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and ACh release and loss of cholinergic neurones have been evidenced.
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Currently, no curative freatment of Alzheimer's disease exists and
symptomatic treatment is focused on augmenting the cholinergic
neurotransmission. Several acetylcholinesterase inhibitors are already on the
market for the treatment of Alzheimer's disease. These include reversible inhibitors
30 such as tacrine, donepezil, galantamine, and pseudoreversible inhibitors, such as
rivastigmine.
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and having CAS Registry number 180894-97-7, demonstrates to have a highly
selective activity in favour of acetylcholinesterase compared to butyryl-
cholinesterase. One of the drawbacks of those Huperzine A derivatives is their
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administration needs to be repeated along the day. For the very similar reasons as
25 above, such a route is not appropriate for a regular treatment of patients suffering
of concentration and memory losses.

In patent US 6,352,715, Kou et al. propose to patients with Alzheimer
disease to apply a transdermal delivery device designed in such a way that it
30 provides a controlled release of Huperzine A over a period of 7 days at a
therapeutically effective rate of no less than 0.833 to 146 pg/em?.h. Such
controlled release skin patches designed for a once-a-week application are
recognised to offer therapeutical benefits fo patients in full possession of all their
faculties. However, dus to their locally irritating effects and the fact that patients
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any contribution and avoiding self-medication.

Surprisingly, those goals have been successfully reached with the delivery
system of the present invention.
30
Accordingly, one of the objects of the present invention relates to
subcutaneous delivery system comprising a biodegradable polymeric matrix and at
least one of the pharmacologically active substances of general formula (1):
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wherain each of X; to Xs represents, independently, an hydrogen atom, a linear or
branched C; to Cg alkyl group, a linear or branched C4 to Cs alkyloxy group, a
hydroxyl group -OH, an amino group -NHz, a primary or secondary C4 to Ce

’f 5 alkylamino group, a halogen atom, a nitro group -NO»; said substance being
embedded into said matrix.

As the pharmacologically active substances defined by general formula (I)
possess asymmetry, the present definition encompasses any of the possible
20 optically pure isomers, and any mixtures of said optically pure isomers. Preferably,
the asymmetric carbon atom carrying residue A has essentially the absolute
configuration R (with reference with A being a group amino -NH).
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15 with such methods, by condensatlon between Huperzine A and the appropriate
moieties having an aldehyde funcilon, leading to the corresponding Schiff base.

Preferably, residue A represents an amino group -NH; or an ammonium
group -NH3" or a residue of general formula (Il):
20

X3

(i)

25 wherein each of X to Xs represents, independently, an hydrogen atom, a methyl
or ethyl group, a methoxy group, a hydroxyl group -OH, an amino group -NHz, a
methylamino group or a dimethylamino group, a chlorine or a bromine atom, a
nitro group -NO,.
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The main pharmacological effect of the above-defined pharmacologically

active substance, especially the one of formula (lll}, is their capability for inhibiting
cholinesterases. Moreover, substance of formula (Ill) appears to be a potent and
selective inhibitor of acetylcholinesterase (AChE) in different species (rat, bovine
and human). In contrast, it presents a much weaker inhibitory activity on
butyrylcholinesterase (BuChE). These enzymes are responsible for the breakdown
of the neurotransmitter acetylcholine (ACh). The inhibition of cholinesterases leads
therefore to an increase in ACh with an increase in cholinergic activity in the brain
and to a lesser extent also in peripheral target organs (e.g. muscles, conducting
autonomous nervous system, gastrointestinal system). .

This inhibitory profile confers specially to substance of formula (lIf) the
potential to be beneficial in cholinergic deficient disorders (e.g. Alzheimer's
disease, Mysthenla gravis, Dementia of other origins such as vascular), or to
improve cognition in cholinergic dependant functions (e.g. attention, memory,
concentration, perception, learmning) and therefore the potential to be beneficial in
premorbid states (such as minimal cognitive impairment) or in conditions where a
sustained Improvement in cognition Is beneficial (e.g. pilots, etc.). In addition, the
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can lead to a better clinical outcome in AD and other neurodegenerative diseases
where excitotoxicity is involved. In addition a beneficial neuroprotective effect of
Huperzine A rescus treatment was shown In a cerebral hypoxia-ischemia rat
model. The decreased neuronal cell death was significantly related to a reduced
cognitive impairment.

In the delivery system of the present invention, the matrix is made of a
biodegradable polymeric materlal and this material is selected among the group
cormprising: polyacetals and poly(hydroxycarboxylic esters), polyorthoesters,
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glycolide in the

20 pofi/ A8 gldlean tmlv%vajwém'u?@éﬂfn 7o Wiy 1he Goual margins of
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sel ect The ap ropr| ate %b l.actide-co-gly 8)
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3?’% gg?f:ﬁﬁdegﬁagl yin Eﬁl:f 00 Fﬂggggﬁ@ %he ﬂ*l‘le?éﬁ‘lt%c%sﬂy the specialist
phaf ﬂlacaoll czgi a=mily gelact the @ppropnate poly(D L-lactide-co-glycolide) polymer

25 to be used as the matrix of the delivery system of the present invention and
allowing a gradually and controlled release of the pharmacologically active
substances of general formula (I) over a period of at least one month. Generally,
the selected polymer is commercially available. For instance, Boehringer
Ingelheim, Germany, provides with a poly(D,L-lactide-co-glycolide) polymer under

30 the trade name Resomer® having a molar ratio D,L-lactide/glycolide of 75:25 and
an inherent viscosity comprised between 0.14 and 0.22 dL/g and Mitsui
Chemicals, Japan, provides with a poly(D,L-lactide-co-glycolide)} polymsr under
the trade name PLGA 5-50 having a molar ratio D,L-lactide/glycolide of 50:50 and
an inherent viscosity comprised between 0.47 and 0.53 dL/g.



subst ances of general formula (I) over a period of at
| east one nonth. Cenerally, the selected polyner Is
commercially avail abl e. For instance, Boehringer
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trade name Resoner(r) having aqguolar ratio
D, L-lactide/glycolide of 75:25 and an inherent
vi scosity conprised between 0.14 and 0.22 dUg and
Mtsui Chem cals, Japan, provides with a
poI y( D, Eraf@abivdéedoli‘gerycswstemf the prasent inmertiion hamthe form of a
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nwtanphasa&ylmlﬂmbﬁﬂbﬂ? and 0.53 dL/g. WO
2004/ 080436 PCT/ 1B2004/ 000734 -10 Preferably, the
delivery system of the present invention has the form
of a SOhe df theitiseTtobjedty ofthe peedent invBhiiorsisld procesd fonthe

oSS St S, b ook g

theteps-esent invention is a process for the
preparati on of the present delivery system That
process conprising the followng steps: 10 a)

10 pr ) pamug:\a hefRgensusadifikturd dh %p@fbpﬂﬁi& &ﬁbhﬁltcﬂ‘ dRBERHer of
said at | east one of

ph%ﬁ @Pé"g‘?ﬂ?aq’ff the phamacalogically astive @#bs@was@f gepend fosmula (1)
(land aRdp %Pﬁ%ré?ﬁédrﬂto?—dﬁfﬁ&w&er%? sé’if:lhc&%ﬁfgxt i dpﬁlghﬁﬁlc

bi odegr adabl e polyneric “materi al

adWale@he as obtained in step a) at a controlled rate

through a dye with an appropriate circular section

pl aced at tenperatures ranging from60C to 120C c)

15 ¢ ub)t?’ﬁ@ldtrﬁéheﬂdmpda@ea%@btaibedumstep ia) ata epniwdlled rate through a dye

C e

it h 3pbiboalecbiitlr PRIl & tampSrelfte gy B oo c 1o

sol2@C;npl ants; and d) sterilising the inplants as

obtained in step c). 25 By reference to the

phar macol ogi cal ly active substance of forrmula (I11)

ang) cutting the extrudate as obtained in step b) essentially through the section of

20 said extrudate and at an appropriate length in order to obtain the solid implants;
and

d) sterilising the implants as obtained in step c).

25 By reference to the pharmacologically active substance of formula (lil) and
when the polymeric material is a poly(D,L-lactide-co-glycolide) polymer, the
relative proportion of that active substance, in weight % with reference to the total
welght of the obtained Implant, is comprised between 20 to 60%, preferably 25 to
35%. The appropriate size of the respective powders may be easily selected by

30 the specialist. Preferably, during step b) of the present process, the temperature is
comprised between 60 and 100°C, more preferably between 60°C and 90°C.
Preferably, the internal dlameter of the dye is less than 1.6 mm, and the obtained
extrudate is cut through its section at a length comprised between 2 and 6 mm.



when the polyneric material is a
pol y(D, L-l acti de-co-glycolide) polynmer, the relative
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o © the total weight of the obtain
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to 5% The appropriate size, pf_the respective
powders may be easily sel ected y 30 the specialist.
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ts o %I‘ esent | nvention
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anggeitts with @ghelipesenase inhlbltory activity. Most of those agents are selected
from the group of organophosphates.

25 The delivery system of the present invention is injected just under the skin
in the abdominal area or other typically used sites for subcutaneous administration
of madicinal products {e.g. arm, thigh). A health professional will fold the skin on
the abdomen and insert the needle underneath the skin and inject the implant.
Prior to injection a local anesthetic may be applied to reduce possible discomfort.

30

The delivery system of the present invention is concelved to be injected at
regular intervals from weeks to months, preferably at intervals of at least one
month and possibly 3 months or even mors, and cover a dose range of 3 mg
to 50 mg with reference to substance of farmula (ill). Dose can be adjusted to
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agents with a cholinesterase inhibitory activity. Most
of those agents are selected fromthe group of
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mi exteaciarkbya simple aad m=eimaﬂl&érévet§fvet%végiﬁ?'u RS?G%‘EMG in case of a local
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of local tolerance. The inplant can be extracted by a
sinple and mnimally invasive surgical procedure in
case ofinghé Examples;y general intol erance. 15

- Fig 1 represents pharmacokinetic profile of substance of formula (lll) in
rats following a single s.c. administration of sustained release formulation of
Example 1; and

- Fig 2 represents pharmacokinetic profile of derivative of formula (lll) In rats
following a single s.c. administration of sustained release formulation of
Example 2.

Example 1:

The following procedure, known as dry-extrusion, was used to produce
implants composed of poly(D,L-lactide-co-glycolide) polymer and derivative of
formula (lII).



The delivery systemof the present invention, their
preparations and their properties are described in
the follow ng Exanples. In the Exanples, 20 - Fig 1

phar macoki netic profile of substa
5@‘?}@?@8"% 11y in rats followng a single s. [:}‘%enﬁgoo“mo”‘

adm ni strati on of sustained rehkgase fornul ation of
Exanple 1; and 25 - Fig 2 represents pharnacokinetic
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L- t i de: 0 0
| o hrisPudh 43 S e e LRy 2 Xersi b 08T TR hsuttant
<(j Oeﬂg;_idﬁt? lmn@rﬁhghg?ast&g@ffd&ﬁmﬁmt (liutetare ﬁc{aﬁc?re loading SO% w/w),
enomni natio syl e ¢ nc.) an
6. %8 G ks Gastanta (P¢Rso8 TREIRNGL 1 1Y) 47 Semze bigamma
10 ( 4Rfadidion (35 RGY ?]) Next, the obtained m xture was

ext ruded throug successive zones at tenperatures of
70, 80, 90, 90C through a 1.3 mmdianeter die using a

screw tﬂﬁ@m&ﬁéﬁt’a} WRre tﬁ‘éd ingats! éc%Bdefthhh“féﬂoﬁ\ring method. A group
contai ning derivative of formla f heoret1 cal

c opfesm 48k n\ge%WﬁRN?QUG'WﬁMQMﬂa'Pﬁ@@ W@fﬁl%\fﬂf‘sa singler age

d|
I rr [ at| on ﬂ% f%TnQH F& é\%y/e?gqt esq[ﬂgof %er}vgtz\ée of
15 actosmaian@ily t;et:h?eumg kg:)\unﬁgr ﬂ‘ﬂﬁtl'ﬁﬁlﬂ skin byrusing a pcan. x
10-11 week-old Sprague-Dawl ey nale rats were given a
single
The day before administration, a reference plasma sample was collected.

Plasma samples for drug measurement were then collected at 2h, 6h, 8h, 10h
post-dosing and then twice a week from day 2 to day 35 after administration.
20
Plasma levels of both derivative of formula (1ll) and in vivo generated
Huperzine A were simultaneously quantified in rat plasma samples by LC/MS/MS
method using a reducing agent such NaBH4 as an inhibitor of the Schiff base
hydrolysis. Time concentration-curves were established for each rat and recorded
25 onFig. 1. Mean pharmacokinetic profiles were calculated (+ SEM, n=6). In the
meantime, animals were observed for clinical signs throughout the study. At the
end of the study, animals were sacrificed and the site of implantation was
recovered for evaluation of local inflammation and implant degradation.

30 The following conclusions can be made. A progressive release of Huperzine
A (generated by in vivo hydrolysis of derivative of formula (lll)} in plasma was
observed between Day 7 and Day 35, Day 0 being the administration day.
Sustained Huperzine A plasma levels were achieved over a 1 month-period, while
levels of derivative of formula (lIl) were negligible. Inter-individual variability was
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subcut aneous adm nistration of an inplant (dose: ca 15
nmg/ kg of derivative of 15 fornmula (111), i.e. 37
prol / kg) under the neck skin by using a trocar. The
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r ePUYYEN0f Huperzine ‘A (generated by in vivo
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co BAT £y .
oS 2 gl s o780, 758, PEichrougn e 1.0 ciameter
si diel usingaa stiew-type edtrederi Thelresult@idaniiudat, cortainingsdativative of

Lgf@%%%@ﬁw@%‘gcﬁ?ﬁw%@% Vg’lg}l),;vﬁéf Eﬁti'lato implants (average

diameter of 1.3 mm) and sterilized by gamma irradiation (25 kGy).

The implants were tested in rats according to the method as described in
Example 1 and respective time concentration-curves were established for each rat
and recorded on Fig. 2. Very similar conclusions can be made as for Example 1.

The sustained release formulations prepared according to the following
processes appear to fulfil ali the aims of the present invention.

Exampie 3

Implants composed of poly(D,L-lactide-co-glycolide) polymer and derivative
of formula (}1) were produced by extrusion of a film according to the following
procedure.



First, a mxture was prepared by m xing 14.0 g of
ground poly(D, L-lactide- co-glycolide) (nolar ratio
D, L-lactide/glycolide: 76/ 74 to 24/ 26; inherent

%ﬁ%’ﬁ%% 0.16-0.20 dL/g, (0.1 %in chl orof&r 04/000734

under the denom nation of Resoner
75: 25H, Boehringer Ingelheim _g&ad 6.0 g of derivative
of formula (111) 15 in a ball mll (400 rpm 4 nmin.).
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of terneneiiite ooy afbneThe veighé of be resuiinaohwas 1548, m
according to the followng procedure. WO 2004/ 080436
PCT/ 1 B2004/ 000734 -15 First, water was renoved from

et hyl dihet filnevasy cstistoqietiesprarigruded ot atergpersturmof 54°C through

su J he.

de8 PE i B s  Blesi BB, SHESHERE el WaSGut o implants
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50pAtiple Meses.086%ré) g of ethyl acetate. The

suspensi on was subjected to ultrasound for 15

m nutes. The solution of derivative of fornula (111)

angxafpgleRp! yner suspension were placed in a round
fl ask. e round flask was heated to 37C and rotated

205t 75 rpmthereby renoving approxi mately 90% of the
The procedurs, known as dry-extrusion, was used to produce implants

composed of poly(D,L-lactide-co-glycolide) polymer and derivative of formula (111).

First, poly(D,L-lactide-co-glycolide) 50:50 polymer was ground fo obtain
25 microgranules, Next, a physical mixture was prepared by mixing 1400 mg of the
ground polymer and 600 mg of derivative of formula (lll) using a mortar and pestle.
The physical mixture was extruded at a temperature of 71-77°C through a 0.8 mm
die using a press-type extruder. The resultant extrudate weighed 1.3 g.

30 . The extrudate was cut into implants and sterilized by gamma irradiation.
The implants had an average diameter of 1.3 mm and comprised 30 (w/w)
derivative of formula (Ill). The incorporated active principle was 97.56% pure. The
implants were administered subcutaneously in rats.
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15 pr weedadreinistsTedrns ueuthngoesly inusiton, was used to produce
i npl ants conposed of poly (D, L-1actide-co-glycolide)
pol ymer and Derivative of formula (I1l). 5 First, a
phEgamegle 81i xt ure was prepared by m xi ng 1400 ng of
pol y(D, L- | actide-co-glycolide) 50:50 polyner, known
as Resoner(r) RG 503H (D, L-1acti de:
Implants composed of poly(D,L-actide-co-glycolide) polymer and derivative

20 of formula (Ill) were produced by extrusion of a film according to the following
procedure.

First, water was removed from ethyl acetate by suspending anhydrous

magnesium sulphate In the solvent and subsequently removing the desiccant by

25 filtration. 900 mg of derivative of formula (lll) was dissolved in 20.0 g of ethyl
acetate. A polymer solution was prepared by dissolving 2.10 g of poly (D,L-lactide-
co-glycolide) 50:50 lauryl ester end-capped polymer in 20.0 g of ethyl acetate. The
two solutions were placed In a round flask that was rotated at 75 rpm. The solution
was heated to 37°C. The weight of the solution was reduced by 33 g by

30 evaporation of the solvent. The viscous solution was poured onto a Teflon sheet.
The viscous solution was dried under a fume hood and then under vacuum in a
drying oven at room temperature to form a film. The weight of the resulting film
was 2.77 g.



48-52 nmol % gl ycolide. 48-52 nol % | nherent viscosity:
0.1 %in CHC13 at 25C. 0.32-0.44 dUg)) and 600 ng of
derivative of forrmula (I1l) using a nortar and 10

e physical m xture was extruded at
It%gtﬁ‘é)dﬁ’gﬁ('ﬂn}e of 74C through a 0.8 mmdie usi nlg:Tf]B2004/000734
press-type extruder. The resul{ant extrudate wei ghed
1.320 g. The extrudate was cut into inplants and
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flask that was rotated at 75 rpm The solution was
heated to 37C. The wei ght of the solution was reduced

by 33 gFist, Boy(Eafastide corglysiolidelb0:%) laen esten endicepped polymer
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through a 0.8 mmdie using a press extruder. The

resultant extrudate weighed 1.18 g. The extrudate was
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The i npl h f 1.2
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derivative of formula (lll). The incorporated active principle was 97.43% pure. The

implants were administered subcutaneously in rats.

Example 8
25

Implants composed of poly(D,L-lactide-co-glycolide) polymer and derivative
of formula (lll) were produced by extrusion of a film according to the following
procedurs.

30 First, water was removed from ethyl acetate by suspending anhydrous -
magnesium sulphate in the solvent and subsequently removing the desiccant by
filtration. Next, 600 mg of derivative of formula (Ill) was dissolved in 14.8 g of ethyl
acetate. Next, a polymer solution was prepared by dissolving 1.4 g of poly(D,L-
lactide-co-glycolide) 75:25 polymer (known as Resomer® RG 75:25H; molar ratio



5 derivative of formula (I1l). The incorporated active
principle was 94. 74% pure. The inplants were
adm ni stered subcutaneously in rats. Exanple 7 10 The
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e/ glycolide: 76/ 74 to 24/ 26; inherent
viscosity: 0.16-0.20 dUg, (0.1%in chloroformat 25C)

of T or rITPropfiyTS. i e Sy TeBRobe BPahto BRaUEE it
I NncampesttofidohgB,L-Hbtdg-ooHgtychides polyersar and derivative of formula (lil).
20
First, a physical mixture was prepared by mixing 1400 mg of poly(D,L-
lactide-co-glycolide) 75:25 polymer (known as Resomer® RG 75:25H; molar ratio
D,L-lactide/glycolide: 76/74 to 24/28; inherent viscosity: 0.16-0.20 dL/g, (0.1 % in
chloroform at 25°C) and 600 mg of derivative of formula (lll} using a mortar and
25 pestle. The physical mixture was extruded at a temperature of 65°C through a 0.8
mm die using a press-type extruder. The resultant extrudate weighed 1.283 g.

The resultant extrudate was cut into implants and sterilized by gamma

irradiation. The implants had an average diameter of 1.5 mm and comprised 27.2
30 wt. % derivative of formula (Ill). The incorporated active principle was 97.3% pure.

Exampie 10

Implants were produced by extrusion of microspheres.
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heated to 37C and rotated at 75 rpmthereby renoving
approxi mately 90% of the 5 solvent by evaporation. The

Vi scous suspensi on was poured onto a Tefl on sheet,

dried under a fune hood and then under vacuurg
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using a press-type extruder. The resultant extrudate
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I mpl ant sterl

i mirradigtionh THe émplaxrisiveare adlnanateesd siibcutahenusiynd
conprised 27.2 30 wt. %derivative of formula (ill).
The I ncorporated active principle was 97. 3% pure.
Exanpl e 10 Inplants were produced by extrusion of

m ¢rospheres. WD 20041080436 PCT/ 1B2004/ 000734 -19

3. é@MI y(D, L-1actide-co-glycolide) 50:50 polynmer,
known as Resoner

Implants were produced by extrusion of microspheres.

3.0 g of poly(D,L-lactide) ester end-capped polymer (Inherent viscosity of
0.09-0.10 dL/g measured at 0.5 g/dL in CHCla at-30°C obtained from Absorbable
Polymer Technologies) were dissolved in 60 g dichloromethane. 2.0 g of derivative
of formula (l1l) were dissolved in 35g of dichloromethane, then poured into the
polymer solution. The obtained mixture was sprayed using a mini spray-dryer
device at a temperature of 40°C leading to the formation of microspheres.

Implants of different diameters were formed by extrusion of these
microspheres through 1.0 to 2.0 mm diameter dles at temperatures in between
60-95°C.

The resultant extrudate was cut into implants and sterilized by gamma
irradiation. The implants were administered subcutaneously.
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15 adBb¥i.st ered subcut aneously. WD 2004/ 080436

PCT/ 1 B2004/ 000734 -20- Exanple 12 Inplants were

produced by extrusion of mcrospheres. 5

The resultant extrudate was cut into implants and sterilized by gamma

5

irradiation.

20 Example 13

The procedure, known as dry-extrusion, was used to produce implants
composed of polyD,L-(lactide) polymer and derivative of formula (111).

25 First, a physical mixture was prepared by mixing 2.1 g of grounded
poly(D,L-lactide) ester end-capped polymer (inherent viscosity 0.08-0.10 dL/g
measured at 0.5 g/dL in CHCI3 at 30°C obtained from Absorbable Polymer
Technologies) and 900 mg of derivative of formula (Ill} using a mortar and pastle.
The physical mixture was extruded at a temperature of 30-50°C through 1.0-2.0

30 mm dies using a press-type extruder.

The resultant extrudate was cut into implants and sterilized by gamma
irradiation. The implants were administered subcutaneously.
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3.0 g of poly(D,L-Iactide) polynmer (free COOH

I nherent viscosity 0.09-0.10 dUg neasured at 0.5 g/dL
In CHCl 3, at 30C obtai ned from Absor babl e Pol yner

Techn es) were dissolved in 60 g dichlor
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15 used to produce |Inplants conposed of

pol y(D, L-1actide) polyner and derivative of fornula
(111). 5 First, a physical mxture was prepared by
m xing 2.1 g of grounded



pol y(D, L-1actide) polynmer (free COCH, Inherent
viscosity of 0.09-0.10 dL/g neasured at 0.5 g/dL in
CHCI 3 at 30C obtai ned from Absor babl e Pol yner

" Technol ogi es) and 900 ny of derivative of formula
(I'1'1) using a nortar and pestle. 10 ' The physica

m xture was extruded at a tenperature of 30-50C
through 1.0-2.0 nmdies using® press-type extruder.
The resultant extrudate was cut into inplants and
sterilized by gamma irradiation. The inplants were
adm ni st ered subcut aneously. 15 -22- clains 1. A
subcut aneous delivery system r the formof a solid
i mpl ant 5 conprising a biodegradable polynmeric matrix

Cubst ancdoAdHOGEBPY} E%S?W%%%#%@ﬁﬁfém@m

wher edrfiprsitgy schiedefradablegolyntesc matrcand et pasigne or an

anmmonpj um gr, - : | ral formula
(11 Pha Sy Bbije subitaftoh GFodtthy K810, 2 151 Ty
X8 represents, |ndependently, an hydrogen atom a
linear or 20 branched Cc to Cp al kyl group, a |inear
or branched Cc to Cs al kyl oxy fgroup, a hydroxyl group
-OH, an am no group -NH2, a \mary or secondary Cc to
Cg alkylam no group, a hal dgeh atQiguq @ nitro group
-NCO2; said substance bei ng /efifedded nto said matrix.

10 ' 0

wherein residue A represents an amino group -NHz oran ammonium group -NHs"
or a residue of general formula (li):

15 X4
(n

wherein each of X, to X5 represents, independently, an hydrogen atom, a linear or

20 branched G4 to Ce alkyl group, a linear or branched Gy fo Cs atkyloxy group, a
hydroxyl group -OH, an amino group -NH,, a primary or secondary CitoCe
alkylamino group, a halogen atom, a nitro group -NOg; sald substance bieing
embedded Into sald matrix.

AMENDED SHEET



AMENDED SHEET WD 2004/ 080436 PCT/ | B2004/ 000734 -23 2.
The delivery systemaccording to claim1,
characterised in that, in general fornula (1)

sai d phar macol ogically active subst %
q‘g(g Oﬁﬂ{é}’% represents an am no group -NH2 or 2004/000734
amoni um group -NH3 or a resid of general forrrul a

(11): 5X X2 X3 X4 (I1) 10" Wherein each of X, to

ot hyl 2 gPe sty 57 SRR Saoltos SR i AR B that. n

o1 garperal@bmala (HaiSfining saummmcotagicamaéum.suhstagm peidue A
eSS B oo B oP a8 o Sk ASF 5B of
acgafgjazrfgrmmaqn)al m 1, characterised in that sai d

phar macol ogi cal |l y act i ve substance has the follow ng

Sfornula (111): NHO NO HOOCH3 (111) 20 .24 4.
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The delivery systemaccoyding to claimlt
characterised in that t(h)g\l X

| %,

Xs X3

(1h

wherein each of X4 to Xs represents, independently, an hydrogen atom, a methyl
or ethyl group, a méthoxy group, a hydroxyl group -OH, an amino group -NHz, a
methylamino group or a dimethylamino group, a chlorine or a bromine atom, a
nitro group -NOz.

3. The delivery system according to claim 1, characterised in that said
pharmacologically active substance has the following formula (lIt):

HO

OCH,

(HI)



bi odegradabl e polyneric material of said matrix is
sel ected anong the group conprising: polyacetals and
pol y( hydr oxycar boxylic esters), polyorthoesters.

pol yanhydri des, polylacton&s, or a m xture thereof. 6
5. The delivery systemaccording to darn 4,
characterised In that said poly(hydroxycarboxylic
eaters) are selected anong the group conpri sing
honopol ynmers and copol yners of nggctic add and/ or

L- hectic add and/or glycolic ad and bl ock- pol yners

10 ar e serddnEdelBby Heil stksifity o Ak A iranblinedd'iA Wik the
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material I's selected anong the group conprising 15
p(ﬁyl actic add, and copol ynmers of D-facdc add and/ or
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Sﬁla:j 7. The del i ver%/%t em agcordl ng &ecl aim 6,

mat er fﬂﬂ ﬁ@
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pr opoRgid;@nd Wﬁ%’cﬂm said polylaciones

CRNSt dd &w MW& | peRabfERI, paly(d-fydroxy-
capolymer.

conprised 1 nt an
pr ef ebWB@Dﬂ@ mmwmwwmdm
viscosity of the biodegradable polyneric nmateriel Is

conprised In the range of 010t009dUg preferably
0.15 to 0866The dglivepcsysteny necarding e aymemmmmm said
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36 poiects 2, one caRalyroers)of S loctirecd, aearidacia acid, sadior D.L-

ngm ﬁliﬂb? d.OWM Ng steps: a) preparing a
hormg ous adm X gpeaan appropri ate anmount of dry

powder of said at |east one of the pharnmacol ogically
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biodegradable polymeric matesial is selected among the group consisting of

20  poly(D,L-lactide-co-giycoiide) and polylactide and the proportion between D,L-
lactide and glycolide constituting the biodegradable polymeric material is
comprised in the range of 25:75 to 100:0 mol¥%, preferably 50:50 to 76:25 mol%;
the inherent viscosity of the biodegradabile polymeric material is comprised in the
range of 0.10 10 0.9 dL/g, preferably 0.15 to 0.8 dLig.

25

8. The dslivary system according to ciaim 1, characterised in that aald solid

implant has a cylindrical shape.

0. A procaess for the preparation of the delivery system as defined in claim &
30 ocomprising the following steps:

a) preparing a hornogenous admixture an appropriate amount of dry powder of
sald at least one of the pharmacologically active substances of general formuia (1)
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-25 and an appropriate anmount of dry powder of said
bi odegradabl e polyneric material; b) extruding the
adm xture as obtained in step a) at a controlled rate

dye 5 with an appropriate circular j
%@ﬁ%&ﬁa‘it enperatures ranging from70C to f&é‘@;ﬁidg?&om
cutting the extrudate as obtaipged in step b)
essentially through the section of said extrudate and
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deimatezial; system as defined in claim1l for the
preparation of a nedicanment for the treatnent of a
person suffering fromcholinergic deficient 15
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of vascular origin; and said cognition functions are

| n¥péuteh the exirubEl deitiained RCStsp 65 essdrtiallethraugimetseetion of
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15

20

25

30

claim 10, characterised in that said medicanment is
f of) stedlisingtherimpiantaatipbiainedin 8169 Qv eat nent of a
person subject to, and/or Intoxicated by agents with

a cholinesterase inhibitory affinity. 13. The use .
accor di Hy Use afithe delivery sysiem @sdiefised in ¢laimh A fordhe greparation of a

ag i ic deficient
or itk afisiy o tag Gedfient ol & PlicoR U Rg 18ln chginerglo defiien
chdisanders ase/or far thenimprovementted chelinsrgigideaendend funofiens in a
subst ance of general forrmula (1) conprised in said

sy PEM s conti nuously rel ease over a period of at
| east one nonth. WD 2004/ 080436 PCT/ 1192004/ 000734

11. The use according to claim 10, characterised in that said disorders
comprise Alzheimer disease, mild cognitive impairment, myasthenia gravis,
dementia, dementia of vascular origin; and said cognition functions are involved in
human being processes selected among the group comprising perception,
attention, learning, memory, thought, concept formation, reading, problem solving,
and language.

12. The use according to claim 10, characterised in that said medicament is
for the prevention and/or for the treatment of a person subject to, and/or
intoxicated by agents with a cholinesterase inhibitory affinity.

13. The use according to claim 12, characterised in that said agents are
selected from the group of organophosphates.

14. The use according to ¢claim 10, characterised In that the
pharmacologically active substance of general formula (I) comprised in said
system is continuously release over a period of at least one month.




-26 15. The use according to claim 14, characterised
In that nmedicanent is admnistrated to the patient at
regular intervals lasting at | east one nonth.

%ﬁ%{ﬁll&%‘; SHEET (RULE 26) PCT/IB2004/000734
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15. The use according to claim 14, characterised In that medicament is
administrated to the patient at regular intervals lasting at least one month.

SUBSTITUTE SHEET (RULE 28)



