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FUNCTI ONALI ZED W TH a- TOCOPHEROL, AND USES THEREOF, ESPECI ALLY THERAPEUTI C
USES The present invention relates to novel naterials based 5 on

bi odegr adabl e pol yam no_aci ds, which are useful especially for the s
vect ori zat i oNOoP34dPA3803pri nci pl e(s) TAP)= The invent PER/FRO8/58083r ect ed
toward novel 10 pharmaceutical, cosnetic, dietetic or plant-protection
conposi tions based onzﬁgise:folyanino acids. These coqgositions may be of
the type al | owi fPHHEITNY AGFEDS FUNGH AT ER, WLPR 17 TRFQOPRERAD, i n" t he form
of emul sions, mM CND XSEPATHEREGE, ESPECIALLY ATHERAPEUTICfUSES. The APs
under consideration are advantageously biologi- cally active conpounds that
may be adm nistered to an animal or human body via the oral, parenteral,
nasal , 20 va@healprezantarinwsemcidvmnesillatesnttoavenatis, mabér agliscvaskear ,

i ntradermal , int L i nt.r r.ebral_, . buccal, etc. route. -The APs
nor e parp?Eu grl§§§§ﬁ %%%gg&sy Eﬁ%§§%&§ tigﬁ}dQZS %hﬁC%Ot 58 tF° 5uphe

i nvention t hespegiaddy fficat dihes, vegtgropatoien nef peplivdepripalipdadshari des,
| i popol y- saqg@gnides, ol i gonucl eoti des, pol ynucl eoti des and organic

nol ecul es. However, they may al so be cosnetic products or plant-protection
products, such as 30 herbicides, insecticides, fungicides, etc. In the

field of vechpu zatiQRfiACtT s Prigeip! esqirESPEGT al by waRdi Ci pRk,Aactive

principles, there is a need, in many cases: 35 to protect them agai nst
degr adat iléh PRPEFGCRYILS Calpr RIPMEBEFon BRTSTTAE, @Rz phanitcPFOfeRtion etc.)
until they reaaposheiibng t ®agkdaClonONthese polyamino acids. These

compositions may be of the type allowing the vectoriza-

tion of AP and preferably being in the form of

emulsions, micelles, particles, gels, implants or
15 films.

The APs under consideration are advantageously biologi-
cally active compounds that may be administered to an
animal or human body via the oral, parenteral, nasal,

20 vaginal, ocular, subcutaneous, intravenous, intramuscu-
lar, intradermal, intraperitoneal, intracerebral,
buccal, etc. route.

The APs more particularly concerned by the invention,
25 Dbut not limiting the invention thereto, are proteins,

glycoproteins, peptides, polysaccharides, lipopoly-

saccharides, oligonucleotides, polynucleotides and

organic molecules. However, they may also be cosmetic

products or plant-protection products, such as
30 herbicides, insecticides, fungicides, etc.

In the field of wvectorization of active principles,
especially medicinal active principles, there 1is a
need, in many cases:

35 e to protect them against degradation (hydrolysis,
precipitation on site, enzymatic digestion, etc.)
until they reach their site of action,

e and/or to control their rate of release so as to



and/or to control their rate of release so as to 07 DECEVBHR BBOEMBER 2006
mai ntain a constant | evel over a given period, and/or to convey them (while
protecting then) to the site of action. 5 To these ends, several types of
pol ymers have been studied and sone are even comercially avail abl e.
Mention may be made, for exarrple of p‘oIerTers of the polylactic,

pol yl actic-glycol,ic, polyoxyethylene- oxypropylene, polyam no aC|d or

pol ysacchari de M3f-214p gl/' E%P‘S/rﬂeﬁ"éelccﬂfﬁlf tatut%l‘é?%rl??ﬁjgo%t erials for
manuf acturi ng, a‘rﬁ/wawl €onvay kthepl qwhs.l enMpdcredidirig Ctiasm) Nepopret i cl es,
vesi cl es, m cel Iﬁs or %el S. Besides the fact that these polyners nust be
suitable for TP Buch systens, they nust also be 15

bi oconpati bl e, nontoxic noni nmunogeni ¢ and cost - effective, and they shoul d
be easy tg e th an ode bIe rdsthls

| ast aspgctJT ﬁ?é uret esr’rm%éal?'e%géént ?ggefha?g %’e aregr ﬁs‘_’w&a %Sﬁ in the
body shoul d gtanémade aowlt oxsiomepr adiect v Byommgroialliyusawatileblef the
prior art co g r ed e r Ki AP

Dector: zat1 oncEyaphn ndf BICRRAEPCelE Sudhpn®d oor pedvhesd SELBET (1
articles ar epmbﬁﬂiiéﬁéé bel owowmlﬁngl}@mll%z 441Péé§!@thb§by|ﬂ)©h?|-act| de

m crocapsul egy,gRegRIEhAL | nﬁoi?ﬁmﬂﬁ&%d—""ﬂ" pm%%d@h%rﬂ%osugzgé are

produced by Ereparlng a water-in-oll-in-water éenul'sion conprising an

aqueous fHAnefNPaFer ROWBETH ng COO SEAE IS noRE2 T B1BEbs ATRX Y3t at FAY for
fixing said phaufBBeurang9! yl@st | dex@hpYel ay®ulk@ndimp 5on 8, aqmeews— out er
| ayer (pOIyV|n¥I Egg?0|3angg§}éiz ésfekﬁi§§% es, micelles or gels.
Besides the fact that these polymers must be suitable
for manufacturing such systems, they must also be
15 biocompatible, nontoxic, nonimmunogenic and cost-
effective, and they should be easy to eliminate from
the body and/or biodegradable. As regards this last
aspect, it is furthermore essential that the biodegra-

dation in the body should generate nontoxic products.

20
By way of illustration of the prior art concerning
polymers used as starting materials for making AP
vectorization systems, various patents, patent applica-
tions or scientific articles are mentioned below.

25

Patent US 4 652 441 describes polylactide microcapsules
encapsulating the hormone LH-RH. These microcapsules
are produced by preparing a water-in-oil-in-water
emulsion comprising an aqueous inner layer containing

30 the hormone, a substance (gelatin) for fixing said
hormone, a polylactide oily layer, and also an aqueous
outer layer (polyvinyl alcohol). The AP is released
over a period of more than 2 weeks after subcutaneous
injection.

35
Patent US 6 153 193 describes compositions based on
amphiphilic poly(oxyethylene)-poly(oxypropylene) mic-
elles, for the vectorization of anticancer agents such



over a period of nore than 2 weeks after subcutaneous i nje07 DECEMBERZOS6NT
US 6 153 193 descri bes conpositions based on anphiphilic poly (oxyethyl ene)
-poly (oxypropylene) mc- elles, for the vectorization of anticancer agents
such 07 DECEMBER 2006 - 3 as adrianyecip.-Akiyoshi et al. (J. Controlled
Rel ease 1998, 54, 313-320) describe pullulans that have been nade hydro- 5
phobi c by gr afd iy ichg}eist.erol, and which form nanoparticles in water. These
nanoparticles, which are capable of reversibly conplexing with insulin,
form stable colloidal suspensions. 10 Patent US 4 351 337 descri bes

anphi phi l'i ¢ edpigtosani neet acalls based Oonteotiled anélgb&ban&@@B\Mﬂiﬁynay be
used in the f n [ artlcle for rqll ed rel ease
B%Z(HS) @%%rac i v T‘L ELQR h ey %gggeg\a % &

of active pr|n0| rEng s are :V%ry | ong
period thdt pt®hdapendy ongralétuage cs:thiagrlaﬁatl,on afndt hewlpntlynerfozt?atent us

4 888 398 desgy ﬂ‘%ﬁ"}.%&wé?@ﬂ hat N Rl QA#J&@?E{?C%SPO%%P’%%%| and

optionally po &nt groups o oxycar bony type,
20 pl aced ram@Rableon athe rgyeyFaAPAyY acPUPERALAT THeth mﬂibylm@no Eqamls,

grafted wth S0 IrQPHida Y- sudfdhOxygsr bonyl nethyl, may be used in t he
form of biodegradable inplants containing a sustalned rel ease AP. 25

Patent US 5 904 936 descri bes nanoparticles-obtained froma

pol yl eucie- pol et gate 51088 7P0L¥EBE 1 bWBi CompRi Sh £BPADI @Y1 fRANT

stabl e col | oi dal spensi ons apabl e of ont aneously associating with
blologlcallyaéa sL££ on leucgne ang giEtamate, wﬁ{ch may be used

in the form of implants or microparticles for the

controlled release of active principles. Said active

principles are released over a very long period that
15 depends on the rate of degradation of the polymer.

Patent US 4 888 398 describes polymers based on poly-
glutamate or polyaspartate, and optionally polyleucine,
with pendent groups of alkyloxycarbonylmethyl type,

20 placed randomly on the polyamino acid chain. These
polyamino acids, grafted with side groups, e.g.
methoxycarbonylmethyl, may be used in the form of
biodegradable implants containing a sustained-release
AP.

25
Patent US 5 904 936 describes nanoparticles obtained
from a polyleucine-polyglutamate block polymer, which
are capable of forming stable colloidal suspensions
capable of spontaneously associating with biologically

30 active proteins without denaturing them. Said proteins
may then be released in vivo in a controlled manner,

over a long period.

Patent application WO 00/30618 describes nanoparticles
35 obtained from a poly(sodium glutamate) (polymethyl,
ethyl, hexadecyl or dodecyl glutamate) block polymer,
which are capable of forming stable colloidal suspen-

sions <capable of spontaneously associating with



30 active proteins wthout denaturing them Said proteins GAPECEMBER2006
released in vivo in a controlled manner, over a |ong period. Patent
application WD 00/ 30618 descri bes nanoparticles 35 obtained froma

pol y(sodi um gl utamat e) (pol ynethyl, ethg§l; hexadecyl or dodecyl gl utamate)
bl ock polynmer, which are capable of form ng stable colloidal suspen- sions
capabl e of spdmtlagsaslly agstdivat i poveims 0wibECEVBER2806ridg Wiheimogi cal |y

active proteiglg e q@atlwg} NG He Mpe S@iecieodré%{ei gpnrna‘yi‘;gle e Jel eased
invivo in a controlled manner, over a long peri od. hese anphi philic
copol yani no &sindsrdrleedratfines vehea Iwrsameied. a hydrophobic al kyl side
chain. Patent US 5 449 513 descri bes anphiphilic block copolyners

conpri sing a pol yoxyethyl ene bl ock and a 10 pol yam no acid bl ock, for
exanpl e pg‘:! y(ﬁ@%ﬁwhlp%hh?tﬁ?E?lyqﬁé%@ acids” are modified by the
pol yoxyet hyl giiesqe dbediz yd aspdr stidbi ®OA VIR Ssiqs nema £el | es that are capable
of encapsul at- ing hydrophobic active nol ecul es such as adri amycin or
i ndomet hacin. 15 Patent application WD 99/61512 descri bes pol yl ysines and
pol yor ni t hi ngmatfamct i ongl 5 zedows1d a Hgdeepbebi ¢ agipbupH(inaldn t il &t d
i nked to pol%olrﬁ/sli ne or aornithine and a tﬂédro %I LC rogﬁ X
(pol yoxyet hy| EHF- Y Hese SO HIGiSART s 2 1 BP&REMDI YBSF\%I yEREXgrafted wi t h
pol yoxy- ¥ hydeneamairb paaaidoyblobai ns fofror myxampliehe s g frdmerdyl-L-
chol esterol, \esi capa b f s’& ' 0x0-, Lubi ¢l 25 It
IS noreover kansgr’m%%%e(:)ti ceIE cggsgrrpﬁ%sl%& aeﬁnm#q%n d&?l\kéq%/%%?a%a fTOT €
speci fi cal | y pelyvepheform maceddest ridmt APreecapabieat iodh eysapswlat-
ing hydrophobic active molecules such as adriamycin or
indomethacin.
15
Patent application WO 99/61512 describes polylysines
and polyornithines functionalized with a hydrophobic
group (palmitic acid linked to polylysine or ornithine
and a hydrophilic group (polyoxyethylene). These
20 polymers, for example polylysine grafted with polyoxy-
ethylene and palmitoyl chains, form, in the presence of
cholesterol, vesicles capable of encapsulating doxo-
rubicin or DNA.

25 It is moreover known practice to employ vitamin E
derivatives, and more specifically o-tocopherol, to
construct AP vectorization systems.

Natural vitamin E consists of a mixture of compounds
30 known as tocopherols (see Burton and Ingold, Acc. Chem.
Res. 1986, 19, 194-201) and, in this mixture, the
a-tocopherol derivative is largely in majority amount.
Vitamin E and some of its derivatives are nowadays used
as a source of vitamin or as antioxidant in foods and
35 cosmetic products. For these common uses, the vitamin E
is_ found in its D-a-tocopherol form (its natural form)
or in its D,L-a-tocopherol form (racemic and synthetic
form). These two products are considered as being



Natural vitamin E consists of a mixture of conpounds 30 kn®WRESEMBER 2006
tocopherols (see Burton and Ingold, Acc. Chem Res. 1986, 19, 194-201) and,
inthis mxture, the a-tocopherol derivative is largely in ngjority anount.
Vitami n E and sone of its derivatives ar®2 nowadays used as a source of
vitam n or as antioxidant in foods and 35 cosnetic products. For these
common uses, essentiitadiivh Bonfexiouat idosieass msideophky ohifbem (Ghan nat ur al

form or ingdt -a-1 O ro or r | C.ang_ i f.Qr These
two products egre}a?(éﬁs@ége?&e& as’ bg}%gS%“BE%E%B&?Z%O%gg{DP@éhg%séﬁt :Qaﬁ |y

nont oxi ¢ at d@ddPwEonsi derably higher than therapeutic doses. The structure
of a-tocopherol is as follows: HO 5 The chiral positions are marked with
an asterisk. The natural formhas the configurations R R R and the
synthetic formis a mxturg in which the chiral carbons 10 are

i ndependently R or S the vitamin E derivatives used in the field
of vectorization of acti i ere i s~ a h resent tinme and to
the inventors' know edge’ *pO yneq product, with the
exception of polynmers of pol yoxyethyleneltype, one end oft which is grafted
with a-t ocopherol - succi nate groups. Pol yethyl ene glycol grafted with
a-tocopherol succinate at the end of the chain (PEGylated vitamn E) is 20
nor eover avai I h w S t R 0 he
conpany Eastr?%%P %%?%%I%f%g%@ahﬁﬂéggpgggg%g, pé?ﬁﬂ?%dgfg§fég%'(%%1 680
749), is nowauysraluseibms hasvurtde ofcanfdlgumations t Ak B, and s et yner,

and sim larlys g {pcophef Oly spech ngi e 4Pd YA dhe chiral carbons
10 are independently R or S.

As regards the vitamin E derivatives used in the field
of vectorization of active principles, there is, at the
present time and to the inventors’ knowledge, no

15 o-tocopherol-based polymer product, with the exception
of polymers of polyoxyethylene type, one end of which
is grafted with o-tocopherol-succinate groups.
Polyethylene glycol grafted with a-tocopherol succinate
at the end of the chain (PEGylated vitamin E) is

20 moreover available on the market, sold under the name
TPGS 1000 by the company Eastman Chemical Ltd). This
product, patented in 1954 (US 2 680 749), is nowadays
used as a source of oral-route vitamin E. This polymer,
and similarly o-tocopherol-succinate and unmodified

25 o-tocopherol, have been proposed for the vectorization
of active principles.

Patent US 5 869 703 describes similar compounds 1in
which the polyoxyethylene chain comprises oa-tocopherol

30 at one end and a (meth)acrylic residue at its other
end. These a-tocopherol derivatives are used to prepare
stable amphiphilic vesicles (liposomes), used directly
in cosmetic applications.



25 a-tocopherol, have been proposed for the vectorization ®FDEEGEMBER 2006
principles. Patent US 5 869 703 describes simlar conpounds in which the
pol yoxyet hyl ene chain conpri ses a-tocopherol 30 at one end and a
(meth)acrylic residue at its other end. 6These a-tocopherol derivatives are
used to prepare stable anphiphilic vesicles (liposonmes), used directly in
cosnetic appPaEaRtorrPPICPECEVBER P06 1163 dpgesabesppfoEmEL RIS 00/ 71163

descri bes fopgubat bANpo1RRLEY1@MPY gemftgiovcv@iugr&iﬁ@eo%ébol-
a-tocopherol - succinate at the end of the chain (TPGS 1 and o

a-t ocopher ol SUEGENERE &8 UBRI® i 28E cﬁﬁ oFhBachiedax ef TBCY aﬁppgéncﬁé‘rd pPBduct)

At the Lk)r ese@Ltbcaphei:b;e t 0Xbei t)theassé&ﬂhelqzﬂttﬂbﬁ heopol yoxyethykbene part
i S not nown,

i s_knawn pal.yoxyet hyl ene, i s not degraded in
Vivo. Fur holABELCaPHES BERBGH - coM SR HAAS e iR s oRePNERBLCHRY: | per
pol ymer cha| asaadlatetiamt& prropepdl esxyatspl ahé opagitmilsarnéd® khowa, of
surfactants ny _cas ) f thi rooduct. for vectorization would
|l ead to spar?ﬂal 2 gabﬁg%881gﬁﬁ&n£ﬁ &y €%¢kﬁﬁﬂe l%o%%? tP67 ed1575nPatent
EP 0 243 446vdescr|Besthhemqse,ofthlBocopmgouhd (bentpsusci paflg (onganic
acid derivatjyv 0- g' ol or uf e vesjcle in

LY EoﬁggﬁeEBE éﬁ%t #ﬁi éﬁﬁf% %Bd 19 ﬁas

conbi nati on n am ne ese ve |c es may be used for t
encapsul &0 oprepevhirsudnacolvd ion rsingl lesr it thivsry 00 snmifRciBnESUl es,

peptides andpr %@l Resd,N @eheral, oiet th!l% 'Mcﬁﬁ;@dfw %@b@oeatzseaohhat the

organic acid naX be an am no acid or pol'yam no aci d. However, no details
are given i nWePHiLd Aegfede. SBﬁRAQQkXxﬁﬁﬁh%QﬂPO%Y@%?T%GEéVﬂaPéénﬁﬁﬁle

illustrated. c@Rbinations.

15 Patent EP 0 243 446 describes the use of a-tocopherol
(hemi) succinate (organic acid derivative of o-toco-
pherol) for the manufacture of vesicles, in combination
with an amine salt. These vesicles may be used for the
encapsulation of various active principles including

20 small molecules, peptides and proteins. In general, it
is indicated in said patent that the organic acid may
be an amino acid or a polyamino acid. However, no
details are given in this respect. Only o-tocopherol
(hemi)succinates are illustrated.

25
Thus, even though there are a great many technical
solutions in the prior art, developed and proposed for
the vectorization of medicinal active principles,
meeting all the requirements is difficult to achieve,

30 and remains unsatisfactory.

In this context, one of the essential objectives of the

present invention 1is to provide a novel polymeric

starting material, which may Dbe used for AP
35 vectorization and which can optimally satisfy all the

specification details:

O biocompatibility,

O biodegradability,



Thus, even though there are a great many technical sol uti ogFEDECEMBERR006r
art, devel oped and proposed for the vectorization of nedicinal active
principles, neeting all the requirenents is difficult to achieve, 30 and
remai ns unsatisfactory. In this context,7 one of the essential objectives of
the present invention is to provide a novel polyneric starting nmaterial,
whi ch may beCQusgash I oty APo3beVeohokirtald @asdng, Widhe€amonpta By | yngat i sfy
all the specification details: O biocompatibilit O bi odegradability, 07
DECEMBER 2006 3FtIR1RT 18§ R e pEeChavir 1 otPR 2T 5L GHES econon cal 'y i nt o

active princilplthesstparzitlon penseless Kximgseapabiecl es t hensel ves bei ng
capabl e: of form.nng I s _col | oi dal S sions, 5. of readily
associ ating w t{1 ﬁgnf%%g}q“lnée%%%r%ﬁ%cia uées?,us %r?&ié‘l%%e esélssip,r?éistlﬁélssé active
principleS in veavof Thieadbiectigesoamdhyngt hems,th s avdmevedabyivee 10
present inventiong . whighqrelates firstly to anphiphilic polyam no acids
conprising aspartfc units afd/or glutamc units, characterized in that at

| east sone of @ hesd ofi trelisasdngr hesecaghiivel myiamcipd®ss igherivet ocopher ol
unit. 15 These novel polyners have a bi odegradabl e skel eton based on

pol yam no aci ds bearing side chains conprising a-tocopherol. These polyners
have associ afhéf af®l&CtidifoapsaANenRd orPheperti &8 t Aghigredsubiri $h8g in 20

gormari sam \AfF&eséhrEi lidfvetOHIGt Serich WBdtd$ FRESt1yt BBY adpBipeadiiky
egraded in the presence of enzynmes. , . , .
polyamino acids ‘comprising aspartic units and/or
glutamic units, characterized in that at least some of
these units bear grafts comprising at least one
a-tocopherol unit.
15
These novel polymers have a biodegradable skeleton
based on polyamino acids bearing side chains comprising
oa-tocopherol. These polymers have association and/or
encapsulation properties that are surprising in
20 comparison with similar products and, what is more,

they are readily degraded in the presence of enzymes.

The Applicant has, to its merit, had the idea of
combining, in an entirely judicious and advantageous

25 manner, particular biodegradable polyAsp and/or polyGlu
polyamino acids with grafts based on oa-tocopherol
(vitamin E), for the vectorization of AP.

For the purposes of the invention, the term “polyamino

30 acid” covers not only oligoamino acids comprising from
2 to 20 amino acid units, but also polyamino acids
comprising more than 20 amino acid units.

Preferably, the polyamino acids according to the
35 present invention are oligomers or homopolymers
comprising glutamic or aspartic amino acid repeating
units or copolymers comprising a mixture of these two
types of amino acid units, said units being partially



The Applicant has, to its nerit, had the idea of conbi ni ng07 DECEMEER 2004
judi ci ous and advant ageous 25 nmanner, parti'cul ar bi odegradabl e pol yAsp
and/or poly@u polyam no acids with grafts based on a-tocopherol (vitamn
E), for the vectorization of AP. For the,purposes of the invention, the term
"polyam no 30 acid" covers not only oli%oanino acids conprising from 2 to
20 am no acid units, but also polyam no acids . conprising nore than 20 am no
acid units. ﬁﬁ'g?lsé?rléb‘ﬁ?,dtwét ol 95%?56 a%‘?IEErJa%%%‘Hdi%'thQPgRWOJSS grésent

i nvention ar endltisgonedsr ocoheiugalayiens irconhessi NEhIgmd e 6rar aaspay ti c

am no acid r%%gatingavgnits or Qppo#ynegs C nprising a_m.xture of these two
types of am no S d anite, %%?d Uni Ts %eiﬁh aF?Pgﬁ Vraﬁlﬁﬁ R°G06 8
substi tut ed Wittkegr afitss Woedpr | &+ ngr ay tpcspheens. £Phe thenigtls tamdere or

consi der atzi on 4i al . S e.am.Nop_AG| -havi ) . DL
configura?io lghé&ggiql ﬁ%ﬁg§§v$€ét%erépa9 ggggﬁﬁggiFggngago?%ﬁ%;%ﬁ{ianate
or 5 gl utam @rumisPagiidtchairdt or (3-position for the aspartic or aspartate
unit. The preferred amno acid units are those having the L configuration

and a bond of a type. 10 Even nore preferably, the polyam no acids according
to the invedtiforPEdFPEEPBNATLHOt R igener bl S f 8FRuItIqI9 hpelpd: theodR3 H 0

A f N NHRZ Rorfighr8ti®n Ardd & bond of o type.

10
Even more preferably, the polyamino acids according to
the invention correspond to the general formula (I)
below:
COOR?®
T v
2
N NHR
R N
n m
oj‘/ A H o}
4
T//R
D
15 (L
in which:

e R! represents H, a linear C2 to Cl0 or branched C3 to
Cl0 acyl group, or a pyroglutamate;
20 e R? represents H, a C2 to Cl0 linear or C3 to C1l0
branched alkyl, benzyl or a terminal amino acid unit;
e R’ is H or a cationic species preferably selected
from the group comprising:
- metallic cations advantageously chosen from the
25 subgroup comprising sodium, potassium, calcium and
magnesium,
- organic cations advantageously chosen from the
subgroup comprising:
e amine-based cations,
30 e oligoamine-based cations,

e cations based on polyamine (polyethyleneimine



RA 15 in which: R represents H, a linear C2 to C10 or br SAdHRCEMBER 2006C10
acyl group, or a pyroglutamate; 20 R2 represents H a C2 to Cl0 |inear or
C3 to C10 branched al kyl, benzyl or a termnal am no acid unit; R3is H
or a cationic species preferably sel ecte® -fromthe group conprising: -

metal i c cations advantageously chosen fromthe 25 subgroup conprising

sodi um pot assi um Cwemngnpyﬂildﬂmaxﬁylﬁﬁefeﬁréﬁyuc cations advantageously
chosen fromthe sub 6&§p congr|5|ng aseﬁl g %

ol i goami ne- based cht | ons: aPRgRE b%‘%etf“&ﬁ‘opoﬁﬁé (R (P Y%Wl?ﬁ%ﬂ%}% ne 07
DECEMBER 2006 - 9 lnﬁlorsgarpafr@muh:alel yelased ecorgyisingt icatsidreseldasedan no
aci d(s) advantageous?& 1 nggg%ﬁh qgass conprising cations based on
| ysi ne or arginine, - ionic yadlno aci ds advant ageously chosen
from the s@bgroup @orrpuaitsiowgcpabqlwmo oecdtipg@dvardiageousy repessent s a
direct bond or a " e b o] S 001

i ndependent |y reprgggﬁtghg %%ﬁ%fgggpg% %lﬁng p%ﬁ&ﬁﬂ§%§%}$ﬂ ?g tanlc
unit) radical; n/i¥sipeis defined as the nolar degree of grafting and

ranges from 005E$"0 Je%ﬁe@!nfés rRirRNgespbR@Mod (P 2980card AL aBhy
between 30 15 and 300; ) )
1 to 4 amino acid units;
10 e A independently represents a -CH,- (aspartic unit) or
-CH;-CH,- (glutamic unit) radical;
¢ n/(n+m) is defined as the molar degree of grafting
and ranges from 0.5 to 100 mol%;
e n+m ranges from 3 to 1000 and preferably between 30
15 and 300;

e T represents an a-tocopherol unit.

For these common uses, vitamin E is found in its D-a-
tocopherol form (its natural form) or in its D,L-a-

20 tocopherol form (racemic and synthetic form). These two
products are considered as being essentially nontoxic
at doses considerably higher than therapeutic doses. In
the context of the invention, these two forms of
a-tocopherol are preferred.

25

The a-tocopherol is of natural or synthetic origin.

According to a first embodiment of the invention, the
polyamino acids are a-L-glutamate or o-L-glutamic

30 homopolymers.

According to a second embodiment of the invention, the
polyamino acids are o-L-aspartate or a-L-aspartic
homopolymers.

35
According to a third embodiment of the invention, the
polyamino acids are oa-L-aspartate/a-L-glutamate or a-L-

aspartic/a-L-glutamic copolymers.,



T represents an a-tocopherol unit. For these common uses, v07REGEMBER2GQ%Nd
inits Da- tocopherol form(its natural form or inits D L-a- 20

t ocopherol form (racem c and synthetic form. These two products are

consi dered as being essentially nontoxicioat doses considerably higher than
t herapeutic doses. In the context of the invention, these two forns of
a-tocopherol are preferred. 25 The a-tocopherol is of natural or synthetic

i gin. A i t fi t nbaqdi : f the ti th i
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i nvention, the pol'yam no acids are a-L-aspartate/a- e or a-L-
aspartic/ aSL-gpnpesed sovpokyibesr. @NAOECENMBERPROCK type0 orAdvamabebus!y,
the distri butg)?gc}gft ﬁg.asparti c and/or glutamc units bearing grafts
conprising at [east e a-tocopherol unit is such that the polyners thus 5
conposed are either random of block type or of nmulti- block type. According

to another noge-Ofqfg§i Rt i@ tHdIe MUY a9 NQe £3l 43 oG CAHE NGoi Pahifo
i nvention have a nolar mass of 10 between 2000 and 160 000 g/ nol and
preferably beRGEeh 2560694RT 4 0PRE gARBRNLLEN DaHF cdvBPlereMASHI @5 f or t he

nmol ar degrge wétwasafl DO Vidd 20bogopheymlolof ahle pR@IAHENIG, aséesced 5

according to é@goiggl/ nabogobogpgoi).et ween 3% and 70% and

It is moreover preferable for the molar degree of
grafting with o-tocopherol of the polyamino acids

15 according to the invention to be between 3% and 70% and
preferably between 5% and 50%.

The polyamino acids of the invention are, remarkably,
capable of being used in several ways depending on the
20 degree of grafting. The methods for forming a polymer
for the encapsulation of an active principle in the
various forms targeted by the invention are known to
those skilled in the art. For further details,
reference may be made, for example, to these few
25 particularly pertinent references:
“Microspheres, Microcapsules and Liposomes; Vol. 1.
Preparation and chemical applications” Ed. R. Arshady,
Citus Books 1999. ISBN: 0-9532187-1-6.
“Sustained-Release Injectable Products” Ed. J. Senior
30 and M. Radomsky, Interpharm Press 2000. ISBN: 1-57491-
101-5.
“Colloidal Drug Delivery Systems” Ed. J. Kreuter,
Marcel Dekker, Inc. 1994. ISBN: 0-8247-9214-9.
“Handbook of Pharmaceutical Controlled Release Techno-
35 logy” Ed. D.L. Wise, Marcel Dekker, Inc. 2000. ISBN:
0-8247-0369-3.

The polyamino acids are also extremely advantageous as



preferably between 5% and 50% The pol yam no acids of the i%LQﬁFFMﬁE§FQP6
remar kabl y,

degree of grafting. The methods for form ng a polynmer for the encapsul ation

of an active principle in the
known to

capabl e of being used in several ways depending on the
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various féris targeted by the invention are
those skilled in the art. For further details, reference may be
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35

solution can then be filtered through a 0.2 pm filter
and then injected directly into a patient.

Above a degree of grafting of 10%, the polymer can form
microparticles capable of associating or of encapsulat-
ing APs. In this context, the forming of the micro-
particles may take place by codissolving the AP and the
polymer in a suitable organic solvent, and the mixture
is then precipitated from water. The particles are then
recovered by filtration and can then be used for an
oral administration (in the form of a gel capsule, in
compacted and/or coated form, or alternatively in a
form dispersed in an o0il) or parenterally after redis-

persing in water.

At degrees of grafting of greater than 30%, the redis-
persion of the polymer in aqueous phase becomes more
difficult due to the smaller amount of ionizable
carboxylate functions, and the polymer precipitates. In
this case, the polymer can be dissolved in a biocompat-
ible solvent such as N-methylpyrrolidone or a suitable
0il such as Miglyol®, and then injected intramuscularly
or subcutaneously or into a tumor. The diffusion of the
solvent or of the o0il results in precipitation of the
polymer at the site of injection and thus forms a
deposit. These deposits then provide controlled release

SpenBYon k@ r ARRIIcansoci ahdali t h



incubating the solution in the presence of an AP. This sol QADBAEMBER208H be
filtered through a 0.2 pmfilter and then injected directly into a patient.
15 Above a degree of grafting of 10% the polyner can form mcroparticles
capabl e of associating or of encapsulati2irg APs. In this context, the
formng of the mcro- particles nmay take place by codissol ving the AP and

t he 20 pol yrrbny imﬁmmmmm:gaé&@smv&nﬂcﬂ/oﬁnﬂydhelytz';t:ube eing yten

preC|p|tated m r hcles .are then recovered by filtration and
can then be use \ogratrgarcliat-o&rg'l %%%hm S’t lé’m ron (in the formof a gel capsule,

in conpacted and/or coated form or alternatively in a 25 formdispersed in

an oil) or pﬁfe;}%er t%. f&h%rp’ g)nédaoeéf' Bgel N r?cr:hon“‘ f19nett 2

grafting of gre an 30% persion olynmer 1In aqueous
phase bec&re@rm%@nl%ddlﬁ‘qqnbul mayuede o usies sarhoner Qaﬁmuﬁt af liighiigabl e - -

carboxyl ate fa4iGld ags, gand do oRAIARY aFHc?ChH' &3 efquddus t BES oxRgid he
pol ymer can be dlssolved in a bioconpat- ible solvent such as

N- et hyl pyrr 8€9dd¥e or a suitable oil such as Mglyol (r), and then injected
intranmuscul arly 35 or subcutaneously or into a tunor. The diffusion of the
solvent or of_the_ oil eEuItsm recipitation of the olyner at the site

of injectionXndSPREdS oPfis UNAGERESPE. Thate PRI SN AR 9o
control | ad r glodaseithb DEEE&BEBOﬁGQﬁnle:arimp:@JfﬂdJsfmﬁﬂdﬁ@r tha@siaye and/ or

gg?;?re)r/tsl gf O{ e__nz mé‘n‘?a‘%tornall neut#%nmgf 8%%85%%%5‘?; SIFIF#‘“ eir%%Lg’lrhsL&feal one
or in a I|qu|pdﬂ, and sohpdsbtigel Eompddiits areaswh, nthe aqlebididy dmganic
medi um an aqueous phase depends directly on the content of
free COOH (not grafted with vitamin E) and on the pH.
15 In aqueous solution, the counter-cation may be a
metallic cation such as sodium, calcium or magnesium,
or an organic cation such as triethanolamine,
tris (hydroxymethyl) aminomethane or a polyamine such as
polyethyleneimine.
20
The polymers of the invention are obtained via methods
known to those skilled in the art. The polyamino acids
may be obtained in at least two ways:
e grafting of a-tocopherol onto a polyamino acid, or
25 e polymerization of NCA derivatives of o-tocopherol,
followed by a selective hydrolysis.

In the first case, a polyamino acid, homopolyglutamate,
homopolyaspartate or a glutamate/aspartate copolymer,

30 in block, multiblock or random form, is prepared, for
example, according to standard methods.

To obtain polyamino acids of o -type, the technique most
commonly used 1is Dbased on the polymerization of
35 N-carboxyamino acid anhydrides (NCA), described, for
example, in the article “Biopolymers, 1976, 15, 1869”
and in the book by H.R. Kricheldorf “alpha-Aminoacid-N-
carboxy Anhydride and related Heterocycles”, Springer



It should be understood that the pol ymer based on 10 pol yafy PECEMBER 2006
contains carboxylic functions that are either neutral (COOH form or

i oni zed, depending on the pH and conposition. For this reason, the
solubility in an aqueous phase depends Idi rectly on the content of free
COOH (not grafted with vitamin E) and on the pH 15 In aqueous solution, the
count er - cat i ofremigg b€l1387het dhlei NCRatdeani wicives sodi pmefeaflabilg'mNﬂA-

magnest um Qi OGN at kon §uaNoas | 4t AANL AT ey

tri s(hydr oxymet hyl ) am nomet hane or amne suc yetnhyﬁ eynel m ne.
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skilled in they@fdiyZ&e Pahyaw n%ua@a@ﬁ_e rr&yox{}ﬁ@m@é neéol ng%el eagle t WO
ways: graftl ng. of ‘a-tocopherol .onto a éam no acid
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derivatives (Netaimed h?y COEtieﬂSétlgylaSRﬁmth aciénzyHo) obtipel rpct vk % ar e

then hydrol yzed- pggrqasyi t abbe16QBdi t b9ns ot 0 LM t Hydrolysis (see
Tomida et al. Polymer 1997, 38, 4733-36).

15
The coupling of o-tocopherol with an acid function is
readily performed by reacting the polyamino acid with
vitamin E in the presence of a carbodiimide as coupling
agent and, preferably, a catalyst such as 4-dimethyl-

20 aminopyridine, and in -a suitable solvent such as
dimethylformamide (DMF), N-methylpyrrolidone (NMP) or
dimethyl sulfoxide (DMSO). The carbodiimide is, for
example, dicyclohexylcarbodiimide or diisopropylcarbo-
diimide. The degree of grafting is controlled

25 chemically via the stoichiometry of the constituents
and reagents, or the reaction time.

In the second case, an NCA derivative of a-tocopherol
having the structure below is synthesized. The
30 synthesis is analogous to that described for stearyl
glutamate N-carboxyanhydride by Poché et al. Macro-

molecules 1995, 28, 6745-53.
0 O
I
o N
\
O H



5 polynmer in its acid form These nethods are inspired froﬂ?@ﬁ@ﬁ%ﬁﬁﬁ?%%ﬁon
given in patent FR 2 801 226 from the Applicant. A certain nunber of

pol ymers that may be wused according to the invention, for exanple, of poly-
(a-L-aspartic), poly(a-L-glutamc), poly(a-D-glutamc) 10 and
poly(y-L-glutami c) type of variable massgg are commercially available. The
pol yaspartic of a-p type is obtained by condensing aspartic acid (to obtain
a poly- succinimde), followed by a basic hydrolysis (see Tom da et al.

Pol ymer 1997, 38, 4733-36). 15 The coupling of a-tocopherol with an acid
function is readily perfornmed by reacting the polyamno acid wth -vitamn
E in the presence of a carbodiimde as coupling agent and, prefefably, a
catal yst such as 4-dinethyl 20 am nopyridine, and in -a suitapfe sol vent
such as dinethylformam de (DVF), N-nethyl pyrrolidone (NWPL-Or dinethyl

sul foxide (DVSO) . The carbodiimde is, for exanple,

di cycl ohexyl carbodi i m de or diisopropyl carbo- diimde_~The degree of
grafting is controlled 25 chemcally via the stoichipdnetry of the
constituents and reagents, or the reaction tinme_-n the second case, an NCA
derivative of a-tocopherol having the structu bel ow i s synthesi zed. The
30 synthesis is anal ogous to that described r stearyl glutamate

N- car boxyanhydri de by Poche et al. Macro- | ecul es 1995, 28, 6745-53. O -0
NOH O 07 DECEMBER 2006 - 14
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or by reaction with an

oligopeptide. For example, the synthesis of an a-toco-

pherol with a leucine unit is performed according to a

20 general method well known to those skilled in the art
and according to the following scheme:

OH
NH-Boc

1/ coupling agent (o)

2/ deprotection . o o

25 It should be noted that the direct grafting of o-toco-
pherol onto the polymer takes place via an ester
function, whereas in the case of the presence of a

spacer based on amino acid(s), it takes place via an



5 10 15 or by reaction with an oligopeptide. For exanpl e97pﬁ€EWHPﬁQQPs
of an a-toco- pherol with a leucine unit is perforned according to a 20
general nethod well known to those skilled in the art and according to the
foll ow ng scheme: OH + HO NH-Boc 1/ coupling agent ON hL 2/ deprotection
O025 It should be noted that the di Fre¢b grafting of a-toco- pherol onto
the polyner takes place via an ester function, whereas in the case of the
presence of amispacféunbased.omanmfiuxr atchd( spreparbakes pbicani asarr07

DECEMBER 20060r3 19 AL URBHEONa AS%d OFoHhEaPTaPanal i 000 na est er
bond, the am de bond may be forned 1M thé sane manner using a standard
coupl i ng agemsisgcla &fandiind kgdurko agemti deuclh ascer dilad kydcambovari ant
of the inveniy;qp,;dehe poly- amno acids with which it is concerned not only
bear a-tocopherol grafts but also, per nolecule, at |east one graft of

pol yal kyl éne glycol type linked to a 10 glutamate and/or aspartate unit, and
preferably ofaccloaditl? €41 orke! P¥Ei &t Xole [nd iRvBatidn, (the poly-
amino acids with which it is concerned not only bear
o-tocopherol grafts but also, per molecule, at least
one graft of polyalkylene glycol type 1linked to a
10 glutamate and/or aspartate wunit, and preferably of
formula (II) below:

R O45R®
~ x’[’\gs n
Im

15 in which
- R’? represents a direct bond or a “spacer” based on
1 to 4 amino acid units;
- X 1is a hetero atom chosen from the group
comprising oxygen, nitrogen and sulfur;
20 - R® and R® independently represent H or a linear C1l
to C4 alkyl;
n ranges from 3 to 1000.

Preferably, the polyalkylene glycol is a polyethylene
25 glycol.

30




15 in which - R 4 represents a direct bond or a "spacer" ba®EBEGEMBER2908

amno acid units; - Xis a hetero atomchosen fromthe group conprising
oxygen, nitrogen and sulfur; 20 - R5 and R6 independently represent H or a
linear G to C4 alkyl; - n ranges from8 to 1000. Preferably, the

pol yal kyl ene glycol is a polyethylene 25 glycol. 30 07 DECEMBER 2006 16

t echni ques bteahndgvesi béding t kegeeeed panenttheappPriesenton. pAtentding to
another of iL5,a3pgein.the invention is 5 directed toward a
pharmaceutical, cosnetic, dietetic or plant-protection conposition
conprising at |east one of the polyam no acids as defined above. According

to one advanhaggeHsng’ tNgendihe Pf othe t sl0aspuent] Ohet N fv&PrROS| t 50N
conpri ses beslde%ea-toco- herql, at | east one active pri | e, which may
ha(vie]

p nci
be a thePapSuFFE Shwerd QﬁﬂﬂﬁﬁWQF?ﬂtﬁﬁ%%n-?ﬁ?ﬁ%&%?ondlﬁEgF%E BFi nci pl e.
15 Preferabl plahbepaetie¢eiphi Romplosiitd ot edtikirdy iy CDea Pt ObRENofA

pol ysaccharide, a lLiposaccharide, a l.i go- nucl eotide, a pol ynucl eoti de or
a peptide. Eggﬁ ﬁBhggﬂﬁgpngﬁgﬁ,a?hgegépggea%PWﬁbiple is a 20 hydrophobic,
hydrophilic or anphiphilic organic "small nolecule”. According to the
present descriptign.  the term "small lecul e" especially denpte
nonprotein %Fggﬁﬁégg 2§°rhi%n%og§8‘s’9f‘ig§ﬁe§€€ bearilﬁarf%eén%%?mgf the
nanopart il®l espvention, this composition comprises, besides o-toco-
pherol, at least one active principle, which may be a
therapeutic, cosmetic, dietetic or plant-protection

active principle.

15 Preferably, the active principle is a protein, a glyco-
protein, a polysaccharide, a liposaccharide, an oligo-
nucleotide, a polynucleotide or a peptide.

Even more preferably, the active principle 1is a
20 hydrophobic, hydrophilic or amphiphilic organic “small
molecule”.

According to the present description, the term “small
molecule” especially denotes nonprotein molecules.

25
This composition may be in the form of nanoparticles,
microparticles, solutions, emulsions, suspensions,

gels, micelles, implants, powders or films.

30 According to one of its particularly preferred forms,
the composition, containing or not containing active
principle(s), is a stable colloidal suspension of nano-
particles and/or microparticles and/or micelles of
polyamino acids, in an aqueous phase.

35
The composition according to the invention, when it is
pharmaceutical, may be administered via the oral,

parenteral, nasal, vaginal, ocular, subcutaneous,



mcroparticles, solutions, enulsions, suspensions, gels, 1977 A ¢ ENEBER 2006

i nplants, powders or films. 30 According to one of its particularly
preferred fornms, the conposition, containing or not containing active
principle(s), is a stable coll oidal sysg nsi on of nano- particles and/or

m croparticles and/or mcelles of pon ino acids, in an aqueous phase. 35
The conp05|t|o ag rdlng tq the in ntlon it harnace tlcal may
be adm ni stereg Vi %8 h&’ orarchranb% enteral mﬁﬁégﬁm\?&@ nlaﬁ? Rt are

subcut aneousead7 DECENBEReR08E of7bucnailaventas, -intranuscul ar,

intradermal, intraperiton- eal, intracerebral or buccal route. It may al so
be enV|S|oned for the conp05|t|on to be in 5 the formof a solution in a
bi oconpat i bl EtsRyelso kpapnel dioned nfor nfhet compisdiriamedisIHe intra-

muscul arly Othknt fofmt WO o ASEPGLHEBH hgua%ptbﬁbcw Ebﬁ@bleth§o§98993't'0”
according 10 to the invention is formnul ated such t it is inject- able

and such t hafapgbile céﬁ%blQeépgfor%?h@c%¢%ep§§PFUtéPePW§1§Pte bﬂtFﬁjectlon
The inventi ofukguabgydoieehed bowamerconpositions 15 conprising pol yam no
acids according to the invention and active principles, and which are
capable of being wused for the preparation: of nedicinal products, in

particul ar beclelrdhngnmalc?,noﬂl‘Tﬁﬁ Redr iyl athe sedimpid Siedos, ai:att;ﬁ:amgous
Intra- muscu intr el M ntraperitonea Intra cerebpra

b o s AATBA- o, ATt e pPERAREteRaERh, dhat i $FOANIES Fossi bl y
bei ng, especikblley,andrateh nshagl yicoprsot eapabler ofeifiterniingkeal teposeétor nore
pol yal kyl ene gl ygal sGhal B¢ §h9ectidmp! € poly

The invention is also directed toward compositions
15 comprising polyamino acids according to the invention
and active principles, and which are capable of being
used for the preparation:
e of medicinal products, in particular for oral, nasal,
vaginal, ocular, subcutaneous, intravenous, intra-
20 muscular, intradermal, intraperitoneal or intra-
cerebral administration, the active principles of
these medicinal products possibly being, especially,
proteins, glycoproteins, proteins linked to one or
more polyalkylene glycol chains {for example poly-
25 ethylene glycol (PEG), in which case they are
referred to as “PEGylated” proteins}, peptides, poly-
saccharides, liposaccharides, oligonucleotides, poly-
nucleotides and hydrophobic, hydrophilic or amphi-
philic organic small molecules;
30 e and/or nutrients;

e and/or cosmetic or plant-protection products.

According to yet another of its aspects, the invention

is directed toward a process for preparing:
35 e medicinal products, in particular for oral, nasal,
vaginal, ocular, subcutaneous, intravenous, intra-
muscular, intradermal, intraperitoneal or intra-

cerebral administration, the active principles of



25 ethylene glycol (PEG, in which case they are referred 0DDESEMBER2086ed"
proteins}, peptides, poly- saccharides, |iposaccharides, oligonucleotides,
pol y- nucl eoti des and hydrophobi c, hydrophilic or anphi- philic organic
smal | nol ecul es; 30 and/or nutrients;,. i1gnd/or cosnetic or plant-protection
products. According to yet another of its aspects, the invention is

directed towar d:ReBEORRYS ciBa1PERANIIE Boss i@ﬂ%%e% gPr Qi Sa11y,
particular for oral,  nasal vagi nal, ocul ar, subcufanéous “intravénous,

intra- nmuscul arPEPREiBAer UYCARAIEINS t oREQE SRS ntinkedetoprane o

ad(rjrj ni stlrati 03 , mbhe qﬁ];ygllﬁﬂem‘d phegcell Qitlual:ﬁCENEéEBrZOé)ﬁamplw pdliese

medi ci nal produc 0ssi bei.ng, ecially, roteins, glyco rotelns
proteins |inked® %g gﬁgeor ¥5Pd p &%ﬁkyléﬁb dT?g P chiaffs f%@?p

pol y- et hyd ene géﬁenbedPEG)aslﬁPEB&&htedSeptb&¢1aSe SFEgﬁakked @@Ly}
"PEGyl at ed” pro . ti I hari ar| _
oI|gonucleot|deég&gﬁ%r}gﬁgélggﬁpgggcéﬁalﬁﬁgfoﬁ%& Onu lfﬁ?&ﬁﬁﬁﬁ gﬁ’anphi-
phili c organi c snaleohpHesul asd hmdhbmhomuxnlehydropﬁllandlor cmsﬂétic or
plant-protectio? F?g“8E§anEE'§m9iﬁcﬁ8?egﬁigg characterized in that it

consists essen y rn-using at [east one polyanmi no acid as defined above
and/ or the cohpasfl! psnnbtséentsalso described above. 15 As indicated above,

the technjgues hag/8gsepkakkig 82ep18ht &eté%‘%lwnt rfoba%cts
a- tocopherolﬁgﬁffted pol yam no acids ac di ng he invention are

descri bed espetisS BFPFEER R 5%&FP€§?F6&@WD€@/3@E%B it consists

essentially in using at least one polyamino acid as
defined above and/or the composition itself also
described above.

15
As indicated above, the techniques for associating one
or more APs with the o-tocopherol-grafted polyamino
acids according to the invention are described especi- ..
ally in patent application WO 00/30618.

20

The invention also relates to a therapeutic treatment
method that consists essentially in administering the
composition as described in the present description,
via the oral, parenteral, nasal, vaginal, ocular,
25 subcutaneous, intravenous, intramuscular, intradermal,

intraperitoneal,. intracerebral or buccal route.

According to one particular embodiment, the therapeutic
treatment method consists essentially in using a
30 composition as described above in the form of a
solution in a biocompatible solvent, and then injecting
it subcutaneously, intramuscularly or into a tumor,
preferably such that it forms a deposit at the site of
injection.
35
As examples of APs that may be associated with the
polyamino acids according to the invention, whether or

not they are in the form of (nano or micro)particles,



20 The invention also relates to a therapeutic treatnent
consists essentially in admnistering the
present description, via the oral, parenteral, nasal, vaginal, ocul ar

subcut aneous, intravenous, intranuscularl9istradermal, intraperitoneal,
intracerebral or buccal route. According to one particul ar enbodi nent,
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conposition as described in the

25

t he

t herapeuti c nematommayebdodadensists essentially in using a 30 conposition

as descri bed @b%\égtielrl{ltshe Lg%m ofag %.QL:Sl‘r#].ii?]n i niﬁtg%gggg}ggti blir(?vgé%re?t,

and then inject ) ' ar _
pref erably suchhoFmonies ,f ginkerd eddicsi,t enythropnitediogf on gycakigresi35 As

subcufaneousl y, rafuscul ar rihto

exanpl es of ABS dehli JERY hR1AS0AMALINAD diN%y T aci ds accor di ng
ey

to the invention, whether or not
particl es, 507°DB

cyt oki nes;

O.peptj des such as | euprolide or cyclosporin; 5 0 snal

mol ecul es sucH &8% RIS WSS tdisT¢dio the anthracyclin, taxoid or
canptothecin famly; O and m xtures thereof. The invention will be

W1 energe nohe. BVERHLPN UM} HES e RS R N | BAESRVe IR bstEFbo. 1 he
synt hesi s10f advanopyesohadr dfnpdempaltpariiono vexiidmts tWigi Y eoerge smonei nto an
AP vector i zat &?Qaf%gt $Pord S@@Qggxgg\gﬁ%s %@@g;@g%?gw?f Janapagtielesy and 15

denpnstration ©

15

20

25

30

35

capaci a sys
the synthesis of o-tocopherol-grafted polyamino acids,

their conversion into an AP vectorization system
(stable aqueous suspension of nanoparticles) and
demonstration of the capacity of such a system to
associate with APs (small organic molecules, proteins,

etc.) to form pharmaceutical compositions.

Example 1: Polymer Pl
Synthesis of a polyglutamate grafted with a-tocopherol
of synthetic origin

The o-L-polyglutamate polymer, with a mass equivalent
to about 10 000 relative to a polyoxyethylene standard,
is obtained by polymerization of NCAGluOMe, followed by
a hydrolysis, as described in patent application
FR 2 801 226. 5.5 g of this o-L-polyglutamate polymer
are dissolved in 92 ml of dimethylformamide (DMF), by
heating at 40°C for 2 hours. Once the polymer has
dissolved, the temperature is allowed to return to 25°C
and 1.49 g of D,L,a-tocopherol (> 98%, obtained from
Fluka®) predissolved in 6 ml of DMF, 0.09 g of
4-dimethylaminopyridine predissolved in 6 ml of DMF and
0.57 g of diisopropylcarbodiimide predissolved in 6 ml
of DMF are successively added. After stirring for
8 hours at 25°C, the reaction medium is poured into
800 ml of water containing 15% sodium chloride and

hydrochloric acid (pH 2). The precipitated polymer is

are in the formof (nano or mcro)
ENBERTEIGEULES it orRSmytesemde Ing i $r ok @i nEh8uch as

insulin, interfemnehyacd/caWd) thIMNSY ddMdtddits  faMiyfr opoi etin or



associate with APs (small organic nol ecules, proteins, etc07DECEMAER 2006
phar maceuti cal conpositions. Exanple 1. Polynmer Pl 20 Synthesis of a

pol ygl utanate grafted with a-tocopherol of synthetic origin The

a- L-pol yglutamate polyner, with a nass @§ui-val ent to about 10 000 rel ative
to a pol yoxyethyl ene standard, 25 is obtained by polynerization of
NCAGLUOMWe, fddhlemwedrbyoaehgedr ollygi s fidsré¢domi,bedwarhpdt emiiakppl ilcd™N on FR

2 801 226. 5y a- I t e di ed 92 m
of di met hyl fo rram C%HD%F 1IQP %%gleﬁjl %H%té‘t %855 é&nglur éﬂsd%%nce tTlﬁleré pol yrer
has 30 di ssolR?éd’mqmeWe@@@at{ﬁ‘éW%OJaW%méa P rf@t uph tRME25andarfdien 49 g of

D L, a- tocophecre(gire(ca&&étéebt Firidad t«aegk Féé&’f@éiﬂin@f edd§5‘i4r‘é‘%z‘1dd§ ;- of
DMVF, 0.09 -di'pet hyl am no%ézp i ne predissol ved "and
r

0.57 g of %. .%@prwca?bédﬁrt e“tﬁtfs‘bl‘\’/%ﬂ‘}WGtWCSSWéFhDWt&re

successi vel yt&ftdeﬁow«inber 4 | waksRadf evérdlOUkSmels 27Gcht lE irsRAald medi um
is poured intq. 800 ﬂn ter conta#lnl ng 15% sqdi um chl ori de an
hydr ochl ori ¢ SO&F | pth9) POLYRETpreti preRt fYePos i WeST DERENBER P006 -

20 then recoEred BHwifald rat i aboutnesiredi sviddt Diddd. hydrochl oric acid and
then washed with water. The polyner is then redissolved in 75 nm of DWF and
then reprecipitated fromwater containing, as previously, 5 salt and acid
at pH 2. WAFt dheneddyree tod cgraftingaestimatéd byl pmertons NMRs Hed aeusr al

times with didj y e ri Dg?%qr vacuum
at 40C. Avyi eI o?orp%boutﬁgﬁa ?ggg legngg{’e%tg TE Q&%\i?gleqofte%r &
estimat ed by gamsient NVR Jesapdian §. 3% and an HPLC anal ysis reveal s a
residual tocqphergbasGeatiey 0fpt eSe1LRaRG0B%h NMP) = 17 500 g/mol

(as polymethyl methacrylate equivalent).
15
Examples 2, 3, 4 and 5: Synthesis of polymers P2, P3,
P4 and P5
Polymers containing variable amounts of tocopherol are

prepared in the same manner.

20
Table 1:
Polymer a-Tocopherol Degree of grafting
P2 ' Synthetic: D,L 5.2%
P3 Synthetic: D,L 12.8%
P4 Synthetic D, L 20.0%
P5 Synthetic D, L 50.0%

In all cases, the amount of tocopherol effectively
25 grafted was confirmed by NMR.

Example 6: Polymer P6
Synthesis of a polyglutamate grafted with a-tocopherol
of natural origin

30
In a similar manner, the polymer P6 is synthesized with
7.3% of D-alpha-tocopherol of natural origin (at a
purity of 98.5%, obtained from the company ADM France).



Mv (nmeasured by GPC, eluting with NW) = 17 500 g/nol (as ?) PWFEWPZOM
nmet hacryl ate equivalent). 15 Exanples 2, 3, 4 and 5: Synthesis of polyners
P2, P3, P4 and P5 Pol ynmers cont ai ni ng varlable anounts of tocopherol are
prepared in the sane rranner 20 Tabl e"141 Pal ymer a- Tocopher ol Degree of
grafting P2 _Synthetic: 2%)P% Synthetlc D L 12.8% P4 Synthetic DL

20. 0% P5 SyhtRefPdas, Fa§6 G@)ﬁﬂ 400 d§EEs NMBy e EMYBY 91 of t ocopher o
effectively 25 grafted was conflrned by NVMR Exanple 6: Polynmer P6

Synt hesi s of g t?EEt af t copher.o] gga Lrigin 30
- Ina Sln1|a? gﬁébu 1& OEE%EM §Qﬂ§mFﬁésﬁ2% %4?5 #E%D

D- al pha- tocomheropodWmeaBurateordgssoaaeda 1puratyphbs@&ai%&buﬁﬁamadd from

t he conpa LA Fe JBSS1 S b7 400
(GPC NWP, %y eq Qﬁgaﬁplg ?E Ana s$§9g¥a¥ﬁg&s }Qﬁggg i n aqueogs ﬁblutlon
The pol yrrers4@r mgdn@solarsﬂ the apf;bh@lplaain@srmfdf é:ced7 4 byl addiag PHIN 4 at
concentratio L0 %Q £ to 7.4 by
addi ng O 1N @% | um (from Tthh L&g.l sso utﬁﬁqiibﬁ%sggr‘}ve}hq&és{ﬁéai i% Tabl e
2: Solublllty |n sallne mater at pH 7.4 10 Pol ynmer Degree of Concentration
Appearance Table 2: Solubility in saline water at pH 7.4

10
Polymer Degree of | Concentration Appearance
grafting
P1 (D,L) 7.8% 10 to 30 mg/ml | soluble and clear
pP3 (D,L) 12% 10 mg/ml very fine precipitate
pP4 (D,L) 20% 10 mg/ml very fine precipitate
P6 (D) 7.3% 10 to 30 mg/ml | soluble and clear

Phosphate buffer: 0.01M phosphate, 0.0027M KCl and
0.137M NacCl.
An observation by electron transmission of the clear
15 solutions of the polymer Pl deposited on a support
shows the existence of nanoparticles of 15 to 25 nm. A
comparative analysis of the solutions of polymer Pl, P6
and o-tocopherol succinate at 15 mg/ml in water at pH
7.4 (phosphate buffer) reveals that only the o-toco-
20 pherol succinate develops a milky solution characteris-
tic of vesicles, as described in patent EP 0 243 446.

Example 8: Adsorption of a dye onto the polymer Pl
According to one of the subjects of the invention, the

25 polymers may be used in the form of a colloidal
suspension in water and associated with an active
principle. For this application, it is demonstrated in
the experiment below that with certain polymers,
especially those with a degree of grafting of about

30 from 5% to 10% tocopherol, the adsorption capacity is
greater than that of a similar compound of the prior
art.



grafting P1 (D,L) 7.8% 10 to 30 ng/m soluble and cl ear PSOFIQIPSEM&E%.ZL?)%
ng/ M very fine precipitate P4 (D, L) 20% 10 ng/m very fine precipitate P6
(D) 7.3% 10 to 30 ng/m soluble and clear Phosphate buffer: 0..OLM
phosphate, 0.0027M KO and 0.137M NaCl22 An observati on by el ectron

transm ssion of the clear 15 solutions of the polynmer Pl deposited on a
support shows the existence of nanoparticles of 15 to 25 nm A conparative
anal ysis of ghe s@l;uti ops4q9f RYY MYy 1Rlhe POp1 2 - rol cipate at
15 ng/m in water éLt pH 7.9'4 (p os_ﬁa?gnebuf?er Q&%sgvggﬁgﬁi}%g? g%}:‘ﬁ the a-toco
20 pherol suwEElhke BOISTEFs GORFRKPIBEI 1R dederanadt ephaint igraftadsicles,
as descri bedsitlo DAl eRo 15910t 446, ThEXANBbe yRerAJSOT Rid OB Dhe@ dye ONto

the polyner PI. According to one of the subjeCts of the invention, the 25
pol yners ?myp%%e%%ev&oi%og%%mf%r m of a colloidal suspension in water and
associated with an active principle. For this application, it is
denonstrated in the exgerine bel ow.t hat, wit ert.ai n polyners,

especi al |y tToSe SHUW atde YISt aftfi nghor & WiSG { PBRPST t otRD%
tocophe(rjol% poeymesor preon icapdsidd) 115 agr %ﬁjﬁlﬁodg]a&bllﬁlﬁiohﬁ)f at q:ém'yaL
conpound o e pr.ior I 0y DE ER 2006 _, - 22 or _this stu t he

pol ynmer P1 mgéh%ﬁ%%%ﬁ%dgﬂ%Fﬁrg a?%ﬁ¥$§p'66 yﬁ@? égﬁtgﬁﬁVHQQ§ &%ﬁ?&%ﬁol chain
grafted 10nt@T a (Rl ygh&t ardida-IThis) palrgneadided dedlire bedliuniobspadeamt WO

00/ 30618. Th u ISP . 1.N f oW r. o) rs are
di ssol ved inf%tﬁtt'acq]ﬁeoa}s g%f"ﬁ%%ﬂlgt p%?“i ?%%h\gsg%é{%n‘gﬁf Pé::h)q%gr?g %S of the
dye known asagp@@i@tion. The solutions are then centrifuged to

remove the nonassociated dye, and the optical density
is measured at the Amax of the dye, which is at 495 nm.

15
Table 3:
Polymer Degree of Polymer Normalized
grafting concentration oD
Pl 7.8 mol% 13.8 mg/ml 1
(a—tocopherol)
Comparative 15 mol% 17.3 mg/ml 0.45
polymer*
(dodecanol)

*WO 00/30618

20 It is found that at a molar degree of grafting of less
than a half and at a slightly smaller mass concentra-
tion of polymer, the polymer Pl has a much higher
capacity for association of the dye Orange OT.

25 Example 9: Synthesis of the polymer P7
Synthesis of a polyglutamate containing an a-tocopherol

leucine graft

The a-tocopherol leucine derivative is first

30 synthesized, in the following manner.



10 OT (Rn CAS: 2646-17-5) are added. The solutions are | ef?7 PRCEMBER 2006
ultrasonic bath for 1 hour to achieve the association. The solutions are
then centrifuged to renove the nonassoci ated dye, and the optical density
is neasured at the Amax of the dye, whigB s at 495 nm 15 Table 3: Pol yner
Degree of Polynmer Normalized grafting concentration OD P1 7.8 nold 13.8
ng/mM 1 (a-Detoeph&ocbph€aopar &4i8e d)5 tel %dacBedyg/miiti). B6C-peligdne*

(dodecanol) (V8 90/ 340165201 | bl Sulundohiabaak & olaL degtencal corafting

of less tha f "an ["er ‘mass conce ra-
pol yner, the4pdny1ﬁr§hymmhal9pa'rmshmeh| g&@s mghpasid ydﬁ@soaggpyﬂatan:bn—of t he

dye Orange OFj jga3qExanpls 8) Sk&'ﬁt'&‘:“:s'zskfg r{é‘e 90'336“‘@“ QFSQIP&H‘&@{:S fa

pol ygl utanmat e containing a t ocophero euci ne gra he a-tocopher ol
| euci ne déri pariféeds ]?Yr§?-lt39t§9’ﬁt HEs| 2 e @0 Liumn h@ff@ml(mang esinef. 07

DECEMBER 200€he- pdddudtl-- @—J@@@ﬁmef@i (Léuélaé 'B'i)deé’a?éegb%iﬁeﬁo%b%uc' ne

(2.3 g) in 15 m of dichloronethane in the presence_ of

4-di met hyl an¥ASEGH i-dilte (HFPHYITant FPRBHFBRY I BYr BYR GPRRIESCOPY -g)
After 2 hour ghat &@rtdteecrﬂﬂductofs Shpur ipfrioh diy fiétrpétﬁarﬁéda Ggol um of

L 0

Jield), TS SriddParBere aoniT Hodeby NRIEHEAN o . BeTRESBog: 8P6Lt | on of

t he prodaét iI9°ger ffemred ibur. After purification by filtration
through silica, 3.3 g of the desired product are
isolated (78% yield). Its structure is confirmed by NMR
spectroscopy.

15 The grafting reaction on a polyglutamic acid is then
performed under the same conditions as in example 1,
with a degree of grafting of 7%. The structure of the
polymer and the degree of grafting were confirmed by
NMR spectroscopy.

20
Example 10: Synthesis of polymer P8
Synthesis of a polyglutamate containing an oa-tocopherol
graft and a polyoxyethylene glycol graft.

25 A grafting reaction is performed as in example 1, with
11 mol% of o-tocopherol and 2 mol% of an amino
methoxypolyethylene glycol of formula
MeO (CH,CH20) .CH2CH;NH; and of molar mass 3000 (product
obtained from the company Shearwaters). The polymer in

30 its acid form is obtained in a yield of 72%. Proton NMR
confirms a degree of grafting with oa-tocopherol of
10.9% and with polyethylene glycol of 1.9%.

Example 11: Adsorption of insulin

35 A solution containing 1 mg of polymer Pl and 7 mg of
insulin at pH 7.0 in 1 ml of water is prepared and is
left to incubate for 2 hours. The suspension is then
ultrafiltered (10 000xG, 20 minutes with a 100 KbDa



trifluoroacetic acid at a tenperature of between 5 and 10 10TDEGEMBERAN06
After purification by filtration through silica, 3.3 g of the desired
product are isolated (78%yield). Its structure is confirnmed by NWR
spectroscopy. 15 The grafting reaction gy a polyglutamc acid is then
performed under the sane conditions as in exanple 1, wth a degree of

grafti ngf of 7’(%r5§1@025d¥ UCTltﬂéefﬁéetEJﬁsquigﬁ‘ﬁr lth@d gtih%r_@wh a6 Céfsfsgiy?elfdi ng o8
were con |r pect r oscopy. anp . t.hesi s ol ymer
Synthesi s of 5 APYGI BRANEDE BOHRREnPRq 288 ChBCEEBpHERL Ly et ad
polyoxyethyldmg giyfetegcattA egkegr off | agsoedgtion bs gerdadrarectizn i n
exanple 1, w o] C %6of

nmet hoxypol yet yTene g?ig%l£8ftb§ %ﬁ?gﬁgbbgﬁgﬂé%égb %ﬁﬁﬁ#ﬁp é?rnnlar
mass 3000 $ priseicsamebeandétionem the @@m@rxyatsrvearmdwa) ofrrm(épnpyerer in
30 its acid fgor btgyjsne N

degree of gra ?t?%%§V§tﬁﬂg tggggﬁg Oﬁ. % wﬁ%ﬁ'gBFgg?EEPene gl ycol
of 1.9% ExanpPkynar RAHsbs pehes @xeah%ntln 35 A solutlon containing 1 ng of

polymer P1 and 7 ng of insulinat pH7.0in 1 mM of water is prepared and

is left to |ncuba e f 2, hours. The suspension is then uItraflltered (10
000xG, 20 ni ¥ I]r%a 1’66‘%%%#?@52@% Doo§ Polymexy (Pl dthe The
free insuign ﬁeghﬁcélbfreﬁeymssassayed by HPLC and t he amount of

sssootat oo | halin tontericals by il Lorepee, A degres o ssaerl sty o
sanme conditi ohg, nMeocfonpatratume qaaliyorer ahdexatplee concentration of
20 mg/ml. 0.1 ml of protease (solution of 10 mg/ml) is
added and the degradation is monitored by aqueous GPC.
15
A relatively rapid degradation is found, with a half-
life time of the initial polymer of about 100 minutes.



8 all ows 40% associ ation. The adsorption capacity of pol yned7 PECEMBERZH06
greater. Exanple 12: in-vitro degradation of polyner P1 in the 10 presence
of enzymes Polynmer Pl is dissolved at pH 7.5 (phosphate buffer and 10 nM of
calciumcation) and at a concentration of 20 ng/ml. 0.1 m of protease

(sol ution of added and the gradation is F aqueous
GPC. 15 A reﬁg%ﬁgir£ar%gld degr adati on |%§found wth gEEgFP?3?-£%g§

the initial polymer of about 100 m nutes. 07 DECEMBER 2006 WO 0 303 -
25 - PCT/ FRO3/50003 CLEAN CLAIMS 1. A @ohiM4%i no acid conprising aspartic
units and/or glutamc units, characterized in that at |east sonme of 5
these units bear grafts_conprising at |east one a- tocopherol unit. 2. The
pol yami no aci dl as ch aPReHaMANE| #FhOL, COBPEE aERSr PERATEY Ct Wi igenedad/ 9%r mul a

(1) below 10 jﬂ&léﬁiﬁaunlwsNHd%ard%terﬂ%éy7iﬁ*Qhag B¢ (Udastd oM e RL

represents H, %1I|near : CJO oré%ranched to 15 C10 acyl group, or a
pyroglutana?e ?@?réﬁF@§%n ey grestfo TIPPTIRLRY Gt c3eAStc16Mehr&nched
al kyl, benzyl ®oscepherainahiam no acid unit; R3 is Hor a cationic species
preferably sel ected

2. The polyamino acid as claimed in claim 1,

characterized by the general formula (I) below:

10
/COORB
AT
N
n ||
H
T/R4
4y
in which:
e R! represents H, a linear C2 to Cl0 or branched C3 to

15 Cl0 acyl group, or a pyroglutamate;

e R’ represents H, a C2 to Cl0 linear or C3 to C10
branched alkyl, benzyl or a terminal amino acid unit;

e R® is H or a cationic species preferably selected
from the group comprising:

20 - metallic cations advantageously chosen from the
subgroup comprising sodium, potassium, calcium and
magnesium,

- organic cations advantageously chosen from the
subgroup comprising:

25 ® amine-based cations,

e oligoamine-based cations,
e cations based on polyamine (polyethyleneimine

being particularly preferred),



fromthe group conprising: 20 - netallic cations advant ageddiEDECEMBERR0PP om
the subgroup conprising sodium potassium calciumand nagnesium -
organi ¢ cations advantageously chosen fromthe subgroup conprising: 25

am ne-based cations, oligoam ne-based cations, cations based on pol yanm ne
(pol yet hyl eneimine being particul arly pweterred), 07 DECEMBER 2006 26
cations based on am no acid(s) advantageously chosen fromthe cl ass
conprising cations baseflon®n agsdieotr &ihdi R&sid(s)cabideantageby@niyno aci ds
advant ageousl y chose 5 fr%nlthe subgﬁou conpri.si.n polglgsin or _oligo-
lysine; R4 represent®2SHi FEOF Kl 5285 & S G2 5hoS £8S£%ni no
acid units; A independensiyerepresgnhsna, - CH2- (aspartic unit) or 10
-CH2-CH2- (glutam ¢ unit. i o LN+, §s i | ar._degree
of grafting and P%ng%gs{#?%fng oﬁéH%’SmgB& r?orqled;s %@%Qﬁ%@%éu%igm F&™000 and
preferabl p bet weefr3 il SO0grosp Tompprisdenyt Palykysomepher olligo-t. 3.
The pol yam no acig dg;ained inclaiml or 2, characterized in that the
a-tocopherol is natural origin. -20 4. The polyamno acid as claimed in
claim1l or 29 %‘ﬁa:@ﬁt@ﬁelzéa ien dihBaect h&oadt copherdpacewt Byaedeornc

origin. 1 to 4 amino acid units;
e A independently represents a -CHp;—- (aspartic unit) or
10 -CH;-CH,- (glutamic unit) radical;
e n/(n+m) is defined as the molar degree of grafting
and ranges from 0.5 to 100 mol%;
e n+m ranges from 3 to 1000 and preferably between 30
and 300;
15 e T represents an a-tocopherol unit.

3. The polyamino acid as claimed in claim 1 or 2,

characterized in that the o-tocopherol is of natural

origin.

.20
4. The polyamino acid as claimed in claim 1 or 2,
characterized in that the a-tocopherol is of synthetic
origin.

25 5. The polyamino acid as claimed in claim 2,

characterized in that it consists of an a-L-glutamate

or a-L-glutamic homopolymer.

6. The polyamino acid as claimed in claim 2,
30 characterized in that it consists of an a-L-aspartate
or a-L-aspartic homopolymer.

7. The polyamino acid as <claimed in claim 2,
characterized in that it <consists of an a-L-

35 aspartate/a-L-glutamate or o-L-aspartic/a-L-glutamic
copolymer.



25 5. The polyanino acid as clainmed in claim2, characteri YEPECEMBER 2006
consists of an a-L-glutamate or a-L-glutam c honopol yner. 6. The pol yam no
acid as clainmed in claim2, 30 characterized in that it consists of an
a-L-aspartate or a-L-aspartic honmopolynmer. 7. The polyam no acid as clained
inclaim2, characterized in that it _consists of an a-L- 35
aspartate/a-L-glutamate or a-L-aspartic/a-L-glutamc copolynmer. 07 DECEMBER
2006 - 27 5 10 15 11. The polyam no acid as clained in any one of
claims 20 1 to 10, characterized in that it bears at | east one graft of

pol yal kyl ene gl'ycol type linked to a glutanate and/or aspartate t. 12.
The polyamno acid as clained in claim11l, of 25 fornmula (I1) ow. /RCS
rYOInRs X~Rs in which: - R4 represents a direct bond or “spacer”
based on 30 1 to 4 amno acid units; - X is a hetero atomehosen fromthe
group conprising oxygen, nitrogen and sul fur; 07 DECEMBER 2006 - 28 - RS
and R6 i ndependently represent Hor a linear d to C4.4dlkyl; - n ranges
from3 to 1000. 5 13. The polyamno acid as clained jNn claim1l1l or 12,

10

15

11. The polyamino acid as claimed in any one of claims

20 1 to 10, characterized in that it bears at least one
graft of polyalkylene glycol type linked to a glutamate
and/or aspartate unit.

12. The polyamino acid as claimed in claim 11, of
25 formula (II) below:

R4 O—}—'--Fa6
S ati

(n

in which:
- R’? represents a direct bond or a “spacer” based on
30 1 to 4 amino acid units;
- X 1is a hetero atom <chosen from the group

comprising oxygen, nitrogen and sulfur;



characterized in that the polyal kyl ene glycol is a polyet h{i DFCEMBER20061 4
The polyamno acid as clained in any one of clains 10 11 to 13,
characterized in that the nolar percentage of grafting of the polyal kyl ene
gl ycol ranges from1%to 30% 15. A pharnmaceutical, cosnmetic, dietetic or
pl ant- 15 protection conposition conpritsithg-at | east one of the polyam no
acids as clained in any one of clains 1 to 14. 16. The conposition as
claimed in claim IS, aid Rhamadependentin tépteséntolpoirses hinéaas€lone
active principle..d74 Thee Ppposition as claimed in claim15 or 16,
characterized in that the acttive principle is a 25 protein, a glycoprotein,
a pol ysacchari de, %.I@%@%&cﬁﬁ@miHeFOahOSOigonucleotide, a pol ynucl eoti de or
a peptide. 18. The conposition as clained in claim16 or 17, 30
characterized in that the active principle_is a _hydrophobic, hydrophilic or
anmphi phi | i @ otdani EhenBRpYEMENS Mftietupe. cleimese Jerbnﬁgémi ot af%rcilg'r nmed in
any one of cl@hgBadBer8hedo 18, et aaler i 3o yiall Kyldine t gTgY%-dIe_adni gi st er ed
via the oral, parenteral, npasal, vaginal, ocular, 07 DECEMBER 2006 - 29
subcut aneous,p?ﬁi’?‘é]% oS, g?m:p muscul ar, intradermal, intraperitoneal,
intracerebral or buccal route. 20. The conposition as clained in any one of

clains 15 5 %? 19 gharﬁcterized L% t hat .it. i%.Ln the formo a, gel, an
emul si on, a sbfutibRS' PRIEATHBRSASHY @tc LT ih LY tPRF QT claims

m cropart Lol es]l @opdidslecharagteirimedlin Tmtcdiipwsnélan percentagd bfi any
one of Cla'nsgggfting of the polyalkylene glycol ranges from 1% to

30%.

15. A pharmaceutical, cosmetic, dietetic or plant-

15 protection composition comprising at least one of the
polyamino acids as claimed in any one of claims 1 to
14.

16. The composition as claimed in claim 15,
20 characterized in that it comprises at least one active
principle.

17. The composition as claimed in claim 15 or 16,
characterized in that the active ©principle is a

25 protein, a glycoprotein, a polysaccharide, a
liposaccharide, an oligonucleotide, a polynucleotide or
a peptide.

18. The composition as claimed in claim 16 or 17,

30 characterized in that the active principle 1is a
hydrophobic, hydrophilic or amphiphilic organic
nonprotein molecule.

19. The composition as claimed in any one of claims 15
35 to 18, characterized in that it may be administered via

the oral, parenteral, nasal, vaginal, ocular,



10 to 20, characterized in that it is a colloidal suspensiGhPBFEMBER 2006
nanoparticles and/or mcroparticles and/or mcelles of polyamno acids, in
an aqueous phase. 15 22. The conposition as clainmed in any one of clains 15
to 19, characterized in that it is in the formof a solutionin a

bi oconpati bl e solvent and in that it i.sgocapable of being injected

subcut aneously, intramuscularly or into a tunor. 20 23. The conposition as
claimed in a@ﬁb{éﬁh@a@ifedd@ min%avéﬁoa%, Cil%@&ﬁ@éé@ﬁ&'r' N ihaadedrmad ,
injectable and . in that is ca able formng a ep03|t at the site of

i nj ection. 23n§$apﬂﬁ%§9ﬂﬁﬁimtﬁ QﬁqurPQﬁﬁﬂ%wﬁP%ﬁetlalns 15 to 23,
characterized in that it is for the preparatlon of nmedicinal products, in
particul ar f nasal naI ocul ar , subcut aneous, r.ave S,
o r e 30, migBul adt TRASHAON 34 (SERITES oLl S0V PRE: 2F SaPUBEarS

adm nistra&ti ao, 19 mﬁammmqﬂ s dahatt heseisedici nak pfaxducds @Eossi bly
bei ng, espeC| Iy, . _prt i glyc i.ns., prot L. inke e or nore
pol yal kyl ene glyco ncﬁ%ﬁhgq?¥3r %x§§%ﬁ§§8§r '% 34 ﬁ?ﬁ%ﬁS“g|3ho G, in
whi ch case tm@pqma;tnaﬁeaﬁemianpgﬁxﬂfdlgsﬁu&xﬁowmemewnsé fpbpti des, poly 07
DECEMBER 2006 - 30 saccharides, |iposaccharides, oligonucleotides, poly-
nucl eoti des and hydrophobi c, hydrophlllc or anphi - philic organic nonprotein
mol ecul es;  &@Ad/ ofTheuteemeBRS: tION anel/ otatwedeincaoy pngntofpcdedms grp

prOdUCtSJI)2%0'A1@PCeéﬁa&QEtE??zEHepQBa“ﬂHht it is a colloidal

suspension of  nanoparticles and/or microparticles
and/or micelles of polyamino acids, in an aqueous
phase.

15 22. The composition as claimed in any one of claims 15
to 19, characterized in that it is in the form of a
solution in a biocompatible solvent and in that it is
capable of being injected subcutaneously,
intramuscularly or into a tumor.

20
23. The composition as claimed in any one of claims 15
to 22, characterized in that it is injectable and in
that it is capable of forming a deposit at the site of
injection.

25
24. The composition as claimed in any one of claims 15
to 23, characterized in that it is for the preparation:
e of medicinal products, in particular for oral, nasal,

vaginal, ocular, subcutaneous, intravenous, intra-

30 muscular, intradermal, intraperitoneal or intra-

cerebral administration, the active principles of
these medicinal products possibly being, especially,
proteins, glycoproteins, proteins linked to one or
more polyalkylene glycol chains {for example poly-

35 ethylene glycol (PEG), in which case they are

referred to as “PEGylated” proteins}, peptides, poly-



of nedicinal products, in particular for oral, nasal, vagi 62DECEMHER2006
subcut aneous, intravenous, intra- 10 nuscular, intradermal, intraperitoneal
or intra cerebral admnistration, the active principles of these nedicinal
products possibly being, especially, proteins, glycoproteins, proteins

| i nked to one or nore polyal kyl ene gky86l —chai ns {for exanple poly 15

et hyl ene glycol (PEG, in which case they are referred to as "PEGyl ated"
pr ot ei ns}, peptsamﬁhaxidgs,shrphaatdhariﬁéposa&ibanhdéeptdbbgonqmﬂaotides,

pol y- nuc eot 1 dea. A el oBhob £y aRYAFBROL T cngk BERDI 1 DNLLT Grgan c

nonpr ot ei n nDIec Aat r ents; or - cosnetic or
pl ant - protectlcﬂh*&b@u@t%anl%h@@@@r@??z%dmphe@héﬁsvt consists essentially in

using at |egstyfifor PRhYAIRREsacid as claimed in any one of clains 1 to 14

and/ or the conp03|}|on as clained in any 25 one of clains 15 to 23.
® and/or cosmetic or plant=protection products.

25. A process for the preparation:
e of medicinal products, in particular for oral, nasal,
vaginal, ocular, subcutaneous, intravenous, intra-
10 muscular, intradermal, intraperitoneal or intra-
cerebral administration, the active principles of
these medicinal products possibly being, especially,
proteins, glycoproteins, proteins linked to one or
more polyalkylene glycol chains {for example poly-
15 ethylene glycol (PEG), in which case they are
referred to as “PEGylated” proteins}, peptides, poly-
saccharides, liposaccharides, oligonucleotides, poly-
nucleotides and hydrophobic, hydrophilic or amphi-
philic organic nonprotein molecules;
20 e and/or nutrients;
e and/or cosmetic or plant-protection products;
characterized in that it consists essentially in using
at least one polyamino acid as claimed in any one of
claims 1 to 14 and/or the composition as claimed in any
25 one of claims 15 to 23.



