
O8AUG 2006  -1 Nasal pharmaceutical composition of
piribedil The present invention relates to a
pharmaceutical composition for the nasal administration
5 of piribedil. Piribedil is a dopamine agonist which
stimulates dopamine receptors and the cerebral and
peripheral dopaminergic pathways. Piribedil has
hitherto been administered by the oral route in the
form of prolonged-release  tablets to be swallowed with
half a glass of water. The said piribedil tablets are
useful in  10 the treatment of chronic pathological
cognitive and neurosensory deficit in the elderly
patient, in the ancillary treatment of intermittent
claudication in chronic occlusive  arteriopathies in
the lower limbs and in the treatment of Parkinson's
disease. Piribedil may also be administered by the
injectable route in order to improve the painful
manifestations of arteriopathies in ischaemic attack,
sometimes in association with surgical  15 treatment.
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  20 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 niter- and
intra-individual variations in concentration have
resulted in the  25 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  



1 AUG 2006  -2 The pharmaceutical compositions of the
present invention make it possible not only to  solve
the known problems of the prolonged-release form but
also to offer a superior  medical service which
especially allows the quality of life of patients to be
improved.  Being highly vascularised, the nasal mucosa
is especially well suited to the rapid 5 absorption of
piribedil provided that the pharmaceutical fonn is
matched to the  characteristics of this active
ingredient. More especially, the pharmaceutical
compositions according to the invention are
characterised in that they comprise piribedil or a
pharmaceutically acceptable salt thereof  optionally a
cyclodextrin, and one or more pharmaceutically
acceptable excipients. 10 The pharmaceutical
compositions according to the invention are provided in
the form of  aqueous solutions or powders which can be
admimstered to humans with the aid of a  suitable
device allowing the amount of piribedil that is
required for obtaining the  appropriate therapeutic
effect to be delivered on each spray. In the
pharmaceutical compositions according to the invention,
the piribedil is in the form  15 of the base or a
pharmaceutically acceptable salt. 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, P-cyclodextrins. Among the
P-cyclodextrins there may be  mentioned, without
implying any limitation, methylated or partially
methylated P 20 cyclodextrins,
liydroxypropyl-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. 0 B NUG 2006
-3 The amount of piribedil (equivalent of base) in the
pharmaceutical compositions according  to the invention
that are solutions ranges from 10 to 500 rng,
preferably from 100 to  400 mg and the amount of
cyclodextrin ranges from 75 to 3750 mg, preferably from
750 to  3 000 mg, for a final aqueous solution of 10
ml. 5 Preferably, for a final aqueous solution of 10
ml, the amount of piribedil (equivalent of  base) is
100 mg and the amount of partially methylated
cyclodextrin (RAMEB) is 750 mg.  The aqueous solutions
may be rendered isotonic by the addition of sodium
chloride, for  example. The PH of the aqueous solutions
is preferably adjusted to 6 by the addition of
hydrochloric acid. 10 In the pharmaceutical
compositions according to the invention that are
powders, the  amount of piribedil ranges from 0. 1 to
20 mg, preferably from I to 10 mg, and the amount  of
cyclodextrin ranges from 7.5 to 75 mg. Clinical studies
carried out in Parkinson's patients using the
pharmaceutical compositions  according to the invention
have shown excellent tolerance in humans, better
bioavailability  15 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
.......................................................
.... 100 mg  20 RAMEB
.......................................................
............ 750 ing  Sodium chloride
.......................................................
.. 68 ing  IN hydrochloric acid, q.s
.............................................. PH 6
Purified water, q.s . ...........
.......................................... 10 ml 



25 This pharmaceutical composition is administered
using a metering pump delivering 100 PI  of solution,
or 1 ing of piribedil base, on each spray. 8 AUG 2006
-4 EX-ANIPLE 2  Solution formulation: Piribedil base
.................................................
......... 400 mg  RAMEB
.......................................................
.......... 3000 mg  5 Sodium chloride
.......................................................
.. 65 mg 1N hydrochloric acid, q.s
.............................................. pH 6
Pi-nified water, q.s .
......................................................
10 ml This pharmaccutical composition is administered
using a metering pump delivering 100 pl  of solution,
or 4 mg of piribedil base, on each spray. 10 EXAMPLE3;
Powder formulation Piribedil base
.......................................................
........ 2 mg  RAMEB
.......................................................
........ ..... 15 mg  Marmitol .....
.......................................................
......... 3mg 15 This pharmaceutical composition is
administered using a powder spray delivering 20 mg of
powder, or 2 mg of piribedil base, on each spray.
EXAMPJ~F4 - Powder formulation: Piribedil base,
micronised ......................................... 10
mg  20 Mannitol
.......................................................
............... 5 mg This pharmaceutical composition is
administered using a powder spray delivering 15 mg of
powder, or 10 mg of piribedil base, on each spray. 



B AUG 2006  -5 EXAMPLE 5:  Powder formulation Piribedil
monometbanesulphonate ......................... 2.65 mg
Lactose
.......................................................
........... 17.35 mg 5 This pharmaceutical composition
is administered using a powder spray delivering 20 mg
of  powder, or 2 mg of piribedil base, on each spray.
CLINICAL STUDIES KINETICS TOLERANCE AND BIOAVAILABILITY
STUDY IN HEALTHY  VOL 10 A study was carried out in 24
healthy volunteers in order to assess the local
tolerance of  the pharmaceutical composition according
to the invention and also the kinetics of the
fon-nulation. This study was carried out using the
formulation described in Example 1, administered  with
the aid of a metering pump which delivers 100 ~tl of
solution on each spray. The  15 doses of piribedil
tested are as follows : 0.1 mg, 0.25 mg, 0.5 mg, I mg
and 2 mg,  administered using two sprays each of 100
~d. 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 : 20 - The maximum
concentration (C max) at the 2 mg dose is about 14
ug/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. 



25 - From these results it has been possible to deduce
that the bioavailability of piribedil  administered by
the nasal route is from 5 0 to 70 %. 0 8 AUG 2oo6  -6
CLAIMS  1. Pharmaceutical composition in the form of an
aqueous solution or powder for the nasal
administration of piribedil, characterised in that it
comprises : - piribedil or a pharmaceutically
acceptable salt thereof,  - optionally a cyclodextrin,
5 - one or more pharmaceutically acceptable excipients.
2. Pharmaceutical composition according to claim 1,
characterised in that the piribedil is  in the forn-i
of the base. 3. Pharmaceutical composition according to
either claim I Or claim 2, characterised in  that the
cyclodextrin is a partially methylated P-cyclodextrin.
10 4. Pharmaceutical composition according to claim 3,
characterised in that the cyclodextrin  is a
D-cyclodextrin wherein the degree of substitution by
methyl groups is around 1.7.  5. 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. 15
6. 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. 


