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are preferably for oral admnistration but may be suitable for buccal,

pul @hal Sumeyary. af theRiselgsues vagi nal administration. 10in a further aspect
of the present invention, a pre-concentrate, such as |ipid-/surfactant-
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30 practice, be prepared comprising water as an essential component.



In a further aspect, the present invention provides an emulsion or a

m croenul sion conprising alisporivir as the active agent, a carrier nedium
t hat conpwoser/moi7spophilic conponent, a surfactant, a Rgumepdiilornie3
conponent and water. The colloidal structures of the mcroemul sion or

enul si on form spontaneously or substantaally 25spont aneously when the
conponents of the conposition of the invention are brought into contact

wi th an aqueous nmedium e.g. by sinple shaking by hand for a short period
of time, for exanple for 10 seconds. The conpositions of the invention are
kinetically stable, e.g. for at least 15 mnutes or up to 4 hours, or even
to 24 hours or longer. Brief Description of the Figure WO
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the emulsion size range or in the microemulsion size range.

In another aspect, the present invention provides a pharmaceutical composition comprising
alisporivir for administration to a subject in need thereof, wherein the pharmaceutical

20  composition is in the form of a pre-concentrate, such as lipid-/surfactant-based formulation.
In a further aspect, the present invention provides an emulsion or a microemulsion
comprising alisporivir as the active agent, a carrier medium that comprises a lipophilic

component, a surfactant, a hydrophilic component and water.

The colloidal structures of the microemulsion or emulsion form spontaneously or substantially
25 spontaneously when the components of the composition of the invention are brought into

contact with an aqueous medium, e.g. by simple shaking by hand for a short period of time,

for example for 10 seconds. The compositions of the invention are kinetically stable, e.g. for

at least 15 minutes or up to 4 hours, or even to 24 hours or longer.

Brief Description of the Figure



- 4 - fatty acid esters, m xed nono-, di-, tri-glycerides, acetylated
nonogl yceri des (C18), propylene glycol nonofatty acid esters, propylene
gl ycol nowo-2o0evdodb- fatty acid esters, propyl ene gl ycolPCuiEP3118/032463
propyl ene gl ycol nonoacetate and propyl ene glycol diacetate,
transesterified ethoxyl ated vegetable otls, sorbitan fatty acid esters,
esterified conpounds 5 of fatty acid and primary al cohols, glycerol
triacetate or (1,2,3)-triacetin, acetyl triethyl citrate, tributylcitrate
or acetyl tributyl citrate, polyglycerol fatty acid esters, PEGfatty
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present |nvent|on provi des a pharmaceutical conposition 5 conprising
alisporivir n nount of about 19%to about 20% by wei ght of the
corrpggl tion hﬂ(ﬂp? ICLMPPNERL | 1 an anpunt of about 4%to about 5% by wei ght
of the conposition. In yet another aspect, the present invention provides a
phar maceut i Gph sa@agargi tion conprising alisporivir in an amount of about 19%
to about 20% by wei ght of the 10 conposition, water in an anmount of about
2% to about 4?%’%[% [ﬁrablql out 2% to about 5% by weight of the
conposition A negt 88 onent in an anount of about 5% to about
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adm nistration conprising: 1) alisporivir in an anount of about 15%to
abou5 20%héYipaphilightonpbnerttds selagied ifroimothe group consisting of glyceryl mono-C6-C14-

fatty acid esters, mixtures of mono- and di-glycerides of C6-C18 fatty acids, glyceryl di-
C6-C18-fatty acid esters, medium chain fatty acid triglyceride, glyceryl mono-C16-C18-



2) a lipophilic conponent, 3) a surfactant, 204) a polyethyl ene glycol, and
5) water in an anount of about 2% to about 10% by wei ght of the

conposi t iw0.2012080076t her aspect, the present invention pPOVIERPRGI1M72463
pharmaceutical conposition, preferably in formof a pre-concentrate, such
as lipid-/surfactant-based formul ation,g4for oral adm nistration conprising:
251) alisporivir in an anmount of about 15%to about 20% by wei ght of the
conposition, 2) a lipophilic conponent 3) a surfactant,
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Cnd ons bl egls™s. mbedShtr Gl s s S trd RV R Bl iRy S elo. The
pol yet hyl ene glycols may have e.g. from5 to 10 [CH2-CH2-0] units, e.g. 7
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1, 05, anpdycbxyethalene fafty |aegk esteem) mlyo2@ethgampspolfoxyptapglene adogmlyfierabangt 95, a
hydr oxyl bl\cl)cI lcjzg-p(c)J](ym"j‘etr)so %F‘ p%%gar?fgr , %Qlyiogy%m}?en\é%gﬁo %Eters of a saturated C10 to
C22, polyoxyethylene alkyl ethers, sodium alkyl sulfates and sulfonates, and sodium alkyl
15  aryl sulfonates, water soluble tocopheryl polyethylene glycol succinic acid esters (TPGS),
polyglycerol fatty acid esters, alkylene polyol ethers or esters, polyethylene glycol glyceryl
fatty acid esters, sterols and derivatives thereof, transesterified, polyoxyethylated caprylic-
capric acid glycerides, sugar fatty acid esters, PEG sterol ethers,
dioctylsodiumsulfosuccinate, phospholipids, salts of fatty acids, fatty acid sulfates and
20 sulfonates, salts of acylated amino acids, medium or long-chain alkyl, e.g. C6-C18,
ammonium salts.

The hydrophilic component is selected from the group consisting of polyethylene glycol
glyceryl Cg-Cqo fatty acid esters, N-alkylpyrrolidone, benzyl alcohol, triethyl citrate,
polyethylene glycols, ethanol, transcutol (C;Hs-[O-(CHy),},-OH), glycofurol (also known as

25  tetrahydrofurfuryl alcohol polyethylene glycol ether), 1,2-propylene  glycol,
dimethylisosorbide (Arlasolve), triethylenglycol, ethylacetate, glycerol, sorbitol and ethyl
lactate.

The hydrophilic component can also be but does not have to be a solvent for the drug
substance. Hydrophilic components with an amphiphilic nature can function as co-
30 surfactants, although they are not usually regarded as surfactants, due to their ability to
further reduce the surface tension below the level achieved with the surfactants. Typically,
hydrophilic components which are also co-surfactants for alisporivir include for instance

ethanol, glycerol or sorbitol, preferably ethanol or glycerol.



|l ess than 5 (H. Fiedler, /oc. cit., vol 1, page 410) or Lipestrol E-810. 2)
N-al kyl pyrrol i done Particularly suitable is, e.g.
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Phar masol veTM frome.g. International Specialty Products (I1SP).
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1) alisporivir in an amount of about 15% to about 20% by weight of the composition,
2) a lipophilic component,
3) a surfactant,
20 4) a polyethylene glycol, and
5) water in an amount of about 2% to about 10% by weight of the composition.

In another aspect, the present invention provides a pharmaceutical composition,
preferably in form of a pre-concentrate, such as lipid-/surfactant-based formulation, for

oral administration comprising:
25 1) alisporivir in an amount of about 15% to about 20% by weight of the composition,
2) a lipophilic component,

3) a surfactant,



The conpositions of the invention include a |ipophilic conponent or phase.
The |ipophilic conponent is preferably characterized by a | ow HLB val ue of
| ess t harwoQp12208g176up to 8. Suitable |ipophilic conmponemC3/EPaElilOdRs3

1) d ycervl nono-C6-Cl4-fattv acid esters 5These nmay be obtai ned by
esterifying glycerol with vegetable oilgfollowed by nol ecular distillation.
Monogl ycerides suitable for use in the conpositions of the invention

i ncl ude both symmetric (i.e. g-nonoglycerides) as well as asymetric
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(bl o AL pi oo DR A S L ATy e 1y of 5 i gl ¢
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val ue max. 3, saponification value 245- 265, iodine value max. 1, water
cont ent nmax1) disperivifymae amoynt af abouli9%s tosabbub2@% by welight ef tbe composition,

nonogl ycerides, 7 %diglycerides, 1 %triglycerides (H Fiedler, /oc. cit.,
volune 1, p ; ; er exanple is Capmul MCM C8 from Abitec
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These may include both symmetric (i.e. g-nonoglycerides and
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a- nonogl ycerides and a, f3- diglycerides) and acetyl ated derivatives
thereof . ThayetRhsd, anicl ude both uniform glycerides (in which the fatty acid
constituent 1s conposed primarily of a single fatty 25acid) as well as

m xed glycerjdes (i.e. in ich the fatty id constjtuent is conposed of
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acid. The fatty acid constituent may include both saturated and unsaturated
fatty acTrescoayisitipng oftheiprededn@iéntioh ifdld £h@irodliicCbthpoRarittor phasy: | y
suitable are m xed caprylic and capric acid nono- and di-glycerides as

comrer ci al | vaj lahl e, e.qg. .under the trade nanme ImMtore 30742 or | mnitor
928, fro%?"@gée?h@é%og]”.c ‘198}P°g§ Ic(gn]pﬁﬂf?t?ﬁ'ﬁgu?@ conprises at |east 45%
nonogl yceri des and exhibits the follow ng additional characterising data:

free gl yter oPolysthylefd gvEBalce&yT-ERIMVIANT 863 9 max. 2 % acid val ue nax.
2, saponification value 250-280, iodine value max. 1, water max. 2 '% (H
Fiedler, /oc } MQl 0 : SHI I ] i

nono/ di gl yce??%@gty §f M%gtﬁgrma&@%g%d%rrﬁénoa%%g{dﬁgg#@ggrfgﬁt%é& Eﬁg%ﬁg%daﬁf
comtd ci al | yinaludés bdth saturaded ard gnsaturated fattyeacidshavitg @naniaih I of Bome.qy.

Abi t ec Cor pogapi 0 bl f.0l ng additi
characteri si %@Eb"a?%‘? Eg@{ﬁgﬁ éé% é%g@%‘%@%w E%I %ﬁg-sl\}gr@cﬂ?gé '6? ggt“‘éﬂté)’%g‘i'/gm n.,
free gl ycer ounitd, Bxartiexlarly seitiblecfatiy beid estenisxpolyetitylene diysal?hglitasylr i but i on:
caproic acid 9 I c%mg%( I I 75% mn. j i C10)
10% mn., | aﬂr%f;(geoggla/%m?ﬁi%s ) /é'?r%y &\}aﬂr%tlﬁg% ‘elﬁ]{%g] h{%érraldgﬁgs eg%%%?fj gg% max.
( manuf act ur ee.gi indroHeakeldGaA. Sigticl@biHie hax arhI(2¥) of 1.6p rap-gcifl valyecgfdedsdban &i t h
10adgli t i onal ' I ' | t it ' ed
indef? t ho- br e orRelerRai el o ol JhisorapBi o3d dplaffe FRLCSE °fl
fatty acid cleasthandeht Fiedler.i/oc|citdeolfophgsdtQroalipestoid-8sat urated fatty
acids having a chain length of frome.g. Cl6-Cl8. A suitable exanple is
Tegin(r) o0 (Gl Ybiggate) exhibiting the follow ng additional

characteri si — nonogl yceri de content 55-65% peroxide value max. 10,

15wat er content max. 1% acid value nmax. 2, iodine value 70-76,
saponi f i cat i Bartigdatiesugbleis 3.9. N-Methyl-J-opirelidons,e.9. 2% coptmaicinticavaiiahle

i nformation) &) tle FiieHamdBréridsbRltyrAlL &£ 3itEMmStional Specialty Products (ISP).

25 N-methylpyrrolidone exhibits the following additional characterising data: molecular




These may include symmetric (i.e. a,al-diglycerides) and asymetric
diglycerides (i.e. a,E-diglycerides) and acetyl ated derivatives thereof.
They al sowOneixmde17bot h uni f orm 20gl yceri des (i n which tReTERREY/ 0220163
constituent is conposed primarily of a single fatty acid) as well as m xed
glycerides (i.e. in which the fatty aciz- constituent is conposed of various
fatty acids) and any acetyl ated derivatives thereof. The fatty acid
constituent can include both saturated and unsaturated fatty acids having a

chain length of fro Cl16

Particul arl yW %'Eli‘ttdrgm{?@' %izgp} g?ﬁgé’”{i?/di’%@? /ﬁlgg G@é'%wﬁdm “&%“yg%r?ﬁ‘@rr& ally
avai |l abl e, e9@g5%mele (HiFiedlier, adecinare2 Suyealt3B) ma@tadureeinfprmiatiannh Tai yo
Kagaku Co., Ltd. Sunfate GDC-S has an acid value of about 0.3, a

di glyceni3 éontgqt loj about 78.8% and a nonoester content of about 8.9.
4) Medi u )ch cid trialyceride These may include triglycerides of
saturated fatty acid having 6 to 12, e.g. 8 to 10, 30carbon atons. Suitable
medi um chai nThigist gorasérdiatiy a\gﬂllybleerOHESQdVleerMOMYDQWIWYMW% ol 1y

i gl ol (1) a1ty ek 8 AR OB ofhid g SpeeBfesnigigieeolt © &

2012/ 080176Pr61r¢vaﬁg@mdmmaﬁa;actea@ng d&ef mglggsamelgmtdloﬁdﬂoglz%%ﬂ 4Ot hre nost
preferred. | EB12, i f i SR

caprylic- cam ?éygé&% &{ F%d?eée@?cft}t Q’gﬂ%%ﬁgg?'gpmgndg{)%kcul ar Frb/\g?é;uﬁ%a‘of about
520 Dal t ons. Exagientsad ebllm#poswtt,lpegeéﬂ(ﬁ max. about 3% C8 about 50 to 65%
C10 about 30 to 45% Cl12 nmax 5% acid val ue about 0.1; saponification val ue
about 33Q Stgrei%%gg_}ggﬁ ne value nmax 1. Mglyol @812 is available from
Condea. I\E is a fractionated capryl ic-capric acid triglyceride
avail abl e from coconut oil; acid value max onification v?l ue about

335 1@ 360: Caubaebiainedestasifying ﬂatrlc\a&tdélndc%*ﬂﬁr@htfr'ﬁ@x'p cilgate imgonpnercially

0, 930- 0, 960, avdlegIQ ég%elt%ﬁﬂad@%%@ﬁéﬂeﬁ@ﬂ of Wd@drﬁaéeutlwl@?&@d\dé Fis
avai |l able from Stepan Europe. A further exanple is ﬁ Pédn 829 cont EJ'FEI ng

10addi t i onal thg nemesFECRG/N. fere &g Morfigx Iac. F?f“f@!ar'aéu ghylgltsale W
esters Thesey 5?%0%&!9%%91%? vl 3e§%6éé|ﬁd/graﬁty€6mc@501 139, bheﬁ/ﬁﬁeé kg oPi |

fol l owed by nol ecul’ar distillation. Mnoglycerides sui t.ab )9£%r10'dse%ln t he

conposi t i ons 188911441, AVisARsIyH25 N6l SRR ”’lf’(?t?n a§§4%1@9'?¥d6°‘{31 basis

g- nopRgl ycer wg?eﬂnaciso%'% (FASI@SUNPRYA 6it. "ORP Y] phgRrdaeeHanabook of

15nmonogl ycer | They al so i ncl ude both uniform gl ycerides (in which the
fatty acid cBhémﬁcﬁéﬁ'ﬁal FxciRientpo&dCibragtraBy of a single fatty acid) as
wel |l as m xed glycerides (i.e. in which the fatty acid constituent is
conposedspf pafL@YRnE dlykdis 3. Bolyethilepe lgficb40aqPEGA00)S bblyetayienaglycol 3ob ude
both saturated and unsaturated fatty acids having a chain length of from
e.g. Cl6- c18(PEGEPUbI e exanpl es i nclude GO phic by Eastman, Rylo 20Mx0
distilled nonoglyceride by Danisco |Ingredients, or Mnonuls 90-018 by
Henkel . Igpr | e GVDrphi c0-80 (glyceryl nonool eate) exhibits the
follow ng additional characterising data: nonoglyceride content mn. 94%

Cie. 805 Crensuf gonnll Sieaingd el Sty TeuO Gty o fBhel L

\éa:jue 6|515i50 kﬁ@ﬁﬂzﬁu tfetrﬁl&}drﬁmrfm?l aleohbbpolyetbylérte glilafcﬂett‘@gyﬂ:éifprmmjlm)glyc})% _
ydroxyl nu ac nono-, di-
tri-ol vcé’?"l‘ﬂ %"s??fé( @eﬁ&rﬁs{rﬁg utag{h%{egglacq%%@yqa an[d chy%ﬁ%jt%%“ des that are

comerci ally avail abl e under the trade nane Mai si ne@f rom Gatt ef osse. They
are tr anS‘Gh&th?thiobhmabbmpormhodmytcempfisazbtdﬁ(b%l byawmelgintlof treravimpositiom optheduct s

ri - o yodneatel e dBie R0l FeimoiurO MaT o8 e Bio Bl Lo BRI B 108 20
mono25 diz0%amgweight, glogtaefetied apoar20%by weigkel f bei ng conpri sed of ca. 56%

by weight linoleic acid, 30%oleic acid, ca. 10%palmtic and ca. 3%

stearic al%leq\ydrophilic component may comprise one component or a mixture of two or more

hydrophilic components. The ratio of main hydrophilic component to hydrophilic co-

component is typically from about 0.5:1 to about 2: 1.



WO 2012/ 080176PCT/ EP2011/ 072463 constituents). Physical characteristics
are: free glycerol max 10% nonoglycerides ca. 40% diglycerides ca. 40%
triglycerwoes120m017640% free oleic acid content ca. 1% PamtEres11pmass cal
characteristics are: acid value max. 2, iodine value of 85-105,

saponi fication value of 150-175, mnerag-acid content = 0. The fatty acid
content for 5 MaisineO is typically: palmtic acid ca. 11% stearic acid
ca. 2.5% oleic acid ca. 29% linoleic acid ca. 56% others ca. 1.5% (H.

Fiedler,_J/oc. cit., volune 2. pa 10 or-fmt M xed
rono- Tt Sompesiicps B dvepiel B Gas § ieoni LubEheial et  BPue, ",
C12_20 f edrhyoreat ig prefarably dhiaractenided by addw EleBiveles of mp#tanala @.grip 8. C18_18
fatty acid nono-, di- and 10tri gI ycerides. The fatty acid conponent of the
m xed nMoRO;,  di- and tri S may conprise both saturated and

unsat ur a grtﬁb‘lealﬁp[oyﬁ%f:%mp%% %‘u %r ef erabl y however they are predoninantly
conpri sed of unsaturated fatty acid residues; in particular G 8 unsaturated
fatty aciid r@bcenvbmon®OiCabiaity abid estexed nono-, di-, tri-glycerides conprise
at | east 60% preferably at |east 75% nore pref erably at | east 85% by

wei ghy of a f@%e%ﬁé&‘é@&%i&ﬁfk&%&(e%w rﬁf}jlﬁe&ﬂ Xith ’%éﬁél?ﬂ)l@ ol 'rd?r%@&' b§ mdléc'afé'r eic

and oleic ac rides. he m xed_ nono-,
di-, tri- gI ydlehlial:lel?, Meneglyiceridasessi$ahle f5 UQG%thﬁGPméQ%ﬁ*ﬁﬂsé’fH’lﬁ)‘UYer’i'B%"(‘}f“dEO% by
wei ght or f r ric

aci d) rmno- h s§@f@t;fé(‘?9 f%yceé{? g&!rqeﬁfl é%éé&')rfc‘%%& ﬁrnfé;?rﬁéﬂq%h&gly@%ﬂ%% éF(glles are
preferably pmdog‘lymrdeﬂs yrhep nfspllrmwedfothrblmfﬂrmzﬂweﬂﬁesgﬂlw@ﬁh ﬂ@s\‘ytty #td exanpl e
nono- 20and t ast
70% based ontyisa R cOfRosR Mty 5q ciiaE ety atis) E5WEN B FitictnBts B¢
pref édably, trhehichihe- fatambldjcor’gtl’gacelrlb devpesadnfivadoustiattieagids) ?@‘?’of?\‘thcﬁC'Cbxarrpl e
about 80% or f | i g?aqg

nonogl yce(rl de‘g%(t:/?o"@‘tr *@gﬁ’? &g%b%fk%{dré@ﬂ%ti g?}tg 0% ﬁ%gg%é;ﬁ%\{lt ﬁgh%{%t al

wei ght of t hbngfhmirﬂlom ¢.9. CoBnoraticylary suitable @re eapryfigrs laurigiacid

25tri-glycer t % exanpl e
35 To 203 DB e B R b o A ot Lo
from about 30nwitor@EGtor Go%itorBai@drasnestivelyt erale- grvéﬁ%t erexam@lerlrnwdprr@ Gl

conpegent, b fold¥iy RidiaRbl y from
abou?§40 to a%%Eﬁsegﬁ)ﬁ%Fgwse)xn&orﬂgeycigééso %rbﬁg% (c:)errI es arleapr esent .
Tri gl ycer i desharattenging datenfed glgcesel maxs ¥, waatuelné%}% 3¢ sARRNHcRLien Yelug 245,
based on the kot f 0 it coftforib&e 94 &g nono-,
di-, tri-gl ycé?r@a *g@@agr%f\%?%rb*ﬂ%?@%gt)ZU?W%Qt ocoalggu 15% (for
exanpl e fromghyberat 99 % monaglycaridesl % bediglvkesidas.d YortealygerideqfH: EipdiRsnioc. citgi -
tri-glycerid y a fi | MBS &8 Soal ABHRE CorpdiationOT
tri-glyceri dgéluﬁ% 1égs?€%@af“§qpﬁ%atr ?épl%lgggﬁjl on. Conveni ent | ;r%oweo\?er

t hey conpri se trans esterrfrcatron products of WD
20122080276 Piixtmes ong-2aridi-glyperides A daiCabfaliva@cls  for exanpl e al nond oil,
ground nut oil, olive oil, peach oil, pal moil or, preferably, corn oil,
sunflower oi |'I'h@ §e Ry rrfc,‘m’é%rbo‘ﬂﬁ éyn‘i’rﬂé’trrﬁ‘ﬁsé Bﬂﬁ&f@'fy%@hd’escé?fdfbc Q'i-diglyvéridesphs/ cer ol .
Such transesterification products are generally obtai ned as described in GB
2 257 359 or walbagaspomelic mensk endbi-glyeasides G- etfeongolyeeniass and %fr st renoved
to give a 5 ?WE %Hﬂ%c&glgfé%ro%lrrvétvggtl‘fé%d?mhe rﬁéfu&e B&th @ahidt capsul es
are to be ma ur i |edtr nsesterr Ication products of corn oil and

gl ycerol pr ogiyderiqesr(in \emcraMeyammmr@tlwm@a cappesed piimarily¢i@ single fattycer i des
hereipafter r iy QEAiidEbhsbsed of
proce2 ures deaggf%ﬁrgﬂ |o|td(;3§/I |ng %n%hamﬁégﬁ{\é’géfgg‘c cogtgtfton CIEB &352 ??59 or
i nt er nat i onalvapeutsdatty mtl’bﬁ)ra@eltamdemtlgeﬁ iherepi with }W\@@Q'W‘Pé@@dﬂﬂﬁ)ﬁﬁﬁpf]@erl des
(Cl8) These . it éf\ﬂrf‘é??ﬂcltﬁ rt%o‘ﬂ%( 'gad MaviHssluratad Pty a@ﬁis'ﬁ%ﬁﬁé[b%ﬂgmg' ycol
monof attv acic 1%r S aci d constituent may include

sat ur at ed andbngﬂsaftfmegdCf-@hd ?aa@u'@!ﬂy Ruitablegara mixed ¢APNAIA§HE CéIP”Gf?%Cfn e.g.
- Cl2. Part ledlibhy op ée?tgle§??5&nrﬁ’r!éﬁ>f’%l>/%0§lag|é’ggl Hmr%rﬁm@fmrﬁ%?@yhc
and lauric acid as co rcra aval er the trade nanes

Sef s@0(r) 21F42@apmyitdree, foem I@ew IS@g@yErermgmpleflmﬁoé@ §42 seRiiseerRéleretAsst co

Ltd. or Gatt of i dat Fre@R/EBIP

Laur ogl ycol (ﬁ%ﬁi&x%ﬁ%e‘%mg& Ff gé\ln%gﬂrregb%dﬁ &ngﬁ% P%:('?téarrsggt earr srreng dat a:

acid value max. 8, saponification value 200- 220, iodine value max. 5, free
propyl ene glycol content max. 205% nonoester content mn. 90% (H Fiedler,
/oc. cit., vol 2, page 1025, manufacturer




information); Sefsol(r) 218 exhibits the foll ow ng additi onal
characterising data: acid value max. 5, hydroxy value 220-280. 9)

Propyl enewgl29raisorvono- and di- fatty acid esters ThesePoaEPRMIGI002I63

Larogl ycol FCC and Capryol PGMC. 2510) Propyl ene glycol diesters Propylene
glycol di-fatty acid esters such as propyl ene gl ycol dicaprylate (which is
commercially avail abl e under the trade nane Mglyol (r) 840 frome.g. sasol;
H Fiedler, /c.c. cit., volume 2, page 1130) or Captex 200 from Abitec

Corporation. 11) Pr opyl ene gl cet a C

di acetate WOBAH GB‘@Y?'HP@%%% @9%@83"3 uef%B%S@ 8¥F @Sg‘ﬂ%ﬁ' ?f‘i"%tﬂr

et hoxyl at ed wRges abi-e FRidles, BO&FE voRY, pbga b@@eotrfeas@mteamxfmadc@ﬁmyl ated
veget able oils such as thase optained y reactl?ﬁglfvarl o s natural vegetable

oil's (for exHWﬁPQ'Q'V&SF?PSOQflcapWB‘i/%%p”&aF'd i Qyeeyp! 25 fnowpaand qogimeseially 5 npng

oil, ground a\lfauaslblund@rlégeth@ltrlade AEMB PRI MCMI RbMANGIAKReL Cosgdritlopver o |
and 5 palmoil, or mxtures thereof) wth polyethyl ene glycols that have

an average nﬁlaémul%MC\%ﬁﬁmlde'ﬂe follewing @dditionat gharacterising dalpeddt ¥alug2-9an

Do et speci XA E IR QRERTBOUI R, HoE Bl DA% bk, KRS eS| i s
particul arl ycml@f@gﬂwstrlwt@ns@@ﬂ’ @i¢ peid 486)e3 % dran &9@@“%@@&% %M, ar e

Flodl o 1 o CARTRTBERI (19) 10% B4R, IRt Bod@uialt oifad iBunamy Kepridsl oo
(obt ai ned fr 8r8% tw. (manumwrwanfpﬁgat@n) aﬁw'@b{%@@ﬂﬁs qf axapot/digcyerees W@? a
sapogpficati Qedlf{ aerﬂfaggaﬁég Pﬁ{élc oﬁeltﬂﬂ-&ld@ﬂe‘{ﬁos‘éfmgrkét‘éd%nd&rtﬁe thnldOd' ne

val ue of 90 t CS (obtained fromkernel oil and
havi ng an achemesplienvaior 3h2 @77 2r 380 §¥15@$ﬂ'fF%ﬂr@ﬁwme\jéﬂb?c"iﬁ@%tB‘eﬂ]t75 and

an iodine va nﬁgluo%ooottl’?sétﬁn%@d a&dﬁ.lﬂ{s@fdratﬁd Mt@]a%@s@gwﬁ@@'cﬁaml I§ng1$i‘é of from

transesterification product of a - gl ycéride and yeth ne gl ycol
and whi ch has. gaCme‘DteJA\gwtﬁhlmexampl%lﬁdiﬂglr@sot(@'ym0|%e)£2¢@'tmalt follewings s

than about Zad?it@?a?eﬁarg&tﬁﬁélh Hatg%gﬁo%eﬂléescérﬁelﬁ Fbx'idéq}eﬂf'e Mﬁi ug, of

| ess than abou e use e preferred tra esterlfle
et hot§l at ed watpsicabtest max. 1%, acisbielifel n@. 14, PUFE veliewior ¢h seaqnlflfétl@bvai%ed for

exanpl e, {1 oq,g00al gl g5isso n3hi Bl Prikiici@BAtormBigce. 13) Sorbitan fatty
u may 1 nclude e.g.

acid esters ch es sorbitan mono Cl12-18 fatty acid
esters, or sorbitan tri Cl2-18 fatty acid esters are comercially avail able
under t hé)t r &icen dic Opianfatty acid@stass 9. uni germ. An especial |y preferred
product of this class is e.g. Span@ 20 (sorbitan 25nonol aurate) or Span(r)

80 ('sor bit an 1paoRkL ﬁf;cﬁ;)de(sﬁn?r@tﬁcr e/ @G‘—d@!y&endeg) arid asl@?ﬂetnd‘@i Resies gife.
Phar maceuti cal Exci p| ents' cit. O%YJ@M Esteri f| ed conpounds

of fatty aci @-afiglygefidest 9”%?‘6%%\@?@ deWatW%@@@ ey Alsp (RpHdehadh Hiif
conpgynds of y%&ﬁ% Osatﬁ'f\ﬁh Q@%Q&tﬁa&@c&gtlﬁaﬁﬁgﬁoﬁbm pHAChrBS o FrERdiNG Ié‘*a@t?hm

havngto car n atons, for exanpl e, ISOE & {Q/rlstate 1 SOprop
30pal ni t at e, acidhgs well e mikedelyceridea (| @4 iaythich tae faiyAg C@D&tﬂteerétl%comms@ﬁ Oén

esterified cQERAdity acids) and any acetylated derivatives thereof. The fatty acid constituent
can include both saturated and unsaturated fatty acids having a chain length of from
Cs-C1s,€.9. Cs-C1e, €.9. Cs-Cyo, €.9. Cs. Particularly suitable is caprylic diglycerides,
25 which is commercially available, e.g. under the trade name Sunfat® GDC-S, e.g. from
Taiyo Kagaku Co., Ltd. Sunfat® GDC-S has an acid value of about 0.3, a diglyceride

content of about 78.8%, and a monoester content of about 8.9.

4) Medium chain fatty acid triglyceride

These may include triglycerides of saturated fatty acid having 6 to 12, e.g. 8 to 10,
30 carbon atoms. Suitable medium chain fatty acid triglycerides are those known and

commercially available under the trade names Acomed®, Myritol®, Captex®,

Neobee®M 5 F, Miglyol®810, Miglyol®812, Miglyol®818, Mazol®, Sefsol®3860,



WO 2012/ 080176PCT/ EP2011/ 072463 - 14 - of linoleic acid and ethanol being
particularly preferable, also isopropylnyristat and isopropyl palmtat. 15)
G ycerol woizareset’e or (1,2,3)-triacetin May be obtai ne#ChyEPesIti®ri4hyi ng
glycerin with acetic anhydride. dycerol triacetate is 5commercially

avai l abl e as, e.g. Priacetin(r) 1580 f.rygm Uni chema International, or as
Eastman TM Triacetin from Eastman, or from Courtaul ds Chem cal s Ltd.

G ycerol triacetate exhibits the follow ng additional characterising data:

nol ecul ar weight 218,03, D. 20,3 1,159-1,16 0.1,.43Q-.1, 434, t
content max. SES9CH/0\Niglygl§g1g heing)the mogt pre r@gD@ 'yd"%d ﬁ%?f'o%? r
saponi fi cat i ggroMad diIQ:oﬁTprlgth'ébp@ﬁﬁcg ﬂ,acfdrth%?&énld@s ﬁ%h@ﬁﬁg 4 afdldsun Wenth
Fiedler, loc. cit vol e'pajge 1720; Hand

Exci pi ents, Pic@bouty30 Da'B’é‘@ @C'WME'PUF?&%V% égﬂﬂt%ryi%:)esua B?goAté’eﬁ[%/f

triethyl ci thbta%out 30 to WS drpmabg%alabﬂlvam ARy UES 1 dapbhifiedtionvalbl a0bttr3an aci d
and et hanol ol | owed b?/ acet mt lon with acetic anh dr| de res(g é‘:\(el y.
o i

Acet V& tri et i9y345¢ciodingtva glyp!® $12 is suailablemne Cordep. Neqhes t$ ade
name G trof | exbEdorAretica PMIE”CEprQ: ad@(r@y@é‘nderkﬁlalléﬁé frdrhicBEdNU 6iltdcRf I acetyl

tributyl C|trate 18) cerol acid esters These have for exanple
from2 to 10mag. Q2; %Pgl“ 'PBIVaIHﬁlaPQUt éoﬁﬁ@ tigding yalue BIRX 01& MM ceBM ncl ude
bot h saturat ngad by h i om
200 g, Co LB T HCE TSP Shep Tl Y A% iﬁ‘g b M P ks
Gattef osse, Ne/F inpawilable it $tepan buropel Akurber exemplss '\éiauolaﬁ@aoamﬂ'mng:atuon
val ugyof 1965244 Eét? W feehlcecRe! yal ycerol fatty acid esters include
di gl yceryl m)noﬂ? *l %(ﬁ()a ﬁc xagl n-5- 0, as known and comercially
avai | abl e frome.g. N kko Chem cal S Oo., Ltd. 19) PEG fatty al cohol ether
25Thi s By i SMcaemBRo{C:¢ ) 29i8hy| ene(4) lauryl ether. 20) Fatty

al cohols and fatty acids Fatty acids may be obtained by hydrolysing

various ani Whes%f}ﬂaysgssﬁ%e bE/%Eférlf%'n jIy cerol SWith Ve a@llelowmréwbd bl ehdisvued by
separation of the aci d atty acid/ al cohol

2012/ 080176P®$¥"I3t'201 miz/&e@des Si’ﬁab'e &Fhsein ih‘éﬁ?meaﬁt'?%cqfﬁ}bee'”b%it'ﬂné"*ﬂ‘l&*ﬁat ed
and nono- or bSlt'n s\t @5%@lnfo%bgw&raeg%aha%w%w@moaogthaeé Fﬁgt h of

frome.g. C6-C20. Particularly Suitab are, e. oleic acid al cohol ,

| i noll2i ¢ aci moneglyearidescingy a@&prr‘%}lllqecbcé'& pgifor @aﬂi\fcér'éesa@? which Eherfaﬁéﬁ%{ﬁol

fgg ecano 'r 3 ﬂ@%ﬁ.ﬁ@ﬂ% coﬂpeyéd SHRRIPLF d SnGO TSI ab e wainhiadd @ydsndes (iehe
in which the fatty acid constituent is composed of various fatty acids). The fatty acid

constituent may include both saturated and unsaturated fatty acids having a chain
length of from e.g. C4-Cs. Suitable examples include GMOrphic by Eastman, Rylo
20 MG20 distilled monoglyceride by Danisco Ingredients, or Monomuls 90-018 by
Henkel. For example GMOrphic®-80 (glyceryl monooleate) exhibits the following
additional characterising data: monoglyceride content min. 94%, C18:1 content 75%
min., peroxide value max. 2.5, C18:2 + C18:3 max. 15%, C16:0 + C18:0 + C20:0 max.
10%, water max. 2%, acid value max. 3, iodine value 65-75, saponification value 155-

25 165, free glycerine max. 1%, hydroxyl number 300-330 (manufacturer information).

6) Mixed mono-, di-, tri-glycerides

These may include mixed mono-, di-, tri-glycerides that are commercially available
under the trade name Maisine® from Gattefossé. They are transesterification products
of corn oil and glycerol. Such products are comprised predominantly of linoleic and
30 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. 56% by
weight linoleic acid, 30% oleic acid, ca. 10% palmitic and ca. 3% stearic acid



5V frome.g. Henkel K&GA. ()l eyl alcohol exhibits the follow ng additional
characterising data: acid value max 0.1, hydroxy val ue of about 210, i odine
val ue of wbaot2/@di76saponi fication value max 1, D.2 abourCO/ER4@,1/0mBRY 1, 462,
nol ecul ar wei ght 268, viscosity (200) about 35 nPa s (manufacturer
information). O eic acid exhibits the .fgl.l ow ng additional characterising
data: nol ecul ar wei ght 282,47, D.2 0,895, n02 101, 45823, acid val ue

195- 202, iodine value 85-95, viscosity (25) 26 nPa s (H Fiedler, /oc.

cit., vol ume 2 " Pha i cal cipiepnts:, 2nd

i 11 one. Bt eolsE ANk BraciTele pe: Ton 8850l Bk 10 AR REFiies R
Anerican Pgaﬂﬂ%C@@yo@ﬂbesAGSOQO%, WMefyvierigdso Ba. w? mld drérg ddivhicomtestuta.c .
Press, Londo Engl an 1521) . Toc erol .and,.its eH

(e o acet at Eyrivernudm cab P AARERTRIE AR g a0 Bainar dran salecsh s e

F- 1300, Covi &aadonilfﬁﬁﬁbravalué:@f/n5@117&Lamera2%b|d%mumceox T fdtty aoidt epritamt fer oi | s
Al ternpativel the |ipo iCc CcO ent ises. e.g arnaceutgg%lly

accep?abl e 2 ISI'”eCRbISéV@IQ%I'MI Qalwt’tc[?%cﬂﬂéaﬁ g?%l”@d‘c@o??pgr{’gyhtoqg'ﬁéﬁ'dﬁ

veget abl e oi [inolgid)acti ki 58v8, PPkrOLa.e1.B% tH.OFie@et, b8 ciflhesiemesy page! 1079,
C3_bal kylene triols, in Enrtl cular glycerol, ethers or esters. Suitable

C3_5al kyl eneMepHGClUERriRfPENasionkst er s i ncl ude mi xed ethers or esters, i.e.
conponents including other ether or ester ingredients, for exanple

tr anseséI erif Mmaldi rﬁéhcf)fdld gﬁlg@cé?fdle@refer%BIyE:@Ig:ppIée?mB(tureé of Cetot®p or ?Iﬁmauy her
nono- 1 - or (o} cu Su) { apl e e ers or
esters are nP% 6“%? 1 6% C?rt‘qa R '3( @Q‘eﬂg}IkVIf%"&eicD‘gméE%'l F a9y acid
fes: teﬂa, e; pemtgaaIcIaNdem xadfmmﬂr@%PgIarr/meﬁ lhélr?i/ige; rznzmopdl -yapdl tipglyedrizteg Inyayol

atty acl ester ene
gl ycol s and, CB'BP”W\{P? %‘ifg@%‘lmsa%h%t a?“é(r??@srfaﬂaﬁﬁ gé%?@r‘?@%&u%ﬂﬁe\ér e
general ly ?btam medonhmaﬁtlwwftm4 ; rrfgsd of un*fsagjrmleefatﬂemd Ie|SIQU?§, InI pArtiogariCles, i 3 t he
presence or a a n €. (. aly ene. . dnd,
optional |y, P%g‘é'%tﬂ%q?%y_%c'd f%‘@? F&gfﬁ%@&egmqoqo"aqﬁ EKQIY?%WIQ% éé'%érl'%ceri de
to the poly-at Ibad;t@m% @Iaf@mb!ygalt}eaerlﬁ%anmmefemly at lenst 85% hyovejghdlokg ICene
gl yc %ySI s/gl ted y geactl ng

t he i'ndi cat eH tﬁ%’?ﬁ&a?ﬁr}? o Ze "qu"gpal"ﬂ@?'gﬁ@@'efc%qd)% nal |y,
glycerol) at treyigoerided. Suapeytiad mﬁx@dummiim£ omntri-glpcretnda$ mprImrlessmarInza%ntoir nuous
t at Pr ef _a. o
(€10 221 i 1y <Xeele PRk er fBRLTWBarfot e Rtriod By SRS Bol parute
oils, I in piar tahé wlearic ugg)aha:bcb eihoa:hdstn @ynehaéé eMIxegmog]bI eli- oinég;;\ll\dﬁridfmate, fo_rI
e, olive n eanut , coc ean_.an e moils
ond. i par t PEPAPY Beson B compiparBs By rRSRERS o BB R g ol 5
est eror esi duaad dPgIgsdie&rdeedorpprhgeaétltgdsdaﬁ@%gﬂnymaﬁreienamf atdbast 0% hmsky eb iy ene
I I t I I
Prom ca. 500708 nsishe R uROmSGNGE BB o pihgorent s Bis abhs S Bondsr il o
al kyl ene poI xgtylcemds&mmmse etslbast§5P/d1@dmmkem|p1exabmue&O%for €83%5wyl weigheoéther i ol
esters,

ters ti and

poly (C2 4a| H@qp&ﬂg)coa‘p%%rﬂ I?fS?ISra%gYIIHWg'y&SI' C%R{pglaéeﬁ ﬁ@rébv?nﬁ Iﬁié “Lgrg)tg}l anount s
of free C3_5a&hkybase dsrrilheItotalmblgmt@ét@dipyplﬁlmccﬁaﬁdnﬁhen"eﬂ‘negmlyerbdnond\sdl-
her ei,pabove et fo Rk ef o ryl;
pr ef éPr ed poI gllyﬁ?ﬂ&gﬁe r?/B erﬁ%\( f’f“e OU%%(‘EG) éao%?dk{(\ﬁl‘? eﬁgP§/}:%Ade
particul ar hmmglyaendels@mejbr@seM/engéfErabfy di glyn:endes cafrisedraraabalit 600 akzaud
preferred fa cid |l i dyes, in
particul ar s&b ?%%F ?EL %t?avﬁ %ht 0597? I@S?@I’ %I'egg of nHifha FBRVHE

tri-glycerides. More preferably from about 40 to about 55% (for example 48 to 50%)

diglycerides are present. Triglycerides suitably comprise at least 5% but less than

30 about 25 %, based on the total weight of the lipophilic component, of the mixed mono-,

di-, tri-glycerides. More preferably from about 7.5 to about 15% (for example from

about 9 to 12%) triglycerides are present. Mixed mono-, di-, tri-glycerides may be

prepared by admixture of individual mono-, di- or tri-glycerides in appropriate relative

proportion. Conveniently however they comprise trans-esterification products of



Particularly suitable al kyl ene pol yol ethers or esters include
transesterification products 25 of a natural or hydrogenated vegetabl e oil
and a polwethimsmzegl ycol and, optionally, glycerol; or PCOMPOGIOTTIINS
conprising or consisting of glyceryl nono-, di- and tri-Cl0- 22fatty acid
esters and pol yet hyl ene glycol nono- ang.di- Cl0_22fatty esters (optionally
together with, e.g. mnor anmounts of free glycerol and free pol yethyl ene
glycol). WD 2012/080176PCT/ EP2011/ 072463 - 17 - Parti cularly suitable

al kyl ene pol yol hers. or ester as, descri hed. aboyv use I esent
i nv)enti onpi n%‘?ﬁ?@? ﬂ'i?s@’rfé?mﬁl raq)ch,mggtéﬂup B‘HEO'ERH’ °'lt Iﬂga‘fl? 831@3&5 :
Gelucire(r) prepdraily, g:onGaut ls@hfae oil bNsdifidvidroillaad mdsepigfevalblg tom oil, with a)
Gelucire(r) 33/01 Whi

val ue of 5cadlyessgl 2 mranses?en catlo&;) pre%qqgscerleeg(eperagbg‘%fmegnaﬁ dggclzr{?é {38'}

37.5-41.5C, g8pg5a bi W& 9400 1. Pr@férab&%ﬂ%‘l& the glycerol is firstjentaakd to gieé n)
43/01, mp. = ca. 42-46C, oni tion = Pr o ucts(a) to
(c) above al Isuﬁék?at'ajlﬁ 938?@?6% B%t %@ﬁ%ﬂﬁ'%‘f“e:?apsf‘ﬁe@ %8&%8%["‘5 Bns of the
i nvention mapuifieel ttheesterficaties pmﬂuasl ohceeh bitaad gnycmmmmde pértiadarly suitable

d b d .
N kKo Chn caiedapono-y i ang ki oariPE el o Bl f apd Bl
Mont hyl e(r) éeédndihg:tteprgbeﬁwés desafisddeiaUited Kirgdeaml pabdrs spesalfmaﬂolgGBGat t ef osse.

These mmy | nePRbasSesPrandisRLs iR i NEaf o, %ol Slearate,

-nonol aurate, - polyglycol et her, and -nonostearate as well as

pent aer yzhri Aeeﬁlhtg_g\mamg@[ceedesr(mgﬁ edler, /oc. cit., 2, p. 1288-1290,

i ncorporated herein by reference). Some of the |ipophilic conponents,
e.g. (1-3, 5- %8]1 factant-1i ke 20behavi our and
may al so be irg?srree@g%g‘%égé’%g'e ant plg @E) @%(tg'sk’é

i pophilic conmponent preferably
conprises 5 to 85 % hy vvel ght of the conposition of the invention, e.g. 10
to 85% P ef Ercrylench fg hestgist , nore preferably about 15 to about
40 % by wei ght. The corrp05| t| ons of the present invention preferably
contain one trfayl i |aéés&|=|%st F418d hid BhrdaRGhidl ritBnsdidn t her eby
pr ovi di ng thiﬁe?%@ﬁagﬁdf?”%%“ rﬁa;h U0 2012/ 0801 76PCT/ EP2011/ gmdz'tes - 18 -
Surfactants hayinge chaingngih ?ﬁfmpéls Cc:@m ErRicHigry pidtableraa prarylede glvsPleact ed
stary Eng prO%B%s%/él?gf#é{ﬁﬂlc'dﬁdtlélﬁlc%rcﬁip%rﬁﬂrﬁé}cutaWé\%gbleee? ur@\éffhécﬁtaaéts

made Dy pol yoxyeth contal n anot her_ sid roduc

pol yet hyl ene ngF‘?é@lefSO’f@@%&ﬁ@W@J@% Q(th?#‘&g‘yGP'@Qcﬁorﬁ@rg Mkﬁrﬁheﬁ?'%afl%Pabl y has
a_hydrophil i if# 'oP@QHéfb‘ssCe %%ﬁP@#ﬁbm"ﬁ@JﬂB@C@Fpo@atfoﬂ Iignexﬁﬁib%c' ally 10 5 to

17. The HLB value 1s preferably the mean B val ue. Suitable surfactants

i ncl ude: 1) RéAVDHACIEPD gilaibits e f%llowmlﬁdavtloa?l ohpRckRgeing ety agidvaiue §iax- 8nd

ethyl ene oxi §§ Jmaﬂaﬁ wlaé 268-250 %dweemﬁeeﬁhaﬁeemé g%dylelﬁewe& donast méxvm th
ethyl ene oxide in a nolar ratio ‘'of from about to about 1:60,

opti @Ral r en&/alm%meﬁtﬁecwf?@l"hﬁoe/ﬂ@ﬂ disaies) ’OEO‘Etoﬁ’ﬁb%éWQef'P%%’wa‘fﬁ“ﬁabct s.
Various suchsgyifiAshRReRoRS £15OMHBHs théolidwiAy abbiéHR characterising data: acid

value max. 5, hydroxy value 220-280.

9) Propylene glycol mono- and di- fatty acid esters

These may include Laroglycol FCC and Capryol PGMC.

25 10) Propylene glycol diesters

Propylene glycol di-fatty acid esters such as propylene glycol dicaprylate (which is
commercially available under the trade name Miglyol® 840 from e.g. sasol; H. Fiedler,

loc. cit., volume 2, page 1130) or Captex 200 from Abitec Corporation.

11) Propylene glycol monoacetate and propylene glycol diacetate




Particularly suitable surfactants include pol yethyl enegl ycol - hydr ogenat ed
castor oils available under the trade nanme Crenophore; Crenophor0O RH 40,

whi ch haswe 28ep8mi7hi cati on val ue of about 50 to 60, an &cirEPr@ELOR4bEss t han
about 1, a water content (Fischer) less than about 2% an riDe of about
1.4583-1. 457 and an HLB of about 14-16;. sB3and Crennophor0 RH 60, which has a
saponi fication val ue of about 40-50, an acid value |ess than about 1, an

i odi ne vaI ue of less than about 1, a water content (Fischer) of about

4.5-5. 91 an_ri D60 of about f'L 453- 1 I457I and an HLB of about 15 to 17. An
especi al | % I@é?—i@@—eﬁm-?—% ss is Crenmophor0 RH40. O her usef ul

products of this class are avail abl e under the trade nanes N kkol (r) (e.qg.
Ni kkol e 20 Hms‘é(}n@dclblﬁﬁrﬁﬂéestdmwg&okﬁatgd vé@eﬂe@@omﬁﬂ@s thdasreocrbtmaewby(e g.

I ncrocase 40), Tagat0 xa Ly et h Iene cer ol fat
esters e.g. 3'?58 g {uaﬁd’egkpﬁﬁllesw (%—_% %‘E’E@—rﬂ ’c'?igltzslp'loﬁs (vaﬂl eéef{ has
a saponi fi cahelail, siedond dﬂf grabad hubdl, bivedail, saybamcﬂi saiflowendil, safflowdr oiband

P ok By DelRERn S8R Rl aTes Bl reh Bkl BlecF

Fiedl er ioc.weight oftfren 200 tal808, dnrthacpraséraeodbf tahi appbprsate | catdlysle These

pol yet hyl enegl ycol castor, oils,such ava bl e e 4t name
Cr enophor 0 Eﬁf%ﬁfﬁqrgﬁ Wﬁsdﬁswaa%c'ﬂl ér’r"qﬁ% %tﬁ es( 15’9{69? Y4 C'g%an'grr}e :%y) iﬁd&t‘}out
1630, a sapofidnsesterdifiza eftedxylateal cordoiliis paBicularly referedaci d val ue of about 2,
an iodi ne val ue of about 28 to 32 and an nD25 of about 1.471. WO

2012/ 080176PCT/ EP / auryl,
pai i Tyl + ot SRRy veBetep TR ar Biorr s 18 cERRBre AN byl

avai habl e undﬂder&h&tréd@@nmbﬁafﬁ@ﬁan@dﬁre@ti eit., vol@c page 994) pExEntples drg from

Fggﬂ;ggyg? ﬁ; gﬁg%%?%?%gﬁ%mgﬁﬁcf%? oil gm%w@ an acid value of less than

[ pol yoxyet hy ks @4x sapdtifcatom e sr F5ab 173 eeni@ ¢4lue of3 to 4, and an iodine
[ pol yoxyet hyl ene( %@é sor bi t annonopal m t ate

é Tvveen@
[ pol yoxyet hyValHe eb9S ool 1).12ad ekt @ M 1441 C S (hitalprghTeam kerel oil and having an

[ pol yoxyet hyhaa%lae)& lecﬁlttzaatsé;boﬁfﬁéf ! #live BB and an iodine value of 60 to
[ pol yoxyet hyl ene( sor bi t annmonool eate], 10Tween@ 81

[ pol ¥@xyet hy Behéeiap 8 Mi21 30 GSnabichds afransgsterifigation@ educt of a Ciz.s glyceride

ol yoxyet h t f rfpciisd s of
'E Ei sycl gss g%g&‘?@%ﬁ%@ﬁ@bx&@ﬂ%@g@)ﬁﬂ I'%L'a rﬁélﬁrg(f)t:é}hﬂ Mg?B@tl%ﬁgQ?a?t y acid
esters Thesualeyf keazihanabpal 2 espeenifjsatine vgluea 185 9309 andranriedieg valueok ype
known and % e%aﬁesb%h@éﬂ Ma;ﬁé{l% b@lals,@d "I*Rg%‘?eférl?@d &éa@aenﬁéaeetwma@é rom

Uni gema (Fie /oc. cCit 66). An especially preféerred product
of this cl asyegeiabijl G @rai@i\/h'g 2% Qﬁﬂlh@h can dgtobtaired, fog exgmelenfeoi nt  of

abou 40 to ?ﬁﬁe{ &@aﬁtﬁ%&e%out aﬁ%H&e 16.9., an acid value of about 0 to 1

and a saponi ol no to 35. 4)

Pol yoxyet hyl ene- polyoxypropylene co-pol ymers and bl ock co-polyners or

pol oxanerl§) 2 tefde the type known and commercially avail able
under the trade nanes Pluroni ce and Enkal yx@ (Fiedler, /oc. cit., 2, p.

1329). An espgeh gétbae rHéﬁn@th@@ PEBIE mBho By 1ot ?as:ra és?er?'dﬂrsgr%itﬁt@rirﬁﬁ 15

(pol oxanmer 188) from BASF, having a nelting poin about 52C and
mol ecul ar vveﬁ"«gjmactﬁe%é@fe ggoveickliggvalabla under the trage s1ask PN frowg- of this

gl()i; /5 0'88 1?% g@%’qg% 0,% an]é}f?é§ %Pe(?érgém&u& 2fhid GYD i8I A8REhe 2¥¥orbitan

25 monolaurate) or Span® 80 (sorbitan monooleate) (Fiedler, /oc. cit., 2, p. 1571,

Handbook of Pharmaceutical Excipients, , loc. cit., page 511).

14) Esterified compounds of fatty acid and primary alcohols

These may include esterified compounds of fatty acid having 8 to 20 carbon atoms and
primary alcohol having 2 to 3 carbon atoms, for example, isopropy! myristate, isopropyl

30 palmitate, ethyl linoleate, ethyl oleate, ethylmyristate etc., with an esterified compound



These may include C18 substituted e.g. hydroxy fatty acid; e.g. 12 hydroxy
stearic acid PEG ester, e.g. of PEG about e.g. 600-900 e.g. 660 Daltons MV
e.g. Sol wwol20r2e8t8615 from BASF, Ludw gshafen, Germany. PAT@Ere@ilOR46d t he
BASF technical |eaflet MEF 151E (1986) conprises about 70% pol yet hoxyl at ed
12- hydr oxystearate by weight and 5 ahoyt. 30% by wei ght unesterified

pol yet hyl ene gl ycol conponent. Solutol HS 15 has a hydrogenati on val ue of
90 to 110, a saponification value of 53 to 63, an aci d nunber of maxinmum 1,

and a maxi rru er of 0.5%hb Pol yoxve |.ene al kyl

ot her's TheseOipIer RS HRR RSB PTEHEN, PIRSAR, 18t SOMPPUTYIT 2ot

al cohol s, e. gopﬁp*mgxmbt 102-, 10- or 20-cetyl ether or Pol yoxyl 23-1lauryl
et her, or pol yoxy 20- ol eyl et her, or Polyoxyl 2-, 10-, 20- or 100-stearyl
et her, ag kng av{au | abl e e.g. under the trade mark
BI‘I](I’) Pl referred product of this class is e.qg.
Brij(r) 35 (Pol yoxyl 23 | auryl ether) or Brij(r) 98 (Polyoxyl 20 ol eyl

et her) (Fi edMay be/obtaineci ty. esté;fylmmglyadjm wnﬂ%auéboekhynihd@ﬂ?ﬂymalduademda is
Excipients, foc ui t abl ducts include
pol yoXyet hyI B%msrcllalley%%g% ye? ﬁ g gpﬁ%ﬁtm§mﬁé§ o% alachema ﬁ]téamalonal 3r &

pol yoxyet hyl Eagtrjaal™/ Triagetio frpincastmar, mefrsm(ﬂomalds@r@ﬂrﬁba tdh@lyserok. g.

Cormer ot al |y FAGERp Bts RlBGna0 iRl g At i s O W B re g,

Ni kko Cheni cal®%® 1:m59 11168, nfH ,680-¢/434/ water aintent maxl 0.225, vigrosiy2(269).17.4

POl Yorybr by hEAS, ERh LA, B ShdnrBafin GPGURIIzeR FacubSfh SRt 2012
yI Sul'f onat es

7) Sodi um al es "and surTronat rum-al Kyt
Thes#0may | n@?%dmns(d;ﬂledielr,duc;g sall %, phge 172(); ttandisoakl d(ﬁ’hbnmeumlsodl um

dodecyl sulf . rGi I . nder the trade nanme
Texapgn KIIZ(EE%g?'?@% I&é%lp%%% @%@5’%@%&“@3’?‘8‘%‘?”- t ocophervl pol yet hyl ene

ol vcol succinic acid esters (TPGS) These may include those with a
pol yrer i 46Y i Apetpliirigthyl oifeatd 000, e. g. avail abl e from East man Fi ne Chenical s
Ki ngsport, Texas, USA, or available from Cognis. 9)Pol vgl ycer ol fatty acid

esters VD 2%@/@%%@Etgwfg%g%ynﬁzﬁ%ﬁ%f cirihd S RaiEbolgiekuge.  hose W th

e.g. from10 to l'ycerol units aC| ntltuent may
i ncl ude bot haesiylation with mcanbmﬂdeapéwmm YAl tt@thy Gitralg '&C@h@?wlqnéngt h of

fromy fyg wa@lﬁblepé‘gtL'Jr?délrf’r{eltﬁad%LHarrr%b(blf‘roﬂe%(@AQ frgaﬁy ava&ffé%bevnol aurat or

decagl yceryl m)norryrl t at nown and commerci a e under the

trade mark 5Deca n(r) 1-L or DecaglynO 1-M or Decaglyn 1-0, respectively,
from o o1y Dot iesety, ou e ol or ./ oG, ot ol | 2. o 1350)
10) Al kyl ene pol yol ethers or esters These may include C3_5al kyl ene triols,
in partiqg) aPoQbMé&bﬁbtth géidestersOr esters. Suitable C3_5al kyl ene tri ol
ethers or esters include m xed ethers or esters, i.e. conponents
10inc|uding her ether or es n edle ts, for. e

transest er! ) Thee hte o g G 30 Toeh A Srkerolningr Betetkads ponstiegt
nono-, di- otaPipkidébsth sB@JrétleGlahaﬁr?(atﬁﬂétddﬁbﬂtﬁac?df(dﬂyé vititea predity Rng t;htdn%m orcI
esters are mxe ol / po a att aci

oot of, Meepetiabry P aHLply Sulbl 6ie Bl ngue MCHRa ot Sthetse

fat It y daci d gééxﬁfnﬁbcgﬂcﬁﬁ%d)faﬂ%w wwna@tﬂa@oﬁa]p&saﬁoﬁ rvalupQJf y98-284. rmhﬁepsunasléer S

i ncl ude products obtai na transesteri |cat| ce

triglyceri deQ°|y9\¥‘fer5°|§6tF3S/a“("§23térz§l'W‘I‘%’n‘i?'%ﬁ%‘dﬁ?@o D‘%@gxa‘é‘iﬂ 3ghva- %I ycol s
and, optionald, ys k8owit sfiddéomrderzially badIaBRtfRM élgCFsllkk@lL‘héﬁ'\QﬁM@ iade generally
obtalned by alcoholy5|s of glycerides,

19) PEG-fatty alcohol ether

25 This may include Brij 30™ polyoxyethylene(4) lauryl ether.

20) Fatty alcohols and fatty acids

Fatty acids may be obtained by hydrolysing various animal and vegetable fats or oils,

such as olive oil, followed by separation of the liquid acids. The fatty acid/alcohol



e.g. triglycerides, in the presence of a poly-(C 2_4al kyl ene) glycol, e.g.
pol yet hyl ene 20 gl ycol and, optionally, glycerol (i.e. to effect

transest ewOf2oaBin fromthe glyceride to the poly-al kylPem&prgéiyoeisbgl ycer o
conponent, i.e. via poly-al kylene glycolysis/gly-cerolysis). In general
such reaction is effected by reacting -t i ndi cated conponents (gl yceride,
pol yal kyl ene glycol and, optionally, glycerol) at el evated tenperature
under an inert atnosphere with continuous agitation. 25Preferred gl ycerides

f id tri i,d . Q. (C10- 22f id igl g
"ot udi ng. naptiel e pe et o PRt by lR e e
Sui t abl e vegeawarty & chaih sengticofiiden e HoCe-ExaRpitieylay suiteblearemeg olgeacidtoleyl
hydr ogenat ed GPIS PRBIP FF. cons Aaf depyruertrtoptit fo detabba® qitand! ©f
2012/ 080176 ParTdecRROI1 DIYTRAddD| is cdthmerBlalyf availaisle poderahd irhdanmadd Wo-dHutamet®r i al s

I h I I ' i cul | hyl I I i .
o281 et T 9 BRh kGRADE| SEA Y G Re B RlA BN o
2, 000. Suit abate: adikyaleaeapdl iy biydekhealse of abesit 2165 iodird wadiee ofiaboutr % of
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i nclude tran terifi,.caklon r S ral _or e eget abl e
oil and a pof*§§‘%°ﬁy"|\’ éénhg’@é‘%"yé’o %ﬁ%@%@%ﬁ%&gl% f/SCeLro B%{Cq{ (%%Sfc%ﬁ& gaglgti ons
conpri sing oB2®onsi sting of glyceryl nono-, di- and tri-Cl0- 1522fatty acid
esters and pol yet hyl ene gl ycol nono- and di- Cl10.22fatty esters (optionally
t ogesbier o { Boodingrol BhaRE a@BHTe R abdifie) 9l voerol and free pol yethyl ene
glycol). Preferred vegetabpre 5, pot yetnhyl ene glycols or polyethyl ene
glycol noieties and fatty acid noieties in relation to the above

definiti ons Aahesegvahivelideberiokd-&kCopberohl1250, Copperol FddParayitglii3ca and

al kyl ene pol pglitffifgg s or esters as described above for use in the
20present invention I nclude those comrercially avail able under the trade
name Gelucire(r) frome.g. Gattefosse, in particular the products: a)

Gel uci r e@?) Rharmpceytigally acgeptablexoils- 47. 5C, saponi fication v. = ca. 79-93;

b) Gelucire(r) 50/13, mp. = ca. 46-51C, saponification v. = ca. 67-81;
Products (a) Afténhidely2BRMBophilic Eshvsorit shhstista kY aPhafadellidaIP bccptable

25Al kyl ene pol yol ethers or esters having an iodine value of maxinum 2 are

genef@l |y pr &1 &r¢fe@blyiHid 3ovRsetiurated feMBeNanh sUsh RV PNR9! i ncl ude ni xtures
of such ethers or esters. WD 2012/080176PCT/ EP2011/ 072463 - 23 -

23) Alkylene polyol ethers or esters

These may include Cjsalkylene triols, in particular glycerol, ethers or esters. Suitable
Cssalkylene triol ethers or esters include mixed ethers or esters, i.e. components
including other ether or ester ingredients, for example transesterification products of C,.

25 salkylene triol esters with other mono-, di- or poly-ols. Particularly suitable alkylene
polyol ethers or esters are mixed Cssalkylene triol/poly-(C,.salkylene) glycol fatty acid
esters, especially mixed glycerol/polyethylene- or polypropylene-glycol fatty acid
esters.

Especially suitable alkylene polyol ethers or esters include products obtainable by

30 transesterification of glycerides, e.g. triglycerides, with poly-(C,.4alkylene) glycols, e.g.



are saturated pol yglycolised glycerides obtainable by polyglycol ysis of
nat ural hydrogenated vegetable oils with polyethylene glycols. They are
conposed wb 2011i88t76r e of nono-, di- and tri-glycerides &ou/EPRMOATHNE
di-fatty acid esters of polyethylene glycol. Particularly suitable is
Gelucire(r) 44/14 which has a nom nal .ngl-ti ng point of 44C and 5an HLB of
14. It is obtained by reacting hydrogenated pal mkernels and/ or

hydr ogenat ed paI moils wth pol yet hyl ene gl ycol 1500. It consists of

appr oxi mat el i.gl yceride

acid esters %‘f' tﬁy[}g?tMc@% rbqafé% ai'goé'?’%‘?{ap §/u%r} %riap%eg %ﬁf@tgphg;gétﬁ%é% ycol

égOO3 -Ela-h(ca:l f agénerallyi abtainet by belnojy;fslé of glgarides, reeq. rtgglﬂesh{rﬁés Jis tlafsprfeeéﬂ(lctevm‘ 64711:‘th
o, : r

oxhi bi ts 1 nePTBIS oREne aioh p eRurRERr iRl 3ad Borokely dficeld'Gr-

2, 1 odi ne vaéféet otfrarmestenﬁ’cansaptwrm itttaatglymndalwetlmé ﬂcﬂy-@lkylehgdglmlblycablje of
36 56 peI’OXI de v e ities max. 80, water content
>% . Eo. °F bttt Ep ofe BB et tor Bl Rl NSRS LT T des cont ent 3. 0-8.0.

(H Fi edI er /oc. cit., vol 1, page 773; manufacturer information). 1511)
Pol lyet:I hyl enelngggr@oél sgblymmoylbn ﬁsaefn‘gctat[;bml rmtiag ¢heTingicttzdt gpmponente {glgeeriday

i ncl ude nono r Y,

consti tuent  RAAOHE MBI AR’ oblinaif oeRS) B SRbEen Bl \nBl th ent
chai n | engt hatofosphermvéthgontZi@u€agitatithe poI yet hyl ene gl ycols may have e.g.
from10 to 40 [CH2- CH2-0] units, e.g. 15 or 30 units. Particularly

t abl h i
(S:(I;Im'rgr C|ea: Isypgg\%?%dj%*&megg%qgﬁﬁaer t”l%/% tg?%gggﬁaﬂéo%fgékﬁg{@&cmeg r olmS Ni kko
Chenfl@al s Coincluging naturai@ndé’wdtoabm%e@pt%m@artuttéartvyg%tébla Oégt&‘entgblierveg%table
pol yet hyl eneo@_ MG8e, 1St Bhalloles BFVE, af g%gat%%@ ct%er&h dafin CRPBEARS dikeat

avai l abl e, e. nane 8 531 schmdt (H
Fi edl er, /ocgerm olls andoin, paztlcuI@r nesgal by r)ogeaatgdw@gr i0 2C pefatiyt asic) lestee

gl ycol (20) BlsYihan|ang

gl ycol (30) 8:1]‘%%5%' ?re%oﬂﬁg%ghlggﬁlﬁye gﬁgd'ﬁat%%%%%o@%%!t&% g(qa)%e SgII 3%0' %

gl ycer ol nonpolgethylers glyeals havirg a ﬂMﬁw@bWQ@@hﬂﬁfmm oz ] 50ﬁlt@lﬁ &.000, g@. fremt .
vol .42, p. 1 f sui t abl e pol yet hyl ene gl ycol glyceryl fatty
aci d ester | gég)é%oogo C%C? B%) Sterol s and derivatives thereof 30These nmay

i ncl ude chol esterols and derivatives thereof, in particular phytosterols,
e.g. product Suiahipalkyenrgypayal Gﬁteé?r@fleSthaﬂmb@@éF'Wr%rOfﬁwﬂﬁﬁ%rteetf'@IeStQi’hd

et hyl ene oxi C IKIBRé e doy €S
Cheleor ofoe Al hherSnle oy pXEmIe SRSk g (SnIgI By

sterol s, e.gmopei&nst diyastens tegefhas Withyineisaraq st ofdreerfen solkyIne Hwbargq fWﬁbl soya
sterols. The BEIQJ((Z%aWIeﬁ@ﬁgI%d( G fer8MdbdVR\sat Rrtfl. the rp%férléﬂ 5IQyIér§é t[n@h'ﬁox@ﬁz 0]
units, e.g . Particularly suitable is p Yenegycol
(30) 2Bhyt ost srgbycefphi Rreferrad palyaikylenaglysel a\%ﬂﬁamc@deéoe/ethﬁ%ae@ ¥eAkeint r ade name
Ni kkol BPS(r bar%@ulaﬁaeﬁhn d M&e%lbk@e@h@d’f%ﬁt &. 600 to éaLMCbooFbHd B@ferr%ﬁlfét@,bl eis

pol yet hyl ene gl ycol (2 soya sterol is commercially available, e.g.
under the tr addmpigtesadhes Ghog:fathagd gger T@SGU9$ ﬂ'bﬁ@%ﬂ%reﬁat‘{rﬂedﬁ edidlly | /oc.
cit., vol. 1g.ReétéPlesididy. Transesterified, polvoxyethylated caprvlic-capric
acid gl ycerides These may incl ude those that are comrercially avail abl e

under the trade nane 10Labrasol (r) frome %@ Gatt ef osse. La.bra_solcp&? has an
aci d val ue ofaffigylarly suitablealgigne oo %‘e@a‘?r tegs inglyde ygnsestringation al ue

of may. 1 (Hof &h&@#br hydPEgendied. veg¥@bleil 4pa lenbQlycouad, opfdriafly,aci d
esters These may |&Inct6g de t hoge of Cl2- %ﬁ% fatyt gf;%/ b ucrose

nonol aur at e, gkcgyol; RQBQFBPQ_SEE?DBQB’GP”W ehransistigghahedvse W”Qvéﬂl Iaﬁgltré ¥om e. g.
M t subi shi - Kagsy JeRpskidre bR ol-y@tk%l@neé eamnonbE)anJ’EG@;Zga@t eabhe(baloﬁana,seBBray

i ncl ude those havin rom units
units., e.g. togsther ﬂb,re)gcazwor%mwﬁs Pfsfr @.aamfs%ea?aﬁhai@n@ggfﬁe'?n e.g.

Amer choI .
Preferred vegetable oils, polyethylene glycols or polyethylene glycol moieties and fatty

30 acid moieties in relation to the above definitions are as hereinbefore set forth.



2016) Di octvl sodi unsul fosuccinate This is conmercially avail abl e under the
trade mark Aerosol OT(r) frome.g. Anmerican Cyanam d Co. (Fiedler, /oc.
cit., 1, wo2ae4Bp176r di[ 2-et hyl hexyll-succi nate (Fi edl ePCT/EPe011071463 vol unme
1, p. 574). 17) Phospholipids 25These may include, in particular, |ecithins
(Fiedler, loc. cit., volune 2, p. 910,. #030). Suitable | ecithins include,
in particular, soya bean lecithins. 18) Salts of fatty acids, fatty acid
sul fates and sul fonates WD 2012/ 080176PCT/ EP2011/ 072463 - 25 - These may

i nclude those of e.g. C6-Cl8, fatty acids, -fatt cid syl fates and

Sul T onat es. - BeEHBIR SuiRbcORHERE PaVe TS PT 2P 35 Gieaogt abdidar S50y teey ¢
of acvl ated préseat adiefifion include thosehemmeryiaily)clvaiieblé hagier ofne Ceradd 8name
acylated am no acids, e.g. _sodium | aurocyl 5sarcosi nate, which is

comer ci al | y Celugire@dioa ?-goﬁ?té?fas.seF!"LR@g.' ulgh fheradyfs or 1 ons-chain alk | e..
C6- C18 amoni um salts These may include C6-Cl8 acyl ated am no acids e.g.
cetyl trimethyl GIRBRWY/GT, AWHidHhas\ih 6hp.i S c803818T°C ahd X sapdiificabbe valuemsre. g.
E. Merck AG The surfactant may conprise 5 to 90 % by wei ght of the
conpo8ition of £Ae30mRAOntion; 10preferably 10 to 85 % by wei ght, nore
preferably 15 to 60 % by weight. It will be appreciated that sone
surfactants BRYGauSIR@8b/03Smpy dicapdr 514 5e0NgHpoRNEatRAY. S @EE2ABYZHPhI | i C
conponents may al so act as surfactants. Certain enbodi nents of the
conpositions of the invention include additives for exanple antioxidants,
anti m crobi al) JGeHEEE® 430V, f8-Pi REALIAHR°S, saraificetiony- & 0%52%'8?'9;& i ves,
flavours, 15sweeteners and ot her conponents such as those described in
Fiedler, H PBroducia) @l (k) abbdvest hasklad hdigvale of RAKARINEHLS TRy cHiBRItioeEoRbouUL
0.05 to 5% b;ﬁ/@v\_/el ght of the total welfght of the conposition. Antim crobial
agents, enzyfe NYANtBN Maydncludepifurespfsush efiesseapii®-ves typical |y provide
up to about 0.05 to 1% by wei ght based on the total weight of the

conpaqgi tigo,g. H%@é,@ahgg or flavouring agents typically provide up to about
2.5 or 5% by wel ght based on the total weight of the conposition. In

anot her aspe t he jnvention provides rocess, for prepari

i 'spersi bi o, TResBRMAPYAS soh ot Py aPeions o) iR AP RRRE LT o B
conposition containing alisporivir, which process conprises bringing

al i spori \25) @tityleneaflyaol estensedi um conprising (1) a lipophilic conponent, (2)
a surfactant, (3) a hydrophilic conponent, and (4) water into intinmate

adm xture. 25Th o i t ringing
the active agonte Y ST aRE R GRT Rl e R, SetaEhrihes

Al ternati vel Gattefossé.wo or nore of the conmponents of the carrier medi um can
be m xed together with the active agent.

15 26) Pentaerythriol fatty acid esters and polyalkylene glycol ethers

These may include, for example pentaerythrite-dioleate, -distearate, -monolaurate, -
polyglycol ether, and -monostearate as well as pentaerythrite-fatty acid esters (Fiedler,

loc. cit., 2, p. 1288-1290, incorporated herein by reference).

Some of the lipophilic components, e.g. (1-3, 5-6, 8-9, 12-13, 19), display surfactant-like

20  behaviour and may also be termed co-surfactants.

The lipophilic component preferably comprises 5 to 85 % by weight of the composition of the
invention, e.g. 10 to 85%; preferably 15 to 60 % by weight, more preferably about 15 to about
40 % by weight.

The compositions of the present invention preferably contain one or more surfactants to
25 reduce the interfacial tension thereby providing thermodynamic stability.



WO 2012/ 080176PCT/ EP2011/ 072463 - 26 - The spontaneously dispersible or

di spersi bl e pharmaceutical conposition is preferably a preconcentrate, such
as |ipi d-weunf2zzasvemt - based formul ati on as herei n def i ne#CT/ERROIIpPTIIGANEOUS] Y
di spersi bl e or dispersible pharmaceutical conpositions preferably

spont aneously or substantially spontanggusly forman o/w (oil-in-water)

m cr o-/ emul si on, 5when diluted with an aqueous nedi um such as water to a
dilution of 1:1 to 1:300, e.g. 1:1 to 1:70, especially 1:10 to 1:70, nore

especial Ly e. n the gastri.c juices of pat i en fter or al
admi ni st ﬁaff?%?ﬂtéﬁﬁy f"tﬁ’lr"?x mixt “é%o‘f%‘éﬁ'"' f)'g‘étpmdf"‘ﬁté 9 HOSRCES 5 a&”&/l des a
% OCﬁSS prRIGuBEs fRAIVeA th memﬁﬁam%auher@aﬂ e@owmsmw@gy polpdxygthglatiomaray Vi r ,
ich process conprises (i)brin i sporjvir and a.carrier conprising
(1) a |i BOPANENEELAFSREAICE £3) polyelhflehg: '&?Fﬁ rf% BForgP ﬁg&a%bfﬁ?ﬂ &b nponent ,
and (4) safftarit BEé?en‘aBISﬂhﬁEb&wdﬂiﬁShm&MﬂS@hﬁlﬁ baRihee dHIspoalerEgushy, elipepielysitl e
or dispersible é ceutic (f ositi he above process ny optionally
further Efb%rT'?eH't gaggésporg r?twtj’ m‘iﬁ"ﬂﬁghi’ ®-spont aneousl y di spersible or
di spersi bl e pharmaceutical conposition in 15an aqueous nediumto forma
m cr o- / egultsbl®Burfadtanteintiuoased above, the active agent, in particular,
alisporivir, nmay be present in an anount by wei ght of up to about 30% by
wei ght of th i ti . Q. , act i agent is
preferabl1§/ p AP0 B0t O AT out 59 0y YC’%ht of the
conposition, nore pref erably, in an anount of about 15%to about 20% by
wei ght of thé*héﬁahrqboshydrogenaﬁds:als;pdp'tbp‘laiylbieafe@tmcbwi’oleﬁmyha?OKideriJ‘ra gwlagbout
5% to about 9% 0, [ out
So6to about H9 BPBFRUL1-35 1 ATt 2B Bl bRRnalyslieRal R Ay ey Ry
pref ¢06abl y abomporkd¥srom ta@pmluczs%ajyouw@ughsurfamtscampo@mermiIyavan!abée

t th hi |
component by aicaArY SRS ARcEhRTAN hohheheaBBH el caghiierps! ' ©
hydr ophi lic awm’qableem:lelfhherinadboame@r@mopladtr&mrelﬁop}’iol@ Rlvb-ﬂ@mhlthhaé q.

monaot hy! "ot FErISRT LA RAtaR Ao 60 b eb 86 Tam A sch Bt it o

- The Ii poph|(FF|s¢hec)demhannhb¢utéf’/etaatnlD§9 of abuti 1458~ adfiiandsan HoB abahaut 44%6by

f th t t t, 10% 35%
b ef ababl y aBBYEIISGRS LR AT B gty audt At BRHY
i nvention pr qhige #dktharoatioat nsarf ibdine abios bf B tmnalboum 45Réter contel (Fispled)| i c
component by el aY:s.5 94 an 803 Sioih 3554 Y AUSPIPARLE 18] fontains as

An especially preferred product of this class is Cremophor® RH40. Other useful
products of this class are available under the trade names Nikkol® (e.g. Nikkol®

20 HCO-40 and HCO-60), Mapeg® (e.g. Mapeg® CO-40h), Incrocas® (e.g. Incrocas®
40), Tagat® (for example polyoxyethylene-glycerol-fatty acid esters e.g. Tagat® RH
40) and Simulsol OL-50 (PEG-40 castor oil, which has a saponification value of about
55 to 65, an acid value of max. 2, an iodine value of 25 to 35, a water content of max.
8%, and an HLB of about 13, available from Seppic). These surfactants are further

25 described in Fiedler loc. cit.

Other suitable surfactants of this class include polyethyleneglycol castor oils such as
that available under the trade name Cremophor® EL, which has a molecular weight (by
steam osmometry) of about 1630, a saponification value of about 65 to 70, an acid

value of about 2, an iodine value of about 28 to 32 and an np> of about 1.471.

30 2) Polyoxyethylene-sorbitan-fatty acid esters




| i pophilic conponent from about 5% to about 45 % by wei ght of e.g. nedium
chain triglycerides, corn oil nono-di-triglycerides, sorbitan nonool eate,

| i nol eoylwororaagoi7gl yceri des or ol ei c acid. The surf acraroum@y246dnpri se
about 5% to about 70% by wei ght of the conposition of the 10i nvention;
preferably about 20%to about 45% by wejgght, nore preferably about 20%to
about 40% by wei ght. The conposition of the invention preferably contains
from about 5% to about 70 % of a surfactant by weight. Thus, a particularly
suitable co sition. contains as, surfactant from about 5% to0 ut 45 % by
we gt sui t BT DAY IaEARAebe; A BHaLAE bARG SERhESR S cslste PR bt

hydr oxyst ear ah@wn SiapPEorhmerRlPlailblerpgednd taly eamed@asent (FRdien /bc. cit.

Pol yet hyl ene G Succinate or G yceryl caprylate. The water nay be
present in aﬁ-ﬁﬁg?ﬁﬁm’aﬁf%ﬁm '”E%j'f’g){'%ﬂ)@éf'”ci%% by wei ght of the conposition
of the invention, preferably about 3% to about 10% by wei ght, nore
preferably alyaetnd%Zolgolpdxgethylehiey)somitgivonsagatepbout 5% by wei ght. 20The
rel ative proportion of the active agent(s), the [ipophilic conponent(s),
the surfactant(s) the hydrophilic conponent éal) and water preferably may
resul ? in a d¥ePEPA IPAYRYERYIERSHISTRIGNTGODH! afele " enul si on” region on a
standard three way plot graph. The conpositions will therefore be of high
stability anq‘m@éqeqs&y&yempuea@(?oysbﬂﬂah@oaébeﬁﬁ&&@]ys medi um of becom ng
enul sions. 251 n another” aspect, the present invention provides a
pharmaceutical conposition, preferably in the formof a

| i pi d-/ sur f adwgar®SRdeRlyPyeimileaeBisoritanmeagsteatatehi st rati on conpri si ng: 1)
alisporivir in an anount of about 15%to about 20% by wei ght of the
composi ti on; 7,4k EARIILAREILBERIIHaRTIRGRI), 28 - 2) a lipophilic
conponent, wherein the Tipophilic conponent 1s’in an anount fromabout 5 to
about 45 % by weight, preferably about 15%to about 20% by wei ght and
wher ei n t he [Tweep®i80ileolxaxypibiene(20isogilapmpaepieateln t he group consi sting of
medi um chai n

triglkyceride i1l ~iho b ' ' nonool eat e, | i nol eoyl
5macr1ggol gl yi’g&?é@?éﬁﬁ%ygﬂhzfeg%@h%b?ﬁ%ﬁgﬁgﬁgétg%:aﬂt ; 4) a hydrophilic
conponent; 5) water in an amount of about 2% to about 10% by wei ght of the
conposi ti on. Tween® &aripelyexyethylene(20)sorhitaptricleete]. i nventi on provi des a
pharmaceutical conposition, 10preferably in formof a

|ipid-/surfa - ion. 0 L ~SE &t | %?rrprising:
1) alisporivi rB%al&ﬂﬁ%f%g%%@@élﬁ%gﬁ}{sf@éﬁ{r%&g%%ﬂ%@@?%ﬁ})d@g%@@g t of the
conposi tion; 2) a lipophilic conponent, wherein the |ipophilic
conponentd)i s Polyoavetiienefatty acideatemit 5% t o about 45 % by wei ght, preferably
about 15%to about 20% by wei ght and wherein

These may include polyoxyethylene stearic acid esters of the type known and

15 commercially available under the trade name Myrj® from Uniqema (Fiedler, /oc. cit., 2,
p. 1166). An especially preferred product of this class is Myrj® 52 having a D* of about
1.1., a melting point of about 40 to 44°C, an HLB value of about 16.9., an acid value of

about 0 to 1 and a saponification no. of about 25 to 35.

4)  Polyoxyethylene-polyoxypropylene co-polymers and block co-polymers or poloxamers

20 These may include the type known and commercially available under the trade names
Pluronic® and Emkalyx® (Fiedler, foc. cit., 2, p. 1329). An especially preferred product
of this class is Pluronic® F68 (poloxamer 188) from BASF, having a melting point of
about 52°C and a molecular weight of about 6800 to 8975. A further preferred product
of this class is Synperonic® PE L44 (poloxamer 124) from Unigema.

25 5) Polyoxyethylene mono esters of a saturated C,ot0 Co,




15t he |i pophilic conponent is selected fromthe group consisting of medi um
chain

trigl ycerwoeaes12080176i | nono-di -tri gl yceri des, sor bi t annono@Ceatreqitionabeoy|
macr ogol gl yceri des and ol ei ¢ aci d; 3) a surfactant, wherein the
surfactant is in an amount from about 5pto about 45 % by wei ght and
wherein the surfactant is selected fromthe group consisting of

20Macr ogol gl ycer ol hydroxystear ate, Capryl ocaproyl Macrogol-8 gl ycerides,

D POULELDR B kSR, AP R B el 10

by wei ght of PEbeeswnagsaftpEm about eld) 68090beIg. ea@@@tton§Mw ergesemm@msemsl on
provi des a pharnmaceutica osition, 25preferab form o

| |
o1 G sur t AEORRASIAL OB BT oP TN e BASITISE AR BIBYER ng: 1)

al i sporivir ns1E(1988PetEMprizes aboutt70dof6IjehdiRtdd £0 dwx gdléb {velgheand
conposi tion C ?g/ 08017?3PCT/ PZOI?L/lj/; 076;263 - % q%g'ggﬁll?:n

conporent , mﬁ%‘?'ﬁ@ﬁg} eweighidpesteriieralyrindsne gleed ﬁ°'§ﬂ°r}§ﬁbu%‘?'u KGR 5%
to about 45 9(&Mgaﬂtneﬁwalu@bﬁé@foahloyaabmmﬂclaﬁ&fq e bBg toB3Yam dcindugber ¢ind
wherein the |1 o hilic conponent is sel ectox?g om thﬁt group consisting of

medi um chai nMaximum 1, and a maximum water content by weig

triglycerides, cornoil nono-di-triglycerides, sorbitannonool eate,|inol eoyl
5macr ogokyl ycer i gegoaysih@ers skaeihdrs 3) a surfactant, wherein the
surfactant is in an amount from about 5% to about 45 % by wei ght and
wherein the rfactant sel ected from roup .consistin

Veor ogol ol ycaPete TounswyE pREPRES s gl i Kbt oaband st abonds
Vitandn E PoIZyaohgm Zme‘etﬁleyftsmlor Bulyoxyh 28-¢auayl @tHalr yar @olybxyt 2projdyaetaer, b04) a
hydr ophi lic o op hi nponen anpunt
7 om anout 55008 ha0.10" 22" 5 Ty It eheb Rt ks AR Rorp ol Bt A
nore prefer abhaeralb@tuédeha%ktmucamm Uauﬁ&mbyAmes@&tauﬁpféfmrmodudt bfthis class
hydr ophi lic (_:ongonent is selected fromthe (igc%oup consjstin g of (chanoI
pol yet hyl eneli §/@d#ri®35 (oMo ¢ Ry ethenerr R A8 (Relyewl 2holrdetisn) (Fiadifty  and

propyl ene gl yseobit | 1L 9p) 258 Hihdbdbkas! FRBRREHeutidal Ek@@pﬁbnt%%bb%lta%gé 38P% by
wei ght of the conposition. In another aspect, the present invention

provi l8es a p§5?'l?é'¥éH'EEIQ‘FaPméB%6‘§|”FPé’ﬁ'VOWY&W%}YQXMPFPBY'W%P"‘H ethers, e.g.
li pi d-/ surf apbstyeharpd- ﬁo(y’oﬂ}bﬂraéylé}fé keresfad &dmsmo%hblaté be&m?éthﬂérﬁlg 1)

alisporivir in an amount of about 15%.to0 about 20% 0

conposi ti on; 29olyoxyAreRyaIght- ﬁlcﬁtyé%?ﬁfdﬁé‘?h's (AP ev%cqrnée{qaagarw\apt,e LE‘G'ﬁf)onent
is in an amwtréde%rﬁm@ P§&/®t32t #ERW. ﬁkl%’@%rﬁ\@élgl@oz,LlRi‘i‘ifl@&lép'Idb gRout
15% t o about 20% by wei ght and wherein St; l'ic conponent is selected
fromthe gr oM@ %dm|1gi(?)n©olmxynml9nem|a¢l<i¢thg$w9m«@f@§9n &rate glsp

nonox, ﬁl -trigl %Eé des, sorbitan nonool eate, |inoleoyl nacrogol gl yceri des
and ol eic aci 53) a surfactant, wherein the surfactant is in an anount
from about 5% to about 45 % by wei ght and \/\herel n the surfact ant is

sel ect ed 7} r ozedim gjikyd gulfatesandssulfanatas. apEsodis apil sylfopatesoxyst ear at e,
Capryl ocaproyl Macrogol-8 gl yceri des \f tamn E PoI yet hyl ene d ycol

Succi nat e angnhide/may HeluedRbdiLAtiSuryl sulfate, which is also known as sodium dodecyl
sulfate and commercially available, e.g. under the trade name Texapon K12® from
Henkel KGaA.

25 8) Water soluble tocopheryl polyethylene glycol succinic acid esters (TPGS)

These may include those with a polymerisation number ca 1000, e.g. available from

Eastman Fine Chemicals Kingsport, Texas, USA, or available from Cognis.

9) Polyglycerol fatty acid esters




WO 2012/ 080176PCT/ EP2011/ 072463 - 30 - 4) a hydrophilic conponent
wherein the hydrophilic conponent is in an anmount from about 5% to about 45
% by wei giWD,20280t765% t 0 about 30% by wei ght, nore pref ecaldpgoialozss3 10% t o
about 25% by wei ght and wherein the hydrophilic conponent is selected from
the group consisting of ethanol, polyethyl eneglycol, triethylcitrate,

di et hyl ene gl ycol 5nonoethyl ether and propylene glycol; 5) water in an
anount of about 3%to about 6% by wei ght of the conposition, preferably of

about 4% to about 5% b ight of the c ition. optional .Lsing a
co- sur f act anf &seHBaY ‘f‘ﬁ'ﬁﬂgg\og%%h ,e'%?@f“efogtgl%;)' S'Qyé%ﬂléfngLuni}ﬁ' %@ﬁﬁg? about
gp t1 8 5% m/ &\;Hs?h#bnﬂhay fh@l_u?_@lmmséla'tdr@t@dtaﬁﬂQﬁﬁtaﬁatad feﬂ] aé)@alhavlnqtié)/q:hahn a?put 4%
Yy wel g (6] e Co 0Ss 0} .n_anot ner aspect, e resen | nventi on

oY ovi des . pREFA SEM Sa1 SRR a Sl B 8 ecatsesPogpiabret Bt

l'i pi d-/ surf agéamlychgmeshohristat, akikaowh and ooramerdskily Rivaitabit ureler thertradpmiark ng:
SN o il e T
conposgi ti on; UERYY i : e i qi onponent
is selected themchReC. OrBYPie8RAISS bitNgolof, ppeddseyn chain triglycerides, corn

oil nmono-di-triglycerides, sorbitan nonool eate, |inol eoyl
macr ogol gl yceri des and ol ei c aci d; 3) a surfactant, wherein the
sur f act anP) sélkglepggolvplgl: =~"=~'e. consi sting of Macrogol gl ycerol

hydr oxyst ear at e pr oncapr oyl Macrogol-8 glycerides, Vitamn E

20Pol yet hyl emgedd mapinciidé O, pakyerritdols in particlilacalpeerblatibers or estefs. Saitable

hydr ophi | i ¢ gonponent, . rein the hydrophilic, component .iS_ S d from
the group cof?réig%fyl"??& tB‘%@ﬁﬁ%ﬂb@*%ﬁﬁ%ﬁ?‘ﬁ%@ﬁ@ e s L& con%oeh%éﬁg water in
an appunt of irhaity ofRérietherlopesteringbelientsefoy kkarnple tiaasesterjiiostian products ofl Gy
preferred enbodinent, the present invention provigde har tLcal
conposi ti on, BN 5?'6?5?%'/’3 F"th’ mpo-a@riobpgy-/o%uré’a&@%uz%&_sggﬁ%glg g%ﬁrr%l ation
for oral adnpplysitetiedrs onestenspire minag: C;Lhlkgenes pol/paly-(Cialkgrna)rgiyoot fatly asilout
19% to about 20% by wei ght of the co sition; VO .

2012/ 080176PESEERSTRCLIRY IS 9'V°§i°'ﬁo°@§§)‘y'|§"?‘| ABSHPIIPYepgAYSRLAY 2Gfer ein the
| i pophilic cesgeaient is selected fromthe group consisting of nmedi um chain
triglycerides and sorbitan nonool eate, in an amount from about 5% to about

45 % i ght f I 15% i ’ : t,
wner 4Py tne- SspraRl AL HgBRboa R ke SER IS nclugs prpqutls Syaiadgtl
5Capr yl ocapr eghsdetarifiogtmh-dB glyksrides| elgstrigiycerides amittmpdly-Falglylhpe)alysols] §gol

Succi nate and _jn.,an amunt fr about 45 9% preferably about 40%
by wei ght p°fy‘eﬁ'iy'ed‘a{@ °I>sp qd??ét%g‘g%g&g%&'mg ein the hydrophilic

conponent is selected fromthe group consisting of ethanol and _

pol yet hyl ene@ugk dlansesteriicationopnatiudts ane gpasrallyl gvtained & leohplysissaf\glygerides: |
preferably ahout,.209%. i ght o n | akoubivetivien
Bbout 1094 by abi RIS RL ' B8 presciib 4°% Py C-BRNRERE Gl 287 pblyelyiehe
pres@aAt in amlyaoiand: optjonady, ghwcersl (iehto effashtransesisnfiestionfont the siyceddaiedhe

30% for exanp| €. FH/@  9f iahgpt IR et RRILIgI O IydigP0 t O

about 20% f(r)gglyeaik r'r‘%egd]{%%lv%%b% qngl '5/:? %5& w(_)ar _20%£¥n anogtsﬁer gs_g)oect,

the present ilmgenerabsugprreactivass 2ffpttad ryceastingdhe dutigatedl eeraponents (glyceride,
polyalkylene glycol and, optionally, glycerol) at elevated temperature under an inert

atmosphere with continuous agitation.

25 Preferred glycerides are fatty acid triglycerides, e.g. (Cofatty acid) triglycerides,
including natural and hydrogenated oils, in particular vegetable oils. Suitable vegetable
oils include, for example, olive, almond, peanut, coconut, palm, soybean and wheat
germ oils and, in particular, natural or hydrogenated oils rich in (C124sfatty acid) ester

residues.



15 preferably in formof a |ipid-/surfactant-based fornulation for oral

adm ni stration conprising alisporivir in an anount of about 5% to about 15%
by wei ghtwof20tdm8orenpositi on for exanple, in an anount PgTEPRght7363 about
5% to about 10% for exanple about 5% about 6% about 7% about 8% about
9% or about 10% In another aspect, th®_present invention provides a

phar maceuti cal conposition, 20 preferably in formof a

| i pid-/surfactant-based formulation for oral adm nistration conprising

alisporivir pn.an unt of abopt 5%t o abgut, 15 % by weight. of the

conposi ti on; b?rﬁ%ﬂﬁé@’éﬁ“ﬁ’ﬁﬁ“ﬁﬁ@%@ﬁ%&ﬁ‘éﬁ@ )é‘?t@?'ﬁ”% W&g%i:mg%'ﬁ?‘ﬁ?fc conponent
is in an anopayethylone ghedls havia atateculat velighbyf froeh oht500ab oalt4, 606, ey. &bmut 30%
by wei ght, nore (gdpeferagbé about 10%to about 25% by wei ght and wherein the
hydrophi | i ¢ EBnpSHPER©i €998 sel ected fromthe group consisting of ethanol,
pol yet hyl enegl ycol, triethylcitrate, diethylene glycol nonoethyl ether and
propyl ene gl Baitdbile aikglendpolygo! rtheneor edtérs paiudeimixtusesi of Cagaleytenatttiolcfster9% and

he hyd hi Li i h . ) iti
does Hot eonb s MeRThAnAn xR Uetas iR SinBl, A BV (Gap By ATRAT] "
_2012/ 080176P€\'B_hER2rQﬂdjle@tk2§L6&geth$2vith minoraamq)tir_ﬂﬁ ofdegecCisalkylare p@am:hftree f
t . ; ; a
Tvent on P BAES BB RS A Ak BRRSBL o e BAGSATA e BOREREY 2,
al i sporivir isyglyendmyefetred polgbleylendgty¢a matiadies inthidepolyethylephiglysbl, inhe

conposition; i hophj | ' erej InP N nent

is in an amB%’%};?lsr()lj}é@%o%#me%wgpg '§ﬁ€&5@m\£§gggbv?\%légﬁtddop%y%ﬂre Egﬁegqgfggut 15%
to abhout 20%abig meetestwilibel Crhefatty acid bstet ieppes, lin particrpoatnated £1selaiyt ed
fromthe gro o .Sk ] of medium chain triglycerides, corn oil

nmono-di -tri g%@ggg{égte:s“ugg'r bi tan nonool eate, |inoleoyl macrogol gl ycerides

and oleic acid; 103) a surfactant, wherein the surfactant is in an anount

f rom about 5 Padiculady suitebledslkyjenecpalyol ethets atestess imclute trensastarifigationipsodustsect ed

fromthe gro [\ SEi Mac, I r iﬁ)éﬂést‘{ ;

Capryl ocapr o;(}f)a ﬁ/g{g?dcl)éhﬁ%ogg%nﬁcer |e§g§fog\}?ﬂtcaglr%gnp@e$ l'yet 'WL%@“EE? t;'/%ncﬂ"y’
Succi nat e anglyGrpt er gompesirops sorprising ar ¢opg@istipdhofi dlycead meoae G- AW &i-Gha t he
hydrgphilic c LS .l 5 Ut~ 5 t Oy
el P, about” H; e Gaters ahd pBfpBURHE by HBk2 aRPE Gy bl SO CAIAEY bout
25% by wei ghtogetier withr @0.rminheamgents phired gyessohaoddiee polyetiwlese wigoh-r om t he
group consisting of ethanol, polyethyleneglycol, triethylcitrate,

di et hyl ene g SRERRLWY bi Iy glycdheRickiBE and fatt
conposi tion g%l&teﬁ%_ ] n\(en@%‘ﬁggg?ﬁg?i@ﬁzg&gﬁ%égﬁﬂaaﬁrrri c%%errul !silonan i
pr econcent r ageidinoigtiesrimelaionde s ahoye detinitiongtase ag herginbatrRsrtdordbl vent
mediumto forma mcro-/emul sion. The enul sion or m croenul sion may be

adm ni st er ed P%ﬁfcaraﬁglsuitabié)élkﬁwwﬁal thatd o estdds as¥aEEIbEd bBoveTer hsimted a
capsul e or a drinkable solution which can be taken oral lé and swal | owed.

Wien2Phe compeasent ipyendien inclideiesetqosnngreially aradalinLaderthe Badeigme as
lipid-/surfa 2835l HOoBaKeBEdeO idirihdaeag@s:of the preconcentrate
formul ati on ;éseﬂgﬁrrg?erabfg used‘ to’ﬁﬁ%orél I y&%ZS %dm’ ni strabl e capsul e
shell's. The capsule shells may be soft or hard capsule shells, for exanple
made of gel at) nSelupise® 4414t MdoS£ged2P147.55Gi sapgnijicationtvarsaf GRS about 0.1 to
about 200 ng active agent, for exanple about 0.1 ng, about 0.25 ny, about

0.5 ng, about,1 . 2 = AbAl : 15 z_@about 25 ny,
about 50 rrg,tbgabgg?m%@rg}gﬁsa@%t d%ogél%%’(’)g ouqlﬁé%gga\r/fg %ér%;bagﬂt 200 ng of the
active agent. Such unit dosage fornms are suitable for 30admnistration 1 to
5 times dai | Yredyséan@) te(bupleavetaidape aniacidivaluemlimpaieuro pf .her apy, the phase
of therapy and the like. WD 2012/080176PCT/ EP2011/ 072463 - 33 - The
CoMpag! t1 0NS ARRrBolBPENBRYY SstefEaiy diodhb V18 Bt Mokl 21aF8 guHéralRY

i nclude water or any ‘ot her aqueous system e.g. fruirt juice, mlk, and the
li ke, to prowreferred. gTheceampgsiigns gitee eventiaunanisckide arixteies ok Pud cteer§orwi th a
di lution of fe%%r,g about 1: 10 to about 1:100. The pharnaceuti cal
conpositions of the invention nmay exhibit especially advant ageous

Sproperties when adm ni stered orally; for exanple, in terns of consistency
and hi gh | evéelysire® products are inert semi-solid waxy materials with amphiphilic character.

They are identified by their melting point and their HLB value. Most Gelucire® grades



bi oavail ability obtained in standard bioavailability trials. Such trials
are perfornmed in animals, e.g. rats or dogs or healthy volunteers using
chr omat ogwaphi2smebhods, e.g. HPLC. The conpositions of PCHEPRONAM4bDN, €. J.
those in the exanples hereinafter, may show good stability characteristics
as indicated by standard stability tria$, for exanple having a shelf life
10stability of up to one, two or three years, and even |onger. One group of
conpositions of the invention nay be of high stability that are capabl e, on
addition to water, of prOV|d|n8 ueous enul si ons. HPOSItIOHS of
PIVSaRidEs @ﬁﬁ A

the inventi oAresatirgted Rolyglyeplise e By B?Jlég'i"?% svmé‘ urRliveios t er ed
orally; for gxmdted Gegetablé stmutrpﬁolyamaeﬁet@y&}s &Hd}éb#egd‘bntp@\ééd! &f Pinixture of
a

bi oavai l abil 1ty 150bt ai ned in standard avai |l abi lit

Phar mcoKT nefTIEon aF SRBLBRYCSTiss B9 BHICeaRs dablaat Sets clibebeivieon sire
rreazurtedb}‘ or P@g@mﬁh ls@iﬁabw |9@é|dceéel4ta/14tahrﬁm Iﬁ)@t?})ﬁ@mﬁﬁrrﬁémﬁ% ﬁ@lhb’c%fmf’@ and ]
pre|ca e an robl ens nistration w er i c abs ion may be
el i ni Rat ed oﬁnﬁé@&é dg: t Jﬁcﬂﬂt"’t'f‘%ﬁ%}f W%CQW@YHF%?PH&@E&@[”& ?mﬁléﬁﬂaié’f)tl ons are

ef fective w hidregérited patmaﬂb withpolyethyiedle glyeblersoa! Is corisits Gppedkim&telyiZos
salts, being present in.the 8?598% i ntesti

| t,. That i th
phar maceut i c °”80r§’b(?§’fjlm%¥f§” °H}°é‘§e?ﬂdq‘§" @it{ﬁt%g'gﬁs%'% fféﬂ?%eywtﬁ?@&é\fﬁel bl e

in agqueous sys@maﬁd 8RIGPIres lpagemwehe @@bur1abotmwp5C|aﬂt§trmhm Rapehicke®f

providing e iQn or mcro i 0 systens in
situ which g%éﬁét'%ﬁﬁ %’"m"ﬁte f‘ﬂ&@?" %ﬁ%ﬁ%ﬁ?bﬁg%‘e ﬁa?jc pe: %3%&1@ tions upon
gg zgl 1aﬂm ni lsUeaIcir@® Mﬂﬂlﬁdxﬁlb&slﬂi‘egaﬂﬁwmd b?/dmtl)drdea@n@tgatsmy‘dmcucmmwﬁ mﬁal ix ed
Yy the re tJve presence o apse (0] | a ular tine
or for any g?v'@ﬂ'"?r’{atu&o&[]‘élx £'Fﬁ8°'3 SQV?IP?)Hg?%g&tWFEOXV'ﬁ@ﬁﬁ 6%3h 5r%tely al so
(r]I educe v?ri apetoxidg vialueiof - 6éaﬂchlthéltm;ﬁmﬁé$ mak. abmetqrresmenaﬂax‘rm) @rgéi mal
osage (0] act

ent to be adm ni st particul at i st be
consi der ed cglyé‘?rﬁf Qptent Maxy v, rpenagikeed ceonke@t ﬁ@r”ﬁa{)o(h Fﬁgkﬁﬁ%‘bﬁ’ s};’\‘?l m | evel s
of the acti V@agé)agemrtarhﬁ/actménmormam@ssay, nonocl onal anti body assay, or
ot her appropriate conventional means. Dosages of alisporivir will generally
1

range frq%a r day, WO

2012/'8801 >4 s~ —about 200 ngy to about 1200 ng per
day for a 75 kil ogram adult pref erably about 400 ng to about 1200 ng, with
t he opti nal dbsdajty do@ eagerapw iogludetrohy aathouti Bk trofatth acid esRO0Thefatheaciday .
The phar mace%.’as‘i‘?d @cﬁ;hé’%%tr? gaft&f%ﬂfi *lﬁ{ssu t8d Yath S&% ‘F’H? g GP ARG nded
inunit 5 dosage or ~exa em i n oral

adm ni strabl @ngﬁp@‘tﬂom et;eCl.zsC18'|Tte pmxmwmesgtmolssnaﬁya\mee g.dfdam 00 td 40 (CH.-
gelatin or a 0 I el

Vegi caps. V\heréé1 &?g'h(ae% )é%{g(’:oaﬁmsn%%g{%acr@néwgg% ﬁ&?étg%gnesgwf (L) F#;Seach
uni t 20osage ‘giyk:érylsmctnab’deyratommai s memmmala(bemtlaﬁﬁ &gl Mtthadﬂadegnarhet he
active agent a ut, 100 t
300 19, - about ABEP T8, Foll Rikke s Sioat 8,y ey G kB THarsP 26
adm ni strati @atecmmludle palyathyleme glydali (30) (mmendilrr@amtnata wminechpisr coromeedially

pur pose of t t e h t,
Phe prosent UK si Sp8Ag nale hAREIRERPS, Lol rbh Conadinti R BaBERRE s
formof a |ipitdvéls@rd. aéﬂ&nﬁgwaawwgntrﬁﬂ @olytheyleoe gtyucall (Za)outycar@tnntmqotﬁateas

defi ngd abov r
Hepa?|gt| s C \%lsr\&gé” f”‘%f e(?t%é‘ W%n@yc e@@?ﬁ@%@ [ Saé[alﬁ\fialttérﬁe?ﬁsd 9{“9% L2
adm ni st er ed (polytheylemengiptol (()IO)agjynetolmolamratbbwﬂ e6d) Grany Goldsclemide (H.dagdler, n

compost t1 on. 146 8ForoiEt §° TS et S0aBlarbo R TBE R eci psteris

for oral admTagsitT@ti on as defi ned above, for use as a nedi canent,
preferably in treatnment of a Hepatitis C virus infected patient and wherein

(i) alispg i@térofs%nﬁ%@iﬂt%?fh%@eoquri ng an initial phase in an anmount of
about 600 ?tg TW Ce per

30 These may include cholesterols and derivatives thereof, in particular phytosterols, e.g.
products comprising sitosterol, campesterol or stigmasterol, and ethylene oxide

adducts thereof, for example soya sterols and derivatives thereof, e.g. polyethylene



20day; (ii) followed by adm nistering alisporivir during the second phase
in an anount of 600 ng or about 800 ng once per day. As used herein, the
term "abow02012n8hEss t he context dictates otherw se, isPOTa®R2010/0MIaRn a
range of + or - 10% As used herein, the term"by weight", unless the
context dictates otherwise, is used tapypean 25 by weight of the
conposition, e.g. percent age by weight of the conposition. As used herein,
the term"by weight” in the context of m xtures such as m xt ures of

hydr ophi | i ts hi li t I
oo ¢ SSESASAS Sk B RS TRRR I en b MBI G oo
the respecti Vee polygthylens glyedls tnag havexé gr feorhy1 Owe HQ IEHAECHE-0¢ unitnp @s 25 looaO WO

2012/ 080176PCT{ ERP2011/ 07246 h | ti
of the i nventinraBeagy 80 it Rohefeny Oued (o0 ABUBHERT “Hlch iStoriApRER | ' "
aspect, the waﬂsmete gmmiettrertraa!ecmmdaelsrkkdtsmsmfe.gatfnosmkkw(:herhmalstﬁoe

manuf act ur e utic C It for . . subj ect
suffering frgwt g“'@teéétqﬁag’ §tpP§8th¥%n§ g&c@ﬁ?% ?ogﬁghp\gjivw'&‘%gg @hefclf@@ of all

t he phar nacegvdilablke, €gnirakr thedrieofanteBenEre®ct22 B 25 eng.ifom Henkeb@H. dliedterved i n
standard cli p?r ca teslts #72% for exanple, known indications of active agent
dosages gi vi g% dr Bnt 1 ood 1 evel s of active agent; for exanple using
dosages in the range of 100 ng to 1200 ng of actlve agent per day for a 75
ki | ogr am @pniiednsesterifiedaplVdxyett taapricanicalicerdaspdel s. The i ncreased
bi oavail ability of the active agent pr ovi ded by the conpositions may be
observed in %Réé’é%&ﬂ nﬁﬂh?ﬁlos&?ﬁe&% éa&gnhwg Qllkgbﬁﬁhletdn'd@ltﬁe t@d@nafe descri bed
above. The pharmac GSi L] ons resent invention are
parti@ul ar | yLaUG$QI® flfomegr@attefeﬁrﬁte eamaw&heﬁtah@nldl-\r@bﬁtquag Cairus

i nfections o n%ﬁﬁ(ﬁ% r ol

muscul ar dys ro(@fgy? ri cﬁ'g?gﬂ@Z%ﬁ‘% g’ﬁ'&ﬁh"%?ﬁ?%wfé’}st rt(HH*Ileérchfcsg@e\%l 2
15The fol |l owpage M-l imting exanples illustrate further aspects of t he
invention and are preferred enbodi nents of the invention. EXAMPLE 1 This

Exanpl e ( ough 3) describes nmeans to prepare high drug

| oad 20 Alﬂ? %#%Eg% 19 wt9% |ipid-based formulations and
illustrates neans to increase the equilibriumsolubility of DEB025 et hanol
sol vat e abovéhesfemaninglide iasg of GadCofatty A%s; 8:9nBHERSEINL AR BIG R It Riwto L-
addi ton of [ h

Tabl 251 (For nu %%|%‘ﬁ%ﬁl%\lgsbﬁé?waﬂglI%‘a%frgﬁz%ggtr%ﬁg%git%?%ﬁ?}?rgug‘gﬁyq was
prepared as flapdrows. Solid or sem -solid excipients 25 were heated in a
wat er bath at 50C and wel|l stirred prior dispensing step. A quantity of
each exciy % Srofeihghted into a glass bottle, followed by addition of
et hanol . e excipients were stirred at roomtenperature until a

honbgeneous sol uti on was obtai ned. Then, an adequate m)unt of 55}%@5
amor phous f oles@Eaxinchdetipsethavigoaae. TiRsp pite 38 759HP‘ g UpifRe /5 2

vehicle and ghitd r&g. YbihiBn@@BANhieh tsadonﬁﬁere@wmtaaaher@wég Arichoiconpl ete 30
di ssol ution of drug substance (clear |ight yellow solution with no visible
drug Bartl cl es) The stock solution was then aliquoted into snmall gl ass

vi al € ' ion of a small anount of DEB025 et hanol

sol vate (60 to 120ng). For fornulations conprising no WO

2012/ 080176 PGHisEE AT} BIaitabBunder the trade mark Aerosol OT® from e.g. American
Cyanamid Co. (Fiedler, loc. cit., 1, p. 164), or di-[2-ethylhexyl]-succinate (Fiedler, /oc.

cit., volume 1, p. 574).

17) Phospholipids

25 These may include, in particular, lecithins (Fiedler, loc. cit., volume 2, p. 910, 1030).

Suitable lecithins include, in particular, soya bean lecithins.

18) Salts of fatty acids, fatty acid sulfates and sulfonates




et hanol, the anorphous form of DEBO025 was added to the vials. Vials were

pl aced at 25C and stirred with nagnetic bar until an excess of solid drug

i denti fi eslOa2812DBBORS et hanol sol vate or DEB025 anor phou®Cir@reoiifoor463

et hanol -free conpositions) was obtained (at |east 24h). An additional

anount of DEBO025 et hanol solvate or DEBf5 anorphous form (60 to 5 120nm)
was added to those vials showing a clear solution upon equilibration. These
vials were re-equilibrated until an excess of drug mas observed. FinaIIy,

t he super nat fromt sus enS| filtr al

DEB025. s g e melias dnies™ g 48 ke Jafly ofice. o p2eRBNnaE i Sigories,
TPGS- based f as kndvert andhsoramerciatly aealabledrdngeborélqm.l i brium solubility of
DEB025 / DEB025 et hanol solvate at roomtenperature (21 20).

Oorrponent1 n |t glfao/ (a F T | ati on Al Fornul ati on A2For nmul ati on A3
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20) Medium or long-chain alkyl, e.9. Cs-C1s, ammonium salts

These may include Cg-Cy5 acylated amino acids e.g. cetyl trimethyl ammonium

bromide, which is commercially available from e.g. E. Merck AG.

The surfactant may comprise 5 to 90 % by weight of the composition of the invention;
10  preferably 10 to 85 % by weight, more preferably 15 to 60 % by weight.

It will be appreciated that some surfactants may also act as hydrophilic component and some

hydrophilic components may also act as surfactants.

Certain embodiments of the compositions of the invention include additives for example
antioxidants, antimicrobial agents, enzyme inhibitors, stabilizers, preservatives, flavours,

15  sweeteners and other components such as those described in Fiedler, H. P., /oc. cit.

These additives or ingredients may comprise about 0.05 to 5% by weight of the total weight
of the composition. Antimicrobial agents, enzyme inhibitors, stabilizers or preservatives
typically provide up to about 0.05 to 1% by weight based on the total weight of the
composition. Sweetening or flavouring agents typically provide up to about 2.5 or 5% by

20 weight based on the total weight of the composition.

In another aspect, the invention provides a process for preparing a dispersible, preferably
spontaneously dispersible, pharmaceutical composition containing alisporivir, which process
comprises bringing alisporivir and a carrier medium comprising (1) a lipophilic component, (2)

a surfactant, (3) a hydrophilic component, and (4) water into intimate admixture.

25 The carrier medium can be prepared separately before bringing the active agent into intimate
admixture with the carrier medium. Alternatively, the two or more of the components of the

carrier medium can be mixed together with the active agent.
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sol vent precbasEngate, such as Ilpld-/surfactant-based formulation as herein defined.

The spontaneously dispersible or dispersible pharmaceutical compositions preferably
spontaneously or substantially spontaneously form an o/w (oil-in-water) micro-/emulsion,

5 when diluted with an aqueous medium such as water to a dilution of 1:1 to 1:300, e.g. 1:1 to
1:70, especially 1:10 to 1:70, more especially e.g. 1:10, or in the gastric juices of a patient
after oral administration/application.

In another aspect, the invention provides a process for preparing a pharmaceutical

composition containing alisporivir, which process comprises:

10 (@) bringing alisporivir and a carrier comprising (1) a lipophilic component, (2) a
surfactant, (3) a hydrophilic component, and (4) water into intimate admixture to form

a spontaneously dispersible or dispersible pharmaceutical composition;
The above process my optionally further comprise the step of

(i) diluting the spontaneously dispersible or dispersible pharmaceutical composition in

15 an aqueous medium to form a micro-/emulsion.

As mentioned above, the active agent, in particular, alisporivir, may be present in an amount
by weight of up to about 30% by weight of the composition, e.g. about 20% by weight. The
active agent is preferably present in an amount of about 15 to about 25% by weight of the
composition, more preferably, in an amount of about 15% to about 20% by weight of the

20  composition.

The hydrophilic component may comprise about 5% to about 45% by weight of the
composition of the invention, e.g. about 5% to about 40%; preferably about 5% to about 30%
by weight, more preferably about 10% to about 25% by weight.

The composition of the invention preferably contains from about 5% to about 45% of a
25  hydrophilic component by weight. Thus, a particularly suitable composition contains

hydrophilic component from about 5% to about 45 % by weight of e.g. ethanol,

polyethyleneglycol 400, or triethylcitrate diethylene glycol monoethyl ether or propylene

glycol.
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vere donéAPYIRMN bed in Exanple 1. Table 3 - Conpositions of DEB025
Crenophor RH40- based formul ations and equilibriumsolubility of DEB025

et hanol 3hé camhpositizmsafitiedine¢ntidb Ereferably contains from about 5% to about 45% of a

5 lipophilic component by weight. Thus, a particularly suitable composition contains as
lipophilic component from about 5% to about 45 % by weight of e.g. medium chain
triglycerides, corn oil mono-di-triglycerides, sorbitan monooleate, linoleoyl
macrogolglycerides or oleic acid.

The surfactant may comprise about 5% to about 70% by weight of the composition of the
10 invention; preferably about 20% to about 45% by weight, more preferably about 20% to
about 40% by weight.

The composition of the invention preferably contains from about 5% to about 70 % of a
surfactant by weight. Thus, a particularly suitable composition contains as surfactant from
about 5% to about 45 % by weight. Suitable surfactants include, for instance,

15  Macrogolglycerol hydroxystearate, Caprylocaproyl Macrogol-8 glycerides, Vitamin E
Polyethylene Glycol Succinate or Glyceryl caprylate.

The water may be present in an amount of about 2% to about 15% by weight of the
composition of the invention, preferably about 3% to about 10% by weight, more preferably
about 4% to about 5% by weight, e.g. about 5% by weight.

20 The relative proportion of the active agent(s), the lipophilic component(s), the surfactant(s)
the hydrophilic component(s), and water preferably may resuit in a colloidal system that lies
within the "emulsion" region on a standard three way plot graph. The compositions will
therefore be of high stability and are capable, on addition to an aqueous medium, of

becoming emulsions.

25 In another aspect, the present invention provides a pharmaceutical composition,
preferably in the form of a lipid-/surfactant-based formulation for oral administration

comprising:

1) alisporivir in an amount of about 15% to about 20% by weight of the composition;
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2) a lipophilic component, wherein the lipophilic component is in an amount from about

5 to about 45 % by weight, preferably about 15% to about 20% by weight and wherein

the lipophilic component is selected from the group consisting of medium chain

triglycerides, corn oil mono-di-triglycerides, sorbitan monooleate, linoleoyl
5 macrogolglycerides and oleic acid,

3) a surfactant;
4) a hydrophilic component;
5) water in an amount of about 2% to about 10% by weight of the composition.

in another aspect, the present invention provides a pharmaceutical composition,
10 preferably in form of a lipid-/surfactant-based formulation for oral administration
comprising:

1) alisporivir in an amount of about 15% to about 20% by weight of the composition;

2) a lipophilic component, wherein the lipophilic component is in an amount from about
5% to about 45 % by weight, preferably about 15% to about 20% by weight and wherein

15 the lipophilic component is selected from the group consisting of medium chain
triglycerides, corn oil mono-di-triglycerides, sorbitan monooleate, linoleoyl
macrogolglycerides and oleic acid,

3) a surfactant, wherein the surfactant is in an amount from about 5% to about 45 %

by weight and wherein the surfactant is selected from the group consisting of

20  Macrogolglycerol hydroxystearate, Caprylocaproyl Macrogol-8 glycerides, Vitamin E
Polyethylene Glycol Succinate and Glyceryl caprylate;

4) a hydrophilic component;
5) water in an amount of about 2% to about 10% by weight of the composition.

In another aspect, the present invention provides a pharmaceutical composition,
25 preferably in form of a lipid-/surfactant-based formulation for oral administration

comprising:

1) alisporivir in an amount of about 15% to about 20% by weight of the composition;
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5% to about 45 % by weight, preferably about 15% to about 20% by weight and wherein
the lipophilic component is selected from the group consisting of medium chain
triglycerides, corh oil  mono-di-triglycerides, sorbitan monooleate, linoleoyl

5 macrogolglycerides and oleic acid,;

3) a surfactant, wherein the surfactant is in an amount from about 5% to about 45 %
by weight and wherein the surfactant is selected from the group consisting of
Macrogolglycerol hydroxystearate, Caprylocaproyl Macrogol-8 giycerides, Vitamin E
Polyethylene Glycol Succinate and Glyceryl caprylate;

10 4) a hydrophilic component wherein the hydrophilic component is in an amount from
about 5% to about 45 % by weight, about 5% to about 30% by weight, more preferably
about 10% to about 25% by weight and wherein the hydrophilic component is selected
from the group consisting of ethanol, polyethyleneglycol, triethylcitrate, diethylene glycol
monoethyl ether and propylene glycol;

15 5) water in an amount of about 2% to about 10% by weight of the composition.

In another aspect, the present invention provides a pharmaceutical composition,
preferably in form of a lipid-/surfactant-based formulation for oral administration

comprising:
1) alisporivir in an amount of about 15% to about 20% by weight of the composition;

20 2) a lipophilic component, wherein the lipophilic component is in an amount from about
5% to about 45 % by weight, preferably about 15% to about 20% by weight and wherein
the lipophilic component is selected from the group consisting of medium chain
triglycerides, corn oil mono-di-triglycerides, sorbitan monooleate, linoleoyl

macrogolglycerides and oleic acid,;

25 3) a surfactant, wherein the surfactant is in an amount from about 5% to about 45 %
by weight and wherein the surfactant is selected from the group consisting of
Macrogolglycerol hydroxystearate, Caprylocaproyl Macrogol-8 glycerides, Vitamin E
Polyethylene Glycol Succinate and Glyceryl caprylate;
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from the group consisting of ethanol, polyethyleneglycol, triethylcitrate, diethylene glycol

5 monoethyl ether and propylene glycol;

5) water in an amount of about 3% to about 6% by weight of the composition, preferably
of about 4% to about 5% by weight of the composition;

optionally comprising a co-surfactant other than ethanol, preferably glycerol in an amount of
about up to 5% by weight of the composition, preferably of about 1.5% to about 4% by

10 weight of the composition.

In another aspect, the present invention provides a pharmaceutical composition,
preferably in form of a lipid-/surfactant-based formulation for oral administration

comprising:
1) alisporivir in an amount of about 15% to about 20% by weight of the composition;

15 2) a lipophilic component, wherein the lipophilic component is selected from the group
consisting of medium chain triglycerides, corn oil mono-di-triglycerides, sorbitan

monooleate, linoleoyl macrogolglycerides and oleic acid,;

3) a surfactant, wherein the surfactant selected from the group consisting of
Macrogolglycerol hydroxystearate, Caprylocaproyl Macrogol-8 glycerides, Vitamin E
20 Polyethylene Glycol Succinate and Glyceryl caprylate;

4) a hydrophilic component wherein the hydrophilic component is selected from the

group consisting of ethanol and polyethyleneglycol;
5) water in an amount of about 2% to about 10% by weight of the composition.

In preferred embodiment, the present invention provides a pharmaceutical composition,
25 preferably in form of a lipid-/surfactant-based formulation for oral administration

comprising:

1) alisporivir in an amount of about 19% to about 20% by weight of the composition;
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2) a lipophilic component, wherein the lipophilic component is selected from the group
consisting of medium chain triglycerides and sorbitan monooleate, in an amount from
about 5% to about 45 % by weight, preferably about 15% by weight;

3) a surfactant, wherein the surfactant selected from the group consisting of
Caprylocaproyl Macrogol-8 glycerides and Vitamin E Polyethylene Glycol Succinate and
in an amount from about 5 to about 45 %, preferably about 40% by weight;

4) a hydrophilic component wherein the hydrophilic component is selected from the
group consisting of ethanol and polyethyleneglycol, in an amount from about 10% to
about 25 % by weight, preferably about 20% by weight;

5) water in an amount of about 2% to about 10% by weight of the composition.

The active ingredient may be present in an amount by weight of the composition of about
15% to about 30%; for example, in an amount by weight of about 15% to about 20%, 19% to
about 20%, for example 15%, 16%, 17%, 18%, 19%, or 20%.

In another aspect, the present invention provides a pharmaceutical composition,
preferably in form of a lipid-/surfactant-based formulation for oral administration
comprising alisporivir in an amount of about 5% to about 15% by weight of the
composition for example, in an amount by weight of about 5% to about 10%, for example
about 5%, about 6%, about 7%, about 8%, about 9%, or about 10%.

In another aspect, the present invention provides a pharmaceutical composition,
preferably in form of a lipid-/surfactant-based formulation for oral administration
comprising alisporivir in an amount of about 5% to about 15 % by weight of the
composition; and a hydrophilic component wherein the hydrophilic component is in an
amount from about 5 to about 45 % by weight, about 5% to about 30% by weight, more
preferably about 10% to about 25% by weight and wherein the hydrophilic component is
selected from the group consisting of ethanol, polyethyleneglycol, triethyicitrate,
diethylene glycol monoethyl ether and propylene glycol; and wherein when alisporivir is in
an amount of 10% and the hydrophilic component is ethanol or propylene glycol, the
composition does not contain 41% of polyethyleneglycol-hydrogenated castor oil.



190.0 Mediumchain triglycerides (Mglyoil 812) 50.0 50.0 63.3 Sorbitan
ol eate (Span 80) 150.0 150.0 190 Capsule fill weight 1060 1060 1300 Water
content (WOZp12A80176. 0 3.5 G ycerol content (W% 3.4 3. @C4/HPquilloriass um
solubility at 20C (%1 16.8 1.1 21.1 0.2 17.1 0.8 'Average standard
deviation (n=3 to 6) -32-

In another aspect, the present invention provides a pharmaceutical composition,
preferably in form of a lipid-/surfactant-based formulation for oral administration

comprising:
1) alisporivir in an amount of about 5% to about 15 % by weight of the composition;

5 2) a lipophilic component, wherein the lipophilic component is in an amount from
about 5 to about 45 % by weight, preferably about 15% to about 20% by weight and
wherein the lipophilic component is selected from the group consisting of medium chain
triglycerides, corn oil mono-di-triglycerides, sorbitan monooleate, linoleoyl

macrogolglycerides and oleic acid,;

10 3) a surfactant, wherein the surfactant is in an amount from about 5 to about 45 % by
weight and wherein the surfactant is selected from the group consisting of
Macrogolglycerol hydroxystearate, Caprylocaproyl Macrogol-8 glycerides, Vitamin E
Polyethylene Glycol Succinate and Glyceryl caprylate;

4) a hydrophilic component wherein the hydrophilic component is in an amount from

15 about 5 to about 45 % by weight, about 5% to about 30% by weight, more preferably

about 10% to about 25% by weight and wherein the hydrophilic component is selected

from the group consisting of ethanol, polyethyleneglycol, triethylcitrate, diethylene glycol
monoethyl ether and propylene glycol.

When the composition of the invention as defined above is a microemulsion preconcentrate it
20 may be combined with water or an aqueous solvent medium to form a micro-/emulsion. The
emulsion or microemulsion may be administered enterally, for example orally, for example in

the form of a capsule or a drinkable solution which can be taken orally and swallowed.

When the composition of the invention is a preconcentrate, such as lipid-/surfactant-based
formulation, a unit dosage of the preconcentrate formulation is preferably used to fill oraily

25 administrable capsule shells. The capsule shells may be soft or hard capsule shells, for
example made of gelatine. Each unit dosage will suitably contain from about 0.1 to about 200
mg active agent, for example about 0.1 mg, about 0.25 mg, about 0.5 mg, about 1 mg, about
2 mg, about 10 mg, about 15 mg, about 25 mg, about 50 mg, about 75 mg, about 100 mg,
about 150 mg or about 200 mg of the active agent. Such unit dosage forms are suitable for

30 administration 1 to 5 times daily depending upon the particular purpose of therapy, the phase
of therapy and the like.
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The compositions, as defined above, may be in drink solution form and may include water or
any other aqueous system, e.g. fruit juice, milk, and the like, to provide e.g. colloidal
systems, suitable for drinking, e.g. with a dilution of from about 1: 10 to about 1:100.

The pharmaceutical compositions of the invention may exhibit especially advantageous

5 properties when administered orally; for example, in terms of consistency and high level of
bioavailability obtained in standard bioavailability trials. Such trials are performed in animals,
e.g. rats or dogs or healthy volunteers using chromatographic methods, e.g. HPLC.

The compositions of the invention, e.g. those in the examples hereinafter, may show good

stability characteristics as indicated by standard stability trials, for example having a shelf life
10  stability of up to one, two or three years, and even longer. One group of compositions of the

invention may be of high stability that are capable, on addition to water, of providing aqueous

emulsions.

The compositions of the invention exhibit especially advantageous properties when
administered orally; for example, in terms of consistency and high levels of bioavailability
15  obtained in standard bioavailability trials.

Pharmacokinetic parameters, for example drug substance absorption and measured for
example as blood levels, also become surprisingly more predictable and problems in
administration with erratic absorption may be eliminated or reduced. Additionally the
pharmaceutical compositions are effective with biosurfactants or tenside materials, for

20  example bile salts, being present in the gastro-intestinal tract. That is, the pharmaceutical
compositions of the present invention are fully dispersible in aqueous systems comprising
such natural tensides and thus capable of providing emulsion or microemulsion systems
and/or particulate systems in situ which are stable. The function of the pharmaceutical
compositions upon oral administration remain substantially independent of and/or unimpaired

25 by the relative presence or absence of bile salts at any particular time or for any given
individual. The compositions of this invention may also reduce variability in inter- and intra-

patient dose response.

The optimal dosage of‘ active agent to be administered to a particular patient must be
considered carefully. It may be advisable to monitor the blood serum levels of the active
30 agent by radicimmunoassay, monocional antibody assay, or other appropriate conventional

means. Dosages of alisporivir will generally range from about 100 to about 1600 mg per day,
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e.g. about 200 mg to about 1200 mg per day for a 75 kilogram adult, preferably about 400
mg to about 1200 mg, with the optimal dosage being approximately about 800 to about 1200
mg per day.

The pharmaceutical compositions as defined herein are preferably compounded in unit
dosage form, for example by filing them into orally administrable capsule shells. The
capsule shells may be soft or hard gelatin or HPMC-based (Hydroxypropylmethyl cellulose)
capsule shells or Vegicaps. Where the pharmaceutical composition is in unit dosage form,
each unit dosage will suitably contain between about 50 and about 400 mg of the active
agent; for example about 50 mg, about 100 mg, about 200 mg, about 300 mg, about 400 mg.
Such unit dosage forms are suitable for administration once or more times daily depending

upon the particular purpose of therapy, the phase of therapy and the like.

In another aspect, the present invention provides a pharmaceutical composition, preferably in
form of a lipid-/surfactant-based formulation for oral administration as defined above, for use
as a medicament, preferably in treatment of a Hepatitis C virus infected patient and wherein

alisporivir is to be administered in an amount of about 400 to about 600 mg twice per day.

In another aspect, the present invention provides a pharmaceutical composition, preferably in
form of a lipid-/surfactant-based formulation for oral administration as defined above, for use
as a medicament, preferably in treatment of a Hepatitis C virus infected patient and wherein
(i) alisporivir is administered during an initial phase in an amount of about 600 mg, twice per
day; (ii) followed by administering alisporivir during the second phase in an amount of 600

mg or about 800 mg once per day.

As used herein, the term “about”, unless the context dictates otherwise, is used to mean a

range of + or — 10%.

As used herein, the term “by weight”, unless the context dictates otherwise, is used to mean
by weight of the composition, e.g. percentage by weight of the composition. As used herein,
the term “by weight” in the context of mixtures such as mixtures of hydrophilic components,
of lipophilic components, or of surfactants, unless the context dictates otherwise, is used to
mean the sum of the weights of the respective components of the mixture by weight of the

composition.

In another aspect, the present invention provides a method of treatment of a subject suffering

from a disorder treatable with alisporivir comprising administering a therapeutically effective
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In a further aspect, the present invention provides the use of alisporivir for the manufacture of
a pharmaceutical composition for the treatment of a subject suffering from a disorder

5 treatable with alisporivir.

The utility of all the pharmaceutical compositions of the present invention may be observed in
standard clinical tests in, for example, known indications of active agent dosages giving
equivalent blood levels of active agent; for example using dosages in the range of 100 mg to
1200 mg of active agent per day for a 75 kilogram mammal, e.g. adult and in standard animal
10 models. The increased bioavailability of the active agent provided by the compositions may

be observed in standard animal tests and in clinical trials, e.g. as described above.

The pharmaceutical compositions of the present invention are particularly useful for
treatment and prevention Hepatitis C virus infections or HCV induced disorders in a patient,
multiple sclerosis, muscular dystrophy, Ullrich congenital muscular dystrophy and ischemia.

15  The following non-limiting examples illustrate further aspects of the invention and are

preferred embodiments of the invention.

EXAMPLE 1

This Example (and Examples 2 through 3) describes means to prepare high drug load
20 alisporivir (DEB025) (= 19 wt%) lipid-based formulations and illustrates means to increase
the equilibrium solubility of DEB025 ethanol solvate above the target drug load of such
formulations through the addition of water.
A stock solution of the DEB025 formulations shown in Table 1 (Formulations A1 to A3) and
Table 2 (Formulations A through C) was prepared as follows. Solid or semi-solid excipients
25  were heated in a water bath at 50°C and well stirred prior dispensing step. A quantity of each
excipient was weighted into a glass bottle, followed by addition of ethanol. The excipients
were stirred at room temperature untii a homogeneous solution was obtained. Then, an
adequate amount of DEB025 amorphous form was added to the glass bottle containing the
prepared vehicle and stirred with magnetic bar at room temperature untii complete
30 dissolution of drug substance (clear light yellow solution with no visible drug particles). The
stock solution was then aliquoted into small glass vials (2g) followed by the addition of a

small amount of DEB025 ethanol solvate (60 to 120mg). For formulations comprising no



Forrmul ation O Formul ati on P Fornul ati on Q DEB025 Et hanol Anhydrous

Macr ogol gl ycerol hydroxystearate (Crenmophor RH40) Corn oil gl ycerides

Pol yet hylwoeoglogetss 400 (PE4A00) Water Active subst ance PHytrophiori4e3 sol vent
Surfactant Qly solubilizer Hydrophilic solvent Hydrophilic solvent 5.0 5.0
36.0 27.0 27.0 7.0 5.0 34.4 25.8 25.8 231 5.0 5.0 45.0

ethanol, the amorphous form of DEB025 was added to the vials. Vials were placed at 25°C
and stirred with magnetic bar until an excess of solid drug identified as DEB025 ethanol
solvate or DEB025 amorphous form (for ethanol-free compositions) was obtained (at least
24h). An additional amount of DEB025 ethanol solvate or DEB025 amorphous form (60 to
5 120mg) was added to those vials showing a clear solution upon equilibration. These vials
were re-equilibrated until an excess of drug was observed. Finally, the supernatant from

these suspensions was filtrated and analyzed for DEB025 using HPLC.

Table 1 — Compositions of DEB025 vitamin E TPGS-based formulations and corresponding
10  equilibrium solubility of DEB025 / DEB025 ethanol solvate at room temperature (21 + 2°C).

% (wiw)

Component Function

Formulation A1 Formulation A2 Formulation A3
DEB025 Active substance 20.0 20.0 20.0
Ethanol Anhydrous Hydrophilic solvent 20.0 10.0 5.0
Carprylocaproyl Macrogol-8
glycerides (Labrasol) Surfactant 25.0 29.2 31.3
Vitamin E Polyethylene Glycol
Succinate (TPGS) Surfactant 15.0 17.5 18.7
Medium chain triglycerides . .
(Miglyoil 812) Qily solubilizer 5.0 5.8 6.3
Sorbitan oleate (Span 80) Oily solubilizer 15.0 17.5 18.7
Equilibrium solubility at
21 + 2°C (wt%)’ 1041 0.14 7.07 £ 0.11 6.99 £ 0.10

'Average + standard deviation (n=2)

Table 2 — Compositions of DEB025 vitamin E TPGS-based formulations and equilibrium
solubility of DEB025 ethanol solvate measured at 25°C

% {(wiw)

Component Function

Formulation A Formulation B Formulation C
DEBO025 Active substance 19.5 19.0 18.5
Ethanol Anhydrous Hydrophilic solvent 22.0 24.0 26.0
Carprylocaproyl Macrogol-8
glycerides (Labrasol) Surfactant 24.4 238 231
Vitamin E Polyethylene Glycol
Succinate (TPGS) Surfactant 14.6 14.3 13.9
Medium chain triglycerides . .
{Miglyoil 812) Oily solubilizer 4.9 43 4.6
Sorbitan oleate (Span 80) Oily solubilizer 14.6 14.3 13.9
Equilibrium solubility at 25°C
(wt%)' 11.6 £ 0.1 12.5+ 0.4 14.1£0.9

15  'Average + standard deviation (n=2)



27.0 18.0 WD 2012/080176PCT/ EP2011/072463 - 40 - Equilibriumsolubility
at 21 2C (wt%1 6.73 0.01 8.0 0.3 6.0 0.3 'Average standard deviation
(n=2); WO 20ei8e176 - Conpositions of DEB025 formnul at i oR€THPRéL10236E ed

et hanol content (55% and 5saturation solubility at roomtenperature (21
2C) 10' Average standard deviation (n=y.EXAVPLE 7 WO
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Medi u 09%(%% abr e W.1349). Add 1.5g Sorbitan ol eate (Mntane@ 80).

Add 1° §S8E OHF PEG succi nate previously heated (TPGS) Mx it by
hand or with a vortex during approxi mately 30s.

EXAMPLE 2

DEB025 (amorphous form) was formulated with the compositions listed in Table 3
(formulations D1, D and E), and the equilibrium solubility of DEB025 ethanol solvate was
10 measured at 25°C as a function of water (Figure 2). The formulations and solubility

measurements were done as described in Example 1.

Table 3 — Compositions of DEB025 Cremophor RH40-based formulations and equilibrium
solubility of DEB025 ethanol solvate measured at 25°C

Component Function " (wiw)
Formulation D1 Formulation D Formulation E

DEB025 Active substance 10.0 19.0 19.0
Ethanol Anhydrous Hydrophilic solvent 10.0 19.0 23.8
ocrogoia ey Surtactan
Corn oil glycerides Oily solubitizer 32.0 24.6 22 4
Propylene glycol Hydrophilic solvent 8.0 6.7 6.8
Equilibrium solubility at 25°C (wt%) 7.3 13.3 15.2

15 EXAMPLE 3

DEBO025 (amorphous form) was formulated with the compositions listed in Table 4

(formulations F through H), and the equilibrium solubility of DEB025 ethanol solvate was

measured at 25°C as a function of water (Figure 3). The formulations and solubility
20 measurements were done as described in Example 1.

Table 4 — Compositions of DEB025 formulations containing PEG400 and equilibrium
25  solubility of DEB025 ethanol solvate measured at 25°C

% (wiw)

Component Function
Formulation F Formulation G Formulation H

DEB025 Active substance 19.4 19.2 19.0
Ethanol Anhydrous Hydrophilic solvent 12.6 18.5 24.1




15 Table 9 - Conpositions of DEB025 fornulations as a liquid solution,
process internedi ate before encapsul ati on and after encapsul ati on
For mul at iwo 2012/8017al ati on P Formul ati on Q Conponent (9) PCI)EPeg/0cf463 i | |
capsul e) DEB025 2.0 2.0 200.0 Ethanol 96% (Ph Eur) 2.0 2.6 200.0

Car pryl ocapr oyl

Pol yet hyl ene d ycol Succinate (TPGS) 1.5 1.5 150.0

10

15

Polyethylene glycol 400 (PEG400) Hydrophilic solvent 0.7 4.8 0.5
Carprylocaproyl Macrogol-8

glycerides {Labrasol) Surfactant 243 24.0 19.7
Vitamin E Polyethylene Glycol

Succinate (TPGS) Surfactant 14.6 144 118
Medium chain triglycerides . o

(Miglyoil 812) Oily solubilizer 4.9 4.8 4.0
Sorbitan oleate (Span 80) Oily solubiiizer 14.6 14.4 119
Equilibrium solubility at 25°C

(wt%)' 75%0.1 11.6+1.2 11.5%0.2

1Average + standard deviation (n=3)

EXAMPLE 4

This Example (and Example 5) illustrates formulations of DEB025 intended for encapsulation
in 200mg soft-gelatin capsules. Fill solution formulations were prepared as described in
Example 1. Equilibrium solubility of DEB025 ethanol solvate in fill solution mimicking the
final capsule was measured at 20°C in the presence of water and glycerol (common
plasticizer used in manufacture of soft-gelatin capsules) at the final concentrations (wt%)
listed in Table 5.

Table 5 - Compositions of 200mg DEB025 soft-gelatin formulations and equilibrium solubility
of DEB025 ethanol solvate measured at 20°C

mg/SGC

Component Formulation | Formulation J Formulation K

(18.9 wt% (18.9 wt% (15.4 wt%

DEB025) DEB025) DEB025)
DEB025 200.0 200.0 200.0
Ethanol Anhydrous 200.0 200.0 240.0
Carprylocaproyl Macrogol-8 glycerides (Labrasol) 250.0 250.0 316.7
Vitamin E Polyethylene Glycol Succinate (TPGS) 150.0 150.0 190.0
Medium chain triglycerides (Miglyoil 812) 50.0 50.0 63.3
Sorbitan oleate (Span 80) 150.0 150.0 190
Capsule fill weight 1060 1060 1300
Water content (wt%) 3.0 5.0 35
Glycerol content (wit%) 3.4 3.0 4
Equilibrium solubility at 20°C (wt%)' 16.8+1.1 21.1+0.2 17.1£0.8

'Average * standard deviation (n=3 to 6)

EXAMPLE 5

This Example illustrates high drug load formulations of DEB025 (19 wt%) containing PEG400

intended for encapsulation in 200mg soft-gelatin capsules. Fill solution formulations were

a

Macrogol-8 gl ycerides .(dgabrasol) 2.5 2.5 250.0 Vitamn E

per



Medi um chain triglycerides (Labrafac W.1349) 0.5 0.5 50.0 Sorbitan ol eate
(Span 80) 1.5 1.5 150.0 Sub-total 10.0 10.0 n.a. Capsule fill n.a. n.a.
1000. 0 Thworetzasal76wat er content (W% > 0.8% > 1. 04% >PR¥EBRYIaArmk3 cont ent
(W% n.a. n.a. 8.43% 20For forrmulation O, after dilution of 200 ng oin
200 nL water dropplets size of are stabge for 2 hours (t0O 308 nnn PI 0. 08,
t2h : 291 nm Pl 0.06). Appar atus Zetasi zer 3000.

prepared as described in Example 1. Equilibrium solubility of DEB025 ethanol solvate in fill

solution mimicking the final capsule was measured at 20°C as described in Example 4.

Table 6 — Compositions of 200mg DEB025 soft-gelatin formulations with PEG400 and
5 _equilibrium solubility of DEB025 ethanol solvate measured at 20°C

Component % (wiw)

Formulation L Formulation M Formulation N
DEB025 200 200 200
Ethanol Anhydrous 100 150 200
Polyethylene glycol 400 (PEG400) 100 50 100
Carprylocaproyl Macrogol-8 glycerides (Labrasol) 250 250 208
Vitamin E Polyethylene Glycol Succinate (TPGS) 150 150 125
Medium chain triglycerides (Miglyoil 812) 50 50 42
Sorbitan oleate (Span 80) 150 150 125
Target capsule fill weight 1060 1060 1060
Water content (wt%) 5.0 5.0 5.0
Glycerol content {wt%) 3.0 3.0 3.0
Equilibrium solubility at 20°C (wt%) 25.3 £0.2' 25.9 + 0.4° 224 %1.7°

'Average + standard deviation (n=3); n=2

EXAMPLE 6

10  This Example illustrates formulations of DEB025 with reduced ethanol content (s5%)
intended for either encapsulation in soft gelatin capsules or filling into bottles (Tables 6
through 8). Fill solution formulations were prepared as described in Example 1. Equilibrium
solubility of DEB025 ethanol solvate or amorphous DEB025 (for ethanol-free formulations)
were measured in the formulation at 21 + 2°C as described in Example 1.

15

Table 6 — Compositions of DEB025 formulations with reduced ethanol content (5%) and
saturation solubility at room temperature (21 + 2°C)

% (wiw)
Component Function
Formulation O Formulation P Formulation Q

DEB025 Active substance 5.0 7.0 5.0
Ethanol Anhydrous Hydrophilic solvent 5.0 50 " 50
Macrogolglycerol hydroxystearate

{Cremophor RH40) Surfactant 36.0 34.4 45.0
Corn oil glycerides Oily solubilizer 27.0 258 27.0
Polyethylene glycol 400 (PEG400) Hydrophilic solvent 27.0 25.8 18.0

Water Hydrophilic solvent - 2.0




EXAMPLE 8 25This Exanples illustrate fornul ati ons of 10% and 30% DEB025
described as liquid solutions. (Fornulation R and S), Table 10 -

Conposi t iwo20fosDEBO25 formul ati ons as a 10% and 30% DEBOZ&PRé1germeésol uti on
WO 2012/ 080176PCT/ EP2011/ 072463 - 42 - Forrmul ation R Formul ation S
Conponent (9) (9) DEB025 1.0 3.0 Ethanap-96% (Ph Eur) 1.0 2.5

Car pryl ocaproyl Macrogol-8 glycerides (Labrasol) 3.0 2.0 Vitamn E

Pol yet hyl ene @ ycol Succinate (TPGS) 2.0 1.0

Equilibrium solubility at
21 £ 2°C (wt%)' 6.73 £ 0.01 8.0%0.3 6.0+0.3

1Average + standard deviation (n=2);

Table 7 — Compositions of DEB025 formulations with reduced ethanol content (£5%) and
5 saturation solubility at room temperature (21 £ 2°C)

% (wiw)
Component Function
Formulation Formulation Formulation Formulation
R S T U

DEB025 Active substance 5.0 5.0 5.0 5.0

Hydrophilic
Ethanol Anhydrous solvent 50 5.0 - -
Polyoxyethylene (80) sorbitan
mono oleate (Tween 80) Surfactant 54.0 54.0 57.0 57.0
Medium chain triglycerides . "
(Miglyoil 812) Qily solubilizer 18.0 - 19.0 -
Linoleoyl macrogolglyceride . -
(Labrafil M2125 CS) Oily solubilizer - 9.0 - 9.5
Polyethylene glycol 400 Hydrophilic
(PEG400) solvent 18.0 27.0 19.0 285
Equilibrium solubility at
21 £ 2°C (wt%)' 6.5+ 0.01 5.9 +0.01 <10 5.7+5.0

'Average + standard deviation (n=2)

Table 8 — Compositions of DEB025 formulations with reduced ethanol content (£5%) and
saturation solubility at room temperature (21 + 2°C)

% (wiw)

Component Function

Formulation V Formulation X
DEB025 Active substance 10.0 18.0
Ethanol Anhydrous Hydrophilic solvent 5.0 50
Macrogolglycerol hydroxystearate
(Cremophor RH40) Surfactant 34.0 30.8
Glyceryl Caprylate / Caprate Mono- . .
Idi-glycerides (Capmul MCM C8) Oily solubilizer 34.0 38.5
Polyethylene glycol 400 (PEG400) Hydrophilic solvent 17.0 7.7
Equilibrium solubility at
21 £ 2°C (wt%)' 11.7£0.2 19.5£0.3

10 'Average  standard deviation (n=2)

EXAMPLE 7



Medi um chain triglycerides (Labrafac W.1349) 1.0 0.5 Sorbitan ol eate (Span
80) 2.0 1.0 Sub-total 10.0 10.0 Water content (w% >0.4% >1.2% d ycer ol
content (WOX12nsen76n.a. EXAMPLE 9 Thi s Exanpl e il | usPcatepsotoe4ehpact of
Water, dycerol, and Ethanol and their possible 5interactions on the

equi libriumsolubility of DEBO25 ethanajssolvate in Formulation A
(conmposition listed in Exanple 1) at 20C. A 23 full factorial Design of
Experiments (DoE) was performed consisting of 3 ?/ari abl esh(X\ate_r, €] yce&ol,
and Et hano| tested at 2 levels each (high an ow), Wt 1 points used as
10cent er qﬁﬁi)ﬁﬁaglpfq R eée"tt%f"&'l””@f'oquiﬂﬁ@l(”g BVl 207 DERG25tand whighears intendegach
par anet e@s seltien(FormulatorDok aareragiate fof estapssiatibreincoftrgestiondpsuesPar et o
chart of (Edrinetztion Phrasifimancontposiibh irt soft getdtinecapdules Faraomatier Ql.evel s tested in
DoE Paraneter (variable)

5  The manufacturing process of the fill for 10 g of 20% formulations DEB025(Formulation O)
has been made as following:
- Dissolve 2g Debio 025 in 2g ethanol, put it in an ultrasonic bath until complete
dissolution.
- Add 2.5g Macrogol glycerolcaprylocaprate (Labrasol®).
10 - Add 0.5g Triglycerides Medium Chain (Labrafac® WL1349).
- Add 1.5g Sorbitan oleate (Montane® 80).
- Add 1.5g Alpha tocopherol PEG succinate previously heated (TPGS)
- Mix it by hand or with a vortex during approximately 30s.

15
Table 9 — Compositions of DEB025 formulations as a liquid solution, a process intermediate
before encapsulation and after encapsulation

Formulation 0  Formulation P Formulation Q

Component (9) {g) (mg of fill per
capsule)
DEBO025 2.0 20 200.0
Ethanol 96% (Ph Eur) 2.0 26 200.0
Carprylocaproyl Macrogol-8 glycerides (Labrasol) 2.5 25 250.0
Vitamin E Polyethylene Glycol Succinate (TPGS) 1.5 1.5 150.0
Medium chain triglycerides (Labrafac WL1349) 0.5 0.5 50.0
Sorbitan oleate (Span 80) 1.5 1.5 150.0
Sub-total 10.0 10.0 n.a.
Capsule fill n.a. n.a. 1000.0
Theoretical water content (wt%) >0.8% >1.04% > 2%
Glycerol content (wt%) n.a. n.a. 8.43%

20 For formulation O, after dilution of 200 mg oin 200 mL water dropplets size of are stable for 2 hours (t0 308 nm Pl 0.08, t2h :
291 nm PI 0.06).Apparatus Zetasizer 3000.

EXAMPLE 8

25  This Examples illustrate formulations of 10% and 30% DEBO025 described as liquid solutions.
(Formulation R and S),

Table 10 -~ Compositions of DEB025 formulations as a 10% and 30% DEB025 liquid solution

30



Parenmeter level (W% Low Center High Ethanol Anhydrous 17 20 23 Water 3
6.5 10 Aycerol 1.5 2.75 4.0 15 WD 2012/080176PCT/ EP2011/072463 - 43 -
CLAIMS wo0.202/q8heme maceut i cal conposition for oral adnm RCItEP2M110OM463
conprising alisporivir in an anount of about 15%to about 20% by wei ght of
t he conposition, and water in an anountgoof 5about 2% to about 15% by wei ght

of the conposition. 2. A pharmaceutical conposition according to claiml
conpri st ng
Formulation R Formulation S
Component (9) (@
DEB025 1.0 3.0
Ethano! 96% (Ph Eur) 1.0 2.5
Carprylocaproyl Macrogol-8 glycerides (Labrasol) 3.0 2.0
Vitamin E Polyethylene Glycol Succinate (TPGS) 2.0 1.0
Medium chain triglycerides (Labrafac WL1349) 1.0 0.5
Sorbitan oleate (Span 80) 2.0 1.0
Sub-total 10.0 10.0
Water content (wt%) >0.4% >1.2%
Glycerol content (wt%) n.a. n.a.
EXAMPLE 9

This Example illustrates the impact of Water, Glycerol, and Ethanol and their possible
5 interactions on the equilibrium solubility of DEB025 ethanol solvate in Formulation A1
(composition listed in Example 1) at 20°C.

A 2° full factorial Design of Experiments (DoE) was performed consisting of 3 variables
(Water, Glycerol, and Ethanol), tested at 2 levels each (high and low), with 4 points used as

10  center paints, in a total of 12 runs. Table 9 lists the levels for each parameter tested in the
DoE and Figure 4 shows the corresponding Pareto chart of effects for mean solubility.

Table 11 — Parameter levels tested in DoE

Paremeter level (wt%)

Parameter (variable)

Low Center High
Ethanol Anhydrous 17 20 23
Water 3 6.5 10
Glycerol 1.5 2.75 4.0

15



a |ipophilic conponent, a surfactant, and a hydrophilic conmponent, and
wherein the water is in an anount of about 4% to about 15% by wei ght of the
conposi t iwN.20080836 A conposition according to claiml ®CTEPMIangi4n3t he
water is in an amount of about 4% to about 5% by wei ght of the comnposition.
4. A conposition according to any of tdgsclainms 1 to 3 wherein alisporivir
is in an 15 anount of about 19%to about 20% by wei ght of the conposition.
5. A pharmaceutical conposition according to claiml in formof a

pr e-concg&%e for oral adm nistration conprising: 1)
al i spori an anmount of about 15%to about 20% by wei ght of the

conposition, 202) a |lipophilic conponent, 3) a surfactant, 4) a

pol yﬁt hyPenﬁ gl ywo;bhqrm_adetﬁi):gwwwbsitiﬁn ot RAUH inilgtfratr@h%hqpa%g %n@é&fﬁura inl&vo by
wei ght of the conpo n, arnmaceutical conposjtion according.to
any of tﬁ@ogpta?cfr?g’gﬂ H‘M’?‘&PL??P%WW%QW@%M@W& %“4‘H?teblnaﬁ” amount of
adm né st abdut@% tooatpiut $5% By weight ofithe@bimppsitieni r i n an anmount of about 19 %
to about 20% by wei ght of the conposition, 2) a l|ipophilic conponent,

3) a surfactant, 304) ethanol, and 5) water in an anpunt of about 4%to

about 5%2by Avsriaghécenficdl kemposiimsadcbing to%@irﬁ@lﬁﬁﬁl '@ii:@?PCT/b :EP201|1/ 07236? -
44 - gl ycal oet hyl et her d propylene glycol, prefer sel ected from
the grous RORLRCEITRPGF: arveRBRnt BBR FeDRIAPDHEGPTRatert e BhSIBR Boda R of
8. A conpoai amountat aboud fgtotaboains% by Wegjhe bithesompbgtioh. wher ei n t he

i po%ﬂ lic component is 5 selected fromthe group consisting of nmedium
chain“triglycerides, corn oil nono-ditriglycerides, sorbitan nonool eate,

| i nol eoyB. méccangudsiioy cecording tamrthim|1edr whémin e aiasmabliy as ahuhest dboam t he

group copgi.stin medi um chai n tri.glycerides and sorbitan nonool eate. 9.
A corrposiq%’ltgr?bg%c%}f’g”vﬁ'#‘&ogtﬁﬁCBWp?ﬂgo%l ainms 2 to 8 wherein the surfactant
is selected 10 fromthe group consisting of Macrogol gl ycerol

hydr oxyst,eara ryl ocaproyl Macrqgol-8 glycerides, Vitamn E .

Pol yet hylh'eneA ﬁ)}%o(%ﬂ%gu%%qohcﬁqge\/oaﬁay (ﬂfa@eercgﬂ'mgépf%/E’a‘?’é?ré'ﬁrﬂ'ﬁB?rﬁ’Hl § Bedbet ed
f r oml$ heagoooinf abogti 190 togabolit 24%6 by aeight pitte ebmbysitaxyst ear at e,

Capryl ocaproyl Macrogol-8 glycerides and Vitam n E Pol yet hyl ene d ycol
Succi nate. 1510. A pharmaceutical conposition for oral admnistration
conpri si Ag: A plErmatewipalrGonmposition ancadingnd ctaim abiafornd % & préebondenttatefoby

wei ght OBratl ngﬁ’%%ﬁé'i é%é?ﬁ}ising: 2) a lipophilic conponent selected fromthe
group consi sting oOf nedi'um chain

triglyceri désaliepeniuriih ao@orodit efrabglitytses tadatsous DO%ikly aveigit abiheaiompbsition, eoy |
macr ggol gl yoep idesiRndpbRlg aci d;

3) a surfactant,

4) a polyethylene glycol, and

5) water in an amount of about 2% to about 15% by weight of the composition.

25 6. A pharmaceutical composition according to any of the claims 1 to 4 in form of a pre-
concentrate for oral administration comprising:
1) alisporivir in an amount of about 19 % to about 20% by weight of the composition,
2) a lipophilic component,
3) a surfactant,
30 4) ethanol, and

5) water in an amount of about 4% to about 5% by weight of the composition.

7. A composition according to any of the claims 2 to 6 wherein the hydrophilic component is

selected from the group consisting of ethanol, polyethyleneglycol, triethylcitrate, diethylene



203) a surfactant selected fromthe group consisting of Mcrogol gl ycerol
hydr oxyst earate, Capryl ocaproyl Macrogol-8 glycerides, Vitamn E

Pol yet hylwoeo@ogersb Succi nate and G yceryl caprylate; PCI/EP4)11M72463

hydr ophi Il i ¢ conponent selected fromthe group consisting of ethanol,

pol yet hyl enegl ycol, triethylcitrate, digt-hylene glycol nonoethyl ether and
propyl ene 25gl ycol . 11. A conposition according to any of the clains
Ito 10 in unit dosage form 12. A corrposition according to claim11

whi ch con ains fr abagut 400 | S |

about 108VER RpsebBEokneEib et giol brererb bRl i rolih EHRG Y e
conposi t iethanalc payethylgndglycahynobrdpenelghicals 1to 12. - 45 - 14, A capsule
according to claim 13 wherein the capsule is a soft gelatin capsule, a hard
gelatin capsule or a HPMC-based capsule or a Vegicap. 15. A conposition
accor di ng. t o Aatoynpobitibtacadrdingrto dnyt of tidchaimschta Zwhemin thi dipdghilkaloutpooent is

5 selected from the group consisting of medium chain triglycerides, corn oil mono-di-
triglycerides, sorbitan monooleate, linoleoyl macrogolglycerides and oleic acid, preferably
selected from the group consisting of medium chain triglycerides and sorbitan monooleate.

9. A composition according to any of the claims 2 to 8 wherein the surfactant is selected
10 from the group consisting of Macrogolglycerol hydroxystearate, Caprylocaproyl Macrogol-8
glycerides, Vitamin E Polyethylene Glycol Succinate and Glyceryl caprylate, preferably
selected from the group consisting of Macrogolglycerol hydroxystearate, Caprylocaproyl

Macrogol-8 glycerides and Vitamin E Polyethylene Glycol Succinate.

15 10. A pharmaceutical composition for oral administration comprising:
1) alisporivir in an amount of about 5% to about 15 % by weight of the composition;
2) a lipophilic component selected from the group consisting of medium chain
triglycerides, corn oil mono-di-triglycerides, sorbitan monooleate, linoleoyl
macrogolglycerides and oleic acid;
20 3) a surfactant selected from the group consisting of Macrogolglycerol hydroxystearate,
Caprylocaproyl Macrogol-8 glycerides, Vitamin E Polyethylene Glycol Succinate and
Glyceryl caprylate;
4) a hydrophilic component selected from the group consisting of ethanol,
polyethyleneglycol, triethylcitrate, diethylene glycol monoethyl ether and propylene
25 glycol.

11. A composition according to any of the claims 1 to 10 in unit dosage form.

12. A composition according to claim 11 which contains from about 50 to about 400 mg

30 alisporivir, preferably about 100 or about 200 mg alisporivir.

13. A capsule comprising the composition according to any of the claims 1 to 12.



WO 2012/080176 PCT/EP2011/072463
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14. A capsule according to claim 13 wherein the capsule is a soft gelatin capsule, a hard

gelatin capsule or a HPMC-based capsule or a Vegicap.

15. A composition according to any of the claims 1 to 10 which is a drinkable solution.



