%

CASE 100- 7752/ W CYCLOSPORI N COVPCSI TI ONS FOR ORAL ADM NI STRATI ON The
present invention relates to novel galenic fornulations, in particular
novel galenic formulations in which }he active |ng{ed|ent conpri ses one or
nore nmenbers sel ected fron1cycllc pol y- N-net hyl at ed ‘undecapepti des of the
cyclosporin class - see e.g. GB patent publications nos. 2 222 770 A and 2
228 198 A and equi valents worl d-wi de. As discussed in the said GB patent
publ i cations, the cyclosporins present highly specific difficulties in -
relation to adm nistration generally and galenic fornulation in particular,
inclyding in particular problens of drug bioavailability and variability in
_patle t dose response. In order to neet these and related difficulties, in
GB patent publication no. 2 222 770 A, galenic ' are discl osed
conprising a cyclosporin as active ingredi ent 5&%553#é§¥7%§23 t he form of,
inter alia, a mcroenul sion or mcroenul sion pre-concentrate. Such :
conpositions typically conprise 1) a hydrophilic phase, 2) a lipophilic
phase and 3& a surfactant. Specifically recited hydrophilic phase
conponentGYELOSRORIN (COMPQSTHIONS MMIM t he
trade nanes Transcutol and dycofurol as well as 1,2-propyl ene glycol
Preferred |ipophilic phase conponents are nedium chain fatty acid
triglycerides such as known and commercially avail abl e under the trade

names M gi-n@bregaateinv&wazp&el@emo ricvelleyal dlend Foraadabband, i gl yol

12 in h referr 1 77521 W
8 bei %ért%‘.c gow?e ° %.en:.c formulat:.ons in which theogthve/:Lngred:.ent
&»; comprises one or more .members selected from cyclic poly-N-methylated

undecapeptldes of the cyclosporln class - see e.g. GB patent
publications nos. 2 222 770 A and 2 228 198 A and equivalents

world-wide.

'As discussed in the said GB patent publications, the cyclosporins
present.highly specific difficulties in relation to administration
generally and ga;enic formulation in particular, including iﬁ
particular problems of drug biocavailability and variability in

patient dose response.

In order to meet these and rélated difficulties, in GB'patenﬁ
publication no. 2 222 770 A, galenic formulations are disclosed
comprising a cyclosporin as active ingredient and which take the
form of, inter alia, a microemulsion or microemulsion
pre-concentrate. Such compositions typically comprise 1) a
hydrophilic phase, 2) a lipophilic phase and 3) a surfactant.
Specifically recited hydrophiiic'phase components are the products
known and commercially available under the trade names Transcutol
and Glycofurol as well as 1,2-propylene glvcol. Preferred lipophilic
phase components are medium chain fatty acid triglycerides such as
known and commercially available under the trade names Miglyol,
Captex, Myritol, Capmul, Captex, Neobee and Mazol, Miglyol 812 being
the most preferred.
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Sui tabl e surfactant conponents include, in particular, reaction products of
nat ural or hydrogenated vegetable oils and ethyl ene gLycoI such as those
known and commercially avail abl e undey _the trade nanes and

Ni kkol, the products Crenophor RH40 and Ni kkol HCO-40 Eiel ng 1'ndi cated as -
especially preferred. GB patent publication no. 2 228 198 A proposes an
alternative neans for neeting difficulties in relation to cyclosporin

adm nistration. Specifically it discloses oil based formulations in which

the oily c&umabeetsmauuaaeScmmusahnamu@é tir paug;@mae ARActidn

gl ycer ol r (||) 2- l.ene conplete or partial-
esters or ||E5L"?Lsor%%fa urgtjjrrp }?%dr"rgo %Fa}'e%%t%’ﬁ? °¥e Pbarbwe eRﬂown\dnd
commer ci alglycatasuciplas thoee lohewr raanlbnamemﬂhyeaaaialwmaﬁ%raﬁhéw table °

%

tri- and waabahm%y@éashsemwﬁoﬂhag SddaRed CoIp | 3
addi ti onal rise a surfactant component,” for exarrp 8 aﬁmo
but are pPH'h‘Péb 9°T4°e@e6Pgah’Vd¥ﬁRﬁQ§pﬁFI P@%@P&éﬂeﬂ?gfm as et hanol . ..

Descri bed and exenplified conpositions are free of such components. In

accor danc t he pr.esent inventj has now surprisingly been found
t hat partl%gupg Yt & ‘@Hﬁ&%&?o&%ﬁ %Eaaii%ﬁl% ROPREPSt 1B Rl Yexrakdve means

parti cul arffloy meeeimsdifdibubeies I:abgrleuayimaﬁoaefyeublﬁﬁdaﬁ& AwhineSEELion .
variabili r: s@an -Su t oavai lfability, arampters, are
SheElel By A HiRRL NPT EPIIEERNT b APRER RoVeHs

obt ai nabl e Osi t1 OnS Del ng o W,
its br oadé@inpagﬁé"etcomrpﬁas nmc@nhlmltloumsmu-gﬁyceni;ﬂe sndg (a) cgr&mn n

as acti VephBGiQﬂlé'étterlsnoi? @ﬂf 'frZJﬁ'gbyﬂﬁgrmycggng mg Vet %a %’gﬁg""ﬂ;he ter m\/

glycol; 2) a mxed nono-, di-; : a sur
"phar mace §EFEEF Fontiddit FoRbital t&‘é’é‘&lﬁ'é?e‘?rn rarhink ??féers The products

known and commercially available under the tradename Maisine are
proposed as suitable tri- and partial glyceride components. The
disclosed compositions additionally comprise a surfactant component
for example Cremophor RH40 but are preferably free of any
hydrophilic components ‘such as ethanol Described and exemplified

compositions are free of such components

In accordance with the'present invention it has now surprisingly '

been found that particularly stable cyclosporin galenic'formulations
having particularly 1nterest1ng bioavailability characteristics and
reduced variability in inter- and intra-subject biocavailability ' .

parameters, are obtainable Such compositions being new, the present \.J
invention prov1des in its broadest aspect

A pharmaceutical composition comprising a cyclosporin as active
ingredient in a carrier medium comprising: ' )

1) 1,2-propylene glycol;
2) a mixed mono-, dl-, tri-glyceride, and

3) a surfactant

The term "pharmaceutical composition® as used herein and in the
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3- 100- 7752/ W acconpanying clains is to be understood as
deflnlng conposi tions of which the individual. conponents or ingredients are
t hensel ves pharmaceuticall'y acceptable, e.g. where oral admnistration is
foreseen, suitable or acceptable for oral application. Cyclosporins to
whi ch the present invention applies are any of those having pharnmaceuti cal
utility, e.g. as inmunosuppressi¥e agents, anti-}W-azs24% agents and agents
for the reversal of nmulti-dryg resistance, as knows:and described in the
art in particular Cyclosporln A (al so known as and referred to hereinafter

C?cl osporin), Cyclosporin G
[0 ( hﬁ@k&ﬂﬁﬂﬁ§ﬂﬂ&'lléﬂ§ksf ]dbeﬁ ud§596;§:2 i:'BefQﬁEhﬁzgpmpositions of

- deshydr oxy-3""- [err C closporin. _Conmponents (2) in
the co tF‘!ﬁlé“B?VitQ\‘éllﬁ‘fR)‘kPMWW PF %Ptéoﬁﬁ tbemsplyesres of [err]

fatty aﬂ\di'mﬁ@é\fticaﬁly a%ﬂé’pédbﬂ.eQ'é’.@erf&%, ompeemﬁiilsh&ﬁroh] isatty acid

nDno- and tr|? cerides. m g ag ﬁg@gonent of said m xed nono-,
~ and ?rreiseﬁﬁ‘y@g? RE\ASESRERNLS: %Pﬁ APRFATEFOBNG unsaturated fatty

aC|d reS|dues Preferably however they will predom nantly be conprised of

unsat ur Qe ALy B8 IhiLE il Gede AVt bappl Al hed 1391 YE e 2 1Y aci d

reS|dues -exanp ol en el C and BPeIC ae eS| Suitably
conponehﬂ“(‘!)?hﬁmhcwiﬁ# itiditycgsg. GOVImMMOSLPRIGSSive ageats, 75% nore

prefer a&lﬁ_ﬁé%sqrumginby AR Qféntkeféﬂ tHQSf’édéﬁ:ﬁF%ff iﬁit\i-éﬁh €.g.
l'i nol eni c I nol ei ¢ .and ol e|c aci a tri é%} cerldes Sui t ably

| -
they wi F9SiS8aRRe.sas knovniand, deseri édgin Ghe %% pfﬁ% afei ght or |ess,
\sat ur at @eklbapéninahi (hlse. BnowddhidndCraffeired ofy hercinadtePrae-, di - and

br cf or S OF BB P T aaRe T ™ B SEaaFohEay L R B T Saeles V%Btgi"” o

conpr i sendaﬂ3'—deshydroxy-B'-keto-MeBmt]1 [Val]2-Ciclosporin.

Components (2) in the compositions of the invention preferably
comprise mixtures of CI;;zo'fatty acid mono-, di- and tri-glygerides, n
especially C;4.15 fatty acid mono-, di- and triglycerideé. The fatty .
acid component of said mixed mono-, di- and tri-glycerides ﬁay
comprise both saturated and unsaturated fatty acid residues.

Preferably hovever they will predominantly be comprised éf unsaturated
-fatty acid residues in particular, C;s unsaturated fatty acid residues_
for example linolenic, linoleic and oleic acid residues. Suitably
component (2) will comprise at least 60X, preferably at least 75X,
'mbre preferably 85X or more by weight C;; unsaturated fatty acid, e.g.
linolenic, linoleic and oieic acid mono-, di- and tri-glycerides. '
Suitably they will comprise less than 20%, e.g. ca. 15% or 102 by
weight or less, saturated fatty acid, e.g. palmitic and stearic acid
mono-, di- and tri-glycerides.

Components (2) in the compositions of the invention will preferably 5e
predominantly comprised of mono- and di-glycerides, e.g. comprise at
least 50%, more preferably at least 70%, e.g. 75%, 80%, 85X% by weight
or more, mono- and di-glycerides, based on the total weight of
component (2). ' |



| east 50%. nore preferably at |least 70% e.g. 75% 80% 85% by wei ght or
more, nono- and di-glycerides, based on the total weight of component (2).
-4 - 100- 7752/ W Conponents (2) in the conpositions of the
invention will suitably conprise fromabout 25 to about 50% preferably
fromabout 30 to about 40% e.g. 35 to 40% rmnoglﬁcerl des, based on the
total weight of conponent (2). Coftpdnents (2) in )sition of the
invention will suitably conprise fromabout 30 to about 60% preferably
from about 40 to about 55% e.g. about 48 to 50% di-glycerides, based on
the total weight of conponent (2). Conponents (2) in the conpositions ofu
t he i nvertomponestis| (znlihatﬂqcomimtmsabflﬁmtnféiﬁtim grill.rslmtahnut 7.5 to’

about  15%qu&r f—% %ﬁ&ﬂ? aboy® ésV:Wb%tlg 58 &Ieé&?.y gg%n XFQ\W)%BeP b V% in the

conposition nventl on ur e “of dual
nmono-, di40%gre4gs 3§I5%é9¥d@9“98\13’&ppi4ﬂ§m sedr en atﬂlﬁv@tpiowlsblmf

Convem erdomporiiditeyey. they will conprise transesterification products of
vegetable oils, for exanple alnond oil, ground nut oil, olive oil, peach
oil, palmoil or, preferably, corn oil, sunflower oil or safflower oil and
most prefOempbxlgntso(m) dhl thencolpayliy be @E.tr&mhvérrtaasa&uerénﬁjtﬁaly on products

are gencr %lnk,yhs%b?]@{{f%ﬂom’ Reg Iaﬁ’%{‘ﬁf o) pe o]T%ggvgaeB?‘btprl a % agngflﬁl yst .

gl ycerol, rature in

under an 55%ere.gat quhéi? etonb0%, doﬁxlmmesagbasadl om, the. gotalnveighttaofl ess
steel regghpPénentO(®y.fect trans-esterification or gI ycerol ysis. In addition
to their nono-, di- _ _

-
Components (2) in the compositions of the invention will suitably
comprise at least 5%, e.g. from about 7.5 to about 15%, e.g. 9 to 12%,

by weight of triglycerides.

Components (2) in the compositions of the invention may be prepared by
admixtﬁfe'of'ihdividual mono-, di- or fri;glycerides in appropriate
relative proportlon. Conveniently however they will comprise _
transesterlficatlon products of vegetable oils, for example almond
oil, ground nut oil, olive o0il, peach 0il, palm oil or, preferably,
corn oil, sunflower oil or safflover oil and most preferably corn oil,
with glycerol.

Such transesterification prdducts are geherally ob;éined by heating of o
the selected vegetable oil with glycerol, at high temperature in the
presence of an éppropriate catalyst under an inert atmosphere with
continuous agitation, g.g. in a stainless steel reactor, tb effect
trans-esterification or glycerolysis. In addition to their mono-, di-
and tri-glyceride components, such transestrification products will
also generally comprise minor amounts of free glycerol. The amount. of
free glycerol present in components (2) for use in the composit1ons of
the invention will preferably be less than 10X, more preferably less
than 5%, most preferably ca. 1 or 2% by weight based on the total
weight of free glycerol plus mono-, di- and tri-glycerides.
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‘and tri-glyceride conponents, such transestrification products will also
general ly conprise mnor <anounts of free glycerol. The anpbunt of free

gl ycerol present in conponents (2) for use in the gonpositions of the
invention will preferably be less than 10% nore preferably |less than 5%
nost preferably ca. 1 or 2% by wei ght based on the total weight of free

gl ycerol plus nono-, di- and tri-@lycerides. - 1060=7752/v

100- 7752/ W Preferably sone of the glycerol is first renoved e.g. by
distillation (to give a "substantially glycerol free batch"), when soft
gelat%pe capsules are to be nmade. Especially suitable conponents (2) for
use i Mt I Llan t | | @ Wi | S.C i Ql | ow ng
corrponen?sie?n. tcih %Arll% §gi?tg1§ gﬁl’)"l!ljer%t\‘gnjtbéy(i\g/'lvlé'éflsE ﬁthm%‘;(}?e '%’gﬁ?htgfsttg?g#l%}e’i ght of
conponent{ te2give\Bntaubsyartiaddy glysexnl free Hatohh) cubrncisaft gedating 40%

D - gl ycerdagestes3ar@rtote tiad@0% especially 40 to 55% e.g. 45 to 55% Mono-
ptus di-glycerides: >75% especially >80% e.g. ca. 85% Tri-glycerides: at
| east 5% Free glycerol: <5% preferably <2%or <1% Particularly suitable
conponentEspé@aliigr suizable doporemtpotd)t fonusef ik vhei compobi tionsr 6f the

trans-esterifj.cati oduct s_of [ h] d | <. .TQr. ex l.e.as
conmmer ci aglvflnial\?gi Yg{)il g"ﬂ%océ’lmpf%ee tiﬁ?igté’i%%wnegl\@&spl\/’ ﬁgx.q&saghaber gaﬁg%stggr e
conpri sedamoneto by meeighy beEsedi owlthectatad weight efticdmpanent, (2h:- and
tri-glycerides together with m nor anounts of palmtic and stearic acid
nono-, di- and triaggycerides (corn oil itself being conprised of ca. 56%
by wei ghtMorprglvepeideasi:d25 33039 10 é0%ciegpecially oM sai4A% i c and ca. 3%

?st,,,gari ﬁ PILF1FERRSEE4:UBD &) 40PEY T0% P! espaaiaAyes0 Soi 55%,f @LgHaisskoessxavai | abl e
romt elﬁ)?xgp aprﬂus di-glycerides: >75%, especially >80%, e.g. ca. 85%.
Tri-glycerides: at least 5X%.

Free glycerol: <5%, preferably <2% or <1X%.

Particularly suitable components (2) for use in the compositions of
the invention are trans-esterification products of corn oil and
glycerol, for example as commercially available under the trade name
Maisine. Such products are comprised predominantly of linoleic and
oleic acid mono-, di- and tri-glycerides together with minor amounts
of palmitic and stearic acid mono~, di- and tri-glycerides (corn oil
itself being comprised of ca. 56X by weight linoleic acid, 30X oleic
acid, ca. 10X palmitic and ca. 3% stearic acid constituents).
Physical characteristics for Maisine [available from the company
Etablissements Gattefbssé, of 36, Chemin de Genas, P.0.Box 603, 69804
Saint-Priest, Cedex (France)] are: approximate composition

free glycerol - 10X max. (typically 3.9-4.9%
or, in
"substantially glycerol free"
batches, ca. 0.2%)

mono-glycerides - ca. 35% (typically 30-40% or,
in
"substantially glycerol free"
batCheS, eogc 32-36Z’ eogo
ca. 36%) '



Et abl i ssenents Gattefosse, of 36, Chem n de Genas, P.QO Box 603, 69804
Saint-Priest, Cedex (France)] are: approximate conposition free glycerol
- 10% max. (typically 3.9-4.9%or, in "substantially glycerol free"

"bat ches, ca. 0.2% nono-glycerides - ca. 35% (typically 30-40%
or, in "substantially glycerol free" batches, e.g. 32-36% e.g. ca. 36%
- 6 - 100- 7752/ WedL- gl yceri des  100-7752/w - ca. 50% (or, in

"substantially glycerol free" batches ca. 46-48% tri-glycerides

- ca. 10% (or, in "substantially glycerol free" batches, ca. 12-15% free
oleic acid content - ca. 1% Further physical characteristics for Misine
are: acid value = max. ca. 2, iodine no. = ca. 85- 105, saponification mg. =

ca. 150-173;( & " Lexi kon’ der i ", 3rd revised and expanded
edi tion (18!@39{1"%94‘ %%, p.768). The SBEX ?ggggpﬁ ehgen Mol sine i's

typically: palmtic acid - ca. 11 596 oleic acid - .
ca. 29% linoleic acid - ca. 56% ot rs - ca 1.5% It is especially
preferred thatgiyherigagponent (2). gad-108 g;,ycg{,ol transesterified corn oil
is clear, e.g. after keepi ng a sanp.hgthﬁtﬁny glycerol free"

batches, ca. 12- 152)

.

free oleic acid content - ca. 1%

Further physical characteristics for Maisine are: acid value = max. v
ca. 2, iodine no. = ca. 85-105, saponification no. = ca. 150-175
(Fiedler "Lexikon der Eilfsstoffe",ISrd revised and expanded edition
(1989) Vol. 2, p.768). The fatty acid content for Haiéine is
typically: palmitic acid - ca. 11%; stearic acid - ca. 2.5%; oleic
acid - ca. 29%; linoleic acid - ca. 56%; others - ca. 1.5%.

It is especially preferred that the component (2) e.g. a glycerol
transesterified corn oil is clear, e.g. after keeping a samplé in a
refrigerator, e.g. between 2 and 8°C, for 24 hours, the sample is
clear at room temperature 1 hour after taking the sample out of the
refrigerator.

Preferably components (2) have a low saturated fatty acid content. L_#
Components (2) meeting these requirements may, for example be obtained
from commercially available products, e.g. obtained therefrom by
methods such as separative techniques as known in the art, e.g.
freezing procedures coupled with separative techniques, e.g.
centrifugation, to remove the saturated fatty acid components/enhance
the unsaturated fatty acid component'content. Typically the total '
saturated fatty acid component content will be <15%, e.g. <10%, or <5%
by weight based on the total weight of component (2). A reduction of
the content of saturated fatty acid component in the mono-glyceride
fraction of components (2) may be observed after the separative
technique. l
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?efrigerator, e.g. between 2 and [err], for 24 hours, the sanple is clear
at roomtenperature 1 hour affer taking the sanple out of the refrigerator.
Preferably conponents (2) have a | ow saturated fatty acid content.
Conponents (2) neeting these-requirements may, for .exanple be obtained from
commercially avail abl e products, e.g. obtained there&fromby nethods such as
separative techniques as known in fhe art, e.g. fr _bygiﬂfocedures coupl ed
wi th separative techni ques, e.g. centrlfugatlon to renbve the saturated
fatty acid conponents/enhance the unsaturated fatty acid conponent content.
Typlciroy the total saturated fatty acid conponent content will be <15%

% or <5% by wei ght based on the total weight of conponent (2). A
reductlon of the content of saturated fatty acid conponent in the
mono- gl ycemﬁpiaeﬁwqtzi) Othuaf ﬁ@ﬂmasmtcsnéa)n traysdteq@hmuwl off §£turabed
Separativ onents (2)

thus pref g?é%f %‘gsn?ﬁi‘% Ip(?%'%'i'icqﬁ'%tsltf?’ém afids) ﬁ?%trgg ‘ e?O T5248 (e. g.
pal mtic qmtéttm iof wmsatuyatedd fattyancidd (eggealeic qmdnlutqlesc @ieids)

unsat ur at ggl f %B}ytlﬁrbgac‘rt(iﬁggmat%lr?éf and linoleic acids) than for the
prefe

starting materi al ypl ca rred conponents (2) may according to the
preferred enbodi nent of this invention contain: 32-36%

nono- gl yceypidas, px"&'e55§d components (2) mayiacdbididii ‘66 thangkelfér 2600

tri-glycerides b ased the total weight of conponent (2).
Fur ¢ her _pPRIRGIRER Giafiis 4 JRYSIEE SHERtAl e ol | ow ng:
o 32-36% mono-glycerides,
45-55% di-glycerides and
12-.20% tri-glycerides

by weight based on the total weight of component (2).
Further preferred characteristics include the following:

Fatty acid content as determined as the methyl ester by

chromatography
Methyl linoleate 53-63%
Methyl oleate 24-34%
9 Methyl linolenate ' 0- 3%
Methyl arachate 0~ 3%
Methyl palmitate 6-12%
Methyl stearate 1- 3%
Relative Density ' 0.94-0.96
Bydroxyl Value 140-210
Iodine Value . 110-120
Peroxide Value <4.0
Free Glycerol _ . €1.0
Acid value max. ca. 2 .

Saponification no. ca. 150-185
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Fatty acid content as deternined as the met hyl ester by chromatography

Met hyl |inol eate 53-63% Met hyl ol eate- 24- 34%
Met hyl |i nol enat e 0- 3% Met hyl arachat _ 0- 3%
Met hyl palmtate - 6- 1%% Met'hyl stearat goo 7752/ 1- 3%
Rel ative Density - 0.94-0. 96 Hydroxyl Val ue

140- 210 | odi ne Val ue 110- 120 Per oxi de Val ue

<4.0 Free dycerol ' <1.0 Acid val ue nax. ca.

2 Saponi ¢dgtinedRsN92) Clomplying witiy khkBabove o¥tlined features are 100- 7752/ W
Conmponent s (23 conpl ying with the a_bovegﬁut Fined features gre referred to

her eaf t eFeERFrefe tPnRErYALFaET 56- [ Faiind SlyrrEe! thansssEeritied GO pr &yar ed
conpone n:is:Bl.-;("Z.éI Faeshlyl : prgegaredh eompeieaitse d 2¢ maesh mﬁgsf tar ehefp:ﬁéﬂba:&-]gd "
appearance _and stay_cle t storage tenpergature of  [err] - lerr or nore
than 20 ayos.l té:s"?"é?icﬁ%dﬁ&ﬁcg?% - arnacr?sg‘ls"ge%ﬁsf éz& ecL_cl;rﬁ o??"gsnagnéave

especi al tsmpwratugeopds2APT or 26R€ frrproret tban 20 tdaysconpositions of this

i nvention. They may al so have uses for the solubilization of other active
agents and have the advantage of remaining stable, e gﬁgcl ear, for a long

time. THERe daefired: elygrucictraspetiemitighccer FiAinfrBR. espreialdant i on
accor di ngdeh prepbees for ah PEepafdXeidn df the compositions of this

invention. They may also have uses for the solubilization of other

active agents and have the advantage of remaining stable, e.g.

clear, for a long timg. They constitute another aspect of present ' k:;
invention. The invention accordingly provides in another aspect a
trans-esterification product of corn o0il and glycerol comprising
predominately of linoleic acid and oleic ac{d mono~, di- and
tri-glycerides treated to enhance the unsaturated fatty acid
component content of mono-, di- and tri-glycerides so that the
linoleic acid and oleic acid mono-, di- and tri-glyceride content is
in total 85% or more of the whole composition. This aspect of the
invention forms the subject matter of GB application number

9500393.5.

Components (3) in the compositions of the invention preferabiy have
an HLB of at least 10. -
Examples of suitable components (3) in the compositions of the

invention are:

3.1 Reaction products of a natural or hydrogenated castor oil aﬁd
ethylene oxide. Such products may be obtained in known manner,
e.g. by reaction of a natural or hydrogenated castor'oil.With
ethylene oxide, e.g. in a molar ratio of from about 1:35 to
about 1:60, with optional removal of the polyethylenéglycol
component from.the product, e.g. in accordance with the methods
disclosed in German Auslegeschriften 1,182,388 and 1,518,819.
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trans-esterification product of corn oil and glycerol conprising :
predoninately of linoleic acid and ol eic acid nono-, di- and tri-glycerides
treated to enhance the unsaturated fatfy acid conponent 8@ mPf nDno

di- and tri-glycerides so that the I7roieic acid and ol &L ALY nono- ,

and tri-glyceride content is in total 85%or nore of the whole conpositlon.
This aspect of the invention forns the subject nmatter of GB application
nunber 9500393.5. Conponents®(:8) in the conpositiongsof the invention

preferably haVQsﬁ@cﬂﬁapfsﬁttabﬁéséréOchéa(r&ﬂbﬂ§ Ol abYR: CasmORaaks 3
in the\r‘corrposmlons of the |nvent|on are Reactrd%n products of a
a

nat ura™ or hydtS8eRRTe CFEPOPROFt FRF F‘Eﬁé Jit@Plesars e AFoduchiy be
obtained in kncmawnernn Qoghabjlng efiGisponificat v wumbepr of yel 0GORE0Edan
castor oil wth eé %wﬁge oxi de ina nmolar ratio of fromabout 1:35 to
about 1:60, wi " p énﬁea of t he pol yet hyl enegl ycol conponent from
the product, eigdine raum::dasrlceavwattan lrontrenhod@isthasi)os@l, i an @inak ca.

Aus| egeschr i ftgnzds182 34%% 5;-25%?%119 a. 12 9 16; Cremophor RH 60 h
100- 7752/ W Espéci a?l swta e Are the various tensides 1f?lval IR%I e uﬁ‘élerrlg

the trade narreaCFémcama’Pt pumber (of £@i-t 401 © 30 e ahachdorker GlendBhor

RH 40 having a;j3apaei iy @A, NdnPoe®icontenbO(Pikcti)aal, §-5u5¢>eranalanaﬂ=s
i odi ne nunber <1, a water content (Fi scher) <2% ‘an._[err] .of ca. 1,453 -

1,457 and an HEB 6f- ch:-453r1-45%. and A, BB &R £R0 1Rili%ig2Re sSSHRaPbegaEFon
number of ca. $3vindla mvlezuldrneiyiit <by &8Beam osmometry) of ca. 1630, a

i“, saponification nunber of -ca. 65-70, an acid number of ca. 2, an
iodine number of ca. 28-32 and an n,*® of ca. 1.471.(c.f.

. Fiedler, "Lexikon der Hilfstoffe®, 3rd revised and expanded
edition (1989), Vbl.l,p;326).'Also suitable for use in this
category are the various tensides available under the trade
marks Nikkol (e.g. Nikkol HCO-40 and HCO-60), Emulgin (e.g.
Emulgin R040), Mapeg (e.g. Mapeg C0-40h) and Incrocas (e.g.
Incrocas 40) (c.f. Fiedler). The said product Nikkol HCO-60 is a
reaction product of hydrogenated castor éil and ethylene oxide
exhibiting the following characteristics: acid value ca. 0.3;
saponification number of ca. 47.4; hydroxy value of ca. 42.5; pH
(5%) of ca. 4.6; color APHA = ca. 40; m.p. = ca. 36.0%3
freezing point = ca. 32.4°%; igo content (%, KF) = 0.03.

3.2 Polyoxyethylene~sorbitan-fatty acid esters, e.g. mono- and
tri-lauryl, paimityi, stearyl and oleyl esters,'e.g."of the type
known'and commercially available under the trade mark Tween (cf.
Fiedler, loc.cit. p.1300-1304) including the products Tween

[polyoxyethylene(ZO)sorbltanmonolaurate], .

[polyoxyethylene(4)sorbltanmonolaurate].

[polyoxyethylene (20) sorbitanmonopalmitate],

[polyoxyethyléne(ZO)sorbitanmonostearate],

[polyoxyethylene(zn)sdrbitantristearate];

0 Fﬁ o h:'w
o lun o lo |- o

[polyoxyethylene (20) sorbitanmonooleate],



&

i odi ne number <1, a water content (Fischer) 4.5-5.5% and an [err] of ca.
. 1.453-1.457 and an HLB of ca. 15-17; and Crenophior -EL having a nol ecul ar
wei ght (by steam osnonetry) of ca._ 3§30, a saponificatigis4gshgr of ca.
65-70, an acid nunber of ca. 2, an iodine nunber of ca. 28-32 and an [err]
of ca. 1.471. (c.f. Fiedler, " LeX| kon der Hilfstoffe", 3rd revised and
expanded edition (1989), VoI .1,p.326). Also suitable for use in this
category are the various tensides avail able under the trade nmarks N kkol
(e.g. Nikkol 8EHCfhdDyanyektHeDehe)5) soriiganmémogiesm)l, gi n R040), Mapeg (e.g.

Mapeg CO- 40h I O Fiedler). The said-
product Ni kk)céja'li %ngilreagq)gn%%?g%% ]féar%e&rogenat ed castor oil“and

et hyl ene oxide exhibiting the follow ng characteristics:..acid val ue ca.

0.3; f H (59
0. Casagogl EQ?%?P%P%@}%EeQI'e&E’prO‘hG&S deﬂ%é/ aﬁggefsf e i#2the PH (5%

= ca = ca. freezi poi nt = ca. N
[err]: [err] CCBRPRHEiqRR okrthe -'EFW“S”Z*‘?%I%?@PN?I Eﬁ%d‘é%r"ol'l?’&ﬁnf 40ty
aci d esters, aadgrwéan®@o.and tri-lauryl, palmtyl, stearyl and ol eyl esters,
e.g. of the type known and comrer ci aIIy avai | abl e under the trade mark
Tween (cf. Fiedler, loc.cit. p.1300-1304) including the products Tween 20
[ pol yoxyet.By Pemgéﬂ@émﬂbnbaﬁmlamiﬂates]:eréﬂ for example polyoxyethylene

[ pol yoxyet hy @Qg%t%) SOH)E?QQPQOA@ 'i':%t @g? 4181%'81 and commercially available

[ pol yoxyet hyl'ene annono a
[ pol yoxyet hypeﬂﬁzﬂ}%mﬂFanh@ﬁdﬁtrear(&t-é] Figsiler, loc. cit., 2, p. 834-

[p0|yOXyethngﬁﬁfZQQQﬂ&ﬂk&ﬂﬂi§'ﬁié%%&%&é]préﬁhct of this class for use in o
[ pol yoxyet hyI ene 20) sar hi t annpnqol e L 10 -’
100- 7752/ W ompositions of the 1nve Ezon 1s the product Myrj 52 having.

a D®®= ca. 1.1., m.p. = ca. 40-44°C, an HLB value = ca. 16.9., an

acid value = ca. 0-1 and a saponification no. = ca. 25-35.

3.4 Polyoxyethylene—polyoxypropylene co-polymers and block co-poly-
' mers, e.g. of the type known and commercially_available under
the trade marks Pluronic, Emkalyx and Poloxamer (c.f. Fiedler,
loc. cit., 2, p. 959). &An especially preferred product of this
élass for use in_the_compositions_of the in#ention is the pro-
duct Pluronic F68, having an m.p. = ca. 52°C and a molecular
 weight of ca. 6800-8975. A further preferred product of this
~class for use in the compositipns of the invention is the

produgt Poloxamer 188. [

3.5 Dioctylsulfosuccinate or di-[2-ethylhexyl]-succinate (c.f.
. Fiedler, loc. cit., 1, p. 107-108).

3.6 Phospholipids, in particular lecithins (c.f. Fiedler, loc. cit.,
2, p. 943-944). Lecithins suitable for use in the compositions
of the invention inglude,_in particular, soya bean lecithins.

3.7 Propylene glyco; mqno¥ and di-fatty acid esters such as
pPropylene glycol dicaprylate (also known and commercially .
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81 [ pol yoxyet hyl ene(5) sor bi t annonool eae], 85

[ pol yoxyet hyl ene(20)sorbitantriol eate]. Especially preferred products of
this class for use in the conpositions of the invention are the above
products Tween 40 and Tween 80. 3.3 Pdlyoxyethyl ene fatt$08cTtPefers, for
exanpl e pol yoxyet hyl ene stearic acid esters of the type known and
comercially avail abl e under the trade mark Myrj (c.f. -Fiedler, loc. cit.,
2, p. 834- 835); an especial ky:preferred product of,this class for use in

the conpositio e.] ntj L r ] ] 5\52 ' r}h=
o Lot m p. AaElabtlf dAME RS el dug WA EHEbo Moy 2B D Sasicon
ca. 0-fand a Sipawrdteamiropyhene gkycol) syvggoxgstiearate, propylene glycol

Pol yoxyet hyl engggat ¥ ,oaebspff&&-m}auﬁau@aéepIﬁf&@yaaheog,wccmer s, e.g.
of the type known and commercral ly avail abl e under "t he trade marks '

Pl uroni c, EnkaF#gineteat&.opxpeylere fglygadgpsparatr ang so forth (ofy) An
especi al |y prefgeaesr prigduciief, t2j .cleppsgboy.use in the conpositions of
the invention is the pro- duct Pluronic F68, having an mp. =ca. [err] and
a nol ecul ar wei ght of ca. 6800-8975. A further preferred product of this
class for 3s@ spdile ramydssuldaseof the invention is the product Pol oxaner
188. 3.5 Dioctyl sul fosuccinate or di-[2-ethyl hexyl]-succinate (c.f.

Fiedler, loc. cit., 1, p. 107-108). 3.6 Phospholi*pids, in particular

| eci t hi ns Feoxfusgj inj|rglation. tejthe mresentoigventyion,| comppnentss fist ggktechbr

use in the GaEPossti PRHRe hbE hoWe Priedar-agl ude, in particular, soya bean
| ecithins. 3.7 Propyl ene glycol nono- and di-fatty acid esters such as

pkopyl ene glycol dicaprylate (al so known and commercial |y
Components (1), (2) and (3) are preferably present in the

compositions of the invention in relative proportions such that the
composition is a "micro-emulsion preconcentrate", i.e. having the
characteristics of a micro-emulsion preconcentrate system as
described in GB patent publication no. 2 222 770 A at pages 11 to
12. Compositions of the invention are thus preferably "microemulsion
' preconcentrates", in particular of the type providing o/w '
(oil-in-water) microemulsions. The present invention is also to be
understood as including compositions comprising components (1), (2)

and (3) together with (4) water and which are microemulsiqns.

As also indicated in GB patent publication no. 2 222 770 A the

\os hydrophilic phase of microemulsion preconcentrate systems, i.e.
component (1) in compositions of the present invention may include
one or more additional ingredients as hydrophilic phase component,
for example lower (e.g. C,.) alkanols, in particular ethanol. Such
components will generally be presernt in partial replacement of
component (1). While the use of ethanol in compositions of phe
present invention is not essential, it has been found to be of
particular advantage when the compositions are to be manufactured in
soft gelatine encapsulated form, e.g. as a means of improving
storage characteristics, in particular'to reduce risk of cycidsporin

precipitatibn following encapsulation"procedures;'Thus the shelf
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- 11 - 100- 7752/ W avai | abl e under the trade mark M gl yol
840), propylene glycol dilaurate, propylene glycol -hydroxystearate,

propyl ene gl ycol isostearate, propyl,ene glycol | aurat p ne gl ycol
ricinol eate, propylene glycol stegr g@ and so forth (?99.9?$%§fer, | oc.
cit., 2, p. 808-809). 3.8 Sodiumlauryl sulfate. For use in relation to the
present invention, conponents as set out under (3.1) above are npst
preferred. Conmponents (1), (2) and (3) are preferably present in the
conposi t ufue_sﬁauihetynuaqnmelo@xitanaea aby \epDBOPHG ta m&ﬁamm ﬁ@an

conposi t 1S "m.crosemyl sio reconcentrate”, i.e. having the

char act e%?‘g ‘ll'lcosn%&f 2 ﬁ‘?%"reg&er?lfl ngnhlf)ar%eo(PgﬁééﬁtPeﬁ%e'syst em as descri bed™n
GB patent publication no. 2 222 770 A at pages 11 to -12. Conpositions of
the inveghi Qb1 €nkMtyarsHiasebhbiasd cdnpphe! O, &r ToRBEABAE A o 11
particular of the type prOV|&|ng-07m1(0|l-|n-mater m Croemnul si‘ons. The
present invention is also to be understood as including conpositions

conpri sing conmponents (1), (2) and (3) together with (4) water and which
are mcroenul sions. As also indicated in GB patent publication no. 2 222
770 A the hydrophilic phase of microenul sion preconcentrate systens, i.e.
conponent (1) in conpositions of the present invention may include one or
nmore additional ingredients as hydrophilic phase conponent, for exanple

| ower (e.g. [err]) alkanols, in particular ethanol. Such conponents w ||
generally be present in partial replacenent of conmponent (1). \Wile the use
of ethanol in conpositions of the present invention is not essential, it _..
has been found to be of particul ar advantage when the -conpositions are to \
be manufactured in soft gelatine encapsulated form e.g. as a neans of

I mpr ovi ng
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storage characteristics, in particular to reduce risk of cyclosporin

preci pitation foll owing enéapsul ati on procedures. Thus the shelf - 12 -
100- 7752/ Wlife stability may be extended by enploying a |ower alkanol as
an addi tional ingredient of the hydrophilic phase. Suitably the hydrophilic

phase conponent, i.e. conmponent (1), - 13 - 100- 7752/ V
1, 2-propyl ene glycol, or conpone (1) plus any h{ q)I_E?L)hlllc phase
co-conponent (s), e.g. ethanol, WTI|~be present in P 05|t|ons of the

i nvention in an amount of from1.0 or 2.5 to 50% preferably from5 to 40%
nore-preferably from10 to 35% e.g. above 15% e.g. from about 20 to about
30@657’w6|ght based on the total weight of hydrophi | i c phase conponent (s)

pl us corip@nprupyléns gaylcb](,S)»r dtinponenth ) oplivis| amy pldsephddie phipseent i s

enpl oye t n i st a n anmount

of up tg! a%aﬁ’tog%ﬁ} By ralt)Fa&ube‘{ric}alagL Lﬁg%ﬁy in gh/é/ C% éﬁ][} Egllrlr%]agout 5to
10 or 151kﬁbylmrcgm lba%re@mmnt o £xpmyil. ergﬁﬁovo ﬁ% cPG' by okromSuch

by vl gy Dty BON pEutraBLy wﬁf""é‘f‘" o ‘““"“"Llé’?‘é‘%“éﬁgg%"’e“n? (e
y g S i ¢ phas s g.

1, 2- proﬁjﬂ"%ezoglt?cﬁh“ﬁl SY } based %} %ﬂfl‘i Yeignt ¢ esent in an

anmount diydkeptrilibaghase%onpofientf(s)NpIifs tompud¥nts q12) casdgBe. about 30, 40 or

50% Suitably conponent (2) will be present in tthe conpositions of the

i nvention in an amount of from5 to 65% preferably from 15 to 45%
Vhen a hydrophilic phase co-component is employed, the co-component,

e.g. ethanol, is suitably present in an amount of up to about 20Z,
* preferably up to about 10 or 15%, e.g. from about 5 to 10 or 15% by
veight based in the total weight of the composition. Such co-component

i
vy

is thus suitably present in an amount of from about 25 to 75% by
weight based on the total veight of hydrophilic phase components (e.g.
1 2-propy1ene glycol plus ethanol) more preferably it is present in an
amount of less than 50%, e.g. from 25 to 50%, for example about 30, 40
or 50%.

Suitably component (2) will be present in the compositions of the

invention in an amount of from 5 tb 65%, preférably from 15 to 45%,

more preferably from 20 to 40%; e.g. from about 25 to about 35X, based

on the total weight of hydrophilic phase component(s) plus components
i (2) and (3). |

Suitably component (3) will be present in the compositions of the
invention in an amount of from 25 to 75%, prefetably from 30 to 60X,
e.g. from about 55 or 60X based on the total wveight of hydrophilic
phase component(s) plus components (2) and (3).

- Suitably the compositions of the invention will comprise from about 1
or 2 to 30%, preferably from 5 to 20 or 25%, more preferably from 7.5
to 15%, e.g. about 10% by weight of cyclosporin based on the total
veight of the composition.

Accompanying Figure I represents a three-way plot for relative



nore preferably from20 to 40% e.g. from about- 25 to about 35% based on
the total weight of hydrophilic phase conponent(s) *pl us conponents (2) and
(3). Suitably conponent (3) will be present in the conpositions of the

i nvention in an amount of from25 to 75% preferably from30 to 60% e.g.
from about 55 or 60% based on the total weight of hydrophilic phase
conponent (s) pl us conponents (2)—dﬂd-(3). Sui t abl y 10Re725auPosi ti ons of the
invention will conprise fromabout 1 or 2 to 30% preferably from5 to 20
or 25% nore preferably from7.5 to 15% e.g. about 10% by wei ght of

cycl osporin based on the total weight of the conposition. Acconpanying v

Figure | EGHHE%%EEEf%n@,6ﬂ1h§&Tdﬁﬁilfﬂ‘5ha§é”hohﬁ$ﬁﬂﬂtyeﬁ.e. 1,2Lpropylene

100- 7752/ coqcentratlons of hyanpQI|IC ase_conponent, |.e. .
1, 2-pr opysim gl SREBPReR, (Bdn&nE- (TeLined; glyeenalnirangegtardified cafRest erifi ed
corn oil"eiEndandrgoapéeidnt( 83), €.§. CrensphobORE4RK{h cofipssditPess ihons in

accor danc .th Lovent j ¢ (i sSk 0% Vel osporin (e.g.

G cl ospOr?%%Mrgﬁné\%%éth e#rg%"sgg%o%ﬁggn‘imig?%on#s{%f ct?’ﬁgos(%gﬁ? e(;‘ﬁbnpon_ent S
i ncrease Ciclospoxiin)eby iweight nBetative ¢oncentrationsoff thencdrrierl00% For
conpositi ' €3 2@k 34 0 ty : Lve
proporti og&'g‘%d"ﬁ"gfgg ??#% %) atglg %i(}%ﬁﬁgagﬁte?gi&\égﬁpﬂgﬁgﬁ rgl?’2-§-‘§§a%\c%bﬁéorrponent
(3) will QutadBP% |ie within the shaded area X. Tonpositions thus defined
are m croenul sion preconcentrates of high stability, capable on addition to

wat er, of _provi disgq.m cr.oemul si,ons hixvi ng-an-.aver - e‘F) rtiﬁlte sjize of
<1, 500A aFeF SPRBYITA0RS iB.peqoxdance with Lhe present daveptiop e rejative
conposi t i prepornid¢hefr kngirophil icBplase omponen ()¢ otmmponent (2) and

component (3) will suitably lie within the shaded- area X.'Compositions
thus defined are microemulsion preconcentrates of high stability,
capable on addition to vater, of providing microemulsions having an
average particle éize'of <1,500A and stable over periods in excess of
24 hrs. In contrast compositions in:thé_région A, B and C.give aqueous
systems sﬁbject'to (A) discoloration, (B)'phase separation and (C)
turbidity respectively. Compositions in accordance with the invention
comprising hydrophilic phase_coﬁponent(s) and components (2) and (3)
in relative proportion as defined by the line X of Fig. I are
accordingly especially preferréd. -

In the event that the 1,2-propylene glycol component is partially -
replaced by ethanol as hereinbefore described, the area X of Fig. I is
shifted slightly upwards within the plot, i.e. in the direction of
higher component (3) goncentrétion, This shift hovever represents an
upvards displacement of a few7percent only and does not substantially
alter the obtained plot. |

The compositions of the invention show good stability characteristics,
e.g. as indicated by standard Stability trials, e.g. having a shelf
life stability of up to three years, and even longer.

Compositions in accor&ance with'the present invention may also include
further additives or ingredienté, for example [e.g. antioxidants

Nt



systens subject to (A dlscoloratlon (B) phase separatlon and (O
turbidity respectively. Cbnp03|t|ons i'n"accordance with the invention
conpri sing hydrophilic phase conponent(s) and conponents (2) and (3) in
‘relative proportion as defined by the line X of Fig. | are accordingly
especially preferred. In the event that the 1,2-propylene glycol conponent
S partlally repl aced by ethaneJ]§s-here|nbefore uquvsnﬂu t he area X.of
Fig. | is shifted slightly tpwards within the plot##i.e. in the direction
of hi gher conponent (3) concentration. This shift homever represents an
upma&%p di spl acenent of a few percent only and does not substantially alter
0

h I ggﬁ§ nt ility
E:hgr act SEE%T yﬂﬁ@ilmi-éb?;gzl ndi glg?gét}&b%is%d;%dg%qstg@}fll T r %sﬁgﬁlg
havi ng & | t9coPhe Ivl?yﬂ'oP“Eﬂ?WBe‘fﬂ-r &el tpdp £) laped/oren | onger .
CorrpﬁSI ipreserviinig ageatsiarcg. id antit?ufit mrﬁoﬂu LBt Img.z [rﬁ/) )%fxljsa;npt IS ncl ude15
further v n 0 - -
18{) 7752’?%{%5'&? dyPnpglf% gﬁ]g eb%HS/Pfhﬁ}ﬁgB o<§ht§‘g'f’e°fBﬁ-‘i&}“""b’d’(gyF"’hydroxy
t ol uene fl@rPEing ragends gk olrs ancampuna - ¢H apphe rabbu f \2. 5 ot rszEb;}O weaghor
preserwbgg?]@gtg(r)\%% tgtiglgr#g%,?pfgnmémcogé odit9og about 0.05 to 1% by weight

based on the e co I'tion, or sweetening or flavoring
agents, e.g. in an anount of up to about 2.5 or*5% by wei ght based on the

total webggysieiond@nCaBaREAddeOR tpoHBOﬁetsleﬁf‘S.i.n'v@nﬁ%ﬁoﬁmgﬁeﬂ"iﬁnn& he

D opor t RSB RIREH 0T, BireBiaFaqps Braperties sho GRLMARIShe cons st ency

‘and hi ghraliygl eqf. Whoverais| abiboith ytheC bbesiedensy andlinighelkved 6f andard

bi oavai baQiJaliiXbility achieved as indicated in standard bioavailability
trials e.g. in healthy patients using a specific monoclonal kit to
determine cyclosporin levels, e.g. as described in the Examples
hereinafter. In particular the compositions in accordance with the
present invention provide an improved oral administration form for
cyclosporins (e.g. Ciclosporin) as it exhibits absence of significant
food interaction, which we have observed with the commercially
available oral form of Ciclosporin especially with fat rich food.
Moreover, inter-subject and intra-subject variability of '
pharmacokinetic parameters may be significantly lower with the
compositions according to the present invention than with the

" - commercial oral form of Ciclosporin. Specifically the difference
between the'pharmacokinetic'parameters vith food intake and without
food intake, or even between day time absorption and night time
absorption, may be eliminated by administering the composition in
accordance with the présent invention. Thus with the novel composition
according to present invention the pharmacokinetic parameters, e.g.

Y,

absorption and blood levels, become surprisingly more predictable and
this new galenic form'msy'eliminate problems in administration with
erratic absorption of Ciclosporin. Additionally the compos1tion
according to present 1nvention, may exhibit an improved
bioavailability in patients having malabsorption, e.g. liver
transplantation patients or_pediatric patients. ~In particular it has
been found that such compositions are compatible with tenside



trials e.g. in healthy patients using a specifi-c nonoclonal kit to

determ ne cyclosporin levels, e.g. as described in the Exanpl es
hereinafter. In particular the conpositions in accordance with the present
i nvention provide an inproved oral adm nistration formfor cyclosporins
(e.g. Gclosporin) as it exhibits gbsence of signi fi&%a%oﬁﬁod I nteraction,
whi ch we have observed with the c rcially-availa f or m of
Ciclosporin especially with fat rich food. Mreover, inter-subject and
intra-subject variability of pharnacokinetic par arret ers may be
significantly |lower with the conpositions according to the present
i nvent i onM¥EFialF ¢ 18- 8 lleosaktise B¥esens| iy shen gastrpcingeptinad. tssei f i cal I\f

the di ffermesbe@we&é 701 D" A1 BPEV b€ HnC a@idchERAMNen¥l doipt MG fllddke and
wi t hout food or e en befween d tinme a?ﬁgn tion anf ni ght time
absor pti o2 ‘WE? geé‘sgfiﬁnaﬂ t R & “%&ﬁ?ﬁ } of | PRPY Hen n .
accor danceystiems iheipe addoh anevetﬁblenandl‘ ldosnot telthibia pwﬂlpieaﬂoﬁsoi ion

di e ers
hoorot 1 che REERRELsh MEBLAAN AL I 0088 IO SO BTN R R w8 g i s
new gal enfenatdemafagueh |Sﬁﬁmse°prmlleh@ﬂﬂnﬁsminn stemainsrindepdndent aifi c
absor pti OéhdyforQuﬁ!nﬁﬁi)ﬂEd |B|¥|| A b1 009k p(retsgﬁc&%pﬁ’ﬁéernbg rb@‘f)ﬁ?é $aPgs taq

present invention, bit an i rov ioavai lability In patlents
havi ng na?‘é?bé’ﬁfb{"l“&ﬁr 'e“'& oy |f\9§ra'lyr iﬂgg }dyal pat | ent s or pediatric

patients. In particular it has been found that such conpositions are

bl 2/ W | .
glolngag:al tghémcw &esﬁ??{’%etoﬁet eaéfw%nﬁiﬁf‘e%’ﬁ ¥eh tlpg%ra haﬁ'glmgg e[ Ihgysarg 19ul ly \J

di sper si bi%dilCAtedqwogblmysl eﬂtéal;s)rqylerslr vgeksich natural tensides and are

t hus capabl e of providing mcroenul sion
Compositions in accordance with the present inﬁention will preferably
be compounded in unit dosage form, e.g. by filling into orally
administerable capsule shells, e.g. soft or hard gelatine capsule
shells but if desired may be in drink solution form. Vhere
comp051tions are in unit dosage form, each unit dosage will suitably
contain betveen 10 and 200 ng cyclosporin, more suitably between 10
and 150 mg, e. g. 15, 20, 25, 50 or 100 mg cyclosporin. Such unit
dosage forms are suitable for administration 1x, 2x or 3x up to 5x
daily (e.g. depending on the particular purpose of therapy, the phase
of therapy etc.).

Alternatively compositions in accordance with the 'present invention
suitable for oral administration may include (4) water or any other
aqueous system, to provide microemuision systems suitable for
drinking. - ’

In addition to the foregoing the present invention also provides a_.
process for the production of a pharmaceutical compos1tion as
hereinbefore defined, which process comprises bringing a component
(1), a component (2) and a component (3) as hereinbefore defined into
intimate admixture and, wvhen required compounding the obtained _
composition in unit dosage form, for example filing said composition.
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systens in situ which are stabl‘e and do not exhibit-precipitation of the
cycl osporin or other disruption of fine particulate structure. Function of
such systens on oral adm nistration remains independent of and/or
uni mpaired by the relative presence or absence of bile salts at any
particular time or for any given individual. The conpositions of the
i'nvention are well tolerated, e. g.l.']as i ndi cat ed bylool-y76278tl trials over 4
weeks. Conpositions in accor@dance with the presentif#nvention wll -
preferably be conpounded in unit dosage form e.g. by filling into orally
adm nisterabl e capsule shells, e.g. soft or hard gelatine capsule shells

but iT* dests gelaenmeleeig) S5 lorsmird! g diAEM caplil . cOMPOSi tions are in
unit dosage form each unit dosage w | Sui t ab y contain between 10 and 200

mg cyclosporin, nore suitably between 10 and 150 ng, e.g. 15, 20, 25, 50 or
100 ny c¥uslompoe ipartSeularuenbodinangehé Qresemt dndetitisk! grov@desr@i ni stration

| X, 2x o p. i (€. dependi n n.the part.icul ar purpose of
t her apy, Bﬁ?e&-s E h%irg tg%( %q%glr%ﬁ(?%e&c 3k Rﬂ"?&?ﬁ%#ia&e?vpgﬁ i 2% ons in
accor danbereinpeforecdefinednin ithe efarimoof " nirioemibyionr mtecadeemiratet i on nay
i nclude §&)mivRb&Hul n X t?_rﬂ1 r ovi ] ghgemul sion
systens suin!t abl e uf %?o'?r ?"Rﬁ%g’gtﬁw%ﬁ?’t*ﬁ%ﬁ 0 F%‘gg P‘o?%‘*d’%?ﬁ‘gg 3&2’ p? esent
i nvent i ofPBROBBAH(3| Bk aaconmeRert Py amtdopaldyutedeshenivish phuntheceut i cal
- CONposi t'cmfmnfsaroei maaftwas(,geﬁi;mgdacmkcmﬂ{ acgsgi)&osﬁ){mércl ﬁlﬁ'ést?b][' ngl dngf a g
conponent a _conponent n conpopent as herej nbefore define
into int F%%Pm%x?&”eeéml%ﬂ?wgqlﬁv d{]'btgﬂf)g%ﬁﬂi“ WRelhFedrtive
sonposi t pxaporbions bf dampomerftar (1),f ¢2) eandnpd), Suth nPacai aiCERAELdnON
preconcentrate is obtained and, vhen required, compounding the
obtained. composition in unit dosage form or combining said obtained
composition with sufficient water or sufficient of an aqueous solvent
medium such that a microemulsion is obtained.

The following examples are illustrative of compositions in accordance
wvith the invention, in unit dosage form, suitable for use, e.g. in the |
prevention of transplant rejection or for the treatment of autoimmune
disease, on administration of from 1 to 5 unit dosages/day. The
examples are described with particular reference to Ciclosporin.
However equivalent compositions may be obtained employing any other
cyclosporin, in particular [0-(2-hydroxyethyl)-(D)-Ser]®-Ciclosporin
(hereinafter referred to as Compound 2). .

EXAMPLE 1:
Preparation of "refined glycerol-transesterified corn oil".

Substantially-glycerol free glycerol-transesterified corn oil (if
necessary after heating to give a clear mixture) is slowly cooled to a
temperature of +20°C and kept at this temperature for one night. In a
first-step centrifugation, at an acceleration of 12 000 G and a flow
rate of 103 kg/h in a continuous flov centrifuge, a liquid phase

(62 kg/h) and a sediment—containihg phase (41 kg/h) are obtained. The



17 100- 7752/ Winto gel atine, ‘e.g. soft or hard gel ati ne,
capsules. In a nore particul ar enbodi nrent the present invention provides a
process for the production of a pharnaceutical conposition as herei nbefore
defined in the formof a "mcroenul sion preconcentrate” or m croenul sion,
whi ch net hod conprises bringing a %arponent (1), a conponent (2) and a
conponent (3), optionally togethed with further cod@@dhe& or additives, in
particular with a hydrophilic phase co-conponent, for exanple ethanol, into
intimate adm xture in relative proportions of conponents (1), (2) and (3),
such that a m croenul sion preconcentrate is obtained and, when required, -,
conpoundiliguid@habé dishelowl9"Pecldd 00 +89C Udtid kéPS AGCtHid Tempfera iRl FoRJ sard
obt ai ned CO”PP%htiﬁP Wit h suf icien% q@te{ or sufficient of an_aqueous

sol vent g THEacH Bn8eCondRF iR, SRR TERAHon pt Annasreleration Phwi ng

exanpl es 12r 800 |Q esd raafilowe rate cain3d2ikg/bns liquid phase(76.2ikgrh) hend avent i on,
in unit f 1 e, ok . 10, Y ed | t ranspl ant
rejecti o%égr o?r Q%’llr"?ea"itﬁ ?!é%?r%ﬁ? ((oafr’ 'gaf%({PZn%ﬁeBEF%i&ggg,ﬁ\én é{?%ﬁn%atsre ation of
from 1 t ds5"tefiped glygesoktdyansassesikied| eorngpil'tedttennativalyhamarti cul ar

[ ef er encmpPofdd: pESHRt! iay WRVEHIAnES by 8F Elle 159 RS2 MRughR1oR A0D! Al Ned
enpl oyi ng.any ot her cycl ospQrin, i articular _ _

[ 0- (2- hy%hb'ﬁ esttﬁyf)-e('é)-%'eﬁ'?{’Le(F’r]*-l&(glaB p"bsr%lcn (hereinafter referred to as
Compound Z). EXAMPLE 1: Preparation of "refined glycerol-transesterified

(71 nocedts YRR I fichiral XEE by 81l ShRanlpdl SRMET i ¥ 81 00t 0

-

¢

t enper at ogocglyceride gompdnept i theizefined@lycenod transestenified .corn a
first-steRicedtbnpatddl k& vhedkrattiAg GRlteElY 0. 9f 382 WBnfar2adeg flow rate
of 103 kq{hﬁ%n a Eontinuous TIOM/ggntrifuge? éfliquid pﬂ%%e (gg kg/ h) and a
sedi nent 80 hining phase (41 kg/h) are obtained. The - : :
A typical analytical éomparison between the sediment énd clear
solution is as follows:
Compound Sediment (X) Clear Solution (%)
1. Mono palmitate 19.1 3.4
Mono linoleate +- 23.4 27.0
Mono oleate _
3. Mono stearate 5.7 <2
4. Dilinoleate + 35.4 4.7
Dioleate
5. Other di-glycerides 7.7 10.4
6. Tri-glycerides 8.7 12.5

Typical contents of components in the refined product obtained from.
these preparations are listed in the following Table:



100- 7752/ WIliquid phase is slomy cooled to [err] and kept at this
tenperature for one night. In a second-step.centrifugation at an
acceleration of 12 000 G and a flow rate of 112 kg/h a liquid phase (76.2
kg/ h) and a sedi nment -cont ai ni ng phase (35.8 kg/h) are obtained. The |iquid
phase is "refined glycerol-transesterified corn oil". Alternatively an
i nproved product nmay be obtained joy effecting theilosmze2fwigati on in three
steps, e.g. at [err] and [er¥]. The process is cha¥acterised by a slight
percentage reduction in the nono-glyceride conponent in the refined
gl ycerol transesterified corn oil as conpared to the starting materi al
(e.g™"35.6% conpared to 38.3%. A typical analytical conparison between the

sedi nent and clear solution is as follows: Conpound -Sedi.nment
(%9  dear Solution (%OMPOSTREONCOPR LONPONENES (X w/v) 19. 1

3.4 2. Mono linoleate + ' - 23.4 27.0 Mono ol eate 3.
Mono st éarat e .. <Z 4 Dilinoleate +
35.4  tompoments  ,, 7 g eaf{i&e%.slvefﬁ&-ta?nﬁ yceri des 7.7
10.4 6. Tri-glycerides esterified 8orn oil 12.5 Typi cal

contents of conponents in the refined product obtained from these -
preparations are listed in the follow ng Tabl e:

Glycerides: mono 33.3
| di o 52.1
W o otri 14.6

Patty acids:

palmitic acid (C16) 7.8
stearic acid (C18) 1.7
oleic acid (C18:1) 31.6
linoleic acid (C18:2) 57.7
Glycerol content <1%
-/ EXAMPLE 2:

Preparation of oral unit dosage forms

COMPONENT QUANTITY (mg/capsule)
Cyclosporin, e.g. Ciclosporin 100 '
1) 1,2-propylene glycol 200
2) refined oil 320
3) Cremophor RH40 380
Total 1,000

The cyclosporin is dissolved in (1) with stifring at room temperature



100- 7752/ W COVPOSI TI ON OF COMPONENTS (% w/ w) Conponent s
refined glycerol-trans- esterified corn oil dyceri'des: nono

33.3 di 52.1 tri 14.6 Fatty aci ds:
palmtic acid (C16) 7.8 stearic acid (C18) - 1.7
oleic acid (C18:1) 33{% linoleic acid (C18:2) 57.7
d ycerol content - % EXAVMPLE 2: PAGQaA732/%n of oral unit
dosage forns COVPONENT QUANTI TY ( g/ capsul e)
Cycl osporin, e.g. Gclosporin 100 1) 1, 2-propyl ene gl ycol

200 2) refined oil 320 3) Cr enophor - RH40

380 Tot a|andl(®ﬂ(hn'§h€3ﬁ)ﬁeé(§ﬂﬂedl ltﬁeobb&seﬂxededomtibﬁ)aguihhwsm rrl ng at rSﬁm
t enper at ur

Loleel on Siiarind: The SHtainel RuktiredF fitief iRed %S, L Ralrd el g0 Lo 1

hard gel atdpsolesnpad| smladde zeaﬁmgetkgg Qualhg‘peahete@haiqueSeal t echni que.

Combositions comprising 50 and 100 mg Ciclosporin, are prepared
analogously employing the following indicated ingredients in the

indicated amounts. .

In this Example, refined oil = "refined glycerol—transestefified corn
0il" as described in Example 1 or Maisine, e.g. substantially glycerol ()
free Maisine. '

COMPOSITIONS COMPRISING 100 mg cyclosporin, e.g. Ciqlosporin

COMPOSITION 2 | 3| 4| s | &6
COMPONENT QUANTITY (mg/capsule)
1) 1,2-Propylene glycol 200 | 270 | 180 | 180 90
2) refined oil 350 | 180 | 180 | 360 | 360
3) Cremophor RH40 350 | 450 | 540 | 360 | 450
o
COMPOSITION 7 8 9 10
COMPONENT QUANTITY (mg/capsule)
1) 1,2-Propylene glycol 150 | 100 | 200 | 200
la) ethanol 100 | 100 | 100 | 100 '
2) refined oil 345 | 320 | 320 | 290
| 3) Cremophor RH40 405 | 380 | 380 | 360
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* Conposi tions conprising 50 and 100 ng Ciclosporin, are prepared anal ogously
enpl oying the foll ow ng indi cat ed ingredients in the indicated anounts. In
this Exanple, refined oil = "refined glycerol-transesterified corn oil" as
described in Exanple 1 or Misine, e.g. substanti ak: +y glycerol free

Mai si ne. COWPCSI T O\IS COVPRI'SI NG 100 ng cycl osporin, e.g. G closporin

COVPCSI Tl ON X! 3 4 10067752/W6 COVPONENT
QUANTI TY (ng/capsule) 1 1, 2- Propylene egcoI 200 270 180
180 90 2) refined oil 350 180 180 360 360 3)
Crempphor  RH40 350 450 540 360 450 COWPGCSI TI ON
7 >~8 9 10 COVPONENT QUANTI TY
(my/ capwﬁbsﬁﬁmﬁs%dﬂmﬁsimnsoqlgycpélosporin 150 100 200 200 |a)
et hanol T00 100 100 2) refined oil
345 320 320 290 3) Crenophor RH40 405 380 380 360
~o21 - 100~ 7752/ \W COMP COMRRI-SING- 50 *ng
Ci cl osp COMPEEIVRGR TI ON A B |AC B EC| FP D  E
COVPONENF AR Y— St-ey——~2—PRHopyl ene gl ycol
100 13SOMBGNENT 90 100 QUAKTETYa) (ng/eapsile)
50 12) rc. rrec—ot +6OT—22 v +86 67 160 13)
Cr emophol) Rfrdropylene ghyol | 299 | 1335 _4P8( 99147100940 22 |i ndi cat ed above
equi val e ta)cgt ano.IL['D”b Yy Df TTedE contar i g 50 |
" 2) refined oil 160 90 | 180 | 180 | 67 | 160

3) Cremophor RH40 190 225 | 225 180 | 167 | 190

~ As indicated above equivalent coﬁpositions may be made containing
Compound Z instead of Ciclosporin. Thus composition D may be made
containing 50 mg Compound Z instead of Ciclosporin.

EXAMPLE 3: Bioavailability in dogs

The biopharmaceutical properties of compositions in accordance with
the present invention we compared with the marketed soft-gelatine
"capsule of Ciclosporin. The forms were compared after oral

K,/ administration to 12 male beagle dogs in a cross-over design. The
pharmacokinetic profile of Ciclosporin was determined in whole blood
over 24 hours. the areas under the curve of the blood concentration
versus time curves (AUC), Cp,x and Tp,x Were determined.

Forms: Dose 100 mg Ciclosporin/dog



Compound Z instead of Ciclosporin, Thus conposition D may be made

contai ning 50 ng Conpound Z i nst ead 6f Gicl osporin. EXAMPLE 3:

Bi oavailability in dogs The biopharn TRg tical propertiggg0f769ppoOSitions in
accordance with the present i nventi on conpared with the marketed
soft-gel ati ne capsule of Ciclosporin. The fornms were conpared after oral
adm ni stration to 12 nal e ‘beagl e dogs in a cross-over design. The

phar macoki neti c profi | e of Ciclosporin was determ ned.in whol e bl ood over
24 hour s. césosn HN{esmmidreialr formf ddfe Bkoathx aaganlefti on ver sus t| me
curves (AUC), [err] and [err] were determ ned. Forms: Dose 100 ng

Ci cl ospori n/ dog - 22 - 100- 7752/ W Conposi tion X (comrer"t”l al
form sof Cigdspdarincapsul e.) Ciclosporin _— 100 mg

100 ng La (t 0 ng et hanol

100 m Nail%ﬁéaéa]l (+248e "HL9) 300 r’n 3 o ot ]
926 ny/ dosEAnBonposition | accordi ng to present i nvent]1°(9nm€a soft gelatin
capsul e) : M8 £ @SROri n 416 mg 100 ngy 1) 1,

2- propyl ene gl ycol 75 ng |a) ethanol

150 ng 2) refined gl ycerol—transesterlfled corn oil —3#5—ngy 3)

Crenophor RH40 405 ng Tot al

1075 ng/ d,ggélgf Drug adm ni stration: 926 mg/dosage

Composition I according to present invention (a soft gelatin

capsule) :
Ciclosporin . . 100 mg
l) 1, 2-propylene glycol 75 mg
la) ethanol ' _ 150 mg
2) refined glycerol-transesterified corn oil = 345 mg
3) Cremophor RH40 - 405 mg
Total . _ 1075 mg/dosage
Drug administration:
w’

10 male beagle dogs weighing around 12 kg éampleted the trial
successfully. Twenty hours before the drug administration the food
was withdrawn but the animals were allowed free access to water
until the beginning of the experiment. The dosage forms were
administered by gévage to the animals, early in the morning (approx.
8.00 am), and followed by 20 ml NaCl 0.9% solution. Three hoﬁrs_,
afﬁer the administration, the animals were again allowed free access
to water and food. A 1 week wash-out period was necessary between 2
administrations to the same animal.



“10 mal e beagl e dogs wei ghing around 12 kg conpleted the trial successfully.
Twenty hours before the drug adm nistration the food was w t hdrawn but the
animals were allowed free access to water until the beginning of the
experinment. The dosage fornms were adm ni stered by gavage to the aninals,
early in the norning (approx. 8.00 an), and followed by 20 mM NaCl 0. 9%
solution. Three hours after the_ag§mnistration, thggrzsBie were again
all owed free access to water- and food. A 1 week wash-out period was
necessary between 2 administrations to the sane animal. . - 23 -

100- 7752/ W Bl ood sanpling: Blood sanples of 2 m (or 5 m for the blank
sanpl®y re, tak fromthe vena cephalica (forearm) with a sterile needle
(dianpteﬁigﬂlﬁﬁﬂéﬁﬂﬁ} and collected into 5 nl plastic tubes containing EDTA
at -15 min, 30 mn, 1, 1.5, 2, 3, 4, 6, 8 12 and 24 hours after the oral
adm ni st ' { . SRR : err|

unti | dr?}gs%&;%%g{’lﬁgfgg‘gd(‘gg P%?%\%ere a%g y\é%gﬁlbﬁ gEgéjo%ipcgfr;iafrfP[snpeci fic

r adi oi nmsheaenaycephaiica Tﬁermggawttbl aotterdhe credde  (fdsmefercrat osporin in

gogs are1ph Eﬁd)te_dnd %onb&ﬁacmsyﬁpgaﬁ%ﬂigc Qubds Jh&luaﬁfigfamdsf -t1btehbl ood

rug concentration versus ti urye cal cyl at ed usi e

t r apezoi Gg ’ Egn’Arjr'aﬁ ’yé?gﬁ(g}/)g/’o 'v& |a§ﬂ\(,:\g %ﬁgri)#ftﬁ‘? § & gt he mean

AUCs, CrradmbridtTasbonnef eheodimg.cthe thdbod tsamplés/ weye tdtorddilaty caestlB®Che

results ' r h N th || oy ' osition AUC 0-24
%Rhai ngg] s%a?. e M}Iogr %l&q%ggn%@aﬁﬁysgﬁl/ @)”p

h Mean cv
Mean Cic\ospoyim/spetific] vadioimpynpasisyy (RIA). [The mgdian blood 194
2 . concentrations of Ciclosporin in dogs are plotted in the accompanying

Figure II. The areas under the blood drug concentration versus time
curves (AUC) were calculated using the trapezoidal rule. An analysis -
(CV) of variance was performed and the mean AUCs, Cmax and Tmax were
compared statistically by the Tukey test. The results obtained are
shovn in the following table.

Composition AUC o9-24 n Coax Toax
Mean Ccv Mean CV  Mean Ccv
[ng.h/ml] [%] [ng/ml] [¥] [h] (%]
X 6695 27 1053 25 1.3 20
I 10064 24 1539 18 1.6 .29

The behaviour and body weight of the animals were controlled during
the study. No body weight loss could be detected.

Conclusion: The composition according to the present invention
‘(composition I) has a significantly higher bioavailability (factor_
1.5) than the commercial soft-gelatin capsule of Ciclosporin. '

Figure II shows the average vhole blood Ciclosporin concentrations as
determined by a specific monoclonal RIA following single oral
| administration of Compositibn X and Composition I each in 100 mg
dosage. Blood concentration (in ng/ml) is recorded vertically and time



X
24
ani mal s

(conposi

6695 27 1053 25 1.3 20

1539 18 1.6 ~ 29°The behavi our” and body wei ght of the

10064

were controll ed during the study. No body wei ght |oss could be
detected. Conclusion: The conposition according to the present invention

tion I) has a significantly higher bioavailability (factor

than the conmmercial soft-gel ati-ncdpsul e of G cl odpO+T1792/%i gure ||
t he average whol e bl ood Ciclosporin concentrations as determined by a

specific nonoclonal RIA follow ng single oral adm nistration of Conposition

X and Conposition | each in 100 ng dosage. Bl ood concentration (in

IS recor

Adm ni st

100 ngy Labrafll_

4. n-»: ;

1.5)
shows

Ci cl osporin soft
I nvention.
'%[IQ per capsul e Conposition X (conmerci al

300 ng Et hanol

100 ng “&HézﬁigﬁJailability of Ciclosporin is compared as it is deté@niBielOt @l

926 ny/ sul e nposition No; 8 (accaor to Exanple 2 contal ning
"refi nedagqefcéﬁ‘”&lmff‘%ﬁféegt%fr ithe RpmperGial; ? glospprinssefit gelakinge capsul e.
Met hod: capsule and of a composition according to present invention.

Administered fbrm: 100 mg Ciclosporin per capsule

Composition X (commercial form, soft gelatine capsule)

Ciclosporin 100 mg
Labrafil 300 mg
Ethanol 100 mg
Maize oil 426 mg
Total 926 mg/Capsule

' Composition No. 8 (according to Example 2 containing "refined

glycerol-transesterified corn 0il") in a soft gelatine capsule.
Method:

Forty eight healthy male subjects completed the study. Each of the
participants received four of the eight administrations (two doses of
composition 8 and the same two doses of composition X).

The participants were randomly allocated to two subgroups consisting
of twenty four subjects each according to a parallel design. Subjects
in Group I received doses of 200 mg and 600 mg Ciclosporin and
subjects in Group II feceived 400 mg and 800-mg.

ng/ nt-
Kad zugtdingal |y and tine .100- 7752/ W hori zontal | y. EXAMPLE 4: ")
Bi oavai lability in humans The bioavailability of G closporinis conpared as
it is determ nable after adm nistration of-the conmerci al

gel ati ne capsule and of a conp05|t|on according to present

A\ 7



Forty eight healthy nal e subjects conpl eted tshe study. Each of the
participants received four ‘of the eight adnmnistrations (two doses of
conposition 8 and the sanme two doses of conmposition X). The participants
were randomy allocated to two subgroups consisting of twenty four subjects.
each according to a parallel design. Subjects in Goup | received doses of
200 ng and 600 ny Ciclosporin andd$ubj ects in G oul®0L775%dei ved 400 ny and
800 nm. 100- 7752/ WW t hin-each of the two groups: the trial was conducted
on the basis of a bal anced 4-way cross-over design with a wash-out period
of two. weeks between each treatnment. Bl ood sanples for determ nation of

G cl O’a‘bowmmnem{)be H&Q%‘&Bﬁg& %@ntﬂiam Gé'é %oH&J&reﬂ GH Ltﬂe' BYsdkeofnd then
15 mn, 4 h, 4.5 h, 5 h,

6 h, 8 ha l?éancedléf-nav TEORS-0Y6T hdeszisn hwitésa Wasézow Pssiw O&oﬂw veeks 48 h
after drbgtweghakséch theatmeflitvi dual concentrations of G closporin in whole
bl ood were determ ned for each blood sanple by a specific Rl A-nethod. The
limt of quantification was 12.5 ng/m . Bl ood concentrations and

cor r espoBtivady Femp]]esvﬁdmdstenfmi@hcims péréielosparipi imivhotarkllopd iwegker after

adm ni st tatd PR @ {‘E&%‘:E)e&ﬁ;ggﬁmg &ld theR Y ! rsétn#;ﬁ{‘ @5 giqposition X

at all dosage streng oncentrations [err he 200 ng, 400 ny,
and 600 i#ghddséhi B 2.Bpheat Bl 3drBniathiehrd MerS it rhadiinid Pati on of

Conposi t 419m,816SEe 200h) 2w RY 28aR) @2.h, 36 h, 40 h, and 48 h after drug
intake.

o/

The individual concentrations of Ciclosporin in whole blood were
determined for each blood sample by a specific RIA-method.

The limit of quantification was 12.5 ng/ml.

Blood concentrations and corresponding AUC(¢-4s n)-values of
Ciclosporin were significantly higher after administration of
Composition 8 than after administration of Composition X at all dosage
strengths. Peak concentrations (Cp,x) of the 200 mg, 400 mg, and 600
mg dose levels appeared somevhat earlier after administration of
Composition 8 (see following table).



- 26 -

in Huinans Mean (SD) val ues of AUC err]
adm ni stration of different dosages of Conposition X and Conposition 8 Form

AUC([err] h) [err] [err] [ng. h/n1] [ng/ni] [err] 200 ng
mp X 2028 608 558_ 228 2.1 .7 200 3468

1000 1025 + 218 1.5 0.4 400 #§eConp X @@g% ﬂ115 785 252

2.1 0.9 400 ng Comp 8 6944 1468 1557 286 1.4 0.4 600 ng Conp

X 4501 1217 917 236 2.3 1.0 ,600 ng Conp 8 9689

2282 1812 400 1.7 0.6 800 ng Conmp X 5209 1554 1045 264~

2.4 1.0 800 ng Conp 8 12162 3059 2143 576 2.1 0.8 Based o

t he nea i . )-v +th | ve bioavailability of

Conpos nl‘abial.g %og ﬁ%li Bk &L &ik In ween 170% and 233% -

depend| rfgiaon(ﬂm valuesaofiAlCs ¢ -arscd) { Saex faNd Bwin@ftemisipglerabl e: Rel ative

bi oavai | giah a&mn%:{;me%f W9Prtel®- dogagv@%ft wibo;i%@xoénd

100- 7752/ V Tabl e: Bioavailability of G

cl osporin

and [err] after single oral

Mean ratio

of AUC[err] Conversion Factor: vs. Comp X
X Gpapoghikeng8 200 70

0 59 400 2.09 ) . 0. 48 600
2.15 Form : AUC(g-48 nP. 4Ca800 Toax 2.33
0.43 [ng.h/ml] [ng/ml] 1h] :

200 mg Comp X 2028 + 608 558 + 228 2.1 &+ 0.7

200 mg Comp 8 3468 + 1000 1025 + 218 1.5 + 0.4

400 mg Comp X 3326 + 1115 785 + 252 2.1 + 0.9

400 mg Comp 8 6944 + 1468 1557 + 286 1.4 ¢_0.4

600 mg Comp X 4501 & 1217 917 + 236 2.3 : 1.0

.600 mg Comp 8 _ 9689 : 2282 1812 3 400 1.7 + 0.6

800 mg Comp X 5209 + 1554 1045 + 264 2.4 + 1.0

800 mg Comp 8 12162 + 3059 2143 + 576 2.1 + 0.8

Based on the mean ratios of AUC (o_4s n)-values the relative
biocavailability of Composition 8 is Composition X was estimated
between 170% and 233%, depending on the dose administered (see
following table).

Table: Relative bioavailability of Composition 8 vs. Composition X

Dose of Mean ratio of AUC(g-45 n) Conversion Factor:
[mg] Comp 8 vs. Comp X : Comp X vs. Comp 8
200 1.70 0.59
400 2.09 0.48
600 2.15 0.47

800 2.33 0.43

Y



27 100- 7752/ W Concl usi on: The conposition according to the
present invention (Conposition 8) has a Significantly higher

bi oavailability in humans be at |east factor 1.7 when conpared to the
commercial form (Conposition X). The acconpanying Figure IIl provides a
graphi cal plot of the mean AUC[err] - values of conposition X (open

triangl es) versus those of Conposy); (-,l on 8 (solid Cizoo-gp32/vAUC-val ues (in
ng. h/m) of G closporin verti-cally'and dose horizagnfally as obtained from
Exanpl e 4. The extent. of absorptlon of Conposition’ 8 (in terns of AUC [err]
val ues) seened to be |ndependent of dose, whereas the extent of absorption
of Composition.X declined with ipcre dose I ). '
100-7752?99—‘&?% %.ﬁeA? 3f}r§aceu ?cc?eri.?? gt""ogll§ %5%&%% ﬁr“%glltgdla cycl osporin
as acti véCimp@sédic:mB)ihasaacsﬁgnliéicmdlvdmgbemliosmi}abi}lw Qnmﬂ-@py‘# ene

gl ycol 2)>eaa{”1é§§it @Q@Por 1d? “yheh' EonﬂJal‘G@rﬂod?he Hmedcidl Sthrmact ant. 2. A
conposition accord ()) alm 1, wherein conponent (2) conprises [err]
fatty aC|(9°m§éﬁ°'UP‘ and tri-gl ycerl des. 3. A conposition according to
claim2, wherei n corrponent (2) corrprl ses linolenic, linoleic and oleic

acids. 4, A co i on _gccor aim 2 rei n,conponent (2)

conpri sedhg aceg “é( P&, i*FEBER q:gﬁ cYag?: & \gr%pq‘}gaétp%% %QF‘e %D

conposi t Ave, oaqeo,;,dl-ngahmscbﬂldméosi/ﬁienex r(oper trd'angles)) evexisusi Ehose of
Composition 8 (solid Circles). AUC-values (in ng.h/ml) of Ciclosporin
vertically and dose horizontally as obtained from Example 4.

The extent of absorption of Composition 8 (in terms of

AUC(9-48 n)-values) seemed to be independent of dose, whereas the
extent of absorption of Composition X declined with increasing doses
(see Figure III).



corn oil. 6. A conposition according to claim:4 or 5, wherein the vegetable
oil is transesterified with glycerol: 7. A conpopiis [ to any one
of clains 2 to 6, wherein the free glycerol conrumllmnlmﬁwn!l 8. A
conposition according to claim6 or 7 wherein corfpohent (™) Scoffpri ses

Mai sine. 9. A conposition according to claim®6 or 7 wherein conponent (2)
conprises a "refined glycerol-trgamgesterified corpogi7iz52/w0. A conposition

according to claim9 wherein conponent (2) conprises * C L M S *
100- 7752/ Wa conposition according to any preceding claimwhich is a
trans-esterification product of corn oil and glycerol conprising S

predom gheky of linoleic acid and oleic acid nono-, di- and tri-glyceﬁfdes
treated to enhance the unsaturated fatty acid conponent content of nono-,.
di- and tri-glycerides so that the linoleic acid and oleic acid nono-, di-
and tri-glyceride content is in total 85%or nore of the whole conposition.

11. A cqnposition accordi ng to.any precedi.ng cl aimwherei n conponent (2)
corpr i sds" (§ PERRSHICtAh COmep SEom BORREIRIRE S CaFIRAPOELE ARG 4506 ¢ b
about 55% oinghediéntcénialearniwt aediwmasompr¥sibdg:t ri- gl yceri des by wei ght

based on thg t0ha ' omponent (2). 12. A conposition according to
claim1l1l vmi;)r éi’%?é:rg !(l)%{é%]g? ‘.2(51 conpri ses from about 32%to about 36% of
mono- gl ycer #dasmixedomormroudi4sdriwlaserides 589t * di - gl yceri des, and from

about 12%t®9) a surfactant.

2. A composition according to claim 1, wherein component (2) ' \~J
comprises C;,-C,;o fatty acid mono-, di- and tri-glycerides.

3. A composition according to claim 2, vherein component (2)
comprises linolenic, linoleic and oleic acids.

4, A composition according to claim 2 or 3, wherein component (2)
comprises a trans-esterification product of a vegetable oil.

5. A composition according to claim 4, wherein the vegetable o0il is

corn oil.

6. A composition according to claim 4 or 5, wherein the vegetable oil
is transesterified with glycerol.

7. A composition according to any one of claims 2 to 6, wherein the
free glycerol content is below 1%.

8. A composition according to claim 6 or 7 wherein component (2)
comprises Maisine.

9. A composition according to claim 6 or 7 wherein component (2)
comprises a "refined glycerol-transesterified corn oil".

10. A composition according to claim 9 wherein component (2) comprises



-

about 20% of tri-glycerides by wei ght based_an the totat—weigh
conponent (2). 13. A‘'conposition accordinhg to any precmml

of
ein
conponent (3) has an HLB value of at least 10. 14. Ac ﬂ'l |ng
to any one of clainms 1 to 13, wherein conponent (3) co

product of a natural or hydrogenated castor oil and ethylene oxide. 15. A
conposition according to any pre&eﬁl ng claim -wheri®on7{sdywconpri ses
Crenophor RHA0. 16. A conposiition according to any:-preceding clai mwherein
the carrier nmediumadditionally conprises a hydr ophi'l i ¢ phase co-conponent.
17. A conposition according to claim 16 wherein the hydrophilic phase

100- 7752/ W GocSfidaenil obSoihg " and SreleffiIPasin 019N N9 0 any

receding clai mwhich is a m cfo-enul si on preconcentrate A conposi tion
gccor ding téd r%l'?ﬁ/‘eﬁ?‘%"ciéédf’ﬁbi% RFoducs %lcprﬂd’éégémi @Axeernd. comprdgiRssi ti on
accor di-ng t predouiifa fdly aﬁmrnbaemagwalnatbmceggﬁto&uh@l Ldif g 21 Awater
conposi tion accqrding to _any prece m addi ti o conpri si ng

or an aqueo sfgﬁ?‘é(ggr%rﬁ \rl\fﬁ%ﬁg to gn |u§1is5mra§29 %ﬂ %&ﬁf&él tion

accor di ng t componept cxxadent) ofl méma-, Whbs and nﬁrxgmﬁdéi)sopkm any

ili f 35Y% i ght
of “the hyar SRR R AORE ML M oSy Y- 388 i Alykes) fe santapt 550",

conposi t i on’-&ciébrtﬂﬁﬂg 858 ot apre L tbmaheilen qomposirdonphi I e phase

11. A composition according to any preceding claim wherein
\;j component (2) comprises from about 30% to about 40%
mono-glycerides, from about 45% to about 55% of di-glycerides and
at least 5% of tri-glycerides by veight based on the total weight
of component (2). '

12. A composition according to claim 11 vherein component (2)
comprises from about 32% to about 36% of mono-glycerides, from
about 45% to about 55% of di-glycerides, and from about 12% to
about 20% of tri-glycerides by weight based on the total weight of
component (2).

13. A composition acoording to any preceding claim, wherein
component (3) has an HLB value of at least 10.

14. A composition according to any one of claims 1 to 13, wherein
component (3) comprises a reaction product of a natural or _

hydrogenated castor oil and ethylene oxide.

15. A composition according to any preceding claim, wherein (3)
comprises Cremophor RH40. '

16. A composition according to any preceding claim wherein the carrier
medium additionally comprises a hydrophilic phase co-component."

17. A composition according to claim 16 wherein the hydrophilic phase |



co-conponent is present in an ampunt of from-about—25To 75% of the total

wei ght of conponent (3) and the hydrophilic ph 24. A
conposition according to any preceding claim Wﬁ‘&mmmﬁnmﬂw‘nent (2) is
present in an anmount of from 20 to 40% based oh» 10 wel ght of
hydrophi l i c phase conponent (s) plus conponent (2) and (3). 25. A

conposi tion according to any prededing clai m mheﬂ@@#?%%ﬂéwconponent (3) is
present in an amount of from 30 to 60% based on the total weight of

hydr ophi |l i ¢ phase conponent (s) plus conponent (2) and (3). - 31 -

100- 7752/ W 26. A conposition according to any preceding cl ai mcontaining
from 7.5 tocédSlonpyney gbtethanéycl osporin. 27. A conposition according t
any preceding claimcontaining Cclosporin as the cyclosporin. 28. A
conposition according to any one of clains 1 to 26 containing

[ 0- ( 2- hylB.0Xyednippk] tioD) Secdrdifg dloosymp pracedingheladncvldshois m 29. A

conposition o] el 0 %#¥ clains 1 to 26 contai ning
[3' - deshydrg§§€%'egki§3§|\% mf' éelftrr?ft?'[ Val][err]-Ciclosporin as the

cycl osporin. 30. A conposition according to any one of clains 1 to 26

cont ai ni'pg. @Y ebupoROtidh Sedvrdifie &ysﬁp%ﬁeééa;ng%laiﬁ PR ddsage according to
claim1 sub Fg'gtlal 'y as hereinbefore described with reference to any one
of the Exa "

20. A composition according to claim 19, comprising a gelatine .
encapsulated form. . : _ "

21. A composition according to any preceding claim additionally
comprising water or an aqueous phase and which is a microemulsion.

22. A composition according to any preceding claim, wherein
component (1) pius any hydrqphilic phase co-component present
comprises from 10 to 35% by weight of the hydrophilic phase
component (1) plus components (2) and (3).

23. A composition according to claim 22, wherein the hydrophilic phase
co-component is present in an amount of from about 25 to 75% of
the total weight of component (3) and the hydrophilic phase
co;component.

24. A composition according to any preceding claim, wherein the
component (2) is present in an amount of from 20 to 40X based on
the total weight of hydrophilic phase component(s) plus component
(2) and (3).

25. A composition according to any preceding claim, wherein the
component (3) is present in an amount of from 30 to 60% based on
the. total weight of hydrophilic phase component(s) plus component -
(2) and (3). '
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26.

27.

28.

29.

30.

31.

A composition according to any precediag claim containing from

7.5 to 15% by weight of cyclosporin.

A composition according to any preceding claim containing

Ciclosporin as the cyclosporin.

A composition according to any one of claims 1 to 26 containing
[0- (2-hydroxyethyl) - (D) Ser]®-Ciclosporin as the cyclosporin.

A composition according to any one of claims 1 to 26 containing
[3’'~-deshydroxy-3’-keto-MeBmt]!-[Val]l?-Ciclosporin as the

cyclosporin.

A composition according to any one of claims 1 to 26 containing

Cyclosporin G as the cyclosporin.

A composition according to claim 1 substantially as
hereinbefore described with reference to any one of the

Examples.



