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WD 2004/ 080436 PCT/ | B2004/ 000734 Subcut aneous
delivery system process for the preparation of the
WG 2008/083686 use of the sanme for the treatment of PCT/IB2004/000734
cholinergic deficient disorders The present invention
rel ates to a subcutaneous delivery system conprising
5 an acetyl cholinesterase inhibitor. It relates al so

Sebdautanenesgeivery bistenr, psdauisifontef preparatichusithe aaamuisnd use of
elrvery r?ystem and to t1e use ofI the sar}e f or the

for the treatnent of choI |nerg| cdefl cient di sorders
and/or for the inprovenent of cholinergic dependant
f unctT}mﬂpresbat menﬁ@ralreld;esftara:mbnmtémedusjwivquaystteme;omprising

decline, which is characterised concentr n .
apacetylcbpingsiatassi 'QF"?’Fth I iodates éﬁ%v torf BraReSH w @e&raa%raﬂon of
HAid ‘sﬁbéﬁgt‘é}ﬁ@bus H@ﬁ\ﬁe @ggfe%‘éhd Y H{d'D&d bPtheCsmak he treatment of

result from cent rvous systeminjury, suc
rsturoRal, dysiimetione ovare |sppmf|yallya1i®d tlpmtrepimeerdl of m@pimerglc deficient

n t| ve decline i t oma
Phbiel pOdRE i h8 By Te bt sBE e e S Rar L B ATRRe
15 aging and minimal cognitive inpairnment, as well as
severe neurodegenerative disorders, such as )
Al zhdlewional dysieaetion lhéu“demogagtweme@!me, nwhighds sharacterised by

(ﬁoi“{c%ﬁ%&g loss\@ Ebéﬂb@oécgg{@ '(?1@(@):155;5% Jigije] hﬂa lo% gto%ge or retrieval

lasy.ale@phbEdyFlatiRin san alsegesult from &ﬁt@mhtousf@}stem injury,
degeneration of the central chalinergic system

_ as ok spiateerd inivey, aed PPHEheIRl PREY MBI, Gpgalive deciine is
LA EDTRrOFTTTRROLE 8,06 GAREBILE LA giard wi
yging anldemmaal mmtnvmfmpzimmemiaES swﬂms)mme chedezddyenkrative

A rare raebras AGBETors dRsora: NalpBaLIwctR S Bk Associated
WMWHE%?&&S%&@@%UWW Rl d?%éte%hus as%df\ﬁéé Pafkifson's disease and

reduction of chol i ne uptake ACh rel ease and | oss
amyctiophiodatgial sckeuosinek nmtmegbe%\at degeeeragdn of the central

rrent.l no_ cur.a e treat . .
HloBeuC Syp B SAMBbUER i RLTFE detlint ARFeMEnsdisease is the
D0 sPESHTETM fadml dTRIcFhattisngtdttitg d@sPhEGsS f\ﬂ'lthsa fﬁ’ﬂean duration of
Several acetylcholinesterase Inhibitors are alrea

areend faf yeard betwega anssioheliticalfsymplamisasnd @eaihsb‘egléhelmer s
é[ 3§$$% ﬁ%&%ﬂ(ﬁ:@ége &f‘s’ Bl olifd aBéfyﬂFachdefe) S HCHh A, yme responsible

gal AU AR HE Eetdoreve
fon lmé)syrﬁhéﬂs%f@@eq&holme (ACh), as well as a reduction of choline uptake

and ACh release and loss of cholinergic neurones have been evidenced.

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
such as tacrine, donepezil, galantamine, and pseudoreversible inhibitors, such as

rivastigmine.
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rivastigmne. WO 2004/ 080436 PCT/|1B2004/000734 -2 All
these active agent need to be adm nistered daily by

wor@k/08@as e. Such a route for adm nistrating PEEIBXWH00734

is not appropriate for a regular treatnment of
patients suffering of nmenory d»ss. 5 Huperzine A (CAS
RN: 102518-79-6), a Lycopodi um al kal oid isolated from
the Gy fese d&ﬁ{/@ aa@ﬁﬁhéé@tcﬁsé 'é@hﬁmste?eé dRNIP By DrAroute. Such a
agent since the first report of it
ranite fdmdurmestretlag ¢headeugiistnpt @ppm@t@for@ reguiarzreatggné of
E},%Oll bao 986 7 110-3. It is now recogni sed as
|erpés U pgior}ﬁ Qﬁ’?l y sel ective
acetylchollnesterase i nhi bitor and has shown

menor y- enhanci ng effects in aged 10 patients and
pat i dnugerzinerA(CAS RNoADAD ordPridy ad yappediya alkaloid isolated from

UCHBEEDRE HpXHid efafh, 1 8 biRifaEBEAPSHEE e idfteport of it

as'rn a |dnnuroro
Mt@@tméﬂ&aseﬁmnﬁybbwtaagm al. id Zhbﬂg@mmmm@@eoaﬂ 986, 7,

EI Sertles of Hup eré A, a nunber of = Hup I‘%I ne A
HBvlis ey rReeeiBRER chasPuaIabie, Nighly selestvelont i fy
appﬁcﬂ@l@r@%&erggé Eﬁ%@ eir@‘Ha§Ehé\,vn n‘i’@fﬁﬁg -8 r‘ld?n @Ff@@tts in aged

cation Very promsin upe Zl ne
piefidnisbnd @atients qudieringdranm AIZhEmebsidmyasenEudbe&dor@s in V|tro and

SR 4 BSOS SR o ol vt
Sireerigd P@po‘?‘t of ﬂhe&ﬂiérhﬁébﬁigr_céﬂ%eﬂ@@ oﬁl—l@u?ékz\{ﬁé jAve rifmber of

formula (11
Hapewgwecﬁfsiemgtlms— haveibhben systhesisedin Wde'émbd\%lﬂlf‘ﬂﬂ&‘e potent

SR 7 L kB APy O 8Ly promiin

H0pEizNRsh lcpigativéd n Qérttdﬂu%rdh@é@@@m dhsidewee as Schiff bases.
Huper zi ne A derivatives is the
Such compounds demonstrate to have better treatment effect and lower toxicity

than Huperzine A. In particular, Huperzine A derivative of formula (lil)

HO

OCHj
()

and having CAS Registry number 180694-97-7, 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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WD 2004/ 080436 PCT/ | B2004/ 000734 -3 sensitivity to

wat er precludi ng any mani pul ati on using uncontroll ed
weoondiogi4sehs in  contact of water. One of the prpOpEREE/000734

adm nistration route for Huperzine A treatnent is the

5 oral route. However, one of-3he inconveni ent aspects

of such a treatnent is its frequent adm nistration,

ééﬁ@itt\ﬁt?/ft@ Watér presiudirdfany magNiatia Gsmghumbnt?allemem@klhﬁons in
| owed scrupul ously to the letter by a patient

camaeiafvgater.om Al zhei mer' s di sease. One of the ot her
i nconveni ent aspects of such a treatnent is the
variability in exposure |leading to | ess narked

neur aphebétd propobed asiminigtrationlrowte ser Hypeziref Alkatment is the
cerebral insults. Such variabilities are, | L
Y3t fquied 'd@Welvﬂ%fpéﬁa &htheincopyeientaIPasss of %kb‘g" a treatment is its

PR eBInRALIo, oMe U tiRBS oyl WSt} Ao yBAERn nardly be

fotowed sceymildiesintd thedstiemniay ematlemssmrlngﬁsmmn‘klehelmer S dlsease
t I t 138 t _al

§8e 2 n Bl ioryprieBh ppesels nb s S bl MG g kY in

Spdstive ¢BARY 1018 SRIERKYd nEBURSHrbRREoN We@‘]démaylﬁércﬁ\ﬁé?se types of

Huper2| ne Avia the nasal cavity by using,
¢arebeal drsultsn8ueln vapakilites args in patieplar, dﬁnﬂn@mt or inflepsced by

BRH:Sm e DT HRI0ATRe M e BA ot Rl "

m crograns of 20 Huperzine A into the body. A simlar

nasal _drug delivery systemis proposed b Zhang in

pat enBesigps PealEdaHnieNRiomgbEeentiies Py thvgrbeen investigated.
adm nistrating a drug allows an i mredi ate penetration

t hrough nucosa into blood and a rapid brain

t ar geFomigstarioerineratehttepplioation @hbé?;&mmh V¥angieedl. @aa)pose, as a

har dl be nonitored dth t d
%%am%w? SBNIR GRGorie gy nemRY TRBra) Tt Fargying memory
%eﬁ8ﬁ§ té%ld%ﬁm%ﬁ@téelﬂuééi% SANIIR hSs1hvAPBY %fn'fgafcﬁ‘ instance,

or a regular treatme patients suffering
casal sprayes, neaalaﬁdps;mmimerhtesgds, powders; enmidsgspheres. They

Bﬁéﬁﬁ E%e?[’eag:%u@éﬁéiglsgrgtlg FSTLIJ Ig\fegﬁag LSO goag%la\gép&(;rograms of

KepeemaRShIONRE Uoﬂysﬁl%rmﬂaﬁ/\ﬁ’é(sél il t:iéhvé’r? sPsievi @Ee&rogosed by
controlled rel ease of Huperzine A over a period

dhaging it palenhapplisation Y rlﬁ 78082c%uaiea reyte fof agminigisaling a drug
5IFOWS gh ?r%%etd?até%%ngﬁ/aﬁgﬁ tm“ougH?Fucosa into blood and a rapid brain

targeting. However, the dose to be administrated can hardly be monitored and the
administration needs to be repeated along the day. For the very similar reasons as
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
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 ug/cm?.h. Such
controlled release skin patches designed for a once-a-week application are
recognised to offer therapeutical benefits to patients in full possession of all their
faculties. However, due to their locally irritating effects and the fact that patients
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controlled rel ease skin patches designed for a
once-a-week application are recognised to offer

W bh@nagEsd | cal benefits to patients in full poRCEERNGIN00734
of all their faculties. However, due to their locally
irritating effects and the fact-that patients WO
2004/ 080436 PCT/1B2004/000734 -4 suffering of nenory

difRsingst rhehal 108 aindieahvsiBalErpblents tizsmipiHenaotf and thus
thus “interfere negatively with the treatnent. In

inferiere aepetieely pathdhe tegadmedht i on WO 03/ 04024, Liu et
al. propose to treat a 5 patient suffering from
Al zhei ner di sease by injecting every two weeks

Huperlﬁilﬂl@rv?atlcﬂfat patant abp%étl@ﬂﬂ/@lsﬁmmd Liel etaed.epropose to treat a

m crospheres, co i sin as the hiodegrada

%I%ﬁlﬁ fferieg {ro nhg@hegn%d@@mby Huget mﬁ%%%%'yk%wo weeks Huperzine A
t I

SFRRANIE] o0 R RAk REsthass! vorpheng] seine

leivdpgraatablenfolpmec; q@y(ﬂmtﬂg-cmglwhhﬂ@dﬁem gicrospheres are

chl th 1 d bej .
R AR A s 7 SR B Srson
é\?érﬁﬁéﬁ’on“ﬁirefzééé?u@iﬁgpé’é Heneslvants hdtﬁ%?@rnétrﬁrfés&hﬁvéfer and the
it appears that Hupérzine Ais Teleased over a Ferl od

sgcamd dreakeing Knosysas kﬂnray gryingi prgces® cepddesing the drug release

G030 R  106) o RBA oA ApAiine

teAdaskrdbr Bayerdod bhat leasEl Milags, 20 fsllowdihg t\.h@ sépa@te phases
bei ng% 15 rel eased nainly between Day 8 and

40%ef Bm%@unte@felag@erarr@rfme@capwlﬁteda'ﬁ thﬁﬁ%‘PE‘%ﬁﬁ’f‘er@S are
ﬁ%éﬁpeﬂo@ho’&{ﬁakﬁ SHERRY ZES tefhShibahBlint Y168 i being

mﬁ?]as&ib makgy)betwm Day szmr? Beaetipl Shohiantst prnm release profile,

i nhi bitor dur t

wERSNdEPOAgNt PHEL éM@?@%@d e daiedualictrision. may provoke
f#ﬁsétgtarﬁ(aelﬂtéﬁbﬁQQ bR @ue Ed‘én slaf Sx@cﬁsﬁcﬂ?t@['h*e it

ppears that there is still a need to provide the
ad:etyhcbohleslmtdsean@lbltemdlaﬂrfg)a war;asrnmm pafipdwf tighesand considering

radual | ol |.ed se of Huperzine A
feciasfouhiheufc st SUebRulidal Iy ot ve
subst ances anal ogs over a period varying from several
weeks to several nonths 25 under a mninmal control

a heaFrdin hefadew e de alate af theaut, it isqrbsersihat feere s fstill a need
o rowc}e the clinician with a galenic formulation allowing a gradually and
controlled release of Huperzine A and/or some of its pharmacologically active
substances analogs over a period varying from several weeks to several months
under a minimal control of a health professional and without requesting the patient

any contribution and avoiding self-medication.

Surprisingly, those goals have been successfully reached with the delivery

system of the present invention.

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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any contribution and avoi di ng sel f-nedi cati on.
Surprisingly, those goals have been successfully

wo e@glgd3oM t h the delivery system of the preseC/1B2004/000734
i nvention. 30 Accordingly, one of the objects of the
present invention relates to -8ubcutaneous delivery.
system conprising a bi odegradabl e polyneric matrix and
at | east one of the pharnmacoljogically active
substances of general fornmula/(1): WO 2004/ 080436
PCT/ 1 B2004/ 000734 -5 NH (1) 5 wherein residue A
represents an am no group or an anmoni um gr oup
-NH3 or a residue of gene (Ir)y: X1 X2 5
X3 X4 10 (11) wherein d epresents,
i ndependently, an hy ear or branched
C, to C6 al kyl group, a linear or nched Cl1 to C6
al kyl oxy group, a hydroxyl group -OH, an am no group
-NH2, a primary or secondary Cl to C6 15 al kyl am no
group, a hal ogen atom a nitro group -N®2; sdld
substance being enbedded into said matrix. As the
phar macol ogi cal |y active substances defined by genera
ivoeralh aeditilie AMEPIESShtaaVERINDYrolih eN Bk @3 @ntarfeibniiind igésup -NHs"*
enconpasses any of the possible 20 optically pure
pEakeridue ghaenpial ferrtula & of said optical ly pure
i soners, Preferably, the asymretric carbon atom
carrying residue A has essentially the absolute
configuration R (wth rgference with A being a group
am no - NH2) . N X4

| X,

Xs X3

(In)

wherein each of X1 to Xs represents, independently, an hydrogen atom, a linear or
branched C4 to Cg alkyl group, a linear or branched C; to Cg alkyloxy group, a
hydroxyl group -OH, an amino group -NH,, a primary or secondary C1 to Cs
alkylamino group, a halogen atom, a nitro group -NOg; said substance being
embedded into said matrix.

As the pharmacologically active substances defined by general formula (1)
possess asymmetry, the present definition encompasses any of the possible
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 -NHy).
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WD 2004/ 080436 PCT/ | B2004/ 000734 -6 When, in general
formula (1), residue A represents an anmoni um gr oup

WO did3/0g04861e cor respondi ng substance i s presentPCHIB20&1/000734
delivery systemalong with an appropriate
phar macol ogi cal | y acceptable e6unter-ion, such as, for
instance, a halide, preferably a chlorine anion. 5
When, Whergengeaérdl %rmlllél () rles.cru@s« %@eéem%rgregmmcﬁm@ﬂ group
amno group -NH2,  the so-define har macol ogi cal | y
NHs v éhe opresprnding sHpglanee ﬁ:‘epmsebf @ftbemhyew system along with an

QYR ) B0 ol D8y 2o e,

hatde nrefdrbiplgrazdidoSes aalon. or by total synt heS| s or
hem synt hesis. 10 Both types of nethods are already
knovvnfromthe literature. Wien, in general fornula

For ml BRSSP RER EREe M ASS B Tl adRaITyming otpue -Net

md)sm-aleﬁesd pharmbccaibgmbllyeablyve syltyncwisretpardimead, preferably

gﬁiﬁ%&%@'%@ﬁ* E,E,%rﬁlrf%)t\l SaLb W%Q% g}(c)pﬁfgér%sgﬂfl) rsgﬁ%k@hextraction
H%Pr?&léhfée fd¥ .ﬁgfénbewpw@m@éts oBY E3thesyrIRydif 8y ﬁBmlsynthes|s

de 'function, leading to the correspondi ng Sch
B@ﬂetypeemm&thbﬁy are aeadeknrowe filoes e ieeatureri no gr oup
-NH2 or an ammoni um group -NH3 or a residue of
general fornmula (I1): 20 X1 X2 X5 s X3 Xg. (I1) 25

wher eiWhetaeh gehersl férmdfé (h SRERRIEN $epreBdeRaNARM e of gheral
hydr ogen atom a_met or ethyl group, a netho

é@rm}ﬁa (18, Meisergfingd @ﬁgrm@pploglﬁamm/egssng@ancpq;qzar%apbtalnable by
gﬁb&)’rﬁﬁ%ﬁﬁe&r%&%nb%d% ﬁ%&&%'a%?h@% BB 86 916 Y analogy

a
with such methods, by condensation between Huperzine A and the appropriate

moieties having an aldehyde funotion,' leading to the corresponding Schiff base.

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

\
N X
| X,
X5 X3
X,

(1)

wherein each of X4 to Xs represents, independently, an hydrogen atom, a methyl
or ethyl group, a methoxy group, a hydroxyl group -OH, an amino group -NH_, a
methylamino group or a dimethylamino group, a chlorine or a bromine atom, a

nitro group -NOx.
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WD 2004/ 080436 PCT/ | B2004/ 000734 -7 NMore preferably,
t he pharnmacol ogically active substance has the

wo olokosispg formula (111): NHO N C HO 5 OOMSI/(B2004y000734

The mai n pharmacol ogi cal effect of the above-defined
phar macol ogi cal |y active subst/ance, especially the
one of formula (Il1), is their capability for

i nhibiting 10 cholinesterases. Mreover, substance of

fornu 1] rs to be a ent and sel ective
i nhi b"Y PJS#%%@W%@MWW@‘&P@Q&@&JV esbixEsubstagre hapdhg following
sereqilggfrat, bovine and human). In contrast, it
presents’ a much weaker inhibitory activity on
but yryl chol i nesterase (BuChE). These enzynes are
responsi ble for the breakdown of the neurotransmtter
acetylcholine (ACh). The inhibition of cholinesterases
| eads 15 therefore to an i ease in ACh with an
i ncrease in cholinergic ac y in the brain and to
a | esser extent also in pe Nijget organs (e.g.
muscl es, conducting autonOngus glervous system
gastroi ntestinal sy Nnhi 5T profile
confers specially to stUbstance nula (rrr) the
20 potential to be beneficial ||n chollnerolc defi ci ent
di sorders (e.g. Al zheiner's
gravis, Denentia of other orlgln-~
or to inprove cognition in cholj c dependant
functions (e.g. attention, mpgefy, oncentrati on,
perception, |earning) and therefore the potential to
be beneficial in premorbid states @¢aich as ninima
coghitive inpairnent) or in conditions where a 25
sustai ned i mprovenent in cognition is beneflémél (e.qg.
pilots, etc.). In addition, the WO 2004/ 080436
PCT/ | B2004/ 000734
The main pharmacological effect of the above-defined pharmacologically

as vascul ar),

active substance, especially the one of formula (1ll), 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 aclivity on
butyrylcholinesterase (BuChE). These enzymes are responsible for the breakdown
of the neurotransmitter acetylcholine (ACh). The inhibition of cholinesterases leads
therefore fo 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 (Ill) the
potential to be beneficial in cholinergic deficient disorders (e.g. Alzheimer's
disease, Mysthenia gravis, Dementia of other origins such as vascular), or to
improve cognition in cholinergic dependant functions (e.g. attention, memory,
concentration, perception, learning) 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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-8 reversible preventive selective inhibition of
chol i nesterase with a preference for centra

WO pdvitloswBeON m ght protect persons intoxicated, PEDIB2004/000734
i nstance by organophosphates. 5 In vitro and in vivo
data docunent that Huperzine Ahas in addition
neur oprotective properties. This dual pharnacol ogi ca

ERE e Provdntivet defsttive anhiBItBntcT chBinddtarasacwitiogiréidrdnce for
active substances of general fornula (1) a potential

qastirah énhiigen might petedi persens istoxicated dpeinstance by

' se effects m ght be nediated through
&%Ré@@ﬁ%ﬁ%ﬁ of the N-nethyl-D aspartate (NVDA)
receptor 10 and ot her mechani sns. NVDA receptors are

widely distributed in the brain and play an inportant
rol e NYitse and i ¥ivel dpRelecumesiEial HupaRane dhham i addition
AERDPl et op R, TH Ml BhERhaECIBGical innaifiof action
chrfeasteshe phiacugbologichly Bstine si@sstandesdofageneral formula (1) a

S Bbl A TR SRR opseiocts i
%‘Hﬂéﬂ?@t@d ftﬁr‘o%gﬁgh@fm@diﬂéﬁcﬁ{ 8f theN#i&th /IR0 SH8pkHBES (NM DA) receptor

utamate I s C om nat1 ng ex0|tatqry n¢U(otransn1t er
amd other inveghamism$i NidDAargseptare @re madely (disttiputggddn sheybrain and

e B BR8P BB BT SRR 2R,
Hopasict! RMDA fe tivit cBulceastrib edo @a@ zietitibbyof many
into the cell. excess of intracellular Ca2+ 1ons

reipdagensative disgasesdpetanmeghapamsigssripad esagitotoxicity.

%?@ﬁ;téﬁci@?b‘&?é?&k ir‘f%h'un%ﬁﬁ{rpn%%’%{(}?/%q%we‘?éctfm‘g%é’dihg?6 the

erent’ neur opat hologica ons cou

empreedelnask! df@xcitagtonhre INdBANS Atitarts 0Ghutainatd 13ea dominating
Al zhei mer brain increased glutamate | evels caus

ysgitpiqy neupiransnaiier KrcasticalRNANVPROS IR RRY QﬁLEOP%%ﬁF frigggrs @

. . . . f H X e
HindogPseeasety R Rl polifepit HIDRGeEaors, Qros potheted
thetdapening ohiheal assotiaterkionnchEDnahpoist Ib_eds to a_Ca2+ in_flux into the
Ot BPRARR o el R TR ol 558l eh Ebedcddnetent

Shitheels hat dAHPBEG A ROrdiRS CER dEEfAL Ment was shown in a
cerebral hypoxia-ischema rat nodel. The decreased

neuronal cell death was significantly related to a
' educﬁ%ny%?uaclggghé\}v\e/g tlllﬂpo%'fér'éﬁ%europathological conditions could be

improved by blocking the NMDA receptors. In the Alzheimer brain increased
glutamate levels cause partial depolarisation of the NMDA receptors resulting in
increased Ca2+ influx. The sustained and constant prevention of this Ca2+ influx
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 rescue 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 material and this material is selected among the group
comprising: polyacetals and poly(hydroxycarboxylic esters), polyorthoesters,
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In the delivery systemof the present invention, the
matrix is made of a biodegradabl e polyneric nmateri al

w@pa4080436 material is sel ected anong the gr oupPCT/IB2004/000734

conpri sing: polyacetals and pol y(hydroxycarboxylic
esters), polyorthoesters, WO 2904/ 080436
PCT/ 1 B2004/ 000734 -9 pol yanhydri des, polyl actones, or

ﬁol%m{y&ri@e‘s hes19Rktor¥sebe éﬁh‘@ikwre therepe) Bf(afétﬁb@xthe poly(hydroxy-

carboxylic estéers) are sel ected anmong t gr oup

carhpxylisi asjensd mp se\patadsamnag t%gmmr@pmln@homnqiymers and

Bt RO R P 2B/ RO PR e Gy Elrcas @ Shypiock-
BEIPmeed 1HeredONiES palyetiBfdraryigdold apadng pbliyadiseeare selected
conpri sing pol ycaprol act one,

@mppgghehgmmgomgﬂyngmg@(cgﬁg;lactgﬁg poly(3-hydroxy-butyrolactone), and
I
A B e e B Bb B PP et ort &
is selected anong the group conprising polylactic
d d I f D i d. and/ o
71 advpE aiteEtindrepideradiiic BoREraiic BT Fpglegieramong
ﬁ%'&ouy%ﬁusp? ﬁfgggagigxncbbﬂ aﬁtl%@%@fyﬁ?é@'o? Uz%lcver%iocand/or

mater anon e group consisting o
bddoticEaid, | atorde Lelactt gacmﬂ addl)or@dw;opoIagzlcthreqqrefHﬁebly, the

! ' b D, L- i d -
BoRBSTEEBIs Ve B DL s ad e B8 iblp cansistng of
68 Lﬂﬁé’{ldencé Coﬂléépén@bo@%c?aetphég%ﬂbm@h Hetween D,L-lactide
pre erably : nmol % The inherent 15

ang glysplige @@nstﬁ@tm tﬁ@e@pa@mﬁ@bk@m%@en@ nigtedal igicopprised in the

ﬁaﬁ’@gg‘fﬁzﬁ 83 i@ﬁ togrﬁgﬁﬁ @IE e%%l%aqq‘%% QOar? %15./ rﬂol% The inherent

yiokdsim dfghé\lmwmﬁe pbgm%rﬁiﬁmawmﬁs ccblﬁpﬁgéd/ frethei range of 0.10
guestion and ven val ues must be conS|dered

tw Q-Ridh/g, r@et@:aaly ? & A d:/9eRelps arygiiesfpliowing NMR spectra
P@cﬁ?&ﬁlo‘h‘ I ry]ﬁ"?éslHr sfibn %ng‘? v%%aﬁué’é mirEbe ddRsidered

ol'ymer  bei ng solutlon i1nc orma
wdhmethe nJaUamnargaﬁs of effoh Igheﬂenhmstcbi;leeg ave me\mmmi;at a

t b d thin th
aaraRs Ch a5, Gt BesEBhPE RO ShTtHoPra talBofm S Sdipentration
619(5‘3%%!?%5&’%%‘ gl\/éﬁ\/él{l@s RIRt Bé'&@nskﬁ?@d’%ﬁﬂﬂhé%u@f margins of

L-1"acti de an l'ycolirde in the poly(D, L-1actide-
ewoy Bycan aplpr)omat@a@mpr@m@e vithim Hee abee prepngedtraages between,

gglﬂ?e{ § n% Q‘é'@é Cf?wter{g%%t l@)glpq F@ﬁégclzt'ldse and ]ch)}CISng It thceargloly(D L-lactide-
@@g%@llé@)' @&W‘n@? eﬁ‘ﬁ:‘ @nﬁﬁ@'dti@@’)hm YiHeR nhéPedtdvifiosity e specialist
as the matriXx of del i very system of the present

pfrfth@mrt e gasily select the appropriate poly(D,L-lactide-co-glycolide) polymer
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
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) polymer 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.
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allowing a gradually and controlled rel ease of the
phar macol ogi cal |y active substances of general

wo coon8@3€ 1) over a period of at | east one nonP¢IT/1B2004/000734

Generally, the selected polynmer is commercially

avai |l abl e. For instance, Boehrithger |ngel heim

CGermany, provides with a

pol y(D, L-1acti de-co-glycolide) polyner under 30 the
trade_nanme Resoner(r) having a nolar ratio

D, L- | BE%afPE?é)hgltb% é*ﬁf%%rvo?ys h of theneresght inveatiemhas the form of a

%Abfd; ﬁnﬁﬁléb& g%%a?%qﬂggg{ﬁ@&lgjr %nﬁég@%\%yﬁ]ezéor%ﬁ%lﬁg& Preferably,

s golit) implact hatea cylindicabshdpd. pol ymer under the
trade nanme PLGA 5-50 having a nolar ratio
D, L-lactide/glycolide of 50:50 and an inherent

Vi SCOBINkYf i . _ E3. 1/
2004/ 030432%%?% étﬁ% ‘3?38‘%%6@?9%“%?@?2% gﬂ%\y?octq‘qégfor the

peanavation eiisedresentidalivenesystemi Thatriocass asmphisingahenfoliowing
gtfe a. solid inplant. Any shape for this solid inplant

ma)r/) be contenplated. Preferably, this solid inplant

has a cylindrical shape. 5 One of the other objects of

the present invention is a process for the

B RISRRENY GrhMOogaRO Y adiurgean eepippsigta amouThat dry powder of

; ISl | .steps:. 10 a
BARSR R BB O kAL bl e et S oumrsgiformte
and dnyappoowhiate eimowttiof day pbwast obseid ®loddifadable polymeric

har macol ogi cal | y active substances of general fornula
Mer@’nd an appropriate anount of dry powder of said
bi odegradabl e polyneric material; 15 b) extruding the
adm xture as obtained in step a) at a controlled rate
phexiuglingiteyadmixttie amolajpimenbinisié@ay bt a ¢batrolied tatenhrough a dye

lL,aced at tenperatuyres rangjng . from60C to 120C c) .
WU EPrapPy R IR i seglion Bl et 1s mpstayyes)ranging from 60°C to
esgentially through the section of 20 said extrudate
and at an appropriate length in order to obtain the

solid inplants; and d) sterilising the inplants as
8bc¥lﬁfiﬁb691e' titfd2he %% ‘obtained in step b) essentially through the section of
said exirudate and at an appropriate length in order to obtain the solid implants;
and

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

By reference to the pharmacologically active substance of formula (lll) 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
weight 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
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 diameter 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.
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25 By reference to the pharnmacol ogically active
substance of formula (111) and when the polyneric

woreaoe0s@Be i s a pol y(D, L-1actide-co-gl ycolide) pol/1Beee4/000734

the relative proportion of that active substance, in
wei ght %with reference to thd1total weight of the
obtai ned inplant, is conprised between 20 to 60%

pr ef eTi@B pyockssti® paaﬁ:%arwrw@mmmrah@ ;ﬁeg@raﬁbntdﬁ@ delivery
respectlve powders may be easily sel ected 30 the

%&ﬁé@ch@fdmwcetf@r RieEONt iIgMeNkRYN §@@9“§'}19(ﬁ P*ﬂﬁf@“ﬁﬁ%ﬁ@”y active

rmr e&bg} A g‘i}?hu@%{‘i,@g%ﬁ an&?}g%g%%% &offda (1) as it

ﬁlcﬁ(ﬂéaabhy/of Ihbestepg ﬁ‘ren@ske oi ﬁfmbreSenée bheatbreso sréc&lsdmg any, or
than 1.6 nm and the obtained extrudate is cu

Almast gy degradation o sgid substagemethnmn it @%aOW@mféhe process or
s ﬁ;]erHBhvg@ %%Qé%%%f SBtalrel %Qﬂ)@glﬁéd defivertygtem

process 1s Icul'arly convenient for t preparati on
apeard éd fuliirtiie phpsnacopmya stabildy coterizeanst earebe stored for months

i nventjon coppri,sin rmacol ogical |y active
B9 {?@éo%? %rﬂ%fPéﬂ%d??o‘EE?& a (1) in which A represent
a residue of fornmula (Il) as it avoids at any of the

steps the use or the presence of water, so precluding
any One ®f fieother ahjpcteef theanresentdnventian is die uaa©é the delivery

S5 e AR Bl AR R e fthe treatment of

éi piserT sufferigefom appieegid Qefididntidisdrierslad/opepeeirdprovement
stablllty criteria and can be stored for nonths at

@fdmﬂlm@raj@dapgm@eméwWWsze@ perspn.chosst dispkless ﬁempnse
BERBGLS, MedE oSSR PyoetREoBld Remenea,

démentiz@ df casautdr drigin;tdred ﬂmetdmgnttloaffunanqmrmnnvolved in human
suffering from ch?ﬁd ner | c, deficient disorders and

PRINGE RECTSHHPE SEIRS RErias Crai SamRaSBARSTEaPoR, attention,
I%‘Hﬂﬁﬁ%; %érﬁ %hB@élﬁoe? égﬁg%m%tﬁﬂf ‘P@é(ﬁnggggﬁpléﬁ solving, and

i Sease gnitive i npal
Iamgsa@@nla gravis, denentia, 15 denentia of vascul ar
origin; and those cognition functions are involved in
human bei ngs processes sel ected anong the group

CONPI inSthe YsBEST Qﬁ@?kéﬁ?&nt fiviepfibhOiRe mb8iRBAIRYis MBAMENded for the
t hought, concept formation, readi ng, probl em sol vin

piieyentiem gudigs fortbe treaimentigba peradies yieaida: and(oe ml@/gﬁated by
é&gntQthcggﬁgl nesf'ergsé (?I‘IHIBJ;[&’S}%%%V&}? Mag‘t%f those agents are selected

from the group of organophosphates.

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 medicinal 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.

The delivery system of the present invention is conceived to be injected at
regular intervals from weeks to months, preferably at intervals of at least one
month and possibly 3 months or even more, and cover a dose range of 3 mg

to 50 mg with reference to substance of formula (lll). Dose can be adjusted to



10

15

20

25

30

prevention and/or for the treatnment of a person
subject to, and/or intoxicated by agents with a
W@ hoiiosgss er ase i nhibitory activity. Mst of tPOBEB2004/000734
agents are selected fromthe group of
or ganophosphates. 25 The del i-\ﬂgr-y system of the
present invention is injected just under the skin in

patentbskptnzel artf eeedwithtdnedpdrppris@l ihjectise desiceeforiimstance any
subcut aneous adm ni stration _of nedicinal produyct

ifecay dexiags qom@RICialy Meibble. S derandl aldw @ FpRle. adstable
S ki . i . I

Sty o fesaaTEey 05 bt oSBRd oo tBaL o
ihpetibnaitest hetic may be applied to reduce possible

di sconfort. 30 The delivery system of the present
invention is conceived to be injected at regular

i nt er@ﬁ{e%fft é’f[]d‘lfe‘?'&%ivéﬁta R aSsy LR IR iMjDe%ﬁon resides in the fact
s of at le ly 3

i nterva ast on month and possibly 3 nonths
ihat Bvegenerady betidr toderatechthensbe inirgroustular injpationsoutegused for

b S B R SR0Tes30 Sy o REBfre, e
EPddte Bf tHee RS ATIcARAsENVE ISubathnkBRh8P beadbfersed if therapy
i njection device, for instance any trocar devices

esdesiochaispontipuachiboealization afdhe sepiant hravglineaskin can be done
By PR s R B Byl 7 subcutancous

toljiealldws afdd #n edsOeervelllahbe of lodah®eticanTlag émplntican be
subcut aneous injection resides in the fact that it i

] n, i s
edrrstad by ainnply apd rapiRally ipKasive sErgieRliasRAUIRdp case of a local
5,!1@%@[2%&@%%@95% for instance with the
m

rospheres simlar to those of the prior art.
Furthernore, the effects of the pharmacol ogically

o beTas Sebia RIS pbis RreseNORveRahans FBIaHprAons and their
blopRusHY SlkedsdhiBeaan tReralioimg BramplERared to

m crospheres that are injected intramuscularly. The
subcut aneous route allows al so an easy surveill ance

of |lo tol erance. The inplant can be extracted by a
si npl @ﬂbﬁﬁﬁm@ﬁﬁ’l ly invasive surgical procedure in

case of a local or general intolerance.

- 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 (Ill) 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 (1l1).
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15 The delivery systemof the present invention, their
preparations and their properties are described in

wao bw4ogl4BOW ng Exanpl es. In the Exanples, 20 PCFiRp004/000734

represents pharmacokinetic profile of substance of

formula (111) in rats followihy-a single s.c.

adm ni stration of sustained rel ease fornul ation of

ExarrpFestla raibxturadswas E'rapa??d bpmja‘xiagt 54.0 lyesfrgro okdl (80 pm) poly(D,L-
e of derivative ormyla (I11) in rats

%&%ﬂéﬁ%%'yﬁo' eagsr@l%r r@PO Qd'uﬁ'?ﬁt@tefél)’%@%fﬂﬁstpé’r%‘é% mol%;

rﬂe%‘ﬁﬁné&r 37%59de%mI8|z?¥orm @.@9@1 f éHC@OatEB@(:- known

| owm ng pr ure, kno
uodgﬂb@u@ommptmmbﬁPtﬁiﬁp‘bﬁd I\/bifsm Chemicals Inc.) and 6.0 g of

BB B E T8 e -

whd dXifugled tﬁrdugﬁtéuc@ewaﬁe @bﬁ@@éﬁ%nbyermmb@ of ¥6. 80, gecpfgooc
round (500 pm) pol y(D, L- l'actide-co-glycolide) (nolar

pugh B, 1_3|namdla@/egq>rwb@|uism@ a sarestiyne epdruggrnbhegesultant

RREAR) cHhBRAK Wrvailectonrualil (bsFNi BofE Bacing 30% wiw),

d@Bth irtb iimpladits Rivetage BRimddet 801 .5GRRTYIpR Steliftsd bﬁ?ﬂmma

of 5der|vat|ve of formula (111) in a ball
("Eﬁfbatl‘% }.). Next, the obtained mixture was
ext ruded through successive zones at t enper at ures of
70, 80, 90, 90C through a 1.3 mmdianeter die using a
scr eva hg p'mpmnts wees tesTéatin eds bteardingetot thedalle@ying method. A group

b 051 E s Ko Mardgud Dl el @ 15 MarBI GRS & SR age
diiBERERE0 R a&mﬁwlgﬂ’@ !0'1‘1”8\‘ a1 BhpIhh SQYCQ qtﬂgﬁ?/%g of derivative of

I rradiation . The 1npla wer e in rat
toroudal (I iteo 3t7' narnoldtg)@uudng thaanmidskm byrusimg a trocar.

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.

Plasma levels of both derivative of formula (lll) 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
on Fig. 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.

The following conclusions can be made. A progressive release of Huperzine
A (generated by in vivo hydrolysis of derivative of formula (Ill)) 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 () were negligible. Inter-individual variability was
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of six 10-11 week-old Sprague-Dawl ey nmale rats were
given a single subcutaneous adm nistration of an

w0 pplasiu3¢ dose: ca 15 ng/ kg of derivative of I1BCT/B20ul/@0734

(1), i.e. 37 pnol/kg) under the neck skin by using a
trocar. The day before adm nist4ation, a reference
pl asma sanple was collected. Plasm sarrpl es for drug

owadNo elirdoal S@ﬁs‘swemebbwk/éed:mwgabuﬂhe dhilidy 8hd ani‘?gn of local
st-dosing and then twice a week fromday 2 t
R 7N SheaiePa 0N M i WA sk PaTBIEia dearaded within 35

dayd AL} ¥mmfistf&iomu! @ (111) and in vivo generated

Huper zi ne A were simultaneously quantified in rat

pl asma sanples by LC M5/ M5 nethod using a reduci ng
ent . sych NaBH4 as an inhibitor of the Schiff base

Eg@%‘%«z-i s. Tinme concentration-curves were established

for each rat and recorded 25 on Fig. 1. Mean

phar macoki netic profiles were calculated ( SEM n=6).
I n t h&he fiellawingnprocaduie similer as dissene elescrabedzln Bxaraple 1, was

T RSB B e g S o

palymerecovered for eval uation of |ocal i an ammat i on
and i npl ant degradation. 30 The foll ow ng concl usi ons
can be nade. A progresswe rel ease of Huperzine

f, d

L & Ay -
aor@tlymi@j/igéﬁcrrllfﬁ):y raluoga;m@ct:diwgmmm zﬁﬁ\gf Ltécmgéﬁ@g :/nehder%r\]/tevrlscosﬂy
il‘\% Qangﬁtcﬁ./ e(E) {)é mﬁrg ormg‘gi&gfkwq Ua@r@@e&enomination of
T
In:mgalklmnkg(%() cpah, lérr?nf) Mexlctetrtaasiaairmdi mmtmeg\luasxexim@ed through
study and no _si gnof loca rere

a8 el S MoBera R orl y B BST R Fot RSk T diameter
éi@)@m belor@diype skir@ddroMhe Pe SNRIMR LRirddatEl @oﬁ@lﬂlﬁg‘&j@ﬂva‘uve of

%éoce ure simlar as the one described in Exanple
ula, Uk (theonstisalanse iogsling B8 % wiw), wiashcwd idlofitmplants (average

Bl%%(tgr &rf .g%}n‘?%nﬁost&h%‘éalﬁyd&)\mm%o rrAdiation (25 kGy).

The implants were tested in rats according o 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 all the aims of the present invention.

Example 3

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
procedure.
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10 First, a mxture was prepared by mxing 14.0 g of
ground poly(D, L-lactide- co-glycolide) (nolar ratio

w@a04/08a86 de/ gl ycol i de: 76/ 74 to 24/ 26; i nher eP€T/IB2004/000734

viscosity: 0.16-0.20 dL/g, (0.1 %in chloroform at
25G); known under the denoni rdthion of Resorrer RG
75: 25H, Boehringer Ingelheim and 6.0 of derivative

of f oFifet! wafdriias AmovedfrO@l dthyli édetétéQg/ Nﬁﬁen@lﬁg &nhydrous
e

Next, the obtained m xture was extrud hr oug
magoesism/eulpbalesndhe selvsat and subseauasdly r¢m0vs“tg th‘%ﬂ@Slccant by

@Q’%\ﬁﬁg Oﬂi‘)r%nﬁ%frggrﬁ/'ﬁﬁ\'??[of’for Iae(atl')swﬁ (()fi’ﬁs%‘f\feed"fntﬁtpﬁg of ethyl

e resu al nin

al@étateaw prcﬂymér sﬁ@pmm@n (Malsl ﬁrepaﬂwob;esmmnm ¢.400ndf mjy(D L-
rrp ant s aver a di anet er of
i2ctep. %yﬁpllgﬁbﬁplﬁ%%lywr At 4 o1 alfy EReasate; JBersppension was

Shiftg TR ARGNRGP 155Gt T SoRBAAIRBNNE of Rfmula (1)

escrlbe respective
aioah dimpmlymeo IStISPENESN Weare pdaaziealbh |asnwndfflaskeﬁbe rognd flask was

Rl 256 Ao el o 75 VSl B SRR Pl 0% of e
EQUEM 5 é\%ﬁoraﬁ&mrrﬁ-,dv@@@w @hs*&ntsm W8s poliYbM® a Teflon sheet,
processes appear to fulfil the ains of the present

driec dndlena fumea foiod aawotamenrmd@hvscwnpomusrg oven at room

Binaksrip 48 farf § 168 2SS oS ity 85 164 o1
according to the follow ng procedure. W 2004/ 080436
PCT/ 1 B2004/ 000734 -15 First, water was renoved

et hyI The Blnanastsutdate pleessandiaxijeded st a ﬁ@@ﬁ@&ﬂtwm of 54°C through
%es? Er@ﬁéﬁlé @sﬁ@% [?r%lrs\éeéytruagg %ﬁ%%ﬁ#gﬁtté%rd ?@Wa%gzutt Mo implants
att1on der’ va

Hiod stdritizéd by)gawaaadrrradlatWRdT Ihmn'ri[ﬁlaﬁtsgwarl amalvgl'age diameter of 1.30
acetate. A poly spenslon wa

a5 o SORPrIBeA L M o JRraive of Hile (0. e ingropspted active
@ﬁg&@le%éé’@gr%%gﬁ% 0 g of ethyl acetate. The
p

nsi on was ected to ultrasound for 15
m nutes. The solution of derivative of fornula (111)

End tpe pol ymer suspension were placed in a round
he round fl ask was

The procedure, known as dry-extrusion, was used fo produce implants

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

First, poly(D,L-lactide-co-glycolide) 50:50 polymer was ground to obtain
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.

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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heated to 37C and rotated at 75 rpmthereby renoving
approxi mately 90% of the solvent by evaporation. The

WO e@e08E3GuUspensi on was poured onto a Tefl on SPEBETB2004000734

dri ed under a funme hood and then under vacuumin a
dryi ng oven at room tenperatufeto forma film The
wei ght of the resulting filmwas 1.64 g. The filmwas

Exdmp® pi eces and extruded at a tenperature of 54C
throug a 0.8 mmdie using a press extruder. The

resul t ant extrudate was cut into inplants 15 and

ver agé Bceg e R i S58HEbARio Vot TR A Bickite Mplants
denmpuedd wkpoll (qu-mdtlae(dd-glycol'ﬂm plohﬂmrmncabedvamm wieformula (111).

principle was 95.06% pure. Exanple 4 20 The
procedure, known as dry-extrusion, was used to produce

| 0l 3Bk o HATBRSERArPRLY R nu|ea%f(y rﬁs3rr901%d AR 66453ly(D,L-

pol ymer an rrvative o
kaachgiébpkglycamdewéOﬁﬁl ;g;blymer i ldm)mﬁ@s E@Sme%G\/ﬁBH (D,L-lactide:

A el Vsl R, oo PRl b0 O Rl G Bt 25°C

0 BOVOTRA o@V@)t) @9@ g @b d?%:ga'rl\//éﬁ\l'é’ 8f @rmuRl (M @sibd lal thortar and

using a nortar and pest . SI cal mxture was
pastleudae pitysical mmar@wasamdwatademne@a@ne af 64%C through 2 0.8

Bl el R RTyAe By R rea BRURETH 3@ eigpeqt 320 0. The

ERi @te svaRsbitshierinplafd oy geninredi by @@khﬁta mmdlat'BﬂEThe implants
i npl ants had an avergge di anet er of

badaniaverpgrodiemets’ obieA0vaR grd @@mpaﬁﬂ% 4. Qﬁ Wt )% degiative of
fd?ﬁ'\%réjﬁ fl)aﬁ%% |ﬁ€%ﬂl%\’)‘?at@¥j'd%‘ﬁ\/8 g‘?B fe Whs Y778 P n[ﬁxr t'ﬂ’?e irplants

ered aneously 1

%@ééﬂﬂﬁ]ﬂﬁ@l&ﬁ%b%fﬁ?ﬁ@@@@ﬁﬁﬁt& 16- Exanple 5 The
procedure, known as dry-extrusion, was used to produce
i npl ants conposed of poly (D, L-1actide-co-glycolide)

BQL M and Derivative of formula (Il11). 5 First, a
p‘gy?@ra'? m xture was prepared by m xi ng 1400 ng of
pol y(D, L-

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

procedure.

First, water was removed from ethyl acetate by suspending anhydrous
magnesium sulphate in the solvent and subsequently removing the desiccant by
filtration. 900 mg of derivative of formula (Ill) 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
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.



10

15

20

25

30

| acti de-co-gl ycolide) 50:50 polynmer, known as
Resoner (D RG 503H (D, L-lactide: 48-52 nol %

w@bopgo8isse. 48-52 nol % | nherent viscosity: O0.BCEAB2004/000734

CHCI 3 at 25C. 0.32-0.44 dL/g)) and 600 ng of
derivative of formula (I1l) usihg a nortar and 10
pestle. The physical m xture was extruded at a

t enperas ik wafs citintbhgieseard BxBudédrata @em BRfuR o 38 - 49°C
ress-type extruder. The resultant extrudate wei
& faif?ﬁte weighed

retz@h 8.0.8 e di tisingaa pragssxdindernthe ragpitant ex

TVE e RlacdE TR I g0iAbiHs abii TRse Sy s Ajgiation.
waélumptanV@h@@ anf etﬂa/a;@d(dnhétbr offhe mm@m@@oatpﬁ@eaqa 5 % (W/w)
princi pl e was 37% pure. The inplants 15 wer

a@ﬁvaﬂvgtqfrf@rdméladﬁl)t Eh@mrporaﬁed agtive prm@awﬁwzéa%% 74% pure. The
{ | ycol i d
P e AR e Ao B HE (71 ) er e

produced by extrusion of a filmaccording to the
ollovﬁ g procedure. First, water was renoved from

Eﬁﬁgﬁﬁhzetate by suspendi ng anhydrous magnesi um

sul phate in the solvent and subsequently renoving the

desiccant by 25 filtration. 900 ng of derivative of
f or muThe @rcbde)duna,skrm'm ab viegtekiugion Ovgs osedtdhproduce implants

555593 5 4Bl S0 e B3 B A et 83 HuRB )

| auryl ester end-capped polyner in 20.0 g of ethyl
acetate. The two solutions were placed in a round

f | askFirsiapolyds, h—l@pﬁd%@oalycmidebﬁﬂ StHaugb eatar emd-gapped polymer

R P SEmuT Gl S bABS P WP HPYEY mixn
00t g @flgm&dgmlryrﬁér and 600 mgbF derieditBet of forrhalaviiiamirsy a mortar
solution was dried under a fune hood and then un

78d pesilenhe Paysicalgnixiies was exdbidadepiriemperatyrs qf&%r%éhrough a
. . A i . .

bis ARt e RS BEGR TRE s By BRf il hulond®r.170,

into pieces and extruded at a tenperature of 38 - 49C

th d truder. Th v

Fesl Arexidataurs Cubuh BadleBisaSinle Ehy ohfiva inaation.

FHE itnBichtd ARY 3RS ABGe Sifhitel 9. 30N SRR HPIREHIT. S0wi. %

derivative of formula (lll). The incorporated active principle was 97.43% pure. The

implants were administered subcutaneously in rats.

Example 8

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

procedure.

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
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The inmplants had an average dianeter of 1.2 nmm and
conprised 26.50 % {ww) 5 derivative of formula (II1).

wah@4/o8mass por at ed active principle was 94. 74% PUr/EB200H®0734

i mpl ants were adm ni stered subcutaneously in rats.
Exanpl e 7 10 The procedure, kr@wm as dry-extrusion,
was used to produce inplants conposed of

pal-ctiasiglydeties: m/m@d; Qdﬂ2)6 REHEreRT viscubitye016a0. rz@edm@ (o 1% in
formula (111 po y(DLIactlde co-gly

SoBto G 35 GRInel.L safepYaseley has SHAg0R b deavaRe of formuia
0 B4 L FOEEE L 50 R A LY 3T RIR ik vas
Hestedad I&TBC@‘ndfrota‘wdj at (blrpin theretyy raammnﬁngaappmmfnately 90% of the
gestl e. The m xture was extruded at

V;ﬁl@frbj){ @,‘{quga %éal}q] YiseRs sUSENSIqRNVES QoHléq%%ntg a Teflon sheet,
gﬁg@gnwﬁe (i HGBandThBn R RICt VABGUIRH BLEIGIG SRIroRAEom

extru ate was cut Into inplants and
tﬂneperlatmedio fyrnyaffira. The adighti afthe resultingfilimmpearit.$6 bad
an average dianeter of 1.3 mm and conprised 27.59 wt.
% derivative of formula (I11). The incorporated

act i Venh@Film Giddl @it pldeds3dhdBxtudddist a 'téﬁﬁf)éfﬁtﬁré/@@% through
adm ni stered subcutaneously in rats 2

aidB arm slie ysipe cepress q@@ﬂuyi(so Ths r@@ﬂlta@t@@@aﬁwasm into implants

B a0y B RIAou B0 TS Mgl b e g e oo

meﬁﬂétély B8 i, The il a@its \wampriesd\2408 f/\A‘tO%l(ﬁrhAdtlve of formula
acetate by suspendi ng anhydrous rmagnesi um sul phate in

{IHe T3 IV@%ooaaiadﬁ%g@w@ﬁmwaé@@v@ 6 Rwie- Hea iroRlants wore
%{ihriéfe‘ré’d‘ ub¥e ne@%ﬂéw%? derivative of fornula

|sso of ethyl acetate. Next,
a pol ynmer sol ution was prepared by dissolving 1.4 g of
ol , L- lactide-co-glycolide) 75:25 polymer (known
a r(r) RG 75:25H, nolar ratio WD 2004/ 080436
PCT/ 1 B2004/ 000734 -18 D, L-lactide/glycolide: 76/ 74 to
24/ 26; inherent viscosity: 0.16-0.20 dL/g, (0.1%in
chl or the rpmmdnm@ck;nq‘wn as dpy-gxfisien hwas ased 4 produne implants

381"11%5'388 o] I?/f“‘[S IL\/I‘réllgz &8t glycollrdm; polymer and derivative of formula (Il1).

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 24/26; 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
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
wt. % derivative of formula (ill). The incorporated active principle was 97.3% pure.

Example 10

Implants were produced by extrusion of microspheres.
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(111) and the polyner solution were placed in a round
flask. The round flask was heated to 37C and rot at ed

W@e00768mpin t her eby renovi ng appr oxi mat el y 90% PET/1B28045000734

sol vent by evaporation. The vi scous suspensi on was
poured onto a Teflon sheet, -df9ed under a fune hood
and then under vacuumin a drying oven at room
terrperaturetoformafilm The wei ght of the
resulting filmwas 1. filLmwas cut int

pi ece3-2amaf @QMQI&-E‘QCMG‘QO’(%YQS@P'Q} ap&0giolyver. t‘%‘PM‘U"’g@ﬁ Resomer

s 808 tP(T b ey ol SR cBINE e 10 163 EUicosity:

galr%m OHCIdiaa 5. o 'me) 4:!4 dhf) ewerd dlslaelvedm 6ag @ll@b&sromethane

ST darnieod of fqraw@('blpsv@'r% SSoeg B ﬁéﬂﬁ”ﬁ%@m%ane, then
gghféﬁelnﬁf { gbd?kr@e}“@élu%n f8 BHfa‘PnedTHﬁ(tbfg’\lvégfs? é(%ro_e}lﬁséng a mini

m ni stere cut aneous Inrats. 15 Exa
ppta)jedhyeedewne\mh aetemepater& o5 6hleavitg tostbe fomin@ticubluke
I anh conposed of poly(D, L-1actide-co-glycolide)
€%%d derivative of fornula (rrr)y. 20 First, a

phyS| cal m xture was prepared by m xing 1400 ng of
poly(D, L- |actide-co-glycolide) 75:25 polyner (known
as Reboplants of qierent gametp}fﬁ were farmed by extrusion of these

biiosBiblyS ARG 638 4. B Eigle i 24 BB resin between 60-

25¢r. and 600 ng of derivatlve of forrrula(lll) using a
nortar and 25 pestle. The physical m xture was
extruded at a tenperature of 65C through a 0.8 mmdie

usi ng = r st 4

el gnde oS TG SREYEHEMEE b RRFihaH Al BRI Bpmma
imgdiaiidrs Tedngtiants Wwere chdoyinigéered subcatiinebusly. The

i npl ants had an average di aneter of 1.5 nm and

conprised 27.2 30 w. %derivative of formula (I11).

The incorporated active principle was 97. 3% pure.

Exanpl e 10 I nplants were produced by extrusion of
fxampdpiédr es. WO 2004/ 080436 PCT/ |1 B2004/ 000734 - 19

Implanis 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 CHCl3 at 30°C obtained from Absorbable
Polymer Technologies) were dissolved in 60 g dichloromethane. 2.0 g of derivative
of formula (lll) were dissolved in 359 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 dies 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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3.5 g of poly(D,L-Iactide-co-glycolide) 50:50 polyner,
known as Resoner RG 503 H (D, L-lactide: 48-52 nol %

w@bopgo8issle. 48-52 nol % | nherent viscosity: OPAT/#82064/000734

CHCI 3 at 25C. 0.32-0.44 dL/g), were dissolved in 60g
di chl oronet hane. 5 1.5g of der2Qative of fornula (I111)
wer e di ssolved in 35g of dichloronethane, then poured
into the polyner solution. The obtained m xture was
sprayed using a mni spray-dryer device at a

re of 45C leading to the formati on of
m crospheres. 10 Inplants of different dianeters were
formed by extrusion of these microspheres through 1.0
to 2. (mptemts werd proddced bgtextreisiver sitmicesspherést ween 60-
95C. The resultant extrudate was cut into inplants and
sterilized by gamma 15 irradiation The i nplants were

adm n'BSd ggﬁlgﬁ?ﬂa@ Up?dl?’m?Eg; L4 %I—é I%ﬂeféml\ﬁs@o%]lty 0.09-0.10

wer e ext ion” o res
dblg/mlasulteatah Ojép/tﬂslne(r)HéMatﬁﬁ @btmhgdrﬁbn( Abh@nbabte Polymer

Erelapiespwers dSpliat e S AOCBRBABRL ST Byhart derivalive of

Eﬁﬁiml(mgw@é dvs%bﬁ/e@!nﬁ% P\tﬁdilémo@?n&héhé hthen ‘Hé@?é‘tﬁl?ﬁo the

0O g of derivative 2 formula (111) were dissol ved
ﬁWBBij sefutigine ] h@mﬁ@ﬂﬁdmxtwammaw uaing minéspray-dryer device

t t r
BBk YRl 40 TRRoRR ByBE NS MR
40C leading to the formati on of m crospheres. Inplants
of dlfferent di ameters were fornmed by extrusion of

t hese IBplaRiseidiipEnE iampisLyen prawdbyexiHapmabinese
F esuls?gﬁlie‘%gﬁf‘d@“’[ gstc\%ggb @ﬁ%‘ﬁfﬁﬂ%te?%'ﬁ%gﬁtemy@?atures in between 60-

868Ci |l i zed by gamma irradiation. The inplants were
adm ni st ered subcut aneously. WO 2004/ 080436
PCT/ 1 B2004/ 000734 -20- Exanple 12 Inplants were

produgRe rByuItaH: BYLOReadTb G iIRRPRGSISSts and sterilized by gamma

irradiation.

Example 13

The procedure, known as dry-extrusion, was used to produce implants

composed of polyD,L-(lactide) polymer and derivative of formula (lll).

First, a physical mixture was prepared by mixing 2.1 g of grounded
poly(D,L-lactide) ester end-capped polymer (Inherent viscosity 0.09-0.10 dL/g
measured at 0.5 g/dL in CHCIs at 30°C obtained from Absorbable Polymer
Technologies) and 900 mg of derivative of formula (lll) using a mortar and pestle.
The physical mixture was extruded at a temperature of 30-50°C through 1.0-2.0

mm dies using a press-type extruder.

The resultant extrudate was cut into implants and sterilized by gamma

irradiation. The implants were administered subcutaneously.



5 3.0 g of poly(D, L-Iactide) polynmer (free COOH,
I nherent viscosity 0.09-0.10 dL/g neasured at 0.5

W@ L@l/08033CHCL3, at 30C obt ai ned from Absor babl BCPIHB290m000734
Technol ogi es) were dissolved in 60 g dichl oronet hane.
2.0 g of derivative of formul2d {111) were dissolved
in 35g of dichloronethane, then poured into the 10
BRAMpRY 140!l ution. The obtained m xture was sprayed
using mni spray-dryer device at a tenperature of 40C
| eading to the formation of mcrospheres. Inplants of
di ff
i cr ol n e dSe e TG bAEBRGIH, i eed MyRaubaimBlants
c@npesed of ﬁ@ly(DlLbe(ctvm pofimedandérivaiive ofdermhalar(tll).
extrudate was cut into inplants and sterilized by
gamma irradiation. 20 Exarrpl e 13 The procedure, known
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'I’é&@rRﬁd) |¥sPach99@O% Qf—él@rlvé’iﬁfésdﬁ@ﬁmﬂé (Ql)@siﬂgdé ndttar and pestle.
at 30C obtai ned from Absor babl e Pol

'Tle@nhws:ogh rejurgndeerirygedat déempatatyie @‘fg/%@%tmough 1.0-2.0

stle. The physical mxture
md&ﬁ%@éa%ﬁ%{@&%@g’ E‘re of 30-50C t hrough
1.0-2.0 30 mmdies using a press-type extruder. The
resul tant extrudate was cut into inplants and

st er i The egputigngaxtiedate wagdetintompiants iang) sievlzegdhnegamma

BB SRR amp At WeBT st sref et SRR

known as dry-extrusion, was used to produce inplants
conmposed of pol y(D, L-1 act i de) polynmer and derivative
of formula (111). 5
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First, a physical mxture was prepared by mxing 2.1 g
of grounded poly(D, L-lactide) polyner (free COOH,

WO ndva/0813B6 vi scosity of 0.09-0.10 dL/g measur ePICEHIB2004000734

g/dL in CHCI3 at 30C obtained from Absor babl e Pol yner

Technol ogi es) and 900 ng of d&@Zwvative of fornula

(I'1l) using a nortar and pestle. 10 The physica

m xture was extruded at a tenperature of 30-50C

through 1.0-2.0 nmmdies using a press-type extruder.

The resul tant extrudate was Ela@mgnto inplants and

sterilized by gamma irradiation. The inplants were

adm ni st ered subcut aneously. 15 WD 2004/ 080436

PCT/ | B2R@4HE8MRAS4us deRreriflsgbidm domPrisingcabidaegkikiable polymeric

delivery system conprising a bi odegradabl e polyneric

mafrii ang ahlegshone @gg”te pitryMsgcologicglyadtixe siubglasiges pf general

?%&JY Uaﬁbstances of general formula (1): NH JZ AO
sz therein residue A represents an anmi no group

-NH2 or an ammoni um group -NH3 or a residue of

general formula (I1): N"1 X2 X s X3 15 X4 (I1)

wherein each of X1 to X5 represents, independently, an

hydrogen atom a linear or D branched Cl1 to C6 al kyl

group, a linear or branchey to C6 al kyl oxy group, a

hydr oxyl group -OH, an am -N\{i2, a primary or

secondary Cl1 to C6 o

(1)

wherein residue A represents an amino group -NHz or an ammonium group -NH3"

or a residue of general formula (l1):

\

(I1)

wherein each of X4 to Xs represents, independently, an hydrogen atom, a linear or
branched C4 to Cg alkyl group, a linear or branched C4 to Cg alkyloxy group, a
hydroxyl group -OH, an amino group -NH>, a primary or secondary C4 to Cg
alkylamino group, a halogen atom, a nitro group -NO3; said substance being
embedded into said matrix.
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al kyl am no group, a hal ogen atom a nitro group -NO2;
sai d substance being enbedded into said matrix. WO

wWQOd4/0888636 PCT/ | B2004/ 000734 -23 2. The del P@BIB2004/000734

system according to claim1, characterised in that, in
general fornula (1) defining-28-d pharmacol ogically
active substance, residue A represents an am no group

- NH2 Qrm@démmvlsymem QékﬁbrdeScoQﬂalﬁh 'Ieéﬂzﬂé@teﬁ%ed |n that in
general fornul 4 (1

geheméfOémmlasél):Heﬁmng satobpb@*magglqg@aib/sactwﬁ@@@@m@m rqsldue A

bSO 9 A8 oo TR n‘%%&@%%&%ﬁ NAy T & fEldue of

gehédral RFiga gnoup or a di net hyl am no group, a chlorine
or a brom ne atom a nitro group -NG2. 15 3. The
delivery systemaccording to claim1l1, characterised in
that said pharnacol ogically active substance has the
followi ng formul a (III)\ NH %Z(NG HO/ QOCH3 (I11)
X2

(1)

wherein each of X4 to X5 represents, independently, an hydrogen atom, a methyl
or ethyl group, a méthoxy group, a hydroxyl group -OH, an amino group -NH>, a
methylamino group or a dimethylamino group, a chlorine or a bromine atom, a

nitro group -NOa.

3. The delivery system according to claim 1, characterised in that said

pharmacologically active substance has the following formula (lll):

HO

OCHs
(H)
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WO 2004/ 080436 PCT/ | B2004/ 000734 -24 4. The delivery
system according to claim1l, characterised in that the

whewdegracabl e pol ymeric material of said natrP&I/IB004/000734

sel ected anong the group conprising: polyacetals and
pol y(hydr oxycar boxyl i c esters)4 ol yort hoesters,
pol yanhydri des, polylactones, or a m xture thereof. 5

5. The T Rk evyg}/ﬁbmmemglm@lmm | cHdadterised m that the
characterised in that said I (hydroxycar boxyl i

kistegraiabieepalymeticanatgnshef &a«w@ rTg%tams %@ﬁ@heidsarn@ng the group

SRR BA P AT AR Sl 8 st

Boloahyairideeepslytdeeses) onatrhixnebtedtepf.ene gl ycol ; and
sal d polylactones 10 are selected anmong the group
conpri si ng polycaprolactone pol y( 3- hydr oxy-

but yr gl
nyll o8y Tt PG EOHErT S UndP I Sntecleris i et sad

ﬁoly(ﬁyelr@qdcavkmwhs)esteea) arecsmlehte@ am:ong ﬂmergraup comprlsmg
characterised in t

%mepplarne%% 200 Bnobinerdao-BelC Gl dar el gbigndor ycoli
26 g}’éﬁ&blo‘&k%lﬂne%eﬁs&ﬁ%mﬁeﬂﬁf}/le@@' g’ly‘édlca@& 8id OPoolyrllactones

lor L-Tactitc acid, and/or D, L-"lactitc acid,
grreysﬂjemedamohg the griesipdeimprising polycapicirione; MY(ﬁ&deOXy-

i m%&peeﬂgng Wb AE PR ale- R Du PHEMEREHE RbBotymer.

consisting of 20 poly(D,L-Ilactide-co-glycolide) and
pol yl actide and the proportion between D, L |actide and

gl ycobi the delivary sustenyactrsdingdasipinudnsharpsieyisad i that said

FBbBbiBlnei< paf s MEhrelis el afdto f dBub2otffiche

polymac Tamld)%ndft@pblwﬁ@grcﬁmwoﬁc poid/ mecliar Liveictic isald, bsid/or D,L-
nprised in the range of 0.10 to 0.9 dL/g,
BP%@P%?W(W%VQO&C@C@ dL/g. 25 8. The delivery system
according to claim1, characterised in that it has the
formof a solid inplant, preferably with a cylindrical
shape7. Bhe Aehxr&rysgstefmacd:drdiqgtepjmim Bocharactelnieed in that said
eI|ve stemas de{ln in%lgim4 0 co ng
ﬁgeg@ Halyg{eé‘gsma erial is selected among the grou donsid ng of
poly(D,L-lactide-co-glycolide) 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 75:25 mol%;
the inherent viscosity of the biodegradable polymeric material is comprised in the

range of 0.10 to 0.9 dL/g, preferably 0.15 to 0.6 dL/g.

8. The delivery system according to claim 1, characterised in that it has the

form of a solid implant, preferably with a cylindrical shape.

9. A process for the preparation of the delivery system as defined in claim 4

comprising the following steps:

a) preparing a homogenous admixture an appropriate amount of dry powder of

said at least one of the pharmacologically active substances of general formula (1)
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a) preparing a honogenous adm xture an appropriate
anount of dry powder of said at |east one of the

w@bans@eé ogi cal |y active substances of gener aPCT/iB20ud/@0734

(1) WD 2004/080436 PCT/I1B2004/000734 -25 and an
appropriate amount of dry powdf - of said biodegradable
polyneric material; b) extruding the adm xture as

ah@ @h%brbﬂnétb%ﬁn@\)nt&if dy pewtepbf esiditad@edratablepalyryiec
with an appropriate circular section placed at

fmﬁﬁﬁﬁaiures ranging from70C to 100C;, c) cutting the
extrudate as obtained in step b) essentially through
the section of said extrudate and at an appropriate
bEegtriding tiee é@rrﬁb)tuﬁé &s$ bbiatiewint dtep ia)pit ardontraied bateithedigh a dye
in step c). . .Use of the delivery system as defi ned
wﬁhanaanﬁr@prl@#e Girryger3861ieR PiasedAt tamPRERfH EesERgIngirom 70°C to
? ¢.reatnent of a person suffering fromcholinergic
deficient 15 disorders and/or for the inprovenent of
chollnergic dependent functions in a person. 11. The

| t d t hat
i Sfid s o Ruite as oo men 18 st SLEsS Rty rbighi sotion of
bR ifRRle aﬁbf%%bh%p JQ’Teﬂé;“lé’l gtROasenentia, denentia

of vascul ar origin; said cognition functions are
i nvol ved in human belng processes sel ected anong the

AL ARy SRORe hPRRERCBRRS inbbET « oati ng. pr obl em

solving, and |anguage. 25 12. The use according to
claim 10, characterised in that said nedi canent
for thB Ysepbihea delivenysystemons aalined nelmni for tf@ preparatlon of a

LRSI OBl 5B X080 SR R

amcﬂi@i‘s rgdiar fo thenindptoveinantot ardliserbic epbatiesidudctions in a
gents are 30 selected fromthe group of

BFPMophosphat es. 14. The use according to claim 10,
characterised in that the

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 (l) comprised in said

system is continuously release over a period of at least one month.



phar macol ogi cal |y active substance of general fornmula

(I') conprised in said systemis continuously rel ease
we@u@n/0804peri od of at | east one nonth. WO 2004/ BEDHR604/000734

PCT/ 1 B2004/ 000734 -26 15. The use according to claim

14, characterised in that nmedi@@ment is admi nistrated

to the patient at regular intervals |asting at | east

one nonth. 5 SUBSTI TUTE SHEET (RULE 26)

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 26)



