalf P§fgVith aphmorphige
gmmond%o M1¥ﬁ5591eﬂ@ig MES aécgpmfe He6Ra g9 W | |

I ffer over t The resu e set out I1n Figures

- 6B and 6C. -44- The uniformty of delivered dose was

Msing the Aspirair (trade mark) device on
frere=the first shot was not reported, in

mca%damreﬁtw bliste A bMtAlnRIpARE b EmotPhife MRIGR: ffo@amauons of
the uniformty of the delivered dose is calcul ated

Esmplp2 @), vhere eackh faraulstion @mm@g 6P/ @rug (200pg), were placed
: ccordin

1{1%2:{‘%% g%t'l r M@%@%@asﬂ#g PF% epgmg %agent rPgaCi{s gStor%\gaeI
cdné'mooﬁ weﬁ@ﬁngS"mmchéO%dyham huﬁﬁ;dieys aﬁé r40°©fanﬂ|7rse/o relative

RS FSq AERad Finied Papiern FAT HABIY diersrecllagien oves the

c@ﬁﬂ;e%?%n@yﬁ@r withrtbdtdatesFIfaCinoath £4d 3 226Rthd B6r HbAWEALE
of _both the unlformty and the aerodynam c assessnen

cRAditiony, With additigepletest datameh$ mranths, 9smonthssaindr 2 mesths for

Mo e a8 ApAhd e, P80 JRERSp LR g s

adcﬁlﬁavrﬁnﬁlilgumfsﬁﬁ &s6@ of nominal 6 532 = 89 7 488’

The chemical stability measures the stability of the drug substance. This is
necessary because apomorphine hydrochloride has a reputation for being unstable,

particularly in the presence of oxygen/air and watet.

To test the chemical stability, the formulation was removed from the laminate bags
and the blisters and was tested using High Performance Liquid Chromatography
(HPLC). The assay value is the percent of the expected apomorphiﬁe content of
the formulation, the relative substance (Rel Subs) is the total related substance
peaks as a percentage of the total peak area in the chromatogram. As one of
ordinary skill in the art will appreciate, these values (shown in Figure 6A) are well
within the acceptable parameters of 0.1% for Rel Subs.

The physical stability was also measured over the same time frame. This is the
"performance” aspect of the stability programme, investigating whether the amount
of drug delivered to the deep lung will differ over time. The results are set out in
Figures 6B and 6C.
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8 506 Mass balance (%9 9 509 = 98 10 493 11 497 15

A graph show ng the delivered dose (g) for each of the
10 neasured doses is shown in Figure 23A. -45- Table
‘5 - Hand-filled blisters Test No. Delivered Dose

| ndi vi dual Mean for Doses 2:%#4- n=10 (1 ND) Mean =

556 2 536 SD = 25 3 593 %RSD=4.5 4 591 5 584 Mean as
% of nominal 6 539 = 93 7 521 8 543 Mass Bal ance (%

9 545 = 92 10 560 11 548 A graph show ng the

delivered dose. . (g) .for eaeh of the 10 neasured doses
The unifpgRiyiof delinered doswasdetesmined using thp dispirpis {trade mark)
abfid bRA1EHUSHS SneAhAkRlRok bR, 289 g%o@au,n&-écésm%e with

ornul ati'ons were subjecte t est using an
stAsfandagpmcticeot Thiy peeans Helt ¢he utfotmitpplidre daivetedalasetihiealculated

i nhal iLon data,descr.i hed I . the .inhal er vj ce
opBoticed? T P ER R Pt L L O A BRLAT S degE blead
(¥bdid hecdkdidg tb it b nddMicRa@ble) MBlldd at 3mg, giving a nominal dose of
600pg.

The aerodynamic assessment of fine particles was determined using an Andersen
Cascade Impactor (ACI) where FPD=Fine Particle Dose of <5um and FPF=Fine
Particle Fraction of <5um. The flow rate of both the uniformity and the

aerodynamic assessment was 601/min.

Table 4 - Machine-filled blisters

Test No. Delivered Dose
Individual Mean for Doses 2-11
(n=10)
¢ ND Mean = 503
2 489 SD = 14
3 495 % RSD = 2.7
4 508
5 514 Mean as % of nominal
6 532 =89
7 488
8 506 Mass balance (%)
9 509 =98
10 493
11 497

A graph showing the delivered dose (ug) for each of the 10 measured doses is
shown in Figure 23A.



10

15

(U.S.P. 26, Chapter 601, Apparatus 4 (2003), an
Ander son Cascade I npactor (ACI) (U S. P. 26, Chapter
601, Apparatus 3 (2003), and a Dosage Unit Sanpli ng
Apparatus (DUSA) (U. S.P. 26, Chapter 601, Apparatus B
(2003). Each of these 15 dev#Bes has an input for
recei ving the nout hpi ece of the inhaler. The DUSA is
used to neasure the total anmount of drug which | eaves
I ata fromthis device, the netered
Th bl Egrsds obtai ned. The delivered dose is
def i M@t do.t he anmount of dr udeliveaed|Basecs t he i nhaller.

- of
t he DUSA device,| in Iadivignal,ri njg MeagidepPaoses2ntl gusa
device and the sjubsequent filterk of thEFIBA devicle.
It does(l not inc|ude diNQ)| eft ipMehe=0d3Gter or other
‘ 5 i , O$D—a gount for drub
"lost" i*n the me@surin ocess p DUSA devi ce.

The metgred 5 dose I nclsgkes-all pfo REP® iy whi ch
|eaves- the-blister. The MSII| is|a device for

est i mat |4ng deep ung de$91very of | a dry powder

| W, o |

forrut-atom Fhe—vEHE— Hrees Nf L& S/]; ggg ﬂ&&ﬂad
|n'pactor5 whi ch cpn be ussge&c;l for dbterm ni ng £l

particle size (aprodynasgx size =23 i but | on) of Dr
Powder |nhalers [DPls) in 10 acchrdance with USP 26

Chapt er 7601, Apphr at us #212003) fand in accordance w th

eaT PHa[ TTaCUPUEBLF,  VETTTPMa5s Balnd8 (%f\ppar af us
C, Supplenent 20Dp0. The AClI is another device for

estimationg deep |ung deb4sery of z‘i??ry powder
L or mylaton—The-ACH-s—mHti—stge cascade i npact of

whi ch cdh be usefl for 56(6eterm ning the particle s|ze

(aerodypgam ¢ St Zg distrgpgition) pf dry powder inhal ers
(DPl) in accordahce with USP 26, | Chapter 601

Apparatus 3 (2003). As described below, the MSLI and
t d
ff ﬁfaé)'rﬁahlow%é %%cﬂg%rléaggdg}se %’("ﬁ) dosceﬁ ?é%ls) R)etgagasur?ﬁdoses 1s

showrih Rigurd288, e.g., in 20 micrograns, that is
measured in the sections of the testing device which
correlates with deep lung delivery and the fine

m&ﬁg’wls.exﬁﬁa&%hqesdngF) i.e. the percentage of the
met er e ose ich 1I's neasured in the sections of the
Blistets wgnuinihg thegpostorpbiserlariose Sommpylptionscyete mugjected to testing

u%?({glt %@né&%}%@%gﬁ%and 7B illustrate the results

on the aponorphi ne- | actose
formul ati on of Exanple 2. The FPD, FPF and MVAD val ues

I\éﬁ%ﬁgﬁ/%e?r‘#{r at d | ragm L h&% scri ne% bAe ow dt% Hdclierngevtipeewas used
in conjunction with three instruments, a Multi-Stage L1qmd Impinger (MSLI)
(U.S.P. 26, Chapter 601, Apparatus 4 (2003), an Anderson Cascade Impactor (ACI)
(U.S.P. 26, Chapter 601, Apparatus 3 (2003), and a Dosage Unit Sampling
Apparatus (DUSA) (U.S.P. 26, Chapter 601, Apparatus B (2003). Each of these

devices has an input for teceiving the mouthpiece of the inhaler.

D

~

The DUSA is used to measure the total amount of .drug which leaves the inhaler.
With data from this device, the metered and delivered dose is obtained. The
delivered dose is deﬁned as the amount of drug that leaves the inhaler. This
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Software (CITDAS) V1.12. In Figure 7A, data is shown
for six formul ations, which are identified in colum
5000. Figure 7B provides data for an additional four
30 forrmulations. In each Figure, the test data for the
formulations is divided into4wo types: data relating
to uniformty of the delivered dose for the
formul ations (colum 6000) and data relating to fine
iRaaddscihe afiotat Pe dhgy Hiemhe ehtat bhthd DUSA aivied)$n tKERlebting
7000). -47- Referring to Figure 7A, the first five
seeHaR P AHIedRYSA] diviss 406 1B SURIFI9EROEiers [of dbe DIfgA dﬁﬂphelt does
f o4y 0 (; The ;s
ijoornu g{ ?%rﬁqggtlugt ed ]?Jﬁé %d@%egmgp#fgﬁe 113%15 m grdé’ﬁ a8t
acosuntlfat dmg 'ﬂéstExratEpal meduting th&sﬁ of slie DEJSYedevide. THEl metered
|xthf istings in 5000 contain the
§E st nﬁrf%é‘iﬂggﬁ‘%g E’{fﬂqFW&Fé%ﬁEhﬁtﬁ%t the mi xer used
in Exanple 2 was the Inversina Mxer, and the third,

fourth, and fifth formulation listing contain the
'ﬁmMﬁmes 2 dpvieriforiestimating ddér hing dehhaty dfteednyi posrden Sednulation.

e O | n The econ
R R o e e PR e S 5 RE SRR Spppemioios
thAlpb.rt,lde Sizé @etdﬂ?hﬁﬁhc&sﬁé’l&istrﬁlﬁfudnb‘l%@@@cfviﬁeﬁﬂlhﬁilbﬁr(ﬂl’ls) in

the | actos was sieved wth an_Air Jet
SeP AR Uk aepien S APEG a1t (005 6 1 essprdance with

8P [P SHis, PHa@InB@J del2MALE@BVEN 8 0, ar§ﬁ1% Q? %uﬁgle%yﬁlt 2000.

(whi ch” was used for the first thir st xth
formulations listed). The fifth forrrul atlon I|sted

'  Fi
AERCE MRS defcelth Hodihiod de LT Ak B S dry Doprder
foameliiah. The A@I seﬁﬁlnnesta cafe 1E:pgu1roe vﬂﬂcl_l EhfbDU&‘& for
FRER SR PRO iy et eﬁa'a%ﬁ%?%?a%%ebé%% AT RopHEs tabalers
(D PIS irehccobdhh} thUSP%thﬁleﬂéElbi qq%pdiaﬁbg @003 er

(6013), the delivered dose (6015) he metered dose
(6020), and the mass bal ance percentage (6025). The

AOBALLEBE ALY, HIdMERE qadkﬂ@hcx%gsé%e%eﬂ;@' gﬁ b@RH PHPA

appar at us was fired 10 ti mes e three
demrmanatwtmwf thre ke paxncldsvosd 4FBD),5.d. itled mdoufinef dimae.g., in

sectl on..6 av §
b il VAP RD 000 3 B YR A% By Lt it correttes

il tleqi hng eletmrr;mnd ghé ﬁnH@aﬁtﬂﬂe&amdixh (FRW), i.25he percentage of
s, the ndthe Data for. the

tgl fferegt devi El
ecteid dos T b ressyie 111 f estions o theafesHin deyice which
doPreBids ﬁkﬁ%epld?:% djﬁ’@@ryprow ded in section 7000 is for

Figures 7A and 7B illustrate the results of tests petformed on the apomorphine-
lactose formulation of Example 2. The FPD, FPF and MMAD values were
generated from the MSLI and ACI data using the Copley Inhaler Data Analysis
Software (CITDAS) V1.12. In Figure 7A, data is shown for six formulations,
which are identified in column 5000. Figure 7B provides data for an additional four
formulations. In each Figure, the test data for the formulations is divided into two
types: data relating to uniformity of the delivered dose fot the formulations (column

6000) and data relating to fine particle size performance of the formulations
(column 7000).
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particles having a particle size dianmeter of |ess than
5n1(referred toin this discussion as "fine
particles"). As such, colum 7012 provides the fine
particle drug retention in the blister, colum 7013
provides the fine particle dflg retention in the 30

i nhal er, colum 7015 provi des the anmount of fine
pérticles in the delivered dose, colum 7020 provides
the FPD for the fornulation, colum 7025 provides the
FPF for ‘the fornul atian, colunn 7015 provides the

Refasting toffiguza é’Aﬁ the first £3¢ formpationglised in e?lgmn 2W0jinplude
7035
of, o R 00 e LR R A PoRELIE A0 i i o

lipte@\th¢ladest 31ag iof She 20Miidrag@am formulitiod of Bnhdpledd(s). The first,
Col.urm 00 | ndi cat es that th qjd]urr‘oejr f times §he
spqame ard sixty fopmrylation liskags iny @ a%rglw@aeélqtﬁ% Ingpggina” t
nsch@ate' A the $higd ﬁs%d%‘ EQXEF)?Q@WQE tﬁ@?nveqsma M&w g8d th third,
Figure /Bis simlar to Figure 7A, with simlaf itens
e, amgl fiffl rfonn‘allauwhsmgmtmnuhb exosatlom'éGhnd@mx" to indicate

3 RSl 5, P g s 7 lechlind s
fbﬁﬁﬁhﬁbxﬁlghsftedl alsb Qbﬁuh:athecm&amm r'mie] et'Bngmﬂicatd’lﬂiaQ Ok these
m croogram_ fornmul ati gn of Exanp and all_of the

forpplations thedaqtossuy Example 1VW%9rF1f‘fFé1 Wbéflsw detpiges which

ggﬂesvﬁr&uﬂhﬁ&ﬁ&%dscmehhslév@%?ﬂinﬁf SRALLEhUS) E&veﬁéo@ﬂ@creen
m screens. The DUSA data fn coflum 6000 was obt ai ned

- siqve (Whichavas umdrfne:he@@,mt ﬂmﬁi duithe and, sixshdepuuletiges hsted). The

o b1 118 O L1 SE O IBICR 13 A SBEL ) Dindicac
MBS O al hed usl ng appar at us
tBa dprofdoave pakticlotize 6£hg|e fm Ehis ma]:&m‘LS illustrated in

Figures 7A and 7B, when the fornul ati ons were m xed
using the |ow shear Inversina m xer, the fine

TRaktdhisd 6000 8£Figare 1ARR: EESAQ%pfaf&ﬁ@ aedcﬂue@faboéezféndsed 2o
hi gh of 70%  and the per cent l'ivered dose ranged

Prrpm# dataofgr she éqnavattleflona pgagHingfthe spg Teiention inthet blister (6012),
exhl %&Jaf . %g g:g:hl%&ggﬁf)QHem}%ﬂ&% #8{1@% the metered dose

faction of
(6620)f mdm:leahaasr’mlamc lpactieng gt 1(€02515 - 13@mdtagemsel10 Tﬂn@cates that

R i DR B Faier e, B 1 B 455 sMTA e Thss
REduREEhe fd Which DERAIdats iedisad. le!iK?datlaaIstddZﬂnQef:tﬁ@C 50@0is an

of 62%
average oof the 10 firings.

In section 7000 of Figure 7B, the fine particle performance is measured with two
different devices, the MSLI and the ACIL. Data fot the ACI, whete available, is
indicated in parenthesis (). In any event, the data provided in section 7000 is for
patticles having a particle size diameter of less than 5um (referred to in this
discussion as "fine particles"). As such, column 7012 provides the fine particle drug
retention in the blister, column 7013 provides the fine particle drug retention in the
inhalet, column 7015 provides the amount of fine particles in the delivered dose,
column 7020 provides the FPD for the formulation, column 7025 provides the FPF
for the formulation, column 7015 provides the amount of fine patticles in the

metered dose, column 7035 provides the mass balance percentage for the
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25 Exanple 6: Preparation of 400 microgram formulation
in 3ng blister A 400 m crogram fornul ati on can be
manufactured in the manner set forth above wth
regard to Exanple 2, with the conponents provided in
the foll owi ng anounts: Conpd8i-ti on Anount (g) Percent
Aponor phi ne HO 400 13.33 Lactose 2600 86.66 Total
3000 100 -49- Exanple-7: Preparation of 600 m crogram

fb Qi Gds @ntht MSINOALT) $¢88, 20d0%Pudh 709¢) g?&%&&fﬂu't@&'m rate

can be manufactured in the manner set rth above
fos the foegulations  Exbivmm 2005 ingicattes: thet ﬁmrm@nimt@f tpmes/thecidhaler

t t Ampunt non
< NS A B AR A i e o B ety of e
fizim@e. 100 5 Al though the above referenced exanples
utilize a blister "fill weight" of 3ng, it should be -

appreci ated that larger or smaller fill weights may

It g A, SABIATR B8 el

ﬂvmheeﬂt yTot firss dprmejatien h@tredfmICIol\ngn 500G tnehslet3amg uﬁ H:le 100

HestB AR PR35 o9, 0L AR B I s

35.1‘Qof thle|200 wRicedpramifasmbREBn A EA) Dard all of the formulations
Har r o- Hoef | i ger Omi dose Drum Fi ?ﬁlqgeirw(al)Exarrpl 8:

W%&&Faw%tbeflngﬁe% Nisgrand verenrepaesd ﬁvltbrﬂame prepared using
48l ainatBLA L8O, P@h%fﬁ%ﬁ”amset If%or : EO(R)aQapgbtﬁned in ¢ the same

manuf actured in the manner above
maagar ¢ inoFignenph eexeeptibahnEid. AdhphOiberfie pirduliegetifdrmance data

0800 BT g RITRS, 2 SRR LB RS o
6200Mid 00 Exanpl e 9: Preparation of 200 m crogram

formul ation with magnesium stearate in 1ng blister

As illustrated in Figures 7A and 7B, when the formulations were mixed using the
low shear Inversina mixer, the fine particle fraction (FPF) ranged from a low of
62% to a high of 70%, and the percent delivered dose ranged from a low of 81% to
a high of 94%. The formulations made with the higher shear Grindomix mixer
exhibited a fine particle fraction of from 47% to 50% for formulations including the
45-63pm lactose. The formulation made with the high shear Grindomix mixer and
with lactose having a particle size between 20 and 30um exhibited an increased fine

particle fraction of 62%.

Example 6: Preparation of 400 microgram formulation in 3Img blister

A 400 microgram formulation can be manufactured in the manner set forth above

with regard to Example 2, with the components provided in the following amounts:

Composition Amount (pg) Petcent
Apomorphine HCI 400 : 13.33
-Lactose 2600 86.66
Total 3000 100
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20 A 200 m crogram formul ati on can be prepared

i ncl udi ng magnesi um stearate with the conponents
provided in the foll owi ng anbunts: Conposition Anmpunt
(g) ‘Percent Aponorphine HO 200 20.00 -50- Lactose
797.5 79.75 Magnesium stear4?e 2.5 0.25 Total 1000
100 This formul ation can be prepared in the manner set
forth above with regard to Exanple 2, except that

ERBEPRSH: PH 51 RS AL L 606 nfctdSfhnt %ﬁmamaww%%lheﬁg W th
the aponor phi ne hydrochloride. 5 Exa
Ap08pmicaegrem fermabtionican @grramwfeqetnmdamn;gﬁ mgnnier petfereabove
0 .
BBt o Blsklie & 28 o 4808 BLOUAA LORBoREg srmounes:

t he foI | ow ng anmounts: Conposition Armunt (g) Percent
Apo rnhl ne--HCG- 400 20 Lactose 156 ' M-ctronised

"1 eu ?H@Pm“%’q'ot al Jobmowss (2o This ?‘B’Fﬁﬂ? ation ca
be PRESHE D AT grSer foren ve wth regard
to EE I.{eC;(lcent t hat _m_croni se?} euci ne i s_added
to thﬁ:tﬂ.’sext ure al ong 24i00h t he aporrqr&fhl ne

hyd achl f\l’l r*lo 15 Eilair 8 chnouce racul S of

t
SHOWS Lrl\, \=p) =ARE Al

part 8?‘% si ze anal ysugﬁogf a preferredi(m croni sed

| eucine pertormed with the NVastersizer 2000,

manuf actured by Malvern Instrunents, Ltd. (Mal vern,
Aldoughghé lalbco}@tne&tred:edtdxeme!@e milize iachdisteir Cflnveight” of 3mg, it

eugine ha e wei ghtied n particle di anete
SO Mg.bfrﬁpprecﬁﬁe%glb %rg%rhe sg%rlfl (ﬁifésm ﬁ% mW 210 %e useé For
ex@hple| ﬁdEimﬁples) ar12i iedlew dfilh eaighits of 1@&& z:ﬂgnzeﬁpnovﬂ;ﬁd
fﬁ'ﬁa@g‘h eabtf]éi:xl:'lgfygﬁg naxzpllgsnfogff r(l)go blisters 10 sac ﬁ?lrvrrryllg tslncl)any be used,

it is known that commercial production of blistets with between 1mg and 5mg fill

weights has been achieved with a Harro-Hoefliger Omnidose Drum Fillet.

Example 8: Preparation of 800 microgram formulation in 2mg blister

An 800 microgram formulation can be manufactured in the manner set forth above

with regard to Example 2, with the components provided in the following amounts:

Composition Amount (ug) Percent
Apomorphine HCl 800 26.66
Lactose 1200 73.33
Total 2000 100

Example 9: Preparation of 200 microgram formulation with magnesium stearate in
1mg blister
A 200 microgram formulation can be prepared including magnesium stearate with

the components provided in the following amounts:

Composition Amount (pg) Percent
Apomorphine HCI 200 20.00




A 200 m crogram fornmul ati on can be manufactured in the
manner set forth above wth regard to Exanple 2, with
t he conponents provided in the foll ow ng anbunts: -51
Conmposition Amount (g) Percent Aponorphine HCO 200 10
Lact ose 1800 90 Total 2000-P0G Exanple 12:
Preparation of 200 m crogram formulation in 1ng
blister A 200 m crogram fornul ati on can be
manyfiaeoss €d TN the mener set fortnjapoyge Wi
regard to Fxanple 2. Iwith the conponents provi-ded in
t he | MAgResimtearatent 2.5 5 Conposi ti oh0&Gount ( Q)
a)

Perr%n‘ ApororphtreHE—260—20—tacto5e—360-—-80—Totql
1000 fb’d Exanpl e 13: mqpar ation of Sgdm crogram

formulation 1n 2ng blirster A 400 m Ccrogram formulation
can _be manufactured in the manner set forth above
formatlation ¢an Iprephtediin the pianphesatdopbrabors withoxegaelto

This
i 1e,f Q] L owhng. amounts: . 10 Co ition Anount_ (g) .
fkalglep) eeB 0 pARRUNS shoptits 3F RRERA (o8 rRB g pload with the
apotadrpRife BydfHehosidepl e 14: In vivo clinical data from
patients treated with aponorphine via DPlI inhalation
In this study, 35 volunteer patients were given 4
E 81 0052823t R AUD Inic A Ko rm bR iBR UNPE RVBR in 2me blister
hydrochl ori de, 400g o ago rphine hydrochlorrde o
600 meifrogtase honmpHaten hynibe phiperédiwith Theigowith thecemponents
a9l St &L | pirair prototype device
Egi fqher vmﬁ{ehgtn#e ﬁ?@?"é@ébf Exanpl e 3 (200g of
aponor phine hydrochloride in a 3ng blister) or in a

Fr e HEPROSIOPar | ot | ATSORUAED ot or ol PEFEET von dose
and vl #hhind IBEE | 400 20

Lactose 1560 | 78

Micronised leucine 40 2

Total 2000 100

This formulation can be prepared in the manner set forth above with regard to
Example 2, except that micronised leucine is added to the mixture along with the

apomorphine hydrochloride.

Figure 8 shows the results of a particle size analysis of a preferred micronised
leucine performed with the Mastersizer 2000, manufactured by Malvern
Instruments, Ltd. (Malvern, UK). As illustrated, the exemplified micronised leucine
has a volume weighted mean particle diameter of 3.4um, with 90% of the particles

having a volume weighted mean particle diameter of less than 6um.

Example 11: Preparation of 200 microgram formulation in 2mg blister

A 200 microgram formulation can be manufactured in the manner set forth above

with regard to Example 2, with the components provided in the following amounts:
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to watch an hour of visual sexual stinmulation (VSS).

At 50-55 mnutes after -52- adm nistration, the
patients were warned that the study would end at 60
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Example 14: In vivo clinical data from patients treated with apomorphine via DPI

In this study, 35 volunteer patients were given 4 random doses of placebo, 200pg of
apomozphine hydrochloride, 400ug of apomorphine hydrochloride or 800ug of
apomorphine hydrochloride. The doses were administered using an Aspirair
prototype device either with the blister of Example 3 (200pg of apomozrphine
hydrochloride in a 3mg blister) or in a placebo blister (lactose only).

During each treatment, a patient was administered the given dose and was left alone

to watch an hour of visual sexual stimulation (VSS). At 50-55 minutes after
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showed a 22. 9% average response rate, the 4004g group

(4 blisters, 2 containing 2004g aponorphine HOJ and

the renmaining 2 containing placebo) showed a 48.5%

-53- average response rate, and the 800g group (4
blisters, each containing 2068 - aponor phi ne HO )

showed a 58. 8% average response rate. As the patients
treated wi th 400g and 800g displayed significantly

2D Q23S Eﬂégﬁdéﬂé FeréfwameRBL e tsfhdyt\%?@@ dhdldt B0 Minutes.
treated with either placebo or 200g, the 4009 and.SOO? _
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treated with 800g of aponorphine HO showed the

greatest nunber of grade 4 erections, highest
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administration of apomorphine HCI as cdmpared to about 11 or less minutes for

the 200ug apomorphine HCl group, based upon grade 3 and 4 responders. Grade 3
or 4 responses were achieved as quickly as 4 minutes for the 400 and 800pg groups.
It is believed that if this treatment were to be repeated with single dosing as
opposed to 4 doses at a time (i.e. one 800ng blister dose), the response to treatment
would exhibit an even faster onset, thereby, providing even more effective

treatment.

In the study, patients treated with placebo (4 blisters, each consisting of placebo)
showed a 31.4% average response rate. The 200pg group (4 blisters, 1 containing
200pug apomorphine HC] and the remaining 3 blisters each containing placebo)
showed a 22.9% average response rate, the 400ug group (4 blisters, 2 containing
200pg apomorphine HC] and the remaining 2 containing placebo) showed a 48.5%
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onset of effect of 10 mnutes after admnistration

(with a standard of deviation of 7.8). In contrast,

t he 400g and 800g aponorphi ne HCO dose groups

exhi bited the quickest nedian onset of effect (8 (SD
7.5) and 8 (SD 5.0) respecttd®Fy). The 400g -54- and

800g aponor phi ne HC1 dose groups al so exhibited the

nost conplete erections and highest response rate -
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! The confidence interval (CI) is a one sided 95% CI. It extends from the limit
shown to 100%.

The primary measure of efficacy, as defined in the protocol, was the proportion of
subjects reporting a grade 3 or 4 erection, using general criteria defined in the
International Index of Erectile Function (IIEF). Grade 3 and 4 erections are

regarded as "sufficient for successful intercourse". Using these criteria, the 400pg

“and 800ug doses of apomorphine HCL were deemed effective.

As illustrated in Figures 9 and 10, a clear dose response relationship was noted
amongst the active dose groups, both in the proportion of "sufficient” erections, the
propozrtion of grade 4 or "full" erections and response rate. For example, the group
treated with 800ug of apomorphine HCI showed the greatest number of grade 4
erections, highest response rate and quickest onset of effect in comparison to the

groups treated with placebo, 200pug and 400pg of apomorphine HCL

With respect to efficacy, Table 7 below illustrates that the 200pg apomorphine HCl
dose group exhibited a median onset of effect of 11 minutes after administration
(with a standard of deviation of 4.2), and the placebo group exhibited a median
onset of effect of 10 minutes after administration (with a standard of deviation of
7.8). In contrast, the 400pug and 800ug apomorphine HCl dose groups exhibited the
quickest median onset of effect (8 (SD 7.5) and 8 (SD 5.0) respectively). The 400pg



HC1. Figure 13 shows the onset and duration of effect
for the patients treated with 400g aponor phi ne HC
and Figure 14 shows the onset and duration of effect
for the patients treated with 800g aponor phi ne HO .
For exanple, referring to FBtire 14, it is apparent
that one patient in the 800g aponorphi ne HO group
experienced -55- the onset of an erection at about 4
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Mean 29 33.3 31.1 31.2
SD 18.0 7.4 8.4 16.6
Min 6 24 14 6
Max 52 47 54 54
Median | 30.0 31.5 38 36

A mor;a detailed illustration of the onset and duration of effect for each individual
group is provided in Figures 11 through 14. Figure 11 shows the onset and
duration of effect for the patients who were 't'reated with placebo. Figure 12 shows
the onset and duration of effect for the patients treated with 200pg apomorphine
HCL Figure 13 shows the onset and duration of effect for the patients treated with
400pg apomorphine HCl and Figure 14 shows the onset and duration of effect for
the patients treated with 800pg apomorphine HCL. For example, refetring to Figure

14, it is apparent that one patient in the 800pg apomorphine HCl group experienced
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Wth severe AES 0 0 0 O Wth serious AEs 0 0 0 O

Di scontinued due 0 0 0 O to AE 25 -56- Table 9 -
Summary of treatnent-rel ated adverse events (AR

(Saf ety popul ati on) Placebo 200g 400g 800g N %N % N
% N % Subjects treated 35 35535 35 Wth AAF 2 6% 2 6%
39%2 6% Wth severe AEs 0 0 0 O Wth serious AEs O
0 00 D scontinued due 0 0 0 0 to AE Table 10 -.
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apomorphine HCI experienced faster onset of erections. It should be appreciated
that the testing period lasted 60 minutes, and the patients were reminded at 50-55

minutes that the test would end at 60 minutes.

Adverse events were monitored during each dosing period. The proportion of
patients experiencing one or more adverse events was similar in all four treatment
groups. No serious advetse events were observed and no adverse event led to the
premature discontinuation of any subject. All adverse events were mild or moderate
in severity and occurred in a small petcentage of the groups treated. Table 8 is a
summary of all adverse events. Table 9 is 2 summary of all treatment related

adverse events, and Table 10 breaks treatment-related adverse events down by body

system.

Referring to Table 8, only 6% of the 800ug apomorphine HCl group experienced
advetse events, which is the same percentage of those who experienced adverse

events in both the placebo and 200pg apomorphine HCI group. -

Table 8 - Summary of all adverse events (AE) (Safety population)

Placebo 200pg 400pg 800ug

N % N % N % N %
Subjects treated 35 35 35 - 135
With AE 4 11% | 3 9% |3 % |2 |6%
With severe AEs 0 0 0 0
With serious AEs |0 0 0 0
Discontinued due |0 0 0 0
to AE
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S For each patient, blood sanples were taken 70
m nutes after inhalation. The blood sanples were
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Table 10 - Treatment-related adverse events by body system (safe opulation

Body system/ Placebo |200pg 400pg 800ng
Preferred term

' N % |N % |N % |N %
Subjects treated 35 35 35 35
Gastrointestinal disorders | 1 3% |0 0 1 3%
Nausea 0 0 0 1 3%
Vomiting NOS 1 3% |0 0 0
Nervous system disorders |1 3% |1 3% |0 2 6%
Dizziness 0 1 3% | 0 2 6%
Headache 1 3% |0 0 0
Respiratory, thoracic & 2 6% {1 3% |3 9% | 0
mediastinal disorders
Cough 1 3% |1 3% |0 0
Dry throat 1 3% |0 1 3% |0
Nasal congestion 0 1 3% {0 0
Pharyngolaryngeal pain 0 0 2 6% |0
Sneezing 0 1 3% 10 0

For each patient, blood samples were taken 70 minutes after inhalation. The blood
samples were analysed, and the blood levels for 400 and 800 microgram doses of
apomorphine for each of the 34 patients that completed the test are set forth in
Table 11 in nanograms per millilitre. It should be appreciated from the data



Sub 22 0.734 0.226 Sub 23 0.648 0.263 Sub 24 0.598
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l§i rst. therapeutic (pharmacological) effects are
$sbdl |y dependéfisOupon t he val ue of | 0.133
Sub 8 1 0.740 0.424
Sub 9 0.824 0.271
Sub 10 0.415 _ 0.153
Sub 11 0.585 ‘ 0.253
Sub 12 0.570 0.240
Sub 13 0.271 0.140
Sub 14 0.563 0.398
Sub 15 0.549 0.294
Sub 16 0.367 0.171
Sub 17 ' 0.504 0.219
Sub 19 0.756 0.000
Sub 20 0.467 0.214
Sub 21 0.646 0.207
Sub 22 0.734 0.226
Sub 23 0.648 0.263
Sub 24 0.598 0.205
Sub 25 0.384 0.188
Sub 26 0.730 0.167
Sub 27 0.437 0.174
Sub 28 0.414 0.132
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Cm x. However, side effects are often dependent upon
the system c exposure to the drug. System c exposure
can be neasured as the integral of the plasma | evel
from20 tine of adm nistration until it returns to
zero (i.e. the area under th&8curve AUC o to 9% . The
neasured val ues of Table 11 denonstrate that plasm

|l evels fall rather rapidly to | ow val ues after dosing

S{lﬁl bllildl atTo 1_i| acToT darmce—wrth—th .' vent+on—in
contzr ast, abs er?tliloon is much | ess rapi gyand conpl et e

Syb B3OSt ot her osages of adm nistratd@ao For exanple,

LERAR 1945 repprts that the elimnpnatign half-life for -
59b 3pri ma i s|{2471hours for a 2ny syiBil2hgual dose, 4.2

RS for—a 41 bHrmguat—dose; 3 urs—for—a—5ngy
ssu "I nqual dmg@'g d 4.0 hours for 662 ! subl i ngual

8abé3 (EPAR 19481 "Scientific D scud4en”, p. 12). 5
A-—second—but oLl i ci-al Q‘Ef nr*f of

yally i-nportant —benel
@HE 3§hort hal 1 6i4|0§e associ ated withOtIHé inhal ed
‘SgLAgratton | >0[P rthe period 1 m WipGfzterapeutTT
and_any si de ects is short due {o the short
Medn | i fe of t Be60Bor nul ation. Conse0e1bly, side

off At o 3 1l ha chadt 13 v,aA 2l | avd Ny
LA LA A L LIL

T uL 5, ccuf 3 W1 T OTTO A~ 1= 3 7B
N B8t ent t \Or5ézume normal activi prjég such as
driving. 10 Exanple I5: Phase T Study A phase T, '
doubl e blind, random sed, placebo controlled st udy was
Beerg dotsbgws emmrﬁgntdféhs gimd)/levcla reY@ipibutey aftaridosing (T,)

 BRUIREAILPPL 63 400 BlcAl: £ 9 0300 80 hicrtBR9 €092 °Riso

bfted Bake \kaSWhEmmnﬁ,g,Lg bf dn@mtm/hﬂ)s 4gdg (1.25alg/sil))did Smg

R LD PR B el BP sy 1oyt g hung add Sing Uprima

Al Thglal t4b3dth @F kdowit Bdlheve BndEcEPthBR side dHEdHed. €Bor dbkmple, the
mnutes, 15 mnutes, 30 mnutes, 45 mnutes, 1 hour,

4mg Uw&m%subilnae%lrtgblew s feund to) bayesunarpeptableichigicsl safety by
@4 o5 Sn Alnch abl 0 0L BNRIIBEAKSELD P-IRATRLEERAR

Wer e pl asma  aponor phi ne
Fomepman Patblio |1°9$b€5pmmn SefetpRepontnt M5, dlyalnys icommn2én Gama

e AR o i R0 Do buspe 2670 GO M
fromt=0 to |ast quantifiable concentration

The clinical data described above in connection with Tables 4-6 and the blood level
data of Table 11 suppozt the conclusion that the inhaled apomorphine in
accordance with the embodiments of the present invention minimizes the risk of

side effects.

First, therapeutic (pharmacological) effects are usually dependent upon the value of
Cpae However, side effects are often dependent upon the systemic exposure to the
drug. Systemic exposure can be measured as the integral of the plasma level from

time of administration until it returns to zero (i.e. the area under the curve AUC

%- 1he measured values of Table 11 demonstrate that plasma levels fall rather
rapidly to low values after dosing via inhalation in accordance with the invention.
In contrast, absorption is much less rapid and complete by most other routes of

administration. For example, EPAR 1945 reports that the elimination half-life for
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AUCO_,,. Area under curve [ng/m*hr] fromt=0 to
infinity t,,. Termnal elimnation half-life 30 The
results are set out in Figures 16 to 19 and are
summarised in Tables 12 and 13 below. It should be
noted that the tmax is represented as nedi an val ues.
-60- Table 12 - Meant standard error of aponorphine
pl asma phar nacoki netic paranmeters Dose Crax tnmax

UCO. . .1 4 1/2 Admni r ' .
URHERA 8 4 hhyRe oFe e el B 8 00 67 Mg spinsual dose
333 DuPs fot. 25mg shBbBaghaPo?, 62d @.08h@urs 602 Gy shblingual dose.

(](a'l- 5) E?§05“2,14_. 3 230.7,14.0 55.4 3.2- 1200 g 12.7 3.5
PAR 135 pgxientifts Disqusgiog s ¥)61. 2 7.7 5 Table 13 -
Conpari son of inhal ed aponorphine and Uprima(r)
phar macoki netics Parameter Uprima(r)1l Aponorphi ne HC1

Avegordrut pqualygrpotgrobogitbeffe@nufithe shott I3ifilife apsriated

4.2.8. 2 n./m A 1.2 2.4 2. .6 2.2 3.4 5 5.
A Ry forprifacin e g e gefiof if which ticfugutie fad a2y hae
effedt iPshdit Qud o GheldhoihdlSlifdb NthkMofmultiod! @rRequdatly| side

Assessnent Report, revisjon 1, 18/12/02, Scientific
effeeisuid shenoccrravill Re shost LrashwAlloWnEABE atient to fesupe normal
alidliesSL Rl £l 3L d.Y hi gher Cmax val ues are achi eved

usi ng the present invention conpared to the sublingual

Uprima (trade 10 nark) tablets. At doses of 600g and

éOOg!ag@@iasggrﬁd? by inhalation, no significant side

* ed. The adm nistration of the 12009
fﬂpﬁﬁe\l@ﬂoulﬂsstﬂ@\ﬁ,aiaﬁdoiﬁiﬁeﬁ, ﬁ]'a&bd s eeihelestody was conducted -

1 ght - headedness but,_not the nore serious . side
egrpiing; ther sadsmciobeabiliy apshrharmycakipeticopungle 4008 700kg and
l?g | 38&%%'16lﬂlaﬁﬁ’}nfnra.§:f$oluntgglsy N @v ARG or ¥ cddyoh 448

ts are commercia avai l abl e, as the larger
cgodected #8ripgubeclitical septyabl e si de effect profiles.

Pharmacokinetic plasma sampling was conducted pre-dose and at the following
intervals post dose administration: 1 migute, 3 minutes, 5 minutes, 10 minutes, 15
minutes, 30 minutes, 45 minutes, 1 hour, 1.5 houts, 2 houts, 4 hours, 8 hours, 12

hours and 24 hours.

The following pharmacokinetic parameters wete derived from the plasma

apomorphine concentrations by non-compartmental analysis.

Crax Maximum plasma concentration [ng/mi]

tnax Time at which C_,_ occurs

AUC,,  Areaunder curve [ng/ml*ht] from t=0 to last quantifiable concentration

AUC,  Areaunder curve [og/ml*ht] from t=0 to infinity
ty, Terminal elimination half-life

The results are set out in Figures 16 to 19 and are summarised in Tables 12 and 13

below. It should be noted that the t_,_ is reptesented as median values.
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Thus, it has surprisingly been found that the

adn1n|strat|on of aponorphine by pul nonary inhal ation

according to the present invention achieves nuch

hi gher bl ood | evels conpared to the node of

adm ni stration favoured in th® prior art, but 20 these

hi gh bl ood | evels are not associated with significant

side effects. -61- The followi ng concl usions could be

drawn fromthe study Rapi d systenmic absorption with
h

BHUPSELS onal ity was dem)nstrated for Cm AUCOC and

/—\UL@ skhe el |@1“nat ontor [0 Ug!hﬁeﬁ‘f[n., P A
Agkblabatn| K@EP| Wlar. | GLRAST7 03 @gﬁg}?@mn@m
ThebWwigni nat"'ﬂpﬁeﬂa 2 (439 ipk?é&ﬁ £17.8" hel 6o E269 | 629 8.3
MORRETIIEM g f Tgi7S | 1 ! ?3?—53p 205 hi ,'_'&’Jé'i 'lﬁ‘oﬂ‘ig.@t h%s?h +3.2

i near & el ationshi between—

ef ipo@py and2.giiks ef i gelsy. | 2vs. prasen] 320veREB@N| 61.2 £7.7
witndow |

allows onelto accurately target 10 the narrow
where there is both therapeut| c efficacy and an

RENS° COlope B bE BN Mo R UbLin® BREGH aﬁfégggm

et

ﬂhuhmmdrec by the sUpkims®posure tine, WAipehinéghihé HC1
fromthe :d.w: A-stratHen—by—i-hhal ati-on1—The 15

exposur e tfi 808 r dmADe8| il nGMBE t|aimg s |i 600endi 880um) [y1200ng

IONger, ag o 1T aliSP be [fif cagq g for [Qrzl anggjrasat| 1,
q{:}"’gﬂ Strcltl on. The initfial dryg di stri bution p ase 7

ITUb Ut Vfcll dqi5f OXTT T 1l Ta J_.. ot cu a1
t;ﬁek ?gﬁ s} adm m&é erec?({\n t h e{" [ HECIIZ elim Paf'l on |
a-cnhecadyvad V-6 1 hao ro | ni nm daml i
tt/ 0713 netl

poi In; ?ﬂlﬁ;; %r \rJrac ‘mblr\c;fl I ei [ nd| gh?es 1.0

ki ghl'y effliocitent [@0gh r edroodiCr Bloe7 el 1\88K¥s OT| 1min 1min

anomornhine via ilnhal atilon whe conpaf ed ta ma(r)

\iirRpeansPyiciA ssessmiant Reghes revdyien 1f by/ 12492 g8 cientifiobiscussion
of the inhal ed aponorphine, very rapid absorption, as

25 indicated by tmax and no prol onged cl earance of
’Elproﬁgurph shevmnirt Talda ) 3dhdichte thatndigdifidarilySleigherTQg,, values are

V|de val.idation of th redi ¢t.ed rapi
LB BBk B St it 444 TSPLngye] Uptiapa (wade
1Bbaldyic/bAéth.OA t AGEAGFBVORG aBY 900k hdinidsteAAby inhalation, no
i.,nter-supject 30 plasnma concentration varl abilit

PRt I cFieRsI EAF GPSRTAE. JibeadminiSatian PEshe 1203;tg dose was
a60b &hal bllﬂhtl}i%@%agﬁ%e mggHPBQMeaﬁEés%\Rqo@@é fote sgrg)cms side

this study indicate that
effects of syncope and vomiting often observed with apomorphine. In contrast,

only the 2mg and 3mg Uprima tablets are commercially available, as the larger doses

cause unacceptable side effect profiles.

Thus, it has suzprisingly been found that the administration of apomorphine by
pulmonary inhalation according to the present invention achieves much highet
blood levels compared to the mode of administration favouted in the prior art, but

these high blood levels are not associated with significant side effects.
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del i very of aponorphine by inhalation facilitates
attai ning the therapeutic wi ndow for.aponorphine when
seeking to treat erectile dysfunction. -62- Exanple
16: Solution 12MDI fornul ations A pMDl fornul ation was
prepared with the ingredient8 tisted in the follow ng
table. The fornmulation can be placed in a 3M coat ed
(Dupont 3200 200) canister with a 5 Bespak BK630

TEE folRswidg 23qHM3ohY 3 Helra&i Fo0e 1RO btudg] RABIY/systentibe
Iungs of la patient as descrlbed above. 2000 )
sorpiie it mysmum apemorrhireplesna sgacenspsions was 9ds¢rred

bét?&gn Do D500 AR Qi B LRSI 50 bgpecaea for
0.3ZBA ARG Ihe BBSinaTmnadf cﬁmgrfl:bmtthé) pla¥yhia gh telatxvely rapid

e R T T

ThilefimQHB4 RUF-AFe 2R 18\elfose 13&161%119@:5& icle fract 1 on

of between 10 10% and 30% Exanpl'e 17: Suspension

pMDI formul ati ons Suspension pMDI's were prepared with

4 rphi h C or| de |
1L oGt R B BT N BT LR R R bt fpf pf cen
bbth effichgSart ﬁaaﬁffac&u Thepresspe iivientiah |a}low‘s bﬁe to accurately target
fornul ati.ons s bel ow were prepare For mul ati on
ﬂ;ae POTIIORON The ARt M?{Eﬁ%@%ﬂ&ﬁ%ﬁw Fpsegee of
pphidpesddesl. 26. 7 ng 0.23% w w 104ng 0.9% ww X.

HFA134a 4229my 37. 14% w w 4321. 7ng 37. 4% W w
HFA227 7129.7 62.62% w w 7129. 7ng 61. 7% w w Tot al

if ﬁrsg%tﬁ!ltjeﬁ hdrleh8 %uﬂe@fel:?@é:?feé@ced by the subjects may be limited by

the short exposure time, which results from the administration by inhalation. The
exposure time from sublingual tablets is considerably longer, as will also be the case

for oral and nasal administration.

The initial drug distribution phase extends between approximately 1 and 15 minutes
after the dose is administered, with a linear elimination phase being observed over

the remaining sampling time points

-The pharmacokinetic profile indicates highly efficient and reproducible delivery of

apomorphine via inhalation when compared to Uprima® with a significantly higher
Coax for any given dose of the inhaled apomorphine, very rapid absorption, as
indicated by t, and no prolonged clearance of apomorphine with any of the

inhaled doses.

The results provide validation of the predicted rapid absotption, rapid systemic
availability and rapid elimination accompanied by low intra- and inter-subject
plasma concentration variability plasma via inhalation mode of administration.
Tolerability and the pharmacokinetic parameters from this study indicate that
delivery of apomorphine by inhalation facilitates attaining the therapeutic window

for apomorphine when seeking to treat erectile dysfunction.
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Wi ht -63- Total Fornmulation 8.5m 8.7mL Vol une
(Estimated) Estimted dose of 157g/501 600g/500 A ono
Ni ne HO Fornul ati on Bwas tested with an Anderson
Cascade | nmpactor over 10 dlscharges The results were
as follows, each val ue bei ng6&nm average of the 10
discharges: Met ered Dose 517.43g Delivered Dose
470.96g MVAD 3.47m Fine Particle Dose 314.140g Fine
Particle Fraction 66.7%5 wherein a fine particle is
deflned as a partlcle havi ng a di aneter of |ess than

5 : Sql Iz PS4OOg aponor phi ne

A‘éﬂﬁﬁ’fﬁlxﬁﬂl I:F'Qpig{f?axfeg é Ex cﬁl[xﬂ? Ab&h in e Find Svdng table.

aponor phi ne ochl ori psul'es were prepar
']&redfotemtaeidnl aande ycddhal 2 qonh:dl @rupont 32@0 200)kpnister with a

[ Le fr. t) i ACl
ReGi ek RRRIP aPE B 2R RPE SOy B AL AP RTFg £o the fomgs of o
phg@ﬂﬁmdg'saﬂbgggﬁb&apsul e had a fill weight of 25ng,

and i ncluded the foll ow ng conponents: Conponent
Wi ght (g) Weight % (ww Pharmatose 150M 127. 725

wmwfm—ﬁ% & o9 gte
Pharma) M croni sed Leu¢ine 7.500 5. gCF‘f%gulé‘g?%r. bed

in Exanpl e 10) Aponor phVatuidedr ochlAmoslet 2. 400 Phréhtage
(dRﬂ =1 453@ (Ac desctibed-in Fidure 2R}

‘Apomorphine HCI "(Ex. 2) 0.0200ml 1 24mg 0.1931% w/w
HFA134a 6.45ml 7905mg 63.60% w/w
Water 0.75ml 749mg 6.03%
Ethanol 4.75ml 3751.50mg 30.18%
Total Formulation Weight 12429.50mg

Total Formulation Volume 11.97ml

Estimated dose of 200pg/100ul

Apomorphine HCI

It 1s expected that this formulation can provide a fine particle fraction of between
10% and 30%.

Example 17: Suspension pMDI formulations
Suspension pMDIs were prepared with HFA227, HFA134a, and apomorphine
hydrochloride ini 2 3M coated (Dupont 3200 200) canister with a Bespak BK630

series 0.22mm actuator. Specifically, the formulations set out below were prepared.

Formulation A Formulation B
Amount Percentage | Amount Percentage
Apomorphine HCl 26.7 mg 0.23% w/w | 104mg 0.9% w/w
I-(?I:"{.A?Iﬂa 4229mg 37.14% w/w |4321.7mg |37.4% w/w
HFA227 7129.7 62.62% w/w | 7129.7Tmg | 61.7% w/w
Total Formulation 11385.4mg 11555.4mg
Weight :
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15

15 In this regard, Pharmatose 150M avail able from DW
Pharma, conprises |lactose wth the follow ng particle
size distribution (according to DW Pharna

literature): 100% Il ess than 315m at |east 85%/ ess
than 150m at |east 70% | ess6Bhan 100m -64- and at

| east 50% | ess than 45m Sorbol ac 400, available from
I\/Eggl e Pharma conprises |actose with the foll ow ng

ERUtion [accor di ng (@790t €
100% | eps than 100m at | easf 99%

D
)

mate 9 501> JO70 €SS édba” 5
RroBa i Pr UPER N phar et oo PE/ B o) ana

] a) be o—that he
VI g \l\ C =]

o

-l euci ne was sandvvl ched betvveen the Sorbol ac, which in

Fto!l%x\gla\ﬁ@ﬁ ﬁ%g s{-‘é’&% hPﬁtﬂ@ﬁﬂs&P@a é:lg 0 EQ&SI 0;91910 discharges.

ers were ende ‘60 secon Orpm1

| Tll!EI negpltsheerRas Selhovd; eadowilie bieigly 28hyaragh/iof ¢he dl@sbsrchb@s

above. The pre-blend was rested for 1 hour before
further use. Preparation of Final Blend The

aponor piMdigeaddsechl ori de was| seng gched bet wken t he
pre-blend in the 15 m xing how | ending was carried

out fof DebivededRess at ZOOOFpﬁ 420-A¢r2 he Gi nfloni x

m xer . tM end—was—thenmrp WZm Si eve.
Thereafiter, "the final blend wasS placed in capsul es,

each CdMBarheMD@sea f| T we gm 14(qu 25rrg The

‘capsul ¢ test ed
in an s 3),
with t rThed

above, provi d| ng the foll ovm ng results: Delivered Dose
wHéreid Whing pofitIoet defenesldasDopertiflet kdvilps diantgiemef less than or equal
th)’ rticle Fraction 67% (percent of the delivered dose
25K ne Particle Dose 55% (percent of the total
dose <5n) MMVAD 2. 3m

Example 18: 400pg apomorphine hydrochloride capsule for use in Cyclohaler

Five 400pg apomozrphine hydrochloride capsules were prepared and tested in a
Cyclohaler inhaler (trade mark) (available from Miat) in an ACI (U.S.P. 26, Chapter
601, Apparatus 3) configured for operation at 100 L. min™. Each capsule had a fill

weight of 25mg, and included the following components:

Component Weight (g) Weight % (w/w)
Pharmatose 150M 127.725 85.15

(DMV Pharma)

Sorbolac 400 12.375 8.25

(Meggle Pharma)

Micronised Leucine 7.500 - 5.00

(As described in Example 10)

Apomorphine Hydrochloride 2.400 1.60

(dsp =1.453pum)

(As described in Figure 2B)

In this regard, Pharmatose 150M, available from DMV Pharma, comprises lactose
with the following particle size distribution (according to DMV Pharma literature):
100% less than 315pum, at least 85% less than 150pum, at least 70% less than 100pum,
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Fine Particle Dose 220g %Jtrafine Particle Dose 44%
(percent of the total dose <3n) Utrafine Particle
Dose 175g U trafine Particle Fraction 53% -65- Figure
20 illustrates the average anmount (in mcrograns) of
drug that was delivered to-e@ch of the conmponents of
the AClI, and retained in the device. Thus, for
exanple, the ultrafine particle dose can be produced

AnodBE S0BaL S BYn UBEC! D Sac Q@@,kﬁgﬁablg’ ffonE?\@égéifg%ﬁagﬁm

400g_aponor phi ne hydrochl oride 2ng blister
cppTisep Hictase with dehfcliovieg piitiskesiz distribupbeaceddiagdo Meggle

esteq. | n 1 he.,-hohal en of ample 54 n ACl (USP 2§, :
RRER Lt Ay O AD A R osS BT PR 5P s i Siitrpadhat east
%% lestrictiin 32umach blister had a fill weight of 2ng, and

i ncluded the 10 foll owi ng conponents: Conponent Wi ght

(g) Weight % (ww Respitose 45-63m sieve 120 80 (As
Blesah g O f iPRe l e 1) Aponor phi ne Hydrochl ori de 30

50 =T. (As described in Figure 2B) The

‘Bpoimrphitere, Sydodahdml ledenvarshpehet dhell héting dowl 86 that the

PR SRR et oL O e SEnerally, deseried.

Bt ectethelfHaratBse UTRS patvd 0P Bldhdled Got BE s&donad 9{@600er
m xer. The_blend was ?hen passed through a 212m si eve.

vrng bafietich Gradpmén Hligh Shear Mizer described ebeve. ddsipre-blend was

flicatss 1 BauE PorRe FidtheMREONt Of 2ng. The blisters were

then placed in the inhaler of Exanple 5 and tested in
an ACl (U.S.P. 26, Chapter 601, Apparatus 3), with the
ﬂ%taa n Io¥ .dal 'lac{he Cl TDAS descri bed above,

' wing results: 20 Delivered Dose

TH6 apiifdftorphine hydrochloride was sandwiched between the pre-blend in the
mixing bowl. Blending was carried out for 10 minutes at 2000rpm using the

Gtindomix mixer. The blend was then passed through a 212um sieve.

Thereafter, the final blend was placed in capsules, each capsule haying a fill weight
of 25mg. The capsules were then placed in a Cyclohaler and tested in an ACI
(U.S.P. 26, Chapter 601, Apparatus 3), with the data analysed via the CITDAS
described above, providing the following results:

Delivered Dose (%) 81%
(100*Delivered Dose/Total Dose)

%Fine Particle Fraction 67%
(percent of the delivered dose <5um)

%PFine Particle Dose 55%
(percent of the total dose <5um)

MMAD 2.3um
Fine Particle Dose 220pg
%Ultrafine Particle Dose 44%
(percent of the total dose <3um)

Ultrafine Particle Dose 175pg
Ultrafine Particle Fraction 53%
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' fornﬁbaﬂimnan'd i nhal er of Exaﬁpigxti(g) tkéﬂérghﬂ%z(tw/m)

100*Del i vered Dose/ Total Dose) %-ine Particle Fraction
81% (percent of the delivered dose <5 %-ine Particle
Dose 72% (percent of the total dose <5.tm) MVAD 1.70m
Fine Particle Dose 288g %Jtrafine Particle Dose 67%
(percent of the total dose <®m--66- Utrafine Particle
Dose 266g %Jtrafine Particle Fraction 75% (percent
of the delivered dose <3m Figure 21 illustrates the
I?ﬁﬁé@@%ﬁ&%éﬁ ! B t S, i

livered to ffh%gggfgggoﬁ%%tﬁ gﬁgfﬂ{cﬁ%%%s) and\’é’aﬁ?t W?sndehvered
te lsechief theecomprnents of thexiGh laed retinedintthafeviee. pThbs,dbe

SEB 00 DRSS AT R B B rrons
pgekgeat ed fromthe ACI data is remarkably fine, and - = -.

very close to the nedian diameter determnined by |aser
light diffraction, for this batch of aponorphine

q{lﬂ@hbmo% a am% 2% a&feﬂfér:‘ 2:hg 9HLE, ©B) . Thi s
I ndrcates t |C|ent|yredu0|ngthe
Rivad0Qug, afmmorpbml hysleocthbqndd lshqmcns Ivesry ppararéd hmd tested in the

ther han g 2 {s is hi unu or
BRIAEERRARL RS 00 ROP 1056 26, Chinre (0 Hpghcirop ) Conigticed for
o@l&ﬂd’ﬂﬁn{:ﬂ'ﬂ God. Ih.hhdf Qdth Wlisbe had a&hll Weiglht BﬂQI:dg‘r: Llﬁd %(ﬂ@aed the
V\ﬁs ng,egl ivered with the Cyclohal er of Exa e 18, a

PRSI 2. 3m was neasured, indicating that
thls formul ati on and device was not as efficient at
elimnating agglonerates, 15 When conpared with the

(el BN aVald I f\l’

and Exanplt-e—19—atS Fov-ded—a—supert
del %%slpgc?s?j!égé?’g éé’% Vi 810/512 fine paftilcl e
fra rticle_ddse (7?0A1\/Q
550 AReRromphire Fydrordlonida i ¢l d 3ose (67% (20 4499 .
(dso =1.453pm)
(As described in Figure 2B)

The apomorphine hydrochlotide was sandwiched between the Respitose in the
mixing bowl as generally described in Examples 2(a) and 2(b). The powders were

blended for 5 minutes 2t 2000rpm using the Grindomix mixer. The blend was then

~ passed through a 212pm sieve. Thereafter, the blend was placed in blister, each

blister having a fill weight of 2mg. The blisters were then placed in the inhaler of
Example 5 and tested in an ACI (U.S.P. 26, Chapter 601, Apparatus 3), with the
data analysed via the CITDAS described above, providing the following results:

Delivered Dose (%) 89%
(100*Delivered Dose/Total Dose)

%PFine Particle Fraction 81%
(percent of the delivered dose <5um)

%PFine Particle Dose 72%
(percent of the total dose <5,,un)

MMAD 1.70pum
Fine Particle Dose 288ug
%Ultrafine Particle Dose 67%
(percent of the total dose <3um)
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20 It is also apparent fromthe above data that the
formul ati on and i nhaler of Exanple 19 produces an
ultrafine particle fraction (<3n) of nore than 70%
Wiile a fine particle fraction (<5m can be

consi dered acceptable for |o68l- delivery, it is

bel i eved that for system c delivery, even finer
particles are needed, because the drug 25 nust reach

t he al YemlrhfidOPR&cROSE{HET 1 nt o the DI OPQ@G geam AS

such apultrafine particle fraction inlexcéss of 7
i s par { VeWlteafing PaghicienFragtions. The abovel|7%fer enced
dat a i N(hezedm>ftthateliieeeddedecediad) i nhal ¢r in
accordance wth the present 1nvention i1s partrcularly
efficient when conbined wth the preferred 30 -

Highred!l dilnssretesnthg arerage Ameunt {in mistogsamelerh diug thatt wasrdelivered

gL AT e A B
dltpafind pdrticle dufse Exmbpipeodifted\itdrh thisalapy edisy ROCITDAS package.

i nhal er), provide significantly better performnce
t han the suspension pMDl of Exanple 16, which 5 had an

I8 bedotdd 1R t}EﬁEMAD%f 1. 70@.Bdgeaeréféd1ﬁo%@&d:?dam is
Dose of 52.4% Exanple Conpari son of co-je

rpmptkabilyafier, roe varotlossele tehpcn@}lgm disaneténdatedmingd hs laser light

AR b lor TR N AR B SO BAIH AR Mo

Higddei58). fids imﬁ1d&ibeshhmnﬂ5uanbﬂemcéfﬁheﬁ&y fediupinigathe dBsg to, or

(=)

Yo

then.tested., The co-jet mlling was arr ed out
- qlopedo; 1Y PHR PHficlest SRS %ﬁ%mﬁia@? ¢ ot dt bighlggunusual for
dhhiled Do e}‘:a&l e, NPEdahe R SleAh &Y 8 1AM RIrochloride (ie.,
Mcron Ltd). 19 08 of Sorbol ac 4 Iact ose ‘and 1.

ipparicde etﬁF)s%F delivetsdl wish et €yelohtlenefiExpmplerd, a larger D
Jéechian %@gﬁ&@u&m&mmgg%m fothn pﬁrngcc?e?%%fstnoq as

sett'ing of 20% power 5 m nutes,

ofBtienngt @maé)%g)cg@qménateslo m nutes. This materi al

was recovered and recorded as "2A". 20 15.08 of

aponor phi ne hydrochl oride and 0.75g of micronised

Whhﬂ d6inperedevith tEofdrinibdionaddiahbie bam&n‘pwm Kue t@mulation

ter was praocessed.af a sefti 20%
gﬂ hgégmpféoﬁ %%ar%d%# % BYRSTIRG %ﬁvged/ % orvs 81%),
E-LQ: }'mrﬁufe%ctﬂ;ﬁ' (swmt 8794} %\ﬁﬂé PaBEQY aas?eda@wv; &695)dad
2B". 25 2. "2B" plus 0.4g mcronised |euciné

'ﬁélt@ﬁélleema'é‘é Bysfh@ﬁ'ﬁfﬂﬂh 44%prtar and pestle

It is also apparent from the above data that the formulation and inhaler of Example
19 produces an ultrafine particle fraction (<3um) of more than 70%. While a fine

parﬁcle fraction (<5um) can be considered acceptable for local delivery, it is
believed that for systemic delivery, even finer particles are needed, because the drug
must reach the alveoli to be absorbed into the bloodstream. As such an ultrafine

particle fraction in excess of 70% is particularly advantageous.

The above referenced data indicates that the preferred inhaler in accordance with
the pi:esent invention is particularly efficient when combined with the preferred

formulation in accordance with the present invention.



for 2 mnutes. 2.5g mcronised | actose was added and
bl ended for a further 2 mnutes. 5g m croni sed

| act ose was added and bl ended for another 2 m nutes.
This m xture was then processed in the AS50 Spiral
jet mll using an inlet presstite of 7 bar and a
grinding pressure of 5 bar, feed rate 5m/mn. This
powder was gently 30 pushed through a 300m netal sieve
with a spatula. This material was recorded as "10A".
-68- 1.5g "I QA" was conbined with 0.20g m croni sed

It shevldjals bmalotsd 'ﬁbgt kyith Sbe Hotmaatiappof Eazmnpleel abgwiru}adcb

e R T e T p—

 sigdficimly Bdttes peffoembide thas thé etszs@edﬁdn pMD1QBExampdd16, which
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m cronll\égd aponor phi ne HCIJ) n;] m croni sed | edci ne
Ehos hatran FRE of 46 Fagde oEipg tRatieln P precefsds44-
at 20% (1000rpm) for 5 mnutes. This initial -blend
vvas then processed in the ASSO Spi ral jet mll wusi ng
. dans J61aed B

t5 ba - feed rate 5rrfl/m n ThIS rraterl aI vvasrecorded
ar%’é*milA" After blending, this powder was rested

A\ttt e lif apan@rpHias hpasocgRitdeyfopatREdns WMhOGEd e 2ipieRfbarticles
net al si eve by shaking. This materjal was recorded as

wepEpreparsd by cotigt 6‘14?1% and pgdegnatusion 2pd thesy. fogmulations were

.mesrteawert—ht LT geaptﬂma%uwn Dggtctmm QHHRE b and

pestle for 2 mnutes. m croni se acf osé was

Medeah odiudiolnl fendesd wafs cnma“-df euttiharMechuinnfitsion syhtem Gfosokawa

gr_l Egl}_tté)gd | act ose was added and bl ended for anot her
This m xture was then processed in the AS50

Splral jet mll using an inlet pressure of 7 bar and

ri gi pressure of 5 bar, feed rate 5ml/mn. 20
fg of SoaHa H Taeier ad kel miTeRit LrlSoeRs Heteafombined in

& QMSCH%:IBP SoS Bttt ThEthterAPYEY bR ¥¥§§ kg :
" fZA" 16. g ooffgSor bol ac 4%61 and % 85g of m%grtq%dda%)/o power

fos pominuitese Fellosrestlyia sertingeof Wchawgq:ﬂmﬂ@rmgysce s dnaterial
p%e8§&gd%%]dggc@r Qé)r:p}(r) for 5 minutes then at 80%
00rp

m nutes. This material was
recorded as "13A". 0.5g m croni sed aponorphi ne HC

"13A" in a r t ar, wth
o 48 of arse iihe MR bl gae SR st apFoq bl geind ere
&btﬁbﬁédﬁrli‘ltwmclﬁanoFusmn system. The matetial was processed at a setting of
20% power for 5 minutes, followed by a sétting of 80% power for 10 minutes. This

material was recovered and recorded as "2B".

2.1g "2B" plus 0.4g micronised leucine were blended by hand in a mortar and pestle
for 2 minutes. 2.5g micronised lactose was added and blended for a further 2
minutes. 5g micronised lactose was added and blended for another 2 minutes. This
mixtute was then processed in the AS50 Spiral jet mill using an inlet pressure of 7
bar and 2 grinding pressure of 5 bar, feed rate 5ml/min. This powdet was gently
pushed through a 300pm metal sieve with a spatula. This material was recorded as
"10A".
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300m netal sieve with a spatula. This nmaterial was
recorded as "13B". 30 A nunmber of foil blisters were
filled with approxinmately 2nmg of the follow ng

formul ations: 10A - 20% aponor phi ne HCl, 5% 1-1 euci ne,
75% mi croni sed | actose (co-j-é8nilled) -69- 10C -
26. 2% aponor phi ne HC1, 5% 1-leucine, 68.7% sorbol ac
(geonetric) 11B 95% aponor phine HCl, 5% 1-1euci ne

Ui 0" whd ¢ 2 Avith @06 ﬁﬁ&'&ﬁ{ BHTNRubGE anS% Y SLI6E §8bol
K?%%ﬁm cronj s(ggbllnact (;se % Set m Iul ed)an 138§g-u 20% e

%&WP%PY]E%E HORoTtay @u*éa m@a Fs%ﬁw Iinntes 4 (This powder was
S
geply fupfedsfighOl S0ou 2 e ORI RE Db pIRED CHR Skl as

neameledfasGmB'm The Aspirair was oper at ed with a

reservoir of 15ml at 1.5 bar. Each in vitro test was
conduct ed once to screen, and then._the sel ect ed

%@B@rgﬁﬁ&ﬁa ?x#h@tﬁeﬂ Blusjl ﬂ%ﬂg{d raedk @rgﬁnl W&l §n the

al so repeat'ed ACl at 601 14 FormiFat i on
MerkagpFpeiog gystap[an@qucmed\AM% Z00rpmY forab nfighted 5iThis initial -

YBBF 1Bk bt ) BSA IR i Srign it ity o7
8@ling 6BBsdre of 51ba3Pfeed 3Bi2 Sh@Z&J.ﬂ. SPhis lnﬁénal]!@ék]tecorded as

éqgg 1601 1.49 Ave. 1905 1657 1589 1.43 SD 32 31 33
7 RSD 1.7 1.9 2.1 4.6 11B 1895 1559 1514 1.58

After blending, this powder was rested overnight, and then was gently passed
through a 300pm metal sieve by shaking. This material was recorded as "11B".

2g micronised apomorphine HCI plus 0.5g micronised leucine were blended by hand
in mortar and pestle for 2 minutes. 2.5g micronised lactose was added and blended
for a further 2 minutes. Then 5g micronised lactose was added and blended for

another 2 minutes. This m1xture was then processed in the AS50 Spiral jet mill

using an inlet pressure of 7 bat and grmdmg pressure of 5 bar, feed rate 5ml/min.
This powder was gently pushed through 2 300pm metal sieve with a spatula. This

material was recorded as "12A".

16.5g of Sorbolac 400 and 0.85g of micronised leucine were placed in the
MechanoFusion system and processed at 20% (1000rpm) for 5 minutes then at 80%

(4000rpm) for 10 minutes. This material was recorded as "13A".

0.5g micronised apomorphine HCI plus 2.0g "13A" were blended by hand in a
mortar with a spatula for 10 minutes. This powder was gently pushed through a

300um metal sieve with a spatula. This material was recorded as "13B".

A number of foil blisters wete filled with approximately 2mg of the following

formulations:

10A - 20% apomorphine HCl, 5% l-leucine, 75% micronised lactose (co-jet milled)
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1895 1549 1485 1.62 ACI 1923 1565 1504 1.62 Ave.
1904 1558 1501 1.61 SD 16 8 15 0.02 RSD1 111
12A414 387 363 1.63 410 387 363 1.66 406 378 355 1.68
Ave. 410 384 360 1.66° SD4 55 0.03 RSD1112
Total ave. 2050 1920 1800 -769 -12A 395 365 341 1.80
411 385 360 1.85 ACI 400 370 349 1.84 Ave. 402 373
350 1.83 SD 8 10 10 0.04 RSD 2 3 3 2 Total ave.

1@@132612@/6§Ba Hiab I}ﬁc11§°/ﬁqwa!netaswv/f£o%w@ (deokl )
FPF( ED , 1.5 bar 15ml reservoir
11E5 (mor(;dxsm WCSQH%o lflame (®get miiBed)OA 86 93 87

8058 PR B 85, 9 ind 05 gl Tl (AR P
13B - 20% apomorphine HCI, 5% l-leucinei, 75% Sorbolac 400 (leucine & Sorbolac
MechanoFused)

These were then fired from an Aspirair device into an NGI at a flow rate of 601/m.
The Aspirair was operﬁted with a reservoir of 15ml at 1.5 bar. Each in vitro test

was conducted once to screen, and then the selected candidates were repeated.

Further candidates were also repeated in ACI at 60 1/m.

Table 14
Formulation MD (ug) DD (pg) | FPD (<5pm) | MMAD
2mg, 1.5 bar (ng)
15ml reservoir
60 1/min
10A 384 356 329 1.78
13B 359 327 200 1.54
. (1793) (1635) (1000)
10C . 523 492 374 1.63
11B 1891 1680 1614 1.36
1882 1622 1551 1.44
1941 1669 1601 1.49
Ave. 1905 1657 1589 1.43
SD 32 31 33 0.07
RSD 1.7 1.9 2.1 4.6
11B 1895 1559 1514 1.58
1895 1549 1485 1.62
ACI 1923 1565 1504 1.62
Ave. 1904 1558 1501 1.61
SD 16 8 15 0.02
RSD 1 1 1 1
12A 414 387 363 1.63
410 387 363 1.66
406 378 355 1.68
Ave. 410 384 360 1.66
SD 4 5 5 0.03
RSD 1 1 1 2
Total ave. 2050 1920 1800




Ave.

83 96 93 77 22 SD O 1.5 3.52 RSDO 1.6 4.5 9.1

11B 80 97 94 74 14 78 96 93 70 14 ACI 78 96 94 72 12

Ave.

79 96 94 72 13 SD1121 RSD1139 12A 88
94-89 68 13 89 94 89 66 12 87 94 88 64 12 Ave.
890 66 12 SD0121
88 93 84 55 8 ACI 87 94 85 56 8 Ave.

88 94

RSD 0-703 5 12A 86 94 85 57 9
87 94 85 56 8

SD1111 RSD1127 -71- Table 16 Formnul ati on

Ecovery Throat| 85 ster Deygse 2n03411. 5 bar Ipigo
reservoir 601/ piyy 10A 96985% 0. 3Pag®0 13B 94Pq 20% 3%
6% 10C 100% 16pgyo 4% 10180101% 2P [ 6% 10% | 4 a4
ACI ’
Ave. 402 373 350 1.83
SD 8 10 10 0.04
RSD 2 3 3 2
Total ave. 2011 1866 1750
Table 15
‘Formulation FPF(MD) | FPF(ED) | FPF(ED) | FPF(ED) | FPF(ED)
_ng_, 1.5 bar 1% % % ‘ % %
15ml reservoir | (<5um) (<5pm) (<3pm) (<2pm) (<1pm)
60 1/min
10A 86 93 87 60 13
13B 56 ] 61 52 42 19
10C 72 76 67 51 16
11B 85 96 95 81 24
82 96 93 77 22
82 96 92 74 20
Ave. 83 96 93 77 22
SD 0 1.5 3.5 2
RSD 0 1.6 4.5 9.1
11B 80 97 94 74 14
78 96 93 70 14
ACT - 78 96 94 72 12
Ave. 79 96 94 72 13
SD 1 1 2 1
RSD 1 1 3 9
12A 88 94 89 68 13
89 94 89 66 12
87 94 88 64 12
Ave. 88 94 89 66 12
SD 0 1 12 1
{ RSD . 0 1 13 5.
12A 186 94 85 57 9
88 93 84 155 8
ACI | 87 94 85' 56 8
Ave. 87 94 85 56 8
1 SD 1 1 1 1
RSD 1 1 2 7




99% 2% 0. 2% 14%
13%
0.5% 17% 100% 2%
100% 2% 0. 3% 18%

109% 4% 0. 3% 6% 108% 4% 0. 29/16%

Ave. 108 4%0.2 6

104% 3% 0. 4% 7% 108% 4% 0. 2% 6%
TABR. 16106% 3% 0.3 7% SD 2 1°0.1 1

102% 2% O.

0.1% 18%
SD110.

%

3% 14% Av

21

e.

101% 2% 0. 4%
SD1.500.2 2.3 RSD 1.5 0 57 18 11B 100% 1%
ACl 101% 2% 0. 4% 18%

Ave.

RSD 1 35 62 3 12A
107% 4% 0. 02% 7%
SD100.11 RSD1O0829 12A
ACl 105% 2% 0. 4% 7%
RSD 2 33 35 9 The

<0-fot—mled forpulations once again exhihite _ :
Eevoplatinm FPrs pRerovaryi s| ThregfensepBlistesg apDsvideve
Bt i nhal ef device. [The inprovenent apppars to
25mbrésgrymky due {o reduced|throat deposition phich
wad/diss than 5% | conpared o between| 16 and 2Pp% f or
1ok MechanoFused fog9sul ati ohs% " 12A" Whagepr odufed, as a
‘ t of "10A" _but excluding the MeehanoFusefd
éf’g- blend (to shoy?#% was np29%requirpd¥e - 72-| G¥e
roduci bt Tty ol i FPEsT o ar et Wwh i h—the :
ornul ati on 12,)&, 1 %géb?r‘)’repar At} on 2% 4%
11B : 101% 2% 0.6% 10%
99% 2% 0.2% 14%
102% 2% 0.3% 14%
Ave. 101% 2% 0.4% 13%
SD 1.5 0 0.2 2.3
RSD 1.5 0 57 18
11B 100% 1% 0.5% 17%
100% 2% 0.1% 18%
ACI 101% 2% 0.4% 18%
Ave. 100% 2% 0.3% 18%
SD 1 1 0.2 1
RSD 1 35 62 3
12A 109% 4% 0.3% 6%
108% 4% 0.2% - 6%
107% 4% 0.02% 7%
Ave. 108 4% 0.2 6%
SD 1 0 0.1 1
RSD 1 0 82 9
12A | 104% 3% 0.4% 7%
108% 4% 0.2% 6%
ACI 105% 2% 0.4% T%
Ave. 106% 3% 0.3 7%
SD 2 1 0.1 1
RSD 2 33 35 9

The co-jet milled formulations once again exhibited exceptional FPFs when it is

- dispensed using an active dty powder inhaler device. The improvement appears to
be largely due to reduced throat deposition which was less than 5%, compared to

between 16 and 29% for the MechanoFused formulations. "12A" was produced as a

repeat of "10A", but excluding the MechanoFused pre-blend (to show it was not

required).
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of which is described above, was tested. A nunber of

foil blisters were filled with approxi mately 2ng of
formulation 12A. 5 Through |ife dose uniformty was

tested by firing 30 doses, with the enmtted doses

col | ected by DUSA Through 174e dose uniformty

results are presented in the graph in Figure 22. The

mean ED was 389g, with an RSD of 6.1% and the through
Tht keprdehdibity o0fthd FPFs obflinedrwigh the fOSeulh@6dP A} iRpreparation
was. very good. Exanple 21: Provision of approprlate

°5W8+f%rlbl4F?Fé1b&é§@§VFr‘6%ﬁtFﬁé phase | study it was

di scovered that the maxi numtol erated dose of inhaled

aponor phi ne was around 900g. 15 The fornul ati on used

Al mribengf] feil blisrerompor fllatiwith ¥ppraxiha iy 2mgfof formulation 12A.
onpr.phine. erjments wt l.ister fill ,weights o

THHPERIE 458+ PBIRB RS PH BPE O0rlosh PUtE iy rifed doses

cBlRYéTSy BUIACTRRS Oghth% dos@GhIFIMBY rekdls a @,?ﬁb.;&wl@the gtaph

900g dose, it would therefore be necessary to increase

in Rigapt 23t er fill wei ght from 20 3ng to 4.5nmg of the

600g drug formulation, or to use a nunmber of blisters

(e.g. 1 x 600g/3ng and 1 x 300 g/1.5 ngy). Another
Tthptnhm EDubab 389 ulgpwithamaRse of 6el %drangd the akirdugh nif@ Q8kiviedy of this

intain a fill weight of 3ng per blister.
dﬁ‘fg if’ﬁ'f°§e%%ﬂ‘ﬂgaté?’?8"ﬁscvﬁﬁ g9dhanuf act ured in the manner

~set forth above in Exanple 2, - with the conponents

provi ded in the follow ng armunts for a 3ng blister:
PVEVEE (DALY .'P ’-“yu‘rf'u_l‘n_ PPIE AP OARMAP [COBRES o |—|G 900 30

08 OB sl PP B0, el i b o

inlalesd appobdrphine was aveugd®00epom 3 to 4.5ng in the
blister, the FPF decreases slightly using the 20% w w
formul ati on. The FPF of the 30% w w formul ation

Thedbaasiktos hisghid Fxi@piédPincdip oratedBORE &i/@s (G00AE) ot 30%

w w dr ug formu] ati on_can. be used to increase dose.
apomorphine. Experiments with blister fill weights of 3mg were petformed and

these blisters were shown to provide a fine particle fraction of 72%. To obtain a
900pg dose, it would therefore be necessary to increase the blister fill weight from
3mg to 4.5mg of the 600ug drug formulation, or to use a number of blisters (e.g. 1 x
600pg/3mg and 1 x 300 pg/1.5 mg).

Another option would be to increase the drug load from 20% to 30% w/w to
maintain a fill weight of 3mg per blister.

This formulation can be manufactured in the manner set forth above in Example 2,

~ with the. components provided in the following amounts for a 3mg blister:

Composition Amount (ng) Percent
Apomorphine HCl 900 30

| Lactose ' 2100 70
Total 3000 100
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5 Table 17 - Summary of ACI results of 20 and 30% w w
drug fornul ation Fine particle dose Fine particle dose
< Sm<_3m Fornulation/blister detail Dose (Q)
Fraction Dose (g) Fraction 20%ww 3 ng (600g) 370.41
72.45 282.65 55.28 20% w w-#35ng (900g) 550.48 69. 19
412.88. 51.90 30%ww 3 ng (900g) 611.07 74.33 460. 98
56. 08 Exanple 22: Conparison of use of sieved and

THRA Y Sébuled Heh B GATIIENT BRI Ay f 0AIhchlralslly the £

oi ng 30% w w bl end devel oprrent a bl end using
imﬂr@m ¥104.bongiingheblistef, tRe FBFt deseeasysGlightipwsing the 20% w/w

REFREREE: 0 Ao G R R BB Bt AL B R 4% i

ifdishees ltlmta)so% S /Ghigagfforditiladibh @an Garsbé toiitdéae idesed

- in the manner set forth above in Exanple 2; wth the

conponents provided in the follow ng amounts for a 3ng

ﬂbﬂéi?r SrurddID OF Al TR N o"”io £ 36%@W

900 S0 Sorbolac_400 UU /U lota

I nitial results show haFmehpaERHedﬁ)st he{ si Fisgdparticle dose -
fornmul ation (65% is higher th&8pm he 20|FPF of €B&m

Forhfledoh pblizleade il | DE- (ng) 4 Pﬁxame Dose pF Fraction
Preparation of pMDI formul ationjgedyurther forrru at | %)

roni Sed aponoiphi ne _an

126%% witird. SmBEOB0g)i poi GSMBI—D éa|6@ 19ei gh¢d12.880 a | 51.90

r ancf Hocalcan

?@)‘% WW&;&&U&%V ESeRYQ hIVEnT 9%4@33’ Diﬁ@é 896“ cula3.28

AT WS FaiiniBrus] S Dhst emvAasa fahAIOh: t achah o8

to the-Targest port Tnthe I1d wth the equlpnent
running at- 3.5% The port is sealed and the coaling

le 994 t:e %‘Jn%h of R EGN JARIE udsfevield @ac@&se@r/flgﬂéarﬁcles
mn es m nut es. eC]UI ¢

Aspajof éh% gogdifg 3a‘¥osvréwhl@ui dentleproenteshiend pging Sorbolac 400
I L AR OS) £ TR005 SFhs pIESHAA! cal ly.

The formulation was prepared with unsieved Sorbolac 400 and sieved Sorbolac 400

(using a 100pum mesh sieve).

This formulation can be manufactured in the manner set forth above in Example 2,

with the components provided in the following amounts for a 3mg blister:

Composition Amount (pg) Percent

Apomorphine HCl 900 30

Sotbolac 400 2100 70
[Totl’ —[3000 | 100

Initial results show that the FPF of the sieved formulation (65.%) is higher than the
FPF of the unsieved formulation (61%).
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10 Preparation of cans: 0.027g powder is weighed into
the can, a 501 valve is crinped to the can and 12.2g
HFA 134a is back filled into the can. 15 Exanpl e 24:
Preparation of MechanoFused fornul ation for use in
passi ve device A further fov4mul ati on according to the
present invention nay be prepared as follows. 20g of
a mx conprising 20% m cronl sed apormrphl ne, 78%

‘ O . : %glnesr um stearate are
y M NI  MechanoFusi on
Aﬂs&eﬁ&mﬂmdmmefdmg t@dlmplrdsenttmeedtmngrasy bp @repared as

thell with the 20 equi nt ni,ng The |
@ QeemicaomiseiaRgrEe ﬁ‘bJ %@sérc S Gipoid GBED
ar%%ua intd 2 bEMHeratI‘h% 96vh Ry i® trTh{Fetres té dhd PRk AWa ARES-MINT
m nut es.- The qui pment is switched off,

M:hchmﬁdsm anumt e ar ok} dttashed torthelatgsat pertdn ahelid with the
nechan cal 0 [

TGP A EPOHREC 600 o LRoBP At P Tt he AokhE i ricched on.

THBRY dmrteﬁxdnrhttmo feB efin6eet foldowdd p5Y% fdmlt)hmnutes The
regard to Exanple_ 2, wi th onponent vided in

CWBEICBE [ R s ASEPAn g A3 E P BT OB CBFHE

LRpmepki ne free base 600 20 Lactose 2400 80 Total

3000 100 -75- In the preceding specification, the-
“invention has been described with reference to

ecific exenplary embodi nents and exanpl es thereof.
PRl of,

SW&ver, be evident that various
or(mdgfpo&alet mmgneu mhe ke sanyay50pd viinel és ¢rheped oo vhd mmnd
artin fromt broader spirit and scope of the
Ff* 4ads agk /P S A cl ains that 5 fol | ow.
The speci fication and drawi ngs are accordingly to be
regarded | n an il Ifustrat ive rrafnner rat her than a .

.r..S-

d
ff%gﬁérrrgnﬁmréh agé/oiﬁu%féo' g&xseay Lrvarrasﬂ naal}lm! ﬁxtebS?ﬂzd as

sttt on com aponor phi ne
fajowar E‘Bg ofa lpex rgmiprisinge2(% munpg:fmsdfapgmorphme 78% Sorbolac 400

lactose and 2% magnesium stearate are weighed into the Hosokawa AMS-MINI

MechanoFusion system via a funnel attached to the largest port in the lid with the
equipment running at 3.5%. The port is sealed and the cooling water switched on.
The equipment is run at 20% for 5 minutes followed by 80% for 10 minutes. The

equipment is switched off, dismantled and the resulting formulation recovered

mechanically.

Example 24: Apomorphine free base formulation _
A 600 microgram formulation can be manufactured in the manner set forth above

with -.regard to Example 2, with the compbnenfs provided in the following amounts:

Composition Amount (ug) Percent
Apomorphine free base | 600 20
Lactose 2400 80
Total 3000 100




5 base; pharmaceutically acceptable-salt-or- ester. 2.
A conposition as clained in claim1, wherein the
aponor phine i s aponorphi ne hydrochloride. 10 3. A
conposition as clainmed in either of the preceding
clains, wherein the adm nis@sation of the conposition
by pul nonary inhal ation provides a Chsx within 1 to 5
m nutes of admi nistration. 4. A conposition as clained
Ih ﬁn&{:ﬁ:k@@lﬁ% fi&lldnl PR VR IShAbdeRaR A Hith xeﬂ:?ence to
. conposition as claimed in claim4, wherein t
p}m&c ms#natlaﬂyeqsh odimghtsl and éxampleschpeof.t Imﬂhbomeaembd evident

e Re Faisetgpe PRE CRttah ey Porob TRriagEgpe: departing

fioMh ﬂi@bidaﬂelpipiﬂt S scdplefthd alvendbn @k k& f&a@u Bthe claims that
hal f-1ife of between 50 and 70 m nut es.

follpwpo dibe isperifisatiomsancedramipgsiye arrordinglyre lmi@getﬁedgn an
d&ls@ﬂa{l@e oMRGELL @%Jﬂﬁan Q‘IE‘M&EJ%&EL@” of the conposition
y pul nonary 1 nhal ation provides a dose dependent
"AUCO C,. 25 8. A conposition as clained in any one of
the preceding clainms, wherein the admnistration of
t he conposition by pul nonary inhal ation provides a
dose dependent AUCO. . 30 9. A conposition as clained
“in any one of the preceding clains, wherein the
adm ni strati on of the conposition by pul nonary '
i nhal ati on provides a dose dependent Cmax. -77- 10. A
conposition as clainmed in any one of the preceding
clains, wherein the admnistration of the conposition
by pul nonary inhalation is not acconpanied with the
adverse side effects usually associated with the
adm ni stration of aponorphine. 5 11. A -conposition as
-clained in any one- of-the preceding clains, wherein
the conposition provides a dose of aponorphine of
from about 100 to about 1600 m crograns of
aponor phi ne or a pharmaceutically acceptable salt or
ester thereof (based on the weight of the
hydrochl oride salt). 10 12. A conposition as cl ai ned
in claim11l, wherein the dose is fromabout 200 to
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about 1600 m crogranms. 13. A conposition as clainmed in
claim 12, wherein the dose is fromabout 300 to about
1200 micrograns. 15 14. A conposition as clained in
claim 13, wherein the dose is fromabout 400 to about
1000 m crograns. 15. A conposiG¢+on as clained in any
one of the preceding clains, wherein the 20 sexua
dysfunction is erectile dysfunction. 16. A conposition
@hifsai mted in any one of clainms 1 to 14, wherein the
sexual dysfunction is femal e sexual dysfunction. 25
17. A conposition as clainmed in claim 15, wherein the

rectjl unc enic. [18.. . ) )
B e BRI ol M ATRSRL o oy mbaluin, s
esmepbsitien dyﬁ@ﬂﬁhﬁglapenioi}?hlﬁé ORBiap om%Q Hife S kdnf Bf a free

s clainmed in any one t he precedlng clal wher el n
PAE Pl&fﬁiﬁ&%‘ﬁ@éﬁ*‘ﬁ%@& lﬁ*iﬁltpmﬁféﬁr conmposition. -78- 20.
A conposition as clainmed in claim19, wherein the
aponor phi ne has a mass nedi an aerodynam ¢ di aneter of
2.0m oA dosgmsitiih asikldordds icaimrt, ashebinithe dp o oglanes20,
¥n§ré¥ %k?dgaﬁi di an aerodynan1c 5 dianeter is"54m
oY §% A EBHPYsi tion as claimed in any one of
claims 19 to 21, wherein at |east 90% of the
gfonnrphlne has a particle size of 10mor |ess. 10 23.
ESFRASHioRs2 cllaimeddn cithet of thexreceding dhimswheedistthe

'ggﬁﬁn%ftrahhﬁ of4RO1Y G&lﬁgn g%q%n.gggxér' 18.&1%213 roJ1d?55n; Lu within 1

| ess. 24. A conp tron a I nany
%ihhnsu¢90f9¢®3uﬂthHE|n t he conp03|t|on further
conprises an additive material. 15 25. A conposition
as clainmed in claim24, wherein the additive materia

4s phAavidedidon anddmRdih f2iam, 3tinhd 8% 10 .2R0412 3],
of the conposition, by

5. A composition as claimed in claim 4, wherein the C___is at least Tog/ml.

6. A composition as claimed in any one of the preceding claims, wherein the
administration of the composition by pulmonary inhalation provides a terminal
elimination half-life of between 50 and 70 minutes.

7. A composition as claimed in any one of the preceding claims, wherein the
administration of the composition by pulmonary inhalation provides a dose
dependent AUC, . -

30

8 A composition as claimed in any one of the preceding claims; wherein the

~ administration of the composition by pulmonary inhalation provides a dose

dependent AUC,,,.

9. A composition as claimed in any one of the preceding claims, wherein the
administration of the composition by pulmonary inhalation provides a dose
dependent C_,, |
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wei ght. 20 26. A conposition as clainmed in either of

claims 24 or 25, wherein the additive material is

sel ected fromthe group consisting of I|eucine,
magnesi um stearate, |ecithin, and sodi um stearyl

fumarate. 27. A conposition-&3-clainmed in any one of

clains 19 to 26, wherein the. 25 conposition further
conprises an excipient material. 28. A conposition as

18! ai rEgoﬂn oﬁh@h?& LhimE £ gnoﬁehgf ﬁ%#rgé&i‘iﬁ g OB, hflerdif the

I n. ormof carrier ticles Having an avérage
aﬂa:umlsnhteors (374 éneon‘omiﬁbmmon?ByTpuBﬂomy inhabtippds inoit acccmspamed with

| ai ned i.p a one clains,l 18, mhe ej.n
e ARt i SRS el S iTRe Pl kRSl Gp b fpomorphine.
including a propellant, a solvent and water. -79- 30.
A conposition as clainmed in claim?29, wherein the

“1r opel FemposisopEaEIacd #hanbpuepatiEpregading\claims, wherein the

c\%ﬁ@%%ﬁ_{otd Ro{:'avﬁl% g'cﬁ)'s@%g ab%n%%ﬂﬁg o?ff %5’[’& %9 t%rab%gt 1600

reln the sof vent anol A conposition :
mAitrcgrains el apomarphine ex ofphahaamuaﬂlyt ﬂcQﬂIabMﬂhmrms&altHereof

t in an on1greater than 2% by
@%egr&ﬂ .J(’.;%éﬂﬁ 1‘5%%3“%@?%?1‘{16 %‘F t he sol uti on.p\DI
formul ation. 10 33. A conposition as.clainmed in any
one of clains 1 to 18, wherein the conposition is

Bus pehspmpopivbp 2 shaimed i clritnrid) whersp thefensds xam : about 200 to

n as clained in claim33, wherein the
%ﬁéb’ﬁ@?‘?dgﬁé}?’g} Al34a 15 and/or HFA227. 35. A

conposition as cIained in claim34, wherein the '

opel | ant incl ude 60% FAL3 an
g{o 0 5t '}'\4585}‘ 19081 45 %2% slaing, % %ehg' L}rom agout 300 to

mﬁﬁﬁqu@nﬁgﬁggﬁmgysfunct|on t he nethod conpr|3|ng
admnistering to a subject in need of such treatnent a
conposition as claimed in any one of the preceding

4.2 MR composttioftisNadnaa lﬁlcmm ihefdid i §§se 10HRS:81a8out 400 to

t he sexual® dysfunction is male 25 erectil
abosft 1068 mderograms.

15. A composition as claimed in any one of the preceding claims, wherein the

sexual dysfunction is erectile dysfunction.

16. A composition as claimed in any one of claims 1 to 14, wherein the sexual

dysfunction is female sexual dysfunction.

17 'A"Cdmpositibn as claimed in claim 15, wherein the 'efectjle djsfuncdon is

" psychogenic.

18. A composition as claimed in claim 15, wherein the erectile dysfunction is

otganic.

19. A composition as claimed in any one of the preceding claims, wherein the

composition is a dry powder composition.
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38. A nethod as clained in claim36, wherein the
sexual dysfunction is female sexual dysfunction. 30
39. A nethod as clainmed in any one of clains 36 to 38,
wherein the nethod does not cause the adverse side
effects normal |y associ ated-®Bt-h the adm nistration of
aponor phi ne. -80- 40. Use of aponorphine in the

manuf acture of a medi cament for treating sexual

20y weéﬂagas&gn BULIRAG b LA A0 einVRE B g{aﬁme has a mass
nmedi canen rises a conposition as cl
nmdeamierodmanm Hiatet&Sof Hpod br leks.use as cl a| med in
claim 40, wherein the nedi canent does not cause the
adverse side effects normally associated with the

2adm 5.6151@5&19811 af cRRRFPIPHLRE 20, Whereid tHhe YnAQWHEIan aerodynamic

i nhal er device conprising a conp03|t|on as cl ai ned
digméfryischien opless] ains 1 to 28. 10 43. A dry powder
i nhal er device as clained in claim42, wherein the
inhaler is an active inhaler. 44. A dry powder

22nhal e eompositian AR dlaimedid it ond of tlainiss1 Kb 21, Wiberein at least

in the i nhal er r h actuated i nhal er
ol p éh“zPs’m%PgPiegPéf‘H%Pcﬁﬂ?e q%qbumf Is%nder i nhal er

device as clained in any one of <clains 42 to 44,
wherein the blister contains the conposition. 20 46. A
23t i stiecompogitiah peglaimed implrim 32, whenew 3t leass 9006 of the i s
[ r 7 s clainmed in either of
loLn%néhlg h§£§ émc\?%sméoﬂikﬁleg% C%St er  conprises
pol yvi nyl chlorlde or pol ypropylene in contact with

| 2t4r.]e .y ngr%%logﬂugg as c?auned in any one of claims 19 to 23, whezrein the

composition further comprises an additive material.

25. A composition as claimed in claim 24, wherein the additive material is
provided in an amount from about 0.15% to about 5% of the composition, by

weight.

26. A composition as claimed in either of claims 24 or 25, wherein the additive
material is selected from the group consisting of leucine, magnesium stearate,

lecithin, and sodium stearyl fumarate.

27. A composition as claimed in any one of claims 19 to 26, wherein the.

composmon further comprises an exc1p1ent matenal

28. A composition as claimed in claim 27, whetein the excipient material is in .

the form of carrier particles having an average particle size of 40 to 70um.

29. A composition as claimed in any one of claims 1 to 18, wherein the
composition comprises a solution pMDI formulation including a propellant, a

solvent and water.
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30. A composition as claimed in claim 29, wherein the propellant is HFA134a
and/or HFA227.

31. A composition as claimed in either of claims 29 or 30, wherein the solvent is
ethanol.
32, A composition as claimed in any one of claims 29 to 31, wherein said water

is present in an amount from greater than 2% by weight to about 10% by weight of

the solution pMDI formulation.

33. A composition as claimed in any one of claims 1 to 18, wherein the

composition is a suspension pMDI formulation including a propellant.

34. A composition as claimed in claim 33, wherein the propellant is HFA134a
and/or HFA227.

35. A composition as claimed in claim 34, wherein the propellant includes about

60% by weight HFA134a and about 40% by weight HFA227.

36. A method of treating sexual dysfunction, the method comprising
administering to a subject in need of such treatment a composition as claimed in

any one of the preceding claims.

37.. - A method as claimed in claim 36, wherein the sexual dysfunction is male

erectile dysfunction.

38. A method as claimed in claim 36, whetein the sexual dysfunction is female

sexual dysfunction.

39. A method as claimed in any one of claims 36 to 38, wherein the method does

not cause the adverse side effects normally associated with the administration of

apomorphine.
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40. Use of apomorphine in the manufacture of a medicament for treating sexual

dysfunction by pulmonary inhalation, wherein the medicament comptises a

composition as claimed in any one of claims 1 to 35.

41. A use as claimed in claim 40, wherein the medicament does not cause the

adverse side effects normally associated with the administration of apomorphine.

42. A dry powder inhaler device comprising a composition as claimed in'any one

of claims 1 to 28.

43, A dry powder inhaler device as claimed in claim 42, whezrein the inhaler is an

active inhaler.

44. A dry powder inhaler as claimed in either of claims 42 or 43, wherein the

inhaler is a breath actuated inhaler device.

45. A blister for use in a dry powder inhaler device as claimed in any one of

claims 42 to 44, wherein the blister contains the composition.

46. A blister as claimed in claim 45, wherein the blister is a foil blister.

" 47. A Dblister as claimed in either of claims 45 or 46, wherein the blister

comprises polyvinyl chloride or polypropylene in contact with the composition.



