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hyperpigmentation are caused by an excess production of melanin in the body, the substance
responsible for colour (pigment). In the body, the formation of pigment melanin occurs within
the melanosome of skin melanocytes (Mason, H. S.; 1949, J Biol Chem, 181, 803-12;

20  Fitzpatrick, T. B. et. al., 1950, Science, 112, 223-5). This process is regulated by melanogenic
enzymes such as tyrosinase and tyrosinase-related protein 1/2 (TRP1/2) (Chen, & Chavin, W.
1966, Nature, 21 0, 35-7). Specifically, ‘these proteins catalyze the rate limiting, two-part
reaction in - melanin biosynthesis: the hydroxylation of L-tyrosine to 34-
dihydroxyphenylalanine (DOPA) and its subsequent oxidation to dopaquinone (Korner, A. &

25 Pawelek, J., 1982, Science, 217, 1163-5). Modulation of tyrosinase activity therefore
represents a key process for the regulation of cutaneous pigmentation (Korner and Pawelek,
1982). In addition, because cutaneous pigmentation (melanogenesis process) is a hallmark of
melanoma disease, the control of tyrosinase activity may provide a basis for treating patients
with this type of cancer. |

30 [0004] Dermatological conditions such as those related hyperpigmentation are difficult to
treat particularly in dark-skinned individuals or other skin related disorders. Although there are

many effective therapeutic modalities available, there are potentially significant side-effects
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20 [0007] In another aspect, the invention provides a pharmaceutical composition comprising
at least one Vitamin E component and at least one additional component different from the
Vitamin E component that has anti-tyrosinase activity and/or anti-melanogenesis activity. The
at least one additional component differeﬁ;c from the Vitamin E component is selected from the
group consisting of an antioxidant, a tyrosinase inhibitor, a polyphenol, a vitamin, an anti-

25  tyrosinase RNA interference agent, an anti-tyrosinase peptide, or a mixture thereof.

[0008] In still another aspect, the invention provides an ointment or cream comprising a
pharmaceutical composition as defined above.

[0009] In a further aspect, the invention provides a product comprising or consisting of
acylated 3,4-dihydro-2,5,7,8-tetramethyl-2-(4,8,12-trimethyl-11-tridecenyl)-2H-1-benzopyran-

30 6-ol
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change of tyrosinase mRNA was observed following treatment of B16 melanoma cells with 6—

tocotrienol and y-tocotrienol, sodium lactate, kojic acid, a—tocopherol (oTP) respectively. B)

Western Blot result of tyrosinase proteif; expression in B16 melanoma cells treated with o~

tocopherol (aIP), o-tocotrienol (oT3), B-tocotrienol (BT3), y-tocotrienol (yT3) and 6-

25  tocotrienol (6T3) respectively. Treatment of B16 melanoma cells with 20uM of yT3 and 6T3

| suppresses tyrosinase protein expression. Note that 6T3 is the most potent inhibitor of

tyrosinase protein.

[0014] Figure 4 illustrates the Western Blot results showing the activity of tyrosinase in

B16 melanoma cells treated with the respective palm tocotrienol rich fraction (palm TREF),

30 palm TRF acetate, kojic acid and sodium lactate, y-tocotrienol (yT3), é-tocotrienol (6T3), y-

tocotrienol acetate (YT3 acetate) and o-tocotrienol acetate (6T3 acetate). A) Treatment of B16

cells with 20uM of Palm TRF and Paim TRF acetate respectively suppresses tyrosinase protein

expression. B) Treatment of B16 melanoma cells with 20uM of kojic acid and sodium lactate
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[0018] Figure 7B illustrates the time-dependent tyrosinase activity of B16 melanoma cells
measured on days 5 and 9 after treatment with 20 uM of y-tocotrienol (gamma T3), 20 uM of
25  é-tocotrienol (delta-T3), 20 uM of o+tocopherol (alpha TP), 3.5mM of kojic acid, and 4.5mM
of sodium lactate respectively. Note that gamma T3 significantly suppressed the activity of
tyrosinase on day 9.
[0019] Figure 7C illustrates the time-dependent suppression of melanin synthesis in B16
melanoma cells measured on days 5 and 9 after treatment with 20 uM of y-tocotrienol (gamma
30 T3), 20 uM of é-tocotrienol (delta T3), 20 uM of a~tocopherol (alpha TP), 3.5mM of kojic
acid, and 4.5mM of sodium lactate respectively. Note that the gamma T3 significantly

suppressed the melanin content up to day 9.
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gamma- and delta-T3, T92, and 1mM alpha arbutin led to lighter cell pigmentation.
Conversely, 20uM of alpha TP, alpha arbutin produced cell péllets with comparable
pigmentation level to controls.

25 [0024] Figure 11 illustrates the anti-pigmentation effect and tumor shrinkage of nude mice
in which pre-treated B16 melanoma cells were xenografted onto the flank of the nude mice.
5x10° B16 cells pre-treated with 20uM of y-tocotrienol (yT3) for 1 week were xenografted on
the flank of nude mice. This was followed by a 2-week supplementation of yT3 at the dose of
50 mg/kg/day. Photographs of the solid tumors were taken at the end of a 2-week treatment.

30 [0025] Figure 12 illustrates the anti-pigmentation effect and tumor shrinkage of nude mice
in which pre-treated B16 melanoma cells were xenografted onto the flank of the nude mice.

5x10° B16 cells pre-treated with 20uM of 6-tocotrienol (6T3) and palm tocotrienol rich
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[0031] Figure 16B illustrates the Western Blot result of apoptotic molecules in B16
25 melanoma cells after being exposed to UV for 10 minutes, 60 minutes and 12 hours. Note that
B16 melanoma cells exposed to UV for 12 hours induced critical apoptotic molecules (cleaved

caspase 3 and PARP).

[0032] Figures 16C to E illustrate effect of tyrosinase protein expression after B16 cells
treated with y-tocotrienol (yT3), 6-tocotrienol (6T3), palm tocotrienol rich fraction 92% (palm
30 TRF) and palm tocotrienol rich fraction acetate (palm TRF acetate) were exposed to UV at 1
minute, 10 minutes, 30 minutes and 60 minutes. yT3, 6T3and palm TRF significantly

suppressed the tyrosinase protein expression of B16 cells exposed to UV.
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20  gluthathione (10uM) (Figure 18C), compared to either agents alone.

[0037] Figure 18D illustrates the Western blot result showing the tyrosinase protein
expression in B16 melanoma cells transfected with mi434-5P mi;:roRNA and treated with y-
tocotrienol (yT3), compared with non-transfected B16 cells.

[0038] Figure 18E illustrates the Western blot result showing the tyrosinase expression in

25 B16 melanorha cells when co-treated with y-tocotrienol (yT3) (10uM) and retinoic acid (2nM)

compared with either component alone.

DETAILED DESCRIPTION OF THE INVENTION

[0039] In a first aspect the present invention refers a method of treating a dermatological
30 condition or preventing a dermatological condition from occurring or for altering the
pigmentation of the skin by administering to a patient a pharmaceutically effective amount of a

composition comprising at least one Vitamin E component and at least one additional
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20 [0041] 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 Vitamin E

component and at least one additional component different from the Vitamin E component that

has anti-tyrosinase activity and/or anti-melanogenesis  activity, sufficient to act

prophylactically to pfevent the development of a weakened and/or unhealthy state; and/or

25 providing a subject 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.

[0042] With “preventing a dermatological condition from occurring” it is referred to the

act of preventing or hindering a dermatological condition from occurring. In the present case,

30 administering a composition referred to herein has the effect that the dermatological condition

cannot develop in a patient or an animal body. Prevention is to be differentiated from

“treatment” in which a composition referred to herein would be used for treating a
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skin
pigmentation of the skin. In some embodiments, administering a composition referred to herein
25  canreduce an actual skin impairment of dark colour, or can for example prevent or stop a dark
area of the skin from enlarging. An actual skin impairment can for example be caused by age,
excessive sun exposure, or a disease or disorder leading to dark skin areas. These diseases can
for example include any of the dermatological disorders mentioned herein. In other
embodiments, administering a composition referred to herein can reduce a perceived skin
30 impairment of dark colour. This means that the skin impairment can be perceived by an

individual such that his or her skin shade is dark, who does not necessarily have an actual skin

impairment but a (cosmetic) desire to lighten the skin shade.
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Formula II

[0048] Formula I (A): R! = R> = R® = Me (CH3), known as ofalpha)-tocopherol, is
designated o~tocopherol or 5,7,8-trimethyltocol; R! = R*= Me; R* = H, known as; B(beta)-
30 tocopherol, is designated, 8-tocopherol or 5,8-dimethyltocol; R! = H; R?=R® = Me, known as

v(gamma)-tocopherol, is designated y-tocopherol or 7,8-dimethyltocol; R!'=R?>=H;R?=Me,
known as é(delta)-tocopherol, is designated 6-tocopherol or 8-methyltocol. Formula II (B): R
= R? = R® = H, 2-methyl-2-(4,8,12-trimethyltrideca-3,7,11-trienyl)chroman-6-ol, is des1gnated

10



[0048] Formula | (A): RL = R2 = R3 = M (CH3), known as
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[0050] In some embodiments, a Vitamin E component referred to herein can be an acylated
Vitamin E component. The acylated Vitamin E component can be an acetylated Vitamin E
component. Acylation generally refers to a process of adding an acyl group to a compound. In
20 some embodiments, the acylation reaction can be carried out using an acylating agent, such as
an acid anhydride or acyl halide. For example, acylation of a Vitamin E component leads to
esterification of a phenolic hydroxyl group comprised in a tocopherol, tocotrienol or
tocomonoenol for example, to result.' in a tocopherol acylate, tocotrienyl acylate or
tocomonoenol acylate. In some embodiments, the acylated tocopherol, tocotrienol or
25 tocomonoenol can be an acetylated tocopherol, tocotrienol or tocomonoenol.
[0051] An acyl group in any of the acylating agents referred to herein can be derived from
aliphatic carboxylic acids, for example, linear or branched chain alkanoic acids, e.g. as C;-C;
alkanoic acids, such as acetic acid, propionic acid, butyric acid and pivalic acid or from higher
alkanoic acids (fatty acids) with up to 20 carbon atoms, such as palmitic acid, or from aromatic
30 carboxylic acids, such as benzoic acid. In the context of this embodiment, the carboxylic
anhydride can be one selected from acetic anhydride, propionic anhydride, butyric anhydride,
maleic anhydride, chloroacetic anhydride, succinic anhydride, phthalic anhydride and

citraconic anhydride not to mention a few.
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150f (5-tocononoenol has al so been el ucidated as
2,8-dinmethyl-2-(4,8,12-trinmethyltridec-11- enyl)chronman-6-ol. [ 0050] In
sonme enboapretr97ea Vitam n E conponent referred to her ecm/scaoimeoian

acyl ated Vi in E conponént...The acylated Vitam. n. E onent can .an
acet yl at eorowra%aﬁlp%'sgﬁ %@H@HQ?S %W%Tq%oﬁutgaéﬁ E?t;ilkrf’ﬁ}eq g’folg%? ?rgbrﬁn%%gﬁaég of
addi ng gikafé | chrReR dueh as GREMDYREhiohyl A HAYE1 eAkRde Y 6f afdhtatidhaliaéd, on
reaction can be carried out uSing an acyl atihg agent, such as an acid -

anhydr i eechos banzdyl phibiidee. For exanpl e, acylation of a Vitamin E conponent

| eads to ificatio henol i.c -hydr oxyl oup .comprised in a

t ocopher olI0S B¢bOTRiaat =bie=t REnBRBUR & PR R0 § BERULER e o ou

t ocopheipihedfraseidetor d QEAYdt] BR¥karAsl¥ A abidRy ot DEARRACEYE| AdaMH Bk Base! dataSyfe
enbodi ments, the acyl ated tocopherol, tocotrienol or 25tocononoenol can be

an acet ysedtincdthe eedpfisr of thet\Gitamini B aeinperntent edlbraferoenaty. respectipoeyisdbase @y |
group in_.an f.the acylati r.ef err . ej .pe Y from
a1 phat red B Pal 1P BT EHAE RGO LS of BBt Bl C
aci ds, Bagic caslysticafbeahk ane bf thefollswinguopaandsceft WCP,aks, &b adoBi iarvixidation d,
butyric acid and pivalic acid or from higher al kanoic acids ﬁf atty acids)
wi th upstats 20cempeynds 2fofs S, StcAndid epty piidption stale 2orsueh i ehgFndeioaes or
car poxyl i b ds I Q.1 : i Laent ,
heltay BRhASAASer Shboh 88n06RE Ih g Shifort; o A BALEhalilhs oS, FERERLER

pr opi onfremamlyyidinederiethyibmine; dinfeyigidntiaopyralid (DMARYr Nelaethglimataeele s 3i@-
anhydri de, succini ¢ anhydride, phthaljc anhydr] and citraconjc hydri de
not to Wéﬂ’cygl‘grpyé‘)lfdéWi) PEGin £ fz@*’f%%ﬁ@iﬂpgef%i ilﬁlg‘gb&%fé entippadsy- B es
of acyl zgaib{gt ificHidd D&l is' 46t 1iRtd t@r}@{{](ﬁz}ﬂﬁ,' BF 9@12@?, A1p§,e§ﬂ:4,0pc1 T SHChRE
chain af anoyl chlorides, such as acetyl, "propionyl” and butyry chi ori de,
and of amsnfetminghslvales sushicl AdgEROAY | orc Al @]’ | (OH3}-m&tyil-dmiderolofm at

| tani .referred to.herei b {ed oyt i

el r oBEHLEEET o1t DREI SR o Dioteur o BRBTRERA L ot ar Pent Ian

aci d or pRasnfiddzelivat dikyRgdeh @hbd}ﬁat@%xﬁﬁﬁ]gﬂzm4]fl, he Mt iy ok yretROPERANS- can
n

refer to anih respective Lewi S base or acid catalyst so | ong as the catal yst

per f or mmethyt-imidezalsun f unbisulfptei n t(Heemdni(FSQD. r eadtbuin-3-methybamidazelgm | yst
can be .of th i ound 2 P, . Bi. v
ot dat i Rl Brufhlcl’ BRICETEMECS 1Byl oo By ¥ pistlghate

as et he([bmif@jeIs€s]))or 10 sul phoxi des, or carbon nmonoxide. In this context,

the Lewis base catal yst can be one selected from pyridine, triethy afm' e,
di i hy! arPPRA\Rogs s@bpdimeos; thae twlﬁgﬁ?t&ﬁ&eél,seémxm (syeh %ﬁ-%gﬂ O&f? nyl)
pyridin r.d=p%rdeld:di rdch alalE : i

ot al yoroud rato A B SEREY oS Y Ka Ry p DRI B (iU (B

Si F4, P@tbrieBihndfoetadophans f orm ng sol vates, such as [ My(H20) 6] 2+ or

Al (H20) 6] 3+._.(.1- H 3- hyl -i m dazal | 5 bisul f. :
ey, o RS ohr e aour e a5y G ot & T AR CIAGER T COmpaRGey efegied hercin
et hyl i g azfldeURrSidpy 6008 ShasRiaal&14tioaMeattdi2 B4 dotrienol for example, at a
142- ( 2- hydr oxy- et hoxy) et hyl] - 3- " et hyl -i m dazol i um bi sul fate

([ h¥feni piepsusOrtiove atmespheric pressurd:yan thin¢aidexs] the pressiire cambain tharange phatilegstl
201 0057 TRroa A e dBoEs Bun S A B ebietaBhir R 10 o
as 3 toplérhé@bmbodiments, the acylation reaction can be carried out under an inert atmosphere. In
the context of this embodiment, the inert atmosphere can be a nitrogen or halogenide, such as
argon. |
30 [0056] In one embodiment, acylation of the at least one Vitamin E component can include

carrying out the catalyzed acylation reaction of the Vitamin E component for example

tocotrienol at ambient temperature. In general ambient temperature is understood to be a
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nolar ratio to the vitamn E conponent) in the acylating reaction in
conparison to the tocotrienol and/or tocopherol. [ 0055] In one
enbodi menwp 2acyi2eteson of at | east one Vitam n E conponerCTisekerirediher ei n

can include ctarrying out .the catalyzed acylatiqn, reaction of tocotrienol
for exalfpinRsratye lé a ‘%Sg?)Pgi’gﬁ‘feénﬁgB‘gtng%sihﬁ’é‘F Sg (E)r %‘Eﬁ%r."g?q’rmFﬂti’ ?’{b&ﬁ’i‘f ext,
the pregaifeantis PRniperdthi® beRNRR aBbutdD o §3@bout 30AF oPB5% tol BBt 300Cbar, or

bet ween about 2 bar to about 12 bar, or between about_ 5 bar to 10 bar. In
sone enbodPo&H s sombemboginzntsy ther asglatiponeaction bfa datanmiie & cmponaotaefeaeditmer t

at nosphgre. In.the cqontext of this enhodinent., the inert atnpsphere can be
I T F ORGP R FEGE UL or e tine Baraint SEptus T VGhA° BHELG HERech
acylati oo nfhutbd® Mout ERPMiIANE. Wi bke} Bmbo&iRRFRRN@RacGRNoh RECHEE c&Pbd YirAed out
the catal yzed acyl ation reaction of the Vitamn E conponent for exanple

t ocot r i ewtdietvegenahbutddtmingtes ¢e shaut 80 minutgener al anbi ent tenperature is

under st 0o a 011/ 129765PCT/ 11/000111 t rature in _a.range
o bet veent0a Sfind el et Vs Sopecrenti < RARG ntrfuirgafubdr e
i s a teiHeametiddge RELVIRAONAITUVEragl Gkilloinaho utt a3dCalralsd e d&xcabélin B9 Patent

[ 0057] In sone enbodinents, the acylation reaction of a Vitamn E cogPonent
4

r ef er r ejot (3,1I6.8;98'i3nu§a33119@t oNr 16,89, Hsorpaé?nt iMe Ba3hesh %ﬂﬂo@ts Petent gt es
to ap 0%3?245@ NWE €S nPR-rling%g\g&Q ?l]eo amvrftld%ﬁ'ﬁ B Ocoﬁgyg%ntl ¢hhd! %c%?r})egé?ri%her

enbodi he” acylation actron can be carr out “bet ween a

m nut esfra®ioca@RIF) 3an Hentiixed .with a [cRDHo8Yliuhtaidride tibo eganisle aaetid athydgdeand
Vitam n E conponent as referred to herein are wthin the know edge of a
per son Bires\udgiyN2 akrqom femperaturg fpr 3 Riedetermined pepad o digrs 198 §XrmPIEgbPEt 2Nt

No. 7, 1%{ ﬁ;%e g&-%g @t & c%ﬁ’lyst%u%ﬁgcxr I%%ﬁdmy sgﬂlﬁgpé%e%%zaﬁgeme% icyﬁ

Pat ent , 420. As”a non- ting exa am i E corrgonent
such asBiobogyt&iMeditine,i 2002f 2A,c834e40)( TRE-Extra antyelride xaad itsi donrespandirigoacyd awd

anhydri de for exanple acetic aphydride and stirred under N2 at.room
O HhE BT AR e amn R P B pra e dionn B thertrh abislite Shm |
the pregismefion fo? &amdle/ Sthes HsliuaP TRY heitite dasieBe alifRerChBYfid¥e by Repariiiod!

Free Radi cal Bi ol ogy Medi ci ne, 2002, 29, 834-45). The extra anhydri de and
i ts cormethpdnkinayn scthd amtpencluding for example, column chromatography, distillation, not to

mention a few.
[0059] The at least one Vitamin E component used in the composition referred to herein
20  can comprise or consist of at least one of tocopherol, tocotrienol, tocomonoenol, acylated
tocopherol, acylated tocotrienol and acylated tocomonoenol. The Vitamin E component can
also comprise or consist of a mixture of tocopherol, tocotrienol, tocomonoenol, acylated
tocopherol, écylated tocotrienol and acyléted tocomonoenol. In some embodiments, the at least
one Vitamin E component used herein can be a mixture of at least one tocopherol and at least
25 one tocotrienol or a mixture of at least one acylated tocopherol and at least one acylated
tocotrienol. The at least one Vitamin E component can be a tocotrienol-rich fraction (TRF) or
an acylated TRF, for example TRF acetate. A tocotrienol-rich fraction typically refers to a
mixture of different isomers of tocotrienol and tocopherols, for example, a-tocopherol, a-
tocotrienol, B-tocotrienol, y-tocotrienol, and &-tocotrienol. The tocotrienol-rich fraction can
30 further include other components such as plant phytosterols, carotenoids and squalene to name
only a few. Tocotrienol-rich fraction can for example be obtained from palm oil, rice bran, or

grape seed.
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15 the catal yst can be renoved by distillation procedures known in the art

i ncluding vacuumdi stillation for exanple. The residual TRF acetate can be

further pwmzblleﬂmiy separ ation nethods known in the art pcirrschadiongii or

exanpl e, chr oma ra istillation, ot to_nention a few 059]

The ot -1 ed00ell e GiremranEatib ot desh R VASTER ot upel Rt

herein g8nEaiG Tekes 0 rhé%&ﬁsfa%t chfn Ate | %é&tn@ﬁtﬁ ALtobAFRRAE t8otrienc]-rich

tocotri eno t oconobnoenol , acyl at ed ocophero acyl ated tocotrienol and

acyl at e&ad:tumo(r’ﬁhﬁ)snmylatéﬂqq -toecdtaenal, Ec;damﬁoﬁ‘rmwmm ahcybatedb rfREF & mixtuessi st

of am ? of tocopherol, tocotrietiol, tocononoenol, acylated

tocopheF reo acyl at ed tocotrl enol and acyl ated tocononoenol. In sone

enbogli mentigeef] hﬂleaatdditf%ﬁﬁtco?fﬂﬁnéﬂtt(ﬁﬁh@nﬁr&ﬁ ROV RRhin'E @8m ?%&n Rarf Afferlts aly

m xture of at | east one tocopherol and at |east 25 one tocotrienol or

m xtur ecanflpqnent @stlortmeisad;el avgyonay opbrsessks aandi-yrosingas t adsivéty aeyd/an emlltl-

tocotrienpl. The at {rone Vita E conponept can eatocotrlg ?I-rich
p g a2l

Fracti omerpesnegs s gy M o ofieral FrpalginrD TR duwre P, Santiod

t ocot ri gRgindsk GRhib#AC ROIC @l Jitandi®f BT antl-BrdsiRasstRINA ﬁ&fer%l’éxfc@ra@éﬁt an
i soners "of tocotrienol ‘an tocopher ol s, for exanple, a-tocopherol,

at ocot r fhtyirosigase pepside; @nmmxtynetﬁ@ay pf the sPmparents 1o meatien erlyia. fewhe

tocptrien Lact i 0 e as

o afl pry 00 S AL pEhof Bl ahbicl L B SR RAMEER Rl ils

Tocot ri gR@hpabilty tb ﬁ)%i'bthﬂ iftabit ih'Hsyﬁtiﬁﬁi@ bémetan@binad cedld The @ﬂdlﬁalhdhcembondnt ce

bran, or grape seed. WD 2011/129765PCT/ $SG2011/000111 [ 0060] I.n _sone

embodi nean o1 examepla pe pr agent dire madplagasier mhibitgsrigisrierrs evith melapesc@stipda this on

referre

tocot 11 ety B UAERN, SRTPLAR RMeACALE B0 Y itank 1 QAR erred fo herein

6- t ocot cdnchole, aranmlehhegbnféﬁk: aotivity kttudes mmereem‘sanls[meldntﬂ'ﬂymsamde hctuntyl

conpone di fferent f Vitam n E conponent.can refer to onent
e TG Doy a5 o BRS04 AT S50 681 ST CPPPLRETE EHtES Bt

ant i el ﬁl@%ﬂ@é@ﬁissacﬁ%y ha, Yfor 'Baéxﬁ;talédfé'latté @@%‘m@&'&ﬂ@ﬂﬁ%eﬁ ﬁﬁnfaoﬁ'le%ﬁm fhabe an

ant i oxi dant, tyrosi nase inhib a pol yphenol, a vitanmn,

anti-t ymoéula@s eyrmwslerﬂceme rSawh @ ragémmsmamnafm cxmlgmqbabaﬂrp‘eqmns anelamn g

mxture of of thec ents, to nention onl 2], Wth
Tant - S EerB ar SR RIS e ahpoy@s SRS Melaply rdileq BReeRIRSIRRE  ha
has t hecqla@airhs;tty xﬁ@lt@ﬁ%mna f&. THeddditionhheorBydienedifferat fropl el VitdniindE
cel|. The additional conponent can for exanpl e be an agent that nodul at es

or 3hhi eamRoneRt gantalsorhay e Bothiank-tmosinasctiyy 3nd anfi-melanogenesis aetivitshe

addi ti onal ?‘]&@p f .10
herein car{0 a éﬂgﬁ{%osg“ﬁsg ﬁo%tgiﬁetsasn:i al%:(?&v}thea‘ght 15%1%26@%?% nnégcrég&slgeﬁl%%r&éve
anti - t yinosidirgs ﬁol&pépttdbi Yor pkbtelfist ihauhra/vnambhg of being Bioeotet Iy tﬁ“lyndd]ﬂmrryc
such an additio nponent . { hat h s anti nel anogensi s %;H\“t can, or

exanpl ereliFgngy @Psoa %%&Wﬁ@ Stcﬁ’é‘? ak GOIMpPaLimEnt X 3n Lxirp é}(ragal Ys

tyrosi nase ;aGt llegl!ﬂ% ¥f a WG LedREE2 HoWEY &2 Brdt8hs $iaA8RH Gnto"d Bl cBIl N CHabdI
nel ani n ranS er romne anocyt es to ker at i nocyt es; or reduci ng

mel 26ni nwitbdutt edcassardpohavieg a osigah- ewjuende fapy n@$o tencompassod (Crﬂnyralaly,f ghe The

addi ti ong onent different fromthe Vitamn 20conponent can so have
bot h anbSYRSPTGET HACEEh el S Ee £ SR AERY A5 SSHETRE RORpaton. TGRS

Anti -t YERS kddaRR Hﬁ R meRfe RN, ¥ SPadtNErokHheash @@%tldylsﬂéﬁaMQB@ A& eRfrad¥BhMF e

pr ot ei ns, |nclu ing polypeptides or proteins that are capable of bein

di r ect eghare it pan q@wellui@tpr@msmg (teRyoduge earagiret projeini Releasedntedhe ul ar
corrpart XLr I ul ar l C e,

si gnal equ%lluci Sp a\I/leoF%?&Jpr Yorerh 1esasSIO Cﬁut%g ai gex bc 3s1?|a&?§>lrr’$té%1§{1c

30 cleavage.
[0064] Anti-tyrosinase peptides may also be "altered," resulting in "variations," and may
contain deletions, insertions, or substitutions of amino acid residues that produce a silent

change and result in functionally equivalent proteins. Deliberate amino acid substitutions may
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25 wi thout necessarily having a signal sequence are al so enconpassed.
Cenerally, the pol ypeptides undergo processing, e.g., cleavage of a signal
sequence,wonditfi2emsi on, folding, etc., resulting in a mecmse26aroneiiif an

ti-t i tide.i | dinto th Lyl ar.
inder goPetHACHSPL Par B BRwS D RUEE. sPueceubibhadureetgPiiear el
into then@st tRCA/hPMpAhicSRAGE $Fofhe GesithiesD s %aﬂ%@iﬂl@éﬁal drnigdrietolebica®- J-

exocytosis, and proteol ytic 30cl eavage. 64] Anti-tyrosinase peptides
may al sectbaty'oflthe arfittyrosiease polypgptide is vetaingd. Enrssxamplad negativebheharged amino

del etions, insertions r osubstitutions of amino.acid residues tha roduce
21 enpoits, g anhF Feoafic 260 3 lpBRSadty, BT ROUREN AFERERRRo 880 Bl are
am o agjicthdeUpsihé tall | PEHINFEA MM a2k Wit AA6RIPEId EIP bideOH Nk hAendraidaiabased
on simlarity in polarity, charge, solubility, hydrophobicity, . .

hydr ophhydrephilicitayapesrmashiaclidprisparesine apnd glutamise; andescripg pad, Bconine. AGHAO as

t he bi ol ggi ¢ or .l |.ogi cal iyl . [ i _ tide
o1 ot argt ey B Ple el el sl BrasblfiAE) Labid ARl IASRIE IRRD
aspart i oratiteand valing; @fficinedrid G aniieg afpdphéniyladninedial tgadinei no aci ds may 5
include lysine and arginine. Am no acids wth uncharged_ pol ar. side chai ns

havi ng si PP Mfitysesnase giepljdssasanele prsparedcinyay mangsy XBpwe iBnbe grtutEehi ne;
and. ser i oo 4 . 4 o < . .

ot i ar SPGB R A koS pilis LCOPRORRACHREbALT pALDD,
gl yci nesyanitktizhliyn proglucal) cr gireduced [bynamnyecambinatjoro st tieese [ibads. Kot iexdmgplesa nase
pepti des can, be prepared in an nner known. in the art. For. 10 exanpl e,
nat ur al Yeﬁo%‘gﬁﬁPﬁlY n@'%aﬂ‘fqﬂ- t"ﬂsb%‘{ n‘ggé‘“pé’f}flitﬁ@émé%fzn Bpl E’ollﬁ‘_flg ey écé‘?f’ggtﬁ‘gnt |y
pr Oduceﬂolxﬁ%ﬁﬁh@%ah%' pufi 1 QRHGEehrPdueR e bedl hBMiRBY oheFPisd RO iPfhe ldhe S

met hods. For exanple, a reconbi nantly produced version of an

anti - t yBesMastseFHegttal o @rimianyg btnatityrg and Senntionadexpuodsyion pf irateanddamanestemycell | ed

. . 5 . . her wi c h S .
Fri 1 GRS, G Be T o A e Pl o e DB e B8] bl
st em celynthericlonedcambiMASsoutek lor 6iheRPiSe kdBAPin the agNduchlay, Of.] TasCaPaRibbae

also may be purified fromnatural, synthetic or reconbi nant sources or
ot her wi Bésel ragamst anti-tyeosinase peplide efsa peptifle sequeneg fipedate A¥bhyosingse dEPtidfai nst

anti-ty i p [ i e ) [ S| ;
pept | desSasl g s Pakeyf B 750,275 BF 80931 AL GHER I GOn, nd LSRRG,
exanpl epeptide camirichid¢rghsthatavae plefplithiehions) indlading ehagt dérhatikesolkrewn to persons

L- gl ut hat hi one, including their derivatives known to persons 20skilled in

t he?Qyr ¢ skilled ‘[néb%@?} A tyrosinase inhibitor can be obtained either from
natural ornogg} iA@Y bEinSRUinkfbtor Tih B3 SitsiRed SitRerCRBMChatGAN bR SPhiei & RgHER, t hat

catal yzes the'reaction of nelanin synthesis. Wthout w shing"to be bound by
t heor y, TwosipasEsisnasepperdopithingrg aedynieythat catalyyes thieerehetiamngfl melankre syghgstsesi s

f mel api.p, dl wh t here is. any. direct inhibitor/ .
it or ac it ShRise P Be LoRHL B byehih yioSoAE B ity b of invelE R the
acid, tgsmfésﬂa@feniemmikgaralegﬁmm&ertﬁéﬂeyisb@ bRe&i inhBftot/BhAMd Hiterd@idl

cl asses, including a) polyphenols, b) benzal dehyde and benzoate
der3vat Besides the romgionhiyresinaspiiabibiars suchr as dwjicdacidt hwpsinggeuinkibitgrs can

synt hetjc inhi.bitor e i rSibl e nacti [ i t he
cheni caf™¢ farﬁllg clfeucr1 gséq’ 1%5: P 1%&92&\?%{??:&% ? ;églfq‘ S)%S’rrlél cwgﬁlgs%p\égé)?’ﬁ%% %%%%?@X g? g{ld
I epr esepdnzaatdidegv s e Wghgoéha@D lipidy Aaks stesidRidn oti@r Abtutdl r 8yihetiwinhibitors,

e) and irreversible inactivators based on either the chemical structures or the inhibitory

mechanism.

30 [0067] Polyphenols represent a diverse group of compounds containing multiple phenolic
functionalities and are widely distributed in nature. An example of polyphenol includes
hydroquinone. Another example of polyphenol include flavonoids which are benzo-y-pyrone

derivatives consisting of phenolic and pyrene rings. Flavonoids can be subdivided into seven
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functionalities and are widely distributed in nature. An exanple of

pol yphenol includes hydroqui none. Anot her exanple of pol yphenol include

fl avonoi dsowhichndmse benzo-y-pyrone derivatives consi st ipag/Sckoyphesiai i ¢ and
pyrene rings. FI avo[%%i'ds can be,sub ivhded i nt ?Hsev n: (ﬁgg ids..ch )
2011/ 129995 BEAPSIG P50 TP el DN GP o PN Fre MG 1P LVAT B $halrBR%: <

f 1 avanogfs cafebi@yanifferent S&hdsay T0NaFonofdda hfed WpstingaiRHed ye GliMiondd bkpreant

cl asses of flavonoids are distingui shed %g addi t 1 onal oxygen-heterocyclic

rings, hatermpowilicirimgslbydidsitionaldi Eerepeesto ¢hedB ringganddmdhysiyoxxlamethyl, isoprenpid) |

I soprenoi nd._net hox oups._distributed i I [ ferent tterns.abouj the
rings. W‘fWS XW%?HpﬁéM?t'gglﬁ)tS gh %gﬁqﬁﬁmtﬂftﬁfﬂlgo 9,9{ {hﬁen%%&r uwélpl?tf‘] w(@m?g Ea%)v%%oi ds
i's ePNPedindlLs thedr, th Stri@hRof PavErdids i ebmbhtale svithHle rdlESLHBRR bybstrates and
conpetitive) inhibitors of tyrosinase. In addition to flavonoids, other

pol yphetpstssmablyi competiive)anlibisers o8 trgsivase nlagdditionitp iflaperoids ethenpelyhanolsenes
4 C ar i vat soas f .
r ooi naich, e b B4 St Ol BlibSrsp ol RIRRRL, K80, Bufrcadiaivas

can i nchugeativedhenpdlishendl ymosiécibsuseliais teposiipdecinhibytdrsogicfepred td Aedeinc Satldes.
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consi sting rivatives, vitamn B,
vi tam n B[0068] hatsbme ssmbadiraentsy Ge atileatrione @ddeionzlatompment) diffevens Sfrom the
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15 aci d‘s’}tm_&F’bEt ‘i"l‘?}poﬁFVcﬁE‘?rk"da@?}b‘?relﬁﬁ?Pol&ﬁJP%ﬁ ?Ctﬁqq _Lffoﬁ‘f % ﬁ’@’,“pL&é‘F‘é?‘é At one,
azel ai Cyipmiid, A I ERROAt dERhGves, MiLRBT BY vRXhHIPS! deriVativaS aifHEn TEARG@MIn C
extract, Cucums sativus extract, licorice extract, ponegranate extract,

uva ur sderivetieasheuingnesehydraguinoree Jeatatashkdjemaridikogic acdnd edivatiwesdaloha hydrgxwt e,

di et hyl . sul f oxi. de, het . | bst.ituted ph . ht hal ene. d
Geriyar i, St onalRLe aifl, Bt biop. Alpiine) ) PR iR Mapg e, "
2, 6- di - §18€dcoRtitoids; HulbdR6t dkylaph eii@icantd stdRr bk tit, @itdinds PRARAS kStracs UkBrias

4, 4" -met hyl enebi s(2, 6-di-tert-butyl phenol), ) ]
2, 21- megXisacte npdsegranats (oyirag, twat uisht(heharnn| pxiracht hepimactidpre bisgpstemidgei n,

N-acety LN I i . G :

ol 1 agi coalin SESBTL imelNF HIBIAS SrbEnc HABRAIGILRRRRP A BHRIAR mnd g
Recept oderivedR?) moflopheybleansuchypsi 0,6-diftetibugil-4-mothyiphensln 26idi-tert-bewd-44 n
this context, when desired, any |lactate or |actate sal n be used as the
25 2ddi thyRAot dRp Shehikedrrd Sribrrolty t%e“»ﬁ’?ﬂi‘lﬁﬁb’ﬁn@m&@r\%g‘ﬁ@ﬁt utyphanglly as
it has it L 2 VTR SH: pas G M l e A | act at at can
i ncl udef} ul?et?lglegﬁlaﬁ?%ﬁgéﬂe%{o&%}ggl?sﬁg%m ?e;@%g:?e, ﬁg%di 3%1&%%%?‘2%’& eNnidg!rzltglsi um
| act at eglueosamiviey hydlanat aid ricinexdmicuplacentd] axtract, ell{gdaeid, ED A hytic acid,

mbodi nents, the. at |east ddj ti onal t . different fromth
i tam et et e ARoe 8 A G Rl of i Ceuh PBRIE B forefih Sinin st o

sodi um hagttdhly a few. In this context, when desired, any lactate or lactate salt can be used as the

25  additional component different from the Vitamin E component, so long as it has anti-tyrosinase
activity. Examples of a lactate or lactate salt can include but is not limited to potassium lactate,
sodium lactate, magnesium lactate, ammonium lactate and calcium lactate.

[0069] In other embodiments, the at least one additional component different from the
Vitamin E component referred to herein can for example include one of sodium lactate,

30  hydroquinone, L-glutathione, kojic acid, arbutin, retinoic acid, including derivatives thereof, to

mention only a few. In this context, suitable kojic acid derivatives that are known to persons

skilled in the art can be used. Exaniples of such kojic acid derivatives include but are not
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30 hydroqui none, L-glutathione, kojic acid, arbutin, retinoic acid,
i ncludi ng derivatives thereof, to nention only a few. In this context,
sui t abl e woj2oti/i2ei6d deri vatives that are known to persoreTskoli@doiin t he

ot wersBe TS boickRthretnbia FEB ARt o s PP S AR s

Pat ent . 4 biog655) 8fic 3&i@)and 6 Pélbextdh ﬁé@?h@ﬁm&.@ﬂ%ml No. 4,278656), kojic

acid and cycl odextrin (US Pat ent 4,847, 074). ~[0070] In sone
enmbodi ment[8070] He satgi emhbedimentonthenadditiefial feompranerttr different fiam dh¢ Vimmin E

conponent can include a sﬁ§n jtenin nt..The."skin whitenin ent" as
used he??é’i‘l?{’“@ntr %%F‘s?ﬁ}ds &y C@%E}Wda%flggﬁ'ﬁstsgmz IhitRuing agent, a*?eusgﬁ 3‘%5?9 ect
of & t efefdi9td Ay dnTARd oPSubkfafcsSthhicanhal @ cffect dalRERH thdWSment of the skin
anti-tyrosinase activity and/or anti-nelanogenesis activity. The skin

whi t eni #rgloag@atthe agent §as axtihppendse agheidy ard/ohantcmelasopenesis agtividesthe ke
herein ip.order tor ce an.a kKin | L I I [ en
dosi r oo NS edr? chF 1A FBIE b5 Rl BRG oBRLEPE S RierRh ekl i hrac6

CoNposi feld@tt @sadied Gkinbigthalifieai 6f daik @bIRE. When dekied, tie skth whtlenihgldgdnt San
percei ved skin_ inpairnment of dark colqur. This _neans that the individual
does nofor rEa@plenralsoy by ised am the comPosieh as rgsastihadnhergin it g&der He 1gduger an t o
i en. i . i i i ; sed
| noithe AR PeROREE sl AR AR e I SN SRR AR IR EP RGO 3eT
any of idvessanBnhdvar yn adulial iskinaimpadmenn dot hasrehd idesied tabighiten the [ kX Thaden

sone enpodi nents, .the at. | east one additiopal conponent different fromthe
Vi t ani @@I@ﬂ%ﬁﬁ@ﬂ? (8 ASPRS 3 o st b e eERPORNRT %trsfer_@aéﬂ@ereagem .
An anti %a\‘f fehatht BNASNERIEE OGS AABL exbhBlary a8ditiBRal! SnfidnBhts Mentioned

ribonucleic acid) can refer to any conpound that nodul ates the activity of
a nucl eaboveci d encoding an tyrosinase. In this context, the term"nucleic

id, " i de”, "nucl eotid lecul e” qr. "ol | eot.ide" ref t
20 Do ynd 037y S6mes sorbeduRiss e 0t B a8dicofel ARAToneG tfefans 1 afe.
acid ( RfdminTBecdRpdhennoml Gobsife BE AAAETSHIAOE RIOAT M€dritéhce azeAPAA Gakl € to

t he enbodi ment being described, single-stranded (such as sense or
ant i senyeosinasel RAG\ bnterfereneeneient or ¢ié @ndoterfgang rngesydeis acid)sae refer to any

d i ot 3 i v
ot 11 bl S Y BRSO fefieyic? S ibfelcitld Bicota Bl AfooEie B8 o S,
subuni tthe abrmarmadleigaeid| énidletridety "nueledtidé adienildlyorphaligohadeadet rrefernknges,

phosphor ot hi pate |i nkages, nethyl phosphonate | inkages or by other rare or
nortOnat R EN Lol des ch 3§ deprbgaicisif éﬁldo&N& apd EPeREClfg @Fidoﬁ%{‘&ﬂ- dhedsm he

oli gon%gﬁﬂtdlaﬁbe Titfet ST B ifeludy) .aehﬁslggau%gg% &_i:%dme&%& 9BENsingle-

nucl eotides or non-nucl eoti de ndi et e anti-tyrosinase
i nt er f estendeal Ggents sense foorangseasg)| and douwblestimndet polieudlenyides Bedikes riboss br

NGRS Y T R T S R
et hodoh eyt BBHERs USO-methyl ribose. The nucleotide subunits of an oligonucleotide may be
25  joined by phosphodiester linkages, phosphorothioate linkages, methyl phosphonate linkages or
by other rare or non-naturally-occurring linkages that do not prevent hybridization of the
oligonucleotide. Furthermore, an oligonucleotide may have uncommon nucleotides or non-

nucleotide moieties.

[0072] The anti-tyrosinase RNA interference agent can for example, include interfering
30 RNAs, short hairpin RNAs and micro RNAs. These anti-tyrosinase RNA interference agents
have become a powerful tool to “knock down” specific genes. RNAi1 methodology makes use
of gene silencing or gene suppressioh through RNA interference (RNA1), which occurs at the

posttranscriptional level and involves mRNA degradation. RNA interference represents a
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of gene silencing or gene suppression through RNA interference (RNA ),
whi ch occurs at the posttranscriptional |evel and invol ves nRNA
degr adat iwn.20RNA9768t er f erence represents a WO 2011/ 129P65RGIH1$GAQ1L/ 000111

'l ul hani.sm t hat tects th S| RNA. i | ecul
e at o T FETRGHAIA Gt GROERSI B PRENSTLH RNRIRY A DO A (B
si RNA WyédtadhatidH lof kHdirecoBiiisiEnt &9 RN &6yt Rsdcpition Widhe siRN2aliBG hilleipRRNAz{nduced

silencing Conplex (RISC). The Si RNA or m RNA becones part of R SC and is
t ar get edomplex e feronpheimsrmaled trNANApiadieed sileheing iGonmplex éRIED edhe diRNA RNAS

A dUBROALRORREs PR RTRISE: (AeEin AIeGEIARIRG AR R B nB 0Bl o

of expr gRfi dhved. JRNALCEOPEIENE BRBDairkd tE tHeLEdrRGpondingd ¢6mpietnetird Strafly not
exceed about 100 nt in length, and typically does not exceed about 75 nt

| engt h. whidermiRMe duplexes éare igperfeslyupaiesde Adtivatipr of RIRST deadsttoutheuloss of t wo

di stinct_ribonu cl: bri.di s i t he
engt b SERD L e BEN IS piiee Hh AR nipRREls Ridihay Solbrpeiabol by oo
usual | yléngtmabgpicallp dbes ndd ebized Wit 5w EenBINAWIRge the ihterferidg fibenuctdic akdd ur e
of a single ribonucleic acid that is present in _a hairpin formation

a shRNAIS & flerestgichire of twie distingti EhongeleisActdsdrybpfizen o raghr 95her. B&- ySRVAL f'y’
h i ' |
o 51 G TasEnddh BF A ASABAIO Bl iy S B REOP 5 20 339E ol ROy,

Davi d T15to 9 .bpaWhetdb Hei RINAAlageras aetuptexastaictuney ef bisgai¢ dbhaduclee aeit dhaigy
2008, 1, 19-35)., . . [.0073] The anti-tyyosinas i nterference nt .can
al so bePHReH it 4 e opped Prt-Carrft IS heireG ot o por et i
single ﬁtgﬁﬁgﬁﬂtﬁ\'ﬁaﬁ%ﬁﬁF ro¥Ni&Natove GOMRICHR N el OF AR B EHzer B) d@ses
in a nmessénger” RNA (nRNA). By "conplenentary” is neant that the nucleotide
sequenceucleftides. di keme embodimentsf theww RN Anisl reidd HSRmiBRIN A (sdeeVo RayidiE.S. et al20 t o

different. regions of t sane.si e-stran nucl.ei g acid have a

nuc%got %_@’cﬁgggs’%tffp’b'é‘}i}??’e&ﬁg?tﬁ%a?gle%%o{ ’d@ﬁﬁgr’glgé%éandfs to hybridize

t oget her {0078 Stthebdri-§essilate RN ANdRefehigE ageati- dansles beegi amtisel?eRNA. An
conti guous sequence of nucl eotides of one single-stranded region is able to

form a amiserss BNA cainaed dicreinyepferg et- Bosale sHraededaiRNAwsegyerge avashoddus
Leoti.d t ' - i A
S o 85 e 7 5o 1 RS RN MR8 O GHAL A |

" per f ecineyrit than pusedtide equsheds aisimildri regioaeofRWMA siaglentmndbidoadidinadds et |
for_ exanple Bl6 cells u in the present jnvention, the anti sense RNA can
in

i t tor diffierend: regionss o q & s el i mslels asHb digxe 3 Huclephgeiirsse

pr ot ei ncorﬁ%osﬁﬁﬁp haTRISR e RASR BRInGl 1Y BLHUEENosdiRerdint 4 IBBREJM:- ARG dEde
MRNA sequence, the translation pathway ¢an be obstructed. 30[0074] Wth the

phrase hyirogei-toonded degigrbrWhere atcootiguous sequeence bhsugedtdes oflppesinightstranded
MR ECRTE W VR AL R RN —
to for mueiRIfeuckotdseritd ameesdnfeRiratied refion, such that A is paired with U or T
25 and C is paired with G, the nucleotides sequences are "perfectly” complementary. When an
antisense RNA is introduced in a cell, for example B16 cells used in the present invention, the
antisense RNA can inhibit translation of a complementary mRNA which encodes the
tyrosinase protein. By complementary base pairing between the antisense RNA and the mRNA
sequence, the translation pathway can be obstructed. :
30 [0074] With the phrase "nucleic acid hybridization" is meant the process by which two
nucleic acid strands having completely or partially complementary nucleotide sequences come
together under predetermined reactioﬁ conditions to form a stable, double-stranded hybrid with

specific hydrogen bonds. Either nucleic acid strand may be a deoxyribonucleic acid (DNA), a
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speci fic hydrogen bonds. Either nucleic acid strand may be a
deoxyri bonucleic acid (DNA), a WD 2011/ 129765PCT/ SG011/ 000111 ri bonucl eic
aci d ( RNAyvp 20r1/2976anal og of one of t hese nucl ei ¢ aci ds; pCmss20mbneidi zat i on

can inva NA: R rids, brids, or. RNA. 0075]
Uhor o 1t HBOTSAP AR 6t AP eone ol s ntlﬂswa%ﬁ%o@mﬁ@i@t &

i nterfefRPRR I@@&'ﬁNA'ﬂ?BndsSDRS&@N&h&ﬂ?dsn&tﬁN% -BNA Rfprifsesent invention can
be adm nistered to manmal i an st using any conveni ent protocol"

whi ch is KA Whbera tlpfemsmmahkn kdrget ceHxs areén aivp, thehatiftptosimasenigNal istarfesinoe

d |
D i St8<0t I isa et ubF Beiar! g MEL By Hre g Gred P E i
i nt roduggd ubifg Qnd LGHARRRNOfrodRel wkith isSkldWwnab ¥ periBaakilRl if eHél£6 The Ralowdhgg
viral infection,” mcroinjection, or fusion of vesicles. [0076] Jet
injecti d:mcusarpnairgudbeea uewawr afr representativeseusleie agidrisnels o5 stRMA, adminidrstion bed
by 10 Furt 992 f
Y ssuosPRPPs it ety SRR Kot o Pl Ris actdh dpaY b wiofuddadnE, Bhudsth TSl . °

aci d mayy by AaAbRGf eiliey, GRIdinE GfdRiEtition] RScraifbedeh, of e bMvdsauRr mal |y by
a particle bonmbardnent devi ce or 'gene gun" as described in the literature

(see, for [B§EJFeinjertiny may, dso bpaised for iptra-mscylar admirggpafionGandescigbed by

[ iz e_net fin r

vo 1055 BS A5 STab P e 187 Plenbhiish 1 i AR LIRS or P 50
t hen boBlyahéeedvdl N2, 3 63-358l. rme nbbleicdusetd afayraneguedd omb gpld aticrdpartivies and)
SiRNA is another suitable appr.oach for cell-specific targeti ng Thi s pet hod

has beefeltysesd, inadermally &y mparticls popbiaedmeny devicg or "geng gun”yas d %nbﬂd inthg)05)
"Cell - SH Hﬁ&qséeag.g%&mg < Ofr, (AP qé vlteﬁa bét ﬂugfggg ?l'ggﬁeéo[ A %E’\‘é Na

smal | ecul e ture ot eéh, 142
illust rﬂmpi/eenmﬁmdpﬂoe ehéltldglan\mnmung raspoam"l Nutytmsrqhasiaﬁ Iﬁ\l&l—h‘i«),r where rgodd
for examml € si RNA i.nto, s |v0|3|ts oval en

|
by i ngTHSOBTRGER ofF PaE: Withy G5 Hbvy FERaram Bt gy Phgi N oPamse Bhd
the nucﬁﬁoﬁaﬁ&leﬁi & d”éﬁb%g‘%ﬁl@N% i9 aﬂétﬁ&aﬂltﬂblé appdactfor célMdpeditio tafdetial.- THi2005)

"Anti body nediated in vivo delivery of small interferi &g RNAs vI a

cel | - sumkthod h‘aed@pn clescribegd tfor @xatl@lﬁénhwmsiledemll ;Keltyo 773l (005 Héell-
illustrati 2 ver| e Iac cells
i i vostecife, HERE e hancPRnies o el ATROERA CaL ot Thleffi N A
et al. Bmmola@jpmm.mzent In Vi vo Antl - HBV Actl vity of Chemcally
Modi fied si RNAs" Nature Biotech (2005), vol. 23, p. 1002-1007) for instance

usedf a st AWF1 Qe dpstrative cFXF‘inBIedep‘é‘?ltvieEP% an @é‘&tt&f’swaﬁ% R&“}aemy@@rﬁwee%m
gl ycol ﬁo'r Yséfﬂng@ghﬂ@ﬁﬁﬁm seRefe cE‘léf in@Qfaoﬁ‘%& doRlcoly 1ﬁ&ﬂg§o Q‘%Hél&k gxto'iéi'ﬁ ben-

30[ 0078 urther exanple o Ivering an el ected
mal i gnanhedvgrdhgin aebddy Sagrhent (BE) afd the Ruclkiogiciiedindiah Ipﬁdtaniiiﬂ@tbm&s(samg, y

bacteriumor a virus (e.g. adenovirus) that

Zhu, P, et al. (2005) "Antibody mediated in vivo delivery of small interfering RNAs via cell-
surface receptors" Nature Biotech, vol. 23, p. 709-717). Another illustrative example of

25  delivering a siRNA molecule into selected cells in vivo is its encapsulation into a liposome.
Morrissey, D., Lockridge, J., et al. "Potent and Persistent In Vivo Anti-HBV Activity of
Chemically Modified siRNAs" Nature Biotech (2005), vol. 23, p. 1002-1007) for instance used
a stable nucleic acid-lipid-particle, coated with a polyethylene glycol-lipid conjugate, to form
liposomes for intravenous administration. ‘

30 [0078] Yet a further example of delivering an RNAIi agent to a selected malignant target
cell is the use of a biological vehicle such as a bacterium or a virus (e.g. adenovirus) that

includes the respective nucleic acid molecule. Xiang, S., Fruehauf, J., et al. (2006) "Short

hairpin RNA-expressing bacteria elicit RNA interference in mammals" Nature Biotech, vol.

19



i ncl udes the respective nucleic acid nolecule. Xiang, S., Fruehauf, J., et
al. (2006) "Short hairpin RNA-expressing bacteria elicit RNA interference
i n manmalwo 2Nate®sBi ot ech, vol. WD 2011/ 129765PCT/ S&XeLT/Sea0mbdo2d, p.

697-702 t dt h th )
bact er i Gfn IEV(’%(? oﬂz hil @C’?ﬁté’;{ﬁgc}?? thﬁs gﬁ% 3‘ ?r?ﬁgtsa{he;%g nBB‘teﬁ Whi=na
and i nvamidh, traInBéi'ﬂ)eQQfdﬂ h})la@ﬂlcﬁiﬁiér)éhh Bb® éﬁR’thmﬁﬂwﬁﬁh | fuapsnihEeaueDio gene

silencing therein. [0079] Expression vectors may be used to i ntroduce si RNA
i nt o t hmaguedliaa gelbedndsubsequers gaaisitenoing theareinol | gonucl eotide can be fed

f"yiﬁif s SOUTT RS0 s G0 e i kel R R b G RE 2 e

(i.6, hddifidEehd sligdnliylkotidy cahWerfod dizesilyenst fn?é‘ct&d m{oameyhdsnbfgaﬁlsﬁlawntaymng
[ nterstl tial space, into the circulation of an organl sm introduced orally,

etc. Netlwda@ef geney napsmaﬂe rcodingtgenn. Thic SIRNA mayehe mq@yngtr@qiuqamnw the celbod
of the or %%“1 uf’ k Eg d§xt9acel'l g%ﬂrﬁ' {‘%a{?l | Gl RE %ﬁ cel §ueh ik ude
1 nj ect | rec or ex e j ectron | % IF'I

or gani SBilr@flatﬁJlil d:ﬂ\dﬁ cﬁgdmam Qﬁtrodﬁted aply} emMetm)ds Iﬁd)rr srdlumeddudtioarineludiditecehi ch
al l ows delivery of at |east one copy per cell %Qer doses. (e.g., at |east

5, 10 mng DHRBA w@bGO%sf dhe preaniswt Phyyeali methadeaf intEaduging| jicigls acids

ef f

appl | calsidB thiidsplrect9 4t HOSEE 0Bkl BiTEh dhio BE ofPREl bFpn RNA
conpo nesrﬂutnx&n The aganuaysedniroduead irbareamowrtt exchiéioaltow sadelivary dftan tdastied copgpans

P gher PSTEht HIPRG A905r A~ A (B e 10oiqsh SOPAG 1ADS CORIFLPE AL Hiepseent may °

conponegkgy mEx%refﬁE@«FH)ihﬁmbuidﬁC R cr @Bs m a1 udefif? For s‘i)e&ﬁc Pﬁlﬁéﬁh@hé
conprises y-tocotrienol and a-tocotrienol in an anobunt of less than 10 wt.%

based on t[Be80] dn ahe wabgdiment, thhrat leadt ong Miteminil ompamericeant e ¢dnepresad gdament s

For ot o ReL SRy riepRL oS G Ahien®iem S RB RO oo Rppeised i

y-tocot g %ﬂwhnomm@hrgheﬂtﬂhanom EhaTn¥int] emdftung- £ %ﬁdiﬁg%ﬂ' othBfl Vitamin E
a-tocotrienol, in an anount of nmore than 0.1 % of the respective Vitamn E

CONponesAMPRNSEtd. expapleotogptrigarlgprlatsd fionw eigornplm il epmpidyes ydapriaenol and .
[0081] anot her enbodi h nrlo r onpri.se a
speci o TR B BRI S e b 3 ARG P L PR FOBR B8 e o,

. % Zredpectto %éﬂém%dlﬂieﬂﬁs &) thé pésefid indOntidn, ¥n ‘Farivhed¥o foRBuMtioimedhs Why %
30 W.% 35 W.% 40 wt.% 45 w.% 50 wt.% 55 wt.% 60 wt.% 65 W. % 70
wt .29 7frmulatipn &@mmmsmg gspegifioVigminE gpmgonent, fer eample, %togetrlmlol%r 97
W . %or 98 w.9%total am nEc nt .content based o ., Wei ght
of "t he R ERIET AgRRSPf B0t bE STorouoLn sarmenn: kbt Eee Phn

referreget RshREGE WVitdinf BN ERporeht |lg‘d% 8f HY-total weight of the formulatlon (or

composition).

[0081] In another embodiment, the enriched formulation can comprise a specific Vitamin

25 E component in an amount of about 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.%, 70 wt.%, 75 wt.%, 80 wt.%, 85 wt.%, 90 wt.%, 92 wt.%, 94 wt.%, 96

wt.%, 97 wt.% or 98 wt.% total Vitamin E component content based on the total weight of the
enriched formulation.

30 [0082] In one embodiment, the composition referred to herein can further include an UV-

blocking agent. In the context of this embodiment, an UV-blocking agent refers to any

compound or substance which itself acts to blocks out ultraviolet radiation, such as zinc oxide,

titanium oxide, oxybenzone, azobenzone and avobenzone.
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bl ocki ng agent. In the context of this enbodi ment, an UV-bl ocki ng agent
refers to any conpound or substance which itself acts to bl ocks out
ul travi ol w0 20mdi2etéson, such as zinc oxide, titani um oxi #€T/Sezyli®nzone,
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Sbout stBORRs® A sttt amE RSt S AR ROEtn g Confiition etk ©
about 1RGEinGMh babettee’ a08utPMIMODL BBRLB006309; abMk 11 IM A6 abSTTABdD TN tabohithe

patient is an 25 animal. The animal can for exanple be a mammal such as,
but ar epMoto abbwti 3560 M; Zbobtitrpy] tpatgut BsEM; Abms d, pvlab abeand00d pd/l;mboutal .

98] AP 54STRD S5 1SRRG 05, PO PuhShosiuusard oo

formul aﬁl})ﬁ{a (?bL&{téo%p ué\?,giﬂ?)gﬁm huMgtglabPéthO%ﬁ éll\khdb%u* | (gHtho ﬁ)%qty 5@@' ;g\g?%bogps K,

serum S cosneti i'p balm™ shanpoo, I d soap, M,

col ogneso hwi fo a68RCSH00QIME abot EEOTLME1CD0BS50T0I BV UABGUEROC me atoB€5@o pMsh,
i njectable fornul ati on, nanoparticle formor emnul sion of nanoparticle or in
encaps udtwued0§ gMnto hpous S000 My atonb 0 indnabout BE rddnplmit t50aeM; abant 6@l

2011/ 1245Ps b0 BB EDOAB: KVl drrAes) SeC M dBrssrEbefiwent dhepaisbis an
i 155 edarfifafs B alifidi @M R ek ARpIe dTRARKIAL SRS, Bif 2PERAN BRI YoY% HinfaBVbig,
horse, mouse, rat, cow, dog or cat.

[0084] In one embodiment, the composition can be administered as a softgel, an eyestick, a
hard capsule, tablet, gel, dragée, sustained-release formulation, lotion, ointment, gel, spray,
thin liquid, body splash, mask, serum, solid cosmetic stick, lip balm, shampoo, liquid soap,

30 bath oil, cologne, hair conditioner, cream, such as moisturizer cream; facial wash, injectable
formulation, nanoparticle form or emulsion of nanoparticle or in encapsulated form. In a

further embodiment, the composition referred to herein can be used in commercially available
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[ 0085] In one enbodi nent, the conposition can be admnistered in a water
sol uble form Thus, when desired, the conpositions referred to herein can
be wat er wolaohii2pwed by the 5 addition of specific compomsdg011Aomat er

sol ubi | idzedtflor.m of a co osi tion rg;.er.tr gq tz(]iher eti n. can _he obt.aj nedS tf or
exanpl e TBAQIGRIG) SAPRASTHOPS i4Rf G, ngb fitted; 18 L MAN e AR A PaTHR, (RRIFYTIAES t©

f or mul atdefBoedi19fa-fewvsper si bl e or water-sol ubl e tocotrienol forms are

di scl osed for exanple in US Patent No. 5,869,704, [0086] The term "solid

di sper si orl908dfInrmae embodimenty tha camposition sambe adminigprsd ded waterssolubdefami o or

i <por SBROF s, RERIERY B e SRER s B RRER, S B SV el pUGARTRO R, ' °

conppnenpdditied of fRcERNGBFIoh€) A datebSoldbitiped Stth bNa domBbdifiocn Febérpdd Bakrah a
pharmaceutical |l y acceptabl e mater-soluble.polynenéiﬁ and a pharnmaceutically
accept apirebe pbfaeada fr e¥ample oy formydatingr iintood isglid)idispersiano (Ithenestheds 9€s
systens ' | s.particl ; ' ' ase.
These. piriiidle e RHIMIE f Sl Gls AaoRARr S AR S50l PR EC
t han 100Sdratent Mogf)869704. gm i n size. When sai d di spersion of the conponents
is such that the systemis chenmcally and hysicalh¥ uni for m or _ honpgenous
t hr oughoutl0886] clhssPran ssobd digpsrsimin defipessa ehstanhya solid satedpuopressde)a liquidh a
sol j dj ' i cal . ' Rlelale ; y: Lon. "
A ol G BEeR Ratth conBisE ot ForsEvs Epomly itfein g Roplofamis pse )

di ssol vthoughoat gheasshersodmygnient or ¢dRBMEntSUdor sedantple]i thee campmsentsant the
adm ni stered.vi a di ff%rent routes,. For exa orall gﬁ& ni stered solid
g

| e, )
dosage PURPRSIHMCFHRAS Bipersddnfomairix gqmpyised) of @ phapmaceutigglly acceptable yyafsres |

pills, Elﬂﬁﬂ%é}ynféﬂ@) 5P ﬁl&éma@&ﬁkﬂiﬁ&k&:t&tﬁ%ﬁ%daﬂdé?d to formul ate such
dosage forns include encapsul ating ‘materials or formnulation additives such

as absor pt[0e87] ddeetenn disolid dispersionk ienaernpasses2Gystinasd bawing Isufafl epasticlenaf ong

agent s, col quring, agent.s i luents, disintegratin ents, enmulsifier
ot Bhaep e AtpraRL BOEREs abtsh TGS mellcRs e BRR A eeS thradlimh b8! &
preser veldnf2é lesP tHaRQ b i, S0 (1] @aASjiMGn 86 MWhen Sii€ Ididpediditofalle Béponents is

sweet eners, solubilizers, and m xtures thereof. 0089] Exci pients for
oral | y sHehi thats ther estesdap shemisally, asd| nhysigelbngeifpon ris kamogeneny daoughgut af e

Cllm : il , 0 i q . ' |
13- but SRy 8t 3l o e el WAL Bl op il i SEURALE
butt er, "sotid Rokitian'c br, a ¢ glassyasolutiond't A @hsewdolatidbn isd hamopencetid)\glasay eysadng in

et hyl ca{lb nat e, _etcgg/l c&l,l ul ose, g}h{/l | aureate, ethyl oleate, gelatine,
gerfd oi MUCGIAFO08eS splve H}?g]&F%’Lﬁ‘? (¥t oil, isopropanol, isotonic saline,
lactose, 1HeEEsSuesOYPaRNdrtns ERARCRIMARERET8 UfferBR rbute@!HoY 8x Shple, REAPUL
oi |, potassium phosphate salts, potato WD 2011/129765PCT/ SG2011/ 000111

st ar ch, adgmiofsydreheolid dossige fomhscincludadaut ane ot lwanited , to sapsulesnelragees,  gramdesne
il, am n, j bo t hyl | ul di I Yl
O PR O o T SAHOS ke SN BE BB Wt

1 al cohgicapstidingi ntteiilS of RfRGition additives such as absorption accelerators, antioxidants,

25  Dbinders, buffers, coating agents, colouring agents, diluents, disintegrating agents, emulsifiers,

extenders, fillers, flavouring agents, humectants, lubricants, preservatives, propellants,
releasing agents, sterilizing agents, sweeteners, solubilizers, and mixtures thereof.

[0089] Excipients for orally administered compounds in solid dosage forms can include,

but are not limited to agar, alginic acid, aluminium hydroxide, benzyl benzoate, 1,3-butylene

30 glycol, castor oil, cellulose, cellulose acetate, cocoa butter, corn starch, com oil, cottonseed oil,

ethanol, ethyl acetate, ethyl carbonate, ethyl cellulose, ethyl laureate, ethyl oleate, gelatine,

germ oil, glucose, glycerol, groundnilt oil, isopropanol, isotonic saline, lactose, magnesium

hydroxide, magnesium stearate, malt, olive oil, peanut oil, potassium phosphate salts, potato
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[ 0090] In one enbodi nent, a dosage formcan conprise a solid solution or
solid dispersion 5 of at |east one Vitam n E conponent and at | east one
addi ti onavocomnpiagmsat di fferent fromthe Vitam n E conporemiSGatoodas

anti-tyrosinase activit nd/ or anti-nel anggenesi.s activity in.a mtrix.
The mat PTG Biopxfaie e isel 41C; iR s ARG b sPyet el e s, FRambr
wat er - S@édiﬁh&:aﬂﬁx%ﬁi@fhyﬁ@élhﬁése! SRiim ARG yP AR G diunt phdsphate GARE, adl®ean oil,
surfactant. Suitable pharnaceutically acceBt abl e wat er-sol ubl e pol yners

i ncl udesudsese, tetrahysdse furifiiyt ledcehy), andmeixtusesi theneef pol yners 10havi ng a gl ass

about 50 OPSITHRsft UrBptiisthe & aoBles R Rl longSBReR el at o

def i nedopinaesst ahé Yitamdd Etdathpph@andtt RastWnesdbitidnsiododipodest diffeeat frém the
di spersions that are nechanically stable and, within ordinary tenperature

ranges, Vatamin Ejcompopent dha daa apti-dyresingieactsity pad/or peti-mislanggensisistaclinisy sra

Itd 15di . ' L . .
or be olMuREr TR ARAERA EutRER AN GHE phRRERchll) Hoc i E B BEGRE! N0
[ 0092] péigmeniand -as déasbbee phintiieeutivallp racspthble sarfabtangSuitablenpharbexcaitallp

herein i1s a polynmer that can have an apparent viscosity, when dissolved at
20C i n #escpigbisotiatessnluble d1olyners onelyds,)but e not dimggslotaypyater-sahuble polymess 700

mPay . | Rz{vfixg% a %lsdgf ?rﬁr?séﬁ(gloti:glgggﬁg? ?{'}T %) g)? at [qugj’%)}’cvﬁt &' leas? |6Ubb? 810 gjgénﬁ)roﬁt 80

sui tabl e erred to herein can in but are
not | i n?C€ edabomt h@hpol ynmers and copol yners of N-vinyl |actans, especially

honopol copql ynmers of Vi nyl rralidone, . .

ol o nyt 0i e Etybemp s by ket debordghovs s fasdhe pisneraing
acet at egdHd \Lb¥bnd 0P PéddAAURpesRNt Whas @ré Sh&hanieMly Cidid e WA srdidaly |
particular methylcellulose and ethylcellul ose, hydroxyal kyi cel i ul oses,” in

25 par t feowleaturhyringssy prudipsiensbyl tempssaturen yablex yal thet dhksolié| salmtionesor iselid

partd cul.ar hydroxypropyl met hyl cel | ul.gse, .cel |l ul ose.pht hal ates or

DEc naBher iRy SRR OB af ol Ffpisch RS A MR RO BnFhckl to blets
hydr oxywithpylyeinhall aedingbosBlepit Arlsat e, hydr oxypropyl net hyl cel | ul ose

succi nate or hydroxypropyl nmet hyl cel | ul ose acetate succinate; high nol ecul ar

pol yal ky| d8@92lihgewatei;etiuble nobymyest egpprriiied gni a1dosagg fopmyisfstadl ©nbergini Wea and
| | . : | . yo | t . [

oyt RoLgmEt LR 108 aff Abent L1 B00nR VRN (RIL B b8P HAELIOR SBRBA

met hacr ¥ P4 owv/agiofi ne 5000 mie s haaf\titat760 aMacl ynefr SmPhstty 1 00miPaacr yl at e/ 2-

di net hyl anj I t hacryl ate copol yners,. poly(h oxyal kyl ac¢ryl ates),
oot 3 yar QAT Rleriiele mylanees s Yotciesi i dé&agg&?mr?%%@ 46 S50 §9er &
such asjnc i 204 Lird 2SI (3R dd1 R0 bhd COPOIVHIER! §f RiviM{MbtaRGeLptGaiiynd
crotonic acid, partially hydrolyzed polyvinyl "acetate (also referred to as
parti al homepmbgnersi ad tomlymemydf Al-ciojio pyirolignpiey i grypoluvioplpgirolidineg@Viand
pol ysacehay des sieh s cariageenalis,) al A LOURINENS AL KAl A u o "
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 oxide
30 and propylene oxide; polyacrylates and polymethacrylates such as methacfylic acid/ethyl
acrylate copolymers, methacrylic acid/methyl methacrylate copolymers, butyl methacrylate/2-
dimethylaminoethyl methacrylaté copolymers, poly(hydroxyalkyl acrylates),

poly(hydroxyalkyl methacrylates); polyacrylamides, vinyl acetate polymers such as
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5[ 0094] The term "pharmaceutically acceptable surfactant” as used herein
refers to a pharmaceutically acceptable non-ionic surfactant. A dosage form
referred wo 2nevedresconpri ses at | east one surfactant ha\P'Cmg;GaOJhy)d(mphi lic

| 'i pophili c.bal dance .(HLB)  val ue of fromil12 to.1l rom.13. t r, from
1" e o L BoPopReR e Eals e sttt i et e BB L afdate T

|'i pophi kdferr&dIREt &N GRARIAIIFC SaponiTied| oyﬁgv h‘tqu aVdhtEy, poBviWr ApdHII Gligstbsh@ances
recei ving higher 10 HLB val ues. I n one enbodi nent, a dosage form
r ef er r egolysackhariden sudbrgsroagageenans, galammenrpinaaMzé@uhmwmwraw@p@w aae or

surf act antshsel cted from pol yoxy ethyl ene castor oil derivates, e.g.

pol yoxygioﬁfﬁ S ycerol triricinoleate or polyoxyl 35 castor oi I

( Cr esrophor[0094)Bthe &rmpP Opnaei@intiydlBN aedep@bleO burdadt it als abdShérBinagefers to a

pol yet hyI engl ycol 40 hydrogenated castor oil 15 (Crenophor(r) RH 40, ~al so
known aghgsalagentigally acaspi@bleqionaipeig sueagtant. §i dosage 1563141 t9 digrean comprises

hydr oxysig t

(Cr em)pﬁ %{t)%%%‘(’ gaﬁ aBPiéér%téé]%ﬁ%%%ﬁ ? ylpglg} gé’g{g er @%&@%@r fret?%il/% teonleg (J 50)
sor bi t afronrel Pto 179 byﬁe;melmhyllsn%c( BOB systehi dtaibutes maalegiatvalued veamfattan8Oyith

pol yoxyet hyl ene (20) sorbitan nongstearate ({)Tween( r) 60), polyoxyethyl ene
(20) soHBPRNAKC SHYSIRERSTEecAYIBE (orva i yalyey andhydsepRilis sehstanceneceivimg highepi t an
20 m)noh?l W HMiges( Tween(r) 20). O her surfactants including those with HLB
val ues greater than 18 or less than 12 may al so be used, e.g., block
copol yrer 0095]dh hytlee erabadimndet, mdomgepfph&rnefemddd@ hedeso ckmpnisesame or more

| hy| | | bl o | | h
Dol ypr opUHEHERpRDY HoehlBhlemhrfEiaiantie e Farp PO PICRANERY Spoiaioa] defvates
Pol oxangg( 5%13%§§ethﬁa£égﬁ%@ﬁﬂ (tFiticiaBRatcObr BOlyOXATBS (Jal'tole)Zl (@éh{&gﬁ&P e ro? t wo

or nore Surfactants are used, the surfactant(s) having an HLB val ue of from
12 to 1golpoeye§rmeglya@ob@my&teefr@tne such | as apaly&hylenglycaled ¢ hydrogenatedy cestasr eibl y

t % f Lhe total t of rfactant d, 097
S aglc BB eterdT Hfoise Koot s, bRt PO Rt sRB s A RS rEReptatvariol o
addl ti vmrsﬂay‘sltbaae&e)f dropuly Byl bl pdod 60| idFd geaates cadder il (Qreagphbe RHi 40)e6153 and
di sintegrants. Such additional 30 excipients may conprise, w thout
li nitat meRC ity ﬁ?lé asger ©f Polymxyyethdengh20p soxbrfany @gaPOW%?éRﬁ]@'l?@r 0) sorb[temgs]

Do f t \

of - soverrongh; ERVEAT 08 EBl/SaaRyDR: 0By ' B HBSRME Y (vl 50 b
} gr (r)np;)e ng?g/oﬂ]egg/gdlef(aﬁmorbm ﬂﬁﬁ@a]ﬁaatesmgséxﬁgg)ﬁ, bt @GQIbi%ethﬂbms ) dm&ggt
one?bt haenplayidte (TviRep; Pﬁg/é?tﬂ?ro% c'ﬁave}nﬁﬁgl?l&a%*ﬁt%m% alpgRootag F"F?fe?‘

I ngredi gt 1&@ kil 1@rﬁa§/ Af8HRAlkE)| &g Wbk € Qltsrlﬁfeﬂgﬂ&lé)@xlﬂé 9&@5@991@1@

that the release characteristics the ac |ve I ngredient(s) can
cont r ol bxide, Faso exanphe, as t polyoxystiylériee palyprypropidersen bloick atOpdbwrSoy or

polyoxyethylene polypropyleneglycol, such as Poloxamer® 124, Poloxamer® 188, Poloxamer®

237, Poloxamer® 388, or Poloxamer® 407.

25 [0096] Where two or more surfactants are used, the surfactant(s) having an HLB value of
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.

[0097] 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

30 excipients may comprise, without limitation, from 0 % to 15 % by weight of the total dosage
form.

[0098] 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.
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5 including an active ingredient in one of the outer |ayers, and a
mai nt enance dose by including the active ingredient in the inner |ayer(s).
NUItiIayewouabheVmstypes nay be produced by conpressi ngPCmsGao11roooiel | ayers

contr bt dospeC TR OGN e Bub iR SR mpel BB o fleast ong,

al so i npthey efyet. alsmﬂaytd mwciﬁs e fhvegagd RAPEA abee: indredidfls detsich ede t he
filmcoat nay be an enteric coat. The filmcoat usually includes a '

pol yner ingompatihle withiong anether Gan beguedessed, orhniohy peleasy Ichmraetrystics of thestive

hyd | |

YO oS BRRmS] Ll S corOfeq o Bt 7T TRSGMSEpRORR! MA@

e.g.5 pOin)éRth@ angtigt yg@tdierd i6 bhé af therduterdayrs, atna'\b&ﬁﬁlﬁfehaﬁc;éll&»se aycilncludmg
optionally a pignent, titani um di oxide or iron oxides.

film code #@vagrﬁﬂ%t @b%ﬂﬁ iigner Jlayes(sy. Nltilayer- waleésixnes nrpe bﬁ. Prﬁfiwét by
usual | Ye 9 y wei ght of the dosage form [ 00100]
Q her spe %Swf J“Jl(?é?a}e&aﬁg?nr%&t he conpositions referred to herein,

i ncl ude, tion99¢rFarthemndre ra filedcdad onalie tabledcdn ¢ancpibuds tu)n‘heteamtmh eihidhsa taBlgc h as

pal moil, which can be sed fo t he manufacture of a sof a water
sol ubl ec@nb SV Pl dh filip st lmpr%?ﬁ tpite gae Proydeoppn € %W%Fé{l‘iﬁf df of

sof fo dr §disd, ¢ ﬁ#‘éoéﬁ%&y 9'&1?9& %a% PR c é‘MH zhlyclﬂ Wﬁ ﬁ@lgmfeﬁE filhe
nanufacture o soft capsu es an lets, or ets can be used
for thefommmgfraatbmlesudi aS’thdﬂox.}q)p(m,yﬂ Hsalhylcell[uﬁﬁ&,(]ﬂ;]drcﬁqprdﬂykeﬁa}wé aot acrylaé t he
conmposi t i on erred her in f of . wat ey sol enul si on ui d,
oot 1 EnBieta B CoRp I HASS (S o iy o P A<t i FH <D g Brihet

25| yceédn%sé“@' pasRper, Oé ge'iﬂaliy%thfyle%% S%lé/&ﬁlt & Wmaﬂth% gl &t f&@nP Stype, and
honogeni zed i nto an enul sron. for enul'sifiers which can
be usedortionaliye pfgmem;lqag |U(§fml‘éﬁl dmctld;r orslmm@{léeSe thﬁ Silmreopiiegiingy |al$c|cgmeﬂsebut

ar g gnot, |n1t f ester ceti aC|d S

rodgl yelsi Al ahitt ARG toeClbln SR GRS AR R RS % DN AR 0Bt s o
nnnoglyﬁ@ﬁldes succinic aC|d esters of nDnoegcerldes, di acetyl tartaric

acid esters of 30 nonog Igcerl des, pol %gaéycerol esters of fat t% aci ds,

pol ygl yced®108b| yother iorelic eforms rafi fupiulasingy §1eoF°1F‘89%19°Ich refstredyte phareine
gl ycol 4 gltupé Suf bref ﬁgth}ﬂnt%ﬁ'tgﬁatl\ﬁat &l ﬁgmﬂfsf $6RbHRSTs, sk phﬁf{]&& rwintlf baoEe
esters o atty acl cal cium st earoy act at’e, or enzyne
di gest ad;eﬂ dari thdnmanﬁfaemzqm doftegel ,eedwhtecsdlibhle emulAfon l1qu1d form, which can be used

/12 5PCT G2011/.000111 ter dispersible ers. of
heconi SS00 4156K TG & ok aieh dBReri, PTG BRIy P vl g
t ocotri Iﬁ%ﬂfa&ﬁtje of! 'sgfﬂ cBSsuRs afd @dbtlétﬁ Gr BBAdRELS, A hickE bRt Bd fdedrtdy the %uﬁ%hﬂ@gf fied
corn starch, maltodextrin, cyclodéxtrins or corn starch, are added to the
t ocot r i kemd tapsiles. The mi xture can afterwards be spray dried into a dry

powder .

[00101] 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
25  glycerine and blends of emulsifiers. Afterwards the mixture is homogenized into an emulsion.

[00102] 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

30  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. .
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5[ 00104] Beadl ets conprising conpositions referred to herein can be
obt ai ned by providing tocotrienol oil liquids as starting material.
Afterwardsozgﬂhavmse corn starch, sucrose and ascorbylPﬂ&BﬂhOHﬂBﬂﬂle added
in one e epol. Th 1 Xt i Loto
dry bead lngp HMSF (fé@] &'ht%jr é%ﬁ& iIrblle fgf |t%en§0n\/\qi’1(%(sg:t§0r rrs?en%?ﬁg%ieﬁ %guc?l on

and del nagifictafedt bye pahadig l@cottx@éﬁ@os)lﬂt li@iigs b sartidpeneitdriall Binalsifiesy) Suctinadf
t he ani mal body vi a subcut aneous, intranuscul ar or |ntraper|toneal (i
%@ﬂﬁgnly

i nj ect i Brdified Gorp starcdy paliadextimt@elodextane st cEngRchnte gidedbio the tac
d | d t th t
used, sobiofle bt Lol UM BELGAD 4ok B ATRLIPRo RIS Tont Lhe compos ti ons

refeyred t[00104] ei Beaiddts bedngiizing sompedtiondt cefefied rat havin hd WNybtaifed by
suitable means as | ong .as the intended therapeutic or  cosnetic effect iIs

achi evearowdfmgs@ﬁetrléﬁ%m h@ndssas stiing patesial t ABSTWRESS Belatins, £AP Hansl, sucrose
adm ni spey 68 of bpﬁ g)afxﬁiﬁlt@%e' §d¥ed Vih e ORh R Aim Pt t{o“&&%&ﬁﬂ&?& dil. I%é%&‘?&r‘e‘ il
oral, or recta transmucosal, or intestinal or Intranuscular,
subcutaqgmpdmabmmjmymmmﬂdnlIar or intrathecal, or direct |ntraventr|cular,

or intraveno intra |tr rlton al i.ntranasal

adni ni st r 098] 25196@}#7%1 laﬂ%lwﬁ?&%e%lp ¢ IRERBIGEPR A dPlyerR el herrboties a

p hameC&Hﬁﬁ&ﬁ dn¥ iR6 %ﬁmaﬁ)ﬁ @f/srtélﬁ' lof e, ﬁﬁiﬁ!ﬂﬂio@?tﬂa sUB@utaﬁéHuE' iBfram@¥cular or
"excl pi ent” can include any pharmaceutically acceptable carrier as |ong as

the carintreperitgnaabniat)i bijestmns hnommrselyngab:dlamdt slosdges h@rémylenel alycoh isna not
injurious to the

ot mmayaeR 3otve for SETY Fo b ps PR et B Ror G e ot

manner ﬁ@hﬂgﬁgﬂﬁaQﬁﬂ&ﬂhQny@ﬁnQMM§ﬁO|Oglca||y acceptabl e carriers conprising
excipients and auxiliaries which facilitate processing of the active

conpounds [00#06] pr Easampastipnikiceigd da hetsmn ¢anehe ashministared inte thel gatlemr\a@emy
foryml a&dl arﬁfe%%pa%“l‘éﬁg 25 YR %t%ﬁlf‘ed RbSeflc. &déﬂsgie?kr ?%,CP% &Jh?«?v%

pharnaceu IC acce ["e” carrier or exci ose
hydr ox yéiﬁlbdt},{ﬂneﬁ?ds | the QStﬁposiﬁd)ﬂ tdrofe eraBplatte adhiﬂmaie&tdem(dme)pageﬂnl x&dilt@llttﬂ or

pol yal cohol , polyvinyl 30 al cohol, hyaluronic _acid, polyacrylic acid,

car bopoltTAWCYIEE PT Sb‘(S?IBB@a‘PFe‘Pral r&mryfté&grefrml@we;a aﬂrdl%ﬁﬂpelo%ywr@wﬁm OBnd
bl ock C&B%ﬁiﬁ@ﬁ b ElieRledun! %?Hﬁ'ﬁ‘%tﬁ&ﬁl O3t Giect RH& PJ? br iGPvERRRN or
cycl odextrin, |iposone, nanoparticle, nlcropartlc e |nc udi ng m crosphere

and nanogphéeea, mnnﬁqumﬂmupharnmmn&mﬁggmmuhﬁa@en shleld ocular filmor

oot ant | IRl 'S | 108 phagieR cal R BRORGR irice Pt 3o iR AR | cal

C 0Nposi danQét d‘rCHiEfphe"h't NthetcatrR#S br O8RIp \@x{t’a eairfelde a9 %ﬁﬁnﬁ:’éﬂh@aﬂly' a%@ei{tabq)@ €
addi ti onal conponent different fronlthe Vitam n E conponent that has

anti - t yraos¢rmasslenges ith @aynqnld/cgmpahblﬁ -wiigh aﬂ@gmghgnta@tf ithe foymuigtien @hd nphe at
| east one._additj,ona nt feren amin E ¢ nent is
sel ect U, &snt? € pa& up Cg r{sllngpg Ili)é x%rfacelgtlcaf ? x}s\éo; use 1n accoraerlrrpc% itk

an an erS nase
i nhi bi t#@e, pRsdpel mvémml ma§ betfamlﬁl,ateanuamonvémlroﬁsll nem@eRNAingnba¢ far alvee

agezr%t, ﬁlr;fs%?cfglléa lglogécggtzglepga%:ar(gecorr?;rms?ngme))((f:ll;){eer}ltst ggcrl egxﬂlanes 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

30  alcohol, hyaluronic acid, polyacrylic acid, carbopol polymer, poloxamer, poly(oxyethylene)
and poly(oxypropylene) and block copolymers thereof, polyethylene oxide, polycarbophil,
chitosan, cyclodextrin, liposome, nanopar'ticle, microparticle including microsphere and

nanosphere, niosome, pharmacosome, collagen shield, ocular film or combinations thereof.
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[00109] In still another aspect of the invention, there is provided an
oi ntment or cream conprising a pharnmaceutical conposition as described
herei n. MWPQOWLINAY765n yet anot her aspect of the present iPorseRoanottihere is

provi ded uc [.Si Iy C |.St.] . t . .
D o e aBLRG | Clo SRR SHOS o B hAGiBh, B R f6vided g pharmaceutical | |
enzopyT asmposition. chmpesiag eMrblesitn@t ViGmid-Eli doyithoner, nd %t Sedset drrBddidnad-

(4,8,12-trinmethyl-11 -tridecenyl)-2H 1-benzopyran-6-0l can be acetyl ated.
[ 00111] corpRonent, Bfere drqm (thes Vit & goraponent By hae aatihyiggipass aqtiyHy \angrer

practiced: | : I : LM ' r

it at Eachfentss SOFAS ke £ 1BHF Bhe Sl LG Bfonid Lk Roff e

terns " Vitamid & cugtiponentnisl setbicted” fromcthetgaoup o@isistiag mf ahaltloxbdant, eatyrosinase

expansi vely and wi thout limtation. Additional lﬁN the terns and expressions
|

enpl oyeibfiEios A pRlyRhegel? (dlaaIRs 28 ANHEYIOSINGES BN At InsrieasReenagengs an anti-

li mtatjQn. re d S i i inth f h t d
t 4 SidtSeltidr&t i on in the use of such terms an
eXpreSSfyg%%nag?ggg%hﬁi ng1 am? eqﬁtlﬂtlal ents of the features shown and 20

descri bed [60109r t Inostd] srdudirez afpecbof thetinventioecthgrd Beutovided awv amtmest or cream

nodi fications are possible within the scape, of the invention clained. Thus,
it Shou?ﬂﬂ%l%ﬂg@é@?@gﬂltlpﬁgpnmoflﬂgﬁgﬁdqsﬁggﬂlg‘gglﬁt i nventi on has been

speg fi cal scl.osgd r r | and Is :
rmdﬁjf | cat i[g%ugpmd i\?a igta;tn?%l}l&o B?ﬁe&?tn}%e t.géé‘ﬂgﬂieﬁ%‘gﬂi gﬁa?t ﬁée):i5 gvﬁaﬁgﬁg{rﬁ(ﬁm

di scl osednprisingrer rcessistingdoft acyibated 3ok dihgdiol 2,84, 8-tetrainethyt-2-(4 @ -trinathydld h

nodi ficatjons variation re considered to bhe Wi, t hj e scope, of
this i nvgﬁﬁnaﬁw-l-l{eem AL @Rt i Oﬁggen;seén4-§§yéfq-%58tﬁgf%me@yg§a
generi C@t',é,l’z-!ﬂ%ﬁ&hﬂ»lﬁ%ﬁfép&fy(l}?iﬁ-l%n&%ﬁn-é%@%ﬁﬁe ahdyigoeneric groupi ngs
falling wthin the generic disclosure also formpart” of the invention. This

i ncl udes t[0@1d¢nethe inyestoonispilusirativélytdescribed drerdinnmayi suatablypbeopiasticedrin the
ter f ardl ess

of ‘et frerdho gy HipteRESLs RS aalcR e PRl i P LR Broae FBFE
[00113] TRAsherbr @AfAPIeNEIN Serfise" ddhiphisihgt NeintiobingW Nebnedifing® eod sRANbE idhd | Ng
exanples. In addition, where features or aspects of the invention are
descri bewansivelgepd vwithongliriigtion. isldroanelly 2t SPTTAKIGRPI IS D00 EMPlayied higkein
(oSt K1 LD GAERRTAAS RS EDL By SRR o0
Mar kus hofy suahp termXAMAL EXpressions of excluding any equivalents of the features shown and
20  described or portions thereof, but it is recognized that various modifications are possible 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 inventio';ls embodied therein herein disclosed may be resorted
to by those skilled in the art, and that such modifications and variations are considered to be
25  within the scope of this invention.
[00112] 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
30 the excised material is specifically recited herein.
[00113] 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
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Exanple 1: Materials and nethods 5[00114] B16 nouse nel anoma cells were
purchased from (ATCC, I\/anassas, VA, USA). The base nediumfor the cell line
was Dul bewoaos/mensfi ed Eagle's nmedi um (DVMEM . To nake the/scaomploetiel gr owt h

medi um I f 9 base
reci um S55 PR ME ol VIEecRBREF bl Bl Alend S HESHRIST ik S 00
tocot ri esm@k bt &y indBiduabmembBHr sobgBup Of heidersfofahe Mapalshgf@ipt y aci d
distillate (PFAD) using nol ecular 10 distillation and Novasep(r) equi pnment

(Novasep, Ponpey, Fr ance). The ext g3k PQ; Fcility is located in Tuas,

Si ngapore. The PFAD feed was purch Kual a Lunmpur Kepong Ber had
(Kual a Lunmpur, Mal aysi a). [ f E isonmers was verified
by HPLC and gas chronat ogr aftty- 1t oc—perceh earx- area. Exanple 2:

Syntfiesi s [9d1133! "BY6 hﬁiﬁbé‘m@laﬁ@ﬁb@él@s ﬁré{e(iﬂilclﬁiedli@@nQATDﬂi Mifassasv i gsal.ved
in 20-50nml al cohols or al cohol/water m xture (sol vent) and was_cool ed down

to - 2oc;The baspomedigny &rothe cebidinei vaeBulhgesr'agodificd) Bale's arrdivm éBMlél‘e(;Ir) yTtaﬁr ds
FFA) A :
50, 1bompbt Rt B RGNS pold1E BHE [l BRRefiol AP HEGAII "

m Xt ur etorhe batd mieeidnt) MdRbtrivsgoIWIBH apd t(ﬁﬂpbdfral (R 1§<>méxe ahd alve ﬁﬂﬁi foaottiefdl- f or
1to 9 hours in the presence 20 of the cataly ridine (O Byne et al,

St udi estigl fiapion, (YRiEk weve pusificdviirery apgipnt: attym&é%aatedé’rl: )t seng polasylar

t t F
Bi of Doy BHRRISATRR RbY B0 calBRAS (b RHE AU PR Tt el Kl i
corr esptmahedrgna{blad dimgapdre. The HRAHD foed evasepm(v}mded:))fronad{mm dinstput [Kafpbo® i n
th 0 100C. Th id di | ved 20
washed. grhgé Ryl P ﬂeega)éﬁﬁe iy SR VB E Pomrags | Ysyitis S8 St o
The obt gined cﬁfmﬁaﬁ}gyﬂ’c)%&eq{ F@?e&nggg reduced pressure to afford dark

ua

yel l ow oi |7 These resi E ace es were further pur|f| ed by short path

d| stillation (SPD) at bar as descri bed

obt ml;’gt iﬁ@’#ﬁ f’oé%{lgaqwaé/ d‘éf?% %}¥ec1r %%Pgrl%ﬁo PVE aceta 5rsq§cont nt was

30Exar’rp s61vent) WYd SR8 bR ABHATELS (P CRidd 487 td Rimove m{pgﬁﬁé@&ucﬁrhs@@ldl&fét aRdto3
UV-vi si bl e spectrophotoneter with a photodi ode array (PDA) (Agilent

Technol fieg &ty Sidst HFG) skfter t@asolusm)wasarsmosed] the putified palody EoWvastuwixedewith a,
rangi ng [ 1297 S&20 O111.fr 200-500 n using.a 1l cm
caver ¢ 30-TRAHEASBE AR gl i P vt BmbR g et Ao Tha g Sty
UVM 57 Gandhalder Wwitﬁ%eﬁm%tuké‘@yclé—’ﬂbﬁlnib%ﬁﬁ, 1008for 1 to 9 hours in the presence
20  of the catalyst pyridine (O’Byrne et al, Studies of LDL oxidation following alpha-, gamma, or

delta-tocotrienyl acetate supplementation of hypercholesterolemic humans. Free Radical
Biology & Medr'cine, 29, 834-45, 2000).’”Excess acetic anhydride and its corresponding acid
and the catalyst were removed by vacuum distillation in the range of 60°C to 100°C. The
residue was dissolved in 20 ml hexane and washed by 20 ml dilute NaHCO; aqueous solution
25 followed by 20 ml water. The obtained organic layer was dried under reduced pressure to
afford dark yellow oil. These residual VE acetates were further purified by short path
distillation (SPD) at 160°C to 240°C under less than 0.01m bar as described in US Patent No.
4,517,057. A clear yellow oil with VE acetates content was obtained and no free VE was
detected. The total yield was around 85%.
30 ' Example 3: UV spectrophotometry and emitter
[00116] An Agilent 8453 UV-visible spectrophotometer with a photodiode array (PDA)
(Agilent Technologies, Santa Clara, CA, USA) was used for the study of UV spectra, ranging
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Exanple 4: Cell viability study and tinme course experinment [00117] For the
cell viability study, 5x103 cells re-suspended in 100 1.d of nediumwere 5
pl ated i wo2encizowel | of a 96-well plate. The cells werecrisenotiroe@tied with
di fferent concentrations of the vitam n-E isonefs fof .24 _hrs. After éfbg

t r eat nefAM 200-508 nen, wmg ad| e yRetter Thg/ WY B; Sr?ur%sf;fgﬁgr%ﬁ?ﬁﬁa?l? &3s pEqVIdqdny; s,
ated at 37C for 2

MO, USA).. g I A
hr s. lealt)es1 ofUngggﬁglc\:é%Fa isld@{éhtﬂ%g@?g}g@dsagﬁﬁ’n 200 ill of DWVBSO and
the intensity at Fanipk $e€elireiabilitedtudyenid émpepurserekperimentpeat ed t hree

times 10 in triplicate wells and the gr,om h curves, sho h ans and

st andard ¥k i divs thesellyipkility: SWS?é?Q? ' 16(?'?‘??@‘3“‘16‘1[19\3@%815 Ogé{ég}“lnéﬁ’ere
prot.ocal,s _have h Cle reviQusly. i ) ) p L.gancer
Cr ot Tafegarf B8GL AIERE 56 REf BRI the Refiliude- ulh medbL R, kRS

r est or alohesht@fiofs SRAHE STtARineR Moafesd o 24 Gad. QLR tigenetmsnt, 206 of RITT 18HbnO.
Briefly, cell lysates were prepared 15 by suspending cell pellets in lysis

buf f er (1 50g/midn PBSTSigma-&idrich1-58 Lopis, M HRd) wes reded toreachympuedl and. thosells

d hol at.e, ., 0. 1% 1 / tini 1. 1s/,nml | ' 1
o1 5 HeibeieA 205 R s R Ristdp Siedf b s SURERLES n bt ot
nmeasur ag\ige) A heSndeksify 21565 hinf\fad Ynddsured. Bi4eh RaferirhedtGisaRpedté thtéeAimesAN

equal amount of protein (30 pg) was | oaded onto a 10% SDS pol yacryl am de
gel10f orinetigateoptitsrandities growéncurvessbpeed gie oeans aad pengari deyiatienfe 20

di fl uori de menbrane (Arrershagl Pi ?Cgtwﬁmﬁdmygﬁ\)' The nenbrane was then
I ncubated with primary antib ; m t enper at ur e agai nst
tyrosi nas@o1g] . DégilddepRtanls RakeSBednadésctBeBippéveadsilivgihu kncal, Aativel

Cruz, CA, USA). After incubation with appropriate secondary antibodies
si gnal enfieansey effers of gardic Wgrivgtivesy inkypition, ¢f O&P‘Eﬁrtcieﬂgn‘é%%‘éﬁ%o(“ﬂhé?%é‘iﬁn ofrhe

expresst Al alin ISpASHLD K83 e a2 { L8 BALAY, QRATIPAEOPEE Predalld
t ot al %gge}}}\%;lpglegg%g%lb@xarrpllngg%{:ﬁ%egoeﬁg transcr?gt a}Ls’e PC% q?oo%l{e . Tot al
RNAswashyi suepetidart ¢edli petletSrin yels buffey €50 mawd/o MdissHCE [pH $16], el whmol/LN&CL, $%
protocol (lInvitrogen, Carlsbad, CA USA). cDNA was t hesi.zed I n he
Super SC,NP%Q, O3 % sdeoxyghalage, &/ 1erndas s gaiml aprotain. ¢l B é‘ﬁﬁewpgbé@? ?@%"{/JSA)
and vas,t o} i b LRSS AREGIE GsiRE EHE Hb@far d
o mer PR b A e g Ay b RRlBR 3o BRESIE) Sl WIPDE BRI N
1) and A&4ekiEBV-RAE Herdulés) CIA) 858 )ABN Zqudl GATAGAM FroETCCAGRAAV S lodded Shntod 2] )
(SEQ ID NO 2) and WO 2011/129765PCT/ SG2011/ 000111 ..
a 10% SDS polyacrylamide gel for electrophoresis, then transferred onto a polyvinylidene
20 difluoride membrane (Amersham, Piscataway, NJ, USA). The membrane was then incubated
with primary antibodies for 1 hr at room temperature against tyrosinase, Id1, and beta-actin
(Santa Cruz Biotechnology, Inc., Santa Cruz, CA, USA). After incubation with appropriate
secondary antibodies, signals were visualized by an ECL Western blotting system
(Amersham). The expression of fB-actin was assessed as an internal loading control for total
25  cell lysate.

Example 6: Reverse transcriptase PCR

[00119] Total RNA was isolated using Trizol reagent according to the manufacturer’s
protocol (Invitrogen, Carlsbad, CA, USA). cDNA was synthesized using the SuperScript First
Strand Synthesis System (Invitrogen, Carlsbad, CA, USA) and was then ampliﬁed"by PCR

30 with tyrosinase-specific primers (forward - primer, tyrosinase-S,5’-
TTCAACCCTTTTCTATGTCC-3’ [-2236/-2217] (SEQ ID NO: 1) and reverse primer,
tyrosinase-AS,5’-TCATACAAGATCTGCACCAA-3’ [+63/+42]) (SEQ 4ID NO: 2) and
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GAPDH specific priners: 5 to3' F ATGACATCAAGAAGGTIGGTG (SEQ I D NGO 3);
5't03' R CATACCAGGAAATGACGCTTG (SEQ ID NGO 4). The PCR cycling protocol was
as foll owso280/ywEes for 10 mn at 95C, 30 sec at 95C, red/Ssea11an0136C, 1

o it it P BRI SR DB S
st om R o T anoge o seasy o e B AN P el 1 1

106 cel fadlows! 3Q cywdesdor htmiasteds C,rB06enat 950) 30 s 4t 66 Catl thipas 72 C5 ahd 0 tnad or e
bei ng subj eqt to oynd treatpgents (20 and ST3;. ImTRF, 1
o um bt G BveERas o Pherbaik SoD g tme dby NS s SelisBR e sB e
0.05 5 agfu. Th%tpdlebfoda&gqv'erétlﬂgé%pﬁbf&rse&bﬂ ah0f aYRbde0sts ahd SR PRAusRB al %egz :

At different tinme points, cells were harvested Using trysin-EDTA and
cel | pelldmirentetion syseghed once with phosphate-buffered saline (PBS). A

sanpl e anobunt from each co und treat ment group was divided into two equal
parts. These cell pell ets_m@-'—‘i—ﬂ%z—ﬁm . ERcas prior to the nmeasurenent
of the 15t[wmz)nas% afddnéiraYcel ds el (ArieNs/Gellf Gote inEXsHIR B Bivell1Red PASE

activit [00121] Harvested cell pellets were honogeni zed in R PA buffer

(10 mvi %éﬂf}tslﬁl-]@i bEtoke eing subjestedrtummundqtecatmmant EOaxMaHS| anded T30 payy $BS;, 150
mM sodi um. chl ori.d d 1. i i nhi hi |_ag
ool or SRS o Rl bl PR Auin e Rt Yl Y AR g B e

sanpl esacd; $En0ABIrRh) 461 VafiowO treatthent@erieder At Herdht €imespaiatshatidtwere00
Al of 0.3%L-DOPA (Sigma-Aldrich) was added. Al sanples, including a blank
cont r ol hasvestadpysing, frysp-EANA @nd dhq cqbcpeilets pre Washeth aneei wath riwephats-buffasedyi

The dopaRAL 8PS, of TRRLRN{AATERAF BRI IE TRASHL AL dRhad i o The

absor banc ercent age val ues etre groups nparison to
unt r eat @phal paits. ol'leseveelk pelkis uvat atleragtoredts tat p&0 Cppriproto theem@4sutenteat ofirtid ei n

content, which was determ ned using the DC protein assay (Bio-Rad,
Herloul egTosEgse ?Jéﬂ)‘t}’a& R ani n cont ent [00122] Harvested cell

pellets were dissolved in 1 E‘iagﬁéle%’:\'ﬁ%giw&%ﬁ{rﬁi de before incubation at
80C. The nel anin content was en rnnedi ately neasured at 420 nm The 30
absor banc ¢0pi@dt entanyestechtalepellsts wire homogendedymaRIPA butfardid aniisksis-1H6! [pH
LR RN 5o S T RS Rl B e
EDTA) with protease inhibitors and placed on ice for 30 min. The supernatants were collected
20  after centrifuging the samples at 15,000g at 4°C for 30 min. For every 100 pl of supernatant,
200 ul of 0.3% L-DOPA (Sigma-Aldrich) was added. All samples, including a blank control of
RIPA buffer and 0.3% L-DOPA, were incubated at 37°C for 20 min. The dopachrome
formation from each sample was then méasured at 475 nm. The absorbance percentage values
of the treated groups in comparison to untreated controls were calculated against per ug of the
25  total protein content, which was determined using the DC protein assay (Bio-Rad, Hercules,
CA, USA).
Example 9: Melanin content

[00122] Harvested cell pellets were dissolved in 1 ml of IN sodium hydroxide before

incubation at 80'C. The melanin content was then immediately measured at 420 nm. The

30 absorbance percentage values of the treated groups in comparison to untreated controls were
calculated against per ug of the determined total protein content.

Example 10: Establishment of the B16 xenograft model
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WO 2011/ 129765PCT/ S&2011/ 000111 [ 00123] The experinental protocol was
approved by the I ACUC Commttee of the A-STAR Biol ogi cal Resource Centre
(BRC) at woapnli2376§1 ACUC no. 080302). Mal e BALB/ ¢ at hympcTrsGdel1roneiel (4-5

weeks ol d, 2 A . fro I I r'bor,
Ve, usa) . IPEERT,c e MR HERELe LB phi A A AR IACRRS it SPind A
Centre STARBBapedital RéSbnga@eher (BRE)IattBiepsisa(1A@UC ¢ond80302). VAl BALBL
551% rel ati ve hum di té’ 12 hrs_light/dark cycle) with rodent diet (Harilan
Labor at #hyeic nydecmice) (G} Aieaksopids 18128 g)uete mmehased forh dhe dagksor Aeborgompsi s

wat er s Iy i h - i Br i

b et r ol i, BES URA) RGN Lie B0y SRt TR e, P64k BloloBR 186 LR (RhE

5Xé(ﬂ5 p(mopmlfsasmaﬁire)haﬁ}e:r shékstaﬂdwdf gimﬂdllt(i)ae'(m &r:;aé, EE«El%l \rtcnelaevé hﬁrﬁmﬁt@glzh
cut aneo Into e n ) nuade mce. usin a_ 1- syrrnge wt a

Zg- ggug@Sd@&ﬁ@kcz@@ aﬁﬂﬂ@@tr@shﬁmrﬂ@ambpwme&zc%M&shawmh.sy i WSO and

Fol I'oweg, neﬁec?r'e‘ongll%g 8%%}8 %ﬁ?%@g&fﬁg?ﬁ 'a?ﬁtgl(r& e-fre@ Rflvifonhrent MBri a'ﬁl-g%%llét

t he dose of 100 , are four experi ment groups:
Gl , velerlmeteated ®lith X2 MyJE3/- @i 8- Ty ok gald) TREFor 8 Tiek 1Denex K /p@-tredtedl G4,
full spectrum pal m TRF (100 ng/kg/d). The m ce were wei ghed daily and the
tunors R0 ecleusif®H! sarpmfies avereanisetad subcutangepslizantoghe shapde

Scientific, Pittsh . PA . th h 14t h. d fter
ol Mo Ao $ind iyt Yo Bhude oot llion: BIGREY. Fiahlip Fakes, Mooy
i nhal at Usn). Blioads FNERled by Wer-fefloblaPaippinidntaiea b f okl &T3 Db ORI TRIVSIRY a

26- gauge needl e. Bl ood sanples were incubated at roomtenperature for 30
m n, foflesevdd 09ymg/kpiday f Aljegetlsn, teredareJowpenpermestl grawpat G4, Ghige cantrolas

e o PGSR oo WP At 8 TR ERER A L T g Bam TP oo
1. 1Ant i mp/ka)d)f Ehéuhi Rw&E REdhe daily ah S BEREMoANRert Y QASred %8ink RDiRItAIC atbon
[00124] B16 nel anoma cells were treated with a-tgcotri gnol a-T3

t ,
0- t16c ot FibemGaliper GFisher Sgientifio Pittsbuegh, Ph, TSA) abthedc oind 1én slay @Beripnoculation.

dosages it S eliboinf PleglrO ity COp fplGn RooHSERE Yy o5

8-t ocotddlletred throtigtbedrérdc bierdiigalsinged 26-gargeitedle0Bl1BEGapla T8 ifRbhtsd ah a
dose- dependent fashion éFi gs.. 1A-B). Anong the tyrosinase inhibitors,

i nvest i galetempesitice f9Ei39 wEs oW by geatEugationndti 4400o1m dorady anineati4€t  at
a concegtrati 0 4. i ti I Si ,\/Aﬁg{] Ny

bl ot ting revggﬁlé%s%ﬁ%é&%@’, W%g)se%arﬁ%&y?% gn bgh\égﬁk%%?%tbgggi% iggg:uce %é’l Wﬁrér
apa@bt oskidneyaspleat, tieng; héartpand $len setd haavéstd. of t he cl eaved caspase 3 and PARP

Figs. 2A and B). 301.2Anti -t si nase effect of. . sonmers and tyrosinase
i bi (Bl Antpisturieh 6T phhHemee #8 WEpwats I (h aTP. y> and 8. 13
i soners angh124f Y'BE RRRohiahidi tyddrs ti(elé{éhiv@itlﬁ%it@c&ﬁ@ﬂcﬁq&?g‘bbﬁs&ﬁﬁ&hkl (&he

RT-PCR resul ts showed that the WO 2011/ 129765PCT/ SG011/ 000111 nR '
t r anscrTPt y-dcotriemot (e b¥)i frdeetrgrneb(dnd3), and sedifinndaatete yojisl dcidodndt diphatarbiatiment s

studie Ld. . 3A) . Howeyer tern blotti I I indi gat ed t hat. 201AM
o ana Bt 74 2 absretA Y Gars, Bf oo athouafte 360 BetPEner Sphnshn
pr aisei ns-gyeptrRasl aihibifedBhe prelifnaivn £ed [of. Bld endatipie sellsOm af déserdepenirae
protein expressi on was stronger for 7T3 (Fig. 3B .and 4B). In
fashion (Figs. 1A-B). Among the tyrosinase inhibitors investigated, kojic acid was shown to
have an anti-proliferation effect at a concentration > 0.5% (Fig. 1C). Further investigation
using Western blotting revealed that -, y-, and 6-T3, and kojic acid induced cellular apoptosis,
as evident from the activation of the cleaved caspase 3 and PARP (Figs. 2A and B).
30 1.2  Anti-tyrosinase effect of T3 isomers and tyrosinase inhibitors
[00125] B16 melanoma cells were treated with oTP, y- and 6-T3 isomers and 2.

tyrosinase inhibitors (kojic acid and sodium lactate). The RT-PCR results showed that the
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when the_treat ment per%;'%d for sodiumlactate and_kojic _acid_ increased from

24 1Q 48REy Blonglanoma prllsywere tiegted; With Bn dngspshie d95aee wb all ik s Kaisopsts,
AR ! oy o By ‘ | g
wton TatEBing o PRYSNHBRASKAGE! b YnBTF IR B OHANE Rt Rafi S SGE P L oo

and t ot ghodifdsai B dossdepehddde manaén. Inedditicls tteatiheie df B16anélhficiha 6elldi with LOVEM
+ 10% FBS) and in treated medium Ml anin synthesis rates are represented
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B16131el edippaatietd that usadi £ AndiStTB Momaididhe]3 and 30 pal m TRF had < 45% of

the tyrosinase activity in controls. The inhibition of tyrosinase activity
‘ [00127] To investigate the time response of tyrosinase suppression by y- and 8-T3, aTP,

and tyrosinase inhibitors, B16 melanoma cells were treated with a single dose of y- and 8-T3
isomers, TP, sodium lactate, and kojic acid for up to 48 hrs. Suppression of tyrosinase protein
expression by y- and 6-T3 isomers was shown to be enhanced by increasing the treatment

20  period from 24 to 48 hrs (Fig. 6). However, the opposite observation was determined when the
treatment period for sodium lactate and kojic acid increased from 24 to 48 hrs, suggesting that
the inhibition by the two agents may be short-lived. _
1.3  Tyrosinase activity and melanin content in cells treated with T3 isomers and tyrosinase
inhibitors

25 [00128] Melanin synthesis rates and total melanin content per cell were determined in
control medium (DMEM + 10% FBS) and in treated medium. Melanin synthesis rates are
represented by the tyrosinase activity assay. The results of representative experiments are
given in Fig. 7 and 8. When tyrosinase activity is normalized for differences in cell growth by
dividing total activity by the cell number, B16 melanoma cells treated with y- and 8-T3 and

30 palm TRF had < 45% of the tyrosinase activity in controls. The inhibition of tyrosinase activity
remained for up to 15 days after treatment (Fig. 7A). At day 15, B16 melanoma cells treated
with yT3 had < 15% of the tyrosinase activity compared to controls. Fig. 7B shows-that the
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expressi on when conpared to }é or 6-T3, or kojic acid treatnent al one.
1.8 ah8 6- Ssaletglwan@motlanp 1/8T3 it Jeodie aﬁ@la@d@g@mlagta[eomsl] The ability

of T3 to %OSI(.)&OPl e € ect or}duce% gell 3 g& ee r(])(rasl}lscolm%ma]ﬁon w1tﬁq(opc acid, sodium

lactate, and retinoic acid was tested. As shown in Fig. 17, the tyrosinase activities per cell

t he

following co-treatment with y- and 8-T3, kojic acid, and sodium lactate are significantly lower
than that treated with y- and 6-T3, kojic acid, or sodium lactate alone. Using Western blotting
25  (Figs. 17B-C), it was demonstrated that co-treatment of y- and 6-T3, and kojic acid enhanced
the suppression of tyrosinase protein expression when compared to y- or 8-T3, or kojic acid
treatment alone.
1.6  y- and 8-T3 block ultraviolet-induced melanogenesis
[00131] The ability of T3 to also block UVB-induced melanogenesis in B16 melanoma
30  cells was tested. To derive an appropriate UVB irradiation dose, the MTT cell proliferation
rate following different doses of UVB exposure was compared. As shown in Figs. 16A-B, cells

exposed to > 12 hrs have a reduced cell proliferation rate, as evidenced from the activation of
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CLAIMS What is clai.nmed is: 1. A nethod of treating a dermatol ogi cal
conditiEﬁP%W”ﬁ?%@@HPFB@ngtﬁé?hatoIogical.5 condition fromoccurring or for
altering the pignentation of the skin conprising admnistering to a patient
a pharmaceutically effective amount of a conposition conprising at |east
one Vitam n E conponent and at | east one additional conponent different
fromthe Vitam n E conponent that has anti-tyrosi nase and/ or

ant i mel anogenesi s activity. 10
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2. The nethod of claim1l1l, wherein the at |east one additional conponent
different fromthe Vitam n E conponent is selected fromthe group

consi sti ngoah11anymat i oxi dant, a tyrosinase inhibitor, aPrpwlsgpiianodiil a
vitam nepagpnggt | -tyrosinase RNA interference agent, an anti-tyrosinase
peptide, or a m xture thereof. 15 3. The nethod of claim1l or 2, wherein
the at Wamsis cdaimeddkdi ti onal conponent different fromthe Vitamn E
conponent is a skin whitening agent. 4. The nmethod of any one of clains
1 to 3, wherein the at |least one Vitam n E conponent 20is selected fromthe
group consji sii I n C
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t her®eof . Eonditiom fretrhodcwfing loai for Alterihg rthe rpighentationl efishe ahen VYompnsing E
conponent |s m xture of at.|east one t oco hergﬂcgand at | east one

tocotri enol , ABpInstering o, @, patiegt a;phirmiaceutisy S FmRNG OF oh SOBPOSIHAR at
| east one acylialathd QORI RV itarfin B B6mBAAPdn@at ol Al adpIGHA cObbens

acyl ated toco oenol 1s tocononoenol acetate. 7. The nethod of

cl aim 4, whedléferent hfrorat thee déitangine Eacyinporent t thab piesr onti-tyrosinasei endibr qnti-
30toconDnoenoI onent.i.s an acetyl ated tocopherol, tocotrienol or

t ocononoenol Mel q%ﬁ%i?% D8Y65PCT/ SG2011/ 000111 8. The nethod of any one of
clajgrs 4-7, wherein the tocotrienol is selected fromthe group consisting

of a(al pha) tocotrienol, 13(beta)-tocotrienol, (gamm)y-tocotrienol,
o( del t a) - t2octhg nethod ofrdim kit whessinghe ah leastf @eeaﬂélmthe@mpmt diffanesit Srons 9.

The method ofy.any, ek WmbbAlntSs deréeted BRhCHE 538 RRA0AG O ah IndligsH: of

fromthe group

consi st i ngof grisarepiitilor,(3fdigsirhol, @&itpher, ah ajl Iposiaie RNAdRRefefdnce agent,
o(delta)-tocopherol and m xtures of the aforenentioned tocopherols.
an anti- tyrosmase peptide, or a mixture thereof _

15

3. The method of claim 1 or 2, wherein the at least one additional component different

from the Vitamin E component is a skin whitening agent.
4. The method of any one of claims 1 to 3, wherein the at least one Vitamin E component
20 1s selected from the group consisting of tocopherol, tocotrienol, tocomonoenol, acylated
tocopherol, acylated tocotrienol, acylated tocomonoenol and mixtures thereof.
5. The method of claim 4, wherein the at least one Vitamin E component is a mixture of at
least one tocopherol and at least one tocotrienol, or is a mixture of at least one acylated
25 tocopherol and at least one acylated tocotrienol.

6. The method of claim 4, wherein the acylated tocomonoenol is tocomonoenol acetate.

7. The method of claim 4, wherein the at least one acylated tocopherol, tocotrienol or

30 tocomonoenol component is an acetylated tocopherol, tocotrienol or tocomonoenol.
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10. The nethod of any one of clains 4-7, wherein the tocononoenol is

sel ected fromthe 10group consisting of a-tocononoenol,

13( bet a) -wocomonemwsol , y(garnm) -t ocononoenol , o(del t a) Proscaonmencl and
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t et r amet hy 1- grofig, &nkRRtihg i afetdmjphal-locotrietel; ef(piip)-Ridotridneh z @aymaa)y-focotrienol, 3

, 4- di hydr o- . ) e . :
152, 5, 7, 8- t eP(dsHRrtRgatrionql ang mixturesiofhe pfarementionefdeqifienlo - 1- benzopyr an- 6-
ol. 12. The nmethod of any one of clains 1 to 11, wherein the at |east one
Vitam n E conponent is (ganma)y-tocotrienol, or o(delta)-tocotrienol, or
t ocd ri endl. - The mefhod aif iaoy o T eFYlaimsr4- ovhieatia dhetorophstaliiesai¢ctedofromdlyd groepl

6-tocotrienol or .acylated TRFE or. m xture t hereof ., 13. The hod, of N
i m 12, whEFBIHTENe. Eyl aPdaphEStor  ARGP-OGIIRE at cHERTIBRTPPINEh or

acyl ated TRF&(;(:iélt?[loéﬁﬁﬁabdl@ﬁ@ﬂliﬂuk@%ﬂ}fe'a?é@inen%ne@Q%dﬁhéxto%d 6-tocotrienol or
acetylated TRF. 25 14. The nethod of any one of clains 1 to 13, wherein the

dermat ol ogi cal condition is a skin disorder. 15. The nmethod of claim 14,
wherein t In disorder is select from. roup _consi.sti,n of
dar kent ng 191 T8k ethea vyt TS 3 b AFe HeBBaGRRT i beRetrline sk n
i nfj@mat i ongrogfsicBnA&iy VfU-GRbBnosHAYNBIbGBRICHGonSdHbI) YRR AAKobEmosdehdl,
wri nkl es, snoker's nel anosis, nelasma, acanthosis nigricans, Cushing's
di sease, Addb@eka)stoenmenpsaol andmaiztusesyfshe sfereamgnfioped Wepmagoenolap
2011/ 129765PCT/ SG2011/ 000111
11. The method of claim 10, wherein the o-tocomonoenol is 3,4-dihydro-2,5,7,8-
tetramethyl-2-(4,8,12-trimethyl-11-tridecenyl)-2H-1 -benzopyran-6-01 or 3,4-dihydro-

15 2,5,7,8-tetramethyl-2-(4,8,12-trimethyl-12-tridecenyl)-2H-1-benzopyran-6-ol.

12. The method of any one of claims 1 to 11, wherein the at least one Vitamin E
component is (gamma)y-tocotrienol, or é(delta)-tocotrienol, or tocotrienol-rich fraction
(TRF), or acylated y-tocotrienol, or acylated é-tocotrienol or acylated TRF or mixtures

20 thereof.

13. The method of claim 12, wherein the acylated y-tocotrienol, or acylated 6-tocotrienol or

acylated TRF is an acetylated y-iocotrienol, or acetylated 6-tocotrienol or acetylated

TRF.
25
14. The method of any one of claims 1 to 13, wherein the dermatological condition is a
skin disorder.
15. The method of claim 14, wherein the skin disorder is selected from the group consisting
30 - of darkening of skin caused by increased melanin, skin hyperpigmentation, skin

inflammation, skin acne vulgaris, wound healing, skin photoaging, skin wrinkles,
smoker's melanosis, melasma, acanthosis nigricans, Cushing's disease, Addison's

disease, linea nigra, mercury poisoning.
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16. The nmethod of any one of clains 1 to 15, wherein the at |east one
addi ti onal conponent different fromthe Vitam n E conponent is selected
fromthe woaop/eemwsi sting of vitamn A vitam n A deri vaCcirse20ivobeiam n B,
vitamn B derivatives, vitamn C, vitaminh 5 C derivatives, quinones,

hydr oqui none, |actates, kojic acid, kojic acid derivatives, al pha hydroxy
aci ds, ar bt The ngthodaifiany and off, clinydrioguisSnwhereimgtha titkehst mne additighal tcamipbmeng

azelaic acid,. glucocortjcqids, Milberry extract, m.tracarpus scaber '
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N-acetyl glucosam ne, hyal uronic acid, tranexam c, placental extract,
el | agi ¢ Aci dextEOTA licohge i extzast,d, pomhagnaniate, edifaght iuyaAgirsl, (bERberyasextract,

Acti vat ed Regeptor, (PA nd.soybean tr in.inhibitor,,17. .The t hod of
o a e e Gl Bhide SOBRR SRR Birh PR b Blises natelf ST
pot gesi um | agitatifiteds pRényMNnapthaefes ARDAEHVAtIVes 2mbAdhendaRITBAGH AY | 26 Hiatest- and
calcium |l actate. 20 18. The nmethod of claim 17, wherein the at | east one

addi ti onal chupbfrarthydplenel, @sft-diftegrhut et -ethylahenl End dhgobks end idiphenola el

fromthe groyp copgi st . di-um. | hydrogui - gl Ut athj gne,
of ¢ aci 4, o bur i HegVRais R AR Gon.y CT A3 HBAD Bneliy(l A fieh
clainms 1 to Bftylphernat),n tetifoiat adidatinicanschg dViacewhlglos@ainenthyaiutdnid apid, f r om
the Vitamn E conponent is an anti-tyrosinase RNA interference agent

sel ected fr offieramis plasertahstect sYage AndniDT4; mi%%d,aﬁ%?qsgbﬁg@gtm\widzo.
Th hod i i ] 1 i - KRNA. 30 21. Th
Sygret Nod Obrofda3t Abkvhtod REBd? éﬁgg?%e%glﬁ%n{%@ﬂl iRfibiibe The

met of any one o al s conposition is
adm nistered in an amount of between about 1 ng to about 1000 ng or between

about 10 ™. ’?}qg m5e81%dn§f claim 16, wherein the lactate is selected from the group consisting of

potassium lactate, sodium lactate, magnesium lactate, ammonium lactate and calcium
lactate.
20
18. The method of claim 17, wherein the at least one additional component different from
the Vitamin E component is selected from the group consisting of sodium lactate,

hydroquinone, L-glutathione, kojié acid, arbutin and retinoic acid.

25 19. The method of any one of claims 1 to 18 wherein the at least one additional component
different from the Vitamin E component is an anti-tyrosinase RNA interference agent

selected from the group consisting of miRNA, siRNA and antisense RNA.

20. The method of claim 19, wherein the miRNA is mi434-5P miRNA.
30 '
21. The method of any one of claims 1 to 20, wherein the composition is administered in an

amount of between about 1 mg to about 1000 mg or between about 10 mg and 500 mg,
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WO 2011/ 129765PCT/ SG2011/ 000111 22. The nethod of any one of clains 1 to
20, wherein the conposition is admnistered in an anount to obtain a serum
| evel comnwermrizzdmws in bl ood in the patient between aboeCTAGRO11A0MILM or
bet ween abpu ) . h . |_al ps: ,
wherein ¢ K2 ghf fshibet ipbue i 20 08q i AEXBBEyon & Bhilfistilin ae
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nouse, rat, eowM eioRetaen abgut 10w 301d. net hod of any one of claims 1 to 25,
wherein the conposition is adm nistered as a softgel, a hard capsule, a
tablet, a gel, a dragee, a sustained-release fornmulation, an ointnent, a
crean a M3 Themetod of arpone éf damsdl to@asWherain thy patiént ks arcanimal. ect abl e
15fornul ati on, in nanoparticle formor in encapsulated form 27. The nethod
of any one of clains 1 to 25, wherein the conposition is admnistered in a
wat er sol upl : : - Ay %’ﬁ’ lains 1 to 27, wherein
t he conpo?laf ?géﬂ{egﬂogg’gl%%ng;Eg’fvé’g&%irﬁgﬁdgngﬁat%gi ca ?llc 29. The nethod of any
one of clainms 1 to 28, wherein the conposition further conprises a

phar maceutj_cal | ccept abl e exci pi.ent. . 30., .;The .net hod of . an ne

b el i o 25 The It 4nshefeit i spareitel i 4FieH Sork SRR EoRssng of

comyy i sed i Nh@RaePid abRE, housE /N dogiiet &ith the enriched formulation
0.1 w

conprises nore than O. .% of ‘a specific Vitam n E conponent based on the
total weight of the enriched fornulation. 31. The nethod of claim 30,

wherein t riched f.ormul atjgn conprises an anount of. t he ecifi '
Vi can n £ o tpbmeponsraRor ot aRnt TR 45 Shefdh AR pcRbickiC R e
\é\%- \'{Z g)/- 52\gt stfhgell a\har¥0cagsulé,- Haabket\h g, Adeédda Susiindd-relddsdfortulation\Vin %0
7 ointment, a cream, a moisturizer cream, a facial wash, an eyestick, an injectable

15 formul';ition, in nanoparticle form or in encapsulated form.

27. The method of any one of claims 1 to 25, wherein the composition is administered in a

water soluble form.

20 28. The method of any one of claims 1 to 27, wherein the composition is administered

orally or topically.

29. The method of any one of claims 1to 28, wherein the composition further comprises a

pharmaceutically acceptable excipient.

25
30. The method of any one of claims 1 to 29, wherein the at least one Vitamin E
component is comprised in an enriched formulation, wherein the enriched formulation
comprises more than 0.1 wt.% of a specific Vitamin E component based on the total
weight of the enriched formulation.
30

31. The method of claim 30, wherein the enriched formulation comprises an amount of the
specific Vitamin E 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
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32. The net hB"_([ﬁ' £f3 Oa‘ﬁg'/(ﬁ’o?lg W(Sf}’]’pﬁoa‘fvhz‘” fg\?“g 731 d)%éj §i5 Nt e%&ﬁ‘p@sﬁ?’g‘%’_’ 70
further conpijtsgsysagt ddVs®heekigzoweBend wt.%, 92 wt.%394 Wi, %d (g off wilodiamd 32,
wherein the UV-bl ocking agent is sel ected fromthe group 1OConS|st|ng of

zinc oxide, P8 wdib tetaloXitersin Bxomponah sontantotpsed on dhaatotal avagrmidhe enrghed A
pharnaceutic?l c?qposition conprising at |east one Vitamn E conponent and
at | east one'® Fi8nal conponent different fromthe Vitam n E conponent
t hats has antityrosi nase activity and/or anti-nel anogenesis activity,
wherein the at |east one 15 additional conponent different fromthe Vitamn
E conponer¥2. The methodtod any pamet daimsrlota 1 whetes the gompositon Airthex Feraprises an
tyrosi nase i pRi i ol yphenol, a vitamn, an anti-tyrosi nase RNA
interferenceﬂgggk%ghgﬁggﬁti-tyrosinase peptide, or a m xture thereof 35. An
oi ntment or cream conprising a pharmaceutical conposition of claim34. 20
36. A product conprisin% or consisting of acylate

¢

3, 4- di hydr38- 7he metlmd: @k ¢laim B8Ry Whoreiy th,esl,JYzhlwlﬁi%@g@ii& selegted oph e grovp 1- b
5t hyar o- 3 o gpe SRe B e8I h s IR P R o1t 1. e
nzopyran-6-ol is acetyl ated.
34. A pharmaceutical composition comprising at least one Vitamin E component and at
least one additional component different from the Vitamin E component that has anti-
tyrosinase activity and/or anti-melanogenesis activity, wherein the at least one
15 additional component different from the Vitamin E component is selected from the
group consisting of an antioxidant, a tyrosinase inhibitor, a polyphenol, a vitamin, an

anti-tyrosinase RNA interference agent, an anti-tyrosinase peptide, or a mixture thereof.

35. An ointment or cream comprising a pharmaceutical composition of claim 34.

20
36. A product comprising or consisting of acylated 3,4-dihydro-2,5,7,8-tetramethyl-2-
(4,8,12-trimethyl-11-tridecenyl)-2H-1-benzopyran-6-ol. '
37. The product of claim 36, wherein 3,4-dihydro-2,5,7,8-tetramethyl-2-(4,8,12-trimethyl-
25 11-tridecenyl)-2H-1-benzopyran-6-ol is acetylated.
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