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COVPCOSI TI ONS CONTAI NI NG CI - | SOMERS OF A CAROTENO D
COVPOUND AND PROCESS The present invention relates to

w@2@sionsry conposition that includes at | east BPOEEP2005/001265

carotenoi d-containing material jenriched in cis-isoners

of the carotenoid conpound, and process of formng the
sane. It also relates to an oral conposition that
@mRdaiTASNS RenRIT R Y1 CRBRESEd 1FOD daRofnb PR dSkbddnn Mb BROCESS
food supplenent, in a cosnetic preparation or in

phar maceuti cal preparation. Background of the

I nvention Conpositions avail able on the market that

 ncl u oS RAUTE! Yo 4 $GRRANE B¥ludes at least
knom%e%%peng&:egé%n nat ur al %r E}‘ oﬁﬁ&ﬁﬁ&{ i T es a east one
kanoeenoid-tindirineoieterial enrpded irc visdsorhératbof dfe camtenmd compound and

ant i oxi nt .th allie hronlc di seases
PEbcsT b g ShF PBUE NS AFI0 G0 el P BeN e (g Pontains the

gﬁﬁﬁ& PESMpER@$n 2 FHEKAST ARt &foﬁ E{)l‘éhfent the cosmetlc preparation or

onp03|t|on general Iy avdil able on the market which

doaphirseselticelgpreperationan ol eoresi n. The problem with

this oleoresin is that the |ycopene present therein is

insufficiently bioavailable. For exanple, European

BcRMouAdDI IR inedntiops t 0 a pul verul ent conposition

conprising a synthetic carotenoid. The problemw th

this conposition is that it cannot be used in the food

fiel d 0 % d r I

pur poserl]rgp,&lS ]?%%g égéﬁblé 2@3 tggsh%?%\q/ {eag gl%hira? 951]0{&01(18 namely

GRITpOIsd, tateOn Ilrédd@t kncmh u]dﬁS)pahe lie a&tatmmlepﬂodnﬂp\hhllch Gs known to have
protein in an. anmou

bi oact ive corrpoun
émf lelei ies; o [ReHEAT Okraﬁ @V}ﬂ b AP ey ablievielga Chronic diseases.
gre@;%te lid B reBiip A6 VaYidus AFRLH qﬂl@d&c&e L& %&cﬂa& kdmﬁo&e gfrélons, guavas

a car ot enoi d- cont al ni ng pr oduct i ch has
bind avaiclabi Tht ycampodiae génaralty avhidable oa the odatrkt‘rswhich comprises
urrently on the. ket Thec t enoi d-.cant ai
HEBEE £ BrO RS ha Rl PR Pl ASSHA or e Yoopene present

fﬁl@réﬁﬁ%ﬁ;suﬂﬁ@ﬁ:ﬁt]@mw@vaﬁl@bl@fySt al lization, and have a
ower

For example, European patent 278 284 relates to a pulverulent composition
comprising a synthetic carotenoid. The problem with this composition is that it cannot

be used in the food field and, moreover, it is envisaged for a coloring purpose.

Although EP 1 289 383 provides a primary composition that includes at least
one lipophilic bioactive compound and a whey protein in an amount effective to
increase the bioavailability of the lipophilic bioactive compound, there is still a need for
a carotenoid-containing product which has higher bioavailability and bioefficacy than
the products currently on the market. The carotenoid-containing composition must be
soluble in lipids and organic solvents, less prone to crystallization, and have a lower

tendency to aggregate.

Summary of the invention
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10

15

20

25

tendency to aggregate. Summary of
t hei nventionAccordingly, it is a first object of the
WO pooéntiseh to provide a primary conmposition con@r/EB1008001265

at | east one carotenoid-contatning material enriched

in cisisoners, the cis-isonmer content being in an

anount effective to increase the bioavailability

and/ or bioefficacy of the carotenoid conmpound. The

car otAroidinglyntitiini mofinvatabydcal ofi sheannextti@acttp provide a primary

concegtrate or.oleoTesin adva&t%%eOﬁfL%.obtaine?, . L

CORPPEPR FOTIRIIIEN Y BT Pifr FHPRHOFr ORI I C Matgtal prriched in cis-

iYGE8t ahe JRIBHR! o’ ARG M aiRRRl Offe@RIYS! iRfease the

animal origin. The preferred formof the primary :

beervpidahiilifyomdior bieesticasy afl thetdaxageriond eorhpodsd.uf f for oral

adm nistration, such as in a nutritional conposition,

a food supplenment, a pet food product, a cosnetic

Preparat tadtAbid-SordaiRing! Ml ii§adn RKkERAL atbRntrdteCor oleoresin

i nvention also relates to nethods of formng the

agviniegopud pradiained, oxiraethd gnsishied op prefiest fromps miaitcor a vegetable
rati . bh ' . tjon containi ng

BRSSO R BB CF "o or mary

conposition according to the present invention

conprises subjecting a carotenoid-containing nmateria
as dederirplegredioue of MifePriBaFAmRATEIoR 1S ac i additiye in a foodstuff

i .- n t. i Cil.S=:i: . t
SPPAERAR AN EhGrLSRTED g2, AP spptoment, o
fhodpbilicat yosmieticheemaatmnendi o phampmoerttcal iprégeeatpm. mar y
conposition. In a further aspect, the invention
provi des the use of a primary conposition conprising

at | eastinPaRicad1 RMETCABHBINbN gt 8 thalpriali) eB8Hosition, the
in cis-isonmers, for the preparation of "an oral,’ o

foos senplement, shametic pigpRigEIn ©b rAbesNacev chhprapdegionogontaining the
siangroving skin health, in particular for

pﬁbtoprotection of the skin or for protecting skin

tissue

The process for the preparation of a primary composition according to the
present invention comprises subjecting a carotenoid-containing material as described
above under conditions sufficient to increase its conterit in cis-isomers to an amount
effective to increase the bioavailability and/or bioefficacy of the carotenoid compound

in the primary composition.

In a further aspect, the invention provides the use of a primary composition
comprising at least one carotenoid-containing material enriched in cis-isomers, for the
preparation of an oral, cosmetic or pharmaceutical composition intended for improving
skin health, in particular for photoprotection of the skan or for protecting skin tissue

against ageing.
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agai nst agei ng. The invention also relates to the use
of said primary conposition for the preparation of an

wo@e@b/0735es et i ¢ or pharmaceuti cal conposi ti on POY/EP2005/001265

preventing or treating cardi ovascul ar di seases or

cancers. The present invention now nmakes available to

the consuner an inproved conposition obtained from

natural products. It provides a prinmary conposition

havi nglte tivsntiGoalsp whriteht thf usarat sadipinkrg hemptobiion for the
existing c ositions. .The I mary conposi ti.on i
S 65 AR Bbi Rt 0% BMTRGF IRl ShmpRNion for preventing or
kﬁe@ﬁﬂ%aba{ra&kzss_cw%%ad@g eetdneeki ve form which is better
soluble in lipids, less prone to crystallization, and

having a | ower tendency to aggregate. The features of

the pregsent invention can be best . er st ood toget her .

b TR, RSP PRt R AR Bt awuleBl F aRe rondli ot improved
tampbeitib Whiathed o hithi=0 Brodua SR pidvi&R85hiQ @ofﬁ‘tpbﬂtion having a
t he acconpanying draw ngs. Brief description of the '
dtsalipmgs cppignt pI sepseieneidt Yighera thagpedsting meatposjtians. ofhe primary

I [ d.by. m ve Lrradiation,
PR RS BRORRRIE Y o REARUDHT S PE Bbahavte andor
adadfediing farm, thidclpiedeid: sotubdnin dipidsFiegs plomeuiol ér@sllization, and
t he, advant age_of m crowave irradiation versus

OGP AP BRAFIIRISY ENREETSAE 3 shows conparative HPLC

chromat ograns of |ycopene isoners: (A) generated by

m crowave irradiation of tomato ol eoresine; (B)

gener dthedfebipresi of dwapmesentriademtidnoparaibd st nadestodd together with

ol.vent .fractionation. Fig..4 shows HPLC chromat ogr.ans )
SR conietie S GREPEBapY Jafeioit o By [UlaMaE LRiapjebotaken in
Ebﬁxﬁé@g_ﬁﬁ)K?Eﬂflitl&@&&c@ﬁlp@ﬁyihgﬂf’e{v@ng’s]. eoresine; (B) generated

y 1 odi ne

Brief description of the drawings

Fig. 1 shows a typical HPLC chromatogram of lycopene isomers generated by
microwave irradiation, illustrating the products obtained by the process according to the

present invention.

Fig. 2 outlines the advantage of microwave irradiation versus conventional

heating.

Fig. 3 shows comparative HPLC chromatograms of lycopene isomers: (A)
generated by microwave irradiation of tomato oleoresine; (B) generated by microwave

irradiation and enriched by solvent fractionation.

Fig. 4 shows HPLC chromatograms of lycopene isomers: (A) generated by
iodine catalysed photoisomerization of tomato oleoresine; (B) generated by iodine

catalysed photoisomerization and enriched by solvent fractionation.
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cat al ysed phot oi soneri zati on and enriched by sol vent
fractionation.Fig. 5 shows conparative HPLC

w@ booswetseyr ans of | ycopene isonmers: (A) gener ap€UER2005/001265

heating of tomato ol eoresine imn ethyl acetate; (B)

generated by heating of tomato ol eoresine in ethyl

acetate and enriched by solvent fractionation.

Det ai | ed description of the invention According to the

first object, a primary conposition conprising a

carotepoi dcqgntaining materjal enriched in cis-isoners

of sai%g cgr S50 FYRBABEL Hﬁ@ $ egrpray . of| lycgpene isomers: (A)
bl RaRAEMRiHhato B G ARN daR8! A i

%&terﬁaﬁgﬁs ingthe f%?n1o% aﬁ ext ac%, a°§§ﬁ¥@%¥T¥h2¥}wa“ng°f

demale ad¢wesiesinethylacetateang learichadtblyi solvehiefrdatiohativnn g

description, the term"oleoresin” is understood to

mean a lipid extract of a carotenoid-containing

Diailddescyiptioh of Bsd destieRr Ot enoi ds, triglyceri des,

phosphol i pi ds, tocopherols, tocotrienols, phytosterols

and other |ess significant conpounds. Advantageously ,

the c | d- contai nj material is an extract i .

conce%%gf&eg% (rElO 0 ee%f%@ Hr% ,gt’ RAPTERAY COBRPRIRA Fomprising a carotenoid-

exhiadtihehatepial ¢rahvded af cipilonferesk saidodirGteddi@BémPéund, is concerned.

vegetable material, a mcroorganism a yeast or a

product of animal origin. It is further subjected to a

treat t ' ' 1.8 S | PR

car of apai o e R et Bt PR R E el s in the form of

@arestrestod doncenfrate ror ph atdorasin, fonexahiplayayithia teibaligdescription,

| eaves, ,flowers, frpits and other,pérts of the plant. .

(B Lo et isiRsESiRAd ©© TN SJIME &xEAct f otnisneid containing

inSatdi M $ARA ¢8Gudds RarotMdfse HY%T‘%&QE?S:,] OB%@H%iHQCRocophemls,

tomato flesh, tomato puree, tona

v aoitrenols, pbytesterddy andodtherdess signéfmhesymmmnd ot s,
oranges, nel ons, guavas, papayas, grapefruit,
rosehi ps, soya, green tea, green coffee beans, spices

such asdvahhgesushy, Bk BRLRNOML @RSIAR tha&PRP S ad Qlract, concentrate or
exanple. Suirtable plant or vegetable concentrates are

olnoassitabyleic iyobginedr gitragteds erfriched er gsifiedy fiomea plant or vegetable
I P Bl 8087t B SRR e o

@6 b B@htAgent to increase its cis-isomer content of carotenoid, as described below.

If the source of carotenoid is from plant origin, it may be vegetables, leaves,
flowers, fruits and other parts of the plant. In a preferred embodiment, the source of
carotenoids is from tomatoes (i.e., whole tomato, tomato extract, tomato flesh, tomato
puree, tomato skin, with or without the seeds), carrots, peaches, apricots, oranges,
melons, guavas, papayas, grapefruit, rosehips, soya, green tea, green coffee beans,
spices such as ginger or others, grapes and cocoa, for example. Suitable plant or
vegetable concentrates are obtainable e.g. by drying or freeze-drying the fresh-cut plants
or vegetables or the respective roots, fruits or seeds thereof and then optionally grinding
or granulating the dried material. Suitable methods of obtaining extracts of the above-

mentioned plants or vegetables are known in the art. The plant or vegetable extracts are
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or granulating the dried material. Suitable nethods of
obt ai ning extracts of the abovenentioned plants or

woe@enzsies are known in the art. The pl ant orPCT/EP2005/001265

veget abl e extracts areobtainabfe e.g. by extracting

the fresh-cut or prosessed plants or vegetables or the
respective roots, fruits or seeds thereof for exanple

with water or with one or nore food grade sol vents or
wibtdinablaviexg Uryeextfacting éhe ﬁwdhﬂne opprosesed faas gradgetables or the
solvents f er abl t r at s nd_concentra

SesF g o Sekuaheoh e s BA Ry BT Pivih onpr more food
FHHROMSTvends M OwRRIOLERMEIST alfel LR Tk US ﬁlor@)ﬁ)&f‘%t[ddansolvents
wth water will renove unwanted constituents which are
\Ha@ferabksolthbleeitrgtﬁcmdasor@agtaatss agevirding afoi ts , prsseint iiveention may be

BURRE oh BB RS e APORTRRE: altinehioR piy water will remove

RinG/a e GNESIEnta Whih Gfd0agaRbREBld Rah & QS Smino acids, soluble
carot enoi d may be used, in particular problotlc

Premer g amIs avids derexasiact i ¢ acid bacterium for

exanpl e. Also, the product of aninmal origin nmay be

from sal non, shrinps, for exanple or a liver extract

or a Mf Itke faaadténcddiconthi@iripe himtcrinl | i dbtaiged CfFomi 1$11croorgamsm any
understood tg nean_any part of the mlk.

a

PHEFOSFFIELE bi Rfadices ¢ trECERPIS: aidi e d’ﬁ?‘él AR n@amc‘ﬂaf probiotic

%Eﬁfo&falmsh? s86h & B@ﬁ@&h& baéghﬁﬁbkcﬁ" e&%‘h%f%dzilé%f the product of animal

obt ai ning ol eoresins fromthe above-nmentioned plants

@ngmegley dlo| fesm anlmnone liritkpovibr exanpie oaathveFextrze:x a)malmﬂ,lk fraction.

resjn.are obt,,a ne pidic extra sing a

J5RJaft BuRpgeTey & Brerorto Mt Birret Btk oo

or phar maceuti cals. O eoresins prepared by

conventional nethods have a content in carotenoid of

about 0. D396t opisEyEyembediment, Tihe ¢arelomidreonigfning material is an
Léotrésfr? %%uthﬁ’l%?%{%&c{s oq’%'bgﬁrﬁﬁg f’i:%re{s?nsl'ﬁs l'fr?léc:l%eg abo?fg prlrgerntloneachplants or

Wﬁ@fﬁﬂﬁs afe Wyt dpewea in I"tha agtelFet eesinpleraleoreginefie asbitdinddSby lipidic

about, 7:93, d eor SI ns are eferred starting materi al
Féﬁm%ﬁpaluﬁmﬂg % e VﬁFﬁ W%Pa@g{?po‘gllﬂh Bs fechr RHSHpstE o cpweetics or

@ﬁmguﬁc@l’se r@)le@f&sm?i;fr%’;’azt @ﬁ%oﬁ%ﬁ 4 Qfeﬁl%ﬁ% have a content in

arotenolds or antio ch as
carotenoid of about 0.05% to 50% by weight. Thelr content of all-trans isomer of

carotenoids is usually higher than that of cis isomers, e.g. the ratio of cis-trans isomers
of lycopene in a selected tomato oleoresin is about 7:93. Oleoresins are preferred
starting material for obtaining the primary composition according to the present
invention, because they contain other carotenoids or antioxidants such as Vitamine E,
which also stabilize the composition. The activity and stability of the carotenoid
compound in the oleoresin is improved , in particular during the isomerisation process

and the yield of the cis-lycopene in the primary composition is also increased.

The carotenoid-containing material preferably includes carotenes and
xanthophylls, such as lycopene, carotene, zeaxanthine, astaxanthine, beta-cryptoxanthin,

capsanthine, canthaxanthine, lutein, phytofluene or phytoene, for example. Said
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whi ch al so stabilize the conposition. The activity and
stability of the carotenoid conpound in the ol eoresin

WO g00500pseved , in particular during the isonmerPGHEPING/001265

process and the yield of the céds-Iycopene in the
primary conposition is also increased. The
carot enoi d-contai ning material preferably includes
carotenes and xant hophylls, such as |ycopene,
@arorbdzlmirk compewxainthaive deemstbjeetad o mefreatment to increase the cis-isomer
qﬁ?g t oxant hin, %Psanthlne cant haxant hi ne,
ik @‘WFH\%%%PW Phyt oene, for exanpl e.
Sai dcar ot enoi d conmpounds have been subjected to a
treatment to increase the cis-isoner fraction in the
pr i rraerccoalﬁpgis,i it isom furfiese @biﬁchgf Sh,e inyentionatof provide i process for the
é t ﬁh hnventl an, [o ide a Frocgss for f % i’
LRI ’ftnu 8h “8f s%@ﬁmaa%r?w ! E’MB’%’PP Bt Qingrhiecting a
ch@tslotP ctttaifiihl BeldriA0 & @8dceibedOidveONhddrNbdlitions sufficient to
material as described above, under conditi ons
JRTe3sE isrRontest imeipeswsrers p carateneisk to an aneurt sfietive tofincrease the
f v crease the
SRbERTE; RoBP BEPHRber (o Fhe b pb SRR AL tpe primary
compositidn.i n the pr| rrary conposition. The process may
be in the formof a thernmal or acidic treatnent, an
el ectromagnetic irradiation or a radical reaction, for
exanplige gfbc@ss%ﬁ Béefnertﬁcedfoﬁﬂagfj' rmal N8 acidic freatment, an
car ot enoi d-contal nNing materi a |c IS 1nthe formo
alectrinagedtic imadanoert a atieabreagtiong feexesple, i s
subjected to a mcrowave irradiation or to other
treatnments including non-thermal treatnents.
Condi trh @nSoR fordfiedbBboNALE:, ithd é’éibt@hblﬁfboﬁéﬁﬁ mfrfal®hich is in
qluantlty and quality of the nmaterial. an ol eoresin
ithe ey OftaheeXﬁI@Wera genbenirate iran a&]omstreds wbﬁhfad to e microwave

i%%%%%t er A ]]I H%t{ﬂgfr‘ir{slg@ Ven % g t?ﬁ% Condltlons of the

mwxfoﬁfa&b hﬂadiaitmm dbﬂ;énd o ﬂ;léQﬁ)LEntltbffana Ruality P Uk BAEHACIS anSoleoresin
used a medi um adapted to m crowave irradiation nay be

isegd he@oxrhiRst iR eraRdPHRd 53 thep thegpuppiaie obthe microwave oven
N SP&f fe%stcﬁf()@&,eﬁl%'féﬁbly-r@&nl 095651 $0PL and most preferably from 115 to

140°C. If an aqueous extract is used, a medium adapted to microwave irradiation may
be used. The aim of the medium is to solubilize or disperse carotenoids. The losses can
be minimised when the isomerisation is performed under nitrogen in the presence of
antioxidants and in the absence of light. The isomerisation yield may also be improved

by adding exogenous lipids in the medium.

The isomers of carotenoid-containing compound generated thereof may be
subjected to a further treatment intended to modify the isomer profile of the primary
composition according to the intended use. The enrichment in some specific cis-
1somers may be achieved by solubilisation of cis-isomers in selected organic solvents

followed by phase separation using centrifugation or filtration, for example.
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be m nim sed when the isonerisation is perfornmed under
nitrogen in the presence of antioxidants and in the

wabmsnts7of |ight. The isonerisation yield nmayPEl/BRP200#001265

i nproved by addi ng exogenous %ipids in the medium The

i sonmers of carotenoid-containing conpound gener at ed

t hereof nmay be subjected to a further treatnent

intended to nodify the isomer profile of the primary -
conpoBiet digfraac tsomei regiotio théprimmateemebsitea. maihthen be increased up

enri.chpept, i n_so cifigc, glsSi ers may b hieved

By SR D0, RreRaRBy R, v 2 3B, FadR S ie 3 0:70 to

gpjovents foll owed by phase separation using

centrifugation or filtration, for exanple. The

cis:trans isomer ratio in the primary conposition my

t hen .pe increased,.u 0 at least 20:; 80 r ef.er abl

ot wedlt B0 e g8 a8 Ml dPid SRR & Yip fagm of @

PNdE). lidhie Bf egghicopyieili ancilotiBoldr Q¥mBBEnE® WHItHEEY a  better

conposition, in the formof a powder, liquid or gel, _

biepvpilabilityg andienr ioelispey clbap oligdcompmdnalpong. Alse.t dhe primary
' =Y ity and/ bipeffi )i 0 .

SPIRURORTILY thraP Rt bES HBEH LA ATpRen it e

doerder édrmaishihgkdny Invaliie instimepethsigowele Brdigsardiblerin , wadtér at ambient

the powder formis chosen. In thi,ds i nstance, the | )

tE)‘BREféW_r?- dhg iPEHETY FEPBOS}IHOW% Pt _eé ﬁﬁowlqséﬂﬁéaﬁtc_ﬂ}}aély highly

sgﬁl%l@fdrl?ﬁaih?’li;ﬁmbﬂg'a&% s%lhxﬁsﬁtsp QY ;pgﬁlﬁ 6 %%ﬁﬁ%ﬁt@ﬁ, it Raving a

particularly highly soluble torm i pi ds and or gani

lswenmtendemcy keaggregabne to crystallization, and having a
| oner tendency to aggregate. According to the
i nvention the primary conposition may be used either

al oneyRbrdifly RSO Ghv@htiom thd grim &Y tempaGtiby thaGHERRLMESher alone or
such as vitamn C, vitamn E (tocopherols and

ip gewpeiatien §118) otherapcsive roipsundsasush ap ditamiiy Eo ypmin E (tocopherols
teln, . ant _hi het Xa §B , S . i
L
cdyrectinthigg| ket e) ,ukgfih@eseid ¢.acho]Horu@chinsJe.g. epigalloc atechin
pal y herf1fol s and/or dit.er pene% (e.q. d}<av\/r]eol and
gallatef coffee extracts containing polyphenols and/or diterpenes (e.g. kawheol and
cafestol), extracts of chicory, ginkgo biloba extracts, grape or grape seed extracts rich in
proanthocyanidins, spice extracts (e.g. rosemary), soy extracts containing isoflavones
and related phytoestrogens and other sources of flavonoids with antioxidant activity,
fatty acids, e.g. n-3 fatty acids, phytosterols, prebiotic fibers, probiotic microorganisms,
taurine, resveratrol, aminoacids, selenium and precursors of gluthathione, or pxoteins,

such as whey proteins, for example.

The composition additionally comprises one or more of emulsifiers, stabilizers
and other additives. Use is made of emulsifiers compatible in the food field, such as
phospholipids, for example lecithin; polyoxyethylene sorbitan mono- or tristearate,
monolaurate, monopalmitate, mono- or trioleate; a mono- or diglyceride. Use m.ay also
be made of any type of stabilizer that is known in the food business, in cosmetics or in

pharmaceuticals. Use is made, as additives, of flavorings, colorants and ans other
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cafestol), extracts of chicory, ginkgo bil oba
extracts, grape or grape seed extracts- rich in

w@emantisecyani di ns, spice extracts (e.g. roseneCHEP2085§01265

extracts containing isoflavoneg and rel ated

phyt oest rogens and ot her sources of flavonoids wth
antioxidant activity, fatty acids, e.g. n-3 fatty

aci ds, phytosterols, prebiotic fibers, probiotic

radditiver kyanwrs ns , the afeoil neysinrees var absmdticsaon mo ghiadagceuticals. These

sel eni.um and..pr ecursor.s of gl at hi qne, o roteins,
Sl R B S had Aty ardadidreCordng o e BalRisg ot e primary
addigobi@eal |y conprises one or nore of emulsifiers,
stabilizers and other additives. Use is nmade of
emul sifiers conpatible in the food field, such as
phosphol i pi.ds,, for .exanpl.e |.ecithin; polyoxyethyl ene
Sor bi A 0P FIIEE eAPSte, MFroRGIor SEon Raled o an ora
RRRSith caPrisikBRRe pliaty tOMP&iGon Ae¥HBEE aBdve in a foodstuff, in a
diglyceride. Use nmay al so be nade of any type of )
deedsuppisrent.iae pesfdedawpduch in heoseir HyaRTARSOT ing pharmaceutical
;ﬁg &hﬁ@ or in pharmaceuticals. Use is nmade, as

Irtrves, of flavorings, colorants and y :
ot heradditive known in the food business, in cosnetics
or in _pharmaceuticals, These enulsifiers, stabilizers

and adHit PRSI} sTRadERPNAce ofoafl gmRsiing for nigmans gorsumption is
gs ?pl%bﬁ@% By GREHOTL E)ﬁ?rﬁtry Q5 55?%({}% Thi &nfpléglttigfl g?ay be a nutritional

ect, the present "1 nventi o tes to an
compbsé farmmlas erdpiryy prodyct, heehpllédnarsheld stupleshetvierage, a mineral water, a

escrihed above in.a foodstuff, in food suppl enent.,
TERSH BEEEC o0t o distiey TRPEIEBS olieal pRESARARE oG tpRel bar, o
2oRRBAGREE W Rl o RPAEAEH ik bﬂ)dﬁctﬁ b 8b8h#t 24 milk based powder, an
enbodi nent, a food conposition for hunman consunpti on

iegtesal ppitatiem peailusy anhéfa ofpemplagran yngohpoitionalnprofihéts a cereal
) itio e ritional conplete fornul a
GEPRGP o o DAoL BR s "E Hie Bpav ar oefs, cotfeo, o

Ruligdrgiprodiiceduch as haguhthigd( tokato pueedPsalad &iﬂeﬁi@%syor a pet food.
suppl enent, a neal replacenent, a nutritional bar, a
confectionery, a mlk or a fermented m |k product, a

yogur t, s %éekt@%@de‘? QEELo1v@in the above-mentioned foods or drinks so

as to have a daily intake of between about 0.001 and 50 mg of carotenoid contained in
the primary composition, for example such as lycopene. A daily intake of the order of

about 5 to 20 mg per day is preferably envisaged.

The nutritional supplement for oral administration may be in capsules, gelatin
capsules, soft capsules, tablets, sugar-coated tablets, pills, pastes or pastilles, gums, or
drinkable solutions or emulsions, syrups or gels, with a dose of about 0.001 to 100% of
the primary composition, which can then be taken directly with water or by any other
known means. This supplement may also include a sweetener, a stabilizer, an additive, a
flavoring or a colorant. A supplement for cosmetic purpose can additionally comprises a
compound active with respect to the skin. Methods for preparing them are common

knowledge.
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enteral nutrition product, an infant fornulae, an
infant nutritional product, a cereal product or a

wo eooserisesl cereal based product, an ice-cream PEI/EP2005/001265

chocol ate, coffee, a culinary ¢roduct such as

mayonnai se, tomato puree or sal ad dressings or a pet

food. In this case, the powder is dissolved in the
above-nmentioned foods or drinks so as to have a daily

i nt ake of between about 0.001 and 50 ng of carotenoid
contaihed jn th rimary,conposj.tion, far. exanpl e such

2s | ydBgenlber sobadingit ainhean et SGinperitigs Gpibes anipistered for
ZRopayIREiC afalr tierdpkfiCfradthnénRNi tha@BslticappliBAtidnk tdoRpBlitions are
suppl’enent for oral adm nistration may be"in capsules,
celnunisierasiatoupasient awhdy selfiferuigeomaadibesss, assigeraibed bategdunder, in

tablets, pidls ast es astilles nms, O .

Pl bl ohAEE B =P BRbielly Byrsthpg Symlagmasof i gigease and

atsd @empbitatedQUIAD . SAdurito 24&QMeOTtot REcAMPIBRN Yhis is defined as "a

conposition, which can then be taken directly wth '

ierapevgicalby ciiorfive dpssr - Amowntseifapiive ptlys wilhgenend en theasgverity of
. Lngl Wlizer, an additive, a

e SishtE sHE B SURGHE Behery PR BF e e, ™" et | ¢

pur pose can additionally conprises a conmpound active

W th respec& to. the skin. Methods for preparing them
are cRmBIPPRHBHICe dgRliqaHonho PABPORIRNSdPFREING oo the invention are

%Jaﬁ{iﬁﬁ%ﬁé&ttb%%ati%@a@ct%?ﬁbfé% of BtheRGis@driifl st gf)%ﬂcch&f disease. Such

prophyl acti c ‘and/ or erapeutic treatnents.
tamesapetis cefippl focht i"amsoplgtanpiosieffecting dose". In this use, the precise

adnm nistered to,a patient, alrea ffering froma
bl fopblih BRufidis i AR T o T o un

sufficient to cure or at least partially arrest the

synptons of the disease and its conplications. An ’
amountThedequmonndso ofc degpinvetfianhi arei prefefabhyechdagnisigred with a

| y d - n ef.fect | for
SRS L B P 8B Yy e o
tademinietrgitn, afod ganelal pat@bel ointtdvend@al | @8l .anldntopical (including

B 5 B RS uEGAPES! b e SEESM! &
3#(28622% '., ?(leﬁegtﬁﬁlpfér, pRABBEWRE] Bladld SKmPhnifd1 PALLEL WHafth, magnesium
stearate, sodium saccharin cellulose, magnesium carbonate. This composition may be a
tablet, a capsule, a pill, a solution, a suspension, a syrup, a dried oral supplement, a wet

oral supplement, dry tube-feeding, wet tube-feeding etc..

Preferably, for humans the pharmaceutical composition according to the present
invention comprises an amount of the primary composition as described above, for a
daily administration, so that the carotenoid amount is from about 0.01 mg to 100 mg.
When administered daily to pets, the carotenoid amount is from about 0.01 mg to 100

mg.

It will be appreciated that the skilled person will, based on his own knowledge

select the appropriate components and galenic form to target the active compound to the
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an amount is defined to be "a prophylactic effective
dose" hi this use, the precise anounts agai n depend on

wo b®spzasient ' s state of health and wei ght. ThePCT/EP2005/001265

conmpounds of the invention ardQpreferably adm nistered

with a pharmaceutical acceptable carrier, the nature

of the carrier differing with the node of

adm ni stration, for exanple parenteral, intravenous,

dtsaiie afidtaresti ¢l th¢ iskin} aelomgstophtth &iidrey Jor divet, ézking eo account the

desired.formulati gn can be . made using.a variety of .

bt e SH TSR G oy BF bE Rt dhiegyia e eeleton, intranasa
ddadeistrafonaamidistationast A8flantsd ¥ GnsdRGIESUshed release systems,
stearate, sodium saccharin cellulose, magnesium

®. This conposition may be a tablet, a
capsule, a pill, a solution, a suspension, a syrup, a
dried oral supplenment, a wet oral supplenent, dry

t ube- fRedinfentionedlsd uélgtel eedi Stgnrtie . contPositioh adbristi the primary
humans, t he pharnmaceutical conposition according to the
FoEReition doEHbed abepl Mak be dprmapigain ditionpeshgmipaes, preams, sun-

[ c . .
SR RSB SR Bl STt i pgpl- 1o i
afasy thelcddentgf pambBOcompositivans ddtwezh S08updl Wland Y0%O0The cosmetic
pets, the carotenoid armgnt i s _from about

0.01 ng to
TeBPREtioR PrefrieP romapisre briateer 10 up-- e $% of @dotpeeid spmpound.
WHid coRpSEEP WHUS cBe QW %ﬁysﬂ{iﬁﬁﬁqaﬁ? Qomprises a fat or an oil
appropriate conmponents and galenic formto tanet t he
achitly eaic bepaned dint epstietitd, sfouexahiplenthese stentienagl it ke CTFA work,

JeBi5HE IR ST PGrToats Ny BRI i I HISEDBy egfd other
QosthefiRaYy i Rfve REdiakts aPR teBbbDon hddifi@RAdomprises a structuring

adm ni stration, admnistration by inplanted or =
tagansad aprsmubtitera Ol ekelpisatsecelpmnisniagraneston@phdifiers can also be

L s e v

reaytabiea hiknnd af ddferant lingrediosts kebampoabe skille@persos,Uhsuring a fast
screens, after-sun creans, anti-ageing creans and/or
PeRTFRESR © ﬂpeopbjgg(té\ﬁ:pq stapgs infn the skin and preventing degradation thereof

during storage.

It will be understood that the concept of the present invention may likewise be
applied as an adjuvant therapy assisting in presently used medications. Since the
compounds of the present invention may easily be administered together with food
material special clinical food may be applied containing a high amount of the objective
substances. It will be clear that on reading the present specification together with the
appending claims the skilled person will envisage a variety of different alternatives to

the specific embodiments mentioned herein.

The present invention additionally relates to the use of the primary composition,
or the oral composition or the cosmetic composition described above for the preparation

of a composition intended to protect the tissues of the skin against ageing, in particular
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case, the content of primary conposition is between
10. sup.-10 and 10% The cosnetic conposition

w@e@beran y conpri ses between 10. sup. -8 and 5PE€DEP2005/001265

carotenoi d conmpound. This conpdsition which can be

used topically additionally conprises a fat or an oi

whi ch can be used in cosnetics, for exanple those

mentioned in the CTFA work, Cosnetic Ingredients

Han didvloking ashgntyt tha skint andér abwoup ossitrheesthy iabibitotghendlagenases

cosnetically actjve ingredients., The conpositi.on .
00 ThBian oSS oL CaT SRy e A o e RE MRy composition as
edBdtMhedl BoveGnbREs RXSdsRibRNES enltALO A oavhlIAYLBNEL theP Earotenoid
opacifiers can al so be added to the conposition. It

vionpoed aphedoizredta How dowe the egeimg oltthe skinj for praipiet 1§ may also

| ntai;n a mxture of different ingredients known
15 b0 e B, divelibont o st BN e Shins, or or
tikprohe cildiv ededhst aNcRmiiety) foteamkiibra8ig iRV EMdtbMBtection, for
degradation thereof during storage. It wll be
UHEESNg o tichng eadioyeiselapdisedses e dispedsenand eaneersi Blrey have also

.| ke b I | n her a .

Aot 05, P8 8o AR g i o o
adenipioy fiber dibndche, qol@s eidess, RU@BYiesfNamby help3od byevBt hair or coat loss.
adm ni stered together with food material special
clinical food naybe applied containing a high anount
of th ' [ - ' F A -
readiﬁgﬁgﬁggingé%?@§3@@§§§g%%#%ﬁi?%dgﬁﬂé?qaﬁg%gﬁﬁgqaco“hngto
dhpeprdiang ioventiom, tdre skl lof eldimpersson ptd,| can\ties agesiaed by using

variety of different. glternatives to th eci fi :

Spsihet SPHoRE cctither apimsheryRebah KRRy Ry cotorimeny

agifisépi@ialal Ywitel 3RS IH0AL RPakts@.Of pl1sBE BlehdiRE Yof interleukines and

conposition, or the oral conposition or the cosnetic

duaiseslyeinsrprgdedtionb et calbgpraseorctiviie, paraipafanciion opfcell renewal or
|t ' nded to protect the tissues of the

S ﬁ%gégg%ﬁggﬁg%ging, in particularfor inhibiting

damage to the skin and/or nucous nenbranes by

i nhi biting collagenases_and enhancing the synthesis of

col | ageh?. Pollpwngakampies ilsdraisrthe HeeptpmarporEieFaswithg restricting
dfie %ﬁ&fﬂeﬁ? ._Aﬂpﬁég?er%‘fﬁéée@%gér %E/«grg%f{gmg%t B@leﬁﬁgé‘ﬂfﬂ?ca{eﬁ?

bi oavai l ability

Examples

Example 1: Preparation of a primary composition by microwave treatment

25 g of lycopen oleoresin manufactured by LycoRed Natural Products
Industries, Ltd. in Israel, are subjected to a microwave treatment of 150 sec. at 2.45
GHz at a temperature of about 105°C. The primary composition thus obtained is cooled
down under nitrogen to prevent carotenoid degradation. The ratio of cis:trans isomer

for lycopene is about 65:35 in the resulting composition.

Exemple 2: Preparation of a primary composition by thermal treatment
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conpound in the body and to sl ow down the agei ng of
the skin, for exanple. It nmay al so be useful in the

w@e@semsion or treatnment of sensible, dry or rREDEP2065/001265

skins, or for inproving skin density or firmmess, for

anel i orati ng skin photoprotection, for preventing or

treating cardi ovascul ar di seases or disorders and

cancers. They have al so particular benefits on hair

ahal gaoadtoledregint(Indanarh%, lysapehe)aim Hhmlnpf ethgldadetaite isdsomerised by
oi | ness

Sl?eaﬁgg ﬁgé ifl ﬁﬁl}ggfgpeﬁlrgf(gh?ag%&%rg% %%%p?reoqn Suporagjer of the solvent

ThRlepiddasdd wbsstrd T06 cSHRPIs SR OR dbBul %84 BitbRANng
conposition according to the present invention, on

skin of humans or pets, can be neasured by using

nvent i.onal met.hods _incl udi ng m oL er y.t hemal . dose
CREel3 PR epd 00 oF p lfindiy hpritatt e Fadisdl 3 eRion
repair (e.g. p .53), neasure of interleukines and

pr ot eogl ycans pro%uction, or collagfnase activity, )
bh g olesresiy fadeisn] Q5o lycopene) dn (R mlo FHaClorase sriked with 116 pL lodine

S0 T L0, AT VS LS gy 50
tioeme teampeththrepend el aglesntaren@icdenndey regigglt pretdued. VIIse cis: trans

i .ndi cat ed. anpl es Exanple 1: Preparation of a
plﬁ?rﬁ«arrrﬁtle&%&W?‘%ﬁﬂsyﬁmt%mﬁwweat ment 25 g of

| ycopen ol eoresi n manufactured by LycoRed Nat ural
Products Industries, Ltd. in Israel, are subjected to
aExaneplo o Rx epnetioneefia pfimaby composition Py 4bex@hil ratction

tenperature of about 1050C. The primary conposition
t hus obtained is cooled down under nitrogen to prevent

CY ©be thslo Page aiadrhPnare Aiged #ithq 00 opﬂn'?h 18 Surl RN Gil (Trisun)
for |lycopene is about 65:35 in the resulting )
B PO tempatatiER e sl Buxiureps dsaled tising ablate heaterafoy 15 minutes (final

L] b r r. . 0 fr 0l earesi.n
SPARIALHL O, OSSR e 0% 2LSRLERL R
i sonerised by heating for Ih under reflux in a
nitroan at nosphere and evapograti on of the sol vent
Example 5: Comparison of lycopene isomerisation by microvawe treatment and

conventional heating

The isomerisation yield of a tomato oleoresin from LycoRed Natural Products
Industries, Ltd. in Israel, which has been treated by microwave or conventional heating

(oil bath) is measured.

For this, tomato oleoresin (Lycored 6%) in glass vials was irradiated in a
microwave oven (2.45 GHz) for various periods of time up to 150 s. At the end of each
exposure period the temperature was measured in the oleoresin sample. After cooling,
the samples were dissolved in n-hexane (containing 200 ppm BHT) and analysed by
HPLC for isomer formation. Additionally, tomato oleoresins in glass vials were heated
in an oil bath to the same temperatures as those previously measured at the end of the

microwave treatments. They were removed immediatedly from the oil bath, left for
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under reduced pressure. The cis:trans isoner ratio is
about 35% after heating Exenple 3. Preparation of a

wW@eoosar3g7Eonposi ti on by radi cal reaction 2 g OPEDERRDFI001265

(I ndena 10% | ycopene) in 100 mi3 CH2Cl 2 are mixed with

116 nL lodine solution (2.8 ng lodine in 298 nL CH

A 2). The mxture is photoisonerised for Ih 50 at room
tenperature and the solvent renoved under reduced

proeting red afdgsediisithe wns Wsy) a&ethermicircnvaiv:e imbdiated @dples. The HPLC

af t t oi someri sati.on. Ie4: Preparati o f
A B ASERT FPBT DOHERIAN VR uHEPiogToTEg P e @097 Food
R@Eén@ 5(9Tt15)g gy) are mixed with 10g of high oleic

sunflower oil (Trisun) at roomtenperature. The
m xture is heated using a plate heater for 15 m nutes

(flnal te at ur 00 .00) raps. i soger ratio

equal s 45" nglggsofargflﬁ‘éﬁ}r ge lﬁés IT@P%TI% 1Eelg‘s S&%Eﬁf QEFﬁlommnﬂY 9-
| AEIOPRAS idoBRAE b BREDDR Wdte FehdrieaWs iR A RNtradAfon, beside some
conventional heating The isonerisation yield of a

thentupidsnged somets e e el INgCur BicopedEiet 8 shows that lycopene
llgo(:{llgﬂgaltlgg 'is LSttI%'n él'n l ﬁ{e i 10 VE? h[re??%l bﬁg]{]eﬁgnr g[g& %9 Qé/mperatures

m crowave ofr COﬂ ona

meedet esl.ge@btet bk asomaﬁame Cib&i@f edinpafedyiootheded¥@ntidhally heated
gl ass vials was irradiated in a mcrowave oven (2.45

&@BYlesor various periods of time up to 150 s. At the

end of each exposure period the tenperature was

measured in the ol eoresin sanple. After cooling, the

sanpl eIs weckhiswnsmoirveavd i a-veex affeci¢ntantthbdito geab@tep peometrical
al—%?_l anal sed by HPLC for isoner formation.

ARIPEE S 510996 “tomat o ol eoresins in glass vials were

heated in an oil bath to the sane tenperatures as

t hose previously neasured at the end of the m crowave
tiExsanpherfi: A mPimed of kycep enerpissisdmiennidpracessied anddiradtipmated tomato
de rba.th | eft forcooling and anal ysed in the sane way

é V¥ ™ m crowave irradiated sanpl es. The HPLC net hod

for lycopene isonmer determ nati on was adapted from

Schierle et al. (1997) Food . ) )
The profile of lycopene isomers in a tomato oleoresin from Indena, spa., is determined

by HPLC as in Example 5, to compare the following treatments :

- isomerisation of lycopene by microwave treatment of 2 g oleoresin (Indena, 10%) at
2.45 GHz for 90 s (fig. 3A) followed by resuspension in ethanol, centrifugation (13’000
X g, 5 min, ambient temperature), rejection of the solid fraction and evaporation of the

solvent under reduced pressure (fig. 3B)

- generation of lycopene isomers by iodine catalysed photoisomerisation (1h 50) of 2 g
oleoresin (Indena 10%) in CH,Cl, (fig 4A), followed by evaporation of CH,Cl,,
resuspension in ethanol, centrifugation (13’000 x g, 5 min, ambient temperature),
resuspension of the solid fraction in ethyl acetate, centrifugation (13’000 x g, 5 min,
ambient temperature), rejection of the solid fraction and evaporation of the solvent

under reduced pressure (fig. 4B)
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Chem 59, 459-65. The results are illustrated in Figs
1 and 2. Fig. 1 shows that predom nantly 9- and 13-cis

w0 s@sers70f | ycopene were generated by m cr owaRE€I/EP2005/001265

irradi ati on, beside sone other4 unidentified isoners

and remaining all-trans |ycopene. Fig. 2 shows that

| ycopene isonerisation is stronger in the m crowave

treated ol eoresin and the tenperatures needed to

gisnmeﬂmionioef ly®peomr by vﬂhmﬂgﬁ\m gadbaurestn (lndete10%) in 30 mL of
convent | op e ampl.e I n concl.u n mcrowave .
ey C@@#‘y B EBeny: G ttyoevggﬂrérlale af a@aﬁéﬁq%anesuspenmon in

BATR! &l fubtAREID00 %Qrﬁ)hﬁq SmAR Y&t aatuk%%?&ﬁ%n of the solid
cis-isomers in processed and fracti ona ed t

vhation esil e vafveatipnaffithesadfent yodgeeriiced pressuse (fig 8BY onat o

ol eoresin fromlndena, spa., is determ ned by HPLC as

in Exanple 5, to conpare the following treatnments : -

R@Qﬁgri sation of |ycopene by mcrowave treatnent of 2

1% eoresin (Indena, 10%9 at 2.45 GHz for 90 s (fig
£)34 shavpvidet MYV irsstuesne A tasmpte ﬂlegxeﬁ@m;ﬂuced the formatlon of a broad

R oF 21 REhe YR, i pr W, PR, ottt specificall

um&@w@ @isi to radk 1s*oher geflovia rmvwm&@éd fogfAucelidoREi@ssur e
eneration of |ycopene isoners by iodine

%4\%@@8 BﬁgPréii%W@mlx the %ﬁw(lﬁcnngoy fosmed dyripg eBpteisomerisation
c(f{ B8RRIk N @&.C_gg%}%v&sf {8t Hifdost £>9J1ﬁs%’é‘?¥d ﬁ%%l}-trans and the 5-cis

evapor at i on of resuspension In €
isentmsiafengadvened {3 @B ent fgctibnation, anbi ent

ure),  resuspensi on of the solid fracti
%gn‘gﬁ %@ S % t t]&ee ﬂ?&fqz; JRPIRSTol ?rfgeﬁ@a;ﬂ}j 1’1’0 urlng short time
@ﬂﬁklﬁ@%ﬁl@t@ﬂﬁé&ésﬂ{ ) ethffledc@fé&e' o). 6B hb&s a0k 'n‘ijanfllS/QHé i DBs isomer

and evaporation of the solvent under reduced pressure
ig retgined B) the iselgblerfiastion afiersfol yeobfrestionatjor. ef | uxi ng 0. 28
g of oleoresin (Indena 10% in 30 nL of

Example 7: Cosmetic for oral administration

A composition in the form of a hard capsule has the following formulation:

Compound mg per capsule

primary composition of example 1 | 250

Excipient for the coating core

Microcrystalline cellulose 70
Encompress TM 60
Magnesium stearate 3
Anhydrous colloidal silica 1

Coating agent

Gum-lac 5

Talc 61




ethyl acetate for Ih (fig 5A), followed by evaporation
of ethyl acetate, resuspension in ethanol,

weenwsnisepati on (13' 000 x g, 5 min, ambient PCT/EP2005/001265
tenperature), rejection of thelsolid fraction and
evaporation of the solvent under reduced pressure (fig
5B) Results Fig 3A shows that MNtreatnent of tomato
ol eoresin induced the formation of a broad range of
| ycopene czs-i ddiwerse Fi g 3B shows that |[s2fl0vent
fractionation °ﬁ§“it‘cally Hereases—eHs—to-—t+rans
i soner ratio in i9M% ed tomato ol eor asd n. Fig. 4A
shows that predofARMT ibxida€ o- Ci s 1songjzis formed
during photoi sanerisation of tonato olegresin. Fig. 4B
shows that al rgdfolexwd apentvely the all-trjahs and the
5-ci s isonmers are—frecoveredalter solvent
fractionation. Fig 5A shows that the 13-cis isomer is
or edom , e . % .
Fomat oy orke e M AREIE Lo Uiyt th 3 amonpt of 2 10 3
naipsilys ddiky. 13-cis isonmer is retained in the soluble
fraction after solvent fractionation. Exanple 7:
Cosnetic for oral adm nistration A conposition in the
formof a hard capsule has the foll ow ng
formul ati on: The conposition can be adm nistered to the
i ndividual in an anount of 2 to 3 capsules
daily.Clains 1. A primary conposition conprising at
| east one carotenoi d-containing material, enriched in
c -isoners of the carotenoid conpound. 2. The primary
conmposition according to claim1, wherein the
car ot enoi dcontaining material is obtained, extracted
or purified froma plant or vegetable material,
m croorgani sm yeast or product of animal origin. 3.
The primary conposition according to claim1l or 2,
wherein the carotenoi dcontaining material is in the
formof an extract, a concentrate or an ol eoresin.
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4. The primary conposition according to one of clains
1to 3, in which the cisisoners of the carotenoid

W@ wpoTasds are in an anmount effective to increaBEl/EP®05/001265

bi oavai l ability and/or bioeffib@acy of said carotenoid
conmpound. 5. The primary conposition according to one
of clains 1 to 4, wherein the plant or vegetable
material is tomtoes, carrots, peaches, apricots,
ochimpes, nel ons, guavas, papayas, grapefruit,
rosehi ps, soya, green tea, green coffee beans, spices,
grapes or cocoa. 6. The primary conposition according
tp onep nrﬁah | OBpbsitin Tomigin@! A 18R b tAbRABII ontaining material,
conpoun ycopene, caroOtenes, zeaxanthine,
mh@mmﬂm@om@rs ofithe caetenid ewmpeapdant hi ne,
cant haxant hine, |utein, phytofluene or phytoene. 7.
The primry conposition according to one of clains 1
tn 6, Tie Wiinkdtyt Bempostior raa66sding0 @ daindt i, OwBbret8he carotenoid-
car ot enoi onpound is of at |east 20:80. 8. The
FONHRNS &iesid it PRAngd cairartag of pubird Bpmd plppfsor vegetalile material,
"iﬁic?(‘;brg%%nérﬁ yéa&“dr%o&ﬁ't ﬁéim&%}"&ff form9. An oral
CONMpoSTtI on’ Conprisi y conposi tion
according to one of clalns 1 to 8, in a foodstuff in

f ood sugglenent in.a pet food praqduct,

i n
smet [ BrBpar SoPBRsitien @ﬁcoadlaa 49 1RATBLL | o Wherein the carotenoid-
Woﬁ%ﬁﬁé Rerial & in tREFRIALF A RIRAG & EHEACS E{jbrpglhol%sm.
claim9; wherein the foodstuff is chosen fromthe
group consi sting of a nutrltlonal conplete formula, a
dai ry product, a chi hel f sta
ey af SRty SRS EPHRDE 10 G5BT i Jriary i Which the cis-

S8R NBNthe Rardstoid RRhPOEA® e i M taihdun® rb@fecﬁ’@er to &ncrease the
confectionery product, a mlk or a fernmented m

preatadebility %I@g‘m troetEcany of Sblésfé@tm@@mpmde nte r aI
nutrition product, an infant fornulae, an infant
nutritional product, a cereal product or a fernented

cer eal Tlhaqﬁﬁﬂafgro@d‘lmkl.tloa Rctardingteay ofclahecdi@d ewherein the plant or

cof f ee, culinary product or a th f ood roduct
vegetable matena 1s tomatoes, carrots, peaches, apncots oranges, melons, guavas,

papayas, grapefruit, rosehips, soya, green tea, green coffee beans, spices, grapes or

cocoa.

6. The primary composition according to one of claims 1 to 5, wherein the
carotenoid compound is lycopene, carotenes, zeaxanthine, astaxanthine, p-

cryptoxanthin, capsanthine, canthaxanthine, lutein, phytofluene or phytoene.

7. The primary composition according to one of claims 1 to 6, in which the

cis:trans isomers ratio of the carotenoid compound is of at least 20:80.

8. The primary composition according to one of claims 1 to 7, which is in liquid,

gel or powder form.
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11. The oral conposition according to claim9 or 10,
wherein the food supplenent is provided in the form of

w@eapsarssy gel atin capsul es, soft capsul es, tabCEEB2005/001265

sugar-coated tablets, pills, pdastes or pastilles,

guns, drinkable solutions or enul sions, syrups or

gels. 12. The oral conposition according to claim11,

whi ch further conprises at |east one of a sweetener, a

sPabi | iAzepral @ofpasition rrgmaniding the ponany comBosifitre acroading to one of

PR 40t n LB GA P BHGH § Euh el T st it Boghoin 8 cosmeti
Wiokdpaf£i9R D¢ in A Bhirificsikidal prlzgaraff&ﬁ oral conposition

according to one of clains to 13, wherein the
content of the primary conposition is between about

0.,Q01 and 1Q0% . f erabl i bout .10 .
50 1 21 g3 hner BoR R SRR D ¥ FRa G b ot posen rom
C @@ tOkiAme O dintgritichaDeEnSIbteGTbidhuls, alddi§ prodd.a dHiBed or shelf

cosnetic conposition according to claim15, "wherein

t Habledrverageot nypeirhMates otrbayid: drék, jassoBpt avdistarsisopilement, a meal

1 - 109 109 f e.p rati.o :

o0t AU e ABIOAESS LAl BERE Y e mit

whtaelic ampeisg es miliijaeat povgddrhen aneralt mntiich pdtet M dant formulae,
rial to .a treatnent under conditions sufficient

mat € to
i AR AREReNFISORY Rreficli t cesal Pregt 08 agermenied arrstlhmsedproduct, an
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wherein the czs-isoner content 1Is an anount ective
to increase the bioavailability and bioefficacy of

sai d caf,0otenpid conpound. 19. The. process accor di 0

i m 1B GHEFEPROTRE: tooRuini o Fio B oF D nfeg oo Supptement
t [SRLORIBH in & BhA G COMRAMREEISIH EpdabalkbARaRulR, 8RS 8hgar-coated
reaction. 20. The process according to claim19,

wipblas, il pagiey eraraptidesnpens.tdrisiable selytienserr esuibgions, sxtups or gels.
to a treatnent to nodify its isomer profile. 21. The

process according to claim20, in which the treatnent

I $2a sahulyrhl sahpsiticaf according to claim 11, which further comprises at least

one of a sweetener, a stabilizer, a flavoring and a colorant.

13. The oral composition according to claim 9, wherein the cosmetic preparation

additionally comprises a compound active with respect to the skin.

14. The oral composition according to one of claims 9 to 13, wherein the content of
the primary composition is between about 0.001 and 100%, and preferably between

about 10 and 50%.

15. A cosmetic composition comprising the primary composition according to one

of claims 1 to 8.

16.  The cosmetic composition according to claim 15, wherein the content of primary

composition is between about 10.sup.-10% and 10%.
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cis-isoners in selected organic solvents foll owed by
phase separation using centrifugation or filtration.

WQ2005/08387f a primary conposition conprising apCT/@8BED5/001265

one carotenoi d-containing matet§al enriched in c

-isoners, for the preparation of an oral, cosnetic or

phar maceuti cal conposition for inproving skin health.

23. The use according to claim?22, for protecting the

t 13sued mwbcdsh dosthierpreraitivst ofageiimegty ¢ampidséiopr aeendinigoio claim 1 to

(R LT NE IO T, ——

SKInditRIQ S QAR &8 {nRfeasfls cddBdht & ¢RifInhdFRbY the RURBSIotd &anound.
conpri sing at | east one carotenoi d-cont ai ni ng materi a

enriched in s-isoners, for the preparation of an oral,

P T o5 Ry BRAFRO A (im0 Raeh B ¢ecie <Srlebf S am amount

effective to increase the bioavailability and bioefficacy of said carotenoid compound.

19. The process according to claim 18, wherein the treatment is a thermal or acidic

treatment, an electromagnetic irradiation or a radical reaction.

20.  The process according to claim 19, wherein the primary composition is further

subjected to a treatment to modify its isomer profile.

21. The process according to claim 20, in which the treatment is a solubilisation of
cis-isomers in selected organic solvents followed by phase separation using

centrifugation or filtration.

22, Use of a primary composition comprising at least one carotenoid-containing
material enriched in cis-isomers, for the preparation of an oral, cosmetic or

pharmaceutical composition for improving skin health.

23. The use according to claim 22, for protecting the tissues of the skin against
ageing, in the prevention or freatment of sensible, dry or reactive skins, or for improving

skin density or firmness, for increasing skin photoprotection.

24.  Use of a primary composition comprising at least one carotenoid-containing
material enriched in cis-isomers, for the preparation of an oral, cosmetic or
pharmaceutical composition for preventing or treating cardiovascular diseases or

cancers.



