USE OF TOCOTRI ENOLS I N THE TREATMENT OR PREVENTI ON OF ULCERATI VE
CCOLITIS FI ELD OF THE | NVENTI ON [ 0001] The present invention rel ates
to the field of nolecular biology and biochem stry, 5 in particular
the field of biochem stry and nol ecul ar biology relating to

ul cerative colitis. BACKGROUND OF THE | NVENTI ON [ 0002]

| nf | anmat o USThORETOTIOSEREEN QLSON THEATBEAVENT O EREXYFHNDIONGK i nal
di sorder whose incidence in sgne _countries _occurs in nore than

100, 000 cases per year. |1BD UL GERAHVE ¢ QLdLISh t hat covers a range

of diseases. The two nmajor forns of IBD include ulcerative 10

colitis (UC) and Crohn's Di HAarity between these
two diseases is that they aiﬁ%@t(&%lgﬁiﬂ?%ﬂéﬂg condi tions

char act erjoe®q THel piegent invelortichdtés@ahe fidldoetholenlghbiol (@ Sand BiosMeidiry,
there is still no_cure. Despite this common effect the

chat actnerardqulardhgficld of I@l(tﬁlgl@&% aﬁéwleﬁu&r .brf&@gstneiaﬁmeé@ ulcerative colitis.

hi st opat hol ogi cal, path ol ogi cal

features. This has |ed ?R@iﬁe genera y accep ed’f%l on that CD and
UC ar e di[8002)dhflaminatooy bdiwskdiedase (IBID ieatdoimnesn ¢Hrontiol gaktyoibiéstiD dBprder

I nfl ammat ory bowel . di sease, N, Engl J Med, Vol 347 417-
[ ooosimﬁﬂset iBFIdENGss inggome eAUn{nies fgcag&srla.rmrsstb%wo 99%&%86&@%@5?%&%1% ah

occur RR¥MNGkEN] Rat &R/eﬂ;aasltaﬁgé M&%&&am fv@&ﬁlajo?%mgrdmﬁ f¥ubl® uicBRitive
ileum whereas UC is restricted to the colon and rectum
Hi K& opmlhrsl(Ug]) @adl GrohnGDissase I(@Dac”fhfr simdarityybeamgendhesaltivo aliscagk iipthat they

I i.ng 20 ul t t I fl ti d; .

o anul B P e B S A S PR B8y Wi loss
does N WIRMEthEFAE WHilP B Tufe? Ué%ltettﬁﬁ Roh@ndOéedct theRBeiaBeriStics'ofRhéH &fease
crypts The differences in the immunol ogi cal di sturbances are

si gni f%@&rﬁlstﬂlch clomcalh Bistapathgéagigsd, etyélmpuhm;d@ey,l gldaﬁ@pmaéad;plﬁa@els features.
pr oduc n 2 I

Pt ypo TuRar 15 KRR S s hehadion PRE ol pefuicr B kR f bl sl
i N udéridieb lQFMolsk&5DKeQOOZ$I Bqﬂﬁﬂlﬁiawryam@ﬁNﬂls%hse INJtE’fgfl gried, Yol BEN-M),
and I L-2. Subsequently these cytokines stinulate the antigen
presen@gdg cells to secrete other cytokines including IL-1, IL-6,
IL-8, IL I t
UG axni bgo3I et of 6RH ofthe Bsf Bieiind YSLAIACA Y EiPoccl otk ' tne
| L-4, gdstrbintustindlltrdc8. blmlpmmamy iitv eheyilevan,swibereasuld Coik reirieted itd ithescdom hdd

responses char act zed Creased segretion of IL-1/3, 1L-6,_1L-21
hna’ | Liecags g st PRl lpy IO RSy B o0t Pclrsignafissyring
| ngyced caufibh GrdmReels iRANEmRESH a‘iil@V ABRthas NAleré KSBODI R REHE Rhcosa and
i mportant aspects of human CD a . Trinitrobenzene sul fonic acid
( TNBS) upmd gelztu@Ba, nandedoey sws hhaq)g@nuiomas dothet Hlanadrforeigt bedieoor olrptured

TNBS t hat I in l,ing, CD in the |on
ooat | Gupsh T GrrePesian B BRLroRREtl g nmaen reiinifeabt dnced i ifen
initi aﬁﬂeﬁﬁihtlﬁ cElR aﬁﬁ"ﬁa&@bﬁb\%e@gbbdhﬁe Hal ol ¢ Mte¥eukiP 02 @E]LI—lZ%'anUHLU'Saﬂesultmg
I L-12 and TNF-a response, ich preclude a counter ulatory |L-10
and TGIn-fnhs Thd SpemBelarizatinn: andrpgedussioy oftpﬁelr&btmm%tﬂr.‘/s@m ingssigriydmgetumor
S
OBl YR T RS (R BRSS! Shbuydy SR, B

t her ef grrmﬂatertbé antigaf p&’esdﬁﬁdglceﬂ@tcﬁﬁdd:ﬁ@(e Oher Eptekﬁlemdﬁxhcﬁn@ av4, IIJE@Q Te-8,
essentjal tools to investi (lgate several inportant aspects of human cD

(TNBS HndhicBdp, drdingctq poslh sgtaéeing .cyPlgodm comest .lﬁﬁqublma%gqsgorises
very i qpolkanty ﬁgg@g@% IE?C SR FIELAPES aﬁqgfqitlsqm Eﬁxa&@d? Ji&gﬁ%'o\f 1616

different treat I'n the noluse no san I'n patient
(Tri anéxiiibitsl 4 Th7 ebpaises Sidcterizad benhcreased eemetipmaef Idr LgydLiAL{2heand IL-
treatnent of inflammtory bowel disease. Drug Des Devel Ther.5:

185~ 21¢). Mesal azi ne al so known as 5-am nosalicylic acid (5-ASA) a
[0004] For animal studies of CD and UC chemically induced murine models have been

developed that resemble several important aspects of human CD and UC. Trinitrobenzene



25 patients respond to existing therapies, avail able options for

t herapy remain i nadequate for sone patients with UC and alternative
treatnents are required. [ 0006] UC is sonetinmes described as a
chronic di sease and sonetinmes as a recurrent disease. This is because
t he syrpfonsacdd(TRBSperdscat €Dtmodel whesrtapsarietratcthhelinkinswatidr eI NBA ttat

cause a rem ssion, rel apses e C n.. For t people,. UC has a

Frust r sepfigraerelbebrercbiing GPds tnamrimFcs AERLcRaat BHETBRY Al Hee

ai ms i GARBat @AY evers iPthEBhiRh@dNofCheRhd Qz&h&l@kﬁ/& BWeh b5al fRHtiafhitial
I SUMVARY OF ENTI 100071 A

wel | as prevention of relapse. R HE | NTI ON
first Hspeend{INF-prresponse, iwhiénpiednde efcenstet egalatey bd Ofapd EGE-Atresppnse.

ul cerative colitis and/ or preveniin cerative coljtis fro .
occur r TSRO EE dRR P odBirg HBhHg TSRl e P odeb iiploat Pl o dnduce
CONMPOS kit I1f @HMFAcS k) INHS-Indasdd ODE tHOFARSIbENY notVdPERiaRt bRE cells and is
conposition conprises the at | east one tocofrienol in an anpunt that

i s phatheecdenst 3 swre psefpk medehie stody Ube Theeamedals hawe beeome essentislgpolsfto
ul ceratj.yve:. i tL.Sy:1.0 ec 2 ] nt j l.d . be
Sopar PR s AR o LIS RERGECD IR IL OB (R folSo)

f ol I ow nq000Wheg mitdlddidinsesisd B very Bhportiht Geaulertht itot diehses react quite
enbodi nents. BRI EE DESCRI PTI ON OF THE DRAW NGS [ 00091 The .

i n¥&nt figferentiy) to wéferent: tesatmente bathds dhavnpnserapdsle ardkin Ratiens (Faeandafilidis et
descript i . . j . gl ST

excanpl B 230ty QR A LEEE: d i ARGl ihaR0F b dibdi. Drug
necessBes IBevdl &her.5: ol 852103, Menygdhzse alsongtosadayraariaddalicyiml agd 16-ASA) a

pl aced upon illustrating the principl vari Qus .enbodi nents. In

the f pP‘frgws%le @é@#{%qrra%ﬂya%r@%?réfn@%d’f% hBEOTHHS ithan jehigerit divecpche
descr i ReAmdhi &¥ hBd & £B8&ateR 4di%e Rld VM AGwEN R WhBGFai1aB1eMELHS not supporta
[0010] Figure 1. Depicts the disease activity index of mce that were

pr B>t r wd¢ & themalaringgsKheviredtment peactife IUD (fikygafalhidisBt B R0 kgMetioesxaé

each treat nment, group prigr to. i.nduci W th Dt the.treatne
cont i BT SR arrDh sthid SeAELE R ithved anb Rach SedoERh g U
di f f er piiatsqQTrigh@BNRivV&ES W91 ?SStlﬁﬁé&tshgéesUﬁiaﬂﬂ)tw afd i@l K fidBFeatnfient
val ues < 0,05 were considered statistrcall _s%ﬁnl ficant. [0011

1

Fi gur eobpatpats with GI)dutieghte of antibiatios AafU bppent tockirther stydies. Whidg
w th ejther / 1 ch t tARN rQEpP i
to i nd{lﬁ%%nﬁ r%%g\imﬂt Hlf‘%ﬁg@tst E%Hgﬁmt gg%’t%r?ren 1ca§: nhI|1 nl%;og}g gﬁr .5%‘8 lgﬁdsa(jf'l-l[ %%
t &) DSGrticesadroidatand Tackeiiniue § TaimbfilSidiscalal. @0f 1 pthescare aforg tiou@SepbsrSthan
DSS contro] (P val ues_<Q.05) on Day 17. ﬁg0012_] Figure 3. Depicts
the hi DedplstangidsyPreatribed §p &e ypediyey diffrentidepepdiag tyheticadf if & treat\fddjor
with ej '
o 1 nauG e D fOCRIAs T A oR e, O Ty 8 PO B QR Bl
DSS t r fat@R2nEvert thetemostesffe2bs¢ dtugstiusedlto dichtf BlCemeeondy sgccesyhsl weat®us two

DSS coptr.ol (P,.val ues..<0.05). .. ..[0013] .Figure 4. . .CtS | engt h
of ¢ el 0P i F Rt Tl iR iLe PPEHHAlY Purovs bRt A Loyl any
309/ %élieﬁf&dremﬂgt/o k&idiRgehedbiesasilbbiealpiend & QLRpPEhin! Raddddbe! B9
UC with DSS, the treatnent continued during and after the DSS

t r eat nsomae patiegisrvotled Candtaltemiadeg trsatwints iafe reqwiredt r om DSS control .
3010014] Hioure. 5. Deplcts .the ight .of the spleen of mce that wer
ore-tr ead ST 3 RBROGES AESTPRE P JoURETkgTaeiF FRDAGTREnGD R A Toitrent
each tdig@dseeThis ik bteaiel B dydnptéuelsl Cdal bepedistdit BPSvhdrB&oldeest MRNknown
continued during and after the DSS treatnent, * denotes statistically

si gni f ireaiments cansepBSaissieR.orelapses are common. For most people, UC has a frustrating

30  pattern of flares and remissions. Thus one of the key aims in managing UC is to maintain a
healthy colon by treatment as well as prevention of relapse.
SUMMARY OF THE INVENTION
[0007] A first aspect the present invention refers to a method for treating ulcerative colitis

and/or preventing ulcerative colitis from occurring or reoccurring comprising administering



[ 0015] Figure 6. Depicts the weight of the colon after renoving the
fecal mater of mce that were pre-treated for 1 week wth either
300ng/ kg and 150ng/ kg doses of each treatnent group prior to inducing
UC with DSS, the treatnent continued during and after the DSS

treat rrmm pdtiedie aontomposttia)ni e;milpr'asliﬂgy atslegsti dnec tovbtrfenon id8Eeiaothe rcm)lmposition
5[ 0016 ure, 7. of colon cross sections of co

i ce t heipifi dneli 43t ahe Byrol PRl B sruSih e DR g uRel eBraH OF

col on geaaRnbaRlorPrsveatios ONbIcatitd &ﬁltfshat were not given a
pretreatnment prior to inducing UC with DSS or continuing treatnent
duri ng arl@0@§]t@ther dspe@dss! theamtantion wopmﬁa]ppﬁxegmoei 1&rscm shltﬁdog izt with
col gn cr.0ss ipns of mce that .were.pretreated wee

o aioneRsodpe RiRetha Eabfas M PER LT aRhSR B FRRHERr ng
UC with DSS and contimmmmmmmewW@gL% during and
after the DSS treatnent. [0018] Figure 9. A mcrogr h of col on

cross sedPPORsThsrinpensiontwidlbekatier pndaqr steed withfreferagge t effiileq description

300ng/
cont i Red contifiiaa ACCARI: WO NE R ok ALY i W' focoipalife
t r eat néfakvingsl Phé¢ AxlQhgirg hibﬁnékﬁssaﬁly‘rdh@ﬁvﬁgdi 3¢Hte, Ginphasio lihst‘efad%&n&@l(ltjz beifg

of mce that were pretreated for gne week with 150@@%{9 doses of
t okt r Plefss urfqnclﬂuﬁtraéw the pisiples p1 patihs qepodiaents- 1 tecfalioprngdescrptipn,

tcﬁgt ::)ggér??legtﬁﬁ)gﬁ{ﬁ?&? O%%%F inhROHd k9 (QQ&E)%d %ltlg\gfe?ﬁhcg% 'tlﬂegfoﬁggn%f dEWings

Figure 11. m crograph of col on cr
sect i omswhithm ce that were pretreated for 20 one week wi th 150ng/ kg

f Al ph | . (ATP t d th DSS a
Sonti hor hOFHRERS 1. O R e Ashvor it T s Bt oy ¢ bre featesbéor |
treat MRRgk with el[tlg@zﬂhdﬁh%‘lgfta%@l]?‘ ?ﬁgfggﬁ&% &1&%5 difSQRR Qrdafhént! dr¥up @%% to

of mce that were given d then treated with either
300hy/ kgueing 1BOnyIth P Dt matmamhcqntma@dmlnnngj rapd pafeet tthe D$fe tpg/ent. *

cont r oo s SRS PR A8 Bros TS Sl ol ANV T R P

si gni f iQadt< 0.05 wer®Odr]defddgstdtRtidadly Sepfiedns. t he wei ght of nice that
were given DSS to induce UC and then treated with either 300ng/kg o

150ny/ kg (8L Figurecd dperiqte hereightypfgnise Hiat afere pre-trsed: for A twask twith elther

20 e Bk 3hd §30mEi (B iCeath o OAGHAP ) Bty RHORE TR, widh 84 Ufe

scar e wéatmientecdniiatedvdugng) bvd aftEiSHetDS$ mnéumenUG‘ aacbtéshﬁmtlstnrceladléﬁéremé bf

ei ther 300ngy/ kg or 150 dgéseé of each treatnent group after the
T

/ kg
DSS t r ¥QPREHsUS %6?‘3&’?@ Xplp ) ar Pe¥rldnce conpared to DSS
control. 0012] 19944 3. F[b t? tﬂéhlsﬁgﬁh&toﬁlc‘éllhﬁzoh@mﬁﬁ'beotilatt NEreGRE-HRatRll for 1

m ce that Were gl ven t0|n en treated wth either
300ny/ wgekowith Sty B(@ﬂmlgfkgandflS@mgﬂ(gt dases nEedchgraatipersfgrenp phier ©S8ducing

[ 0025] O iPeDE8; CisoBrare™t REMpeh b heoGar BEnDBP FritEtinal diapies

gi ¥en %ﬁtwcﬁffbﬂaﬂw@fg#&l@%@ubmw&%ﬁ Wit <€ .bher 300ng/ kg or
150my/ kg doses of each treatment group after the DSS treatnent *

Denot es d40@i3] Higurel 4. dapiass Gdengtlo 0SS cotpmtafghice that veo2BE-tratpdifer I week

Depi ct 5. t 0f t coI on afte i N the feca te

i ce. b RSOt i dSob By Sheodf TRl b TneBE s PR e R wie

300ny/ Egsorhelﬁ&mémccdﬂﬁﬁsd @lrigg@ chnd tareatihe mS Y treatiedf, t'ededdies BeSstically

treatment* Denotes statistical difference to DSS
significant from DSS control.

30 [0014] Figure S. Depicts the weight of the spleen of mice that were pre-treated for 1

week with either 300mg/kg and 150mg/kg doses of each treatment group prior to inducing
UC with DSS, the treatment continued during and after the DSS treatment, * denotes

statistically significant from DSS control.



10control . DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0027] Managi ng
ul cerative colitis requires maintaining a colon in a non-diseased
state of relapse that requires both treatnent of the active di sease
and prevention of a relapse. It has been denonstrated that a

conposi t i [0813dfignieb.Ngepitts teawtigbhef the cotoni i Frensarahg de fgeal hiater of mice

t ocot | (y13), tocotrienol righ fracti TRF) . f |
6 abl1B BT HepieRan | SEH e gibés flbmgd i T oo obe R isgtment
findi ngiupricy UBARALESL RIC WAhVDYS, HR! ReBefdtbnlfuePaekyEdnd LB {hf@q)ss

experinmental results referred to herein. The general principal o
this abypamenpf* depetepstatisiivelly sigeifichmrdrang DiSS|agstrelat ed i n t he Fi gures

basgd on eS| i ¢h .a conposi tjon_conprising at | east.one
Coctr i erOf FOUETsE. R ) A BB chloR brds TRl gHs 58 ofyred FFE MBI ¥ et
fracti geatédRith DR wiaticted. @) Minfdré@aph sHEN6EEDEDecBdNSYE conFIanRE e
the controls and other treatnents such as 5-ASA. [ 0028] .
Accor dWREI Bt givenjar aetreaiiment prics do Bidasiag UG mididPd ar cettispingrasipen during
treati Doy MG RAHEY Gekldaf i S and/ or preventing ulcerative colitis from
occurring or reoccurring conprising admnistering to a patient a
conposi t i[001 7 drigures8.ny maicrdgeahit ofocedort crosd seceomd of Auwhthsiteweretprétreated for
conposition corrg” es {(he at Ieasti ,oge tocotrienal in an_ anount_ that

i sﬂghai"i"FaE’SElf e ‘fpné&/ gofitorotmenol riga fracdian HPLoan drisr (o indieme B with
ul cer apyl bt 7t p Q" ed
her ei nbzsg%inﬁg lé\llrlltglﬂed %téee‘rtlﬂe}? 125%%1})3_6&?%%/?% %ngq%klg? (r%gg Sﬁfﬁggﬁg{? tre%?g%:{?i ve

anount of[0@183 drigo=i 2.i Amicwgpaphsofnglat crossasdctiomeof momwetthatemerke pretreated for

sufficient to r e the | opment qf akened and/ o nh
St at o ol Wit PRERE ob AT Baterd (TR WSl PR IS tna
amount ccﬁﬁinmg QMRS WhihOID0RTe/INE dF AdPRIink RBA 8REr tRODRS thatmAdtevi ate or

elimnate a disease state/disorder and/or the synptons of a disease
stk e/ di 46019 Figunedl 0y Avaudcegregh afiaglon crash sedtiony of mageethattwengpiretseated for

treat t i X i h | S€ actd VI.Ly i st oppi .0r

St oni rotd el bl REES Beheh 08 SUSRTARRARR el CoVESH rib OB R Bk s
to bel @wh PSS and cohfiNGEAG trdthient RitBV 60fiNg deb&ITAIVIES e@tinig dndl dffethe DSS

occurring or reoccurring it is referred to the act of preventing or

hi nderfr fftcerative colitis fromoccurring or reoccurring. In the

pr esent ] ISt : |t f . j

B B G A s e

pald endneoweadnwathi Idimgdiloripf Alplevenophemli (A TR) per td indvcigy B0t with @SS andn

"treatnent".in which a.c osition_referred . to herein woul d be used
for tredfiPigelicetrat !"V\’/@ 1351% i&s Oﬁﬁ?@ _Hiuélflgé{é@l?gg%ﬁgﬁsﬁﬁre@%e%ati ent or
ani mal  beeo213tFigiie i2."Beféts the JREMNEMRIARR Of nidt B VerdBiES DX to

the treatment of a patient or animal body already suffering froma
ul cer ainidyee UQland ithen tFoatadplids eigfer gPemefirgiond Stmghgalosaseofeath treamentagroup

occurr] or ccurring include. .maint.alnin | ow di sea activjt
x4 480 PR SRR ARSIt SR i B it HeREL RS bt hne
arpd avAaNG VW Pavahfk aIE65 tvereohdiderel afalsth311yBigntfalafi. Ng a reni ssion
state. 0031] In general, "ulcerative colitis" (UC) is considered

to refer 082k Ajewied3oPepisis theweishi agmicedhat otese 2iven BSS to firdugcUstandrthen

in the .an i Nf Lan of th cosa. and/ or t
submicaied WG58k 308, b7 TFIhERE, aed OF B PREAHD eRbp L BB
or 15réatpbntr &ddenoyEstseatistidah diffonéricg &ff ghsugs &8tsu PSSalohfoB(PdyAlBE<0PDANGS
exhibit a Th2 responses characterized by increased secretion of |L-4,
|L-5 aR® 14:-13. Al ternati vel y, a subgroup of UC exhibits a Thil7

r onse r Ct: J 1z -

o L 2SR Do WRCh PR RERACLRY oF ik Pherd in bis ©
t he t riadbcediiC and cienrtraatedweith eidrer 200m/kOr M6Ym p/ikgldoskeof@hcH ®esient group

3no/ kg, . nmor eferably at |east 10pg/ and nost preferably at |east
Y gafter theeDgé treatment ¥ Denotes statlstljéafrgf egence compared to DSS control.



[ 0033] As described herein, for the treatnment of UC or prevention of
UC fromoccurring or reoccurring, a conposition conprising at | east
one tocotrienol is used. Tocotrienols (T3) 30 are found mainly in

pal moil but can also be found in other sources including but not
limted t[6024] Eigwet 1% quiiqtet}brlargﬂeDﬁthe'bogmtdfenicwithalhvwem:gipheD&Ssto @Mduce

they p n an ce, of a vity to al

v ng UCepi€in fied orifioRtnch P0G 8IS on d hirefiaiRe pEfch dicaitydl efou ater
si m | atHetySs tretRRAN € Benstes Mﬁﬁéﬂfc@ﬁdlﬁfareh&?totmt:éﬂtﬁﬁm s and the
tocopherol s, which differ only in their structural side chain

(cont ai ns[O%ﬁinguref b9. Depistsr the rimlghir ofs ﬁtempéqe@dofpmwthaé mgee eivanrP$Brto
toco phl%dﬁf;é UCTan% tﬁ n ateci~| %ﬂﬁ WA 3 A E F sy 0e % o@gsxé/fl ealh 91%29[}’11%?1 %rgl%

cl u- onanol™ ring 0 sCavenge A pr atrng per oxy

r adi cahfser tﬁ).epssdteagn@m *DehoteRGaktisn$ dﬁferéﬁt’é iy DSgrconpsl. on their
chromanol ri n%;é t ocopherols and tocotrienols can be distingui shed
4

into fourl0928rdgwke ¥loDepictuihsiveeighi ol theetodon aftey remgaving theylpcal apdergdimpige
(6) - 5{h‘3 %éile r{ﬁég@él 89%9&{21' théﬁ‘ﬂe&t&f%h' A 3doﬁf§/19§‘&51%ﬁﬁg 4588
0oCco and a

For mul a erols consist o rorran
15 car bbﬂadhatrhatdlent gfmhpf aften thonDFE rttdasatm™ (DiBd)es astatispiboyit &1|fference to DSS
f(ﬂos hat respectively. On the other hand, tocotrienols differ
y fromtocopherols by the presence of three trans doubl e

bonds in the hydr oqggpRiLED bESE@(If“Th@N'OF"ﬁ{EQNWI’?Ei(bNa”d the

description following it provide an overvi ew about e 10 known
i sof or s [6027A] d\dmlgmgollseréﬁ'\)e cuhiths respoes memdiging Bplon in a non-digASE] state of

o Cositinst Bt arduirss Bt dimgn & hEEve SRR AT pivEndeh o SETRRT Blrs

= H, kﬁ&ﬂndéﬁonsfttafeaeﬂﬁi -a %@m&a@ﬁﬁ&h&feﬁipnsin% gke $dagin 3he docHribAORRAr & -
or 5 8-dinethyltocol; R = R2= known as

y( lgiann@)com@@@dmﬁ)o pr tchtr@égll I@ﬂhaﬁf@tﬂloy (TBEbfﬂii@mnpbr arg aBledp ethhgieyant end

EI t;ccﬁ% aé‘rto\B SR§er§ el}ﬁb Sy ocol e%((’) ??5 ﬁgeraal b—yl 3 vgveOSI gtnaayﬁegan be

2- met hytbseRre( 408 the- &(peﬁméﬁtyﬂ ﬁesultieearrad [ H,érefrnr Tha gér)eeah pBifeipalofthis asgect
designated tocotrienol; R Me, fornerly known as cl or
c2- t ocOip s gresents HQ’B“‘&%H@HHP%EP@ mgh% riigwenyhasest Onr petpleyin which a

a(al pha)m d_%ﬁ%%}r ':&E'Bh?lgg ki3 y 059%‘8&5%&1”% éxg}g]f’lealystg ﬁ&{blufﬁg),

= 123 = ) nown as c-tocopherol, esi gnate
5 B dﬁonettileydﬂtnixﬂnﬂratdtiencﬂfRﬁb d(ex&@imta&)d digdfitant emopresskth of B dehpard@3othe

Me, @5 vvntas t ocopherol,, i s designated
7, 8- d| rﬁ SOt iER en&'*rsu(;g ﬁgﬁfjs)/\t ocotrienol. The name
pl ast OChr@OWSQQc'cgrd v,ahsardeppets et pRsemt Bvemtidh r@%l‘S' MendiBod treating
desi gnat ed 8-nmet hyltocotrienol or 8(delta)-tocotrienol
ulcerative colitis and/or preventing ulcerative colitis from occurrlng or reoccurring
comprising administering to a patient a composition comprising at least one tocotrienol,
25  wherein the composition comprises the at least one tocotrienol in an amount that is
pharmaceutically effective for the treatment and/or prevention of ulcerative colitis.

[0029] The term “treat” or “treating” as used herein is intended to refer to providing a
pharmaceutically effective amount of a composition comprising at least one tocotrienol,
sufficient to reduce the development of a weakened and/or unhealthy state; and/or providing

30 asubject or patient with a sufficient amount of the composition or medicament thereof so as
to alleviate or eliminate a disease state/disorder and/or the symptoms of a disease
state/disorder, and a weakened and/or unhealthy state. Examples of treatment include

reducing the disease activity index, stopping or slowing the loss of body weight or reducing a

histopathological score to below 3.



[ 0036] The at |east one tocotrienol used in the conposition referred

to herein can conprise or consist of at |east one of tocotrienol, or

a mxture of tocopherol, and tocotrienol. In sone enbodi nents, the at
| east one tocotrienol used herein can be a mxture of at |east one

at | east [0030]t Witht ipreventingnlcerative oolitiseforn-accwhing ragicedconrrnERE)s. referred to

tocotrienol -rich fractiagn icglly.refers to a mxture of differen

| soner Lot SagrmbnG o e BechrardiS e, i ki Bosfiipe) B the
a- t 0COopfds@itPase, GHmiMGSHNd @@@Ih?oéfﬁétpfé@érfédetﬂ(ﬂerei@ﬂﬁls firetcprent thhee lceldi®e
tocotrienolrich fraction can further include other conponents such as
pl ant politisoserditon capeatodeglipdén andatiat syjuan enenalobedyrePrsvgnfion fseto. be
Tocotri -1 ] J n for, exanpl e..he t ai f.orom m Qi

ri cée) bggﬁ?énélﬁ%egﬁ (E)r{,:la‘%%&tg{r}gpéﬂsvéﬁe{g} a'ﬁ? p 8%11P %r%%ﬁé:{%c oeﬁ% r ivgoeugg:b%élged for
than 3@G%atingratenm solitie Sehichalfeall) %xiso & b hatielt Sr ahinidd®oliphidhe Weh gt the
of the fractiagn. As, such when the conposition conprises a TRF the
conpos AYMEHSIEEAR rqr sids Othels &vopdy for3thw, treptment; el pypatients of aimal gogdy already
t ocoph . of . hght f1 ]

embodi s % bk SEUAR! pRumbiS oF BIREIY AReratS S 0 30 Rne
r ef er r edreoocureng iincladenmaimgining @, looodiséasé aetbsgnnied, laynamabbodyowsight ooh
y-tocofrienol., 15-tocotriengl, tocotrienol-rich fraction (TRF), or

v L0 or bistopRplagtcal SC‘ErﬁdZ?é‘}WI%a\}‘giraiVB’Gé“geﬁHSE‘P?FeFﬂ ¢ VhestRisnpoaiataiping
cont ai pgnikdién @htel €ast one tocotrienol as the pharnmaceutical active
ingredient, optionally as the sole pharmaceutical active ingredient.
15 [ 0039][0031]Jongenerabodileazative, colits” ddioisi ¢dnsrderedytof raferhter amowpe icfetha

probi oti.c. .A probioti.c i i ve_organi sns, ual ly bacteria.that is
Csed stk Biafieifs; s DB BRERE entff RrbrdRmsfiop e e thucoka
pr obi ofddrorhk luppérf RBIuLHR, bk ndt hav@ gRhulohifs ¢Othenthad ke fdreizh Mlies or
flora is suspected to play a role in UC etiology. The probiotic my

i nbY udeipBired geD: dihe antigem guesentitg eplisoanst mpsropaegdsuenhitdt a Th2 responses
t her mophi B i .S, |G il ci.dgphj | L.

ol ant aPiiclzcfpy e feorBIFUE . b BUE 13, MRLRARY Wby or OO
Sac chaexhiyiees Thboltespéelises chiarateriz¢d &9 ihtresseafsecretidrDORA]-18,1TLSQME-21 and IL-
enbodi pents, the conposition may further conprise a peroxisone

prol i fétator-activated r eceptor-y (PPAR-y) agonist. The PPAR-

y
qoni st : : _ . . . . ] .
"aa pr eflar Pl oL AGuR S B A Al TRMNORR ALK oAl dfiEiion
acid (&FWSApay includeOatIdast Bmgtgemendpdianely st leat d OmgrReosidtrant predgrably at

furthey conprise an i nosuppr essi ve drug.. The_i nosuppr essi ve
SRt 22 S0 TSR S5 v, il THE TRIOBPEL SSSLYS ey
6- Mer Cadphtidds hfiRast BOG G510k ?Sréf@ﬁblymgtsméi B9V tHE HAehst one tocotrienol.
adm ni stered together with the at "| east one tocotrienol to a patient

suf f er Innyefertgthembbdimeants the 3019ast dPe ddeotradrio) iscglsicted foom e greup consisting of
adm ni red, t oget her Wi the.at .| east one tocotr.iepol, tao a. patient
curt or P EFiskSRRRICT At 4pdidions SRmRR 0L AEEEN CRAelzg)dpdRildl *aha

entpdi fitRs ¢fheheC afROSEAtiABd MBYottieRd1NE preE@aBIK | ﬁ%amﬁgl?o@hﬁﬁw, S(delta)-
antagoni st. The TNF al pha ant agoni st may include a TNF al pha
ant i bo@yotrispelf adyprisstugesTfereatn fry vigbawt lcabafimants Heed pompoduag] may &nther
enbodi [%% t | tocotrienol conponent can be conprised
in an er%lsrcitagﬁeggofng‘r?gn%g |§n. "Enriched" neans that at |east one
tocot ri en@033] Ascdnuibedidtrdin, fn tlenpeathemtufdIC ios prevetion ¢E0 fioin bb&urring
normal m xture conprising all other tocotrienols. For exanple,
t ocot r PTEfTOFCUTERS. R CHNROSHIAN omprisingatdeast pne tasaiskangbis ysed.okenofricaats (T3)
angh 8- £,0¢00dd A5aly i TR Rn Bso ! 2 imj
total weight o tyhgrboa?}ﬂ us,nwl:s? t?%fﬁzust%lgg% ﬂgeg S%rge@eﬁgg@?l@rhtg@g?m%tﬁ%
pr esento inrmesitd, oive baam tenTogetlent withotoooipteetéle (T)yeleeyspranide facsi gnifiednit eource
10 Cong)fr érﬁ{-g)%dgnts c%%& Itg aﬁloﬁ\%%élc% g.l Thig %E)m%%(o%ne?rlltie-bxi%ér&tozﬁ‘?rltb%!teepe%lect(s) I’the
similarity in chemical structures of the tocotrienols and the tocopherols, which differ only in

their structural side chain (contains farnesyl for tocotrienol or saturated phytyl side chain for



[ 0044] In anot her enbodi nent, the enriched fornulation can conprise a

specific tocotrienol conponent in an anount of about 0.1 w.% 0.5

Ww.% 1 w.% 2 w.% 3 w.% 4 15 w.% 5 w.% 10 wt.% 15 w. %

20 wt. % 25 wt.% 30 wt.% 35 wm.% 40 w.% 45 wt.% 50 wt.% 55

wt % B@omere@ ‘Be womedon Aydvagengatats fiwm dhe Pdrakylogro8h w:/cth%chﬂmiaml %ng
ed on

6 %
et ofds Tstiinee e chiindhpreatite poBi Bed Biticalso bRas s Sk st RS s bt
CONPOS ifehi§M giRibs bh @lebirt ChrOHBARI] Ring2d cbishedslEhid kstRAols Cart P@d@ﬁﬁglﬁdh%d atto

20 any appropriate concentration as long as the conposition provides
t he i nfamdoeadiedomesd abphf ée), batad Bl @emnrdly), endideltai®).adver se effect to

th t di t th f [

o b st AR EERET JFIBO CH o b BB NP Taga Lk S8 0D
”91 betm&ﬂﬂieﬁ)b@b@nsi]st '?59 aaé]ﬁioﬁwtn Q1 795- kMt tail dBEvaD Eoabstho Qate
ng; about ng and about 800 ny; out 1 ng and about 500 ng; about

10 ny éhI\@Aab@nﬂt rhstd drghoswb@n@t rzeoen@v@z &hd thd orther1 badl, ntpcotaisools  differ

ng and about 1 00 and 100 out..4
apout - 100G Y PR TPorBRY bt ResPe BB iy u B el M R e fn
and abeut F&Qx(ﬁllﬂg andPFein@ilal andtthe daseaphibn flloddh !B pesliddin d¥ieviewzdoaf the
the patient such that an anpunt of at |east 3ng/kg is adm nistered,

motQ® pkegvi ispfoyma of fasarherals (h) angl tasririensds (ef erabl y at | east 12my/ kg
and may be as high as between 20ng/ kg to 30ng/kg. In one 30

enbodi nent, the tirent is an animal. The aninal can for exanple be a
manmmal such as, ydUEsqLe limted to a hunaﬁpmﬂug hor se, nouse,
rat, cow, dog or kS w:' VG ef er &binwulhlie dose
i's between 730 RE5 : 3 , equivalent to

bet ween about 10ny/Rg to about 25ng/kg [0046 I n one

enbodi nent, the mposi tion can be adm ni stered as a softgel, a hard
calfsul e, tabl etyo Q2 gnst ai ned-rel ease forifedolitends) | oti on, an
enenma, oi ntnent, T |IqUI®= creanmzlnjectabbﬁnuMJI
formul ati on, naRr® 2 5 :r-}artlcle or in
encapsulated forn155[0047] In 6ne enboﬁlne%t "t he ‘Conposition can be
adm nistered in a water so|luble form Thus, when desired, the

conposi t i[B035] HetmulacH (Al RereRA &3 HVadC), daloui a5 peadphsy-tadepherol, is
addi ti P 0 r .30l ybi lizegdfaormof a
corrpos? nterﬁeC?&’c]z’f?alge @o@g?gﬂﬁh}?@‘rywﬁgﬁog ai ir%ed M olg e%zia’rrlﬁfown By Blbeta)-
f axonul wcopt@ralf isidesignated @-odostiesdlor SL&Dcﬂlme@iymaboltTRf hagR’ef RY erl\nralkabmgs
wat er - di spersi bl e or water-sol ubI e tocotrienol forns are di sgl osed

for exdspnEa)-tpcophgtobas datienaied B tassphsroh or 7.8-digsduytorele R e B s 5k iR =
di sper f10Rn oWkt b'a?&el RS 5 ﬁes? atdd &E&Bﬁ%&asopsg tobQl, %ohhﬁa'ﬁ’

or gaseous stat r|s ng at [east two cohponents ereln-one
conponéd)t R's stpR s-eH thethg]hw SIIEennteﬁefﬂtndewnphﬁ,émttnmyl)rhrqmmme@bs is

For ex(a t he co ent osi t can be di s rsed in a
mat ri x fgg%’?ﬁf'efls@ﬁ tB‘F i caﬁoey & P8 viat & 25108131]16‘(501 1
pojsy neaésﬁgnaeacb ﬁs%@iﬁ%ﬁ@éﬂrh&fﬂl oy W%@é@k&n%p rﬂeqfaﬁﬁttééacmomanw%%l

The term™solid ﬁ perSion” enconpasseS systems having snal
part i céles bedn vmé B ak’ ﬁuMgeR%eoH; formady ﬂmowxmageocolﬁhe@e lpaiueslgnﬂt@tS 8-

o 150rsbedtigndis i B3R GmaRBiels B° of ThekSioR of Ve (EBRBSEAYE: P

such tmdcobmolswgt@éﬁgrﬁteehem&aietmltawnawsm AmHLbestALRSl. The name
honpgenous t hroughout or 20 consists of ? ase (as defined in
I

t her moplgpsiaehremynolsi diesa alsel ibgendi eysdy RorF wRf | =bé&l; cgl | &d Me" soldegignated
S%d’“@%eﬂ?}ﬁto’%‘om@h Sosf%(ée?tagf ?ﬁlienofa‘ gl assy solution is a honbgeneous,
glassy syst’em’i n S € 1s'dissolved in a glassy sol vent.

[0050] SyedBes dlhiedatdicagtetsd en®tiidl heed@dit he SdodipReitioh arefirfddefoe Mbrein can

routes. For exanple, orally adm nistered solid dosage forns include
comprise or consist of at least one of tocotrienol, or a mixture of tocopherol, and tocotrienol.

In some embodiments, the at least one tocotrienol used herein can be a mixture of at least one



gelatine, germoil, glucose, glycerol, groundnut oil, isopropanol,

i sotonic saline, |actose, magnesi um hydroxi de, magnesi um st ear at e,
malt, olive oil, peanut oil, potassium phosphate salts, potato
starch, propylene glycol, talc, tragacanth, water, safflower oil,
sesaneabildast ers dodotriensé s |tocasmetiolHmel afirdndion NERTFY! Ac éddottiwerick ddiction

|l auryl  sul fate, sodi um pho te S5salts, .soybean oil, sucros

ot r anPRE R iPy: SOGE RO G ASRSE B BEOERBPLGL 0eoPIEBBS 3T Al
enbodi gRBEophRrol 08 A8& QN B-RtotRIBL, Iy criemdll o 8ltddtPhoP! TROldcBirienol-
di spersion of at |east one tocotrieénol and at |east one additi onal
conponsanh fradiie ematfnitikergaciudoothen @epanette asth asmpéanp phytostewis, icaratdngids and

accept abl ter-sol ybl e polyner. and.qt .| east ong pharnpceutj cally
accbpt SBIEE dp PAEEAY ATt B iSRG FiSt Bt Warany 05 ER@P Rope obtained from
vat er - sahdiblie ribOnRhy "Bindttb N6} YHPe RUE. RYMcAIBL al TRF t@thprRes less than 30%,
wat er - sol ubl e pol yners having a gl ass transition tenperature (Tg) of

at | eapref@ady less than [ @%stoc@iheroly pf fheototah ysight 89 the GraethroutAsi8Gh Gvhen the

[ 0053] Wt er-sol ubl e po s having a Tg as defined,above. allow for
he_ or PRGN RGe R PREHE ePRRLTEpT e G U GRR Wbl B
mechani @altbabpht@bbethaftal weiphd oF the einfgdsitionenper at ure ranges,
sufficiently tenperature stable so that the solid solutions or solid
151%i spe r[@%d dn same gabadimentss thed ieget gnsrteeptiignohusad in the ¢parpositivaselsitad
or be ¢o t t hl e it S n f et | .

i ds. O RRRGHES ‘SR lonstl iy Rk onsBEMO L g ForrhBl, Sl dSriegel,
r ef er r edotriendletich fladtion {TRB), wiretixtubgttherasf. have an apparent viscosity,
when di ss&ﬂyed at 20C ig@gn aqueous solution at 2 % (wv), of 1 to

5000 nPa l rn yprigus gmbeimepls the compegition gegaigs fhe gtplgastioge docotrgpol as

[ 0055] th\é%%ﬁﬁa%%ﬁ&l Qct%!iﬁ{éf@&ign‘é H}%ﬁ(ﬁﬁh af Bl sHFﬁ)nl}:aﬁré%e?@&ﬁQ@d\flel%)edient.

referred’'to herein can include, but are not onopol yners
antd copol[¢9dH dn oo emhgdindeatst dins comppetominiay fotlepaoypeise aapobbiotic. A

copol yners .of. N-vinyl rroli e, . e. pol yvj nyl pyrrol j done (PVP
copol HEPDt s RIeREsrBYRT Sriaiineisia s s & s bvdinl it e {ase'ohuc
propi ofRtaBmiiftdtieh@Fa pesish SwaNs &L tHeulRsR1 8bRAShe édloRAMHel16MIMA! flora is
met hyl cel | ul ose and ethyl cel | ul ose, hydroxyal kyl cellul oses, in 25
part i ceHsaected/@rmdy prdpyn HEl etiglege Thiprvtastjainry indludel Bididpbacbesiamn langum;
particy] r.o r.opyw et hyl cel | vl el L.ul.os t hal at e [
succi n%&r%ré(?ng\é%usp%F\é 1}11211’1?53?1%53%6 P @Fuossg ' g’(%e&ea elnpﬁlg’aﬁ%‘ggg)agh%ls acﬁ‘ioghllus, L.
hyziy oxplant@anih, metdaydi ciel bulgeRas, Hxched chico NN IRXYD 7 OPacchabiyt &l dultr@is er
succi nate or hydroxypropyl nmet hyl cel | ul ose acetate succinate; high

nol ecuMxuiss fieEioky | ene oxi des such as pol yet hyl ene oxi de and

pol yprop | : Nyl I d.p A

i dor A G 10, @R BRALSY TR oMo oK A7 (na LA AR prpRRHLSRE
aci d/ eproiferator-ydtavhtedc ogmeptprer 0P ARty aggopist.c Thei HP ABHhydgonist hagy yiheluéde

copol y S, butyl t hacryl at e/ 2-dLne | am noet h t hacryl at
copol YISt i AP et 653 WP areA) 1 o PR GOSN 16 PPAR-y
methacsypnat g?_ém%lggl%[iygam(g_%smyi nyl acetate polynmers such as

copol ymers of vinyl aCetate and crotonic acid, partially hydrolyzed
pol yvi nyl[0@ddé¢tat esofrwl sembodisfentsy edhe o casppsitivn althyy sdpimérf | e@nprise  an

"pol yvi nyl al cohol"),,polywi nyl alcohol; oligo- and pol cchari des

shon” e PupgeRiel B8 Lhd At fhesud, X Tl bR e et
one or cydysBorints la@athiopHAS 61 6TMRrdaptofirifk) FreREBH hfeailrr_hﬁmﬁﬁﬁﬁﬁmhleedru% is
surfactant” as used herein refers to a 5 pharnaceutically "‘acceptable

non- i offneinistar¢datogaiher wihdbe agkeastomm teedtiaencd do apatientesiuffedagnbions eedragtory

L Ny e O e

syst empafeht dufetiag fouiesdvere/idruep of yur factants, with |ipophilic
subst ances receiving | ower HLB val ues and hydrophilic substances



20 18 or less than 12 may al so be used, e.g., block copol yners of

et hyl ene oxi de and propyl ene oxi de, also known as pol yoxyet hyl ene

pol yoxypropyl ene bl ock copol yners or pol yoxyet hyl ene

pol ypr opyl enegl ycol, such as Pol oxamer(r) 124, Pol oxaner(r) 188,

Pol oxaner[0042]287sorko lembadengnty, B8 8comyposPonomapefufthyr 46mprise a TNFOap8%

VWere t or. e rfactants are use th rfactant(s) havi

Hp vartBedtsoshy T 48 §lage Siige Ada0tmels kEMDY! prtitige ye
by wei gipha niRbEoRdIehEba3l Yy at | east 60 % by weight, of the tota
anount of surfactants used. [ 0059] A dosage formreferred to

her ei n cdA043]1ds onpembadimentlithe driedst exciopptainne compadeitican be cempiisedsn an

flow rege L ubrigants, .bul kin nts, (fillers nd . .

i o e SR JohepatBL R Rear Mot ol F Ry bt soiteo™ comapiged in an
|'i m t atnowat WhieMid highieo thh %0 thy rieegihiniahret denpidin 8l otRs ag@tii&iols. For
[ 0060] Dosage fornms referred to herein can be provided as dosage .
forms examlettpenriesol selasedfitomag gs palnt @ik, cormmiptsey-togairigaelad drtocotrienol in

dosaget SR TS el EARRE BB Heiahl SEBR e B, iR atinbiagne

by at t@BsdinRA8 6ft therpreaye inveidd, | dmy&iricherMoorimakeioh NBead vyt Ratulafad
two active ingredients which are inconpatible with one another can

belGr oewnpsdng aspechiz tochisicnel, Exsxanipke sadewtiienol os cgbcattiend er javmixture of
i ngr edi ent an controlled. For anpl.e, i1, ossible to .
b ot b ol 1 S SReoL i &t b EAa crnd | o PeBe Edporectoinol

the ouped bAYIR tStal ¥Rfhhe oMk BEANANA FP8GnRkitidG! udi ng the active
ingredient in the inner layer(s). Miltilayer tablets types may be

pr oduced [8944 Inoamtless s embodimentr theo peridhayd efogmolatign agaml esmprise 4 @p&dfic

Furthernore. .a filmcoat on th bl can, contribute t he, egse ,
it viserenofaptref iR o dMebAf o RBTO AR TE st onl §5%8 ApPvied e
angs pravigesvidn, B @O%0)1 S JRPEVRRCE, 25 vt I8 Sorade, 39et. 44, howe 98450
an enteric coat. The filmcoat _usually includes a polyneric

film kA9 Weatetl BE.-%s GEHts, ?@ﬁ’ﬁ-&f%]%r"btp%l 8Qristt.frgs| 85evl. ) B at.%, 92 wt.%,
hydr ox py| lou| 0 h t te.capol

Besi dent SEPH OB OREo b AR Birfeoall OB VR el ARG g
pl ast i formelatior. g. pol yet hyl ene glycol, a surfactant, e.g. a Tween(r)

type, and optionally a pignent, e.g. titanium dioxide or iron oxides.
TKE fil ml%%l :T%@ af@nm’&b%ao@ﬁlﬁwgﬁf%frsqs 'tp %élg (FER 'bs)éq'if@gxl%r.eﬁ ﬁ@emﬁil?ﬁt at
Cont USHAldpYoRGEARb ST Bbn b8 fhal A SortpdHioNGh Bl Ohe tiiEnflaSRES Afl

15[ 0062] specific forns Of fornulating the conpositions
r ef er rad deeshert eavse ameadvedse, effast tatte pasient. ilmisbadt ¢mbadaments, thielamount of

|l iquids of tocotyi.enols, sych as palmoil, which can be ysed f t he
manuf SCVERSR AER{erg (o the paieat Can b et <SSR D e gafl dbper 100 M
whi ch gawedifabtued fHeanl RoRRMDAGE UL Iﬁ%’fahd dbbutkD00ang HduVleS and
dlsper5|bI§wPomder, whi ch can be used for tThe manufacture of soft

capsul @&9uh B0 mgbplaus 1 rag andaliive 680 mghabentdQrmpend sleant 1600 migeabout 25 mg

nqﬂyfactu r | es, Q063] _For, .t.he mapuf a _of .th
C0npos?%%%ﬁggE@%@?§é§°§§ﬂﬁ§$gﬁﬂaP%ﬂﬂgﬁﬁpgiaggFébIg%?ﬂﬂ#gmﬁiﬂﬁgwghﬂmu?
l'i qui d40 hpcartd atenel1000 eig; dso@r B Higeghdagbost 800 inflg JFiebiéaal atiolt M ingd and
one adds g%gcerine and bl ends of enulsifiers. Afterwards the m xture

i s hondhgBhiPR@dng nRrsfessbly fhg amennt Somgustediarnthe sizer o thematisnt sushsthat an

whi ch e : at [.on I | S|

(" aut e foR et g RE b YRR sfinp YRLBREP el et T8 ERE B ot

acet i cpraferablpat rast tImgkpagh ey bdes higlnas betwaeh Qoasyley & mg/kg. In one

nDQPegeer]des, citnic,acid,ggéers of nonog] yceri des, succinic acid
r sSTRpOGIRRRIg thF PHFRIdS an aRigtabt \he anpelfan dobesannée bep gnagpmal such as, but

nonogl ! I e e i p e :
po|yri%?ﬁ%}ggﬁ?gggé¥%#%§h%§%§§§%’g?”%%f%gkgﬁiggégﬁfgby éﬂéﬂgﬁégo Lis a

human preferably the dose is between 730 to 1,460mg for a 60kg human which is equivalent
to between about 10mg/kg to about 25mg/kg.



nodi fied corn starch, maltodextrin, cyclodextrins or corn starch, are
added to the tocotr enol oil. The m xture can afterwards be spray
dried into a dry powder. [0066] Beadl ets conprising conpositions
referred to herein can be obtained by providing tocotrienol oil

| i qui ds a{QO‘bﬁldntc?n@geMCbmp@n thearempomtiers carg bk @xlnn@stemdras stsaftgﬂ a hard

sucrose._ a I e_ar d in one enb e
Cocot gy BPiel YR ipipBRdRdsE REpRlgich RBn ey SRRNTERD bl B
[ 0067] lidniig] fTBrefn(ﬁr mjbc&tﬁble Fornvatecdh, alah&irti @€ tfadm iof tehRii6A i0® ﬁhaﬁ(b}ﬁirtlcle or in
delivery of the above conp05|t|ons into the ani mal body can be

manuf agtapetatey {5fovi di ng tocotrienol oil liquids as starting

t I t '
oy T 03RRI T Lo A RORSLUANT B LA e
her ei nThas) venadbsirad, sthe r@ehpositions hefefrad ite rhbrem gadiby watet adukilinebbsg the

| ong as_the inten ed therapeutic or di sease control is achieved. In
sone eRdBiRmHeISCIlicirempamRstSs A W sohwPilizsd faxm ob p comgositien Frferedtoderein
into t Vv L

i ni S o e 1 Aol &5 o line A ok ApeRor R nethods of
i ncl udﬁmnala}uhgmrmehuspewdﬂb pr aveesdlablegocariencd forors ax displosett for Thanple in

"c can include any pharmaceutically acceptable
caﬁ ﬁrsa{)?&]nbwg §,§8§> EQ‘E ‘carrier is conpatible with other ingredients
of the fqoeas)aticoRrmANdolPHish&lsidh!' MfindCa shfeahi £861id %&O(a@dwbyed to a
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20[ 0074] The invention has been described broadly and generically
herein. Each of the narrower species and subgeneric groupings falling
within the generic disclosure also formpart of the invention. This

i ncl udes the generic description of the invention with a proviso or
negat i gelatinayigeani @h gloeasei slycenols grabpdast Oriﬂatiimoﬁandmistﬁenigaaljsq, lactose,

regardl| ess of Qor not th exc teri peci fi cal

T eoRt oiriageDim W Sierils, BleBRin SEaBind olPR BL faphPat iR phgonace
cl ai mesaRd phaky IstafdH, Iﬁgpﬁmgﬁz& thie, aﬂga&ahﬂﬁ,wmers@fﬂ@aér%ﬁse%ne oil,
aspects of ‘the invention are describ in terms of Markush gr oups,

t hose 89epminegesapol,fediaim CW"P’FW@M@@HE@SQ, sediumhlauiyh yelifate.sadium phasphate

ronbor ST OF R B Mafbor B A SEHE, ARG BheRelsll 0P ©
[0076] TqooB2 annorte etbedigdeht,cacdosade tfiren canpasiprisena isolit helyioay entsblid

of UC nmice were ﬁiven a treatment for 7 days and then induced to
devel ofiSPRESIEY Of @hicaptsaner tosRjrieRsd and as%aﬁtnonet HditianabeomppnentciThg mygris can

o OB RRLTEOE eSSt 5Py
Regul aphaﬂmacﬂuutmglywactce:ptahlet surficwat. r&;ﬂthbkéq»ﬁa;m&%uﬁ&ﬂly ancdptabﬂlelmgemmmﬂe
w lt(P %g%nlglcl%g lyut lfllotalilmq{eldntlél gv ter-solu{ﬂe pcglgm:errrs z%atvgl%ng g?ass tl}énsmon
temperature (T,) of at least 50°C, or at least 60 °C, or from about 80 °C to about 180 °C.
[0053] Water-soluble polymers having a T, as defined above allow for the preparation of
solid solutions or solid dispersions that are mechanically stable and, within ordinary
temperature ranges, sufficiently temperature stable so that the solid solutions or solid

15  dispersions can be used as dosage forms without further processing or be compacted to
tablets with only a small amount of tableting aids.

[0054] The water-soluble polymer comprised in a dosage form referred to herein is a
polymer that can have an apparent viscosity, when dissolved at 20°C in an aqueous solution
at 2 % (w/v), of 1 to 5000 mPa s, or of 1 to 700 mPa s, or of 5 mPa s to 100 mPa s.

20 [0055] Water-soluble polymers suitable for use in a dosage form referred to herein can
include, but are not limited to homopolymers and copolymers of N-vinyl lactams, especially
homopolymers and copolymers of N-vinyl pyrrolidone, e.g. polyvinylpyrrolidone (PVP),
copolymers of N-vinyl pyrrolidone and vinyl acetate or vinyl propionate; cellulose esters and
cellulose ethers, in particular methylcellulose and ethylcellulose, hydroxyalkylcelluloses, in

25  particular hydroxypropylcellulose, hydroxyalkylalkylcelluloses, in particular
hydroxypropylmethylcellulose, cellulose phthalates or succinates, in particular cellulose
acetate phthalate and hydroxypropylmethylcellulose phthalate, hydroxypropylmethylcellulose
succinate or hydroxypropylmethylcellulose acetate succinate; high molecular polyalkylene
oxides such as polyethylene oxide and polypropylene oxide and copolymers of ethylene

30 oxide and propylene oxide; polyacrylates and polymethacrylates such as methacrylic
acid/ethyl acrylate copolymers, methacrylic acid/methyl methacrylate copolymers, butyl
methacrylate/2-dimethylaminoethyl methacrylate copolymers, poly(hydroxyalkyl acrylates),
poly(hydroxyalkyl methacrylates); polyacrylamides, vinyl acetate polymers such as
copolymers of vinyl acetate and crotonic acid, partially hydrolyzed polyvinyl acetate (also

11



Study term nation Day 1Day 7 Day 8 -Day 12 Day 13Day 19 Sanpl e
collection for histopath & bl ood anal ysis Body wei ght nonitored daily
and di sease progression (clinical signs) observed after DSS treatnent

(2- 3 times per week) Table 1: the daily treatnent reginmen 5
[ 0077 1refersed rte aasmpaitielly niaporidigd Viznobrviyl orleohal Hh aelyvimd ueleolod; ofigoCand

w th DSS; .- . ocotrienol ri fraction ((DVL-95): y-tocotrienaol
(o0 730k osn QucrOR sk Baop e Rcto R bRy hiReory ok BRhE R Rue
regi nepsmerethendbf.i ned in table 2. 10Table 2: summary of the
treatnments and regi nens 100781 The Di sease Activity Index (DAl) as
descri bed0836] m}ea%@nM'r&arraqlqeutz@@b; aqggRigbls surfactagt” apoeest hersin kefgis1to) &
et al, 4 = .31 ekl ' the . |

the coRlineg it CARREle nof-ipht SHRRRTX disodb TRRT o ald o P Rimbrles
out | i netdeast ohabhréactant haviug dédgdimphaic lifdptitic\baiapbé (HLB) value of from 12 to 18,

or from 13 to 17, or from 14 to 16. The HLB system attributes numeric values to surfactants,

with lipophilic substances receiving lower HLB values and hydrophilic substances receiving
higher HLB values.
10 [0057] In one embodiment, a dosage form referred to herein comprises one or more
pharmaceutically acceptable surfactants selected from polyoxy ethylene castor oil derivates,
e.g. polyoxyethyleneglycerol triricinoleate or polyoxyl 35 castor oil (Cremophor® EL) or
polyoxyethyleneglycerol oxystearate such as polyethylenglycol 40 hydrogenated castor oil
(Cremophor® RH 40, also known as polyoxyl 40 hydrogenated castor oil or macrogolglycerol
15  hydroxystearate) or polyethylenglycol 60 hydrogenated castor oil (Cremophor® RH 60); or a
mono fatty acid ester of polyoxy ethylene (20) sorbitan, e.g. polyoxyethylene (20) sorbitan
monooleate (Tween® 80), polyoxyethylene (20) sorbitan monostearate (Tween® 60),
polyoxyethylene (20) sorbitan monopalmitate (Tween® 40), or polyoxyethylene (20) sorbitan
monolaurate (Tween® 20). Other surfactants including those with HLB values of greater than
20 18 or less than 12 may also be used, e.g., block copolymers of ethylene oxide and propylene
oxide, also known as polyoxyethylene polyoxypropylene block copolymers or
polyoxyethylene polypropyleneglycol, such as Poloxamer® 124, Poloxamer® 188,
Poloxamer® 23 7, Poloxamer® 388, or Poloxamer® 407.
[0058] Where two or more surfactants are used, the surfactant(s) having an HLB value of
25  from 12 to 18 preferably accounts for at least 50 % by weight, more preferably at least 60 %
by weight, of the total amount of surfactants used.

[0059] A dosage form referred to herein can also include additional excipients or
additives such as flow regulators, lubricants, bulking agents (fillers) and disintegrants. Such
additional excipients may comprise, without limitation, from 0 % to 15 % by weight of the

30  total dosage form.

[0060] Dosage forms referred to herein can be provided as dosage forms consisting of
several layers, for example laminated or multilayer tablets. They can be in open or closed
form. "Closed dosage forms" are those in which one layer is completely surrounded by at

least one other layer. Multilayer forms have the advantage that two active ingredients which

12



| oss Weight Loss (%9 O (-) 1 1- 5% 25- 10% 3 10 - 15% 4 >15%

Fecal

10

15

20

25

30

pel l ets Stool consistency score

are incompatible with one another can be processed, or that the release characteristics of the
active ingredient(s) can be controlled. For example, it is possible to provide an initial dose by
including an active ingredient in one of the outer layers, and a maintenance dose by including
the active ingredient in the inner layer(s). Multilayer tablets types may be produced by
compressing two or more layers of granules.

[0061] Furthermore, a film coat on the tablet can contribute to the ease with which a
tablet can be swallowed. A film coat also improves taste and provides an elegant appearance.
If desired, the film-coat may be an enteric coat. The film-coat usually includes a polymeric
film-forming material such as hydroxypropyl methylcellulose, hydroxypropylcellulose, and
acrylate or methacrylate copolymers. Besides a film-forming polymer, the film-coat may
further comprise a plasticizer, e.g. polyethylene glycol, a surfactant, e.g. a Tween® type, and
optionally a pigment, e.g. titanium dioxide or iron oxides. The film-coating may also
comprise talc as anti-adhesive. The film coat usually accounts for less than 5 % by weight of
the dosage form.

[0062] Other specific forms of formulating the compositions referred to herein, include,
but are not limited to native oil liquids of tocotrienols, such as palm oil, which can be used
for the manufacture of a soft gel, a water soluble emulsion liquid form, which can be used for
the manufacture of soft drinks, a cold water dispersible powder, which can be used for the
manufacture of soft capsules and tablets, or beadlets, which can be used for the manufacture
of hard capsules.

[0063] For the manufacture of the compositions referred to herein in form of water
soluble emulsion liquid, tocotrienol liquids are used as starting material to which one adds
glycerine and blends of emulsifiers. Afterwards the mixture is homogenized into an emulsion.

[0064] Examples for emulsifiers which can be used for the formulation of water soluble
emulsion liquid include, but are not limited to glycerine fatty acid esters, acetic acid esters of
monoglycerides, lactic acid esters of monoglycerides, citric acid esters of monoglycerides,
succinic acid esters of monoglycerides, diacetyl tartaric acid esters of monoglycerides,
polyglycerol esters of fatty acids, polyglycerol polyricinoleate, sorbitan esters of fatty acids,
propylene glycol esters of fatty acids, starch derivatives, surfactants, sucrose esters of fatty
acids, calcium stearoyl di lactate, lecithin, or enzyme digested lecithin / enzyme treated
lecithin.

[0065] Cold water dispersible powders of the compositions referred to herein can be

manufactured by providing tocotrienol oil liquids as starting material. Emulsifiers, such as
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modified corn starch, maltodextrin, cyclodextrins or corn starch, are added to the tocotrienol
oil. The mixture can afterwards be spray dried into a dry powder.

[0066] Beadlets comprising compositions referred to herein can be obtained by providing
tocotrienol oil liquids as starting material. Afterwards, gelatine, corn starch, sucrose and
ascorbyl palmitate are added in one embodiment to the tocotrienol oil. The mixture is spray
dried into dry beadlets.

[0067] Enema formulations which allow rectal introduction and delivery of the above
compositions into the animal body can be manufactﬁred by providing tocotrienol oil liquids
as starting material. In another embodiment the compositions are formulated in a water-in-oil
formulation.

[0068] The composition referred to herein can be administered into the patient via any
suitable means as long as the intended therapeutic or disease control is achieved. In some
embodiments, the composition can for example be administered into the patient via oral, or
rectal, or intestinal or topical administration.

[0069] The pharmaceutical composition further includes a pharmaceutically acceptable
carrier or excipient. The “carrier” or “excipient” can include any pharmaceutically acceptable
carrier as long as the carrier is compatible with other ingredients of the formulation and not
injurious to the patient. Accordingly, pharmaceutical compositions for use in accordance with
the present invention may be formulated in conventional manner using one or more
physiologically acceptable carriers comprising excipients and auxiliaries which facilitate
processing of the active compounds into preparations which can be used pharmaceutically.
Proper formulation is dependent upon the route of administration chosen. The
pharmaceutically acceptable carrier or excipient can be any of cellulose,
hydroxymethylcellulose, cellulose acetate phthalate (CAP) gellan gum, polyalcohol,
polyvinyl alcohol, hyaluronic acid, polyacrylic acid, carbopol polymer, poloxamer,
poly(oxyethylene) and poly(oxypropylene) and block copolymers thereof, polyethylene
oxide, polycarbophil, chitosan, cyclodextrin, liposome, nanoparticle, microparticle including
microsphere and nanosphere, niosome, pharmacosome, collagen shield, ocular film or
combinations thereof.

[0070] In another aspect of the present invention, there is provided a pharmaceutical
composition comprising at least one tocotrienol for the treatment and/or prevention of

ulcerative colitis.
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ar e suhgreinihaze been vgdlas temeE1 descsiptipr and adeef IGnidetwnDesd thiept isge intention

Infla “'Eﬁle use of such terms and expressions of excluding any equivalents of the features shown

and described or portions thereof, but it is recognized that various modifications are possible

15  within the scope of the invention claimed. Thus, it should be understood that although the
present invention has been specifically disclosed by preferred embodiments and optional
features, modification and variation of the inventions embodied therein herein disclosed may
be resorted to by those skilled in the art, and that such modifications and variations are
considered to be within the scope of this invention.

20 [0074] The invention has been described broadly and generically herein. Each of the
narrower species and subgeneric groupings falling within the generic disclosure also form
part of the invention. This includes the generic description of the invention with a proviso or
negative limitation removing any subject matter from the genus, regardless of whether or not
the excised material is specifically recited herein.

25 [0075] Other embodiments are within the following claims and non-limiting examples. In
addition, where features or aspects of the invention are described in terms of Markush groups,
those skilled in the art will recognize that the invention is also thereby described in terms of

any individual member or subgroup of members of the Markush group.
EXAMPLES

30 Example 1: Prevention

[0076] To determine the efficacy of the composition in the prevention of UC mice were

given a treatment for 7 days and then induced to develop UC by administering DSS at 5% in

15



severity O Normal nucosa 1 MId inflammtion 2 Mderate
inflanmation 3 Severe inflammation U ceration O Absent

the mices’ drinking water for 5 days while continuing the treatment during and after the DSS

administration. The regimen is outlined in table 1.

IR Acclimatization/ 5% DSS in drinking Regular drinking
egular drinking water] water with Treatment [water with Treatment] Study termination
with Treatment daily daily daily

Day 1 ~—------—-- Day 7] Day 8 ~-------- Day 12 |Day 13 -----—--- Day 19

Body weight monitored daily and disease progression (clinical signs)
observed after DSS treatment (2- 3 times per week)

Sample collection for
histopath & blood
analysis

Table 1: the daily treatment regimen

[0077] The treatments included Water alone without induction of UC with DSS; 5-ASA;
a tocotrienol rich fraction (DVL-95); y-tocotrienol (GD-T3); and alpha-tocopherol (ATP). A

summary of the treatments and regimens are outlined in table 2.

Animal Dose Level . Number of mice
Treatment Group (mg/kg/day) Route Dose Regimen (Male)
Water alone (Non-
treated) 0 Water Days 1-19 8

Days1-19

DSS + DVL-95

DSS + Gamma-Delta

10 i‘ébleZ: summary of the treatments ad re'glménsl

[0078] The Disease Activity Index (DAI) as described by Murano M et al, 2000; Makoto
S et al, 2003; and Kim HS et al, 1992 was recorded 2 — 3 times weekly. Essentially the DAI

is the combined score of weight loss, stool consistency and bleeding as outlined in table 3

15  divided by 3.
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1 Present Inflammtion area 0 0% 11 - 25% 2 26 - 50% 3 51 - 75%

4 76 -

10

15

20

100% Hyper pl asi a

Body Weight Weight Loss (%)
loss 0 0
1 1-5%
2 5-10%
3 10 - 15%
4 >15%
Fecal pellets Stool consistency score
0 Normal fecal
pellet
2 Loose fecal
pellet
4 Frank diarrhea
Occult/Gross | Coloscreen occult blood card test
bleeding 0 Negative
2 Positive
4 Gross bleeding

Table 3 : scores for calculating the disease activity index of UC.

[0079] Measurements of the disease activity index (DAI) were conducted as described
above. In Figure 1 both 300mg/kg and 150mg/kg doses of DVL-95 and GD-T3 were
effective in bringing down the disease activity index (DAI) to almost 0, similar to that of 5-
ASA (the standard of care UC drug), but not for the ATP treated groups, which failed to
lower DAI score. Data analyzed on Day 17 showed statistically significant difference of 5-
ASA, DVL9S and GDT3 compared to DSS control. ATP group, up to 300mg/kg, on the
other hand, were not statistically different from DSS.

[0080] Figure 2 demonstrates that the weight of the treated mice with both 300mg/kg and
150mg/kg doses of DVL-95, GD-T3 and 5-ASA were progressively increasing to almost
healthy levels. However the ATP treatment did not rescue the weight of mice as they still
developed weight loss indicative of UC flare-up.

[0081] Histopathology scoring of colons was conducted by a certified veterinary
pathologist. The Inflammatory Index Scoring based on tissue sections stained with H & E
was conducted as known in the art and described in CS Yang et al, 2009 and Yang GY et al,
2002. Essentially the scores of four individual inflammatory parameters in the Inflammatory
Index Scoring are added to obtain the histopathological score. The grades of the

Inflammatory Index Scoring are summarized in table 4

17



and Dysplasia O Normal 1 MId Hyperplasia 2 Low grade Dysplasia 3
Hi gh-grade Dysplasia Table 4: The grades of the Inflammuatory | ndex
Scoring 5[0082] The Hi stopathol ogi cal score was neasured as descri bed
above. The nost effective results were observed in the DVL-95
treatment groups whereby an absence of inflammation indices was
observed in mce treated with 150ng/ kg of the tocotrienol rich
fraction and mninmal inflanmation indices was observed in mce

treated with 300ng/ kg Eat rp:‘g r P s ¥ had the
hi ghest i nfl anmati on scorgaj'edl gur e %’

Inflammation 0 INormal mucosal
severity 1 Mild
inflammation

Moderate
inflammation

Severe
inflammation
Absent
Present
0%
1-25%
26 —50%
51 -75%
76 — 100%

Hyperplasia Normal
and Dysplasia Mild
Hyperplasia
Low-grade

Dysplasia
High-grade

Dysplasia
Table 4: The grades of the Inflammatory Index Scoring

[\

Ulceration

Inflammation
area

Olbh|wli— o]~ w

—

N

3

5 [0082] The Histopathological score was measured as described above. The most effective
results were observed in the DVL-95 treatment groups whereby an absence of inflammation
indices was observed in mice treated with 150mg/kg of the tocotrienol rich fraction and
minimal inflammation indices was observed in mice treated with 300mg/kg. The control
group (DSS) and ATP had the highest inflammation score (Figure 3).

10 [0083] Macroscopic measurements were taken of the length of the colon and the weight
of the spleen as is known in the art. UC induced mice exhibited shortened colons. Shortening
of the colon was prevented in mice pretreated with DVL-95, GD-T3 and 5-ASA but not those
pretreated with ATP (Figure 4). DSS treated groups resulted in shortening of the colons. On
the contrary, most of the DVL/GDT3 treated groups were able to improve this effect (P <

15  0.05), except the ATP group.

[0084] DSS treated groups of UC induced mice exhibited colitis-associated
splenomegaly (enlargement of spleen), as determined by spleen weight. 5-ASA/DVL/GDT?3

18



10[ 0083] Macroscopi c nmeasurenents were taken of the length of the
colon and the weight of the spleen as is known in the art. UC i nduced
m ce exhi bited shortened col ons. Shortening of the col on was
prevented in mce pretreated with DVL-95, GD-T3 and 5- ASA but not
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shorteni ng_of the colons. On the contrary, st. o he_DVL/ GDT3
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the ATEHRURse pretx%&’t@@ﬁ]ith%ﬁ’ Eﬁig@’e%ﬁ groups of UC induced mce

exhi bited colitis-associated splenonregal y (enl argenent of spleen), as
det er mi nd@085) R3$Y dentedegmghps o5-NSAhDACDIR exhibittde thograserthsolvatt weight

reduced spl e nl.a ared. t o DSS.qgroups and ATP groups (P <
0-0b) - CopPeRO R BRP D (i S2T BErF T HRPRE 47T Phat od it h DVL- 05,
GD- T3 anqosscdFhebDSSNatudddoTE WagtabRAtE deswittii B@Phi_@ﬁ[lc%y!’ BicRMing mucosal
[ 0085] DSS treated groups of UC i nduced m ce exhibited increased

col oni nflasimggitonsng dess @f etyptsdsechidigareAghe DYmp@IFPB to thegaatrolsasples of figure
(Fi gur 8 T SN l.e. to result.in-UC
hi stol by He e A kel BBulter 7o AER el R fud i gigies o

Fi gur eand 1 hewk&@egsahe POVIL-DO ticandh® nésuDed fosaetiess dilkt @uthe céatran@iduds 8
DSS i nduced sanples 7b). ATP treatnent resulted in sone ul ceration

(Fﬁ(bur%@1 Yand 11) whereas the DVL-95 treatnment resulted in sections

ol ¢ : (R _ doi i :
of "t o TRV AGRBLE Aol YIMCCTRE, BEDYL R s, et B b L
dur i ngrentiskiat state dfringGnduntioftiof TBC and CA-ASAamd FHARIAZ ednitrigedUBe fU@ flardip

after DSS jnduction of . Exanple 2: Treatment 15[0088] To determ ne

the ef? %w@g‘“ﬁt%‘(&ﬁo&ition in the treatnment of UC, mice induced

to develop UC by adm nistering DSS at 5% in the mces' drinking water

for 5 days after which they \A&ﬁmﬂlﬂ@nﬁsﬁﬂmﬁent after the DSS

adm ni st ratkd eqi s outd bned in tabl 9 i :

arinki g 1008 o B0ErARe ket B0 R Corb o RaL i oG ofue, mice
induced to develop UC by administering DSS at 5% in the mices’ drinking water for 5 days

after which they were given treatment after the DSS administration. The regimen is outlined

in table 5.

Regular drinking
water with Treatment| Study termination
daily

5% DSS in drinking
water

; - - - Sample collection for
Body weight monitored & disease progression histopath & blood

(clinical signs) observed after DSS treatment

1 analysis
(2- 3 times per week)

Table 5: the daily treatment regimen.

20
[0089] The treatments included Water alone without induction of UC with DSS; water, 5-
ASA; prednisone; and a tocotrienol rich reaction (DVL-95). A summary of the treatments and

regimens are outlined in table 6.

Animal Dose Level | T . Number of
Treatment Group (mg/kg/day) Route l Dose Regimen _mice (Male)
DSS + Vehicle 5%DSS | Water Vell’lfcsle(]()gzyl o) ol 612
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Study term nation Day 1Day 5 Day 6Day 12 Sanple collection for

hi stopath & bl ood anal ysis Body wei ght nonitored & di sease
progression (clinical signs) observed after DSS treatnment (2- 3 tines
per week) Table 5: the daily treatnent reginen. 20 [0089] The

10

15

20

25

Vatler abogBSSui t hout aradudt iDss @hy WEsW §h DS§;
' 5iASA (Maas-i 123 | ( DVL-'95) .

NOrar €| owss (pag1-8) t #bl e (;

:#So [he Treatffent s5ewss egi N _
PR Sagflnisolone ‘s@g&g PhaMBblont | avikydfyPred (DROSIL €2) |1
: 5%DSS | ... | DSSDayl-5)
DS DY) 300mg/ke DVLO5 | VAT Ipvio5 Day6-12) /
‘ 5% DSS | DSS (Day1-5)
e e 150mg/kg DVL95 | VM |Dpv1os ay 6-12) g
| 5%Dss DSS (Day 1-5)
| |
DSS + ATP 0omgie ATe | W | 410 (Dave. 12 4-8
No_n-treated contll Water 8

Table 6: summary of the treatments and regimens

[0090] Measurements of the disease activity index (DAI) were conducted as described
above. The results demonstrated that DVL-95 was the most effective treatment compared to
the currently used treatments in bringing down the disease activity index (Figure 12). Data
analyzed on Day 12 showed statistical difference of Prednisolone & DVL 95 (300mg/kg and
150mg/kg) compared to DSS control group.

[0091] Similarly, the weight of the treated mice with 300mg/kg dose of DVL-95, had the
greatest rescue in mice weight compared with the standard of care 5-ASA and prednisolone
(Figure 13). Data analyzed on Day 12 showed statistical difference of DVL-95 (300mg/kg)
compared to DSS control group.

[0092] The Histopathological score was measured as described above. The
Histopathological score was more effectively reduced in mice treated with 300mg/kg dose of
DVL-95 than in any of the known treatments. (Figure 14). From the data, 5-ASA and
300mg/kg DVL 95 treated groups were able to reduce the inflammation scoring (P < 0.05).

[0093] Macroscopic measurements of the colon and the weight of the spleen
demonstrated similar effective treatment. UC induced mice exhibited shortened colons.
Shortening of the colon was recovered in mice treated with 300mg/kg doses of DVL-95,
prednisolone and 5-ASA (Figure 15). 5-ASA, Pred and DVL-95 (300mg/kg & 150mg/kg)
showed restoration of colon length to almost normal length, compared to ATP group.

[0094] UC induced mice exhibited splenomegaly (enlargement of the spleen), as
determined by spleen weight. Splenomegaly was reduced in mice treated with DVL-95,
prednisolone and 5-ASA (Figure 16). Most of the treatment groups showed statistically
reduced spleen weight whereas ATP group was not able to (P < 0.05).

[0095] Most of the treatments showed improved colon weight (P< 0.05) to normal
weight whereby ATP group was not able to. 300mg/kg doses of DVL-95, prednisolone and 5-
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-n, nose Regi nen Nunmber of .DSS + Vehicle 5%DSS . - DSS
Way 15) ' Vehicle (Day 6-12 - 6- 12 Table 6: summary of the
treatnents and regi nens [ 0090] Measurenents of the di sease
activity index (DAlI) were conducted as descri bed above. The results
denonsASat eltbwddaa rdﬂ\lt;ti@ﬁimmﬂon Weighowitheﬁe‘aﬁneﬁt\aérnbsteactaveﬁng tenqudoreth the
5 the curr nt%¥ P %s in bringing down the disease activity
i ndex PO W € ed on Day 12 showed statistical

differ enq@o%] Eaﬁqmtﬁd%ﬁ e th% T‘M: 09D VI208 rm/s kN RSt QDM EE nfRIBREG e
to DSS control grou $5§Iﬂl|ar y, the weight of the treated
m ce wovéraloostpaago € afiet S@Lﬂ tiomafiUChe greatest rescue in mce
wei ght ¢ with t st andar d_of. r.edni sol. one, 10
(R ur o 00N B b el R e po S b T €F 3PS o B LR HBRAPL Rlimes
DVL- 95Th3) Onghk@ll 6 tpaédreidod ahddSSthoah thé pedsemtPinvention] B9 Béenl Bfecifically
Hi st opat hol ogi cal score was neasured as descri bed above. The

Hi st opéisplepskpy arefesresy embpdimensp and ppéesal \f@we&, aengieption apfl verigtiesgelcthe
wi th 30 Qf'fﬁt?(é&% doﬁer a%{ IdlS%E) E)&g%ﬁg'bg r@wﬁeﬁ to %9 (?h(ﬁ@ UM i %enﬁﬂtaﬁd that

(Figure
such modlﬁcatlons and variations are considered to be within the scope of this invention.
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15 300nmg/ kg DVL 95 treated groups were able to reduce the

i nfl ammati on scoring (P <0.05). [ 0093] Macroscopi c nmeasurenents

of the colon and the weight of the spleen denonstrated simlar

effective treatnment. UC i nduced m ce exhibited shortened col ons.

Short edilIM$ t he colon was recovered in mce treated with 300ng/ kg

doses DVL- 95, prednisolone and 5-ASA (Figure 15). 5-ASA, Pred and

DVL- 95%@6%9‘1&?‘1&3 150ny/ kg) 20 showed restoration of colon length to

al nrost normal |ength, conpared to ATP group. [ 0094] UC i nduced

m ce exhi bited spl enonegaly (enlargenent of the spleen), as

det erm neld By mphasle nf iesatyng u1®pﬂtievnomlgial gnd/ea*spreedumgdulcnraﬁif@ecotitieafmm
{' DVL- 95 r edni sol one an I§gFira§ur é t L

treatment gP® %r%vxéﬁiﬁ’c%‘lr&{%?‘i“&%ﬁsl‘ BB‘&Iét&“ Pl 8eﬁ E\%ﬂe& t% \fRBpeggon

ATP group V\@&nﬂ%m?}é{ ﬁea@tooﬂeptoé&ngﬁal wheldtd BR] cd\rﬁkﬁisn% dogprisee el Bbsst

showed i nproved col on wei ght (P< 05) to nor nal i ght whereby ATP

group was noee isogiqnel lmmmﬁklgltdbéte§ nharmwwgsalbppﬁmvgofombe dreatngent

ASA showed ht with treatnent al nost

recovering %ﬁ%gryﬁ%éﬁ?pgo?ﬁﬁggagpﬁaw %r oxi mal weight (Figure 17).

[ 0096] Adm nistration of the TRF of DVL-95 was denonstrated to be the

nost effective overall treatnment of UC after DSS induction of UC

5[ H097] Var Tbasneper A cdtinbrs vaheseipolhisi BIaPasitioni ForeRTeses 6 peashi3G g%,
i nvention C@% éi@rﬁy af fég%,solvgt s/h%ybg "‘I?F‘iagtr}g%rté‘%(’?‘qg‘éﬁ hat al t hough t he

present invention has been spé0| Ica osed by preferred
enbodi nents and opti onal features, nodi fi cation and variation of the

ki 11 ed T TREMEHOd cliiinh ot S REREATE it o e asReAal eqiist o the
consi der ed %u{?%o‘ﬁ@ﬂsﬂhé‘ of I&alﬁ%&@c&ﬁeﬁcﬁ' B(UelY- 280t o], (%bdﬁhMﬁ' Webtriehs),

clainmed is: hod of treatlnguceratlve colitis and
prEventing ﬁﬂdcléa)docqleemdl and gnikhuges of thcc@lﬁorqrmgltloned emmlumoamgpreferably

eat one 1 GEBTHEAGEY b AR TSR ARRER U RPEES 1 he 't | east

one tocotrienol in an anount that is phar rraceutl cally effective for

the treatyrente ﬁi%ﬂ{ogrofpcfn§vcﬁl@tdf@1hlﬁlfs U4 CRR&LIntBe €Ohbbdifon Aler I&ﬁ rises at
met hod of claim 1, wheréin the conposition conprises at |east

W . -% pr efl@aamm?t@pph@alst 50 wt.-% of the at |east one tocot r| enol .

3.20The met hod of claim1 or 2, wherein the at | east one tocotrienol

isselected fromthe group consisting of a(al pha)-tocotrienol,

) 13( bet a)s: t DEOeiRa A clai@a AT Rh¥reinBO tddoPREbI is selected from the group consisting
of ortocopherol, B(beta)-tocopherol, y(gamma)-tocopherol, 6(delta)-tocopherol and

mixtures of the aforementioned tocopherols.

25 6. The method of any one of claims 1 to 5, wherein the composition comprises less than

30 wt.-%, preferably less than 10 wt.-%, tocopherols.

7. The method of any one of claims 1 to 6, wherein the at least one tocotrienols
comprises, consists essentially of or consists of (gamma)y-tocotrienol, &§(delta)-

30 tocotrienol, tocotrienol-rich fraction (TRF), or mixtures thereof.

8. The method of any one of claims 1 to 7, wherein the composition contains the at least
one tocotrienol as the pharmaceutical active, optionally as the sole pharmaceutical
active.

35
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155(delta)-tocotrienol and m xtures of the aforenentioned
tocotrienols, preferably (ganm)y-tocotrienol, 5(delta)-tocotrienol
and m xtures thereof 4. The nethod of any one of clains 1-3, wherein
the conposition further conprises at |east one tocopherol. 20 5. The
met hod of9.ciTak meetihd @ﬁmyejnﬁ dfetaime ¢ apBewhbreirsthe ebmpbsidoit canplidirg atr leagd
consisting of a-toco r O(beta)-t copherol y(gamme) -t ocopher ol ,
5(del ta) - toegi)w(gpt&en&rﬁrtﬁ@r)&ompé@es(ﬁprp WU&f or enent i oned t ocopherol s.
256. The nethod of any one of claims 1 to 5, wherein the conposition
conprises less than 30 w.-% preferably less than 10 wt -

t ocopher alGs The methodTdfeanyeink @d cbﬁimaﬂlyo 8nwhefeircthaicompdsition 6Qmpuﬁls§nghtrﬂeast
the_at | east one toco s conprises consi sts..essenti al Y

condist s of CPOARHETPL: BEDEH ceRBress daBrP SRS b B BrpBRgvatel. foceptor-
tocotri enol ppgﬂaygﬁg(%gton (TRF), or mxtures thereof 8. The nethod of
any one of cI aims 1°'to 7, wherein the conposition contains the at

| east one tocotrienol as the phar maceuti cal active, optionall y as the

Lo g PrndTaTRe ey At iR nd BPARS SRRty 2R igilic fidlFash)

further conpfiBRSalazifé. obi ot| c 10. The method of any one of clains
1 to 8, wherein the conposition conprising at |east 5one tocotrienol
fulQ her conprises a peroxi some proliferator-activated receptor-y
(PPAR-y) ldgdhe stethotiiof aniieonmef kladnoi t@ Bawhmm thi gpappsitivrec@ARINE at least

agonist is 5- etm nos Oléﬁlﬁ“ o aci de( % or_sulfa aI azine. 10 12. The
nmet hod of aﬂ?f orersP e OTPrged: W% PYPRRE! 8 sition
conprising at |east one tocotrienol further conprises an

i mrunosuppr essi ve dru 13. The method of claim 12 wherein

the i rmuriés[ﬂb@rrégtbp%ofdﬁ@gnu k2 Takareini thgs Immyagruppispdyq deug is Tacrolimus,
ziz?f hi opr i ”Syc%spﬁﬁ Eﬁﬂfogﬂtlébf'@Me]ré toRginget hod of any one of clainms

0 8, whereln e ’conposition conp I'ng at | east one tocotrienol
further conprises a 'INF al pha antagoni st.
14. The method of any one of claims 1 to 8, wherein the composition comprising at least

one tocotrienol further comprises a TNF alpha antagonist.
20 15. The method of any one of claims 1 to 14, wherein the composition is administered in
an amount of at least 3mg/kg, between about 1 mg to about 1500 mg or between

about 500 mg and 1000 mg.

16. The method of any one of claims 1 to 15, wherein the patient is an animal.

25
17. The method of claim 16, wherein said animal is a mammal.
18. The method of claim 17, wherein the mammal is selected from the group consisting of
human, pig, horse, mouse, rat, cow, dog and cat.
30

19. The method of any one of claims 1 to 18, wherein the composition is administered as
a softgel, a hard capsule, a tablet, a gel, a liquid, an enema, a sustained-release
formulation, an ointment, a cream, an injectable formulation, in nanoparticle form or

in encapsulated form.
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2015. The method of any one of clains 1 to 14, wherein the
conposition is admnistered in an anmount of at |east 3ng/kg, between
about 1 ng to about 1500 ng or between about 500 ng and 1000 ng. 16.
The net hod of any one of clains 1 to 15, wherein the patient is an
aninmal . 17. The nethod of claim 16, wherein said animal is a mamal .
18. The nethod of claim 17, wherein the mammml is sel ected fron1the
group corrdk Eﬁ? Asthpd mr?ne of glalr%ﬂé%lg nBiRgein the pomposyiiongis gdmipystered in
19. The met hodaf, ﬁg%iggﬁ of clainmse 1 to 18, wherein the conposition
is adm ni stered as tge a hard capsule, a tablet, a gel, a
liquid, an enema, a sustalned rel ease fornul ation, an ointnent a

Cr R e S o AT St DO TRE e Bifheliph oo

mhereln theoﬁggmgghﬁ&mg is admnistered in a water soluble form 521.
The met hod of any one of clains 1 to 20, wherein the conposition is
adm ni stered orally or topically. 22. The nethod of any one of clalns

1 to 21, ein e Sonp osi ti.on |ses ha ceuti cal
hccept abi2: hEhtad e SREBSEN s bR E BRI BiRe By S RE i R
wherein the ﬂﬁnhgaﬁkamﬁam@gagb@k@pght|s conprised in an enriched
formul ati on, wherein the enriched formulation conprises nore than 0.1

wt1® of a speC|f|c tocotrienol conmponent based on the total weight of
t he enriche ! 1o o] . cliai
enri ched b?%%?&gM%ﬁgtgﬁ%?ﬁgééﬁﬁﬁﬁgﬁ%ﬁﬁ?Eb?h%%glg%é%ﬁ%%ﬂ p%co(#ﬁg%%ﬁs
conponent V\b’dmﬂiHSeﬂ 1ﬁ@lneeﬁr'&tled rfmmlﬂétemg fvtieteirc oS ergiched) fa’ﬁnLﬂatian\EOIﬁff)rlses
0.5 wm.% 1 w.% 0f3wt.fq (V5Wt(V10Wt%
20 wt.% 25M@Ee %m@ol Wi 7apt B8paft wysocaf@ewl apmgECHbaggd %ﬂwtotﬁd “%ht of
Wk % 60 Wylhen QoM ioBhugI0 W% 75 wk.% BO wt.% B85 wk.% 90

L% 92 wt. % .% 96 mt.% 97 wt.% and 98 w.% total based on
thHStotaI melght of the enriched formulation.

24. The method of claim 23, wherein the enriched formulation comprises an amount of

the specific tocotrienol component which is selected from the group consisting of 0.1

wt.%, 0.5 wt.%, 1 wt.%, 2 wt.%, 3 wt.%, 4 wt.%, 5 wt.%, 10 wt.%, 15 wt.%, 20 wt.%,

25 wt.%, 30 wt.%, 35 wt.%, 40 wt.%, 45 wt.%, 50 wt.%, 55 wt.%, 60 wt.%, 65 wt.%,

20 70 wt.%, 75 wt.%, 80 wt.%, 85 wt.%, 90 wt.%, 92 wt.%, 94 wt.%, 96 wt.%, 97 wt.%

and 98 wt.% total based on the total weight of the enriched formulation.
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