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OBAUG 2006 -1 Nasal pharmaceutical conposition: of
piribedil The present invention relates to a
pharmaceuti cal conposition for the nasal admnistrdgfi .
5 of piribedil. Piribedil is a dopam ne agoni st mhﬁ%@oﬂuﬁ 2006
stinmul ates dopam ne receptors; and the cerebral and
peri pheral dopam nergic pathways. Piribedil has
hi t hert o been Na$ainipstaspdigalisgmperdiopplatiribedlite in the
form of prolonged-release tablets to be swallowed wth
hal f a glass of water. The said piribedil tablets are
useful in 10 the treatnent of chronic pathol ogica
coghitive and neurosensory deficit in the elderly
Tli%aﬁrlf:%ﬂ{% inveRi S RIARGH ﬁ%ﬁ{eﬁ@éﬂ%gﬁg%ﬁibﬁ] k& rtﬂ%1 Bﬁsﬁf‘gdministration_
claudi cation 1 n chroni'c occlusive rteriopathies In
oftplixebdddwer |inbs and in the treatnment of Parkinson's
di sease. Piribedil may al so be adm ni stered by the
injectable route in order to inprove the painful
PiflBeHifl 8% @fpaRise HonAt WRAIhORAUMIES dbghnlisE %gﬁbﬁ: #HdtBE Kerebral and
sonetines in association with surgical 15 treatnent.
pephbgrpledoprinirergic psthwdies i n humans have shown that the
bi oavail ability of piribedil by the oral route is | ow
inrelation to the parenteral route and is subject to
Pibsaisli ehe mhathki€o Bedn alnifiterad byhihe d@algoatedn HEfoS@NGY prolonged-release

i.ndi vi dual _and_from one individual to another., The )
tablefs te Re syalleweb il lrbranglass ¢f watbedibe sail piribedil tablets are useful in
r Wa . i
o RO KELERT Bab ool S, BT B prer 2 BGRB8 claerty
patienthumeths dfa¥léarg hiossmedtadf infeanitiehe chidigticlosia, chronic occlusive

t herapeuti evel s are spread out. over. a period
ariPrQRAiiEs %ﬁ%lqvf?ahmbzan%mhg Hepih el l?ark%%tgs dipgagef or
"the treatnent of Parkinson's disease, the low

bi oavailability of piribedil and the niter- and
Pijiedramiasnelsy bd adininistered biyghe ihjectada cari¢ imbiden thammove the painful

r [ted i.n the .25 search for new f.ornul ati on. . .
magfE G o Aot B o isatede Fatre RS Hsppofigion ith surgica
tre¥@fenespeci al |y desirable for such Parkinson's patients :

that a rapid-action form be made
Pharmacokinetic studies in humans have shown that the bioavailability of piribedil by the
oral route is low in relation to the parenteral route and is subject to considerable variation

within one and the same individual and from one individual to another.

The currently marketed form of piribedil is a prolonged-release form allowing gradual

- absorption and release of the active ingredient. Kinetic studies in humans have shown that,

for the 50 mg dose, therapeutic levels are spread out over a period lasting more than

24 hours.

However, especially for the treatment of Parkinson's disease, the low bioavailability of
piribedil and the inter- and intra-individual variations in concentration have resulted in the
search for a new formulation allowing those problems to be solved. In addition, it was

especially desirable for such Parkinson's patients that a rapid-action form be made
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1 AUG 2006 -2 The pharmaceutical conpositions of the
present invention nake it possible not only to solve
t he known probl ens of the prolonged-rel ease formpl AUB 2005
also to offer a superior nmedical service which
especially allows the qualité of life of patients to be
i nproved. Being highly vasttiFari sed, the nasal nucosa
is especially well suited to the rapid 5 absorption of
piribedil provided that the pharmaceutical fonn is
mat ched to the <characteristics of this active .
The BYFEEICERHEAl ORBORSHBCT P Presehl TR FRBRGS 1 loggesible not only to
solgﬁ MRORhEWR TRoREMR! & MY [r8lohB&I-HdAS oM bAf @lso to offer a superior
characterised in that they conprise piribedil or a
mefiieal sacies twitel leypetatiyptimpiseths e(llltdh‘tYh@f?b&f of patentsntal IP%/HEPTOVGd-

e bt B &S ARS o2 T B-DEr FRESHH S Yot 1o e rapi
abébﬁﬁﬂ%?s ot PiRbedt CRHoYided that tthe pHavandduftalaf@mpriovinaened no the
t

e formof aqueous solutions or powders which can be
chadetensice pthit activemgnedigitt h the aid of a suitable
device allowi ng the anount of piribedil that is
required for obtaining the appropriate therapeutic
M&ET egfecihiy bandleftavasedian eanposifuray acdondihfeto the invention are
pharmaceuti cal conpositions, according tq tgg invg}qtiqpﬂl £
chathetepsedip dlet|theyscampriss Pimrdih or pephsrmpgrutipallyacggptaple salt thereot,
harmaceut | 1y ol klexéiSients.
e G U
cycl odextrins that nay be used in the pharnmaceutica
conpositiogns according to t enti.on are

The pbarmacentica) ,Copipe?gp%%ggpﬂnpgiﬁo g&%\éﬂbeqlﬂlé are pfov{gga(riein the form of
aqﬁéo@lé CORARKE o %\J&é&r _@rhﬁﬁycageohe ABA PG ed to WublaRditvith the aid of a
Pl y1 ng

any lI'imtation, methyl ated or'partLaII¥ .
suitaiéeatoedaloifig cthel adewttr phpiribedil that is required for obtaining the

| i ydr oxypropyl - p- cycl odextrin and, sul phobutyl
aPETOHEPt-eIﬂX‘%% ‘%‘ﬁ@gqeﬂytﬂ Fbe% Vé‘alni?é‘drq?lé QR dext rins are
partially and random y nethyl ated cycl odextri ns.

Partially and randony nethylated cyclodextrin is. .
Inpheplermbtanticglcdoptmettiond aeetiag i thednvragprdhgpirbedil is in the form

ofjliciie obh bEraHec T Y apdh@ighe around &7 (RAVER- 1

The piribedil is preferably used in the form of the base.

The cyclodextrins that may be used in the pharmaceutical compositions according to the
invention are, more specifically, B-cyclodextrins. Among the B-cyclodextrins there may be
mentioned, without implying any limitation, methylated or partially methylated B-
cyclodextrins, hydroxypropyl-p-cyclodextrin  and sulphobutyl ether-p-cyclodextrin.
Preferred cyclodextrins are partially and randomly methylated cyclodextrins. Partially and
randomly methylated cyclodextrin is preferably cyclodextrin wherein the degree of
substitution by methyl groups is around 1.7 (RAMEB). In nasal solutions, preference is
given to the addition of cyclodextrins.
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given to the addition of cyclodextrins. 0 B NUG 2006
-3 The anount of piribedil (equivalent of base) in th
phar maceuti cal conpositions according to the invenhignAUG 2066
that are solutions ranges from 10 to 500 rng,
preferably from 100 to 400 ng and the anount of
cycl odextrin ranges from 75 t%- 3750 ny, preferably from
750 to 3 000 ny, for a final aqueous solution of 10

THe amdunPoepieibadil fequivatentiof haza) inahe!pleritasealtivili mpositidfs according
m , .the anount of piribedil (equival ent of base% S

to 1the) FnE AR that carg (56 Ny fanggs tyomp |1>() tﬁeﬁ(}%,p& dgeferably from 100 to

Y o T .
0S5k RPN SR MBS b conl e B L A 750
3000 ngy, ifeley, fidad nqueexanphton dhE) MH of t he agueous sol utions

is preferably adjusted to 6 by the addition of

hydrochl oric acid. 10 In the pharnaceutica

I . I - - -

PERTRED ot febeP SRR Saption of 0 iy U RS &l cagivalent of
bag€) 1500 mgehd thebdryodnt ofipartibldy dh@thyiptedaayatlddertriarBAMEB i 750 mg.

cycl odextrin ranges from7.5 to 75 ng. dinical studies

carried out in Parkinson's patients using the

THRNRfuEBELh TR RATBO $dldeRASisotBAie Vyih8hdiRioh T soNENERIBAde, for
have shown excel l'ent tol erance in humans, better .
expinpley dihe @il pf the aqusowmeplitins dapeafereblyi ashusjedcionfphy dlk adlition of
}1tﬁ% &%hwf rmcurrently marketed. The follow ng
ygxa§%1es ITlustrate the invention without Iimting it
in any way. EXAMPLE 1 : Solution fornmulation Piribedi

base

68 ing |IN hydrochloric acid, g.s

Clinical :studies carried out-in -‘Parkinson's-patients using ‘the pharmaceual?hl(izompositions
Purified water, gq.s . ........... _
according to the invention have shown excellent.tolerance in humab, better bioavailability

and increased efficacy compared to the oral form currently marketed.

The following Examples illustrate the invention without limiting it in any way.

EXAMPLE 1 :

Solution formulation :

Piribedil base ........ceocceericriiieneeree e 100 mg
RAMEB ...ttt 750 mg
Sodium chloride.........ccoeeeiiirrinieniecceeee e 68 mg
IN hydrochloric acid, g.S...ccceecvervvenrirerieeerere e pH 6
Purified Water, Q5. ....ccccveereeieineenierie et 10 ml

This pharmaceutical composition is administered using a metering pump delivering 100 pl

of solution, or 1 mg of piribedil base, on each spray.
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using a metering punp delivering 100 Pl of soluti@r§ AUG 2006

or 1 ing of piribedil base, on each spray. 8 AUG 2006
-4 EX-ANIPLE 2 Solution formulation: Piribedil base

......... 400 ny RAMEB -4-
.......... 3000 my 5 Sodiumchloride
EXANBLEZ: 1N hydrochl SRR d : q S
................................... pH 6
Sobmon'f?nnuéatmt er. as .
Piribedil.base ...coueemereceeeeeens A00mg L L
10 nd Thi s phar rraccutl caI corrpo tion i s adm ni stered
g--a-met-eri g -punp-deliveri: ngjof)@én 1  of sol ution,
f HTE?&B‘....P'..'f.!..??.d.l.!....?.@%? ...... on_eaclgssipgay. 10 EXAMPLES;
Sogumc ormul’ation Piribedi| base e
IN hyd.rochlonc ACHA, Q.Ssevemrmrenrerrenerrsserenracs SRR o1 ~ (T
Purified Water, g.s. rrgRAI\/EB WOmt
............. 15 mg Marmtol .....
This éliai—rhééehiim' frgompositipe 'iqowam' Hbmimastoeask ysend 2 BstepOgiIIPrAsliyering 100 pl

nlst Si delivering 20 ng of
Ofﬁ(g\%%’} Or On%nggdlgoa:%g’béldeafﬁgggz on each spray.
EXAMPJ ~ F4 - Powder fornul ation: Piribedil base,

M Croni sed . ... ... . 10
i inni t ol
Powdet formulation " * 5"\ " Thi " phar maceut i cal  conposi tion is
Pna'kihﬂiilrﬂasé er.ed..usi.ng..a..powder...spr.ay.. dleh'gveri ng 15 rrg of

This pharmaceutical composition is administered using a powder spray delivering 20 mg of

powder, or 2 mg of piribedil base, on each spray.

EXAMPLE 4 ;
Powder formulation :
Piribedil base, micronised ........cccocveeevueeeerenireennennanes 10 mg

AV Y5110 ) AU O O OV 5mg

This pharmaceutical composition is administered using a powder spray delivering 15 mg of

powder, or 10 mg of piribedil base, on each spray.
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B AUG 2006 -5 EXAMPLE 5: Powder fornul ation Piribedil

nmononet banesul phonate .......... ... ... ... ... ... 2@3$ MG 2005

Lact ose

Ceee ..... 17.35 ng 5 This pharnmaceutical conposition
is adm ni stered using a povvdér’ spray delivering 20 ny
of powder, or 2 ng of piribedil base, on each spray.
EXAMMLEAs: STUDI ES KI NETI CS TOLERANCE AND BI QAVAI LABI LI TY
STUDY TN HEALTHY VOL 10 A study was carried out in 24
POWé@]@HWIéB‘I;{Hm eers in order to assess the | ocal
i L Aot anehushonki@r maceut i cal o sition accordin
Plréod?he |§l}?enat iegonmjand al so the ki %S?:ﬂé’% of the )
Lattose.nul.at.i.qn....Thi.s..st.udy..was...carl7i3édn®ut using t he
formul ation described in Exanple 1, administered wth
the aid of a netering punp which delivers 100 ~tI of
Thﬁ‘;&ﬁé}%ﬁ’&uﬁ&l e8P0 6K adtiifisteded (@RGP depbprapeelivering 20 mg of
tested are as follows : 0.1 ng, 0.25 ny, 0.5 ny, | ny
powndelr, Br Aupg ofgunbadlildtase. o eash fRyaY.wo sprays each of 100
~d. By neans of this test it has been possible to show
that the local tolerance of the pharmaceutical
conposi tion accor di ngCLANIQAL SWEDIE®SN i s very good up
to the 2 ng dose. The results of the kinetics
par aneters have shown the following : 20 - The maxi num

1_(_12@5@?&‘_, ' FORERANCEUNY._BIOAVATIAMIEFTY S STODYE I8 HEALTHY
: v
VOLBNTEERS\centration found to have a therapeutic

effect on the trenors of Parkinson's patients when the
latter are treated by the injectable route. - The said

A @ﬁf&g%@ SPRGERA D4Ry 9BfuRiceR0in 1RddrAo ABsed tHet18al tolerance of
arter admni stration.

the pharmaceutical composition according to the invention and also the kinetics of the

formulation.

This study was carried out using the formulation described in Example 1, administered
with the aid of a metering pump which delivers 100 pl of solution on each spray. The
doses of piribedil tested are as follows : 0.1 mg, 0.25 mg, 0.5 mg, 1 mg and 2 mg,
administered using two sprays each of 100 ul.

By means of this test it has been possible to show that the local tolerance of the
pharmaceutical composition according to the invention is very good up to the 2 mg dose.
The results of the kinetics parameters have shown the following :

- The maximum concentration (C max) at the 2 mg dose is about 14 ng/ml. This dose
corresponds to the minimum effective plasma concentration found to have a therapeutic
effect on the tremors of Parkinson's patients when the latter are treated by the injectable
route.

- The said maximum concentration is obtained 15 to 25 minutes after administration.

- From these results it has been possible to deduce that the bioavailability of piribedil

administered by the nasal route is from 50 to 70 %.
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that the bioavailability of piribedil administeref ByﬁUG’ZOOB
the nasal route is from5 0 to 70 % 0 8 AUG 2006 -6
CLAIMS 1. Pharmaceutical conposition in the formof an
aqueous sol ution or powder for the nasa

admnistration of piribedil;“Characterised in that it
conprises : - piribedil or a pharmaceutically
accept abl e salt thereof, SEgﬁﬁﬂﬁonally a cycl odextrin,
5 - one or nore pharmaceutically acceptabl e excipients.
2. Pharnmaceutical conposition according to claiml,
. AkAsdeRlita @EmpBsitibiin thb €orpi 6f diedtjukousssohitiontan@otvdemfor the nasal

of the base. 3. Pharnmaceutical conposition according to
eidnfisistraticn of pirigydile pharsatezised Huthatlt 8PMBRYSin  that the

cyclodextrin is artial met hy - ¢ycl odextrin.

10 47 ﬂ@?ﬂﬁ&’éﬁ?ﬁ ac%“élr?ﬁlhg?ctcfa%tﬁmggélg?‘&F?ﬁ’g’ to claim 3,

char act,6 4589 aidyclobdlribhe cyclodextrin is a

D-cycl odextrin wherein the degree of substitution by

met hyl one otpsrd ghaanangntcally accepbablPprsimeriaut i cal

conmposition according to any one of clains 1 to 4,

characterised in that, for a final aqueous solution of
2. 1ohdfnacdiiBaadBRikitidh apbdriRedb ldid T, chiradiBrised ib@Ehtne piribedil is
—for an anount of cyclodextrin of from75 to 3750 ng. 15

6in tRhfmmedfdhe basel conposition according to any one of

clainms 1 to 4, characterised in that, when the

conposition is in powder form the amount of piribedil . .
3.i Bhdrmeeautical eqnpasitiopoaceprding toaitherlpm ber A g sheraptrised in

o’Iha‘I trhg rpyglbgexthgn 17553 %ially methylated B-cyclodextrin.

|H

4. Pharmaceutical composition according to claim 3, characterised in that the cyclodextrin

is a B-cyclodextrin wherein the degree of substitution by methyl groups is around 1.7.

Pharmaceutical composition according to any one of claims 1 to 4, characterised in

|

that, for a final aqueous solution of 10 ml, the amount of piribedil is from 10 to 500 mg

for an amount of cyclodextrin of from 75 to 3750 mg.

Pharmaceutical composition according to any one of claims 1 to 4, characterised in

=

that, when the composition is in powder form, the amount of piribedil is from 0.1 mg to

20 mg for an amount of cyclodextrin of from 7.5 to 75 mg.



