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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
fornul ati ons have been providel in order to overcone
the problens of 20 absorption, these approaches being
bas e FAGENTEr ABRLICHTIIONS, OF0 $ESF ~ENTLSTFYING I XFURES
gastroi ntestinal r &t &IFTIDHE FFFTPIENTSon of the form

of the medicanent itself inside the digestive tract.

General Iy, theal agrease- hi:tde ADIHPLERYBRPY on2Psanovel
tenporary nodification of the characteristics of the

gast rgfavnesielutdlcal r 86tmh hy©ol ores .whielht haket he psesoble to
absorption pronoters which act 2 via a paracellul ar

pat hwayproweosdri Agtastight jhswotritden EEi orably. et

al., J. Pharm Sci., 1999, 88 (11), 1161- 1168;
1169-2AM721stRERGuACM Vet PRINCIR)esph &P/ T SBF0CeS200D,

90. (1 38-46), 5 .or, additjves which itnhihit . . :
est ergfseé?ri l?ﬁeanaaé]?? o"f‘?ﬁjels%altﬁﬁn £ agfpéadefﬁh%lents i
enhanged; bilL{Yon0f [ LdeLmne J

ot ol PR IRt hYon @ ed bt Sl A5 a8 e o

CGel deforelcogurfaPeHg MeEtSD i M i3AR.ing20001 ukBpldds .
1394-1396), 10 or additives which nodul ate the

transport of HehyveccoOmqumds ighliechairse wedkay esbdyrbed
P-glycoprotein (Chang, T. et al., din Pharnmacol
Ther aftggoeradgad@inistration.

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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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. It is sufficient: to

i ncrease the stability of conpounds which are 20 not
very soluble in water by various nethods which can

be: - the use of solubilizing excipients (Saha, P. et
alvia RurparxhceBharimr Biagpihvernymby 2680 irksD,a #iQs4 Ijnct2bon
- the preparation of: solid dispersion fornulations

( Pdring, IG-2v. eadt &l ., JntRhakm Phagim, 19998, 8i876(111- 38t61-
3 Chowdary, K P.R et al., Drug Dev. Ind. Pharm,
20@038,2611(6191)1171512,0712@@; M @toeiu sibn Bl a¥¢bns

( Konmur u, et al Int. J. Pharm, 2001, 212(2),
2396, 9051I30ut3t§3n‘46(1)fv et al., Eur. J. Pharm Sci .
2000, 11, S93-S98; rshanj k, T. et al Eur..
Phafw1C“EQﬂ9ﬁ%%ﬁes h gayiity 'ﬁ??ﬁﬁ%se&WﬂbﬂﬂF%X|ng

AL L LSBT L A S Bl g e
'ofetthae prodru ha{\}n %:elder,l%ssét 7a21( 11)Pha]131’1;1)’8 }9‘639,41)
1999, 16 (7), 1035-1040; Van Gelder, et al., Drug Metab
Dispo., 2000, 28 (12), 1394-1396),

e or additives 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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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 intestinal
esterases (Bai, JP et al., CPt. Rev. Ther. Drug
Carrier Syst., 1995, 12 (4), 339-371). There still
exists a need to find novel 20 nethods which nake it
possi bl @@wAarpr o eP the et mibst i g aR6r pfadn Brarm. ,
medi canent s whi ch have received authorization for

pl aci n? 0t ne® net ket W07 Wil are in the course of

devel opnegt. In partjcul ar rous i canent s

exhi bi U arl W OFAT™ bt GHvA § ABTH 1y 285 pBRATEE ¢ el Br e
subst rat,cesai)f py%rg_s,Jsu }ﬂh?rafﬁy' P%-Cﬂélyco?{é) £ nzf%)_r%%%nez

cl ass of conploun ef f es’e punps’ ‘const i

the Ii "Eédr{‘& stage of the 4 o ?’%Ptl%}ﬁ%rm OSEPS. 2000

According to the present” invention, absor ption of
such acti vespyided plesedigasiigni+i captdy | Bproved BYarm.

the application of certain self-emulsifying 5 mxtures

of excipspsrahi cipddkesd t1)possiPl g0, | nhibit
ef fl ux punps. Novel pharnmaceutical conpositions

conpri si ng t&lﬁﬁ?léﬂiﬁg#lf@rrﬁlﬁb/&m miayesiaceordi ng
to the invention. Self-enmulsifying systenms or SEEDS
(Sel f 1Quimulss et ngl Dr ug. Rel irvershdst emeds £ 2000,
solutions of oils
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
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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
conpositions including active4principles which are
substrates of efflux punps, emulsions or

m croenul sions are forned when these m xtures are in
coabswtpwi ¢l proceaggeous nedi um such as the
gastrointestinal fluid, and 20 the efflux punps are

i nhi bited, wdetrdakeste ttippgeregent tinvertiee e

I ntestinal absorption of the active principle. The

i RRIRTNHL ehust appth exchiery pakmsirles |is swrtficrntly
princi pl es known for being weakly absorbed _ after_ oral
adiRE SE G0 R PRRY L G 1P bsteEi S ofel bemiisikying
punps. This gnhibjtjon additionally results, jf
SPPPORITSR @1 ISPt s T VHE S T B e or S

R U 25140 B SLRLS BB o ona

chemca

rf%%ﬁérf)i éu%ﬁgé%z%%§¥&¥é§’ﬁﬁlééﬁ%e%;g/ ééghi§%é§¥%}ng

sitgniticant~ 1 ncrease In 1 ntes apsor I on.

t éﬁeffHJgﬂ{ﬁéﬁp according to the invention also

makes It possible to reduce the doses in conparison

with a conveqdy onaly o i & | Qs tde SRFS (self

t herapeutic effectiveness, 1ndeed even the sane plasma
Emulsifying Drug Delivery System) are solutions of oils
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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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 conventiogal |y adm ni stered
parenterally (such as, for exanple, intravenously or
subcut aneously) to application of the sane active
prameigte ftal dry .o fT heh dTecdhaintes B iHciPliddithst chemical
intestinal passage is due to an interaction of the
exdx quingnis Qi aac ciar dilg digyddtel venveargdton wit h t he

bi ol ogi cal system rather than to an increase in the
solubility. ThHe sresultheruse; W is-cholmd ¢ hehe
experinmental part as described bel ow, the absorption
| sirvessy dtdyani sL% Wihiem i fivmrde tinar grdenditpl idvies threphr ed
in DVSO, for exanple, 25 even though this is the
sGRANHIPGPTwhi ch the solubility is the highest. This
mechani sm has never been denpnstrated 6 wth regggg

to the priorf i ttYR] Haker M §5d<d REIEIEHES
AT el bl L, o LI 0, ey 9l oo oo
ot 0L B IS A 0 14 WP, e
L SN e 19, ST, AP0 i 1
p@ﬂ%oéﬂ%Jl%ﬁnch 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



10

15

20

25

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 6ipid 15 excipients, of
surfactants and, if appropriate, of cosurfactants, as
defined below, in order to inhibit efflux punps. As

i wisthowredarad heo extpemment artt estts madestritharbdeilolg to
the lipid excipients, in conbination 20 with one or
T isiadfea gt o sfikaipgprtoisd diy, igmer dfinmrine oral

cosurfactants in a self- enuIS|fy|n%.n1xture act on

o Gy aridrd iflddnorat rae%tpadf%.nﬂlélqm Gshe fhrprabsorption of
absorptlon The pharnaceutlcal 03|t|ons accordin
t ¢Rish dife Imadad vh .a&ﬁlt% BB HPIR tgieh

I nmpr the intestinal absorption of actlve

pf*hgy@%¥§qgﬁﬂqﬁ%qng one or nDre of the follomﬁng
t flict. o] t.
Fow tr ansep FHeNs 'Efggt” 5 P 'tgﬁurfrae?%n.s‘cgrn&o it e
%% tQLQ)nu Q)qfe rt: }}J' es o%f({_J[ r{‘g( 45 t ion
alues In

|I|ty at  the physio oglca
| RERS! 'ﬁ%lve@et'ﬂecéd rﬂrbl%lmf G rH RFFTRAS IS, 'éhch as

the digestive tract
P-glycoprotein. If appropriate, it also involves an

increase in the solubility 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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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 having7the effect of enhancing
the intestinal absorption of the said active 15
principles by a nechani sminvol ving inhibition of
efddrii jptupsy WAH hast Swbh edsdmdtesn of the invention
is the application of self-enmulsifying m xtures of

| i pied Ilexcitpreamenitdielsin] getsgdge and,thd Gipprapréoratef,
of 20 cosurfactants in the preparation of
phdraredmaipalon composi the et it weli ref ohex @umps e
active principles having the effect of enhancing the
i nt est ilmy saBbgorpitombftha o i lagicel @i ndbles in
by a mechani sm involving the inhibition of efflux
puss HEHN P i ncrease in the solubility of the
active principle. Another subject-matter of the

i nvent iCIERCaL IR FRAYER T OMSTORIFLERT i3 ;ﬁﬂ?f@
m'@.turets. of lxiéfi d 8 excipients, of surfactants and,

i (5P opiT dt'€C%of  cosurfactants in the preparation

of phar maceyl i Gal . Sonpasidi onis el yding one o Jipre

active princi pﬁ “having e ect™of ancing

Iby trri:eac;liﬁéain(|5f}{s,3§néjﬂlr %/éolloﬂqv_i e(r?lgﬂssf %ﬂﬁbﬁ:%ﬁf%ﬁﬁ lenl uirﬁ&pg >

a@(cairbiié}ﬁfﬁaﬁﬁf It tant s 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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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 pharmaceutgcal conpositions

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

t RexcSiadicerasd | Wt U 88 Dyl mechapmapdinna ,Vidlg
the inhibition of efflux punps, an increase in the
salasvidfidot aoft ¢ hien adtd \pergyraedi iglre e gblerrmaaesrtaased. i n
the stability of the active principle in the
gasimogisittesinsmalnalnating 2heA ammeysatdtdneaprinciples
subj ect-matter of the invention is the use of .

s dlefvige | tdie yE e gl afurashagfcing pird estdingilembporgition of
surfactants and, if appropriate, of cosurfactants in
orf’dsr %69 Mnithivie (e necitnhAS PYofe TRCHIAfdEE HBIH.V i

Accordi.ng to the jnvention, the active principle is
it %%%P%i%@%&%@w%%&ﬁa%w% be
sol ubl.e .or i lLubl e .i.n the gastrointestinal 9 tract
orgtﬁ%%lgtyoror%% QARG VT tﬂ?elqbcélﬁlreoilrﬂzt Snal tract.
T Ol of_.th xci pients and the choice of the
rg[%lsoq:s oojgnett%setslenavarlr&fg ‘excipients to one 5 another is

made in the Z\].c q:_ldxcf:\ﬂé}g %:e@—%a%fte@%sfe 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, 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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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
neareat | oxustdalole sot i dh st e amn fdtesghfrointd egi thal
exci pient and optionally of a surfactant which can be
lipopddlic (that is to say, the hydrophilic/

| i pophilic balance [HLB] is greater than 10) or .
hydr ophi | i ¢ T B-Ranye apfl/ dre oFxaimientoprind cthe dgpice
I'i pophilic cosurfactant which forns oi]-in-water

erfif kst eh Phriiese VoD IeHEREEH D. % HRE 10

M _ or oil-jn-water, mcroemlsions, with particl

S FERERRT AR A Goh O WHRRRY T8 adid T hese

QPS5 TR UL T SELLY, S O 3084 D VS AP e

LS ] S STAAS 0 b Mg 1

CUIAELAS AED (R IS AR 8 o

ouh e fde, PRSI o1 POIGR! 2 MBI IBr ARCY I NEHO difteture
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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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, 10phosphol i pi ds,
gl ycolipids and sterols. According to the invention,
the lipid excipients are chosen from glycerides,
f adstyi@idrdss ansf dunefiactoett v adtridies, f plsphmtigials,of
gl ycolipids and 15 sterols. The term"lipid excipient”
i scamdetat oot ¢ ovhigan;omae coirldi img- wad- etrh endi grvaesmin loni, ons
preferably: glyceryl linoleate, such as Misine
35uhigny ) the\Gateefakd) ,t@®En gﬂqzmsﬂ meshionol ebitrectsiic pr
as Peceol (Gattefosse), yceryl laurate, such as
Gt de 4t41q4(fr>)81q1r@9;#6®b|me3ﬂzl)un( Ghacsrsking to the
gl ycer ol eate/linol eate, such as Qicin
o‘1yI}/Vg€fr¥Fc‘é?’§/'l | Rt C L st Lﬁfdaerolé}tcﬁ;?@ﬁt)wn with
(Gattef 0SS

|
CaDt 1 g e TR At P T ey 1k Sugga Fluid
Captex 38912 AN LEe PR hen), and  oleic acid.

The term “lipid excipient” is understood to
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,



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 surfactiant is |lipophilic if the
10 HLB is greater than 10 and hydrophilic if it is

| ess than 10 According to the invention, the
surfactemprichrapnypietflautbe deidydrophyteécides, such as
According to the invention, the surfactant 15 can be

| i pophi Faptex f32@Pr v tee. Coveporali fent o ape

invention, the term "surfactant” is preferably

undet st@bRiLE A®An: gl yceryl caprylate/caprate such
as Labrasol (r) (macrogol -8) (Gattefosse)

pol yoxyet hyl Bfe- g yBer Orr §3¢ 43RG 1 o%%é%%degﬁ%%oﬁsto mean

hor . EL( (BASF), and sorbpitan pol yoxyet hyl ene
o|aelat£mP§£§h Lo (Gt ands q%pmlrﬁ@c‘g%r? tantenegwith
mean suqi i ch

kgt f%‘?l% %%wa%tf S %.%b@ic%ghx%r%hlhc
pnﬁiuree ol Iré%hsgg aCé nt e$éﬁékl$!grn$aégf/air

Tonmd e sur

eXChpl £fL oo Ligy ﬂ\?efﬁﬁ%“ot}g?%ﬂto t%‘i 'éer@éf&ﬁraélir&n at

under st ood to nean r nventi on:
low concentration. The surfactant is lipophilic if the

10 HLB is greater than 10 and hydrophilic if it 1is less

15

20

25

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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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 appropriate, of cosurfactants are
as follows: System 1: Gelucire 44/14(r)/ Pl urol

A eique(r)/ Transcutol (r)/DVBO, in proportions which
can 15 respeatid wadnm varoshetareemt30 angprferEbland 20,
15 and 20, and 5 and 15, System 2: Celucire
4A(rstRIdurtal n@eei,que(adyding ars duteol i(rverg] yaof ur ol ,
in proportions which can respectively vary between 50
and *65,d1E8 harlerEs glyg-o R e t38, 1 @tdhes arihals,as
System 3: GCel uci re 44/ 140/ Labr asol (r)/DVSO, in

pr opor tHeRs M’ cErttefinaadvel v vary bet ween 65
and 85, 15 and 25, and 5 and 15, = System 4: Gelucire
44/ L4( @r/q_%@ééeolg(lry)qcéll WIY%%eQ?%}bﬁfrt I ons

whi ch can rg}(s]lpectd velyte%r bet ween 65 and 85, 15 and
25, and3P%f BSYki si ne 35-1(r)/ Cr enophor

EL(r)/ port| ns whi ch can respectively
vary beg}%\?edélﬁlt& e?EhaDn nd

e macrogol 800 to 300.

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,

e System 4: Gelucire 44/14®/Labrasol®/glycofurol,

proportions which can respectively vary between 65

and 85, 15 and 25, and 5 and 15,

e System 5: Maisine 35-1®/Cremophor EL®/DMSO, in
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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 betweél 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 hanolpryiprodfiarst whirchprasportd spestihiedly cmry between 40
respectively vary between 25 and 35, 25 and 35, 25

and 35218 &g 18 and B amndl assi%m 9: Soybean
oi | / Mai sine 35-1 r)/CrenDphor EL(r)/ _ 15 ®
Tr arts c FYS ESTDFBO M4 I igYen pidr 1l ol sapsRbp e g2 © /g lycofurol ,

respect.i vel ary. between 25 and 35, 25 and 35, 2
and 355 Oféyl \@1 14y opg! r9§,Pset fgLY é’(ﬂf@’eg%?tween
oi | / Mai si ne I/glycofuro
|n 20 proﬁ%Fglons%ﬂw F%§£g% vary bet ween

an 5 25 .an %5
15 Accgr%gzeﬁrs%to%e e;ar?véjn%‘l/‘ci}qr?lsilhe se fl /erru S|L$1y0?rﬂé%L®/
mxt ur el dil b P Rl Qlor2P HHIRCANt S and,

i f approprlat of ‘cosurfactants are in partlcular as

f12| | O\A@esp%)@ttl%ﬂy VEWHd et W0/ RPrasoldd YO JI9 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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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; System45: Celucire

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

44/ 14( rprdpartolor@ et flief f)d ;Tr anscut ol (r)/ gl ycofurol in
proportions 54/18/18/10; System 7: Muisine

35- 2( r )9t phorCaalyai)yDM3d 4P / Iproporal Vfsl s ABrdlD; in
15 System 8: Maisine 35-1(r)/Crenophor

EL(r)/ gIsRsinfrisins {1 propdtt i ons 45/ 45/10; System 9:
Soybean oil/ Mai sine 35-1(r)/ Crenpphor ELQé?/ )

et hanol TN i v (FOpHiiteorfst /AR YHIEF AL YDMBEO gy st em
10: Soybean oLI/Nhiﬁtpelﬁs-l(r)/ 20 Crenophor

EL(r)/ SRR AR AU/ % proporti ons

Tk A RO TR

g{ﬁpﬁ;&%&pg} 2}%%¥;§gy%§4;g§pﬁg; 25 System 12: Soybean

EL(r) / WansGutol (d1 I MeoTdH ol so / AUAH < & fudd AO:
Transcutol®/DMSO in proportions 54/18/18/10;

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;
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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 deique(r)/ 1Eranscutol (r)/glycofurol
in proportions 55/18/18/9; System 16: Cel ucire

44/ 14(r)/ Plurol O eique(r)/ 10 Transcutol (r)/DVBO in

pr opor tdyatsend 3/318/d8Aban Mgt herisiy exd-u1ftter of the
invention is pharnmaceutical conpositions including an

acti ve Cyanontiqyd eErdhdrarseldtafyimidoyiing prodartel ais
lipid excipients, of surfactants and, if appropriate,
of 15 cUswW/A2ctain®s 257 defdned above. As experimental
exanpl es, these systems were applied to acti ve

pri Mci v esud asquﬁi@GUICel]A(I"(aétEhyie 3Estlét/ o

(2S) - 2- (napht hyl -1 - sul phonyl am no) (4-(2-

(1, 4, 5 Banephhy dHopyraatisuh-a- wgzlavmaﬁw-‘t) éthyl ) 20
benzoyl am no) propi oni ¢ acid) or npl ecul e B

((2S) - PISEIAR 1G0fc & b\A Tard /R 3/(4-4/%-i( 1, 4, 5, 6-

br of, oA SR b R e 'Carz*%?/%fr?ﬁe"r%%ﬁ'? BN o

t(hOeA E{Blke %Cslfe ql@rp urife cc}trﬂo tlé))iftAm %P?glsro 5\/215% A %

and treafimnt 1f. ol 1%%&@ 0% 451 4G A% 12T A&fdEd 10
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



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 solid excipients requireiepreheating. 2. Mxing by
stirring until a honbgeneous solution is obtained. 10
3. Dissolution of the active principle in a solvent,
such sy 3OM3Q,. gl ycofurol or one of the excipients
participating in the conposition of the enul sions and
of the m cridempisors:eulth dhl Adehddsart iafng leeccording to
di ssol ved active principle to the mxture of lipid
exdiepiiemment isur faact amepmngd iin &y derdilaveing way:
cosurfactant. 5. |f appropriate, heating or ultrasound
20 treat nentl urfidditbidpmlgditousizigl @¥oipiaent, of the
obt ai ned. The pharnmaceuti cal _conpositions, according to

5the invention cBIRCHYviIaRd i \ARRIRRY ¥3res, 0 the
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according to circunstances: 25 as]g ard gelatin _
capsule filled Sell N qﬁ;%ﬁﬁﬁ_Semlso 1d excilplents reqguilre

preheating.

2. Mixing by stirring until a homogeneous
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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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 tg-their activity allow ng
the intestinal absorption to be enhanced, other
advant ages may be enphasi zed. The fornul ati ons

accor digykdip d:he i vedtd B udd deksdipRassi bl e to
enhance the apparent perneability of "an active

princi plee d nsddieedBridi T ety (Framdhe 1 apit@lnSttece of
towards the basol ateral side) and to reduce that in

t he BAdlidigsidrags (from the basol ateral side towards
the apical side) in conparison with a control 15

f or mul atd an drtguired o Append Xodbt 1elheydeor il ladd onisth
according to the invention also nmake it possible to
enhancehehe iqtidaoelttuly ofacoumpianton. of an active
principle in conparison with a control fornulation
(Figure 4, Agp hiyn o tHigial 3ctidy maldowing the
possible to stabilize an active principle in the

| eSSt Y 1ahspEeon skt ethmwsath Fthad)adyantages
protecting the actjve principle fromenzymatic
hﬁHﬁbﬁV%i nh& 5,  Appendi x 1).

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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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 sel fl-8enul sifying m xtures of
lipid 5 excipients, of surfactants and, if

appropriate, of cosurfactants in the preparation of
arcd InjEetraldene tsad tutdroro ki ahl veakesindiges sirii @ tle
inhibit the P-glycoprotein of cancer cells and to
ertharee tdsdl Lscel | ul ar penetration of active principle
into the 10 tunour cells. The follow ng exanpl es

i lustrate thesubinaimmagtay tHodthe Howsndrion (i thiigs the
it. _Applicational exanples 1) Procedure 15 1.1) .,
MVARRI & 17l FlorgRt g Bhs it it Wi Qi & id
Formul ations for in vitro study. The nol ecule A

f SRR By f‘b‘“{ The a5t ant s &‘r}/%'t udy 3RPRIRE 13kt ardf

i 1: Mbl.ecul e f or.mul at.i

S P ATET G h 14 8 SRR G hgodTor S B 10
'( %éé%%%%&%lﬁ g%k%os!miocs'ﬁésoﬁbldeo Y SH 4 ONhe
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




DVMSO DMSO d ycof ur ol
Macr ogol
72/ 18/ 10 19

A ycof ur ol

Macr ogol 300

300 Gelucire 44/ 140/ Labrasol (r)/ DMSO A
Gelucire 44/14(r)/ B 54/18/18/10 Pl urol

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

Mai sine 35-1(r)/ D 45/45/10 1@renophor
Soybean oil/ Mai sine 35-1(r)/ E 27/27/28. 8/

EL(r)/ DVBO
Cr enophor

FL(r) /7 Ethanol /DMSO 7.2/ 10 Soybd

pan oi [/ Mai si ne
B

35-1(r)/ ®=bize/ 28/8Y°/Cr enophol | 4/18/18/10
R e T e ansolt ot (137
1.@11e1ird yoafaeyol ubl Mkegud e Formgd ati on fer/iéks/10
iin vivo study The nolecule A formulations for fhe in
vivo SERRRCULRIPHELYRIWEPE shown in Table 2. Thble 2:

Mol ecul e A fornulatiqns for the| 5 in vyjvo study |

the rat. Formirat ?%"nl I/rs19redi ents Conposition @ fé?\?\?/lo
@ ycof ur obéiinetr BO? AMsoPEG Mact ogol 300/ Wat er | 30/ 70

q

s0y/ @' yc Soybean oi {7 Vaisine 35;
Soybean o0il/Maisine 35-19/

Cremophor EL®/Ethanol/DMSO

()7 2721 2T
E

o7
27/27/28.8/

7.2/10

Cremophor EL®/Transcutol®/

Glycofurol

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/

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




Crenophor EL(r)/Transcutol (r)/ 29.2/7.4/9 dycofuro
Celu/dyc Gelucire 44/ 14(r)/ 55/18/18/9 Pluro

A eique(r)/Transcutol (r)/ dycofurol Gel u/ DMSO
Gelucire 44/ 14(r)/ 55/18/18/9 Pl urol

A eique(r)/Transcutol (r)/ DVSO 20 c¢) Caco-2 strains
The Caco-2 strains used in tle® tests are Caco-2/TC7
clone cells. This Iine is used to optim ze the
formul ations and to investigate the mechanismor 5
mechafacss2 of tdoisos ption in order to identify the
paraneter limting the intestinal passage of active
principl es. Thes&aaaeld stwerisuigad ech driite e sitsaiared
according to nethods known to a person skilled in the
10Cadq-2/11Q) Deareg maalts orfloifs tlHass glaubiddd e pfoptimize
nol ecule A in various solvents The solubility of

nothse ki at steranth P i imvesiiidated tha adedmpisn or

vari Qus buffers exhibiting pH 15 val ues ranagi
5 b ISREAPETE A EER il gn prdlery to lds?rst?lfg? &.he7. 4
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of nol.ecul e A are _added per m of
{%ﬁ;ing the inteséﬁnal passadge ol active

and 8.%2. 1&t
adirestie <ot

principles.
These cells were cultured and maintained

according to 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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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 glaacof urol was al so
determ ned. Small amounts of nolecule A are added to
1 g of each vehicle. Dissolution is carried out by

ul25 G ountsdobat iment i satcf 1 2@ Bisssdl Iyt 1o ilsy optical
confirmed visually and by optical mcroscopy. The
sohubidsegpy s But i skl ¥ id-wi ishigstabmited Itawithl) about
Preparation of the fornmulations tested in the 5
Cakd®®- nodels and in the rat: a) Fornul ations used to
stuﬂy t he nmechanismof perneability of nolecule A

i3 ) RERRAYIE IR ofthe dopmulaliiong fasted) i ddhe (o
evaluate the scal e of 10 perneability of nolecule A

NS t 31n of the concentration,

AT TRV E T T T ) s,

%egg‘l Secg?fiﬁﬁtfi%esellﬁ%égaenﬁ%éfl ons are

¥ Si{ut a 25 mM HESS/ HEPES buffer (pH
.L&f dlrch‘{;Ié Pn%? of 19C-mannitol or 0.4 pG/ni

of nDleCUle th order to evaluate the scale of

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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| 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 are used as controls. 25
To anal yse the role of P-glycoprotein in the

mechani sm of the transport of nolecule A donor

S Gl 1GOMRIagidng 1 k8 MrobrBgbseulend and OO M6 and

22 verapam |, nicardipine or progesterone are
pﬁﬁﬁa@%dv&@%lthQ pe&r meabichilkyaof snelretubted &8d compared
eval uated and conpared w th that obtained w thout the
Pawgltyc appraart eibt aimetdl atiohoutbih&f Pegl gecoprobeisohvént stor.
used on the perneability in 5 a Caco-2/TC7 cell nodel
Td)stBffieatwe off ftdet sadfvegite ofaadlonarthefpemeantuigloity in
300 on the perneability of nolecule A- Mdlecule Ais
dizs SHare® ATE Ty geddf elin order to obt ai n 4.3 x
10-3Mor 5 x 10-3M sol utions. These are

subsequent | YydiStmdsd the terfequggs/qﬁlzgés'qﬁffqréﬂ tagdusiich
0.4 G/m_ of 14CGmannitol or Q.4 C/mM of nolecule A
I&BQHQQ?%M%Q?:BRSQH%sHﬁiﬂ?%RREHZ(§€é MOMRSHEDS 4 n

or der obt ai n _.donor, ,sol tlosfor the fin
conc:'enﬁvl(’)o&t o sl SdAseX clvéfya\’rﬁ?]t ]?ﬁ%r to

Conten&ﬂ%: 95 q{urq]_hﬁ 1%5 X 5e&ugglﬁthgngls%%esgdare
in nacrogo i i order
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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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 CG/mM of 14CGmannitol or 0.4 C/m of 20 nolecule
A labelled with 14C have been added (see above), in
order to obtain donor solutions for which the final
concentration of nolecule A 28 50 Mand the final
content of macrogol 300 in the donor solution is 5%
25 The control donor solution conprising 0.5% DMSO
amd FEHfer® BV dheardflcguylath ons mre fdvee peganeaknidiidat exf
above. 23 c¢) Effect of the fornulations on the
packesilis By i a Fscecd/dR iaeld @edel2/ TC7 cell nodel
The various fornul ations are prepared by m xing
under appr optieaiV@ IdeWd tismail atHens fire PLeRATAERS,
the surfactants and the cosurfactants, foll owed by
w“t}d"rlél% S ﬁ@ﬁraprg@tseemt(lmle the Ligich

sem sol.id exci % entsrfare used are dissol ved

EPETEHERE Son o SR tants,
'C{'c‘)[foat' By Q}é'rg%‘fglrgut%oA&lk}tsrglj% di sol d Inr{aés/ﬁchoable X
L SR P 3 W e

agded (e o 3 %atQr3M39] W @®c. so that the

t heoretical concentration of nolecule Ais 15 5 X

10-3M 40 CHdHof JACHRMMITEe e nRdded:1to A hes

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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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 ecylge A at 5 x 10-4M These
fornmulations are diluted in 25 nM HBSS/ HEPES buffer

to give the donor solutions, the 25 fina

C RVt 0F1 il Pl 8 i ft WH Glhilch S X P Mhan 1%.
whi ch conprise 0.4 G/m of nolecule A labelled with

14C or el se 1 brddMt DfevAGImNRHO o f fAtt 4 ket 2he
proportion of |ipid excipient of which is |ess than
1%ornulatdemsd,0 apviaddlatsal dde cef frdet s reinddwert of mannitol
formul ati ons, apical side, on the transport of

memd taol thend omsgrectt redh spolretcwdfe dplieculle ABA MitwectBAon,
direction, 5 placebo solutions conprising the

f erlagedtd @esl whutonsotcompyt istiniee thandarmallsd: immeh drwdd .not
d) Formul ations studied in vivo in the rat 1)

| Al@rareud amraisstsatisPasidecul e A | abelled with

1%3 i_is injected in a 10 50/50 (v/v) glycofurol/water
niRt dredmtl at it dfiydiisbd? VP g 1as. 9

C/m), which corresponds to the .pharnmacol ogica

dose. dyco roI3&%§%¥$¥ﬂ%§4§éﬁﬁﬁ%sEﬁﬁQ#ﬁﬂ whi ch

ks PeSL B B FATEITA §1, 9] 0P PR 88 1 o
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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15 of the maxi num vol ume which can be adm nistered
intravenously to the rat (1 m/kg). 2) Oa

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 final2kconcentration of 5 ngy/nl
(488.9 Ci/m). These solutions are subsequently added
to lipid mxtures in order to obtain the fornulations
25nallesnridedl Tabdiabéé with HEC (pab gontenhr mécoagol 300
nol ecule A labelled with 14C being 0.45 ng/m . A

catt rol £ isvl Lit¢orce st mateien ezf Y. Tims/ohly| h‘g‘l 2501 /ml) .

nol ecule A labelled with 14C (220 G ) in macrogol 300
at a final dafers rany orraf Sinsimgitiayien Gg mhe rat,
Before any oral administration to the rat, the

f drhful frurehis ek i a R émwet@vom/&mrésold#m%t%ﬁ water.

The control solution of nacro 300 is di]uted

S @ htiarh o i vt gred i s
a/nm The f t d t hi t I
”%tfé‘?ept‘r ot & nth?(ZeOk?ttalpe}bsag f%ﬁ“féaa% 'oc°03§9ﬁarh rsattefon D ¢ he
1. /
r%}15 é%f%¥) uéﬁzﬁi rmu '%15%(1%45 é%h

1.4) St trarispor e ce S an

aRRH éiﬁﬁod ﬂfleﬁalkeeé rn?aﬂ?éooft‘ AP &8l ddnRister,
passage 12

to the rat, 1.5 mg/kg in a volume of less than
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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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 U m) and streptomycireg 100 g/m ) (Invitrogen).
20 A group of 6 wells is used to deternine the
perneability values of nolecule A (in the AB or BA
direction) fuliereaEd tsodndpert giyestud)edheand with the
formul ati ons and the solutions used Wien AS transport
i sexsteml Boh ¢fhes sl mit@riabrm@ba tisshiginde scr Bptdicia
with fresh HBSS/ HEPES buffer (1.5 m) and the apical
meie (0. Shet )amiedl trheddomors wepladesh.wgh fyesh BA
transport is studied, and with the exception of the

| iHRSE AoPRRS dufofrr dexdrilredrasplatayal medHan apitely| the

mediumis replaced with_fresh HBSS/ HEPES buffer and

t FEOTBAS TRt ™ ekt (R RT HF 2 Ewhadin Solert Bt 1hhe

o el et 15 U o e P BB SR 1

di.rectjon,. a control f | ation of nolecule A at SO

R AR R BTSSR o
b i d I 10, co

2ok 16, RIS s A TSI o3, of

f‘;tg/{éd el e Plod NS PR LB RN The R U AndhS)

oactive solution
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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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 immedi ately r28pl aced with fresh

HBSS/ HEPES buffer or 20 with the placebo formul ation
(in the case of experinents with lipid formnulations

i irdthee HBA stdidiexs iadh)thelTherasmpims iar ehmedshurdidrdyyt ion
counting the scintillation, after addition of a
soiiith |71 atM emd 294 inuiak, vguesnus CourtthiengSuitit § 1 ¢atriton
(ACS, Anmersham_ Bucki nghanshire, UK), with correction
f ors quesrchingg iy 1€5/MH/9 abel | i ng node (LKB Wl | ac
1214, Br oma, vaed/esg 27 For the studies of the

t inGoRiimmation of memhaans infegf ¥£¥pM and 100 yM of

nDIecuIeA t c]%uantlflcatlon is confirnmed b
LC/ MB/ MB.  d)P eg?ﬁ (Sfeth %SH%%F&?P&HW%H %

Bef ore each tr nsport expe . the onfl nce of
t 1 é‘loenfeccﬁfla ﬁ'ioes caézrﬁ"%rr%e 1560 C#J & val ue
Wﬁ#ga%wﬁ$§ﬁﬁikgﬁkld mntth“fggseﬂ#§Hé¥ fgﬁ#¥kégh

e |anar ECtFO

rmno%qayers oyéga 0%2{ ﬁ{qh%ﬁpﬁﬂgéﬁ‘%{ Sé%éwedywanar

dighfeRreddeatl edHIac A feflilss oefr%ﬂés%cfé%r 3860 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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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 i ue of the
transepithelial electrical resistance decreases by
nore than 25% and when the apparent 20 perneability to
matuured s frei g et c@imd hatred 0t g sre cel) vedal oarhed 1 tome of
the flux Under equilibriumconditions, the val ues of

t buimali rlee tt ol iddewesl idt tdred AB ki yegttilon erppsd’d
BA direction are cal culated using the follow ng 25
eqiizgd ont the rggeftayen/ @ d3 r@present i ng the anount
of active principle 28 (counts/mn) accunul ated in

t e VAL IR TR 2PRAFSHy RIFSIREL I W er val dt
and A being the exposed area qf, the nol a

1.13
cnR). f) CallCtf ABRAFGIT (BRFUGAREENY p wa%% ifé%/nrsltol
Th t bility (P f i tol. f
e 2P A TR P A (Pdaine net dTRo i ity fipal
b l.yi t-he. foll i ti . PaPp =J/C C i
Qs St R R T S G S T
MRALUM 5/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+[Ioqupp
—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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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 |l og
Papp 24.064 1+ -5.595 ) ||l The extrapol ated absor bed
fraction is calculated for the studies of transport
in the AB direction on the assunption that neither
the solubility 20 nor the degree of dissolution nor

t hes effdiua tRT hanipgaRa NeY] thie 1stahididy dm dddhsport in
gastrointestinal tract is a barrier for ora

alser piE amd BS Stnedie ieind (esiiny raicgidtlzarcontrol donor
concentration: a) Determ nation of the flux and of the
I foracdldtular or2% atounulstlivan ofheamptirisecield ul ar
accunul ation of nolecule A 29 is evaluated in
pdrainudlatdiarh Bst wdicds off thesss gommulat idres AR R BAg
directions using either a control donor _fornulation
omod g ey Asdlalglded ol s1®t farvul @t'Men B, each of
these fornmul ati ons conprising 5 nolecule A labelled
with 14C at "hep feumlaman forifultastad 81 $heedtfed in
the BA direction, the basqlateral side conprises a
cGHTEAE T BondiSs Hafa et HE S FIRT S5 3 ST

\Mdggékh%olution 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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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 m otes, either fromthe
apical side or fromthe basolateral side, in order to
determ ne the values of the fluxes (in DPMcnR.h) in

t HerolXABcdnd nBA tdirree ctfi GIBS,S /a%e RiEss dnififed alpolvef 2GHazjol
Determ nation of the intracellular accunulation 1In
pdPd vell%)f.or each of these tines, 6 wells are

conpl etely enptied of any medi um and t he

corr espondi Ag a1 trEshispeadiagovdice ¢edi@ Was hdd Las pps
25 (Phosphate Buffered Saline) at 4C. These filters,
wihireR tasaty fidre lcqiay 2 tde (dduig é 5 merddide@ached a

tube conmprising 1 m of a 50/50 30 (vol/vol) mxture
oft O%€sg HEPES er and of ethanol (95 vol%. After

M Che |1 urdt e SRS LB PRO0 g o S R
R T
counter.

The results are expressed in disintegrations
per minute (DPM) accumulated in an 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



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 dianmeter of 3dhich 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.
26GEsWed 18068 18%9)f1uxThea lagsacdrita iveldunm dfhe mEudies of
nmonol ayers growi ng on a 1.13 cnR pol ycarbonate filter
i $naneEpPorR4irk tiee 2k egid AR dagetdions nefdect a
correspondiqg mean of the counts of the 20 6 wells
Ths)

(it SDPEN ima s | faamattde  iys idealqfattiieh astl ishdowards

perneability through the apical and basql atera
ST &R iR orte o TEATE (R Sashe ARAtdes TRpeE G

PRI L A, LRSS B OB e
e ORI kLA AP Al SHsy
the studi os 67 T PaeharP 495 RS En T RAT rEN e
15l 1805 Sl S o A el e

basplakanale e 0T dhp BPAR M QRIRn sl bheinng | 1
DPM cn®. h) or fromthe apical side for the B

10 dig=actuien {3 BARe it iihtRManii): accumulation

15

20

25

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

CB

Papp - and P,y are the mean membrane

permeabilities in the CB and CA directions
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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 di3rections respectively. In
this case, the fluxes neasured in the AB direction
(JAB) and in the BA 15 direction (JBA) are equal to

t heeddaeisrdIom t he inside towards the outside of the
cell at the basolateral nenbrane (JcB) and at the

api cal nmenbrare alofs ofespiectmeass! wenbhmamenbr ane
pernmeabilities are calculated 20 according to the
eqrextnienist L iPaRRE CBe CPARNWCr tAR! uglicR Goal aindtRaPP CA
= JBA/CcBA _ JCA/Cc AB 25 P aPPCB and PaPPCA are the
meefn Weelnlist s reranshiid it ddhg ransk tdemrfFugded. The
directions 32 respectively. The val ues of the nean
neffbrdsfe Chhdtifedinan thlaxes endhicdfulthieedandt g teade drular
the 24 wells corresponding to the condition studied.

THEIS ARSI BIS (6 meai [abiey ahed o of the
Iugtégvce:l.! }!ﬁl’”cgqrrrt Cg)no%e fr{gatéoor?:%earc%n isfzolo%als%lillldaitee . The
standard deviation of the population of the 24 wells is

also calculated.

1.6) Stability of molecule A in human duodenal liquid

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



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 immediately after w t3Rdrawal is defrosted.
Centrifuging at 1000 g for 15 mn renoves the
subst ances resenbling nucus. The 15 pH of the
supet rfat arft, il adjustéEd 13 G 10 adidivtiesh 1670 NES
buffer (1250 MM in PBS-CMF), a value simlar to the
mes AR ueo fofeadie Rﬁ@Rﬁratth@ff ragsh vHiddwiren |anghigixed
Mol ecule A is dissolved in DMSO and either diluted
diiddt 1579 PIBSYHEMES HufFatQomt d9C de frlt the
pggg?red in the formul ations hefore dilution in

WRPES i 58 ™ 1 Jf@ot%ﬂwlae%%rﬁ%ﬁwew

f I b 0- he
e E e T
rﬁdetn% | i an| rrll%\rsgil da'Lrte@ndS%/lés ménth' n a 25 1/1 (v/v)

are Y er order for the
finaly copeaniid o of nolecule Ato be 5 x 10-5M At
1l
T—:—g—%%nnegiatéﬁgﬂéfter m xing) and at 33 T =5, 10,
15, 30, 60, {90 gnd, gﬁ%]fﬂvﬂ@ $at0 rrsdmLs, W each

preparation are w thdrawn a n1xed wi th the 'sane
valdngiof AagetiongriteAG t halde)t, h%ac@ﬂ%ﬂijﬂﬁq 300-

reacti on. The sanpl es Ver e subsequently 5 centrlfuged
10 (HM00 g Sy fedriwi)cand ddaedsinee niicaic drsy 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
15 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
20 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
25 0.15 mg/ml (14.67 upuCi/ml).
Each formulation is subsequently administered

to four groups of rats by force feeding. The
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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 hours8a 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 admavgsaosity ofil vidllukg) . ( 1Dhenlf/deanulist iadhisisysed tion thse
in vivo study are described in Table 2. For oral
athedyi serighitonn owdeyoltombave eadeseofoft He & madékg. Two
fornmulations tested is mxed with 20 2 volunes of
wetde raga ovipgo edu siny medlisy pegeivie dhgecond rdbisailintd on
honogeneous enul sion conprising nolecule A at a
cGheEArT Areonads thersapgeH Verhe ati RaldoSEn Odntlr-&t iMgH k9
in each of these fornmulations is identical to that of

t A& @oP{f)ﬁbllmef E?imjfl QHV/68-with PEG that is to say 25

0. 15 ng/ m 4.67 pC/m). Each f | ati [ .
subs eggent |y %Ad r?laﬁ:'r%sf)gr 53516 9%%1”853 Q’gﬁ&%‘;b%g’fel ?fgtcéa B\ d

f f hng.. The 34 i NihSt [ I

PR EBR0 03 AL AASL T SHLOBIATS (Micorea

h %g/e 12409806 £1 t%]eﬁgjaﬁgt.iﬁv‘% r &%&?‘9 59 QRS 50 fnﬁqln i mal s

receive the control solution yc/ w t hrough the

cqedals3vein @braaqqs%h%fo%h%r”%&%ﬁps, 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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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-origtal withdrawal; at 6
hours, withdrawal is <carried out by incision at the
carotid artery. The sanples are collected over tubes

t raatesd ofM ddndéthi-amd dvephd i tied ep Baehnaar Brat oF edo ad Hdlirs
The 15 plasna is separated fromthe whol e bl ood by
centtref ugitpan@o)edninrsthrtmaonat 4C. The

radi oactivity present in the plasma fractions is

measur ed wi tfpm Heesr i ¢dlrulat coumit ekt fFheassumed that
concentration of nolecule A labelled with 14Cin the
201 dsrfer} sclsgraneede i nthgy. i icaqthiey Hey centidie Ame,
absorption (faPO of nolecule A after oral

adRHi StFatiieh TRl 24P T3t fled eI RFRIYEP
R8BS
GIEICHFEIC A EE D, SIRERE
b Al b B S E Y cach group o
th@limals 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



10

15

20

25

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 oral3eformul ation. 10 2)
Results Exanple 1: Mlecule Aln a control

formul ation, nolecule Ais subjected to asymetric

t ioayisqeeidiom t Nowlepandi g wvn itsddie Jdancentdedilyy in a
PappBA from 15 to 24 tinmes greater than PappAB (Figure
1, veAppdnth xakdgarpkhicn efff exdte iast inaed yaitred diye vaeraalplgn |
or nicardipine (Figure 2, Appendix 1); it is thus due
t d esre ot ar o?rronP -y | spogmrotigim, whi ch opposes the
transepitheli al assage in the direction of the
addoFffieat «f trhﬁ preulmtigns qpethe wetdami@f ity of
m%lecule Ais Iow (0.4 ng/n1) in an aalueous madl um at

a o A B A e (5=

nol.ec eAlsu tableln I IUId
(Rlgiksas FrAnerhit ConBIaiae U e
fg:c _SZI 36 permeation, |ow sol ubi I ity,

i NSY°abi i“{°37*° 3¥&ults in a very low absorption of the

active prln%ﬂ“é&ﬁ%f%d@ﬁts on transport through the

monolayer where the formulations tested are in the

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



| 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 formul ations tested are iy the 10 donor sol ution,

PappBA is reduced and PappAB is increased wth

respect to the control. The solvents used to prepare

t g8y figldnd aid HNne 1 wefdoolc anthdasgadl , 3dkever

have no effect on the Papp values (Figure 3, AppendiX

1)t he THherRapiplBA/HaAB tadngpdrx onlty ifd apdatiet byl

4.7, depending on the fornul ati ons used, whereas it is

1&ERtfar dfhes conin alhe iARlidiatddigidrhaind gy actfiartor of

efflux of nolecule Ais affected by the fornul ati ons.

b)3 -Bf figrttlen BAhealinaatdcel | (Madrleacdunul ati on of

mol ecule A in the Caco-2 nonol ayer 20 The .

5intracel | ul dheeddmulamicon somaAR @A AoNRbie e ®

with 14C and the flux through the ¢glls were neasured

i FPEERY S1O5UE petd e tIBH t Panspott IFRRBEHNCRAR Parp
0- 2 nonol ayer. When the apical conpartnent (that is

tcg%éy,fé%# P o dnt?act® SAUTE Pigl Yo pioteiT) bR e st
2l Ehe O Bt TGP GEGTRE % 4 el b QAR 40 0, AE and
31 artegvegl';_(\:)e CrRASEH W L IR S NG LU vement,
10 Papp® and Pupy® are the same, indicating that active
transport is inhibited.

Table 3: Intracellular accumulation and

apparent permeability of molecule A.

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

15 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, used in the
formulations tested, the solubility of molecule A is

20 6 mg/ml and 2 mg/ml respectively.
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the direction of the transport: it is greater by a
factor of 8.5 in the AB direction and by a factor of
3.7 in the BA direction (Table 3). 5 Wen the apical
conpartnment conprises a control solution (0.50-8
DMSO) , PappcA is greater than PaPpcB by a factor of
4.2 because of the active tramsport of nolecule A by
P-gl ycoprotein. In contrast, in the presence of
formulation B in the apical conpartnent, 10 PappCA and
PaRPEHE fycx (dfe tIRTEf ovmiitli a0tAilony) drhatheacitakai 1igyanspor t
is tnhibited. Table 3: Intracellular accunulation and
appdreantlepeX neabi lity of nolecule A Formnul ation
Control B Cx'" (DPMcm) 2.0 x 105 2.6 x 104 1.7 x
106 2.6 x & sICGBI(IDRM o2 npler2de 798 rg8gBanarl 4Dtodenal
PaPpcB (cnfs) 1.7 x 10-6 1.4 x 10-7 1.4 x 10-6 2.3 X
16-AuiCCRR Y DRMeI®E 9.10 » 1R tr13 forpprlag ipry, RPs of
4.5 x 105 J (DPMcnR.h) 23 625 2630 16 000 783
Padsc ' (o Principlede ydrolvendy af tex 145 grirgroes.
10 8 2) Effect of the formulations on the solubility
of L S e K T SHMitiMSy 9 Hol1addi% ®a qin

aqueous . sql utions i.s very |l ow at si ol.ogi.cal
(SRR P S Ry o b S g i 8 g7 F
thre fortrriuvle tions tested, the solubility of nolecule A
i § 66 ny/ Y-and 2 ng/ M respectively. 38

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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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 control

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 nolecwaloe A are still present
with fornulations B and F respectively. 4) Effect of
the fornmul ati ons on the absorption of 10 nolecule A
Malceitda g was tdie/ emvarrad lloh intakeatis igosaidslieous

formul ations (Table 2). In a solvent system such as
PEGe t H® dhsurerisertlies appareBdspeimeadislorit iion the AB
100% for each of the three fornulations used 15 (Table
4). TaBligestimsy ang de nfdusdss st dm (he BA gdixgetion
oral adm nistration of the fornulations to the rat.

AUC (O“G”W) TEshadtaticon (R teqin Hormd Fnn ‘(F(?@)%)re 3,
Water/glycofurol: 0.68 0.13 (32% - 50/50 (i.v.) PEG
0173%@? R$AW110% 69 25 4% 6.8 Soy/dyc 0.76 0.16

grfﬁ 1(%1&%}a%%el e( Z":E%r]éfé‘} qffl accuﬁula 7:|.oril'60f
molecule A with respect to a control formulation
(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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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 contro
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
st@hlid inte M £TAR ALdotdsd® Thiotgenabrdpauttidys 4@/20 in
protecting the active principle fromenzymatic

hyuteo| tyrsarssffdartg umesd Hym Apgdessli Xt Iposd bt tad madunird et ethe
absorption in the animal, whereas it is only 25%in a
sqlasFrgs i e bechlass PEG B0 @ Ghercasnemelayers in
absol ute bioavailability 15 is less than 1% froma
sudpenst oy idlweay) . Exanple 2 Ml ecule B Results

for transport through the Caco-2 _ nonol ayers, show t hat
nol fcul RIFeARRridhfFTIRSRRE L N Fhe pibiesion
This is because, in_a formulation conprising 0.5% of

DVBO, t - FF it riRf rleatul ARSAURE 1Yt drhed: PP i A thhe’
I(/:i_\iBr glctr Ievgl:#}?gr%_s‘l&éﬁ%_%gé%rgergfum2Pncplalp§1rllgn (5.h5€%86/_\f DMSO,
the apparent permeability (Pasp) 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



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

f M@Dechld n Hbrimddted A r2.00190 M3 Grefcermul @ thicgiy & ,1 B
Perneability of nolecule Ain the two directions (AB
arctc BA) in nonol ayers of Caco-2 cells. Figure 2
Modul ati on of the perneability of nolecule A 15

t hrough the Caco-2 cell nonolayers in the two
directions AB and BA by verapam |, nicardipine and
progesterone at 100 Min the donor solution. Figure 3
Ef fect of various formulations on the 20 perneability
of nolecule A through the nonol ayers of Caco-2 cells
in the two directions AB and BA. Figure 4
Intracel lul ar accurmul ati on of 14C-nolecule A (50 AM
in the two directions AB and BA with a control 25
formul ation (0.5% DVSO and fornul ati on B
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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 nmethod for adm nistering a

phar maceuti cal conposition, $bnprising orally

adm ni stering a pharmaceutical conposition conprising
a 5 self-emulsifying mxture, said self-enulsifying

m xture conprising one or nore |ipid excipients, one
or nore surfactants opti dffeh¥¥E€ one or nore
cosurfactants and one or_nore_active principles, said

phar maceutital RoRAPORPEi BT AT HL 8reRFRSc? of

enhanci ng t he %O absorption of the, one or e active
PRI AE H5P T CHBRRERT SR rOTRT hE TARTERTIBn of

e . 2 C di . ' .
crari e (s RPN TR SR F G epieing o
SEUTELfT 2 £01 N8 OB ONely LURD o SYEQLSOhiciie
AESRH BPnd Cofed M dor ML S| & S2kfo; HEE MBSEAtbEahore
conposi tion has an effect ‘'of enhancing the absorption
ofutfiecOsht ¥ Copt 1 B8 P1 @, Abndl bAChOLEScdYur Pa FEEHES T S
involving: 20 - inhibition of efflux punps, and -

| $ie¢ eas emb e t et 56¢ Ubt1hd ¥pDés | hea BEtperpstact ptel

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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4. A nmethod according to claim1l1, wherein said

phar maceuti cal conposition has an effect of enhancing
the absorption of the active principle or 25
principles by a nechanisn1in%glving: - inhibition of
efflux punps, and - increase in the stability of the
active principle in the gastrointestinal tract. 43

5. A net hod accordinghto claim,]l, wherejn sa

phar naceut i 2al c%nﬁ% PHOACRIE AT eF PeEtad R enHQﬁEFﬁﬁ
t he, b ti { |
b2 BB AR Roor v PRGPORS: EPRnRBR: FBeEoRFT Py
ngHéhCﬂeénEBSagssbg EDSnSSkUPb%eSéFQ% E?lﬁ@#b?%eor

rease In

t |t t. 10 6.
2?%%¥Eogié§0b?d|nméehgﬂ Sga§%58103ﬁ inal trac

acco gto c alm whergin the efflux

punp ishih ot ¥EORE O &F Myl . pin®t hod according to claim
1, wherein after the oraJ?y admi ni stering particles

are fpidEsheieintohe dsT @S] b f tthee S T eeubBihyiple,

m xture with 15 duodenal fluid, said particles having
a sizend®df less than 100 nm 8. A nethod according to
claim1, wherein the one or nore |ipid excipients are
sel ecimdréamen 1het hgrougpb thinsy s f nchefagt ircerpdesgiple
fatty acids and their

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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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: - glycefyl linoleate, 25 -

gl yceryl nono-ol eate, - glyceryl oleate/linoleate, -
gl yceryl laurate, - polyglyceryl-3 oleate, 44 soybean
oil, capric, caprylic or lauric acid triglycerides,

and RLHAH: 10. A nethod according to claim 1,
wherein 5 the one or nore surfactants are ,

hydr ST <. cf‘PrY,eA“rFet%ola&E@rﬁ& tiF g aisRmides, and
mhereﬁp . the one or nore surfactants are |ipophilic.
12. &’ﬁ?ﬁh&ﬁxﬁgbording to claim1, wherein the one or

Tor & surfa01¢?t§A3$gtﬁgéegéggr5¥§$gégecgggyplL1&herein

consisting © yceryl “capryl caprate

ggﬂrl%ow@t@yhﬁ&fe gé%gfgeéaﬁ sTdEL “?%‘?%A@‘n%?ﬁga -

itan pol yoxyet ene ol eate.

according tp) cl ah Mdeh¥hieseiPradngtfs PhaidRceuihestin
conposi tion conprises the one or ~nore cosurfactants

afige t Hife OHE AErdDECr EQSLERBSt @hd S1igbshsEl€cted from
the group consisting of:

12. A method according to claim 1, wherein
the one or more surfactants are selected from the 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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- 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-enulsif$Png mixture i s conposed
of Gelucire 44/14(r), Plurol deique(r),
Transcutol (r) and DMSO, in 25 proportions which can

respectivelx var bet ween 50 and 60, 15 and_20,
and 20, and*5-an& T5theg afsorﬂlﬁ@tﬁedcée&Br&vnahﬁaeln

gﬁﬁg“géaf“‘eaezﬁsgwaf%ahﬁ%%%sfp%ap@ps gty
R e e T T
1 5

L5302 A b O Dot agBEOMgRc{ S0 ano

cgaposedagfy &8l ugsr ang446146h), slahgasel (r) and DVSO,
in proportions which can” 'respectively vary between 65

and 85, 15 agd 23, ma@RHod adBo2BEndStolélafmmet h@Herein
according to claiml1l, wherein the self-enulsifying

NtkkUEelifs etQBREQUNnaf mRktsirBe i s3bohpbsedCoenaplatire
EL(r) and DMSO, in proportions which can respectively

vary 188t whebrd8oafidahf, DHBOandn5propndtionséswandhlban
18. A nethod according to claim1, wherein the

seebpertiiveflyi mgrwi ketweens 66o0apdsé€8,ofl5Gahdckhe and 5
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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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 nethod according to claim
1, wherein the self-enulsif4¥ng mixture 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 nethod
accor di ng t%oclaﬁnmithﬂﬂe@%¢ﬁr@h%95%9fC%ﬂﬁmsifyWh@reln
ture Ls copposed of soybean, oil, 35-1
d‘—ﬁ%ﬁﬁ%f— @mefg E¥E PGB B Dde:OWOS% %%héa%
gan respectjyel y vary betwegn 2 and 5
RERARIENE i SRR Lo ARG ingADMgg’
ccordin 0, wher
2%??3%%‘ RBASA OcEL AL de LR N tDohctvccn 25, and

g?l éﬁalﬁé ) 28 SHRPYHOT EL&E% 1€thangl sandy 15,

yco urol, in proportions which cah respectlve y vary

10 bet ween 25 angl Aecnhdd §8g0§§1n§5t§ngl§§m P, aﬁgeﬁéln

and 5 and 15. 22. A nmethod according to cl ai m

Whies es81 ft &RuSEl Fyenyl sikyhPEe D& XéshBossd c&m%yﬂe@ﬁ
soybean oil, Misine 35-1(r), Crenophor EL(r),

Tdsanscmm;iné 3Rd125 OMsLphor PEDPOTr éthanoWhard can
respectively vary between 25 and 35, 25 and 35, 25
agtly86fubohndid Sprapdrt boandwibch 28an Arespbodively vary
according to claim1, wherein

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



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 267and 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 cel lul ar_penetration of an active principle

| pRldanceduEheere sl utanppenehyahition nPSt ani agt bye
injection an injectable solution that inhibits the
PPHEYEHRE Ot BRFC ofhe heuBawEefetbPis and 47 enhances

the cel]lul ar penetration of an active rinciple int
the t UMBEFSERI | SEe iRl SF HEOR hEoT A bER SHMBDH BEF o S61f-

conp isgs.a self- emulsifying m xture conprising.one
PR EEY B9 dTEAERET pr ek THRE OPC B MRk £ AEP AL o
5 aQQciﬁféhQQ?l$Me08§ mgfengﬁ§f§8§gﬁégcéﬁ@fSoptionally one

or more cosurfactants.





