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chem cal or enzymatic deconposition of the active 15
principle in the digestive tract; efflux of the
active principle at the intestinal epitheliumvia a
punp, such as P-glycoprotein. Nunerous approaches for
formul ati ons have been provided in order to overcone
the problens of 20 absorption, these approaches being
based either on nodification of the physiol ogy of the
gastrointestinal route or on nodification of the form
of the medicanent itself inside the digestive tract.
General ly, the IVERIFIGATION IOF TRANSLATIONY 25 a
tenporary nodification of the characteristics of the
gastrointestinal tract involves: either the use of
absorption pronoters which act 2 via a paracellul ar
pat hway by opening a tight junction (Liu, D Z et

al., J. Pharm Sci., 1999, 88 (11), 1161- 1168;

- 1168rhadf BetBR b in M et al., J. Pharm Sci., 2000,
l9o (1), 38-46), 5 or additives which inhibit
esterases-rnthegastroirntestinal-tract—and-thus
enhance the stability of the prodrug (Van Cel der, J
et al., Pharm Res., 1999, 16 (7), 1035-1040; Van
Gel der, et al., Drug Metab D spo., 2000, 28 (12),
1394-1396), 10 or additives which nodul ate the
dfr ansPorachof Asporiee, G8npoumesMahieat, i ZS00BdPatiad kyance
F?.,...g.I..,.yx;gpr..gt...e.i...n..........(...Chang, Teel...alwy.Clin..Phar.nacol
Ther., 1996, 59 (3),
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297-303; Zhang, Y. et al., Drug Metab Dispo., 1998, 26
(4), 360-366; Soldner, A et al., Pharm Res., 1999,
16 15 (4), 478-485). An alternative strategy is to
nodify the disposition of the active principle inside
the gastrointestinal tract. I¥ is sufficient: to

i ncrease the stability of conpounds which are 20 not
ver y CR&{ENICe APRLESATIONS OFr SIS ~FMURSIES YAMIGC MIXIVRES
be: - the use of soP¥bYLEINIS BXEIRIENTS (Saha, P. et
al., Eur. J. Pharm Biopharm, 2000, 50, 403-411), 25

- the preparat llxogugﬁectsl@ét&@eld'&ﬂo%r}@ QRvEQE YL at EORSvel
(Perng, CGY et al., In J. Pharm, 1998, 176, 31-38;

3 CﬁﬂmﬂﬁmﬂaeuKJEaB-fefmﬂlatl&HSMWHaﬁh mbikd. iPhpossible to

2000, 26 (11), 1207-1211), mcroemul sion formul ations

( Konmumy,ovE, Rhe entabt indhtabshriRhiammof Q@611y212(2)

233-246; 5 Pouton, C. V. et al., Eur. J. Pharm Sci.
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more cosurfactants for inhibiting efflux pumps.
Many active principles are weakly absorbed
after oral administration.
10 A number of factors may be responsible for
this poor absorption:
e low solubility in the gastrointestinal medium in
regions where the pH can vary between 5 and 8;
¢ chemical or enzymatic decomposition of the active
15 principle in the'digestive tract;
e efflux of the active principle at the intestinal
epithelium via a pump, such as P-glycoprotein.
Numerous approaches for formulations have
been provided in order to overcome the problems of
20 absorption, these approaches being based either on
modification of the physiology of the gastrointestinal
route or on modification of the form of the medicament
itself inside the digestive tract.
Generally, the increase in the absorption by
25 a temporary modification of the characteristics of the.
gastrointestinal tract involves:

¢ either the use of absorption promoters which act
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to reduce the size of the particles (Farinha, A et
al., Drug Dev. Ind. Pharm, 2000, 26(5), 567-570), to
redirect the nedi caments towards specific sites 15 of
the gastrointestinal tract in order to evade

proteol ysis of these nedi canents by intestina

esterases (Bai, JP et al., Cr2t. Rev. Ther. Drug

Carrier Syst., 1995, 12 (4), 339-371). There stil

exists a need to find novel 20 nethods which nake it
posisi [ eadmadaipnoee tdee hwant ést igranialys ar ptight gfunction
medi canents whi ch have received authorization for

pl @givng Tor? + et redlr ketd orPhagm cHfare i1P3%he &urlsle of1161-
devel opment. In particular, numerous nedi canents
exXHigsiit 1o 4vk ot "Ithmau IMabidt tal 25 Bbeduen+ e ar e

substrates of pu such as P-glycoprotein. For this
c 12899 1012 oﬁﬁou Qﬁﬁlux by t hese punps constitutes
the limtin sta e of the bsorptlon rocess.
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to the inventi’on erul sifying systens or

(981dpcl0 EMYos fag na LY ua S0l Jnveyay System are

sol utions of oil
e oOr addltlves which modulate the transport of

active compounds which is mediated by P-glycoprotein
(Chang, T. et al., Clin Pharmacol Ther., 1996, 59 (3),
297-303; Zhang, Y. et al., Drug Metab Dispo., 1998, 26
(4), 360-366; Soldner, A. et al., Pharm. Res., 1999, 16
(4), 478-485).

An alternative strategy is to modify the
disposition of the active principle inside the
gastrointestinal tract. It is sufficient:

e to increase the stability of compounds which are
not very soluble in water by various methods which can
be:

- the use of solubilizing excipients (Saha, P.
et al., Eur. J. Pharm. Biopharm., 2000, 50,
403-411),
- the preparation of:

® solid dispersion formulations (Perng, C-Y

et al., Int. J. Pharm., 1998, 176, 31-38;
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and of surfactants which formoil-in-water enulsions
or mcroenul sions when they are brought into the
presence of an aqueous nmedium When m xtures of lipid
exci pients and of surfactants and, if appropriate, of
15 cosurfactants are incorporated in pharmaceutica
conposi tions including active3principles which are
substrates of efflux punps, emulsions or

m croenul sions are forned when these m xtures are in
cont actChpwdrmn KBoRidduse fred! um DuughPas- thed. Pharm.,
gastr0|ntest|nal f|UId and 20 the efflux punps are

i nhi bi t20 0w Eh(hekesl 297 pbakibi e to |ncrease t he

i ntestinal absor t|o of t actlve le. The
i nvention tHﬁ%cﬁ. %kﬁﬁﬁ%?Qiﬁ OT Pgee i bR
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appropria inan increase in the s or''s
the pr OIfCtééh"—ﬁs I he AGidyee pre nCézP'&l agagpst J_I_hPharm

chem cal ' deconposition in the digestive tract.

resul t ofobherise AEEPr HOaLt o 1w 1ddvention is a
significant increase in intestinal 5 absorption. The

type of fermdmil o e st tt bid18in | AMEMd O 2 150
makes it possible to reduce the doses in conparison

with a @onverHs onalal or rul ation. friHatihe Bed®., 2000,

t herapeutic effectiveness, indeed even the sane plasna
25(4), 265-269; Uekama, K. et al., J. Pharm. Sci.,
1983, 72(11), 1338-1341),

¢ to reduce the size of the particles (Farinha, A.
et al., Drug Dev. Ind. Pharm., 2000, 26(5), 567-570),

e to redirect the medicaments towards specific sites
of the gastrointestinal tract in order to evade
proteolysis of these medicaments by intestinal
esterases (Bai, JP et al., Crit. Rev. Ther. Drug
Carrier Syst., 1995, 12 (4), 339-371).

There still exists a need to find novel
methods which make it possible to improve the
intestinal absorption of medicaments which have
received authorization for placing on the market or
which are in the course of development. In particular,
numerous medicaments exhibit a low oral bicavailability
because they are substrates of pumps, such as

P-glycoprotein. For this class of compounds, efflux by

these pumps constitutes the limiting stage of the



10 exposure, which reduces the costs. The fornul ati ons
according to the invention can also be applied to
known and narketed active principles, thus naking it
possible to create novel pharmaceutical forns which
exhibit an increased intestinal absorption or to
extend a product 15 conventio#ally adm ni stered
parenterally (such as, for exanple, intravenously or
subcut aneously) to application of the sane active
pralveeptei o gptgcedhe mechani sm for pronoting
intestinal passage is due to an interaction of the
exci pi ent 2ReeTod thdg @ occhheoFenemit | ot on hethe

bi ol ogi cal system rather than to an increase in the
skARTREion Tof ssyeh dechis Oracirleholm $iorhkeicantly
experinmental part as _ described bel ow, the absorption .
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in DMSO, for_exanple, 25 even thaqugh this i he
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of. o Vhieh s dd Mt ed by the action of an efflux punp,
suéﬁ 5 as P-gl'ycoprotein. The mechani smfor pronoting

intestinal @bsorghin ©fi {6 AUSHfR, 2chaks Ngsd e t he

i nvention thus involves the i'nhibition of an effl ux

10 PUfifil SUBH 1@ Drug Delivery System) are solutions of oils

20

25

and of surfactants which form oil-in-water emulsions or
microemulsions when they are brought into the presence
of an aqueous medium. When mixtures of lipid excipients
and of surfactants and, if appropriate, of
cosurfactants are incorporated in pharmaceutical
compositions including active principles which are
substrates of efflux pumps, emulsions or microemulsions
are formed when these mixtures are in contact with an
agueous medium, such as the gastrointestinal fluid, and
the efflux pumps are inhibited, which makes it possible
to increase the intestinal absorption of the active
principle. The invention thus applies very particularly
to active principles known for being weakly absorbed
after oral administration and for being substrates of
efflux pumps.

This inhibition additionally results, if

appropriate, in an increase in the solubility and/or
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P-gl ycoprotein. If appropriate, it also involves an 10
increase in the solubility at the physiol ogi cal pH

val ues of the intestines and/or the protection against
deconposition by digestive enzynmes. A subject-matter

of the invention is thus the application of

self-emul sifying m xtures of &ipid 15 excipients, of
surfactants and, if appropriate, of cosurfactants, as
defined below, in order to inhibit efflux punps. As

| gt dtd ih exparideiwlvd estifhcidascrddechdel eemical
the lipid excipients, in conbination 20 with one or
nates snpdsaict st sirande idiceiriops iatest .one or nore
cosurfactants in a self-enulsifying mxture, act on
one or nore Treetmrsiltespondidlwwsd areadadipgprto the
absorption. The pharnmaceuti cal conpositions according
t dnvERinn preseridmvamann e amken tigestivtal to
improve the intestinal absorption of active
prAlfEaRtdLexhi biti ng one or nmore of the fol | ow ng
parameters 7 conflicting with optinmm absorption:

| ow t r ansepitifeliyRe s YRt i @GR de die Gk

ahsor pti.on urlder the action of efflux punps,  .low :

SO A3 dt Tha s ot GO YH armbiqen £ dees in

Itﬂcté)emsp}d'a;rgigszqr} \Wgﬂt maagtacl.ongvrenetni %rgalt & orqneu APSH tf SN ik same
therapeutic effectiveness, indeed even the same plasma
exposure, which reduces the costs. The formulations
according to the invention can also be applied to known
and marketed active principles, thus making it possible
to create novel pharmaceutical forms which exhibit an
increased intestinal absorption or to extend a product
conventionally administered parenterally (such as, for
example, intravenously or subcutaneocusly) to
application of the same active principle orally.

The mechanism for promoting intestinal
passage is due to an interaction of the excipient
according to the invention with the biological system
rather than to an increase in the solubility. This is
because, as is shown in the experimental part as
described below, the absorption is less than 1% when
the active principle is prepared in DMSO, for example,
even though this is the solvent in which the solubility
is the highest.

This mechanism has never been demonstrated
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A subject-matter of the invention is the application

of self-emulsifying mxtures of lipid 10 excipients,

of surfactants and, if appropriate, of cosurfactants

in the preparation of pharmaceutical conpositions

whi ch can be admi nistered orally including one or

nore active principles havingéthe effect of enhancing
the intestinal absorption of the said active 15
principles by a nechani sminvol ving inhibition of

efvfiltdx magmpsl tAndthiempsiuh] ectt nettt evaksfs tite possilonto
is the application of self-enmulsifying m xtures of

| igivd samec iTpimEnals gfossuidfidcttarass fad , ingrapiprdprhateral
of 20 cosurfactants in the preparation of _
pRErrEsdaRidii t e sHpeitivvh PrimgiRiiafy die GbspyrEion of
active principles. having the effect of enhancing the

i nd 1dGhtvorrtst atid ¥hicf &t ik i R4 esSuch
by a_mechani sm_involving the inhibition of efflux
pﬁﬁb§¥§i¥%ﬂ?%ﬂ§q%ﬂwease in the solubility of the
active pringiple. .Anather. subject-matter of .the

i nvention i (s;hpet ﬁr}éecgfﬂﬁsgbtqogn EJoﬁ‘on?eq31‘n-9en11ﬂtse|Sftylinnagl
m_xtures .of | jfpi.d 8 ol f s

[ §%B?§E§%%n§§3§¥e %ﬁ%@%&gﬁg%%ﬁﬁﬁgﬁrﬁft‘%q%%ggﬁﬁétloﬁ““
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active principles having the effect of enhancing
| et i)rAlksier ptionRfrpAilg Saiid agtdy e Rrdind Pl as

by a mechani sminvolving “inhibition of efflux punps

anchcaidaRCrieasthd di@ility at the physiological pH
values of the intestines and/or the protection against
decomposition by digestive enzymes.

A subject-matter of the invention is thus the
application of self-emulsifying mixtures of lipid
excipients, of surfactants and, if appropriate, of
cosurfactants, as defined below, in order to inhibit
efflux pumps.

As is shown in the experimental tests
described below, the lipid excipients, in combination
with one or more surfactants and, if appropriate, one
or more cosurfactants in a self-emulsifying mixture,
act on one or more factors responsible for the poor
absorption.

The pharmaceutical compositions according to
the present invention thus make it possible to improve
the intestinal absorption of active principles

exhibiting one or more of the following parameters
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stability of the active principle in the
gastrointestinal tract. A further subject-matter of
the invention is 10 the application of

sel f-emul sifying m xtures of lipid excipients, of
surfactants and, if appropriate, of cosurfactants in
the preparation of pharmaceutizcal conpositions

i ncluding one or nore active principles having the
effect of enhancing the intestinal 15 absorption of

t he>rafEl itk taicdd Wei H | sied @S dbys@rpgeicdiani sm i nvol vi ng
the inhibition of efflux punps, an increase in the
sol i lidw tofardepiadie viea prpaesgde iandlen dirertease oM
the stability of the active principle in the

gadta gyt et undet (.t Fetmoyre Plaref Cularpumps,
subject-matter of the invention is the use of

sel fo- erhfvs| g/ ulef I 6ot rtest g phy piall agdcidh vl syalgtes in
surfactants and, if appropriate, of cosurfact ants |n
ord IMF9SHHinAS. the activity of P-gl ycopr ot ei n
According to the invention, the active prl nC| l e |s

in ﬁartqftﬁﬂlﬁa]pl%?é?d“‘@ﬁ“%l@ C&f%‘ﬂﬁﬁ%‘t y be
s%{ ea% or i nsol uble in the gastrointesti naI tract
ort {ﬁ%‘iable in the gastr0|ntest|nal tract.
The choi ce (}I t! ch'nPat nts an dttﬁehelrgpeo&tce of tr}]e
rati os of these \Parl 0uUS” exci p| en 6" one 5 ranot her [

'“%E%ﬂfkéék%ﬁ‘%é‘%@fﬁléﬁﬁﬁsf¥§aﬁg 41 es of lipid

excipients, of surfactants and, if appropriate, of
cosurfactants in the preparation of pharmaceutical
compositions which can be administered orally including
one or more active principles having the effect of
enhancing the intestinal absorption of the said active
principles by a mechanism involving inhibition of
efflux pumps.

Another subject-matter of the invention is
the application of self-emulsifying mixtures of lipid
excipients, of surfactants and, if appropriate, of
cosurfactants in the preparation of pharmaceutical
compositions including one or more active principles
having the effect of enhancing the intestinal
absorption of the said active principles by a mechanism
involving the inhibition of efflux pumps and an
increase in the solubility of the active principle.

Another subject-matter of the invention is

the application of self-emulsifying mixtures of lipid
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excipients is an excipient of |ipid nature and anot her
excipient is a surfactant and/ or another excipient is
a cosurfactant, and these excipients are added in a
ratio such that, for a given active principle, the

m xture 10 forns a self-enmulsifying system The

m xtures according to the invention can additionally
conprise a solvent, such as glycofurol or DMSO. The
term"self-emul sifying systent is 15 understood to
mesit ipddrips d off sotfabtsolud 0 f drfiresbpfopra ddepi df
exci pient and optionally of a surfactant which can be
| iquephifldat (rttmtin & Heo anpanata dy drfopliidrme/ceutical

|'i pophilic balance [HLB] is greater than 10) or
hyrehmgets 3l G i r(sHUIB A @) i rendirey cof meorey dradphid iperigrc iz es

l'i pophilic cosurfactant which forns oil-in-water
efASingh$henia i qedr tqfc|lenhsingdgi b firdeasida 10 absaygptien of
M or oil-in-water mcroemulsions, with particle

sit¥s S5¥19 @ itMfa P THOW iiheswieh d machagdddy iy oAy ing
aqueoys. nedi u di rectly or outside the physi.ol oqi cal
>GROt b5 T B TS G R (eSS s the
preferahly self-emulsifying mxtures of |lipid 10
efgﬁ%@ﬁ%’, O?f t&lﬁfafi:tla%t ?g[dﬁbc,lq apbrolst i ate, of
\(l:\%sa%rtfr%cit&rgssti%i c& faocrtm oi | -in-water m croenul sions
en they are a c}e 0 an aqueous medium directly or

out si de t he Phy5iQlATifAl; JRIIMPe ACCH PRI RN on is

the application of self-emulsifying mixtures of lipid
excipients, of surfactants and, if appropriate, of
cosurfactants in the preparation of pharmaceutical
compositions including one or more active principles
having the effect of enhancing the intestinal
absorption of the said active principles by a mechanism
involving the inhibition of efflux pumps, an increase
in the solubility of the active principle and an
increase in the stability of the active principle in
the gastrointestinal tract.

A more particular subject-matter of the
invention is the use of self-emulsifying mixtures of
lipid excipients, of surfactants and, if appropriate,
of cosurfactants in order to inhibit the activity of
P-glycoprotein.

According to the invention, the active
principle is in particular picked up by P-glycoprotein

and may be soluble or insoluble in the gastrointestinal
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5 invention, the particles fornmed after interaction

with an aqueous nediumand in particul ar the duodenal

fluid have a size of less than 100 nm The term

“lipid excipient"” is understood to nean in particular

gl ycerides (nono-, di- and 10 triglycerides), fatty

acids and their derivatives, 9phospholi pids,

gl ycolipids and sterols. According to the invention,

the lipid excipients are chosen from glycerides,

f attyctachdssiaadl e tdrei unsheah Mat i eshe phosphol nipesisinal

gl ycolipids and 15 sterols. The term"lipid excipient”

i stxaefer stood to nean, according to the invention,

preferably: glyceryl linoleate, such as Misine .

35-1(r) (Gathefdege @D the yexeipiemin-anddike cheire

as Peceol (Gattefosse), glyceryl laurate, such as

Gethucire 74 9t §hRRS oGTi3Y ERREs3 o one

gl yceryl o]l eate/linoleate, such as Aicine(r 25

DTSRI Y7 A o o h b LRI FRY e rfiese

(Gattefosse),. soybean oil, 11 .

CapHT g 12 TATLE R (97 o YR T e qother

c}gﬁé?%fg%grgs(£“Q&§¥%é%gﬁ¥”§ﬁdfgg’afggker(gé%fbfgﬁétis a
cosurfactant, and these excipients are added in a ratio
such that, for a given active principle, the mixture
forms a self-emulsifying system.

The mixtures according to the invention can
additionally comprise a solvent, such as glycofurol or
DMSO.

The term “self-emulsifying system” is
understood to mean a liquid or solid solution formed of
a lipid excipient and optionally of a surfactant which
can be lipophilic (that is to say, the hydrophilic/
lipophilic balance [HLB] is greater than 10) or
hydrophilic (HLB <10) and/or of a hydrophilic or
lipophilic cosurfactant which forms oil-in-water
emulsions, with particle sizes of between 0.1 and
10 puM, or oil-in-water microemulsions, with particle
sizes of less than 100 nm, when it is added to an
aqueous medium, directly or outside the physiological
medium.

A subject-matter of the invention is

preferably self-emulsifying mixtures of lipid
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The term "surfactant” is understood to nean 5 an

anphi philic substance conprising two parts, one with

a hydrophobic nature and the other with a hydrophilic
nature, and which acts at a water/lipid or water/air
interface by lowering the interfacial tension, even at
| ow concentration. The surfaadttant is |lipophilic if the
10 HLB is greater than 10 and hydrophilic if it is

| ess than 10 According to the invention, the

swiagt Bt s canf | supadtiad aararl, hyfdragpiidpiciate, of
According to the invention, the surfactant 15 can be
| ipophi factants appradpriatre.oiAccior-tWaigent mitdmemul sions
invention, the term "surfactant” is preferably
undeestidoy tarerestded ¢l car Eawsaprsy Instds/usap rdit e ctshic rer
as Labrasol (r) (nmacrogol -8) (Gattefosse)

20
%&W}'}é& @L?@?Bﬁﬁ”ca‘%‘m@ﬁ?}{ é’a%@,rl%iutaw tﬁ tlhe
eno or I ), an sSor n Ol yoxyet nyl ene,
ol BRIFIT RPh EE R BS fﬁ;ré“etdeaﬁateegﬁﬁtreaé%ty@ni@th
e 095, TR, T 0TS AT A A s
f a first suyrfactant by stabilizing th
DRSS e Pl A L, 5120 | 7 e
excipi ent . 1g,. The | ermo cosydactan Is BIELAARY co
Ing t

under st ood t'o mean, accor e invention:
mean in particular glycerides (mono-, di- and
triglycerides), fatty acids and their derivatives,

phospholipids, glycolipids and sterols.

According to the invention, the lipid
excipients are chosen from glycerides, fatty acids and
their derivatives, phospholipids, glycolipids and
sterols.

The term “lipid excipient” is understood to
mean, according to the invention, preferably:

¢ glyceryl linoleate, such as Maisine 35-1®
(Gattefossé),

e glyceryl mono-oleate, such as Peceol®
(Gattefossé),

e glyceryl laurate, such as Gelucire 44/14®
{(macrogol-32) (Gattefossé),

e glyceryl oleate/linoleate, such as Olicine®,

e polyglyceryl-3 oleate, such as Plurol Oleique®
(Gattefossé),

e soybean oil,
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di et hyl ene gl ycol nonoethyl ether, such as Transcut ol
(Gattefosse), 5 propylene glycol nonocapryl ate, such

as Capryol 90(r) (CGattefosse), absolute ethanol, and
macrogol 800 to 300. According to the invention, the
self- 10 enul sifying m xtures of |ipid excipients, of
surfactants and, if appropriatle, of cosurfactants are

as follows: System 1: Gelucire 44/14(r)/ Pl urol

A eique(r)/ Transcutol (r)/DVBO, in proportions which

can 45 caspect captyl vaf yalet avesni &0 aigll Blerideands26h as
15 and 20, and 5 and 15, System 2: Celucire

44/ 14( r§3Pt e 035 QP el Aokt ey /Compamstinm) ( r3ngl ycof urol ,

in proportions which can respectively vary between 50
and %5,°48iamrdsd; 15 20 and 25, and 5 and 15,

System 3: Gelucire 44/ 140/ Labrasol (r)/DMSO, in
proportions Wit cFeEan seskretivel v ¢ ai5 et heed B8 mean
and 85, 15 an]g, 25, and 5 and 15, System4: Celucire
4437 TSR EEOI THF @0 TRTBIT 1§ H1I 25Dl i onse with

101l P AESPECLLYELY SRn ReLIEED, 65 cand B30, 15,00
ELLEDLONBO don PLAPSTL oS, MLt 30 TESRASELYPLY:
interface by lowering the interfacial tension, even at
low concentration. The surfactant is lipophilic if the
HLB is greater than 10 and hydrophilic if it is less
than 10.
According to the invention, the surfactant
can in particular be hydrophilic.
According to the invention, the surfactant
can be lipophilic, if appropriate.
According to the invention, the term
“surfactant” is preferably understood to mean:
e glyceryl caprylate/caprate, such as Labrasol®
(macrogol-8) (Gattefossé),
¢ polyoxyethylene-glycerol triricinoleate, such as
Cremophor EL® (BASF), and
e sorbitan polyoxyethylene oleate, such as Tween 80.
The term “cosurfactant” is understood to mean
a substance which has the properties of a surfactant
and which acts in the presence of a first surfactant by
stabilizing the mixture formed by the surfactant and a

lipid excipient.
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and 50, 40 and 50, and 5 and 15, System 6: Mai sine
35- 10/ Crenophor EL(r)/glycofurol, in proportions

whi ch can respectively vary between 5 40 and 50, 40
and 50, and 5 and 15, System 7. Soybean oil/ Mai si ne
35-1/ Crenmophor EL/ ethanol /DMSO, in proportions which
can respectively vary betwearz 25 and 35, 25 and 25,
25 and 35, 5 and 15, and 5 and 15, 10 System 8:
Soybean oil/ Mai sine 35-1(r)/Crenophor EL/

et hanol / gl yaofaurnt@rm i "eqeuofferdtons’ Wi gredasrably
respectively vary between 25 and 35, 25 and 35, 25
anthd$s;sto@hd d meaand s candlilly tSydtee mrdzerSoydrean

oi | / Mai sine 35-1(r)/ Crenophor EL(r)/ 15

Tr artsc RigtdnOBe dlyqerlopmmdediy wstdlewarsuch as
respectively vary bet ween 25 and 35, 25 and 35, 25
and 35 Tmngantrs.® A efapss,. System 10: Soybean
oi | / Mai si ne 35-1/ _ Crenophor EL/ Transcutol /gl ycofurol,
in 20 &r&éﬁfrltqr@ngwﬁ%lh ORI FFIPE @GS re I SHGRARF bet ween
25 and, 35, %g 35, 25 and 35, 5 and 15, and 5 and

15. Acéﬁﬂﬁﬂ’ hEAThFERISH,” the sel f- ermul si fyi ng

nlxture 1 tém q#9x0|p|ent of 25 surfactants and,
i f appr rléi Jurfdants are in particular as

azl I omqnam%(folergo]o t%el lb(‘d re 44/ 140/ Labrasol t/ DVSO i n

According to the invention, the self-
emulsifying mixtures of lipid excipients, of
surfactants and, if appropriate, of cosurfactants are
as follows:

e System 1: Gelucire 44/14®/Plurol Oleique®/
Transcutol®/DMSO, in proportions whiéh can
respectively vary between 50 and 60, 15 and 20,
and 20, and 5 and 15,

e System 2: Gelucire 44/14®/Plurol Oleique®/
Transcutol®/glycofurol, in proportions which can
respectively vary between 50 and 65, 15 and 25,
and 25, and 5 and 15,

¢ System 3: Gelucire 44/14®/Labrasol®/DMSO, in

proportions which can respectively vary between 65
and 85, 15 and 25, and 5 and 15,
System 4: Gelucire 44/14®/Labrasol®/glycofurol, in
proportions which can respectively vary between 65
and 85, 15 and 25, and 5 and 15,

System 5: Maisine 35-19/Cremophor EL®/DMSO, in
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proportions 72/18/10; System2: Gelucire

44/ 14(r)/ Labrasol (r)/glycofurol in proportions

72/ 18/ 10; System 3: Celucire

44/ 14(r)/ Labrasol (r)/DVMSO in 5 proportions 80/ 20/ 10;
System 4: Celucire 44/14(r)/ Labrasol (r)/glycofurol in
proportions 80/20/10; Systerh35: Gelucire

44/ 14(r)/ Plurol QA eique(r)/ Transcutol (r)/DVSO in
proportions 54/18/18/10; 10 System6: Gelucire

44/ 14( wydRantolor® evthiumy( roaTrspmatalval)y giapaofhgtotedm 40
proportions 54/18/18/10; stem 7: Mui sine

35- 1( r Ancr &fopHdt amd 59, i ansk ddor ti ons 45/ 45/ 10;

15 System 8: Maisine 35-1(r)/Crenpphor ®
EL(*) / §¥FESTuréol Mais igieo gl o seasdmyry BL° /g pstash urol .
Soybean oil/ Mi si.ne 35-1(r)/ Crenmophor EL(r)/

et hanoDIBEHIT PrBporth ORF) FHOBE By 1 AT YoRGtfien

EL( 1) GnaRet 13y A8 Vel T B CrEhar

2113035k L XS 201 S SO 04 Lo e

P OpOT {01516 12Fh2H 28 Blof 21 2B (FUSHEBAR: Soybean

oi | / Mai si ne é% {'(?Sr%g/ Crper(%ﬁw%r

EL(r) / Brapeeitifldiry) AXC ¥dten 287l 3% 8ok 225, 25
and 35, 5 and 15, and 5 and 15,

e System 8: Soybean oil/Maisine 35-1®/Cremophor EL®/
ethanol/glycofurol, in proportions which can
respectively vary between 25 and 35, 25 and 35, 25
and 35, 5 and 15, and 5 and 15,

e System 9: Soybean oil/Maisine 35-1®/Cremophor EL®/
Transcutol®/DMSO, in proportions which can
respectively vary between 25 and 35, 25 and 35, 25
and 35, 5 and 15, and 5 and 15,

e System 10: Soybean oil/Maisine 35-19/

Cremophor EL®/Transcutol®/glycofurol, in
proportions which can respectively wvary between 25
and 35, 25 and 35, 25 and 35, 5 and 15, and 5 and
15.

According to the invention, the self-
emulsifying mixtures of lipid excipients, of
surfactants and, if appropriate, of cosurfactants are
in particular as follows:

e System 1: Gelucire 44/14®/Labrascl®/DMSO in
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15 System 13: Soybean oil/ Maisine 35-1(r)/ Crenophor
EL(r)/ Transcutol (r)/DVSO i n proportions
27.2127.2/29.2/7.4/9; System 14: Soybean oil/ Mai si ne
35-1(r)/ 5 Crenophor EL(r)/Transcutol (r)/glycofurol in
proportions 27.2/27.2/29.2/7.4/9; System 15: Celucire
44/ 14(r)/ Plurol O eique(r)/ 1IBranscutol (r)/glycofuro
in proportions 55/18/18/9; System 16: Cel ucire

44/ 14(r)/ Plurol O eique(r)/ 10 Transcutol (r)/DVBO in
pr opor tpronsor35/c8d 187/A18 /Anot her subj ect-nmatter of the
invention is pharnaceuti cal conp03|t|ons i ncl udi ng an
act ieve Symtiewidl eaintiars 4/ lefidisind sl Modweef wfol in
lipid excipients, of surfactants and, if appropriate,
of 15 dUERdEctant 745l 4efq ned above As experi ment al
exanpl es, these systens were Iled to active

prifci plvest et ch #ﬁﬂ#ﬁﬁﬂ%ﬁﬂi tﬁ%ﬂra%gﬁ%ﬁDMﬁo in

(2S) - 2- na hthyI-I su | am no) - 3- (4-( 2-
(1, 4,5, léﬁﬁiﬁm 2- ylcarbannyl)ethyl) 20

?(9220)/ efg/lgf;); m o am#/ JE%PG%Q /@Jg%)furol in
et r ahydr apyl) %nds' 'bogf g paroy! ) pr opy| oxy) phenyl ) -

pr opi onicAcl re ‘conpounds of the fan1|y of

t he , Y g
(O AR & § ggvelope E%ﬁg%%téggﬂgéﬁ‘: e p eventlon

and trel%aff?é@ut@l@ﬁimofrp%l%p%rb@ o A dlefd neg, in

e System 6: Gelucire 44/14®/Plurol
Oleique®/Transcutol®/glycofurol in proportions
54/18/18/10;

e System 7: Maisine 35-1®/Cremophor EL®/DMSO in
proportions 45/45/10;

e System 8: Maisine 35-1®/Cremophor EL®/glycofurol
in proportions 45/45/10;

e System 9: Soybean oil/Maisine 35-1®/Cremophor EL®/
ethanol/DMSO in proportions 27/27/28.8/7.2/10;

e System 10: Soybean oil/Maisine 35-1%/
Cremophor EL®/ethanol/glycofurol in proportions
27/27/28.8/7.2/10;

e System 11: Soybean oil/Maisine 35-1%/
Cremophor EL®/Transcutol®/DMSO in proportions
27/27/28.8/7.2/10;

e System 12: Soybean oil/Maisine 35-19/
Cremophor EL®/Transcutol®/glycofurol:

27/27/28.8/7.2/10;



International Patent Applications WO 99/32457 and 16
WO 99/ 37621. The pharmaceutical conpositions according
to the invention are prepared in the foll ow ng way:

1. Addition of the lipid excipient, of the 5
surfactant and, if appropriate, of the cosurfactant.
Sem sol id excipients requireispreheating. 2. M xing by
stirring until a honbgeneous solution is obtained. 10
3. Dissolution of the active principle in a solvent,
such assyiNR@ 10 y adybin ¥ilome i iind s e/ pi ent's
participating in the conposition of the enul sions and
of t he CrdneIpderl HiOIM-ankh 4 o 1RYdMIO N rofpridrtions

di ssol ved active principle to the mxture of lipid
exci pi &t.2/25uwX/& @7 adn/d; i f appropri ate,
cosurfactant. 5. |f appropriate, heating or ultrasound
20 ter edtvrdram Uk 1Sy demrp genedssi ssigleut3con G /s

obt ai ned. The pharmaceutical conpositions according to

5 the i nIRMIh Tkl TagvE P L alarqdus Floris,
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according to circunstances: 25 as a)ward gelatin
capsul @HAHEd WS Rt -Re Kera/29-2/7.4/9;

e System 15: Gelucire 44/14®/Plurol Oleique®/
Transcutol®/glycofurol in proportions 55/18/18/9;

e System 16: Gelucire 44/14®/Plurol Oleique®/
Transcutol®/DMSO in proportions 55/18/18/9.

Another subject-matter of the invention is
pharmaceutical compositions including an active
principle and a self-emulsifying mixture of lipid
excipients, of surfactants and, i1f appropriate, of
cosurfactants as defined above.

As experimental examples, these systems were
applied to active principles such as molecule A (ethyl
ester of (2S)-2-(naphthyl-1-sulphonylamino)-3-(4-(2-
(1,4,5,6-tetrahydropyrimidin-2-ylcarbamoyl)ethyl) -
benzoylamino) propionic acid) or molecule B
((28) -2-benzyloxycarbonylamino-3-(4-(3-(1,4,5,6-
tetrahydropyrimidin-2-ylcarbamoyl)propyloxy)phenyl) -
propionic acid), which are compounds of the family of
the “Osteoclast Adhesion Receptor Antagonists”
(O.A.R.A.) developed in the context of the prevention
and treatment of osteoporosis, such as are defined in

International Patent Applications WO 99/32457 and
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pasty, pasty or liquid mxture of excipients as a

soft capsule filled with the sem -pasty, 17 pasty or
liquid m xture of excipients as a sealed vial filled
with the liquid mxture of excipients as a container
of syrup bottle type filled with 5 the liquid m xture
of excipients. In addition taetheir activity all ow ng
the intestinal absorption to be enhanced, other

advant ages may be enphasi zed. The fornul ati ons

actoradi faydx the invention 10 nake it possible to
enhance the apparent perneability of an active

principl e i mMHeheh B ntiaeactical (dangdtihe orapiacatosdidey to
towards the basol ateral side) and to reduce that in

t RdeBA rdierdcitdromyef moraparedadgoltdteerfall Isiwiang twaser ds

the apical side) in conparison with a control 15

f or mul at i on Y(-FikflfHe on el W 19id Eec¥wiehtt at9brishe
according to the invention also nmake it possible to
enhance the i ntTHdATAMr angdcunl3RGPOR R itk
principle in co ari;on wth a control fornmulation _
(Figure 4, App WPCct gy M SP L A h TS require
possi ble to stabiliz%f an active principle in the
intestinal fluifF UG8 anpl e duodenal fluid) by

protecting Lhe \Hie pPdnelple, (LA LI W Sencous

hydrol ysi s i gure 5, ““Appen
solution is obtained.

3. Dissolution of the active principle in a
solvent, such as DMSO, glycofurol or one
of the excipients participating in the
composition of the emulsions and of the
micrcemulsions.

4. Addition of the dissolved active principle
to the mixture of lipid excipient,
surfactant and, if appropriate,
cosurfactant.

5. If appropriate, heating or ultrasound
treatment until a homogeneous solution is
obtained.

The pharmaceutical compositions according to
the invention can be provided in various forms,
according to circumstances:

e as a hard gelatin capsule filled with the semi-
pasty, pasty or liquid mixture of excipients

e as a soft capsule filled with the semi-pasty,
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25 Furthernore, sone excipients according to the

i nvention can be used by injection to inhibit the

P-gl ycoprotein of cancer cells in order to enhance the
18 <cellular penetration of active principle into the
tumour cells. A subject-matter of the invention is
thus the application of self~enulsifying mxtures of
lipid 5 excipients, of surfactants and, if

appropriate, of cosurfactants in the preparation of

an inj gcdab) & SOl QUtd Pt &l MkescdipRassi bl e to
inhibit the P-glycoprotein of cancer cells and to

enhancesd he scelddilarapefetTeat ivwit rofeactl Mpuid inGtihee of

into the 10 tumour cells. The foll ow ng exanpl es

I |l ust raateigientd nvention wi t hout, however, l[imting

it. Applicational exanples 1) Procedure 15 1.1)

Mol eculaes antbriterimdate onsysipidad la dydeeciid Eleld with

Formul ations for in vitro study The nolecule A

f or mul atheonlsi chuoird tiisxtiureviafr exctpidntish. the rat are

shown in Table 1. Table 1: Ml ecule A fornulations

used in the IPRIG 64qr CSUWBAT |arriedi tentasl igveihatt e,

in the Formnul ati on Conposition donor_sol utions

(H§§§qqgn§§kﬁhqqﬁgtlon to be enhanced, other advantages
may be emphasized.

The formulations according to the invention
make it possible to enhance the apparent permeability
of an active principle in the AB direction (from the
apical side towards the basolateral side) and to reduce
that in the BA direction (from the basolateral side
towards the apical side) in comparison with a control
formulation (Figure 1, Appendix 1).

The formulations according to the invention
also make it possible to enhance the intracellular
accumulation of an active principle in comparison with
a control formulation (Figure 4, Appendix 1).

Finally, they make it possible to stabilize
an active principle in the intestinal fluid (for
example duodenal fluid) by protecting the active
principle from enzymatic hydrolysis (Figure 5,

Appendix 1).
Furthermore, some excipients according to the

invention can be used by injection to inhibit the

P-glycoprotein of cancer cells in order to enhance the
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DMSO DMSO d ycofurol dycofurol Macrogol 300

Macr ogol 300 Cel ucire 44/ 140/ Labrasol (r)/ DVSO A

72/ 18/ 10 19 Gelucire 44/14(r)/ B 54/18/18/ 10 Pl urol
A eique(r)/Transcutol (r)/DVMSO Cel ucire 44/ 14(r)/ Pl urol
A eique(r)/ C 54/18/18/10 Transcutol (r)/d ycofurol

Mai si ne 35-1(r)/ D 45/45/10 1@ enophor EL(r)/DVSO
Soybean oil/ Misine 35-1(r)/ E 27/27/28.8/ Crenophor
EL(r)/ Et hanol /DMSO 7.2/ 10 Soybean oil/ Mai si ne
3:elllnyVarF gEHeX 8. @1 G empphoy principle into the
EL(r)/ Transcutol (r)/DVSO 7.2/ 10 Soybean oil/ Mi si ne
33umayy a@l12# 27/ 28.8/ Crenophor EL(r)/ Transcutol (r)/
7.2/10 dycofurol b) Mlecule A. Fornulation for the
in vivo study SHHE ersl eeiten dlorthe anvait ¥t thehys the
vivo _ study in the rat are shown in Table 2. Tablge 2:
MARRIH P G 1| SRS Torfiny ot TR s upsm @ ddiPich

s X e
SO A MG, Shean ol k{e'vapi =1 Pt M & A 32e7c' @lble
solution which makes it possible to inhibit the
P-glycoprotein of cancer cells and to enhance the
cellular penetration of active principle into the
tumour cells.
The following examples illustrate the
invention without, however, limiting it.

Applicational examples

1) Procedure

1.1) Molecules and formulations studied

a) Molecule A: Formulations for in vitro study

The molecule A formulations for the in vitro
study in the rat are shown in Table 1.

Table 1: Molecule A formulations used in the

in vitro study.

Ingredients used at 1% in the Formulation Composition

donor solutions

(HBSS/HEPES buffer)

DMSO DMSO
Glycofurol Glycofurol
Macrogol 300 Macrogol 300

Gelucire 44/14®/lLabrasol®/DMSO A 72/18/10




Crenmophor

EL(r)/ Transcutol (r)/ 29.2/7.4/9 d ycofurol

Celu/dyc Gelucire 44/14(r)/ 55/18/18/9 Pl urol

A ei que(r)/Transcutol (r)/ d ycofurol

Gelucire 44/ 14(r)/ 55/18/18/9 Pl urol

A ei que(r)/ Transcutol (r)/ DVSO 20

Gel u/ DVSO

c) Caco-2 strains

]
N
N
\
¢

q

P

q

The Caco-2 strains used in the tests are Caco-2/TC7
clone cells. This Iine is used to optim ze the
ormulations and to investigate|the mechani sm pr 5
mechani sneeBiciaBsstpt4°6n in order to i dentify {R&/18/18/10
Dag L e j M el [ inal passage of agtive
E;:}iglnci tpl‘l gééi&‘lﬂﬁtgs{gg%ﬁe{kﬁ%ov@g@éc&ul t u!oed agd -rat-ntatned
QTR P 44Y 1Y hodsoknownqgie® a | per son cski | | ed| Ba/idas/10
10 art. 1.2) Det@errri nation of the solubility of
ol ecuF&EaPs G oLV ARt WiRfYEBl vent s| The sol ubi lity]| of
ol ecul e A, i.s .det idled in purified water angd i
ari ous bﬁ??lesrlélee%"ir?bi/fi ng pH 15 val ues rangi ng 45/45/10
et ween @Gremaphdr8e(d/mso2.5, 3.5, 4.5, 5.8, 6(8, 7.4
I 8.0). 10 ng of noteculre A are added per I M of
\queSesbsat tiilgfaisine 35-19/ E 27/27/28.8/
Cremophor EL®/Ethanol/DMSO 7.2/10
Soybean oil/Maisine 35-19/ F 27/27/28.8/
Cremophor EL®/Transcutol®/DMSO 7.2/10
Soybean o0il/Maisine 35-19/ G 27/27/28.8/

Cremophor EL®/Transcutol®/

Glycofurol

7.2/10

b) Molecule A: Formulation for the in vivo study

The molecule A formulations for the in vivo

study in the rat are shown in
Table 2:

in vivo study in the rat.

Table 2.

Molecule A formulations for the

Formulation Ingredients Composition
Glyc/W Glycofurol/Water 50/50
PEG Macrogol 300/Waterxr 30/70
Soy/Glyc Soybean oil/Maisine 35-1%®/ 27.2/27.2/
Cremophor EL®/Transcutol®/ 29.2/7.4/9
Glycofurol
Gelu/Glyc Gelucire 44/14%/ 55/18/18/9
Plurol Oleique®/Transcutol®/
Glycofurol
Gelu/DMSO Gelucire 44/14%/ 55/18/18/9
Plurol Oleique®/Transcutol®/
DMSO




The suspensions are stirred at 25C for 20 24 hours
and are then centrifuged. The anobunt of nolecule Ain
the supernatant is determ ned by HPLC and the pH of
the supernatant is checked. The apparent solubility of
nol ecule Ain the various oils, surfactants,
cosurfactants, DMSO and 25 glapcof urol was al so

determ ned. Small amounts of nolecule A are added to
1 g of each vehicle. Dissolution is carried out by
uld) ook teteedivent at 21 25C. Dissolution is
confirmed visually and by optical mcroscopy. The
solubility iBhedaomtZdtmmg hisedabioutthel tagts.B)e
Preparation of the formulations tested in the 5
C4RF el slamk ive e rEtis d)irRorirulwaddns wnddinize
study the nechanismof perneability of nolecule A

witthe rfeyardl atelane archds Zrver tdgat sdde smqorhadrlo%? 2]

ate the scal e of 10 perneabjlity of_ nolecul
s qiredh t
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FEFTH TVESSRERE 19TUndt | FPH eldcedﬁee’f}ﬁr emn
two sol utions, are, ared. The f.irst
néraeweeeﬁr%@ i el e deiie OF Gtk i

g,/lCl hl second, to which 18C-mannitol wll be
acpare K% % 10-2M 15 These DMVBO sol utions are

subsequent | ut 5 / pH
7.4) to whi e %%%émq”eg‘fez e e ‘8%?{%{‘34 i
(ﬁaéggfﬁ¥ﬂ§3€% methods known to a person skilled in the

art.

1.2) Determination of the solubility of molecule A in

various solvents

The solubility of molecule A is determined in
purified water and in various buffers exhibiting pH
values ranging between 1.2 and 8 (1.5, 2.5, 3.5, 4.5,
5.8, 6.8, 7.4 and 8.0).

10 mg of molecule A are added per 1 ml of
aqueous solution.

The suspensions are stirred at 25°C for
24 hours and are then centrifuged. The amount of
molecule A in the supernatant is determined by HPLC and
the pH of the supernatant is checked.

The apparent solubility of molecule A in the
various oils, surfactants, cosurfactants, DMSO and
glycofurol was also determined. Small amounts of
molecule A are added to 1 g of each vehicle.

Dissolution is carried out by ultrasound treatment at
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| abell ed with 14C has been added (corresponding to 7
MV, so as to obtain final concentrations of 20

nol ecule A of 7, 10, 50 or 100 AM The fi nal
concentration of DMSO in each donor solution is
adjusted to 0.5% Donor solutions conprising 0.5% DVSO
but conprising no conpound &l used as controls. 25

To anal yse the role of P-glycoprotein in the

mechani sm of the transport of nolecule A donor

s 3t C o3t spiput somgi d Ocdvi fof romed ecitduea 1A yarehdl Gy Mpfical
22 verapam |, nicardi pine or progesterone are
prieperesceptd. The peruweabitdy tis ofstiptadmd A wisthin about
eval uated and conpared w th that obtained w thout the
P-Bl%Zoprotei n nodul ator. b) Effects of the solvents
used onthe per nmeabi I|ty in 5 a Caco 2/ TC7 ceII nodel

3000nthe ermsablllty of nol ecule A I\/bI ecule Ais
i T dkder to obta|n43x

\ 10- 3M sol ut .
oy a%thﬁ%t%%é’ o Rl HE SRR 9% whi ch

Ia%ell%é%gl {#id%nﬁo e(%) sen aoYvdlef}'l ecgair(ijlgto?/gﬂ e|C_lrJ1I °A
orelel o 1-9/-aby %hfij%%c | utions for whi ch the final

concentratlon e Ais 15 50 M and the final

cont ent of gﬂﬁ/ccp;&gloltd S I Huar Mlpewl & A 1S di ssol ved
in macrogol 300 1n order

permeability of molecule A dissolved in DMSO as a
function of the concentration, two solutions are
prepared. The first, to which molecule A labelled with
Mc will be added, is 4.3 x 1072M; the second, to which
M“C-mannitol will be added, is 5 x 10 M.

These DMSO solutions are subsequently diluted
in a 25 mM HBSS/HEPES buffer (pH 7.4) to which
0.4 uCi/ml of *C-mannitol or 0.4 uCi/ml of molecule A
labelled with *!C has been added (corresponding to
7 uM), so as to obtain final concentrations of
molecule A of 7, 10, 50 or 100 uM.

The final concentration of DMSO in each donor
solution is adjusted to 0.5%.

Donor solutions comprising 0.5% DMSO but
comprising no compound are used as controls.

To analyse the role of P-glycoprotein in the
mechanism of the transport of molecule A, donor

solutions comprising 10 uM of molecule A and 100 uM of
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to obtain 0.3 x 10-3M or 10-3M sol utions. They are
subsequently diluted in an HBSS/ HEPES buffer to which
0.4 G/mM of 14CGmannitol or 0.4 C/m of 20 nol ecul e
A labelled with 14C have been added (see above), in
order to obtain donor solutions for which the final
concentration of nolecule A i 50 Mand the final
content of macrogol 300 in the donor solution is 5%
25 The control donor solution conprising 0.5% DMSO

anerapamid- SMiehribeedl 8rApk6gpEeRR6RE 88e pPREp&REETand
above. 23 <c¢) Effect of the fornulations on the

perHee gairdnidapiafi tyimolfealle cAlenaai £aevaPhd€ddcehll codshred
The various fornul ations are prepared by m xing,

underth apprtopbitatiaedowdthbansthehe-4i pedpboextnpnedtsator.
the surfactants and the cosurfactants, followed by
vikgorEfifeattd aff rihef srol3Gerder ovsisl (Cfallihe Permefiuinlity in
sem solid excipients are used, they are dissol ved

bef Stasten?d THY oAt aodsdt h at 50C. Before any
formulation, nolecule Ais 10 dissolved in DVSO or

gl ycofurol iTe &tasly ttdeomidiasts wf edoieofoirainand of
solutions with concentrations _of 4.3 x 10-3Mor 5 X

1M HT GIhOTo Mo RECHSSA L i &t SR GTH SL4E are
S S AL Gl I LU SN
10-3M 40 G Pf, 14Crenni Lol pfeyadded tg theq oo are
subsequently diluted in the HBSS/HEPES buffer to
which 0.4 puCi/ml of **C-mannitol or 0.4 pCi/ml of
molecule A labelled with '*C has been added (see
above), in order to obtain donor solutions for
which the final concentration of molecule A is
50 uM and the final content of glycofurol is 1%.
¢ Molecule A is dissolved in macrogol 300 in order
to obtain 0.3 x 10°M or 107°M solutions. They are
subsequently diluted in an HBSS/HEPES buffer to
which 0.4 uCi/ml of C-mannitol or 0.4 uCi/ml of
molecule A labelled with '*C have been added (see
above), in order to obtain donor solutions for
which the final concentration of molecule A is
50 puM and the final content of macrogol 300 in the
donor solution is 5%.
¢ The control donor solution comprising 0.5% DMSO
and 5 x 10°M of molecule A is prepared as

indicated above.
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5 x 10-3M sol utions. Each of the solutions thus
obtained is subsequently diluted in the m xtures
under consideration of |ipid excipients and of
surfactants 20 and, if appropriate, of cosurfactants,
giving fornulations conprising the solvent (DVSO or
gl ycofurol) at 10% and nol ecéBe A at 5 x 10-4M These
fornmulations are diluted in 25 nM HBSS/ HEPES buffer
to give the donor solutions, the 25 fina

conc@fifeatti of dhearflamllatAcols wn dfhe pEmeat( iGNy of
whi ch conprise 0.4 G/ of nolecule A labelled with
18Qlscudiss @ G- aCiGaso @/ TACasddnimesiel and the 24
proportion of |ipid excipient of which is |ess than
1% | n or derhep V@FalQra & e lertienss agie frepared by
formul ati ons, apical side, on the transport _of

RS %%ﬁ&%ﬂﬁ%&qﬂ%tlmsecmf@ AiB4 he BA

d| rectl %?’&r?s' acebz tszl ut i on}n%o\)r%eley %%ﬁ&ﬁé}tegd
t t
for@megﬂéygﬁfwﬁa “%'s&st&%r}méiém% - defiand (Gagte
j 0
m*“% o SRR SBoiehel SRR P PR R vea

ClFone I RL ! LRIRANIS 4P o phar macol ogi cal

dose. dycofurol was chosen as the solvent which

makes possi g dyle a@@mﬁair%fl%tt'l% Ofmdik&-u1des ried

amount of active principle, within the limts
dissolved in DMSO or glycofurol in order to obtain, in

each solvent, solutions with concentrations of

4.3 x 107°M or 5 x 107°M. 40 uCi/ml of molecule A
labelled with 'C are added to the 4.3 x 10°M solutions,
so that the theoretical concentration of molecule A is
5 x 107°M. 40 pCi/ml of **C-mannitol are added to the

5 x 107°M solutions.

Each of the golutions thus obtained is
subsequently diluted in the mixtures under
consideration of lipid excipients and of surfactants
and, 1f appropriate, of cosurfactants, giving
formulations comprising the solvent (DMSO or
glycofurol) at 10% and molecule A at 5 x 107*M.

These formulations are diluted in 25 mM
HBSS/HEPES buffer to give the donor solutions, the
final concentration of molecule A of which is 5 x 10°°M,
which comprise 0.4 uCi/ml of molecule A labelled with

“C or else 0.4 uCi/ml of *C-mannitol, and the
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15 of the maxi num vol ume which can be adm nistered
intravenously to the rat (1 m/kg). 2) Oal

adm ni stration The formul ati ons are prepared as
indicated in Table 2. 20 Molecule A labelled with 14C
(220 G) is first dissolved in DVSO or glycofurol to
produce solutions at a finalpgconcentration of 5 ng/m
(488.9 Ci/m). These solutions are subsequently added

to lipid mxtures in order to obtain the fornul ations

29 dgeadiRed din 1habl e ekcitdiedd i Wongentd atd o wan 1%.
nol ecule A labelled with 14C being 0.45 ng/m . A

control sol utd @trdesr peRar8ddne dssFMidigE LDE the

nol ecule A labelled with 14C (220 G ) in macrogol 300

atf carnfuleali ceencendiradll anides, rb thy Mradbdat i) .mannitol
Before any oral administration to the rat, the

f erulcat itdres taresghiduit edt i ltewon heolAunies tdfe B etiredion,
The control solution of macrogol 300 is diluted in
watlercebso sl uto aolst aiompr fding  tdendemmudtatarersf bk 18t
mg/m (13.2 C/m). The formulations and the control

t Med gsidFarfedv etk igo pusranesl to administer, to the
rat, 1.5 ng/kg in a volume of |ess than 10 10 m /kg.

19 Fermpladionse studissordi 1 vehd e difs Zatd the

appar at us usl%d InI tthe transgooré _st,uotl__i es.. cells at
passage 12 ncravenou admlinisctractlion

Molecule A labelled with C is injected in a
50/50 (v/v) glycofurol/water mixture at a concentration
of 1.5 mg/ml (145.9 uCi/ml), which corresponds to the
pharmacological dose. Glycofurol was chosen as the
solvent which makes possible the administration of the
desired amount of active principle, within the limits
of the maximum volume which can be administered
intravenously to the rat (1 ml/kg).

2) Oral administration

The formulations are prepared as indicated in
Table 2.

Molecule A labelled with **C (220 pCi) is
first dissolved in DMSO or glycofurol to produce
solutions at a final concentration of 5 mg/ml
(488.9 uCi/ml) . These solutions are subsequently added
to lipid mixtures in order to obtain the formulations
described in Table 2, the final concentration of
molecule A labelled with ™C being 0.45 mg/ml.

A control solution is prepared by dissolving
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to 32 are deposited at a density of 5 x 105
cells/filter 15 on polycarbonate filters with a
dianeter of 12 mMmin nmultiwell dishes (Transwell,
Costar)- The cells are incubated at 37C for 21 to 28
days in conpl ete nmedium supplenmented with penicillin
(100 11U m) and streptonyci 5100 g/m) (Invitrogen).
20 A group of 6 wells is used to deternine the
perneability values of nolecule A (in the AB or BA
dimeglctdwry A aralsalclhedobith oiCgi(gen. p@)) The macrogol 300
formul ati ons and the solutions used Wien AS transport

i @stadietl tdendasofat eyalof 25. fredi A | 644 gt boed) -
with fresh HBSS/ HEPES buffer (1.5 m) and the apical
medi um (0. 5 Befong tany meraorsimiigiigdtoien 280 WA irBA
transport is studied, and with the exception of the

| ithe Formmtaltigns ares G BEEd nin Tam ealuneie hivater-
mediumis replaced with fresh HBSS/ HEPES buf f er and
n?g‘eoa%cmtaﬁ%lr SO TR UM RIIREY ddbris AUy Sie Ah

0Ll o 2B DSILESLE O e LBl oy 81 on
di ' tyol . f | at,i f |.e SO
o 1 AR e i Em IS AT
t | i , : .

goi ut |Ié).6nh iés}ﬁla%gg%%{nﬁ{cﬁema}peﬁga rbgjl%elﬁg r‘%t vl o
ang, trgaty|nt ©Ofs thengampl es Aiuhe &b 11 alnpf the
radi oacti ve sol ution

10 ml/kg.

1.4) Study of the transport

a) The cells and the apparatus used

In the transport studies, cells at passage 12
to 32 are deposited at a density of 5 x 10° cells/filter
on polycarbonate filters with a diameter of 12 mm in
multiwell dishes (Transwell®, Costar). The cells are
incubated at 37°C for 21 to 28 days in complete medium
supplemented with penicillin (100 IU/ml) and
streptomycin (100 pg/ml) (Invitrogen).

A group of 6 wells is used to determine the
permeability values of molecule A (in the AB or BA
direction) for each solution given.

b) The formulations and the solutions used

When AB transport is studied, the basolateral
medium is replaced with fresh HBSS/HEPES buffer
(1.5 ml) and the apical medium (0.5 ml) with the donor

solution.
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are withdrawn in order to quantify the initial

radi oactivity. 15 Every 30 min for 120 mn, a 500 |

sanmple is wthdrawm fromthe basol ateral side and a

250 pl sanple is withdrawn fromthe apical side for

the study of the AB and BA transport respectively.

The sanples are imedi ately raplaced with fresh

HBSS/ HEPES buffer or 20 with the placebo formul ation

(in the case of experinents with lipid formnulations

in the BA diie€ctROMraddosans escwdedeasut adi tly the

counting the scintillation, after addition of a

saxtept avn of 2%e | 1ipid, £ Aqueltsi @ouimdesgr Seeditih | ant

(ACS, Anersham Bucki nghanshire, UK), with correction

f drakgleenichi e iapicd hphediubel § i mepaoekd (Wikeh Viresie

1214, Bromm, Sweden). 27 For the studies of the

t S OFEPES Ref B and ddtg d@ﬁs%qtrﬁmlpmwruww e

nol ecule A, the quantification is canfirned

Lémwowtmf i PRI dfe rﬁéﬂﬂ!ﬁiérfé“? rﬁ%erqtt%/ af the
ore each transport experinent he, Iu ce of

(I:Fel ofa%”%}é]tai‘"sl %Sc%hf‘ﬁrwwa 'i}fu ctud in

°fa%2 %Gﬁ‘secﬁta{#e'p;""' R i Jeaetelsf’rﬁi PR @
\r/rga!nécj)l%a(%/ dfs or#h%é éj%g/cﬁ{lﬁ}ﬁqﬁ%& con Riert ﬁgifé'u?%“()f

d'ﬂﬁéad elrg 'Q&f&i %H:Oc'}?e Ck%édc'la?creeré'isesdlcfé)raﬁ&ea control

solution is added on the apical side.
c) Withdrawal and treatment of the samples

At T = 0, 100 ul of the radioactive solution
are withdrawn in order to quantify the initial
radioactivity.

Every 30 min for 120 min, a 500 pul sample is
withdrawn from the basolateral side and a 250 pul sample
is withdrawn from the apical side for the study of the
AB and BA transport respectively. The samples are
immediately replaced with fresh HBSS/HEPES buffer or
with the placebo formulation (in the case of
experiments with lipid formulations in the BA
direction) .

The samples are measured by counting the
B scintillation, after addition of a scintillation
liguid, Agueous Counting Scintillant (ACS, Amersham,
Buckinghamshire, UK), with correction for quenching in

simple labelling mode (LKB Wallac 1214, Broma, Sweden).
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transport experinments. At the end of each transport
study, the integrity of the nonolayer is again
confirmed by 15 neasuring the value of the
transepithelial electrical resistance. The nenbrane
integrity of the Caco-2 nonolayer is regarded as
bei ng conprom sed when the &l ue of the
transepithelial electrical resistance decreases by
nore than 25% and when the apparent 20 perneability to
nmetoy ttole s ugtiest erf ttien thaGmorts.in eheCAR (diate oni o
the flux Under equilibriumconditions, the val ues of

t el tdmidinMecricondl0 fuMixafs nial echvel AR ,di trhese tdusm tainfoll ¢ del on
BA direction are cal cul ated using the foll ow ng 25
eduatd@rfirned dy HCAMSYMS -dQ representing the anmount
of active principle 28 (counts/mn), accunulated in

t fe diireRr G o MeRbTa® iiRFegt ¥ ne i nterval dt

and A being t exposed area of the nonol ayer (1.13

cnR) . f) CaIBé?Eﬁeodieizﬁf _ tﬁ?e”%é%ﬁped@ﬂ?&}{ri 159§ 5

OB K SToBTE M T Fomane ol dPREcTIaY 1 | ux

PRSP L M A 2 8 ol

m?géﬂgtance using an Endhom (WPI) equipped with planar
electrodes. This value is of the order of 360 Q.cm’ for
confluent monolayers of Caco-2 cells. Only confluent
and differentiated Caco-2 cells are used for the
transport experiments.

At the end of each transport study, the
integrity of the monolayer is again confirmed by
measuring the value of the transepithelial electrical
resistance. The membrane integrity of the Caco-2
monolayer is regarded as being compromised when the
value of the transepithelial electrical resistance
decreases by more than 25% and when the apparent
permeability to mannitol is greater than 10°° cm/s.

e) Calculation of the flux

Under equilibrium conditions, the values of
the unidirectional fluxes in the AB direction and the
BA direction are calculated using the following
equation:

J = dQ/dt x 1/A

dQ representing the amount of active principle
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g) Cal cul ation of the extrapol ated absorbed fraction
The extrapol ated absorbed fraction is cal cul ated
according to the equation (Pontier et al., J. Pharm
Sci., 2001, 90, 1608-1619): 15 Fa= 0-100 +100 r Il og
Papp 24.064 1+ -5.595 ) ||l The extrapol ated absor bed
fraction is calculated for td&e studies of transport
in the AB direction on the assunption that neither
the solubility 20 nor the degree of dissolution nor

t hecairit sfmire)c ol aroxd tihe iabidedéeiven d¢dmpartment
gastrointestinal tract is a barrier for oral

abboriptg dgrhe It HnsStimhesfal it iand fedbdarthe exposed
concentration: a) Determ nation of the flux and of the
i areredf ke mem laxemulkiidremhe intracel | ul ar
accunul ation of nolecule A 29 is evaluated in
paralftcygarien Rf dhofarraraiporRermeakhbitas and BA
di rections using either a control_ dono formul ati on
or a donor SOMUtFRRACIHP RS TRAL ¥ or Tl Qfaipdn Cgstu R 71

i e ol Re B T TR A T b TS T est BePTh
e B ASE B S RIS Bl a LoFR e
Wi Ptagp t.h & /c;
C; is the initial number of counts/ml in the donor
medium.
g) Calculation of the extrapolated absorbed fraction
The extrapolated absorbed fraction is
calculated according to the equation (Pontier et al.,
J. Pharm. Sci., 2001, 90, 1608-1619):

Fa = 0-100 +100

-24.064
1+[IoquppJ

-5.595
The extrapolated absorbed fraction is
calculated for the studies of transport in the AB
direction on the assumption that neither the solubility
nor the degree of dissolution nor the efflux mechanism
nor the stability in the gastrointestinal tract is a
barrier for oral absorption.

1.5 Study of the intracellular concentration:

a) Determination of the flux and of the intracellular
accumulation

The intracellular accumulation of molecule A
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pl acebo of fornulation B. As for the transport

studi es, 10 the conbi ned ingredients do not exceed 1%
of the nmedium A total of 24 wells is used for each
formul ation, in each direction. [1] Determ nation of
the fluxes 15 Sanples of the nediumare withdrawn at T
=0, 30, 60, 120 and 180 nmi puytes, either fromthe
apical side or fromthe basolateral side, in order to
determ ne the values of the fluxes (in DPMcnR.h) in

t hes AR ARG RA idi RGtd10ns), Wik Hlesaldiked abaweansiibi?]in
Determ nation of the intracellular accunulation 1In
para M addBreatir<ft itdigsaidine sithereld sa@tteol donor
conpletely enptied of any medi um and t he

c doresgetdiory dn lat elehcar esalendiver ecbrgnd siaghed i n PBS
25 (Phosphate Buffered Saline) at 4C. These filters,
wHicgimudatiyprt e Cacth dfcdllese faymmulsttrigdse erbniomics iang
tube conmprising 1 m of a 50/50 30 (vol/vol) mxture
o RESYIREPES FAetiflrd atid Tl Gt dan] X 195Myol % . After
resuspendi ng the cells by ultrasound treatnent for 1
mn, the |ig~l!nedl iforedEatiqiydd & etewh i e $hin.

A 200 | sanple of supernatant is w thdrawn and the
- SATESEORA y B DAGTHIASE T 171415 STSR] 6h control

donor golution and the apical side is filled with the
placebo of formulation B. As for the transport studies,
the combined ingredients do not exceed 1% of the
medium.
A total of 24 wells is used for each
formulation, in each direction.
[1] Determination of the fluxes
Samples of the medium are withdrawn at T = 0,
30, 60, 120 and 180 minutes, either from the apical
side or from the basolateral side, in order to
determine the values of the fluxes (in DPM/cm?.h) in the
AB and BA directions, as described above.
[2] Determination of the intracellular
accumulation
In parallel, for each of these times, 6 wells
are completely emptied of any medium and the
corresponding filters are recovered and washed in PBS
(Phosphate Buffered Saline) at 4°C.
These filters, which carry the Caco-2 cells,

are introduced into a tube comprising 1 ml of a 50/50
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counter. The results are expressed in disintegrations
10 per mnute (DPM accunul ated in an apparent cel
volunme of 1 cnB. The foll ow ng assunptions are nade
for the calculation of the volunme of the nonol ayers:
each cell forms a cylinder, the height of which is
17.9 pmand the dianeter of 3which is 13.3 pm and
each nonol ayer 15 conprises 1.1 x 106 cells per cn®,
as has been reported (Pontier et al., J. Pharm Sci.
20601960126 08161 .of HBsS SypEREsn bufdenrmanaf dfheethanol
nmonol ayers growi ng on a 1.13 cnR pol ycarbonate filter
i SWhewlk)24 x 10-2 cnB. At each time, the
correspondi ng nean of the counts of the 20 6 wells

(i n DPM cnBRhtere degyspeadling thealagdtliso®yoft i@ sound
perneability through the apical _and basol atera
néfseEment f g dermity ddiec Hige & He wanbed fogesh idr ent

perneabil%%y fraomthe intracellul ar conpart nment
t GRQCIY 9 th@Basol ateral side (CB) and from the

i ntracel | ul ar npart nent. towards the apical_ si.

() 2T o AL SR S e e i e e, P
B__ it . ks 31 ,.assuned.that the fl val ues oht ai.ned.,i.n
RS G Ee PR INALYore (s A L SRR e rgien
rg%h%%%ra transfer of nmass fromthe inside of the
cells towards the outside, either fromthe

basol at er al 18jede JRf e re RBRAJLLd A GIAR RYIAGHiRdns
DPM cn®. h) or fromthe apical  side for the BA
dige@C i@ te] BAMI RG:dudhuBBMee B ihlan apparent cell volume
of 1 cm’. The following assumptions are made for the
calculation of the volume of the monolayers: each cell
forms a cylinder, the height of which is 17.9 um and
the diameter of which is 13.3 um, and each monolayer
comprises 1.1 x 10° cells per cm?, as has been reported
(Pontier et al., J. Pharm. Sci., 2001 90, 1608-1619).
The apparent volume of the monolayers growing on a
1.13 cm’ polycarbonate filter is then 1.24 x 107% cm’. At
each time, the corresponding mean of the counts of the
6 wells (in DPM/cm®) is calculated.
b) Evaluation of the permeability through the apical
and basolateral membranes
In order to calculate the values of apparent
permeability from the intracellular compartment towards
the basolateral side (CB) and from the intracellular
compartment towards the apical side (CA), for the

control formulation and for formulation B, it 1is
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It is also postulated that the JAB and JBA fluxes are
bot h dependent on the intracellular concentrations Cc
AB and CCBA (expressed in DPMcnB) 10 cal cul ated from
the intracellular accunul ati on experinents carried
out in parallel with the corresponding transport
studies, in the AB and BA di3dections respectively. In
this case, the fluxes neasured in the AB direction
(JAB) and in the BA 15 direction (JBA) are equal to

t kes sfumece & Hatorhhtehef lins ivie uatsowdntdsi itk iguttdiedestofditese of
cell at the basolateral nenbrane (JcB) and at the
apirsgispasitbrighe eI B ande e tiingsibi orTEh & afdifisitarse
permeabilities are calculated 20 according _to the

equarisdiey HapR B fropphee imside) o) EH8B ceddd® papprds
= JBA/ CcBA JCA/ Cc AB 25 P aPPCB _and PaPPCA are the
nedle iR PdhRRadiuan itde rsHétesanficg for the

di_rections 32 gspectively. The valyes of_ the an_,
b TS e helahy | PE1 S 1 PR - e RSty daieh goal
the 24 | I.s correspondi.ng tasthe conditi t wdi. ed.
Theloz§ véa/:eruet;heof A helrr?é%ril% u esr}%\%lon%flr% he nean 1

i ntracel | ul an GONGRN! A1 QRS AP Ha20 38 ik alg o

usi ng each o
fluxes are both dependent on the intracellular

concentrations C2® and C* (expressed in DPM/cm?®)
calculated from the intracellular accumulation
experiments carried out in parallel with the
corresponding transport studies, in the AB and BA
directions respectively. In this case, the fluxes
measured in the AR direction (J*®) and in the BA
direction (J®®) are equal to the fluxes from the inside
towards the outside of the cell at the basolateral
membrane (J°°) and at the apical membrane (J)
respectively.

The membrane permeabilities are calculated

according to the equations:

PappCB - JAB/CCAB — JCB/CCAB
and

PappCA JBA/ CCBA JCA/ CCAB

1l
Il

CB

Papp - and P,y are the mean membrane

permeabilities in the CB and CA directions



24 wells corresponding to the condition studied. The
standard devi ati on of the population of the 24 wells
is also calculated. 10 1.6) Stability of nolecule A

i n human duodenal |iquid For each stability test, the
necessary volune of a sanple of human duodenal |iquid
frozen inmmediately after w @lzdrawal is defrosted.
Centrifuging at 1000 g for 15 mn renoves the

subst ances resenbling nucus. The 15 pH of the
supeypadaitels. adj usted to 6.40 by addition of MES
buffer (1250 mMMin PBS-CMF), a value simlar to the
nean val ue dfhd healpiesofoft ehef mesn dheoderzade | i qui d.

Mol ecule A is dissolved in DVSO and either diluted
dipegotdab i Il tHRSS/HEPES Iynffadred curitnplgaay oR20he
prepared in the fornul ations before dilution in
HESS/MHERES Gar xarsemigio brcaithea aanstidamn sitonlicrhe The
final concentration in both cases is 10-4M The

5 f ofmHest iOhhemamntidaies nd Oafré'-hea&tﬂ-‘é’d‘ tlélttrr?é:ellular

duodenal |iquid, maintained_at 37C _in a v/.v
r é%?‘”c?%a&'rlé’rism?é’cﬁ é’t]eﬂ%/ “rﬁ])ifé{}a‘ﬁﬁi diso‘éig ]}t rﬂef( Q

ﬁ%‘iﬁﬁ% iﬁateﬁ' Sl bt i I RS A, THS

158ta5;10d 8 ev1a d 12% IP nu%)g)spula%c on %Sfﬁ%e%ffweelalcsb is

prepara Lo ArE W hdtawi a
valiue of, apelne at 4C to halt the enzymatic
reaction.” The sanpl es were subsequently 5 centrifuged

10 (H0Q0 GBd¥ila P D A A SN D I®iodenal liquid

15

20

25

For each stability test, the necessary volume
of a sample of human duocdenal liquid frozen immediately
after withdrawal is defrosted. Centrifuging at 1000 g
for 15 min removes the substances resembling mucus. The
pPH of the supernatant is adjusted to 6.40 by addition
of MES buffer (1250 mM in PBS-CMF), a value similar to
the mean value of the pH of the fresh duodenal liquid.

Molecule A is dissolved in DMSO and either
diluted directly in HBSS/HEPES buffer (control) or
prepared in the formulations before dilution in
HBSS/HEPES in order to obtain a microemulsion. The
final concentration in both cases is 107*M.

The formulations, preheated to 37°C, are
added to the duodenal liquid, maintained at 37°C, in a
1/1 (v/v) ratio and are immediately mixed, in order for
the final concentration of molecule A to be 5 x 10 °M.

At T = 0 (immediately after mixing) and at



tested by a validated LC MS/Ms nethod. 1.7) in vivo
Study 18 Sprague-Dawl ey rats (I FFA-Credo, St Gernmain
sur | " Arbresle, France), each wei ghing 300- 10 320 ¢
and fed with a standard | aboratory m xture (UAR 113,
Vill enoi sson sur Orge, France), are used. After being
deprived of food for 18 hour$3 they are divided into
6 equal groups, before receiving a dose of npolecule A
of 1.5 ng/kg, either orally (10 m/kg) or 15

i Mt raveenous! V15,1 3./ k)., Therforiafll atirodssused @ ik he
in vivo study are described in Table 2. For oral
adivinn kg @ff erclhmrapsinatel of s ivitddnaw Hrkanixed
formul ations tested is mxed with 20 2 vol unes of
watidrh dite \aages ollypssiaf paetane eitdér® G &0 ditldi Fhe
honogeneous enul sion conprising nolecule A at a

c §5tS FfasttiPns Thy @amPhRs MSEE HREIHTH%n

S M
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0.,15 (14. 67. j /) fornulation is
sutbesset(rqgl}{éﬁx yaaf%lﬁfa(s%eén&&/wﬁa oﬂetgjoc?gps of rats by

for f j 4 administration volunme (10
m DGV o o the body weight in order to

e e ne 1 A e gt e
Cadddada MEidNAl ‘805010, FrRd®¥)Kd each weighing 300-
320 g and fed with a standard laboratory mixture
(UAR 113, Villemoisson sur Orge, France), are used.
After being deprived of food for 18 hours, they are
divided into 6 equal groups, before receiving a dose of
molecule A of 1.5 mg/kg, either orally (10 ml/kg) or
intravenously (1 ml/kg).
The formulations used in the in vivo study
are described in Table 2.
For oral administration, one volume of each
of the three formulations tested is mixed with
2 volumes of water and vigorously stirred, in order to
obtain a homogeneous emulsion comprising molecule A at
a concentration of 0.15 mg/ml. The final concentration
in each of these formulations is identical to that of
the control formulation with PEG, that is to say
0.15 mg/ml (14.67 pCi/ml).
Each formulation is subsequently administered

to four groups of rats by force feeding. The
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5in a volune of 1 m/kg. For each of the groups which
have received the fornulation intravenously, the
blood is collected by incision of the carotid artery
at time 5 mn (0.083 h). For all the other groups, the
bl ood sanples 10 (0.2 m ) are collected at 0.25, 0.5,
1, 2 and 4 hours by retro-oghital withdrawal; at 6
hours, withdrawal is <carried out by incision at the
carotid artery. The sanples are collected over tubes

t edatied stwiatth oni tvisilumeh dpar mlatkg)aned adg ustteded catt heC.
The 15 plasna is separated fromthe whol e bl ood by
cbodyi fnedighg dn 200@rg tiohal® i doste £€ 1Tie mg/kg. Two
radi oactivity present in the plasma fractions is
ne&seregrapls &Lsandreilisatiess ivsutber comseol solution
concentration of nolecule A labelled with 14C in the
26 LyIc4 ¥mk hireugkp tess €3 uda 1 rrﬁfeé(ﬁ‘/ L PhESSE Cdntlade G kI
absorpt i faPO) of , nolecule A after ora

adﬁlﬁlg ﬁHFioﬁ fid Bd/EGated as indicated bel ow faP
(AUCP- O A ? O 25 AUCPO Hs§n§- area under

the curve o cgﬁggnf gngFﬁuPﬁewgl oG T g

h%%. %%Eﬂatgr 1%%@5@%% %%H therago%%aQS dﬁﬁ%cted

area un curve o ricent ion

p%ﬁf %ngoo%o&%ehegE%tléf5%%e&?t %V%GQ%SS min

nistration or these calculations, it is assumed

that 083 h). For all the other groups, the blood samples
(0.2 ml) are collected at 0.25, 0.5, 1, 2 and 4 hours
by retro-orbital withdrawal; at 6 hours, withdrawal is
carried out by incision at the carotid artery.

The samples are collected over tubes treated
with lithium heparinate and are stored at 4°C. The
plasma is separated from the whole blood by
centrifuging at 2000 g for 10 min at 4°C. The
radiocactivity present in the plasma fractions is
measured with a scintillation counter. The
concentration of molecule A labelled with 'C in the
plasma is expressed in mg.eq/l.

The percentage of absorption (£,°°) of
molecule A after oral administration is calculated as
indicated below:

£.P° = (AUCP °/AUC Vpean) x 100

AUCP'° is the area under the curve of
concentration in the plasma from 0 to 6 hours after

oral administration. AUCi‘Vmean is the area under the
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the total clearance of the radioactivity is the sane,
5 whatever the route of adm nistration of the product
(orally or intravenously). The fraction absorbed is
cal cul ated for each animal and the nmean and standard
devi ati on are subsequently cal cul ated for each group
of animals receiving an oral3gormul ation. 10 2)
Results Exanple 1: Mlecule Aln a control
formul ation, nolecule Ais subjected to asymetric
t ranspordf wdiiy etepenibmgi ont hd 5o I dema ofweent ¢ at o, hours
PappBA from 15 to 24 tinmes greater than PappAB (Figure
1, afAppenditcdyendis sadfifrectt rast iomdul at ed by ver apani |
or nicardipine (Figure 2, Appendix 1); it is thus due
to the acti dfPofthesglgabpibateions whitchl dppesered hehat
transepl thelial 20 passage in the direction of the

b pidtont cﬁleaﬁm@%l@f Athwmctx\r@}sombﬁmﬁf tSaee

m)I ecule A s | ow a{%ﬁ i n an aqueous nedi um at
"H!ﬁ)%‘?‘ﬁﬁ%d? |r<zHJFe d-?f t m%lf%w 5 t#?%?lr%ﬂuct
F4 le Ais unstable in hu uodenal ui

ys,or AT $EGUS e qtohorbfa]?fﬂ%%% ed hre

f t | 36 Il bi

A5 E eslh T fé}f@vﬁfi%’vﬂi%a's%rﬁif RVELEE

Eﬂaé0§%é¥éﬂuaﬂ%E%dgég&&%ntly calculated for each group of
animals receiving an oral formulation.

2) Results

Example 1:

Molecule A

In a control formulation, molecule A is
subjected to asymmetric transport with, depending on

the concentration, Py,

from 15 to 24 times greater
than Payy > (Figure 1, Appendix 1) . This effect is
modulated by verapamil or nicardipine (Figure 2,
Appendix 1); it is thus due to the action of
P-glycoprotein, which opposes the transepithelial
passage in the direction of the absorption of
molecule A.

Moreover, the solubility of molecule A is low
(0.4 mg/ml) in an aqueous medium at a physiological pH
of the intestines.

Finally, molecule A is unstable in human

duodenal liquid (Figure 5, Appendix 1).

The combination of these three factors - low
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| ess than 1% from a suspension. 1) Effect of the
formul ati ons on the action of 5 P-glycoprotein on the
transport of nolecule A a) Effect on the transport of
nol ecul e A through the Caco-2 nonolayer In
experiments on transport through the nonolayer where
the fornulations tested are i3 the 10 donor sol ution,
PappBA is reduced and PappAB is increased wth
respect to the control. The solvents used to prepare
t hesendarirad ,atlicansolgivadafdir,oli ranchbiAcrgol ra300ihs in a
have no effect on the Papp values (Figure 3, Appendi X
1weryT HeowaipRARappAB fr athieo dct iord prfimemplle8 dma 15y :
4.7, depending on the fornul ati ons used, whereas it is
18.e$<f drharhe ‘cdnamolg surhiegwtiong that the active
efflux of nolecule Ais affected by the fornul ati ons.
byLEBEfacty pf Hde fiommdiatjons au ke Aqtdemiot

m)I ecul e Ain the Caco-2 m)nol ayer_ 20 The

vvlth 4Candth qux through he ceIIs wer syr.ed
pEeH o KB eRIRCE Pt MaSge mﬁlﬁwﬁé‘

0; 2 noloa_lﬁle When t he api cal compartnent (that is
t 0358y, YStact with P-glycoprot ei n) conpri ses

f | at t.h f th t |1
agzzgurm?alt ?gn%ofexrggqrggmﬁ%go%qnabé::a\rhsré)%%e[t t%&%tﬁ and
ahﬁgéﬁkfWﬂﬁ@%ﬁWﬂﬂﬂﬁﬂgﬁhg%é&%f%ﬁJQHthe

donor solution, Pap,

is reduced and Py, is increased
with respect to the control. The solvents used to
prepare these formulations, glycofurol and macrogol
3000, have no effect on the Pgp values (Figure 3,
Appendix 1) . The Pup"/Papp = ratio is only from 1.8 to
4.7, depending on the formulations used, whereas it is
18.3 for the control, indicating that the active efflux
of molecule A is affected by the formulations.
b) Effect on the intracellular accumulation of
molecule A in the Caco-2 monolayer

The intracellular accumulation of molecule A
labelled with '*C and the flux through the cells were
measured in parallel in experiments on transport
through the Caco-2 monolayer.

When the apical compartment (that is to say,
in contact with P-glycoprotein) comprises
formulation B, the mean of the intracellular

accumulation of molecule A labelled with 'C (C2® and
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the direction of the transport:
factor of 8.5 in the AB direction and by a factor of

3.7 in the BA direction (Table 3).
conpartnment conprises a
PappcA is greater than PaPpcB by a factor of
4.2 because of the active tramsport of
P- gl ycopr ot ei n.
fornmulation B in the apical

PaRPGB iaferddifs S amish | kit
is inhibited. Table 3:
apsy ehitreparieralnd idhe of rardpeend
B Cx'

DVBO)

Contr ol

10 8 2)

contr ol

In contrast,

It

in the
conpart nment,

is greater by

5 Wien the api
solution (0.50-8

presence of

a

cal

nmol ecul e A by

( 10 PappCA and
d N el @aidns] , twanspest
Intracel lul ar accunmul ati on and
€ jA iforgadstedrby a

(DPMcm) 2.0 x 105 2.6 x 104 1.7 x
1d@mctid of 5 iICB HDRPW chirdyt iABGnd o886 adiddl of
PaPpcB (cnfs) 1.7 x 10-6 1.4 x 10-7 1.4 x 10-6 2.3 X
1377 ieCBAq DPMEimHcOidh x(TkE e B8)3 x 10" 3.4 x 10
4.5 x 105 J (DPMcnR.h) 23 625 2630 16 000 783
Pappc 4 (cm"ery the apggraly @pmpapgnent FoMppoLeEs & 2 x

OFQEiﬁﬁﬂ(ﬁﬂﬂ%?#?ﬂh%)§ﬁiﬂmqqty

a ueous

( amgf/ 50T qfy 4913 QSR afd Yo

the

ornula a#%

Fabp

Effect of the fornulatlon§ on the sol ubi
ot 8 cgF@aRer nthan” Papy”
solutions is very |ow at phyS|oIo

P A
d, h, bi | f | | A
o AL 8 ol a5

ity o

presence of formulation B in the apical compartment,

CA
P app

and Papp

are the same,

transport is inhibited.

Table 3:

Intracellular accumulation

apparent permeability of molecule A.

indicating that active

and

Formulation Control B

Cc® (DPM/cm’) 2.0 x 10° + 2.6 x 10* 1.7 x 10° + 2.6 x 10°
J® (DPM/cm®.h) 1236 + 98 8856 + 1401

Popo” (cm/s) 1.7 x 10° + 1.4 x 107 [ 1.4 x 10°° + 2.3 x 107’
Cc.”* (DPM/cm’) 9.2 x 10° + 5.3 x 10* 3.4 x 10° £+ 4.5 x 10°
J* (DPM/cm’.h) 23 625 + 2630 16 000 + 783
P’ (cm/s) 7.1 x 10° + 7.9 x 107 | 1.3 x 10°° + 8.2 x 10°

2) Effect of the formulations on the solubility of

molecule A

The solubility of molecule A in agqueous

solutions is very low at physiological pH (0.4 mg/ml).

In glycofurol and macrogol 300,

formulations tested,

used in the

6 mg/ml and 2 mg/ml respectively.

the solubility of molecule A is




10

15

3) Effect of the fornulations on the stability of

nol ecul e A The stability of nolecule A in human
duodenal liquid was neasured. In a contro

formul ation, 30% of 5 the active principle is

hydrol ysed after 120 m nutes- In contrast, at the sane
time, 100% and 85% of noleculsge A are still present
with fornulations B and F respectively. 4) Effect of
the fornmul ati ons on the absorption of 10 nolecule A
M3 )e@fl fiedk WS tdie/ efbranilldbids fcdl THe steilloitsy of
formulations (Table 2). In a solvent system such as
Po@lddwd ealfsorption is only 25% The absorption is
100% for each of the three formul ations used 15 (Tabl e
4). Tabl e 4:THeersgeritidge yofofabsdgeilen A fijr) Gunsin etuodenal
oral adm nistration of the fornulations to the rat.

AdG quo-5 wWas Feraanwed o I e ceiuiol  fermE@tiqrgyegos of
Water/ gl ycofurol: 0.68 0.13 (32% 50/50 (i.v.) PEG
0.H#3 aqs 1046 NUERi DS 4% fe'dafols’aﬁ/daagf&%f 760 gnigprtes.
(379% 111% 24 Celu/dyc 1.00 11 (19% 147 16
Gu/AEd P to4 ato (e (S?I% iy, 1@706 and "85% of

molecule A are still present with formulations B and F

respectively.

4) Effect of the formulations on the absorption of

molecule A

Molecule A was given orally to rats in
various formulations (Table 2). In a solvent system
such as PEG, the absorption is only 25%. The absorption
is 100% for each of the three formulations used
(Table 4) .

Table 4: Percentage of absorption (f,F°) after

oral administration of the formulations to the rat.

AUC (0-6 h)
Formulation (mg.eq/ml) + sd £.2°°
(CV%)

Water/glycofurol:
0.68 + 0.13 (32%) -
50/50 (i.v.)

PEG 0.173 + 0.046 (46%) 25.4% + 6.8
Soy/Glyc 0.76 + 0.16 (37%) 111% + 24
Gelu/Glyc 1.00 + 0.11 (19%) 147 + 16
Gelu/DMSO 0.94 + 0.11 (21%) 138% + 17

5) Molecule A: Summary of the results

The result show that the formulations
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5) Molecule A: Summary of the results The result show
that the fornmulations 39 according to the invention
make it possible: to increase the apparent
permeability in the AB direction and to reduce that

in the BA direction wth respect to a control
formulation (Figure 3, 5 Appendix 1) to increase the
intracel lular accunul ation of noblecule A wth respect
to a control formulation (Figure 4, Appendix 1) to
Staahhiddddegmlceadlee iAiantiiom dusktenad gdasibley: 10
protecting the active principle fromenzymatic

hydreol =i sindziqpaee thie Aprendint Permenlpiitidiyn igohetAB
absorption in the animal, whereas it is only 25%in a
sol ventdigieatdans and 4 1Rua0Chatd whdihePA (irection
absol ute bioavailability 15 is less than 1% from a
suspendfidh ERERSCY)te Haapirel ipetiated @ REGHYRe 3,
for transport through the Caco-2 nonol ayers show that
mol eculf@ESAHderldoes ef flux by 20 P-gl ycopr ot ei n.

This is because, in.a fornul ation conprisi 0.5% o
OVBD, Lo FBTHG A S AR kR ARG (] he
é\iBr glci ?ngf}le%gilfdf%ﬁi\é_ Oéfrﬁsggc t205 apa}:po%tlr%lt I?or%%lation

(Figure 4, Appendix 1)

e to stabilize molecule A in the duodenal fluid by
protecting the active principle from enzymatic
hydrolysis (Figure 5, Appendix 1)

e to obtain complete absorption in the animal,
whereas it is only 25% in a solvent system such as
PEG 300 and whereas the absolute biocavailability
is less than 1% from a suspension (Table 4).

Example 2
Molecule B

Results for transport through the Caco-2
monolayers show that molecule B undergoes efflux by
P-glycoprotein. This is because, in a formulation
comprising 0.5% of DMSO, the following results are

obtained:

Papp in the AB direction: 4.4 x 1077 cm/s

Papp in the BA direction: 2.1 x 10°° cm/s

A formulation including 1.7% of
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A formulation including 1. 7% of 40 Gelucire

44/ 14(r)/ Labrasol (r) in the proportions 80/20 in the
transport medi um nakes it possible to nodul ate the
passage of nolecule B through the Caco-2 nonol ayers in
the followng way: 5 |Increase in the transport in the
AB direction (direction of tdwe absorption) by a

factor of 5.9 wth respect to a nmediumincluding 0.5%
of DVMBO, the apparent perneability (PaPp) changi ng

f remudide x4 40 4P LIalSrd€o2® 6ixx e GordpSrt Idndi ufE0 lin
Perneability of nolecule Ain the two directions (AB
antheBA) ranspmno | eyt sm afiakKae 02 peddible RRguned@late the
Modul ati on of the perneability of nolecule A 15

t vargpoe hef GaeleQule|B mionobgly erlse | Gaedie2 tognolayers in
directions AB and BA by verapam |, nicardipine and
pridyesterloing W@0: Min the donor solution. Figure 3

Ef fect of various formul ations on the 20 perneabi]ity

of rfol EFELICT KiDUERE t HEAMRRT ayi? St 2 CeC iR 5

in the {mo directions AB and BA. Figure

| nt r acel TG He (il HhG o%io%c?rw@%ﬁ@m efact Ay - °

e RS e P A B B AZY 8 0P o,
the apparent permeability (Papp) changing from
4.4 x 1077 cm/s to 2.6 x 10°° cm/s.

Figure 1

Permeability of molecule A in the two
directions (AB and BA) in monolayers of Caco-2 cells.
Figure 2

Modulation of the permeability of molecule A
through the Caco-2 cell monolayers in the two
directions AB and BA by verapamil, nicardipine and
progesterone at 100 uM in the donor solution.
Figure 3

Effect of various formulations on the
permeability of molecule A through the monolayers of
Caco-2 cells in the two directions AB and BA.
Figure 4

Intracellular accumulation of '*C-molecule A
(50 puM) in the two directions AB and BA with a control
formulation (0.5% DMSO) and formulation B.
Figure 5

Stability in human duodenal liquid of



Figure 5 Stability in human duodenal [iquid of 41

nol ecule A fornmulated in DMSO or in formulations A B
or F. 42 CLAIMS 1. A nethod for adm nistering a

phar maceuti cal conposition, conprising orally

adm ni stering a pharmaceutical conposition conprising
a 5 self-emulsifying mxturegaisaid sel f-enul sifying

m xture conprising one or nore |lipid excipients, one
or nore surfactants optionally, one or nore
comllidaateant samthl 0181 Om MM agt iive furmdidyiess 981 B
phar maceuti cal conposition having an effect of
emhartti ng the 10 absorption of the one or nore active
principles by a mnechanisminvolving inhibition of

ef fl ux punps. 2. A nethod according to claima1,
characterized in that the self-enmulsifying m xture
conprises a solvent, optionally DVSO or glycofurol. 15
3. A nmethod of self-emulsifying m xtures (SEEDS)
according to claim1, wherein said pharnmaceutica
conposition has an effect of enhancing the absorption
of the active principle or principles by a mechanism
involving: 20 - inhibition of efflux punps, and -
increase in the solubility of the active principle.
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4. A nmethod according to claim1l1, wherein said

phar maceuti cal conposition has an effect of enhancing
t he absorption of the activ§%£rinciple or 25
principles by a nechani smi lving: - inhibition of
efflux punps, and - increase in the stability of the
active principle in the gastrointestinal tract. 43

5. A nethod according to claiml1l, wherein said

phar maceut i cal conpositi off¥sM%n ef fect of enhancing

t he absorption of the active principle or grinciples
by a nmechant sm iHvBEVR?G: L& - AR bFE$BHDf 2 ef f | ux -

punps, - increase in the solubility of the active
p?ulf‘n%é‘f‘?ﬁ%‘ftl%?ll COTRRFEELET rCTWR LPEBY I FT3THY 1 he
AR IO F IR MR L OB o S iy
U S SLUPERE pxtund; | hIE PO SEROLEL RS LA e

¢ Smpb PL dyge &P wférﬁgﬁsi@ne}eéilsb@n%! folﬁén%l_sirﬁ&@g

m xture with 15 duodenal urd, said particles having

38t ZEcOint £SSpt 1HM 1P0 e S HorBt oS BELOE &g 48
claim1, wherein the one or nore |ipid excipients are

sehecdedndronthtve gb oihc LENSS St 404 ophgtwsesutesal
fatty acids and their

composition having an effect of enhancing the
absorption of the one or more active principles by a
mechanism involving inhibition of efflux pumps.

2. A method according to claim 1,
characterized in that the self-emulsifying mixture
comprises a solvent, optionally DMSO or glycofurol.

3. A method of self-emulsifying mixtures
(SEEDS) according to claim 1, wherein said
pharmaceutical composition has an effect of enhancing
the absorption of the active principle or principles by
a mechanism involving:

- inhibition of efflux pumps, and
- increase in the solubility of the active principle.

4. A method according to claim 1, wherein
said pharmaceutical composition has an effect of
enhancing the absorption of the active principle or
principles by a mechanism involving:

- inhibition of efflux pumps, and
- increase in the stability of the active principle

in the gastrointestinal tract.
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20 derivatives, phospholipids, glycolipids and
sterols. 9. A nethod according to claiml1l, wherein
the one or nore lipid excipients are selected fromthe

group consisting of: - egce?%I linoleate, 25 -

gl yceryl nono-ol eate, - glyceryl oleate/linoleate, -
gl yceryl laurate, - polyglyceryl-3 oleate, 44 soybean
oil, capric

oL Caprt oy CapiLe,0n LAULS, 80 8Ll gluctr! e,
wher ei 5 th ; - f t

LSE8. B Fob8, 005, TRESSUILECLBR! Sa%k B o
i R e L T

(":'g{r?nél;r‘;aiégt??t? g%éhéﬁhﬁﬁt ?HvBFOE'h he group 10

nsisttng o yceryl caprylatefcaprate, -

pol yoxyei byt ese &fyéﬁfp&xtﬁmtﬁg)@,i nol eate, and -
sorbi tan pol yoxyet hyl ene ol eate. 13. A nethod

accor thdged Se Cli thd , syhes £1 1ty 16 thige phet IS epitig@dple,
conposition conprises the one or nore cosurfactants
and tdxedone or nore cosurfactants are selected from
the group consisting of:
- increase in the stability of the active principle
in the gastrointestinal tract.

6. A method according to claim 1, wherein
the efflux pump is P-glycoprotein.

7. A method according to claim 1, wherein
after the orally administering particles are formed due
to interaction of the self-emulsifying mixture with
duodenal fluid, said particles having a size of less
than 100 nm.

8. A method according to claim 1, wherein
the one or more lipid excipients are selected from the
group consisting of glycerides, fatty acids and their
derivatives, phospholipids, glycolipids and sterols.

9. A method according to claim 1, wherein
the one or more lipid excipients are selected from the
group consisting of:

- glyceryl linoleate,
- glyceryl mono-oleate,
- glyceryl oleate/linoleate,

- glyceryl laurate,

- polyglyceryl-3 oleate,
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- diethylene glycol nonoethyl ether, - propylene

gl ycol nonocaprylate, 20 - absolute ethanol, and -
macrogol 800 to 300. 14. A nethod according to claim
1, wherein the self-enulsif44ing mxture is conmposed
of Gelucire 44/14(r), Plurol deique(r),
Transcutol (r) and DMSO, in 25 proportions which can
respectively vary between 50 and 60, 15 and 20, 15
and FPYRGR! ®¥nd 15. 45 15. A nethod according to

claiml1, wherein the sel f-enulsifyi m xture i
CompOREF S GARRYTE o/ IAHTC 3l diT @ Riddgs, and
T]an%%yLQ;(Q%%fnd gl ycofurol, in proportions which
can re§ﬁbct% y vary between 50 and 5 65, 15 and 25,

d 25, d h dj -
claim 1. witvei i TRe e Fsnti iR PR EFEh it o ylérein

Se ure

conposed of ,%wcéaﬁfaééé&ééraré Lﬁga {{)cand DVSO

in proportions which can respective vary between 65

and 85, 15 a0d 28, n@&o®@ ad@oPifndSto ld1afm Ml holerein

according to claiml, wherein the self-enulsifying
Nt ixé Ub1Ge | Sr CRGPO S B c Math S Ngre 3D1 gpi 1 £& enophor

EL(r) and DMSO, in proportions which can respectively
vary betweem 40 andetiod 4dcedtd bty Bddcbaid 51 andhdbein
18. A nethod according to claim1, wherein the

sehé¢ - enell oT figpong suxfackanss canposebeofedef nomrehe group
consisting of:

- glyceryl caprylate/caprate,

- polyoxyethylene glycerol triricinoleate, and

- sorbitan polyoxyethylene oleate.

13. A method according to claim 1, wherein
the pharmaceutical composition comprises the one or
more cosurfactants and the one or more cosurfactants
are selected from the group consisting of:

- diethylene glycol monoethyl ether,
- propylene glycol monocaprylate,

- absolute ethanol, and

- macrogol 800 to 300.

14. A method according to claim 1, wherein
the self-emulsifying mixture is composed of Gelucire
44/14®, Plurol Oleique®, Transcutol® and DMSO, in

proportions which can respectively vary between 50 and

60, 15 and 20, 15 and 20, and 5 and 15.
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44/ 14(r), Labrasol (r) and glycofurol, in proportions
whi ch can respectively vary between 65 and 85, 15 and
25, and 20 5 and 15. 19. A nmethod according to claim
1, wherein the self-enulsif$Png mxture i s conposed
of Maisine 35- 1(r), Crenophor EL(r)and glycofurol, in
proportions which can respectively vary between 40
and 50, 40 and 50, and 25 5 and 15. 46_ 20. _A net hod
according to° cIaﬁwmfthﬂﬁePEFﬁrgﬁégsEPfCéﬁﬁmsﬂﬁyw Sreln
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glycofurol, in proportion$ which can respectively vary

10 between 2g.and gethdd abdo28ingotadnd1d®m 2,aRletdin
and 5 and 15. 22. A nethod according to cIa|n11,

whaeekgglftbeuselEyenyl atikyunrg Hsxtbmhpoksdceipaetdcite
soybean oil, Maisine 35-1(r), Crenophor EL(r),
TrarseBt oLabyaand®15nBVBBSOI, nipr ppopbironsnehivbhicharan
respectively vary between 25 and 35, 25 and 35, 25
amdsBsctiveny YBryahdtwBeand518nd285, Alpeehdd25, and 5
according to claim1, wherein

and 15.

17. A method according to claim 1, wherein
the self-emulsifying mixture is composed of Maisine
35-1®, Cremophor EL® and DMSO, in proportions which can
respectively vary between 40 and 50, 40 and 50, and 5
and 15.

18. A method according to claim 1, wherein
the self-emulsifying mixture is composed of Gelucire
44/14®, Labrasol® and glycofurol, in proportions which
can respectively vary between 65 and 85, 15 and 25, and
5 and 15.

19. A method according to claim 1, wherein
the self-emulsifying mixture is composed of Maisine 35-
1®, Cremophor EL®and glycofurol, in proportions which

can respectively vary between 40 and 50, 40 and 50, and

5 and 15.
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the self-enulsifying m xture is conposed of soybean

20 oil, Miisine 35-1(r), Crenophor EL(r),

Transcutol (r) and glycofurol, in proportions which can
respectively vary between 250 and 35, 25 and 35, 25

and 35, 5 and 15, and 5 and 15. 24. A nethod for

i nhibiting P-glycoprotein 25 of cancer cells and
enhance cellul ar penetration of an active princjiple,
into tunour2el |13 MeBAPRi IFRQrAEAP nFSt €t fAg by wherein
Injecti E an 'n%gctable,solution that inhibits the
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the.cellul ar pepetgatjon of an active . principle into .
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C ] sel f-.emul sifying m xtur risj e
oA Tefr o’ & ol ok EGREVEY Lp 89 B i 78 Sama
aggl, optioakly 98€,nQr3EDre SASUIEACLARLS and 15,

21. A method according to claim 1, wherein
the self-emulsifying mixture is composed of soybean
0il, Maisine 35-1®, Cremophor EL®, ethanol and
glycofurol, in proportions which can respectively vary
between 25 and 35, 25 and 35, 25 and 35, 5 and 15, and
5 and 15.

22. A method according to claim 1, wherein
the self-emulsifying mixture is composed of soybean
0il, Maisine 35-1®, Cremophor EL®, Transcutol® and
DMSO, in proportions which can respectively vary
between 25 and 35, 25 and 35, 25 and 35, 5 and 15, and
5 and 15.

23. A method according to claim 1, wherein
the self-emulsifying mixture is composed of soybean
oil, Maisine 35-1®, Cremophor EL®, Transcutol® and
glycofurol, in proportions which can respectively vary
between 25 and 35, 25 and 35, 25 and 35, 5 and 15, and
5 and 15.

24. A method for inhibiting P-glycoprotein
of cancer cells and enhance cellular penetration of an
active principle into tumour cells, comprising

administering by injection an injectable solution that

inhibits the P-glycoprotein of the cancer cells and
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enhances the cellular penetration of an active
principle into the tumour cells;

wherein, the injection solution comprises a self-
emulsifying mixture comprising one or more lipid
excipients, one or more surfactants and, optionally one

or more cosurfactants.





