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dlhydro %Vlalanine (DOPA) and its subsequent oxidation to
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such as ate hyperp gnentatfion are
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, 2] 0, 35-7). Specifically, ‘these proteins catalyze the rate limiting, two-part
reaction in . melanin biosynthesis: the hydroxylation of L-tyrosine to 3,4-
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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anti-tyrosinase activity and/or anti-nelanogenesis activity. 20[0
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t herf8of {0007] In another aspect, the invention pro omposition 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 differeri!;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. -



[0008] In still another aspect, the invention provides an ointnment or
cream conprising a pharnmaceutical conposition as defined above.
[0009] In a further aspect, the invention provides a product
conprising or consistin
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tocopherol (dTP), o+tocotrienol (&T3), B-tocotrienol ($T3), y-tocotrienol (yT3) and 3-

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

| suppresses tyrosinase protein expression. Note that T3 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 TRF),

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

tocotrienol acetate (yT3 acetate) and d-tocotrienol acetate (6T3 acetate). A) Treatment of B16

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

expression. B) Treatment of B16 melanoma cells with 20pM of kojic acid and sodium lactate



[0014] Figure 4 illustrates the Western Blot results showi ng the
activity of tyrosinase in B16 nelanoma cells treated with the
respective palmtocotrienol rich fraction (palmTRF), 30 pal m TRF
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20 measured on days 4 and 15 after treatment with 20 pM of palm tocotrienol rich fraction (palm

TRF), 20 uM of y-tocotrienol (gamma-T3) and 20 uM of é-tocotrienol (delta-T3) respectively.
Bar chart, average for 3 assay measﬁremqnts; bars, standard deviation.
[0018] Figui'e 7B illustrates the time-dependent tyrosinase activity of B16 melanoma cells
measured on days 5 and 9 after treatment with 20 pM of y-tocotrienol (gamma T3}, 20 pM of
25  b-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 pM of 'y-tocotn'enoi {gamma
30 T3), 20 uM of -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.



[0017] Figure 7A illustrates the tine-dependent tyrosinase activity
of B16 nel anoma cells 20 neasured on days 4 and 15 after treatnent
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gamma- and delta-T3, T92, and 1mM alpha arbutin led to hghter cell pigmentation.

Conversely, 20pM of alpha TP, alpha arbutin produced cell pellets with comparable
pi gfnentation 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 uaaﬁnent.

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 8-tocotrienol (6T3) and palm tocotrienol rich
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tested in human trials. Photographs of aged_spats on the face of one

subj ect ChybyFasH Y 3a?5§?§rmiasﬂ'i9meﬁtstl?%tsﬁﬁﬁlﬁd El%‘{li*fngH@Ec tat; the v} @4 and
contai nifag ¥Rk, R F r&k@d Cﬁfét fllankd SBheCBar didrNOfvedd3@Wior 3 assay

i nprovenent i n age spo [0028] Figure 15A’illuStrates the
ef f @0t ofeagnyerpents; )hﬂtﬁsiitﬁlabéi@\ﬂywwnty of B16 melanoma cells pre-treated

WI th palm t Ol <R C r T3

| ocot 11 RESA kAR AibabhaC o Bylrtishal choe! R HhE Ui of B1s
of uw enmlmom delih et differedt 1imngemmls§UM\©xpo®a¢ be}{mad tﬁp rmueueagelutedrapﬁptoms
assay ggé nts; bars, standard:deviation. 15 [0029] Figure 15B
illust réﬂ "effect of UV on the melanin content of B16 cells

pr et r eat ed(0081]Figateml 6B Gilbstiats othe r'Wedterh rBlot rezalt Bi%popday , molecules in B16
y-tocotrienol (7]3

) tocotr nol (5T3) and T92 acet at 92Ac),
f ol Pdwedneapomg Cﬁllmﬁf'ézeweéw V(& %b@fm ‘? Su%ou ote that
chart, aMemadaohficells 888 (IRAS WraDBRLS: ln&a@é&m@aﬁ%f&wmwels @leaved
Note that the 7T3, 513 and T92 significantly suppressed the nelanin

cont ent casgase T#rRARRBV er age for 3 assay
[6032] Figures 16C to E illustrate effect of tyrosinase protein expression after B16 cells

treated with y-tocotrienol (yT3), 8-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.



20 measurenents; bars, standard devi ati on. [ 0030] Figure 16A

Il lustrates the experinental result showing the viability of Bl6

nmel anonma cells at different tine periods. UV exposure beyond 60

m nut es i nduced apoptosis in B16 cells. [0031] Figure 16B illustrates
t he West er [00BBpFigues U7A dlustagiespthet sypengistie efifedsini tyr®irGse Betinilyaandngelanin

hour . - NS Rh Y TTARR e Wb bl el ool el Braddy Goddl e

i nduced gfgi ldj ﬁadmdaeeﬁb%wo eRhe Gk Saldie! BAY AL AsRASAQLA aiml 2BAR?)f palm
[0032] Figures 16Cto Eillustrate effect ofcqjyrﬁ(l)’;%nase protein

expr essi berotfenel richn Faetian 2% (edmeBRE) end §-03% gndiyny Fappate (4.5mM) or
o-t O%Ot rﬂo 1@040 d( fﬂenoIIVI) 9811 Egl %Ps;%'sﬁﬂﬁlassfolnc& {y{)o@ n‘éée_l_%ﬁﬂvﬁg 2B h 0 et

and palm oco ric ct1on ‘acet at e tate) were
exposed followidgab-ttatmentivere sighifiviamtly gsateﬁﬁmmhﬂ utlsdreated voh enthendgest.alone.

Lxpr ess on PPEAGREEI7E BRmplEaR WosiH® BT Rl i ita R AGHRE e oF

i |1 ust r aRSinkpromasxgiesdioning feaatlandind cﬁlgﬁdha@ﬁr&at@ilﬁlitm{it(}boﬁ{bﬂor(ﬁTMnﬂ
cont ent of 816 nel anoma cells treated with pal mtocotrienol ric

f r act i orkoliggsidaisedigmisctapForppicd tagither E@ﬁﬁ@ﬂ%@aﬁ%ﬂ @ thifetesiig SpM of Y13

Fract; ore-ggaiipert A Tl RS sBb 1l B RicRRIMARE (BB fiosir

5 koj i ¢ efeyrdsiaBeproginf or 24 hrs The suppression of tyrosinase

activity a anin foQ tre

S oni 1 banti0gSEREAEs FE s o WistEh 255 b Fhine Feromgeiste afft et
[0034] FRy@uingselpfBieinl dxpressiot RSBl ecMeanecdlls bﬂ&h co@aied witha3ob@tribdvd (6T3)
synergistic effect of tyrosinase protein expression in 816 nel anoma

cel | s wad keiieagid gr spdimn Jacals spmpRd o fithenagerhylonto Basedpn thisgesull sh pf
| actyat e, 57180gPAL A edtOwhth L N 808 Htler o8 1%@&691 Bjid RER feggtehtm ém%&ﬁ

7T3 10 co-treatnent wt hlm\/lo el ther sodium ate or kojic acid
resul teckuPpreaSIﬂnalfcﬁdsma.sppr@@sl on of tyrosinase protein. [0035]

Fi gur € 17&0‘05#}}'@% €s el% L 85 %%Era% Hlel%}ilgskerﬁ gl%'tll'etsuﬁ &%Wlﬂ%thér%e%ftlc effect qf

syner gi st r05|nase érn expression
cells V\hmsm@etprma:hwpmsxdm BB rfcmt:hancﬁm)bele m)l castibated with aicatrienol (YT3)

sodi um | act at e, ared t .t her agent Bas his resul

SoM of 150 iih 564 SPRE onen SOl an. @ AERusga Cor b dbiEee 1§85, or

koj iy agidnifiett LiofM)IFRIRARES LottiRRE 35 SitRPaRhtstaxdn@si nase protein.
[0037] Figure 18D illustrates the Western blot result showing the tyrosinase protein

expression in B16 melanoma cells transfected with mi434-5P microRNA 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 BIlé6 melanorﬁa 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



[0036) Figures 18A to Cillustrate the Western blot result show ng
the synergistic effect of tyrosinase protein expression in 816

nmel anona cells when co-treated with y-tocotrienol (yT3) (1012M and
al pha arbutin (50gM (Figure 18A), or hydroqui none (20pM (Figure.
18B), orcdmpodéntglifferaatt fiorartbe Vi@mi) E(dehmponent IB4)has aotiqyprosidase actvityhard/or
agents al one. éOOS?. Figure 18D illustrates the Western bl ot

resul t sHOWPAENqEsReSISACdYhase protein expression in 316 nel anom

cel I's trangfeao} Rohasi Bden NefstmitodTital @R nRBHioh  @MpREing dthleast one Vitamin
ytocotrienol (yT3), conpared with non-transfected B16 cells

[ 0038] Frrogmoae%ggch 29 Yrigcptsiendl (YRB, hacolieroh(538) prtogpiriendl sishrftpction (TRF)
t j o T ST _ 3 _
vt ocot r RESHRIE STy st thollBl AR 6 Lclis Wb 3T RS ik b o

ei t her cesionésupmesmg. theEGRsttEDvORSCRIBT | N YCIITBEE profelENT! G [alb0 3B8den

In a first aspect .the prese lnventjon refers net hod. of freating a
tor mat ol SORFh tebAaTIEER B eomp el (L BUR, Rarran: wlbntohn Hor B
f rom occgedtia®! FTHosr stdcbiriens (6T8), Pogsrnbyier@isticontdridion kivith Al additional
adm nistering to a patient a_pharmaceuticaglly effective amunt of a .
CONpPosi tqoawoe%ﬁ%ffeﬁnﬁ&c’gm & ifagungh, gompangn V’Egéﬁﬁﬁﬂﬂ%ﬁseéﬁ&“‘é'ta“ﬂféé%‘}“‘

one gAdihLionknesHAIRARERE etinfi bR Ate ddt Al o, VbdiaM1hctie,AQP A8 BE retifiait
has anti-tyrosinase activity and/or anti-nel anogenesis activity.

[ 0040] |acichdbessdindinge arsrrypperted dytin aitroaascwethassintirdagoagpeandierngserved from
| east o | - i ( :

ot ocot ris FaeRittal ARSI U6 Rerfh, Ya¢ BGRE oRdbyllcEREk sspoct of he present
suppr essSneamtist i danitdlsoe bersllastratedsipnFigeses s17 and ell8| bassdodn asaniiliés e wauivhna
cells, as _a r.esult of.suppressi t he.constitutive activatian of

Cyr osi naSBORHG0brIMITISIE R L 00 R B ERBRRITAIS SR ERB 1O T YT 5
conp@nenbedt@érdl (6I3) twith dhothRe chpaRAf differean fofinthe SidmiAE domponent that has
tocotriengl (7T3) or. 8-tocotrienal gGTSi)ﬁ, 0SSes syngi;.ﬁ%it stic .. .

i nter act%ﬁmlweéﬁtlwdmdi’%yﬁgp-re@w FReRES’ aghyIPeFich s spEimy Retag; kalif 4vide
conponenfisiavdiiifind Mhydrétirhe,N as.gluafattioel Y oRNgl/ Bi4BI04P - microRNA  molecule,

demonstrated significant tyrosinase protein suppression compared to using either component

alone.

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



10 nel anogenesis activity for exanple but are not limted to, sodium
| actate, kojic acid or retinoic acid. These findings are supported by
in vitro as well as in vivo data as can be observed fromthe
experinental results referred to herein. The general principal of

t hi s aspleonatologichlecopdition nthichnaleeady etistaatheapationtoer dnimalshadstoedn pther words

Figures 17.and 18 based.on exanp.es. | I ch a ¢ QS Ll COnpri si.n
ot ! e PLHE Haitn i S ERuH st HERR 30y Bl sl PR § B SR g Ry
15 tocotri poas) inSgedpral)id teanablogicalcauignidpants brdsiderednio fefedmd tahig condition,
Vitam n E conponent that has anti-tyrosinase actjvity and/or . .
ant i - mel GiiP5dE 9B §15825cUCh 28 FansE IposRctis s (F8FIPE cPationsiaspqciatede Wih the) Sk
ar buisi n ’fall,‘gﬁif,(?ﬁﬂé, B Snd kerRhUhORbEAANR oRhdS ANddtRdroRzidll G0N an manifest
mol ecul e, "denonstrated Significant tyrGsinase protein suppression
conpar edntthe deimn gf eiigitie rlesensp presemergens fesions) [paiby Bensithwatyt or teuch, rigdtation,

or "treat ﬂc’l]‘l%n tf%%, 8 Stgg i g.r]%nrl]laédfo ch} ?irs]grﬁgrstil?clﬁa%fb%li a}eonol? 'ii%}ﬂ.eg itcp HisSrders of
phar macelt T eaf y &f Tect Ve aaourt of *a conposition conprising a

| east onke \utaagdus dndcpilgsebrendusamdt @t the qubdcesn evfakidatbpenesis. Eormeamglé, 2
different fromthe Vitamn conmponent at has antl-t%/r03| nase. .

act i vi t eEPPIBEICHNEROHE] &b fEnasPEEEt P RS SPLHTRIS cfre Pty g vithin and
propby! agirbsmidgya ﬁi%sﬁfa@é(ﬁ@hnit,hﬂ;i@l?ié%&%&ﬁﬁhi@fheaepmkﬁﬂ@éi‘n@p SitRlitaneous
unheal thy state; and/or 25 providing a subject or patient wth a -
suf fi ci e#denafou aembinatiqgetherspdy Sxampleh of derrpaiplegiselndiseriers degludee bylsare iot
al | evi atig.: |} .n ' e ' :

o o o St ) keDBblect, UARIRTROANES MG Bhird Bl BlediPENSHTR PifBae,
[ 0042] Wypérpigmertednsking catadenugninftatighs alickeon glanusn Grelwam obittle r$ymdromiet
is referred. t f preventir r._hinderdn des. nat ol i

conti t1 SRS A, Bladh HEALAR QEpllafie Ay (TR0 nREE lupus
CONM6si tetyalfentaedsas, désdoid dupe esjitiierdusosug, aad thiefliket t hat t he der nmat ol ogi cal

condition npnat devel .n a patient.or an anijml body.. .Prevention

"o o ba OBt st uBbaamE 7 banes Eim Ao R LRl g a3l o
r ef er r egrdventd@ sing thiednehobitiol S€@rédDto hdr&iatdah ForexatldTRICRIe Gi sk disorder.
condition whjch already exist in the Eat lent or animal body or_in .
ot her wdh@skinglisordrs can.clr FEARPlG fingludradarkepingot din faised By ynearasehmylanin,
suf f eri pginf HORBrRgheRRL! QG CARabRBGsd,| 88n acne wvulgaris, wound healing, skin

20  photoaging, skin wrinkles, smoker’s melanosis, melasma, acanthosis nigricans, Cushing's

disease, Addison's disease, linea nigra, mercury poisoning, to name only a few.
[0045] With “altering the pigmentation of the skin”, it is referred to a change in the natural
- colour (pigment) of the skin. It can bé referred to a decrease in the level or amount of
pigmentation of the skin. In some embodiments, administering a composition referred to herein
25  can reduce 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.



[0043] In general, a "dermatol ogical condition"” is considered to
refer to any condition, disorder or disease, such as cancer, cosnetic
and ageing conditions associated with the skin, 5 far, hair, nails,
oral and genital nenbranes and gl ands. A dernatologlcal di sorder can
mani f est i [D0#6lAS deseribéd hereinpioe thecitgabment oﬁneiemﬁlgm@l Joadition o1 psuemiion

T D P o ety

t he cutamm@nanandommhmagbmdemmanmnVﬁmﬂm Ehammkmaasmubhtkemabngememnmﬂ
For exaqg nat o ?&;cab dlsorder can aﬁﬁ di sorder. of th Iy

epi der nwpn@é Sitegent gpom e, ViR RomeBRent by B0 BT UL AERMgend/or
uni t,5 Winfilindisno Qxié@fse&ti‘l}dt% hi rﬁsw%@&hﬂeﬂ 513 %onﬁ,sgual §f two!gAih ABRPUITents —
l'ayer, or a co |na i on ther eof | es of dernatologlcal di sorders

i ncl ude, Tasapheggle (Abend Tecetegnaly (T%)e r’i‘@cotamé%ﬁ%) agsoupd gpainly in palm oil.

seborrh d . .
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treated or prevented usjing the conposition referred to herein can for
exanpl e &9 figgethy hyfroryligreer e the epromane] Hngpets i aravengs, the Bll‘a”é’i?%aé‘ng
i ncl ude ﬁfx?ﬁﬁb@gadﬁzfalssbbﬁbnﬁ #%%QYodaﬁ&{sQﬁﬁﬁ&hﬂ%éﬁﬁs%n ki Rhromanol ring,
hyper pi gi nentation, skin inflammation, skin acne vulgaris, wound
heal i ng tocpbohwclz(anqb mpmgmlngan ek distingnishéd inty, founsmeric fom:satpigi(g), beta (B),
nel asnm, acaqtho l? ricans, Cushing's disease, Addison's disease,
Ilnea ni gL e %’6 rsoning, to nane only a few [0045] Wth
“al tjgri ng [ODW]IQDMME &bé@ﬂe@f ahbetosdﬁh&m ilsbfohﬁs r&is@r%&j Fofimda Chan@el).
in the natural col our n of the skin. It can be referred to a
decr easelocppherpds pensist o ‘gnmw’ @ﬂlgpﬁngr?ehi-a@rb@h tak dened gy homgeandisite
embodi Myfs) afd uaphﬁkls&xﬁﬁdsﬂ%t@ S S t&&u%&%'dﬂff&@uﬁ&&ally

reduce an a al rment of “dark col our, or can for exanple
prevent from tocopherpleiby ﬂlea?rf@ancsfof thvee sisronble pondd iarthg higrocarboa daily prmula
skin i r a X

exposur & g PSR ff u GEBl OB ofBURE Y Wi on ERES) Hoal e Jon
diséﬂseémﬁmnmh@kmemanﬂkéDmndkdewaMy(ﬁh.the der mat ol ogi cal di sorders
nmentioned herein. In other enbodinents, adm nistering a conposition
referred to herei f§aan reduce a percei ved skin 30 i mpai rment of dark
col our. This meap R e skin |npa|rnent  percei ved by an

i ndi vi dual such t 3 i who Fesslariot
necessarily havewr ,&osnetlc) desire to

| i ghten the skin shadle. [0046] As’ descrlbed herein, for the
treatment of a de[ﬂnﬂologlcal condition or preveatipn of a

der @8t ol ogi cal CUEHINS rom occurring or éeqotglp@aiﬁ pn of the

pi gment ati on of t aeconpusltlonM=onpr|San at | pgmulgdl
Vitamn E conponé" el N ’)o*“-'lf_ e 2oggponent di fferent
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i visg deaopkerolytsidesignaiern #-tasrpnersk pandrdimgthyliosek & =) Rt & £iides known s
si m | ar %M%E{tgﬁnéﬁl isSHekighatek ?-?oc@%he}él%rti%cﬂh{eﬂﬁzﬂ%oﬁ RN RE B R® = Me,

t ocophero differ on eir structural side chain |
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15[ 0047] Different tocopherol and tocotrienol isofonns exist (see
Formula | and 11). Tocopherols consist of a chromanol ring and a
15-carbon tail derived from honbgenti sate (HGA) and phytyl

di phosphate, respectively. On the other hand, tocotrienols differ

st r uct urtatdtyierfol,oR + Réeplier Me foynerlyeknpwe sie it @r G2-tedopherol, isadesigatab5,8-

descr i ptFORIMPTARL o Ao PP ATy G6AaPE T aHBUE ot e iR boeh used; R
20i sof oraw3 efMe,EDP K fornferly khoRi s t-as0pKdrélN Rl desiglasd S,S-dirﬁ'l@tﬁﬁmcouienql or
Formul a | (t,;i\_: = R2 = RS_;:_N?: (;HS%}I;E known as a(al pha)-tocopherol, s
desi gnat&beta-toertegnebrib| = By R5 =R g= Me; fopnerly kugven as yjocephreplis fesignated 7.8
H k i ] 1O .. . A ;
e T L e e
desi gnatR'd= R €&t R revlols dsigat@l Stinethyhgtotizeol or dielta)-Rizotrierpl. R3 = Me,

g??’revThslst gﬁﬂgﬁb]t %(ﬁth%f &%F]?]En? l% :cloxilpgé%Lq%%}L-io%Pﬁb}lge%gp Qwehﬁ&' e(:)({sts in different
2- et hy lisgndet, forrhd ahdl im&%@%%?@e Isomekit- fohheaw&)tséb&xwﬁaalfo@; Rimel} 3,4-

designated tocotrienol;= Me, fornerly known as cl or

C2- t oc optilesrdne-2,5i 78 -tetramgthal- 24,8, ] 7-trgmethyl-11-tridecenyl)-2H-1-benzopyran-6-o0l can be
10  isolated, e.g., from palm oil tree, such as Elaeis guineensis jacq.. Another isomertc form of o-

tocomonoenol, namely 3,4-dihydro-2,5,7,8-tetramethyl-2-{(4,8,12-trimethyl-12-tridecenyl)-2H-

1-benzopyran-6-ol can be isolated from, e.g., pacific salmon (Oncorhynchus keta) {Y amamoto
Y. et al., J. Nat. Prod. 1999, 62, 1685-1687). é-tocomonoenol can be isolated from Actinidia
chinensis (kiwi) fruits (Fiorentino A et. al, Food Chemistry, 2009, 115, 187-192). The structure
15 of &é-tocomonoenol has also been elucidated as 2,8-dimethyl-2-(4,8,12-trimethyltridec-11-
enyl)chroman-6-ol.
[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 5 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, chloroacs;tiq anhydride, succinic anhydride, phthalic anhydride and

citraconic anhydride not to mention a few.
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trimethyltocotrienol or c(al pha)-tocotrienol. The nane

t ocochromanol-3 has al so been used; Rl = R3 = Me; R2 = H, fornerly
known as e-tocopherol, is designated 5, 8-dinethyltocotrienol or
O(beta)-tocotrienol;= H R2 = R3 = M, fornmerly known as

y-t ocopher §#052] Exahapespfacddalidg-cabingludettuy ire aoblimitediol lingar or branched chain
(gamma) y-tocoiri.enol . The na pl ast ochr nol- 3.0 | S N, :
AT Ytk R SRR ot S5 D800, Br@RSngl AR AORE chioPs, A6k SR Rtes
or o( del t sych bOB@ESY €hletide. [ 0049] Another Vitam n E conponent is

a-t ocononoenal = whi ch exis&; in different isoneric for

and :
6- t ocononodMP] Aeylanqnsisbleptt opg MiteBin I CoBRAATBLGERGH o H%ﬁ’glncﬁn se garried out
di hydy o l'h?ihépréseﬁlcé 64 anaidyis giaﬁg:g[léganl&é&ié BFEFE@éJc’at]aiysE TAPRGE Y Pabe Sdthldst

-b enzopyran-6-ol can be 10 i sol d, g., frompalmoil tree, suc
as El aeiusedin teacylagor efthe Virmin FEeeonipooens icpe réfer 19 a9 1asnseldveolryds bise or
namel y . . . o . .

3, 4- di hy et §0 long 8 he caalyst pasforms is desired functipn in the agslatien reaction. The,
1- benzopyasizreafalyet cande ahe ohs of tht dalldwingvongpaynds @fdd] P,i As, SalandBi in oxidation
(Oncorhynchys | ceta). (Y to Y., et .al.,.J. Nat. Prod. 1999, 62,
1685- 165 5. CHBBHBRERDT Sodtt 818 T8 df aiitelon GGG 1HTkeh SBRfnkitees o
(ki W) fauthnbRidéd bPELBSH MBndXki®e In Bis cIn@RE tREHLS baye caldid? carl BSone selected
187-192). "The structure 15 of 45-toconobngenol has al so been

el uci datf&um agyriing, driefeylpgpmep dimedylaminopyging (DM ARL c/methylimidazole, 3-(1-
enyl)c hrlﬂgﬁﬁ:ﬁ?ﬁg%di%) %ﬁ%ﬁﬁ& of B Hﬁiﬁéﬂé@%@%ﬁﬁ?v& ty_iﬁeﬂf%brpa Few. The acid

conponent referr erein can " be a ylated Vitam n E conponent.
The acy!catadt vant inclinde Butdonptdirated te Ml B ThnBEs etlyTlat Alf3,\51Fa #iCls, BF4, metal

: | at i I t foraddi
COTPONeTlss AL WIASISHF R MGHRR & PARHAOEPS, OlualaD. 25
can ise ddsulfar)l oul-hesilignehylaimidadiivm agsntlfates uc ifhasmyBISEG])I  1-butyl-3-

anhydride or. acyl .haljde For, ex : lation Qf i tam,n
conponerfget 3%@%&“@34‘&@05% B@qsgﬁa@k[ﬁﬁurﬁﬁﬁ@ﬁ% qﬁ@if?%?% oxé'r%h].%)%ethyl] -3-
conpr i safethyl-imida@61iMIEr Obisulff€ Ot I ([ABRhimIHIMER MO N QyuB-3HBEtheXiaidz6livm
to result in_a tocopherol_ acylate, tocotrienyl acylate or . .
t ocononddispalusinpts: o((bpipidne2alidadi asht 4-b4HS '%é’ﬁ’%ﬁ”é‘éa%%‘e@p h&fsyphate
tocotri E{[B?ﬁinﬁ[HS%ﬁ])t. ocononoenol can be an acetyl ated tocopherol,
tocotrienol of toCononoenol . [0051] An acyl group in any of the |
acyl28t i ng g6 In anefembpdisrenty thecacklahing agenbeancherused i excesh(@chpdtte 40 fold

car boxyl j ids Mo i r : i i
el ds,” ahéia Shiloi BE"RERIR, Bombbidin the NoPRREGedeE) o FokBRALCE 1o, the
aci d, buteatiienobaidébr govdplmrelal i ¢ acid or from hi gher "al | canoi ¢ aci ds

(fatty aci ith up.ta 20 carbon sy as_ palmtic acid,..or .
1 om ar onaltEsisy s HsbSrien ARNATE sk st S hiBitn Biofpoby Hfigfied fRhein
cont ext cah ihdtude erbBAY o®nthe dabdyzedrabeluydn eadtivhy of tatetrizasl fre caeple, at a
selected from acetic aEh dri de, &&g}gl oni ¢ anhydride, butyric

anhydr i PESSSYFRRRIVE apesp ?rf%lg?ssew CRNPE: B RiFSPIrg &An ke fp dhefapge of at least

an][lydr | Genar BPAth&st $HANEHEI R 288 2Wat fobOI 12 AR Y BEtweden Bfut 5 BarBND baY)
a ew.

In some embodiments, 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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[ 0052] Exanpl es of acyl halides can include, but are not limted to

| i near or branched chai n al kanoyl chlorides, such as acetyl,

propi onyl and butyryl chloride, and of aromatic halides, such as
benzoyl chloride. [0053] Acylation of at |least one Vitamn E
conponentempehtare inda rangh ef betweemnabdig 164F to elcbud 35°G. Ini omet dmabodineang narsbiext

a cataly for .ex | e .an |d| as Ci base
2 bt SRR A R ol PR I SR b AR aBl o oo
to any respms d]l MSsobRWhibobiaeatsPthe ACYIStichat Aty s bf 8 VilaBikg Ea®mipbeent adfé@tensh
perforns its desired function in the acylation reaction. The basic

catal yst hegoim capebegapried it for adime l?%‘?"?"ﬁ\ﬁb?ﬂ{:} 10anipien ipsabgpt ¢ mpintessor bepveen
and B i1 Sphdatd %uﬂﬁi fai r?htescﬂlrmf? et o@fmets, §pe a%?laﬁﬁﬂreza jntan be carried

oxi dation State 2. such as et her, etones or oXI

car bon rmmhbetivden abont kShmmutes about 3Qhmuteswi s base cat aI yst can be one
selected f P t |et h 1l N ri,di ne . DVAP),..
N- et hyl | nfﬂggg] ﬁ)ﬂéxer I.‘i!}g(sﬂ fle l}?mg m(}pﬁmll E@% X en{n as r%rpe)frcd go ﬁ'erelg are w1)d-lm
4-pyrr olmdkﬁ@ﬂydgedjfmq)e(-daﬁ\é)f anérbgd skiliréthie it aaldfdaw alsblte destribed ad wlsymcnt

P, "3l B S0 lnd b3 R b BB 35517 NP5 B et

[ A (1U20)56§2§'E20( J\'sHi ?n‘oﬂl?ﬁ]mfﬁg leRARRE 0L | Vifdndin 11 HpbAéd) such as tocotrienol-rich
exyl- - et 11y - m dazol i um bi sul fate ([hni mM[HS™4]), 1-butyl- 3-

net hy! i*agéer( aBied withos gaibawylie iaphidd HpPemple acetic anhydride and

e S B AT B e

([ b n] Gks, 20E€1Byseasedofla malymachm pwidmerﬁschazlm DuBryrbe,sIDJ phal Eree Radical
abm nj [ SO4 0 d a t|n ent n
Do s by Bidfoe el a00%, 9, 335 B R GEE By didE RS IobiGofER hoif A
conméneniie czitzﬂyithﬁn &aeyfembmgby amuam procainra almosmrnnt the tafteintlading racuum
and/ or toc her 0055] mbodi nment | ati on. of at |east
one. Vi t SRR, GirERle. e epBe n RS o Gk E PR Yo tPHEReR
cat al yzegtaasy kabw o heas] indhdei fbp&@h-t[“plee BOlumh Whrd¥AGRhghy, alstifatiéR, not to
pressure ahove atnnspherlc pressure n this context, the pressure .

can be MEnfigafefhge of at least 2 bar or at least 5 bar or between

about 2 b?boésﬁ ’I%Q%:”lea;@or{%a%tanﬁh P&l BntARed tn thel@im Ipbﬁtl&i@ rdt@ted tbrherem

sone enbodi nents, the acylation reaction can be carried out under an
i ne@f apmspmmse or| wnﬂaeo‘f:@htees&tomfoft tapapherebotdieteiencl, togempnrsnel, acylated

P Tooe Ml A Al RRER Bl LR B Bno ST e VAR E Snlibken

can i nclalsdecotrpiisy ioRGondist ¢fhe miatud WE acbophstbRttbiri¢rdf Clot@fioendlhacylated
Vitam n E conponent for exanple tocotrienol at anbient tenperature.
I'n genefesorhendi asyleteddpsnsriench prd seylataddesosionsenol.dn sems 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, o-tocopherol, o-
tocotrienol, B-tocotrienol, y-tocotrienol, and §-tocotrienol. The tocotrienol-rich fraction can
30  forther 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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tenperature in a range of between about 15C to about 35C. In one
enbodi nent, anbient tenperature is a tenperature between about 20C to
about 30C or 25C to about 30C. [ 0057] In sone enbodi nents, the
acylation reaction of a Vitam n E conponent referred to herein can be
carried ou(00f60} Ina somereentibetlinsats, athe LAt tbélstndarrwf\féwwm Fabmmpoﬁ@lt misaditiesthe
or between 5 t 0 .about 180. t es . e di
t he acy|%9m98ﬂ%are Flegh R e " ot b e STl ReRTERLTieh
about 3044RiBNWLERF), acyldt@0F8bcoRlidiOl, 4HIaRAS-tdcRtricneY | Alylab@ TRYI bamiiRtufes
corrponent as ref erreg to herein are within the know edge of a person
of aver d§ ekill in the art and can al so be described in US Patent
169,
S Pt ent ﬁﬁﬁﬂ B RYEG stoglert Kl okl ShEilin B Pomdortyiiead iter @y
conpone ndongpanént ass tlmg)tm theo kempaient msms omtlet]?RFS)nasearactmt)m audr wintia

a carboxyl.ic anh dr|d acet] anhy d, st

P i e o S R B R R R S
about 2 tbfoslnasennhm&orp aeeyphenodf a mtmﬁah:yaﬁu&sushas RNA iififetfereficeszent, an
O Byrne, D., et al, ee Radi cal _Bi ol o y & Medicine, 2002 2%,

834- 45) An¥HEOSRISERERIHIFy O 4 R BT Of U SOBWRBTHE: YNSRI BhGR FF t he

cat algyst cRpsPEWiBF RN EhelYoghnsdid Ldt@ky’ont Iergafeeﬂwx%fenlea@cwacb Mpddeft Bitthas
i ncl udi ntgﬁ vacuumdi stillation for exanple.” The residual Fpacet ate

can be fthe edpabilibifeiprevert dsynhikipthe ayntbqsISrﬁémﬂl@@ jarfosRH. The add@loaaltqomponent
i ncl udi | oL .

ont | on o £ ex i Re fn 1t HAPEAN REELAMBAN: inflsblel Wi ch Hhoghiisl 1 s
t he conpostekt, dm: additienaledmipondmé diferent frogathe dbtaprn Eecompopenisefstredfo herein

| east one f t 0CO toc n tocormnoe ].at ed . .
t oaophorn Py SfERAERReenelif e B does O IRESERY HaxB et BrBlinges sctiviey
Vitasin \E:twrmslﬁﬂg t€ b8 bahﬁd)bgz(mprmeﬁy Osruch(msadﬂitloﬂﬁl eompotientr fatohas anti-
t ocopherol, tocotri.enol, tocom)n en acyl ated, t ocopherol, acg I.at
tocotri é’h%ﬁm"g?f&isa%%’l‘"éi’ S iR geeﬁgﬂte P ‘E‘B‘?L%mé%‘%}g‘rgﬁg?ﬂ g methé

| east Oﬁﬁod\fl&@ﬂ%ﬁmﬁaﬁmﬂﬂﬁ Bhch/s Adcliishi fnGoNetihple Heke E)ﬁav@fitlr%tmelamn
| east one toco rol and at | east 25 one tocotrienol or a nixture of.

at | eastiragsfer ﬁelw melagpopise dp kembnocytes on refuang melaingelates wetabolites to non-
tocotri egply fo-ﬁli’lﬁ t?tmén?iaﬁ bn§ereMl trﬁmudfmﬁp 2 nﬁﬁ@reﬁ?fr@m the Vitamin E
tocotrienol-ric raction (TRF) or an acylated TRY, for exanple TR
acetét e componsnbean asediave bath afiti-fyrosinase agpiyity and Wr@ﬂ@n%mgslsaaq&wm ure of
di fferent | f

o t ocopher WPOSTZEREBroBSE b B8 af Al sRTRRTE orturpiaPlis Y OF Rlafire protins
8-t ocot rncwiditg pdlypejitidenior ipesteihs rthat haré rcagabiconf daamgal‘irefctcdtﬂuemeiandd}plahﬂc

ot her co such as pla sterol s aroten0| ds .and s ual

P e SO e S Ml LIRS bhBi Pt 35 0 B uR e iRR?
obt ai ned ¢;rfan A3hlodhklsignal Squéicdhowdve) (pa@eins eféhsed into ah QAG&elliler Spa6e
enbodi nents, the at _|east one Vitam n E conponent used in the

conpdsi (YR, deessaly tkaving: &i izegl seBITpES &° \AltooHeemeatend; Generally, the
6-tocotp b%@ﬂndtﬁ indlrrgd ﬁfb@éssﬁlgcg' gl RGTdgRbr(al; g@ héd @shdification, folding,

y-tocotriénol, acyla -tocotfi enol ,” acyl F of m xtures
t her eof etec., resultmg in a mature form If an anti- tyrosmase peptide is released into the extracellular

space, it can undergo extracellular processing to produce a "mature" protein. Release into the
extracellular space can occur by many mechanisms, including, e.g., exocytosis, and proteolytic

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

change and result in functionall}} equivalent proteins. Deliberate amino acid substitutions may
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5[ 0061] The additional conponent different fromthe Vitamn E
conponent can refer to any conponent as |ong as the conponent
possesses anti-tyrosinase activity and/or antinel anogenesis activity.
Thi s additional conponent can for exanple be an antioxidant, a
tyrosi nalseemadmbmedmn sigilpudyyiphiasity, ehatget atriubnht}adlydmholuylt)oshydmblhmm

of the cORBBRERPhpAREIcs o o vARRE, B8 Thud e SR pRIGHAL UF SnBhndififca

"ant i - medctiniog eNhs iasti-BEbdivdst )bo],ypepfndeﬁs @&iﬁ&ﬂafduyexl.'amﬁ)ﬁi hqiltlbdyaharged amino
conponent that has the capabjli{y to . prevent or.in it the s esi s
of mel arficHisiRAMERAE asppHIe F“E gy E&ﬂﬂowf”‘b‘&’ﬁn’r 3@@@%9 agids g1y
agents t haldd Rt L8 é?%lnin@h WHiAS a8lis withQircBArB& Pblfah siﬂl@'&alfﬂ%ﬁeﬁg %muld?
this context, the additional conponent different fromthe Vitamn
conponerydraphilicitis values mest iarlde aspargine and utersingandsaang andthrepyine. Ma@
does not_n
Wi shi ng cgﬁ%@ ounégéﬁ‘ﬁ]g\ég cha 11%3 B%Mﬁé)?luhﬂﬁ?g}g‘ﬁg@gﬁ?.{%ﬁal %gﬁg}g{a le %g[le,
has ant imtﬂbmmgmais&ahnacgtycmetaytd ahm,ne'fand pbagyighdrene amiltmtoemeo a mec hanl sm

ot her than hani sm t hat duI a Lhase activjt

rechant om BHASE SHEBISHE PeREIRna: JErEMRhe ALY AR Kiaet B e S For
el amoc YdxampleOndteraily bRAFIHeRSE-tP0sinad peptiles 08l Bulisblated] RbaHbinRiBRbdutes
to non-colour forns, to nentjon only a few _The addi ti onal conmponent

di f f er erfynthetisaily peodyreda er produoer By #pbrembingtien af Sisshmpehogst fpr example, a
anti - t yregintasmudChiodhded 3BHiANLE- B! AYRARSLIS Rplidd | intluding [P BGkted

Anti -tyrosinase peptides may al so includé pre- or pro-proteins or

mat ur e [polspeptivie, canrkyl pidified upiok y@mumsmbeéh@tem orsoth¢rapisedimewa dp &ig! ast.
of being g'bﬁﬁﬁﬂ %ﬁ[ o Bﬁm QRAT ﬁﬁ&l el(sﬁﬁﬁ of tht 2f& h 158{ é/terfl cell
vesi cl e, ul"ar conp ment, or an ex ar space pi cal'l'y
e.g.15 a§acaozr19]§ﬂlstCecbtf638Q(l§; wﬂﬂ Asenqueyroanashq;ﬂmderalsopnmbepwmﬁedlfmasmﬂural

into an ex rtace ace 25 t ou neces arl Qaw ng a. sign | d
sequence AN E R RS RUS s T SRR IPOvS e B g 2igg g Adipody
processiriged anihst axﬁi m&gge péptﬂeﬁrgrr&bn@ee@aqeme fuﬁﬁddbfanﬁaﬂoﬁﬂase peptide.
fol ding,_ etc. form |f_ an antl-tyr@smase

bept | 00 566 761 B @Henh e 456 eihp b o drnogireiing rarelh, (A aBGggosinase
ext r aceldepif caR LIRHRRP1NBathiBnd) mogluﬁﬁthﬁme niﬁ&l‘dﬂﬁ% RO eRivBtveREhORS & pddofs
the extracellul ar space can occur by many nechani sns, including,.

e. 920 ewbilpdgsthgartand proteol ytic 30cl eavage. [ 0064]

Anti -t yr osigaeGe 0] sl :

"vari ati on’s pﬁ‘ﬁaﬁr‘lﬁﬁgg‘hgﬁ@?{%‘a@ %p?%tﬁ% 64 %Eltgée}r ??Igns r%llr &gu%@%elnf ust0 lllr(g%sé
of ani n&yaesimse &si dqwr-t:mmnmgcmhame thag |cb@h'tzesctlurrgectmnobfrredenﬁn siymthesis.

functio n te I|b at

mmy. e Rihet g R RO oI b By, 4 Bl it AinfPhds Ry Rk Lihe
hydr OthPmtﬁesﬁsy of methnép hiepdrdliessy whethel/ tbkret hear@rrﬂineqmahlnbﬁoﬂmzme mt‘erabthm
re5| s |l ong as the biologlcal or |rmu 0ogi ¢ act|V|t t he

ant . ngaapwoa@a#s HhiRiorh SBCh g}, °é‘5€a YTOSEESS | ‘|"§PTS can

char ged rEle @e:uﬁ%%lﬂéayntbrmbwﬁ@oxa&&aést ln@lu@ﬁigda) @ae@pﬁérxbﬂﬁm Beraldehyde Afd
positively charged am no aci ds nma 5|ncu é‘&;ne and ar gi ni ne,

A no adegali @ﬁ"%tw&ﬁa‘»ﬁ deg-ghaindipids; SE?F\%tﬁﬁaél) R m}m@i AY Pafletic inhibitors,
hydr ophic) Il eV adibiESind @b atolt biE orP S AL el 38 tn Whibitory

serine ahd threoni ne no aclds wt unc arge si de chains aV| ng
si m | ar nmebamogehi | i city val ues may include: | eucine, | sol euci ne, and

ot 20ty o<lRece QPR et en GO PR PR oF ol S bk o B

art. FOHMunctionalities and are widely distributed in nature. An example of polyphenol includes

hydroquinone. Another example of pblyphenol include flavonoids which are benzo-y-pyrone

derivatives consisting of phenolic and pyrene rings. Flavonoids can be subdivided into seven
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10 exanpl e, naturally occurring anti-tyrosi nase peptides can be

i sol ated, reconbinantly produced, synthetically produced, or produced
by any conbi nati on of these nethods. For exanple, a reconbinantly
produced version of an anti-tyrosinase peptide, including a secreted
pol ypeptﬁlde!; groups, leclysimg ﬂa‘emes;sﬂanwotlsedhmmeﬁs fwrsanls, heedlamenroddsn chnlcones,

ot herw se r NarLin FM. et I JHe

and f un(,aflflo %BP QE‘% e|ngnél E’Sr a{ 8“?1185ml\aélrrle S ISt{%gu J fga f é’d@

Cel | 63:hefPocydidOPngs By }amtionﬁwﬁaemseftneatﬂr@emai mymmxyncmqﬂm; Ifmpedlold
from nat ural synthetuﬁsor recoa&@nant sour ¢es ot herw se known in

the art 2nd fpethoxy greung distiyted, i, diftsrent pastpns, abou eﬁgp Without wishing to be

anti st yrb%ﬁh&‘@ﬁﬁle&%%b gﬁu&ﬁre%f BSRInbe 199&)91%381% withStBErd1& of both substrates and
anti-tyrosinase péptide. .%., U S. Patent 6,759, 215
Oéln

6, 207, 4 1presypably mpcntlm)tmlnlgt@s( aseh i aiditiontty ﬂesqmabeotb@mOIWée@éssn
i ncl ude it At b @s%ﬂ 4s| glr i RfiErs,| O a?i'gosggale}l% %ﬁd AGLh Y |8 Shtives.

known to pérsons 2 he art.’ r osi nase
i nhi bi t @erivativebef philyphanecaaiadodre Usedas hyafsmaﬁ mhrbxtsx;sras hefeired ®dieraire Such

Tyr osi nas er - contal t zes the reactlon
oF " el appbsnel HERRE Sy Gt TR RS bttty Ty Srmbly fERddRe
tyraqsi nmoslﬂéy h&bﬁﬂmﬁﬁh%é%@ﬂ‘éc&‘ﬂ?ﬁrohﬂh@ﬁ pmmemﬁuﬁm a@nmmlBe@ﬁ s of
mel ani n, 8ard|ess whether there is an rect inhibitor/enzynme

i nteracti ow 68]5n enye rmabodiaentss b At Wd&lﬁﬁéé@opﬁhmnoam& differgntgfom the
kojic a%&muf.yg OoihRSR ﬂe&weﬁlts Hereink Rih BERL @élwemoﬁl ar%cs]grt)ﬁ godsm.gg of

five major c asses including a) polyphenols, benzal de and
benzoat eitagmin xexamtmam Adderivatings.citemn B, palfdsnraﬁddmvehmsmlt G4 vigamin C

T

based on~ei e ch TUct ur es he’ ' n
30[ 0967 hciBal wibnamol glyoehc easd)t hpdrdquissnee glutathionef Icglwmthionks azelaic acid,

cont ai ni ti henol jc .fu ctlonalltles and, are

CPo o Do S s RGP st ER R it in e s extract,licorice
hydr oquickess. pﬁﬂégrmme exedy avofurfolbembendl ektiat,UBexahletiylinei isacedintde,
are benzo-ry-pyrone derivatives consi sting henol.i ¢ and pyr ene

ri ngs. F‘P‘H\FB pate.chimethyl salfoide; Eb@&leflﬁthéfdrs’éﬂeﬁ‘ll%sq?é‘ie@ Phefyd gpetithalenes and

i ncl udi 'Elgmfaln%’so ”ﬁx%noﬁﬂeﬁéd@”%&x 44 @"@Hpﬂéﬁﬂ:ut)flhaxiﬂ@tﬂﬁbﬁeno! SQfd &V@%hﬁﬁ4-
chal cones, and catechin. Different classes of flavonoids are

di s20 ngethylnbendhyand dhe likenand dighensks. Meshersots ﬂcmpféymﬂ?g%z 6tsij-tosblutyiphenal),
di f'ferepces  fd %1‘. s?(?i Eﬂa?g C}eﬁﬂf}taﬁ)}ﬁ?&b\fﬁr OX3tinoid B L, , hﬁﬁﬁ@@fhf i d, N%Qtyl

met hoxy “gr oup erént patterns about
W t hout glxicsdanmigg, hgalhteni'@ 4ol trandxpmid) elcsntalteactt cllagimAed,oEDTAaWhmad@
i bl e, wi Ies 0

is conp resunab

compet | BIe0ER- i AP BIEE ARlustRt ReciRR (BARAD e b B RO plbicor, o

ot her paleuphiead) a fewitThatis comeewhsedbsiaal, hiyy astateas Gadtaré s ctaﬁrb%,used as the

cantdl o alditionsl dempeserty FBSFR o fheritsmun F Eoiaponea 5o jand 5 e R Rostate,
pol yphea&ivuqemaxsqﬁes\b% léb?eﬂe bmbtut@@alé BhERahEEut 3 Nt BBliRe %o Fa‘,tﬁsmm lactate,

exanpl e, hydroqui none 10 éﬁg des. A non-limting exanple

hydr oquiSfﬁbWé 1%}!8}% SRSy gmmogwgl laetatgang calcium lactate.
j0069] 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 theréof, 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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[0068] In sone enbodi nents, the at | east one additional conponent
different fromthe Vitamin E conponent referred to herein can be one
sel ected fromthe group consisting of vitamn A vitamn A
derivatives, vitamn B, vitamn B derivatives, vitamn C, vitamn C
deri vat ilimited tqukiojio neig difalmitate) (175 Batent. Nac$,824327) kiojjicachicdstirs €8 PaterdNa

e oqu et PR AN R e d i AR p i ey 082 6 °'

gl ucocorti porgiSin $dme eibydiuits aﬁxb,adﬁltiohﬂCélﬁm&eﬁCcﬁﬁEfenﬁ&bﬁﬁﬁie Vitamin E
Cucum s sativus extract, licorice extract ponegr anat e ext I‘ act, uva
ursi ( bERPWERG) carinciudeta skin whifering |agsie: Efl% av#h av,l?ffa@ng #8entyAs used herein
but ysat Gegefll (FRAPMYdmstithd BXbBStancEMR: fesﬁ h&re*ﬁﬂé’éf%%f a?ﬂéﬁx%é {rle\ighkn BEAY bkin
napht hal enes and derivatives, nonophenols, such

2,6-di - taerlongoa.st t}nb agen’réttahylitph@wmase 2ctityliand/er antbute;ﬂnogﬂneaaecﬁwﬂ)!pﬁbminn

and t he Iﬂ ke:

4. 4 -me t‘Y’ny l[ﬂé balgsrtt a,gl%cgrln&[aﬁlp esl!ge ?p’ﬁeno camposmon as described herein in order to
2, 2' - netrbdtice ae httagidkit h}ﬂaﬂﬁrehmﬂdaﬂutqlbmhmh Hesited} thBG:km wititetling agent can
tuni camycin, N-acet L t ni ne, al u§on| c .acid, tranexamc,

pl acent 4PF E5AMRIG ls gdj? HJA edcor@@p}& fon 35 deseribed; bereld ioQdrr 9 Fdfes AR

Aci dp Prgdigiass’ sAtdeMal Skin BRpARAGNE of FkLdloa Ths AR that th¥R&dividual does not
inhibitor, to nention onl few In this context, when desired, an

| act at e nggessasily Aeee glalapmeéﬁl%émn@@faer&sblttﬂ@%he slgwire tooHahter b skia rphade.
differe

It} <15 Ehabh 8ot S0 Vg e BPBEN. 28 ih BcABoplioR 32 rotesd to herin
i ncl ude chutindledenntt ard nott bmited topenyast thengxlemplany edditomhl womipansntst mentioned
magnesi Lég | actate, ammonium | actate and cal cium | actate. [0069] In
ot her efbodr ment s, the at |east one additional conmponent different
fronst he 00ariila sEmrecnmﬂﬁnﬁnts; eheat last tome huddiional Caomplonent edi ffefphtefrom the

i ncl ude_ one . of_ sodi um | actate, .30 hydroqui.non at hi one, kOj

ot o RS E RORpER S P, B e VA Blet ik AR A8 anf-
mention tﬁaélﬁasa RreAVintbiflerbitieSage@Nie¥d 5. Hllintedfetify KiBbinflRE h@id}ieernl R ity @By
that are known to persons skilled in the art can be used. npl es of

such ko Fp@p%}@iddhﬁémqus\ﬂ&a#lm pErnyskic agid epreding) airlrfw&laa%eo%]s cgntext,
aci d di pgl f&iﬁaﬁﬁcléygc%ﬁt eficieolie, 5n&2&t1§gﬂoledﬁf8"' & 'Q:Fli'ggmf‘cﬁoﬁﬁé' £k to

Pat ent No. 56), kojic acid and cyclodextrin (US Pat ent

4,829, oml)mucleotl[dgmszml ap deaxyriboneisisoronk RISA), tapé rijemrpicldio acifl (%Hﬁboﬁ@ﬁ@nn
differe | L Ls
Sent - autd 25 b Ed A idencRMABGRL S e dffindhe Bling (YRHEED e
conpoundtraed (dush ancanse haanttsansehandadmtbée gifahdet p(df{ma:letoadsém@esibes ribose or
pi gnent. he In_as t has, anti-tyrosin t.ivit
B I R e L I S AR e g A g L R
exanpl e ifeeofisBch b 2tOenalyIndsist.i Tt Ascldbeige sitanits REraal dlidoludéddide mhay be
reduce an actual ski n&%gpragrge nent of dark col our. V\hen desi red,

h
ski A> whigiassh BygPhagrhiedie e RBgsBRO a?dméfégciﬁs@a thylphosehoaase) ?a%? Bh
as descpi hfgbr h@feewnérpnﬂﬁrdﬁy-o&&rﬁ@ Hilegad) uﬂaﬂ db nebit \@rma{ hyorRBsa€i6h \68dhe

skin inpairnment of dark colour. This neans that the individual does

not necelgwvrleqtideaForthprmeges; @alohgnnwlqordﬁ@mawéwe peorpaen trelegiédss ros nop-
| ghtennﬁﬂgotﬁg%ﬁggde Exanpl es of skin whitening agents that can be
used in the conposition as referred to herein can include but are not
limted t qowm The alnheytemeaspllhlﬂ& iattdietenom agent oarp Goresxtampive mdlwieeidterfering

ab%@ ne #ﬁ g}:?'clé‘tr )léaﬁlipsr? gﬁéstaﬁ\g mlcronl&ﬁAst fesé gnh—?y?gstinacs)g M?ﬂt&tzrlference agents

have become a powerful tool to “knock down” specific genes. RNAi methodology makes use

t't

of gene silencing or gene suppressioﬂ through RNA interference (RNA1), which occurs at the

posttranscriptional level and involves mRNA degradation. RNA interference represents a
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Vitam n E conponent can conprise an anti-tyrosinase RNA interference
agent. An antityrosinase RNA interference agent (for e.g. an
interfering ribonucleic acid) can refer to any conpound t hat

nodul ates the activity of a nucleic acid encoding an tyrosinase. In
this conctelinlar meghartisam rthat rpmﬂe«ets ¢heagenme. 'SIRIEA eandi WdRNA" molgbdes mgdiate the

nol ecul e ol i.gon e 0.p

deoxyri bo ucf‘teqnc()fg@mﬁgo n?arﬁgﬂr}} Egﬁéﬁg 1%310(1:1 Oglm dsH gﬁ%&‘%’ tg% eﬁ g‘??ﬁ%%ne

Ehoul ddado&iplégetolfbﬂﬂ fdapnRcallal g:egimdendﬁﬁsd sifpting Avneplé:0(RISE). eFHeatRINR R
ei ng desgr.i sin nde uch. as_sense or ant ns n

doubl e- STHANY ivac S;H%F 3’0‘?%0@9 1 %ﬂég‘?tﬁje? the se@g! e&?enﬁé%m ER% t“&'éCh 18

sugars gr@upglefedt BRN‘A‘&%@BE&&E}(%@?AIFG& tl‘mﬂe Bsrdd &Rilﬁg)gdrﬁf)lerﬂentary strand,

derivatives thereof such as 2'-0-ne bose. The nucl eoti d

subuni t swigfe aiRBAI dumiersk dor iimperfrally b’@lr% *j’t@ﬁ‘ﬁ#@@ﬂ o RIS6s fradsl |t‘e§1§feﬂ055 of
| i nkages,, %@8&9%9&@%&?@@%@%@%& | ng&ﬁ\é Jmnﬂ éee@ KRRE S0Pkt i in

by ot her Pare ofr mon- Joccure ages that 86 not pr event
hybri di Zedgtigandtypidatty dbesgmnembabﬂbod’e? 5 IElleltgl:Ie Nﬂmretheantexfémgmthmh@e:b aclé

may have onmDnN N cI t' e non- nucl. et X 0072] .
ot -ty i EUHBIER SRHGATE AF B9 SRt SR St PO A SHIeE A SRR,
I nt ef erthdEngd dﬁmupsdi%hcthw thrpicallyNdses dveh BBouk 05 Eﬁ\@@bp,mea@ from about

antl-tyr03| nase RNA interference, agents have becone a povverful t ool
"knoclR tacfirnp- Sfesss fheckRj@hagent Rnaduntet #BHBIOGY 2 AmelesriRpnecigic agidnbat is
5' ' enci Nfedaht 19‘3'?1%:@14?&&3%&5 @R, b RreNANHRMA ek d I%Fb?i'&fz%d kmﬁhbfth%hﬂ]n

occurs at the posttranscriptional |evel and involves
degr adatié eypicaliahg sanes sethehprovided rbevenfos the siRMNA hpeanf ageetharronger bat-8

pr ot ect Hﬂﬁi

degr adaﬁ%ﬂ%&nﬁ?ﬁﬁgg e g%l%r@r%?ﬁtggr 5%9%{%%33 ;sc?c |’%&5% Wfﬁ%‘”d TF§N5} al,
W t H5a rﬁ.‘lfmaamlcé)madq/mInmpgcewnbwémmmlagyazowsl ,d&H35d t he RNA-i nduced
si l enci ng l.ex (RISC). Th I RNA.or m RNA b nes part .of R and
"5 tar gt o7 e oEHinan AP RIS AREY A O1p DS 28 HSTSE PO e
Si RNAs anfsepsy TReCA | % hese herid adfet0 té e il eapaidi RINA oephedb® NGIEElY is

strand, whi]le m RNA dupl exes_are |np erfectlﬁppal red. Actllrvataon of
RI SC | e&8@PIBeRiE Pdstapnce ehbasesinghmeiscrase RNES SRR Sy enqmplementary” is

I nt er f erd Qg thiRREO HE &tide 36dubSeciBY silPhr REBSEF @Qpéiﬁ é-gﬁ)arﬂl'bd hilcléie A& or

and typically does not exceed about 75 nt Ieng;l ere t he
i nt éwf ertcpr@ erepomemionsi of dke sams singlerstranded tugleiq asidohaysys andeqtidebase

ri bonucl gﬁ]g%ﬁ&@fiﬁawﬁw ¥ sﬂ %ﬁgﬁ&htoq}ﬁﬁﬁxze qo%ﬁ%er%lsd dwble fae ded

| ength o ex structure typical ange romabout 15t
bp, usudlylinpgén- bcmdacbmgiomBVhem fﬂeormguouquenm ef Ravd¢otislge nf oilfssmgldﬁmw

P ruct ] ol 0%t BRI R oSSl Ry
hai r pi n sé@ehgqodﬁmbleyndebefﬂ&rmhas:dglaaﬂtrapdmmged, sl et fAms phhéﬂ witlRWor T
Y0250 SR Sl RS, R e U S L 205 abech et Sor L
Cosnet | Gn@dedsd INASS IfrdtinRB @ a B8l Tt &XaR@le B s uded iA Shedfrksent 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 reaction 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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[0073] The anti-tyrosinase RNA interference agent can al so be an
antisense RNA. An antisense RNA as used herein refers to a single
stranded RNA sequence which is conplenentary to a sequence of bases
in a nessenger RNA (nMRNA). By "eonplenentary” is meant that the

nucl eot i rilonseeicentieRNA), o anlzaslog eficosof dfiest woclsicragids; gtus diybisdization can
nucl ei ¢ .aci.ds, i.ons ) si ngl e- stranded
nucl ei ¢ B¥pLge RY %Rﬁgdwgﬁl‘gsoﬁ‘@eﬁﬁt&@%%ﬁﬁagﬁﬁ bﬁ% ﬁﬁ{gﬁﬁl | ow t he single
strands to[guysr Wihereehd A@Rh{AGAN afpelcdiicald A QU HeemE ityrasidae RNA interference
hydr ogen- bonded region. When a contiguous sequence of nucl eotides of

one si ngigantdhatasiensd in g msthod of fhsipsesers nvsnHpmcanche aégmaﬁtméém@ﬁuwmahm
hyd
o7 1 Ba- QiRERAR D RO SRk ol i BRRNAPR L URIRE Phe BHONR NS

T 25 andii€ussorppiiovigds wircvied, oftrhpremtahm)nudes asitlg @M%Slw administration

cort 1 ardasdif HRLERTRE Bffoue Bhe AT iR PALoe ol g b REER B ok Ene
anti se n&@; AnhlAumBer ofdtey, includivgskiral infedtied, nﬁcreﬁmmhemm fiison ofRbiAcledli ch

encodes the tyrosinase protein. By conplenent ase pairing, be n
the ant i seHYaSIRRRILSHOR ey aleonbe ge&dehe’éra-rﬁ%u { adiniston &atdﬁ%eatﬁﬁh

be qipSt rpyhEs A, @1&&9}74}@1 Wai *EIQSQ? "@él{e%ﬁaﬁsfef‘h&%‘d ﬁn?aﬁ%@ﬂsﬁe@ﬁﬂe’t tHjBbi' Ohal

i s neant the Process whi ch two nucl ei ¢ acid strands havi ng

conpl et dhigchgm, pelr tZO-‘éam SciipTbereurleir peid urdvelr Peredsertiy eﬁ@e@c&mﬁwles and
h nb Qo f
toget hery H{?éiigde @%@%@ \’%}rt c?é‘ﬁ§lhﬁ’d}ﬂxﬁgrﬂdde§/ic8 oy g&e %ﬁt & dé&oﬂﬁ‘%d‘?m the

doubl e-stran specil rogen bon her nuclerlc
acid st rlaerdmreaﬁzed;)éoreexahepbeyhdgoﬂ@l Be (YlacM det(ADNA)992 R" Garietho inumplusization g3 d

(RNA), or_an ne of these nucl.e aci d hu i di zatl
Can | v 1o R fhe AR of mfgRRE KPS e o g BASHShL P

[0073] \Miefopartibies NAlmél_lﬁahﬂeﬁ][wﬁlal’tﬂtetDN&J hlﬁenab@nba’ided Vlgo. dke cells. Tl;]e :j.lse fof
anti-tyrosinas .nter ce agent .t S int met ho .
The. pr S SBRPATIASen dHv s SO AdTHITEE B EAeABP AL i FRmeac SrRage. Ths

usi ng awetmuae%eeﬂtdewr%@%ﬂ et bY swéammrtm K ei9 RQet i 2069) ideil-
the art. The foll ow ng di scussion provides a revi ew of representative

nucl ei c SBRSIRE tasg%wg BanRpgaticlgy) By inwlfivalentoxtaghraens cfi gmalh srolseales'h daure

enpl Oye%;orﬂ}ﬁv&‘%’i ?,I £413C§498 may be introduced into tissues or host
cells by an L} routes, including viral infection,

m ci26i nj ec[ﬂﬂ?ﬂi Onyr illsteitive esdmple sif aleldeering GO 78iH-tyesisinage BYA interfeeopca hgapt
be used ﬁé%amPf& sﬁtﬁk%& ls@l%:&tgrgg%lﬂluéewgtﬁt 1?snnonacsovglg§t%nll£§ ;lto ey fu%%n g? "E&B Gf

P. A S ansfer 1nto

by JEt lafﬂe@\@t-d;}ﬁﬁl anﬁB@dy P RCRE(P,p,) \uad the2ﬂ5lelcmcimﬁncﬁﬁ§proﬂ'dl€pﬂbt&dlﬂ(Song,CEd
may be coated ont oﬂ&gl d mcroparticles and delivered intradermally by

a parti &hs Bepisr@ "Aﬂéqud’én‘&iatefb@n‘évﬁéﬂwe’éi/sf’fcﬁé‘sa@rm‘lﬁgﬂlliﬂﬁRNﬁé vid cell-
l i terat ‘éﬁ&a&sl%‘é tJIQ J WMMI&ECJ‘ITW 2:P g Eﬁmo%r 11%5trgtljve1 e)gail;%?ez))f

Genet|C|rrrrun|a|on|sa5|mf)erreh Iciting an I nmune
r es Bons delinaing assiRMA| molgs8e ine $€lgctddbddlls m,hwoasg’r@le@capsulatlon 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 RNAI 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.
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15 microparticles are coated with the DNA, then bonbarded into skin
cells. The use of nanoparticles for delivering si RNA is anot her

sui tabl e approach for cell-specific targeting. Thi s net hod has been
descrl bed for exanple by Weissleder, R, Kelly, K, et al. (2005)

" Cel | - spipf 687-76d deve fry mﬁtaman@qdathtslapp@scfbw adiminisieringrthe estersmndn coli,
of smal | 4 423, I:
One |IIus]Eﬂ8f1§| veS??aef(ialir\é)6}1E %Tgl%dphggglﬁbnogh Sahr%:agAnta?d )%’I’%lg’ltﬁ]% een'ﬂﬁ%g ‘%nymto
i nt er f erraaamaigedells ﬁxﬁtsubmﬂ@itger&lslﬂbﬂkmgﬂaeremel ected cells in vivo is

ant i body 1 GG RERHTEsRi) vesit ey HLBIEA, o MEPAbeE; SN AGA iR grred cels. In
prot am nadﬁ%ﬁgthe Ehgongt@l%otld% oan 8E & dlre(:ﬁpgﬁlnljeceéﬂ nROthe HE@pdrF&ﬁ:ﬂn coht)ihitg

delivery of small Tnterfering RNAs via cell-surface receptors” Nature
Bi ot ech,thg ¢arget xgne pyrosingse zodipg gepro (The sIRNA usay ba dwﬂ@xaquueecbmtoz@e cell
dellverl I v

encapsul(gl?f gl}]@cﬁln i'tfhrg}?,l Srcg’lﬁg%{é&h x%r%eﬁﬁfaﬁg B{% !ascah%, lat\é%tlh%l é;}aée info the
" Pot ent dmdlaffer of fmtcargamdnm ﬂwﬂraduCMmHy-lB\b Adeithods tfyr arél 1ﬁlmduct1aﬂ in;clude dnect

oot anc RN A1t T O e bt e g of ietadag e acids

pol yiet hyih@te: @fetted dirdopliy Gnte IR eEficdreextrhlilRE Mjtdtib SRORE: fn%&msm of an RNA
i ntravenous adm ni stration. 30[0078] Yet a further exanp

del i ver isRlytign HRAgeH b efigfroduged ia @p aEOHR] ngﬁhﬂio“tsaieb&ry eéPq leaséowepy

use of gebpgi, qg%l&?hoéé@ ¢.£l 8 184466, BB 180 %t(ﬁrlbymct%msapéf'céﬂbsof(tﬁe Seent may
adenOV|rus) that i nclude$ the respéctive nucleic acid nolecu

Xi ang, 9ield mogreftegtive iphibition; lgwer d@e0Byy 1IShbe vseﬁ&ifqrppmmwxm;&,m ng
bacteria e tin C
o o7 WY mfBHE chBEBHTEE RSA 10,0, IR ViBlofin ENAbLRER Gh B8 Rombfict in an

t he 15actearichedhférmutaion, “Emhchdtﬂ”tnamstmu ab uistfone Miitami Esnmgonent srcombnad in

both shRNA and.i si.n,. ttin into ma

ond subaBqtan gRHE i ot o Rpic BBl ity SPiinha, B
be used cbmpbﬁHnEsOEMaﬁbEI\bﬁmbtﬁéﬁbl i%ﬁtdﬂeﬁidrﬂi&cg anlh %il, dotprisesptbicbirienol and
the ol igonucl eotide can be_ fed direct| injected_intg, the host

or gani s A 06AER it ameunt af lgssithael{bwt % 5 QR tode) i G 1he oil TS, with

si RNA I | «e ;
intr acg? Slgcgrtiéj tﬁ?g%’?yqdrlll? Iﬁtg%uced&gi%ﬁ? S%Jgpﬁ rf% eﬁ#%tﬁzgf gorcl:naltl\llalmton meas any

i nt @0st ifprimailat®pameiprismg @ speeific VrtamlatEmompbn@m fmr gaanple wtmttol:rmdubadcr-
oraIIy, etc, t hods for oraI |ntro€uct|on i nclude diregt m gq
RNA wi t fO908HE0LI A RtEs ghpiocniriers g EapeqtEeoD 4R 3B FmpyRt S &we?ﬁgn 1% of

nucl ei ¢ gaCirélpeckile VRGhHIE doMREEd OBhsel roﬁcﬂ'l'e)’totdl't\%\x&li\eoﬁﬂhé fétnulation (or
extracellular injection into the ofgani smof an solution. The

agent m&§MBesiigiYr oduced in an anmpunt which allows delivery of at

| east one @I 2 IH Shothéd ‘% o‘ﬂ‘*rﬁ&ﬁrthg Oeed ‘forﬂmlatx@ chf @&hg?sfeealgyemhg Qitan@P

or 1000 co per cel the agent may yield nore ctive

i nhi2bi t iFosympopowsrin dosewummqf abbetd). bevt.bs X uvt.Vod wiféc? wtdo,appl. Ve dtwidhss
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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[ 0080] In one enbodi nent, the at | east one Vitam n E conponent can be
conprised in an 15 enriched formulation. "Enriched" neans that at
| east one Vitam n E conponent is conprised in an anmount which is
hi gher than in the normal mxture conprising all other Vitamn E
conponent s [0083} Thxamping of casupnsition n@ﬂerrecktwl hﬂr@m cirr berpdrainggteredotal the patient at

conpris %gsagéx%ﬁﬁﬁt%'cgﬂct%l t[rﬂ{bg ag'l&%:aosttﬁ ? 031 onap?%\ﬂgg%ﬂé rﬁéndet? 38sidel %ﬂ"egt

10 wt. % FéSpec

t he enbmﬂ;nrmm? sxoof:?ﬂshanmﬂe&embffedn\t@mﬁe psihena][In segel @titedimdrby, rthﬂ ambwn of
means a 20 f.or ation, conprisjin cific tamn E ¢co onn,
for exarf%PB"umE BimsterRd) to g‘? B?‘i?&?gnfff‘i E‘ESF“VSF“é Doty Fmge%f 1%06 mg,
Y-t 060t ricfieth 486 18nd AEOHHLENOD mg; ab@m%rgwﬁtab&it 1000 ﬁlgt mt@nﬂg aﬁaquut

the respective Vitanin E conponent based on the total weight

f or nul at808rmg;opborohpigsind; abayt 5q00@3,1£}b0uh1lhmmérabewtbbmwm}tabouw mg “nd

" an arrEn 130p W Ao TR pfe SSORRE, ot 20 HRTGA aplty 050 E B} 40

. % 5 mg aff atiGit WO0Rmglibowt 1 Ymg2mdvabodt 80R5mait orfhet8éenvabots) 1 Bing whd &hout

40wt% 5 .‘V 50 . % 55 wt.% 60 w 70 wt .
w. % 80 ﬁmm %‘%a"tl%ﬁ‘ <8y Oé%‘e%z &’%‘"'0 OW"“J/“&“é& aﬁwwte 1‘?/\;"&“ %}110‘5&7*0\/&%@}1 a
or 99 Wseifni &tvall corcéritfitibn & RNEISNEHE ag,@mner%mkéeﬁ%m&roswtt@ra@dm S0uM;
wei ght of the enriched fornul ation. [ 0082] In one enbodi nent

conposi thebvﬁen @beuyt IOeSdPMdo eous iSAUMa hetvgent dhont 1 phdltade 1avh OUbehﬂmrmiiouhlj)uM

agent . t.e of this. .enbodi.nent, an UV- Ki.n ent ref

o Cany cBADANRAM NS Hnpiekier iR PRRCGTER: oot of ihRS Gfiponent b

ul travi ghetonhRMitidh Ir&@rre@ﬂéqiarec% cél Kh%e&%éeﬂ%boﬁt‘ ¢.8 gMJfB AL uM; about 1 pM
oxybenzone, azobenzone and avobenzone. The ‘amount of

conposi tt¢ ebout &P giMieabonin2. ﬁe%tma@h%eﬂ\/hdbwﬂ%nbi @dabpot §theMp abdue FtuMtto

"y dAaedbRuar 0y BRERH G B Bt S5l By anaRt ab R P bE w35
pati ent .,NLTHRGMRUSNITARE fRRiohal doboRdR ditterdk foRANRO VithindE @&Hbdﬁeﬁtt t85teds
to the pat| ent can be between about 1 ng and about 1500 5 between

about 1 an@-trans;nw@emwtymdfomntlmg@ewg aetivity atsed in @e@gmngmmab@fmeq to

ng and 5 n
about 1800 et 8 urecB BB 12300 B SORHIMC BT B out B g 1
1500 ny pmhpwoueﬂsmglmruﬂaoatbpm td@66ut 3YY0 AR Ubow#Q 1N t@ﬁldm&b@]ﬂ uMOdH3ut 1
ng; about 10 and about 800 ; or between about 10 and about

500 2Hy. PMtfhﬂzs’ﬂlhé‘POOelMo@?%htuM Qméb%ﬁ%slM bt lapMpe aaa‘Pﬁ%PsHl‘é,r@auﬁm

an anoun C

ot ont LR B yfeigBanCioiR S SRRGRR R Ao B8y OGP MG by
t o abouts0584 b ateat mmmbmuﬁt moMM@o afdut $0J0QIMPEHOVERID @at kbdut SPAd i,
30 pM Wthin the context of this enbodinent, the anount of Vitamn E

conponedbowi 08 HM to Beous SRR BM: iabeutrif 1YLy akput 80 H¥eabout 50 MG abeet ROcM;

o abouroe YORE HEcHbut 358 ingTBE bt 4306 ke Tt @oihor G bafen? 1P
MM 28bouhinkh Theahim cdDfor banghobi a ﬁﬁﬁli sudhGisf bu? @e\iot dibndtad ta30HukMn, pig,

about 539{!\/1 The armunt of the addi tional conponent different from
t he Vit 8RSk IEO"EBr?ﬁtoﬁ%t ogRhfathas anti-tyrosi nase activity and/ or

anti - mel ar[@dﬂ]&ﬁloﬁe afibddybnt, &l@@&nﬂgd&ﬁoﬁ%aﬁﬁé@&ﬁinldt&éﬂ ssef @E’d’g&dadé}estlck a
herei n can be between about 1 M to about 5000 E)tM about 1 MM t

about 4bed asuladablet. gelyrazse ygainedgdersaie VY] @latr%tﬂ@bmel :mw,

zl\a/g/lou? bO%RA%FWéEQ%f&g%B %Q%O Sg%ﬂélu? Q%Jm%gaggﬂutl& gﬁhl%ﬁa%%ggu Wp’

to aboubatﬁ(lﬂlo coNgneaﬂl@mtcoxlcﬁthm\drtaxewbcsuch 8000isMvizenbrean; 20iaMwvaily i buabie

5000 b bout 100 500
W abolE 3B OB TS o008 RS S St EAROT £ sPoNOsD A
about 1@urivet erﬁb&liﬂneﬁothw%mgﬁmtin feferlell A hérbialan 66 ubéd m&bﬁxbﬁerclﬁ%v%dble
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25 animal . The aninmal can for exanple be a manmal such as, but are
not limted to a human, pig, horse, nouse, rat, cow, dog or cat.

[ 0084] In one enbodi nent, the conposition can be adm nistered as a
softgel, an eyestick, a hard capsule, tablet, gel, dragee,

sust ai nedbrmatologiral fompasitions @nd ateototoimitesi ot skamtwhitgaing csgamsy motdrizers to
l'i quid, ?q%no%l ﬂw mask, serum solid cosnetic stick, lip balm
sharrpoo I'quid-soap, 30 bat h oil, cologne, hair conditioner, cream.
such as no{o0B8] izede dfieditent ahé adamplﬂﬂhbn daf jpe atimbiisterkd inmh hartdr @Bluble form.

nanopartjde formor e | si on of . nanooa icle or in encapsul ated for
' o f ur s WERb GaFiFnite PHRPASHIRAD S7iETTech 14 BFtEY &P Po o Y

used § N LAMFRITIsBecifc SnfobAlY. A water SRR HER of # UBRSdskdANereed t@ﬁ&em
not l'inted to skin whitening creams, noisturizers to nention only a

few. qapdes9btaineds fer exeserdé. rhshformulating dtniptss b tspbih désmersion. Qrer methasls o
t
o1 o oS R L AT ol SPIETAL Sl RS SPATAAR, o

speci fi dUS Bapaiids,368, 7@t er sol ubilized form of a conposition

referred t n_can obt ai ng for ex formul ati

hto b sol R heelR Dot AR oRe it » ST D R BRltd sy [ DoBosedo & iquia
wat ejp- di ospgag@ub Is€ite) eoilisihg 901648t torol @ePlohértts) Gvhek i Bhe RbMPEHAE IsOGiSSersed
for exanple in US Patent No. 5,869,704. [0086] The term "solid

di sper sitbiqueht ith %sothersmwmn% COBIPPRENE: 08 PRI PHE cepmronents jofuthe
10 or 9a3RRYStSE Bdehe @19]%1%&1% Rnatix c@ﬁgﬁséd\m RSy WoSHBb I WA

conponent Is dispersed throughout the other conponent or co onents.
For exarspluble mﬁﬁmﬁmawmeuh%ﬁy@@mp@bletsbﬁwtm@) be dispersed in a

matri x co 0 | ic

pol ymer ( smgﬁe%epﬁg?nggg{ﬁ? g%#’{l/ %&:‘Jgeﬁg’% %Ele?j sursf act aé r(&l}) PH’?G%@% one
The 1tSer rphasmilspdrsdd spmoﬂieophasehﬂmqopmﬁeiss arg sypecall y lod Wass thag @80 lum in size, for
particles of Base ed in.an ase, arti cI es
re by preaanply T a8 8035 10uEh SF T i 0 Sl el B rvion PE B PRoen s
pm 10 goth €at the)Bystdm S¢ zﬁemlwgnm&apﬂlysebaﬂpem&bﬁm dafhomgemmﬁmgi@t loB
such that the system Is chem cally and physically unjformo

honpgensausisihPEIsHIGRE G e e fieippdgARIsh A4Gh 7 SidliReFNRR Yl be called a

t her m)dY'E\:ﬁfE‘ s%ﬁ)tmns BER "@laﬁs? |sbgktighh, 8 R%lﬁés?%olﬂhbﬁ 1@@1161%1)&6%@0@ gla@lyisdstem in
solution" or a "glass ution. | assy solution Ts a honogeneous,
gl ag8y é@%@@ﬁql‘ﬁeﬁoilwmvéﬁlﬂaa&‘@ﬁsﬁﬁ@v‘% dissolved in a glassy sol vent.

[ 0088] Suc I

Fout es. Fo VB S SbRE AR caft B AfmAEA! ik Qs it EbFGRbe raly
but are admim$temﬂ tseléld ﬂasagayﬁsrmseisdudh byfe@s ,nog hamgﬂ de camﬂulels,sdragewdgﬁwles

R et R A g N R A R R RSN

absor pt icAtapadl st ganaedls or fondilaXomadditbves such as absorption accelerators, antioxidants,

25  binders, 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, groundnﬁt oil, isopropanol, isotonic saline, lactose, magnesium

hydroxide, magnesium stearate, malt, olive oil, peanut oil, potassium phosphate salts, potato
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25 binders, buffers, coating agents, colouring agents, diluents,

di sintegrating agents, enulsifiers, extenders, fillers, flavouring
agents, hunectants, lubricants, preservatives, propellants, releasing
agents, sterilizing agents, -sweeteners, solubilizers, and m xtures

t her eof . starch [mmnealm‘opitelnx %agaemﬂnrveatftrysaéﬂwm @}, sesathecwlypesamds segamol,

oot o G LAbERa ORI eadRl] \REE e, Jdlud BndsBn@E Sy, Rl G
castor oadcrose?,eéti-ahbzdmﬁlrmi albeint aad:ﬁiizaﬁlestl'ﬁmﬁa butter, corn starch,

Ot bl DL SR Pt et S BSPAS: i B hos E ir
gl ucaose, o1 Y& e vl%ﬁy Bdbpofdnk and aqeisp&%ﬂﬁdmdnﬁpé&@oﬁeﬁ%m@m from the

| act ose, magnesi um hydroxi dé, magnesi um stearate, malt, olive oil,
peanut oVItamlp(ﬁ eamponatghedih atltetmﬁm@e agsbitatapd/os @atr-ewlangg@pw aefivity in a
gl ycol , I

Setanoi MBS Thb HARETHR. clRE ot 1B oRE FhalthdeonRERP Hodiiihie 3ERRTMIbIC

sodi um gimmamﬁ atdbass one @hhmanelmnally sugeptalde sutfattanih§aitablef phanhaneyn&lly

For m caif LR St STybe polnise iesibas bubRR o ERLS ot iersp Bl Plyuers
one 1¥ t afavingh glﬁmﬂﬁﬂén @ﬂ@e@turé €B¥ bf AnecasasithCy, bf)ﬁtabast: 80PON@om about §0

di fferent from t he Vitanmi n E conponent that has anti -tyrosi nase
acti vi t y GRa@Po#t 18R mel anogenesis activity in a matri-x. The matrix

can conpri fpof Wa?e%%&lu&@ DoRAREBEARIN 4 €2hd defREE GRSRRAIBWRY Bfc it Ql%a&'ﬂﬂoﬁ of

pol ymer and at” | east one pharmaceut ca?ly accept abl e surfacta
Sui t abl @Obﬁaadmwemtqrcsqhdy dispereipnsihat et wechenically cstabbd \andr svithine logdieary

but are Mmg S

transiti %ﬁﬁ? lédr]r{age ﬁg ﬁ%&nﬁi& &?A P%glhﬁ?psg értha ﬂlt’lg'(aalasl?(9 gh’g,m%?rfs? 1cl)crln
abouts 8GliPetsionaloauibe 1.1586) as doga@O®irns Wdtheut-fextthan ipkeregsil gyordrescogrectedytocablets
as define ove | ow r.eparati on of solid solutions or

solid di"é‘ﬁ’e‘?’@ “%Pé‘ayégﬁgﬂ?‘gal |y stable-and, within ordinary

t enper at ur EOBﬁ”H%Swaﬁﬂﬁcﬁnblb Polymer toonpa it iar & dobagel ford Qefehtdd tb Nereinls &
solutions,or solid 15 dispersions, can be used, as_dosage forns

wi t hout Peles &hat ganeaxe ap ﬁgv%?m BiscosgwpBRanatissplyed ab%%?gnﬁp@ﬂue@m gplyfion at

snal | a@%rew»qfomabls@@o Y2 81 HSF 1 to 7d0ARRRY, of Bes ¥k &l $6U MbPLe pol yner
conprised in dosage formreferred to herein is afpol ymer that can

hav@oan apwa?ﬂnwaw-gqi@lﬂp pplymgrresni@blefor yesdingg dogpge iformy Fefergedetoulzerein can
| ut
sol uti o, e bl{f’ozg W) hmﬁéd & ﬁcﬁ%@gg%e@&dswgo F JfNQmZPEQaJtM? eSheridfiy

of 5 nPas tbd nPa s. Wat er e polyrmers surt
for use hpmoaoldmsagaldf gwpnlyreefrerqfel‘é -viingl Imfneildomare g rdlysdeylpralidane (F6R),

| m [ id d iyl acetate or IOplonae llulose ésters an
IR T T TR TR T e e e

pol yvi nyklpyloseodthetgnia HaRid)ar m@mbqva and eﬂlyinehylbsqoyiydmb(ydbyleelmmﬂes in
vin acetate or Vi I ropi onate; cel] ul ose s, and ce] |l ul ose,

Ut s ShnanEr 01 onE e RaR e oA R Il Pg e, i | Faficular
hydroxya;l[thk b}'))IHn@ﬂi 6111I16Ise25:e}l>@6§el 9Hﬂh§ll’ateBY6H QUOERTaBRY ik Spdriidule Ecellulose

hydr oxyal kyl al | ¢ | ul oses, in particul ar
hydr oxy pESs m@@%;q w InreBiopEiaiosyalopmpliaslate e bydsexyprrnyimathdecliulose

parti culg t
hydr oxyp?‘%pyr;J h‘gﬁeﬁﬁ%%ghgﬁ%lﬂg(}%t %,eﬁ y(Sjlich?ﬁtSr (%]f) mOkI?uI éj I IYaIkglene
s ucm natgides smuydas galyghulpyet mﬂhgﬂ&@lmm&@ewmmd csm;lmmatoé ethiglegdroxide

ol Shul aha BALNRLAVLSRE ORISR UGN B BAEL ILeNes Okl B0k sciderhy

acrylate copolymers, methacryhc amd/rnethyl methacrylate copolymers, butyl methacrylate/2-

dimethylaminoethyl methacrylaté copolymers, poly(hydroxyalkyl acrylates),
poly(hydroxyalkyl methacrylatés); polyacrylamides, vinyl acetate polymers such as
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30 and propyl ene oxi de; polyacryl ates and pol ynet hacryl ates such as
met hacrylic acid/ethyl acrylate copolyners, nethacrylic acid/ nethyl
nmet hacryl ate copol yners, butyl nethacryl ate/2- di nmet hyl am noet hyl

nmet hacryl ate copol yners, pol y(hydroxyal kyl acryl ates),

pol y( hym@ngymekwa mthm amdssr)otorqbn hsidcpartiallyi éﬂ?lmdmly'éoﬂt aeetate (also

polyrrers yner ,VI l_ac tasa Q C
partiall y gr ol yzepcfr&) gllyy\r:?pr?jg/llﬁ% cé]to é“y?a%‘%“’f&f grglryg{él(g'[ oﬂégg"‘garlfj@aﬁ“ﬁ
saponi fi l&ﬂysamhbﬁ&és Ry¢h &lcaghgkniins, liciovianyinsahd @lrtthan @int, ¥® migosts of one or

poI ysaccharides such as carrageenans, gal actomannans and xanthan gum
mi xt P e 8ne or nore t hereof. 5[ 0094] The term

pharsfmceum@a‘ Irie 3GHEPHRRhEALIFCIR tabl@Sutit@sht N ek Sisd rrﬁf@ﬁ SefeR B a
phar maceut i cal acceptabl e non-ionic surfactant. A dosage form

referr eophacnarc@ufcﬁaﬂy @mptablge@na@mc surbctaph & é@ﬁag@mfeﬁaﬂlx thberein comprises
hydr ophi | I
1% t Op1|7at'lé:ast! r om %&iﬂ ? g%ﬁ'ﬁdeéﬂbg)ls%g l%ﬁﬁqba tr |(%mBé§' afr?gr?érﬁfngq\?‘é{] Egﬂ}r

t o surf aedmns $o 17iot froini jdaphisl Tis: ELB)syseamcmhlm&semmeng vhlovsetn shiffiStanss, with

o O BB Sprences ]St Fier A B uliel 354 nitaplifc St sessivineanes

nor gophapeegtd. cal | y accept abl e surfact ant s sel ected from pol yoxy
ethyl ene castor oil derivates, e.g. polyoxyethyleneglycerol
triricinol K988l Wr onsopibedimenss acdospss Tsmy refy hefeiny sorpprise;one or more

pol yoxy ﬁ;h%é%@@cﬂ:laﬁf %E&Fta%yﬂﬁ&m& ‘§el§(':ﬂ€d1 fiBm O[EH?!JW AHNEROE NP |0114anates

hydr ogenat ed castotr oi Crenophore RH al So known as pol y
40 hydr cgsrealyayehgennglysitol dnnm@ipaig@r qlojxoay B3 trpsten vilsiCGeemenhe)® EL) or

go lr%ﬁg hy fﬂaﬁ&b&féﬁl&n g@cg%fi | ?%?J?ﬂ?atlyg %1/(912?% g{;lg&hill(eé%g /9 bﬂ%{fr{g‘éenﬁHd Qdtor B

pol yldxye(Ck'gdlcq:her (m)flo,sa:lsd:)kﬂmn aspobweixgbdtehydfogeaated rasBdl)ail or macrogolglycerol

Dol Yoy durERE {8y RRYEnt S Bh B b Bttt TRt frempphort RH 60 or e
pol yoxyehdhd R acidOdstes @F otyory 2thylens @26 Wosbitan 4. ‘glepcﬂ?oﬁ@ﬂhyleﬁk MET) sorb1tan
surfactants | ncl udi nggt hose wth HLB val ues of greater than

| ess thd’fﬁonPQ legigy (Lyes” b&0lsBefyoxyethyleng| Gk %B‘Eﬂ“y FRnesigprats; i@‘f"%ﬁ‘i‘e 60),

oxi de anfiR I&f&e(Z@)Xécgﬁtan%&%pKlﬁQ% ﬁ%ve@ﬁw X@)ﬂb?b@lﬂ)ﬂ%ﬁlylene (20) sorbitan

polyoxyprop bl ock copol ynmers or pol yoxyethyl e
pol y¥8r opgor@é@gqtgz (%Veens 4eh Caherrsmf@ﬁﬁmméluﬂm thwx@wﬂﬂthB(\fa)uei @8 greater than

Pol OXI 3300, BV SHATERF 130 U BLLBIRNAL AUy haL ARk W R

two or nore Surfactants are used, othe sur aV|ng an
vaI ue ofoxfdepmals® tkmows pnsefmi}xbdyythalcn@umbls/otmrolatlcﬂeeab;lbclﬁo c@poﬂwners or

of! O ¢ AR iLE A tordlsseot G BB 14 Hoiifsl IR PRIR

al so i nehnd®ladeiets 388abr Boteiapiesha6y. or addl tives such as flow

regul ators cants, bul kin ent s | e di si nt nt
Such3addi tEﬂaﬁéf%efem.obmﬁ? gw%avg%fﬁpvﬁ dethe o SRRIHEHO) hafney TOHS Vg of
0 %to ¥nYahi WHrelefabRfactdiits ff alledOSPRUD Y vAIMAtL, 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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[ 0098] Dosage fornms' referred to herein can be provided as dosage
forms consisting of several |ayers, for exanple | am nated or

mul tilayer tablets. They can be in open or closed form "d osed
dosage forns" are t hose in which one | ayer is conpletely surrounded

by at | e43eseddesage harms| aseethosenn vhidhagrerlases isnepnirictelyt erounsipd by a8 keast e
t t
o ot offe A0S B0 B8 B0 SRALECS Md N AR oA B

i ngr edi entc(lmatxhlarwib'eom@nbmai daathe pfeeessek anthaetheiréleass charsatérizties dftthe active
provi de .an ni 'aI ose cluding an. acti ient,in. one
Phe out dnBpaiale) Yan i Sonpiic diS roEmals & isypntie.te MG idhcnistde 405 BY
i ngr gdi inéludlﬁg Eﬂﬂ@ctiv@ Redrediai @ 680 of thblblite} RY &S, dndll BhistehiRe 805’93%/ ﬁaaudmg
produced by conpressing two or nore |ayers ofﬁgranules [0

9]
Fur t her rfe @ctive mgradieaban tbmntmé lwﬁﬁ)etM@lalﬂyero Feitsh thimes mapyt he pesiyieed by
with whig SR A filmcoat also inproves taste
and provi glgs % éfi%ant ea pear nag}é\l%glf 10 desired, the fil mcoat may
be an ent e[089)cihathentiire, & filnnscabean thedabddt|cyn conttiide o the puﬂewi‘élr\i-rhich a tablet
filmform mat.er i

nyclr oxy BRI TRl P U e T8 e an ey PRERVEY ARE AP arEe. B8RS ppprarance. 1

Besiides dasifedd| meffmmmoatgnﬁ}ota/meénteﬁdt@aﬁ ThefitnabatiByalfyuhélidds aQRRidiRilRn-
urfactant, e.q. Tween(r

pl asti CI zer, yl ene gI

type, arferips ma%gﬁio bﬁ)@ﬁﬁwmpa laetLrlﬁglaﬁ?sanWrw@@mﬁﬂwl?%nm}slﬂcaf&te

The fil g GR&hAdMatdBIOpBlyafer< APR{des & ﬁﬁn—ft‘&hﬁn PoRMer- HENERL Y&t WAL flrttem
coat usually accounts or less than 5 % by vvel ght of the dosage form

[ 00100] compase applasticizer.f ognpolyethylenimelysel, iy surfectadnpasiat iTowen r &ber eed

to hereiy l,

tocotrie o?ﬂaﬂ9 gﬁiﬁnen?’% %Ea%“&?hl d@ohﬁ?g%ﬁgg@f}?églrﬁg&) att%%é‘?g%uf act) nse
of d5softalc geinti-aihwrive ﬂ” hs dilm lsb& vewmallysicomintsi fquless tham M% b weight afthe éosage
used Zofg)or t he manufacture of soft drinks, a cold water dispersible
powder, “WAl'ch can be used for the manufacture of soft capsul es and

tabl ets, o00bORdl Otier spldifit formns bé fugtatingy tlteheo st refegredf tohaérdin,

capsul es. 00101] . Far .the man factur of th 03| i eferr

C o hor oRiFiYd P B MR o SuMEBRdGIHE PEIGRien el %E%‘P Aonbieh et 6
l'i qui ds u@édefoyﬁl@%a@ﬁfaaﬁ@erdﬂa%ﬂrget 8Rialdr sél@b]\é’féhﬁﬁld?ﬂﬂlu%ﬁ%’ﬁn2v5h1% Y&l 3ed
and bl ends of enulsifiers. Afterwards the m xture 1s honbgenized into

an @Rul $vidhe manutagirepfsoltdenks, a soldgyatendispersitle pawdes; whick s broused &y the
for the ﬁUtLJ?et(?f%Bﬁ%ps‘ﬂﬁ% 8hd éeietgbg;eoe%iedssmeh Ldrpibt elt B i Randtttiur8 bf
not limte ycerine fatty acid esters, acetic acid esters o
monog|! ybemilCdE@IESl actic acid esters of nonoglycerides, citric acid
esters of | yger i n} G aci e
coters o R{IS! 5 ShmyBURRL B e SRR AL BIRRLSERAESt v
esters eobflublatemuldoi Hgyidpobytenod émuidspod vsedcasratdring enatesial bi waithemb exdds

Ger P at HBeeang PLRL AR R Rl e Rl Py RRetieed o opion

stearoyl dooicagt aEﬁmﬂl&Cfdr hénfiulsiférs emﬁytmaﬂnﬁeﬁgeadfo} aRé tftraiuldtioR NaFy Whter

treated | ecithin.
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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[ 00103] Col d water dispersible powders of the conpositions referred
to herein can be manufactured by providing tocotrienol oil |iquids as
starting material. Enulsifiers, such as nodified corn starch

mal todextrin, cyclodextrins or corn starch, are added to the
tocot ri enol003P3). Tleéd wiater dispersible pofdersvefrttie corpespirany refiefredi ta hereinzcan by

owder . . | S It ferr .0 _herein
Can be dBva At 7 3 lide TSR3t PP ARBIER N Al bR th s
malt eri al modkﬁédacwg rsglmh, gealtadexmn, Ccizslﬂbdbxﬁ'irﬁ ree Rprosstarchsae adkitbdas lam tmﬁbtﬁenol
pal mtate e added in_one epbodi nent, to the togotrienol oil. The

m xt ure ‘Iﬂsﬂ‘f)%mﬁrcﬁ‘éﬂﬂ‘?rﬁ’ﬁﬁs g? Wrﬁén&mdéf‘@.a B‘i‘@g‘]“ | nj ect abl e _
formyl ati ofgp1uM)i CBedd1E@Vedni}Rising! EqfPHRitiond rafefediabl NGEY &dn bBSHAMEE by
10 conpositions into the circulatory systemof the aninmal body via

subcut arnseniding iteroriprokeiLligndsors stagtingipaterialopABearwagds, gelytine, pers istagnhs sucrpse

preci sel I . [ I : | I .
Cor vent 4Lty HeSfindlP $R0RRea T SR BRI HKCR, bR SRR Ynd Bifhee i
ar e f or nplagtdeied imto drpwiebdetsi n-oi | fornul ati on. [00106] The conposition
referred t ein.c be adm.ni stered.into .the tien la any 5

o table nMAESs PR GrRnB LRRE ioh e B Ao A adivBe s finee
I s aohi e¢efosilithsIMBEhEROROIRMsfem bthRe SOMBAIOSIY v subaitadedtis, tARRkE1Ler
adm ni stered .into the patient via topical or Intra-ocular or systemc

or oral ntEperivaeal| (igr figtentidpspecisdy altaied tlopasss. Frapylenesaltitohris 2
or subcCubaRRRANSused solveht BFBEHA fofthula®dns! B Ldk{¥e CRibodiAent! iHeSGkmpositions are
intraventricul’ar, or intravenous, or intravitreal, or

i nt r aperformaraied in ao¥atprrinroalfamaylationadni ni strati on. 20[ 00107] The

phar maceut co 111 Qn: i . nggde' i .
accept abl etoggdrﬁlli e?ﬂ%?&r@o@ﬁl&ﬁgﬁa&?drﬁeﬂ&%}g?ﬁ‘%%&gﬁfs ex CIIH%I tg%k) élt}/ecl:ifa‘rllla any
i nclléde saitablgp hmanseasclong aalthe/indanded thebdpeutixaor casmetis effecigis ashietwsl. In some

ot i nj GFPBHERD: PRSP col A BIPTRGHS AR RRTaln P RRich v s o

conposi tntfRscul®ror 4§&emnit @Coiall dA el Wr tRndrecopd] £6E itestin &ftifit@dinu¥eytad) or
formul ated i n conventional manner using OH,e or. nore ., 25 X .
physi ol SYELNEPSy LT HPRsPUIaAPT Inthetieealnp fpdh dntzaventsiculat, Lr ptgavenous, or
auxi | i aniR%ithi, ePintragddtddeat 6r ROGEEAR] MthiRbrdtiag. active conpounds into
preparations which can be used pharnmaceutically. Proper fornulation

i s d8penddfflqTponTheharpesenticsl copapasitiontipmiiar drrledes 8 pharmpgeutically acceptable

phar maceyt. : abl e: rd,er: » kb ent
Bl 1 Ul o e Sl s e S LM ang BRacdic Al aceroge
gel | an gamier polopglas dieotarrigyds pompatibleg@ithlotheh idgredigrad of thei formwdatibp and not

pol yacryl.i ¢ _aci carho Q : PO I t.h an
R R S L s S T A R R
pol ycar Itlmpblrdseqtcimréxg_ﬁmnmayylm (foiﬁnﬂmm,ué I¢o|nmmsﬁal ransgrandingleme or more
m croparticle .incl udi ng m crosphere .and nanosphere, niosong,. -
phaAnac BAYIRIOEICA) SRFERFR] GFEFT GOMPHINE | TRAIPURIR: Ghfb| AV ORG “ifdr figiitate

processing of the active compounds into preparations which can be used pharmaceutically.

Proper formulation is dependent wupon 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, polycaﬂaophil,
chitosan, cyclodextrin, liposome, nﬁnopartic]e, microparticle including microsphere and

nanosphere, niosome, pharmacosome, collagen shield, ocular film or combinations thereof.

26



[ 00108] In another aspect of the present invention, there is provided
a pharmaceutical conposition conprising at |east one Vitamn E
conponent and at | east one additional conponent different fromthe
Vitam n E conponent that.has anti-tyrosinase activity and/or

anti - nel and@HA8lsi dn apether aspect of drecprasephinventione there srwovidetl & ipbaraaceutical
conponen | ffere . he, o 5. Vi .J i

he or oL isHBE koA A" Bese ok YEHHIA B OMRAIOR hnd 3y BESF BhE Lo B
pol yphenaimpoaentidiffieret, fram ther Vitadnin BdonpseenRXAet ihas enfi-tyrosinae agivity, arror

anti tyrosinase peptide, or m. re.thereof,.,.. 001097 | till
Aot o RS o Rt oL el M7 e dre AgifionaOmpoRyT: CHERE! fom the
Cr eany CouRrhiai B @oRpeear [PeRistel GRdm CRNPOG) lcbistRg STasCAtbRIdaRte b &idsinase

10[ 00110] In yet another aspect of the present_invention, there is
provi dednbibieis udelyplesabr# Sitaginranc gpstgesinage FANAc iterfesence agent, an anti-

3, 4-di hydr.q- . 8- s2-(4,8,12-trinethyl-11-
tri decentg%gl-q Sf%fgq&béﬁé%%ﬁy -%'I . I'n one enbodi nent,

3, 4-di hydr (00209, 7 18stilkawodine tabpett @F the invention, there is provided an ointment or cream
(4,8,12-trinmethyl: 11-tridecenyl).-211-1-ben ran-6-.0l can be

acet vyl atcé)al.pnf’%%ﬁmﬁ%m’lcﬁ\fgﬁ%?% %H?Sq]éffﬁ%?ﬁ?%@r y described herein
nmay 1gui tabF(N)lilﬂ PHAGE 6RfhdrNashdi® of khe PRGERCRvVETtioaNhefd &TBRLIdRA o product
elements, limtation or limtations, not specifically disclosed

her ei n. CPHPESIng o coRsisHiIzeol sqylateded Aulilngeampi7st-tetramethiyl 248l Agrimethyl-11-
"cont ai NG enviEh 1 543 o< [pa apsi anfly w Uj 5 highi Rolr N
Addi t i oﬁgﬁ%ﬁ?ﬂf %g 1t er msIl yé%gﬁ égp&e?é?o%gbdéﬁgl}{%yg%; \rqgl& g&?’?}g&e% %%Iéér%%n 2
used as (#&ri@eriokthgksbridscényh-2dhd-bangoppfanit-oticambe agetylatedl t here i s no

i ntention | e e.of such I a ressions, of. excl udi ng an
cqu val ont WBIE ERE i er S P Qo BH R BI8R 0T, Sl et iFachBe Wine
t herl@of ,abkane bf anyselensemo gnelzments, Niaditaviad bokiraitaives.friot epdcifivallpdigclped hefeine
within the scope of the invention.clagined Thys, it .should b

Uinder ot G RS, xampifo i FHS SPOBERRE" nEhOH herBER e Rl & 15e
di scl oseglpiiivelyedng WigueIRagide AldgditRnsly Bid ©fdd addeaipwdssisns employed herein

nodi fi cati on and variation of the inventions enbodi ed therein herein,
di scl osd@Vvebsen peed:as dems of dessripion 396 sat afilinpifalign, and these oo intgnfépryip e use
such mo el &eRllARSardN ehptRkionl IBNScRbBCRNS LalRTAt Ofie 20N ol Gng
scope of this invention. [00112] The i'nvention has been described
br 0281 y dgsrfibedercporidenis theréndy it i is raegnizef that wampns mndeficati paspire posaible within
subgenery Mple? I i 4 t-Ri 0 ri '

art of BEeSpEYERIORS gt Ml P, & SEuRERE ol a6 LBE Ul 30e bRLAR
i nvent i dmventioth has pecavipscifioallyndigaosed byl prefermtli emmbodéenenis agd aptormlligagets,

matter fromthe genus., .re dl ess. of et h or .,not. 30t.he .exci,sed
ot o 1 arhoeih el AR AT SR WEE ol et it therGiaeiin dHBRe S i oo
are w t hé By ttiee bielledi e aft| Midhatosudh Adificaid:dsi 40d vaxNaNGHk @fe cdnBidered to be

addi tion, where fea}_%[e,s or., aspects of the invention are described in
t er He Olemﬁeﬁgqge 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 aspedts of the invention are described in terms of Markush

27



groups, those skilled in the art will recognize that the invention is
al so thereby described in ternms of any individual nenber or subgroup
of nmenbers of the Marlcush group. EXAMPLES Exanple 1. Materials and

met hods 5[00114] B16 rmouse ne| anoma, cells were purchased from (ATCC,

ManassasSows; thospypkilledriioths setewilligremize dhatithe HE/@moq ispbsohereby, dgsstbsst @
modi fi ediefRGb@in$ i BN ePMENr sul@olPSEm st rEOMRE Rlafy3h @iup, Medi um

fetal bovine serum (final concentratl on, 10% vvas added"to t he base -

medi um Tocotrienol (T3) and tocopigjiA(ijIPl(r g i soners and the palm

tocotrienolrich fraction (TRF) wer d froma palmfatty acid

distillate (PFAD) using rmIEecuI Jﬁ dISiI | lation. and Novasep(r)

equi prent  (Novasep, Porrpey-llﬂpiﬁ%%)—tﬁﬁ@—égm facility is

| ocated in[ouas, 16GARRE Mrelaktraa E&A&&@@dcm& RonmqATEE] M@@m%m YSA).
Lunpur Kepong Berhad (Kual a Lunpur, MNalaysia). The purlty of the

vi tam n e basapeding o, e cell dige yaspplbecsy %ﬁ%ﬁmﬁ Aiggh (DMEM). To

percent a:i]ﬁce‘}ﬁ@%?xﬂ% ﬁ‘ﬂmécﬁurﬁ fe§Y95\n§§§e?urﬁf(ﬁﬂﬂlc€h(\/énE§tmm 15%?%& added
15[ 00115] 10g o aI was dissolved In -50nml al cohol §

al cohol /tdbebasgrimedinmg Tmmewit()l?)aml ma@het@b I(BBD iderwers tand ﬂmlmdocoime@ol—
to remye. clf%lll t(‘l"ﬁ.l%)S %v%?e n%LfEl %gﬁ%’q%ﬁ Gl ur ! ?ﬁ‘gr da&g %1st©éte\¥gaﬁﬁ?,§i Sisi Eﬁl’%%lﬁcular

After the sofVent alm

30- 1@0nidiaflladae nd Nanksyplﬁ)leamlpmdt (NobaﬁhpS@omf)e)t, rHrmthheéﬁXlrﬂﬁldna&cﬂlty is
added. The m xture N2 with er ur e clefrom
Boe s ook i Th, Mitpeplhy TR RHARE feshiSutt blicsed TRET Rl Ll ot
pyri di neBdrkddBKMLAR [Rfmpak, MathyeH) EBheGfuribbbf 16X k/idaaﬁmmst)ﬁl:ﬂswus wgnﬂéquyaHPLc
gamma, or delta-tocotri en%l acet ate suppl enent ati on of

hy per chdid gasstaprasipera perceiaeaneak @8- Bi ol ogy & Medicine, 29,
834-45, 2000). Excess peshblke 2280valedidsr JitaSaif & d8pondi ng aci d and

the catal yst were reno range of 60C
to 160C. THE1lHsi &Q@Oﬁ/aslanEs\msv@asomdzm 26150md edesdolarrd am&mlédatbymzmlre

m dilute ueo sol 5 l.owed b

obt ai ned AP TSRS B APGIGHPER e il ) &g and
dﬁr k yelﬂeﬁvﬂa@ hculislTMB\g Aﬁg ItlglJﬁilve\dEwgﬁé mnadvgi oﬂée p&réﬁw irdlﬁarVE UFals fngggjlwh
short pat istillati t tQ under |ess, than m
bar as" dBaOPim o Hp oo BniEr ARl D A iSR! ATBEow YOt WeIPRT o
VE acet ajigeq afet ﬁ;‘%vatﬁfaasteﬂ?érﬁ‘th&e&cﬁ%rﬁ‘ QO‘f(f ge10deCeST 469 R eh thJEﬁsence
total yield was around 85% 30EXanp WV spectrophotonetrv a

em 20er of the{@GlySEpyrn’ Befme eBalsstllws @f EDib) axidntion follnwting alpha-eganwing, lor
2_Phot o pACALRY, (EDA (AOLhERkaTeSF Hghashsciolle shthet mich iRl
Biology & Medzcme 29 834-45, 2000) Excess acetic anhydnde 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 residuval 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 frce__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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from 200-500 nm using a 1 cmcuvette. The UVB source for cell

I rradi ati on was provided using a UVP UYM 57 handheld UV | anp (UVP
Inc, Upland, CA USA). Exanple 4: Cell viability study and tine.
course experinment. [00117] For the cell viability study, 5x103 cells

r e- suspeaeedoo- BOOLﬁﬁ)j péin®h In@flicuvetise The VB atece farteell deadiativel Wasopromided
96-wel | pl ate, Lls en | £ferent

concent Pé‘f‘géﬁ%v% 7@7?‘1@%&%‘{9\&%@&&2@% Uss /ﬁ‘)t er the
treatment, 20 pi Ofxd¥figle 4OCHI ViaBiliy st th titheRBRrse AxPe@mdr i ch, St.

Loui s, I\/D USA) waS adde 0 each we € CelTs were |ncubated
at 37C f or[0011 s. Faitthe tabk vishility studys 5103 celsrrersvspsndqdenéugpbﬁﬂ@qdmmm@

bas P epBA Hihr Gt PHEST 16 SRV E PO AbE Sa0r | 2otk raceldo AR Rl

showed B&eﬂﬁﬁfb‘ﬁs aifhe S'ItﬁﬂﬁtaE thofhers faf 2R Aﬁéﬁﬁﬁ@{r&tﬁcntym hB(EﬂMtDTQbIhhﬁlg
[00118] Det al]a R%’%Ot ocol s have been described previously in
it

al., A fbwugm fdgma-Afdrishy StoFogiar¥Ds Ugén iwastaddassto qaﬁlhwsllta%ﬁle&rﬂls
] t
i B E O e e L L e

15 by Smsodhmglecmtehmgedtlses $mi Wad measareHuEiahrexp&ﬁ}nmers Zkeﬁléateﬂ-tlhi@b t1{npd—|
150 mmol/ 1 NaCl, 1% NP40, O. % chol a % SDS, 1 ng/ m
apr ﬁ@. nitthtripiicase wells and hegewH: cuyrg s %%&ﬁ? eﬁ?@ﬁ%&ﬁé F‘E‘Gi‘tf%"ﬁyl

fluoride). The protein concepiimple® Wterithist _gd usi ng the DC
Protein Assay kit (Bio-Rad, rcurl es, equal anmount of
protein (360 wBstailesh grotpeslst bavs @G%@B@bﬁélpiﬁ‘ﬁ?‘iﬁih#% ddugd) ak,op novel
el ectr Om?ckﬁéelr 3o &*b%gaﬁ&%@ﬁ&a%%se draftiligh, o Bk el 812 S Bt clibtafich B

menbr ane ner s I Scat away, ) rane was then
i ncubat &dcadhérin @uprassioy. Gmtinbgatess 21066, 217 msw BD@ﬁ%t@%ﬁﬂ@ﬁWPrﬁp&rﬁd

R s e AT

SECOHdaINSP4@nD sﬁpaho&§chosdt@ 0al% SIES, @ Mpsladpiatingh, by ug/mt Balpeps tand mmol/l
blotting system (Anershan). The expression of 13-actin was 335?
as an i Hb@b’ﬁ&?thylﬁﬁﬁmﬁ]gﬂ%q?} &he protein pengentsation was measyred u ﬁﬁ Dtem

Rever se 4 %Eagfléﬁﬁa&&kéé HdRGdks, CA| 0843 Ao Lk Pl Mo BS1cI5 0 Ghali ol onto

Trizol reéagent according to nuf acturer’s protocol nvi trogen,
Car | shad, lO@ASDSSleyawMM@I $ymel betmipherdsis sthemy trasterSdpentScr P?iYVIFﬂldQne

St r?ﬁf | gﬁﬂ%hgél 2 ’IS)}/ ?m'n(:rsﬂw tfslgga?a\#ay,cﬁﬁ,l é@ﬁﬁj Th%nen%{%@le %Qgth\é@%cu;'ﬁgd

with primary antibodies for 1 hr at room temperature against tyrosinase, Id1, and beta-actin

(Santa Cruz Biotechnology, Inc., Santa €ruz, CA, USA). After incubation with appropriate
secondary antibodies, signals were visualized by an ECL Western blotting system
(Arﬁersham). The expression of f-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 .ID NO: 2) and
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30 with tyrosinase-specific primers (forward prinmer, tyrosinase-S, 5 -
TTCAACCUTTI TCTATGTCC- 3" [-22361-2217] (SEQ ID NO 1) and reverse
primer, tyrosinase-AS, 5 - TCATACAAGATCTGCACCAA-3' [ +631+42]) (SEQ ID
NO 2) and GAPDH specific primers: 5 to3" F ATGACATCAAGAAGGTGGTG ( SEQ
| D NO 3JAPBH: epecHicCAACEAGIMAAT GNEEATSTCAAGA RGINGENG (HEQ HORNO: 3),

Y one) SSRERTAGACENATEAECTIE CHRIBNON, The PhB Shtingtrorodol w6
G yceral feﬁdswﬁgo%y@mf@pb@m ﬁtesisicd BOGENAYS (|, AREI it 59 1 TR at 17°€hnd@ 3 0@MIn

internal 5 gcontrol. The PCR p oducts were el ectro ﬁhoresed on a 2%

ag?r ose QP Gakdyesridshzde 31P§P$P§at& dgbydregsaasee(SiARDPIAh way amplifiedssaanpinternal
Me 0
a%oge({ab§ olAFREVER pr, (?ucgiuLtQ gje Alg‘ﬁ&igﬁﬁéeﬁ 3 AB o géér(?se(%%l éndlcgl? fgfz?_ld using a gel

cells/ were in ate ates east
bef or e blecagersathneyited. t o conpound treatnments (20 AMyT3 and 5T3;

pal m TRF, 10 sodi um | act ateE and!!;_{,c_ur;cl aci d. at 0.05% 0.5% and 1%
respectively; and 0.05-5 ng ma- Al drich) for
various trpaizent Be medasmakllsl(F £ eo‘emsmemewaﬂa iAtshatedeth l6swibplates for at
harvest ed using .trysin-EDTA and the cel| pellets were washed once

with phd€ashht b sfore beias subircid tospmpound R @RtV (TP Rathoddaim TRF,

co WH%U NdobiLRARARBL andKBHP ai@ it @05%,"@5%,' AHd0) 9% WesRetikRYy; RAE HDs5- ST eﬁﬁ&x&
pel I'ets were then stored at -80C prior to the rreasurerrent of

15t yr osianids Sigrma-ildrich) dod variduanirertraentt reniods. EAtdpifesers: tlmrvm@mtﬁa@éls were

but er  (EE/°REY FrS oyl BEEPE LR Ao Slyereh o BHREG BBk ohle Bfes
0. 1% F,Pg?lgmg@gaw s Gelinptkn apiiuot From, caeln doriporivt B cntigrduppwas disisled into two

ced on i.ce for .30 The perra S were
col | oct 8 asts P IRSE G el i e 150 Sk oL I GBS aiSShEemt ofghe
i n.15FOI’ty16Mﬁ£s¥a&tﬂ@tyﬂhdﬂfelﬁlmfbﬂt ant, 200 pl of 0. 3% L- DOPA
(Sigma- Al drich) was added. All sanples, .including a blank control of
RLPA buffer and 0. 3% L- D@Ada&ﬁnbmlﬁ : Cfor 20 nin. The
dopachro ”EIOBPII']Ht H%eété@é@ll%ﬁ@ts %%M&nd/g%ﬁxz&hﬁmﬂ@@&ﬁf& @1 BhM Tas-AT [pH
The absorbancgﬁ)ﬁercenta ge val ues of the treat edégMou ps i n _conparison.

t o unt.r datletlodBntl. & 106 vediem dgpighelated0- Aigai st S enMpsgdivm Qh@%aqdolt BM
t
protein . Cu}f %PMEE%}HH@LE )&'g %@Hbéﬁe&) gé fd’ggot[ﬁﬁ ﬂ% ﬁ{p%ﬁfaﬂts P llected

(B o Ra I'ani n con
after centrifuging the samples at 15 OOOg at 4°C for 30 min. For every 100 pl of supernatant,

200 pl 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 me;asured 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: Estab-ﬁshment of the B16 xenograft model
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[ 00122] Harvested cell pellets were dissolved in 1 m of IN sodium
hydr oxi de before incubation at 80C. The nel anin content was then
| mredi ately neasured at 420 tun. The 30 absorbance percentage val ues

of the treated groups in cor‘gl)arlson to untreated controls were
cal cul at ed [#33Ins (The expesignantal prsocgb wes aprreved: it Bie IACHICe Camadtieecsfithe A-

oxpori e fo TeRRCRAE e Lonld PR ot BRASEACTRE e, 050302} e BALSIE
A- STA2R Bltl@hmglrmdd: nﬁt—:@(ﬁuﬁ eeelSeoitly B3-2BRCwerdt pistitgsed tﬁsn-(d meakm Laboratory
bur ohas B Remerii HEh MRt St o tsarmall befne pistodia %esq%%fefenﬁe

wer e shoysesholis) SepableNeider theOdtarlda@ dBn@ied i(B@E tRECO8K10, feddiive humddit
( Bi opol r(s% orgi% under. the standard (gondl tion (2008 2C, 551"‘}

" ol at i veirhUBHARES cvole) withsrolem kot dHaanc, hoeytongs: Fncn dpdiamanglis iy LA) and
Labor at Qi £Hiatell Rverse oﬁxﬂbﬁm@@} $ héd\l’n a%oﬁ G e€ @h\gfdn%gfa %r{eﬁy% %e%lls

osnosis water supplied in a pat gen free i ronnent
cel I's wevare pregtrcated atit2 Culof 20 argh\e-38, or-pabmTRB-881 week. (Tden) SKRE” frotredted

k. Th 10 t [ 1 100 1 f DIVEM
vers’ i i ol e et it ierivadtes DYEM B injcsite gbcdtisietohiiig 2is Srateny e
1- mlOSyrrbeQ@m tahl-ﬁﬂ 20rQRUIRL @%déa%% ﬁ@éaﬁ@méaoqlkb on, Efrﬁﬁéﬁh'rfakes NJ,

Lakes, NJ, . This was followed -week oral supplenentati on
of y- aﬂbﬁﬁs)- TBls vas fg)lowed PRE 2aweekioeal dma:éermfnmm ofiy dng/SdB3;.or mltm’lj@f hicthe

h f i | hi cl | T3 0
o/ kg 4y oot TosrBREET ik Roasfes R arecte Feermen el Bty b e o6
ng/ kg/ d)z2, Eheagnscg?%@gr{e) V&3, 0813d (1001 hy/ka/ast idve GuU TR Spavehs pﬁﬁsquﬁctloo

using a it 15 Fi ber Callper (Flsher SC|ent|f|c
Pittsbu ﬂgﬁlg Z/BAThe jyige veare fisighed dailyraad the mers were msesurethesing & Digitel Carbon

Af t QS 1%115&?!1@11193} (SFlE}%@EHﬁHﬁﬁc PnﬁbﬂF}?@A‘A@fﬁ)Q&'ﬁﬁajﬂ"ﬁﬁcﬂfbﬁ%}% %ll oculation,

i nhal ati on. Bl'ood sanples wére cofl'ect'ed t'hrough cardia ng
usi ng aAder d4days ofdeedivacnt, Bhoywiresware bwbanizadebyi Cion inhtlgtiora tBleasiosamples were

Lermer atiif Gk ifh el SLANEARY 1CENLONT YR Ao\ AGR0L LA AL A0

erum as Ae sup S€par a asia a
st or ed atom @éhperaFumenios ,30Imme|follo&(édldj)ﬂmmﬁ1gaﬂoeea1 4400ngm fmeaﬂOtmnamd4C

skin were harvest ed. 11Ant|- roI ion effect of T3 rs a
Cyr osi G B8 3¢ SoE S Ty Nttt oth Ao Boicae af pUGT he; Hver
Cw IZOCOkIdneﬂ@bleérﬂ-iﬂf%)heaf‘t;’:aﬂd(b@:ﬁi\wren@ves-f@ﬂ y-tocotrienol (y-T3),

3- tocotrl enol (8-T3 and_sodium | actate, kojic acid and al pha

ar but i nlflor éﬂ“ﬁf@‘f‘)é&a“‘?%%ffeéb‘éﬁWg‘s%%r‘éé%mqstnaﬁ%@hﬁg% denonst r at ed
that , 3-t qe@izs engis nﬁétah@ﬁ@tcéllseﬂr@}g 8ddfkd with cstocotrienol (-T3), B-tocotrienol (8-

T3), y-tocotrienol (y-T3), é-tocotrienol (6;T3), and sodium lactate, kojic acid and alpha arbutin
for 24 hrs at increasing dosages. It has been demonstrated that 3-tocotrienol, y-tocotrienol and
25  d-tocotrienol inhibited the proliferation rate of B16 melanoma cells in a dose-dependent
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 -, v-, and 8-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] BI16 melanoma cells were treated with oTP, y- and 8-T3 isomers and 2.
tyrosinase inhibitors (kojic acid and sodium lactate). The RT-PCR results showed that the
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25 6-tocotrienol inhibited the proliferation rate of B16 nel anonma
cells in a dose-dependent fashion (Figs. 1A-B). Anong the tyrosinase
inhibitors investigated, kojic acid was shown to have an
anti-proliferation effect at a concentration 0.5% . 10 . Further
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1. 3Tyroshmb1b1tmutbw\thettwoagd1tmiaahe shoptelimednt in cells treated with T3

| somers %ﬂ'd tf){n[ogi%las%%% v1bnamdbrhgl%ﬁ 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 freated 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 5-T3 and

30 palm TRF bad < 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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25[00128] Mel anin synthesis rates and total nelanin content per cell
were determned in control nedium (DMVEM + 10% PBS) and in treated
medi um Mel anin synthesis rates are represented by the tyrosinase
activity assay. The results of representative experinments are given
in Fig. t?roaindSe&ctiviltneat day PdsllavdsgyEt trealthent Was comparable tethaf wweated with 0.05%

differenc ell grqwt h_Qhy dividing tot.al y b

LT east arh Db i oD T eetinian? bt biSh (GO LIovieit A A S i g
had <45%&9f=: dififerdt YO 935 ﬁﬂﬂ%n@ﬁﬁB‘fﬁM}’rebﬁbcﬁ%i‘%r eSnhibiiRniof ts}r@dlﬁds@actmty by
t yrosi nase act|V|ty remai ned for u ays after treatnment (Fig.

7A) . At ydawpd 893 WBat mstald@ffaldambrbmtenﬁame@m achd armizsoRiueh lactagod ef melandn
ot odi nadaeatet 16 Yoot RiFG iy BT e A Anoipgh By tan
to that Hheak %ﬂdwstﬁa&; @58/ lsawery (afdgl do). Bue rﬁaaﬂlﬂeoﬁtem AT 6 mB1ak BN ells

concentration (0.05% kojic acid and sodium |l actate are equivalent to
3. 52 nvialieiviag 463 igtmerispasandrgiorly lowehban Hieitigrimenh santplesysing (pdesodium

activit at | east 150-fold nore potent than kojic
aci d ané ngoltaa%dn?cp caflélt(glgm?@e nmel anin 5 content of 816 nel anona cell
cul turest4 r edh eirovinll iy vivo &igenBe fubgdainig 4baRnglo 20k prepErtics afy-aads-Tal s

at days 5 and 9, respectively (hgég 7Ci) The nel anin content of B16
mel dfona cEOL29)f olfhiswsiudy reppged theabrisnet wwaad brBgpaial TR, laphérosinednhibiiers

treatne # r:fﬁ@?ﬁ? th% dF«JUBg of n%‘llsaﬁoog&ghy% 53’%3 tn?etl ﬁﬂdcehgj Tlfe n@%‘g@nt&ﬁinQevel of

70 . 1. ro and Thvivo e ence sug I'ng ant nogenes
propert ice8 peflety andxend@rafed 10lid GHARS in Tmmsncxmuwyornmpxb ntiedwhh @taabnddl The

f -T TRF d hi.b hibit.the
et geulls Gt R nmens S kR G, B0 BubBL D, e Biouef midne s

| evel ofdemhdtrap@l difk8y 39 Phy@pRGhALE 64ll _I_Eéﬂetsdtréamﬁhlbﬂhnk (control), 8T3, yT3,
I mmunoconpron sed ni ce was examnm ned. e results of the experi ment s

ar e 1§howd P, palm §RF020 pl sodipm dactagen 20 adb dipiic adid,f). @6 medipm lactaterand 00584
directl oﬁg a&ﬁct e%g{o%%lﬁ p%elﬁe Ughpe?l ﬁﬁ&ta&wg%ﬁ b\%llvgd E’A ?ﬁllﬁylé Qt%erdovlu)th

8T3, yT
yT3 6T3, palm TRF, 0.05% sodium lactate, and 0.05% kojic acid. In Fig. 11, the pigmentation

of solid tumors after 14 days of T3 supplementation was not only lighter in colour compared to
controls, the tumor size was also significantly smaller for the yT3 and 8T3 groups (Fig. 11).
20 1.5  Synergistic interaction of v/8T3 with kojic acid and sodium lactate
[00130] The effect of y- and 8-T3 alone or in combination with kojic acid, sodium
lactate, and retiﬁoic acid was tested. As shown in Fig. 17, the tyrosinase activities per cell
following co-treatment with y- and 8-T3, kojic acid, and sodiumn lactate are significantly lower
than that treated with y- and 8-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 6-T3, or kojic acid
treatment alone.
1.6  v- 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 2 12 hrs have a reduced cell proliferation rate, as evidenced from the activation of
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15 aTP, palm TRF, 20 I.LM sodium |l actate, 20 iaMkojic acid, 0.05%
sodium | actate, and 0.05% kojic acid (left to right panels). Lighter
pi gnent ati on was observed in sanples treated with yT3, 8T3, pal m TRF,
0. 05% sodium |l actate, and 0.05% kojic acid. In Fig. 11, the
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showg | ohiﬂaselzotwﬁtlib% ttyeﬁroﬁing% AEHBiNY leBSctPREs Eﬁhﬂ)aﬂcﬂﬂé ! QWPHQngly, TRF
co-treat - and 6-T koj1c acld, and sodium | act are
signifi cwethﬂe;(Figsmh&C -Dhamd cHBt(Figr é@E)edemnmhab‘le tabldclg UNB-inidogadcactivation of

or sodiyml.acta Western blotting 25 (Figs. 178-C), it
was dendiopinaed gqfﬁgfpengQQ%Enent of y- and 8-T3, and kojic acid
enhanced t he suppression of tyrosinase protein expressi on when
conpared to y- or 8-T3, or kojic acid treatnent alone. 1.6y- and 8-T3
bl ock ultraviol et-induced nel anogenesis [00131] The ability of T3 to
al so bl ock UVB-induced nel anogenesis in 816 nel anoma 30 cells was
tested. To derive an appropriate UVB irradi ati on dose, the MIT cel
proliferation rate followng different doses of UVB exposure was
conpared. As shown in Figs. 16A-B, cells exposed to 12 hrs have a
reduced cell proliferation rate, as evidenced fromthe activation of
critical apoptotic nolecules (cleaved caspase 3 and PARP). Therefore,
the UVB exposure of cells was limted to < 12 hrs to avoid
interference from apoptotic responses. Figs. 16C D showed the

ti me- dependent suppression of UVB-induced tyrosi nase protein

over - expressi on. Al though 8T3 was nore potent than 7T3 in suppressing
short-term (< 10 mn) 1JVB-induced 5 tyrosinase activation, their

| ong-terminhibitory effect was conparable. Surprisingly, TRF acetate
(Figs. 16C-D) and aTP (Fig. 16E) were not able to bl ock UVB-induced
activation of tyrosinase at all tine points tested.
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CLAIMS "What is clainmed is: Use 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-tyrosinase

and/ or anti-nel anogenesis activity, wherein the at | east one
Vitannﬁgjaﬁignponent is selected fromthe group consisting of

(gamre) y- otrienol, or 8(delta)-tocotrienol, or tocotrienol-rich
fract iWRat(id BEimedk: acyl ated y-tocotrienol, or acylated 45-tocotrienol
or acylated TRF or m xtures thereof for the manufacture of a

medi canent for the treatnment or prevention of a dermatol ogi cal
condition. The use of claim1, wherein the at |east one additional
conponent different fromthe Vitam n E conponent is selected fromthe
gr sup Consilsdei dTth edmpusiteonl tavpribaii at lRadt \WheSVikmse H bbhpoient andiat least one
pol yphenol, a vitam n, an anti-tyrosjinase RNA interference agent, an
ant i - t yr osiaddidiena omngaent fiffereny ém}rtbe Vifamin E compangry dhagfhag pagiyresipgse
2, wherein | : i:tj onal conponent different fromthe
Vitamn E 8%@%6%§hbﬁgﬁk§8§§?% 1H’ening agent. The use of any one of
clainms 1 to 3whwbertee at ehet oae Wiatmd Eycohpootntiiesedciedoiroradhd gribepl casisting
tocotrienol .or acylated TRF is cetylated y-tocotrienol, .or

acet yl at ed of LemsuBRHTerRTiRb %@3?‘#@3@ triggel eryﬁacqi%n%fmﬁrfwaﬁ% (GRF), or
chgi m 1 t gedateWhPhGioriddos iRt &%c%ﬁiensr)afih%w& TRForSlftures thereof
di sorder. The use of claimb, Wwherein the skin disorder is selected
from t he gfeupgheonsishétag of daniedivamgnioffoskthe teaiment by prevesimed! 2
mel ani n, s&%n %gﬁergﬂ%ﬁﬁqtation, skin inflammtion, skin acne

vul gari s, i &5 6,1§?in phot oagi ng, skin winldes, snoker's

mel anosi s, nel asma, acanthosis nigricans, Cushing s disease,

Addi son' s disease, |inea nigra, nercury poisoning. 7. The use of any
one of c}-ailks use 6 chimylyavhergin tthoatleast omgtadditienalckpmnonpi) differepb fram the
different from: ] n ' c . .

cbbsi st 1 ng SR 2 Sk, 5 SRRAN G k. BEECLERIShe B AP oG Ran o
deri vat i vesyroshisarinlibifor, ¥ pbBphenod, «Gritheihyvai dnvietyrosinase\RN@sinter ference agent,
hydr oqui none, | actates, kojic acid, kojic_acid derivatives, alpha
hydr oxy aciPBant-4yrRHRass Pepiide o # Mikerethe’ofr oqui none, gl ut at hi one,

L- gl ut at hi one, azel aic acid, glucocorticoids, Ml berry extract,

m tracarpus scaber extract, Cucum s sativus extract, licorice

ext ract ,3.pdiregsanftigine Xt orad; twhemsia the i leddh oae beditignal exmpanent different from
et Y | e B S A5 LR dtRn: ROUMRRRAL Sl ne 0T MOtV sul foxi de,

4. The use of any one of claims 1 to 3, wherein the acylated y-tocotrienol, or acylated 6-

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

acetylated TRF.
25
5. The use of any one of claims 1 to 4, wherein the dermatological condition is a skin
disorder.
6. The use of claim 5, wherein the skin disorder is selected from the group consisting of
30 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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10 substituted phenyl naphthal enes and derivatives, nonophenols, such
as 2,6-di-tertbutyl-4-nethyl phenol, 2,6-di-tert-butyl-4-ethyl phenol
and the |ike; and di phenols, such as

4, 4" -met hyl enebi s(2, 6-di -tert-butyl phenol),

2,2 -nmet hyl enebi s(4-ethyl-6-tertbutyl phenol), retinoic acid,

tuni canycin, N-acetyl glucosam ne, hyaluronic acid, tranexam c,

placent ab eplragtor zﬁ#rlcﬁﬁicg Ak 1 BEPEAWLBIME e AAL4kt ot GQ&itiOnal tdahipehéit
Acid, 15Protease Activated Receptor (PAR2) and soybean trypsin

i nhi bi t or. differditefromethef VithmirmE7 compareat is s¢lectedidtom ¢hé grawl ewtsisting of
fromthe group.consisting .of. potassiumlactate, sodiuml|actate, . .
mmgnesi um PGP & VEHGN GTTACEan A P B AT UV Y3t Crpigamin
use of cl aidu&ivanb&! ghiRohdieh@rod8aste, RRRtAME;Id RNB ko FORRG deNatives, alpha
different fromthe Vitamn conponent is selected fromthe group
consi st i ng hyflroxyaride drbwinatglycaligdeide hydroaanone, glutathions dnglutatopne azelaic

acid, arbutin and ret.inqgi i d. 2510. The use of .al

fo. 6 wher aithidy pleabhbdd R ety At mVEenBS, Rep AP e SloufiS i
Vitam n E ¢pfi@nelidorice artradt! i pbeg@aniasexi?y i wiaer el efpeerbagent exiract,
selected fromthe group consisting of m RNA, siRNA and_anti sense RNA

11. The ushewrmethylprs Doaceimeifei spditie buiyra dizethivh sulfoxpdeysimaeticslydroxyl
Thg use of - | .ai , :ej.n 0S|, i | sabout
17850 absirisBRE sl AHRaletd shd, aobRiES " olciBRRRIR ShiH 98 2R IRRAL
of any one bofyl-ahacthplphedod, 2 4-di-tdrebetyR4-etiglphenplasidtthe hke;sand migenolsf such
obtain a serum|eyel concentratjon in blood in the patjent. petwee
about Ito 89 aMtdrmsty Sé@%ﬂ’c'tefobuttﬂpg O%M EB 'me&yﬁenegls&'et%'élteﬂ'

butylphenol), retinoic acid, tunicamycin, N-acetyl glucosamine, hyaluronic acid,

tranexamic, placental extract, ellagic Acid, EDTA, phytic acid, aleosin, thioctic Acid,

15 Protease Activated Receptor (PAR2) and soybean trypsin inhibitor.

8. The use of claim 7, wherein the lactate is selected from the group consisting of
potassium lactate, sodium lactate, magnesium lactate, ammonium lactate and calcium
lactate.

20

9, The use of claim 8, 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, kojic acid, arbutin and retinoic acid.

25 10. The use of any one of claims 1 to 6 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.

11. The use of claim 10, wherein the miRNA is mi434-5P miRNA.
30

12. The use of any one of claims 1 to 11, wherein the composition isabout 1 mg to about

1000 mg or between about 10 mg and 500 mg.
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514. The use of any one of clainms 1 to 13, wherein the conposition is
manuf actured as a softgel, a hard capsule, a tablet, a gel, a dragee,
a sustai ned-rel ease fornulation, an ointnment, a cream a noi sturi zer

cream a facial wash, an eyestick, an injectable fornulation, i

nanoparticle formor in encapsul ated form _1015. The use of an ne
of cl ai nmb3-1Thedse of agpnepeetirlaips lctadﬂe‘éf#‘ew@nthP§01ﬁa?ﬁmfb15@flé1&1qum%’9Q%é%l%ﬁ
sol ubl e fory TS cHREL i vgbe,g i
conpositi on tﬁiﬁv l&glgnpr |1§%éﬁ§%8 ar rra aﬁ!ﬂﬁ %ﬁ%n?@g%@t tgb | e ¥ 6} tefifeen
exci pi ent. ab5ut]ﬂ).to'Bquste of any one of cI al ns Ito 16, wherein the at
| east one Vitam n E conponent is conprised in an enriched
formul ati on, wherein the enriched formulation conprises nore than 0.1
W 5% of gy SIFHéCdsE:'o? a}{yto%glo@ i@ PN wiRASE thOBorh fRid Rl Bl mMRiEERIre@hs a
the enriched formulation. 20 18. The use of claim 17, wherein the
enri ched f oofigdlasiberd capsplei geablah aagﬁumtdrzgee,t h@ugpa@d F¢leasy/] folamﬁlatlcm, an
conponent V\/m chﬁ}g s sel ect ed fromt ?n up:, & nS| ti ng of 0 wt...O/% bl
0.5 wt. % b o STy, qtiigger Cregin ol TaC) Wosh, 1 GO =1%“\M‘J.e}é‘ ©
20 wt. % 25or‘fﬁul§ﬁ0n§ﬁlfﬁno Qrt13ﬁf@9ﬁn%mﬁ&cé{jﬂsuféted4f5nﬂ!t-% 50 wt.% 55
wt.% 60 wt.% 65 w.% 70 25 wt.% 75 m.% 80 w.% 85 wt.% 90

% 92 Wt.% 94 wm.% 96 Wm.% 97 wt.%and 98 wt.%total Vitamin E
c onen t t,0
fzﬁpm ot | 18 B8or 8 Gfle 37 el 1005 MR oY corBoc! § Midhptacred 1 o
t he conposivat@rofubldfban, conpri ses an 30UV-bI ocki ng agent. 20. The use
of claim19, wherein the UV-blocking agent is selected fromthe group
consi sting of zinc oxide, titanium oxide, oxybenzone, azobenzone and

avobenzofg 78 {ise of any one of claims 1 to 15, wherein the composition further comprises a

pharmaceutically acceptable excipient.

15
17. The use of any one of claims 1 to 16, 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.
20

18. The use of claim 17, 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

wt.%, 30 wt.%, 35 wt.%, 40 wt.%, 45 wt.%, 50 wt.%, 55 wt.%, 60 wt.%, 65 wt.%, 70

25 wt.%, 75 wt.%, 80 wt.%, 85 wt.%, 90 wt.%, 92 wt.%, 94 wt.%, 96 wt.%, 97 wt.% and
08 wt.% total Vitamin E component content based on the total weight of the enriched

formulation.

19. The use of any one of claims 1 to 18, wherein the composition further comprises an

30 UV-blocking agent.

20. The use of claim 19, wherein the UV-blocking agent is selected from the group

consisting of zinc oxide, titanium oxide, oxybenzone, azobenzone and avobenzone.
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21. A pharmaceutical conposition conprising at |east one Vitamn E
conponent and at | east one additional conponent different fromthe
Vitam n E conponent that has antityrosi nase activity and/or

anti - nel anogenesi s activity, 5wherein the at |east one Vitamn E
conponent is selected fromthe group consisting of

(gamma) y-tocotrienol, or 3(delta)-tocotrienol, or tocotrienol-rich

fractionyf TR amQarceL%faé.i %ﬁﬂoﬁﬂé&@&hﬁﬁﬁﬁgh 15t ey Vaksmh B-doagRhéitenal at
or acyl at ed TRF or mi xtures thereof 102 An oi ntment or cream

conpri si ng leasphiag mdahfecmai cemposmp deffer¢nd dropt thel YitamiiE componknp theé bes anti-
conpri sing .a com tion risin east .one Vitam n E conponent
and at |ead¥™ BIH h}'lﬁ %‘?‘fg?rn%“ lﬁg?ﬁensﬁl? ?“Z‘r"é% fromthe Vitamn E
cogponent that Rafraftthe taynest MéeVi@diﬂﬁloE @higone®l RNQYEIRES Bm the group
activity, 1l5wherein the at |east one Vitam n E conponent is selected

fromt heccgtysr@upg oel n@agﬁqaytqyptr(eggm Mﬁ@dpeqtgml optocotrienol-rich fraction
del t h
(delta)- H, 28’ E&Héted gtté gyﬁf@ ed}oz{c {a el Jc%ﬁ{én8{‘ {Z&(}ﬂﬁgﬁﬁ{rﬁ@’ h@% fifts

y-tocotr ’0Cco |eno or acyl a

t her eof . thefed4. The product of claim 23, wherein the Vitamn E
conponent conprises or consists of

acyl ated3, 4-di hydro-2,5,7,8-tetranet hyl-2-(4,8,12-trinethyl-11-tridec

mg ;L)el- ﬁkbj:'Arp&Hﬁ‘l%Y bARefin bmprising a pharnactieal ERAPSEItER ofdfinB 124,
3,4-di hydro-2,5,7,8-tetranethyl-2-(4, 8, 12-trinmet hyl 2511-tri decenyl)-2
H1- benzi)sp yrSr%dgct%knllp%s%%%tc}{)lrnaﬁtoggibn comprising at least one Vitamin E component and
at least one additional component different from the Vitamin E component that has

anti-tyrosinase and/or anti-melanogenesis activity,

15 wherein the at least one Vitamin E component is selected from the group
consisting of (gamma)y-tocotrienol, or &(delta)-tocotrienol, or tocotrienol-rich fraction
(TRF), or acylated ‘y-tocotrienol, or acylated é-tocotrienol or acylated TRF or mixtures

thereof..

20 24. The product of claim 23, wherein the Vitamin E component comprises or consists of
acylated 3,4-dihydro-2,5,7,8-tetramethyl-2-(4,8,12-trimethyl-1 1 -tridecenyl)-2H-1-
benzopyran-6-ol.

25. The product of claim 24, wherein 3,4-dihydro-2,5,7,8-tetramethyl-2-(4,8,12-trimethyl-
25 11-tridecenyl)-2H-1-benzopyran-6-0l is acetylated.
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