WD 03/ 070203 PCT/ EP03/01685 1 Orally adm nistrable conposition for the
phot oprotection of the skin Field of the invention 5 The present invention
rel at es tywo@s@aiokys adm ni strabl e conposition or phar maceut PCBIEP03/01685
conpositions, or cosnetical conposiitons, for the protection of the skin
agai nst negative effects fromthe environnment, in particular exposure to
solar radiation, which is orally adm nidtrable, and a nethod to inprove

t he photoprotection of the skin. 10 Background of the Invention The

cont 1 1UOUS el (23 Anfiis M IpIRBIh TS AR PRRabANBEANN dtne BpConcur e

I ncrease of U VIO on reachin 'anet's surface has
attracted a great deal of 15 interest in its potential consequence on
human heal th. Al though exposure to ultraviolet radiation is needed for
humans t o prEBitidef thetinvendiob, gr owi ng evi dence suggests that extensive
exposure to sun-light, in particular to ultraviolet radiation, causes a
variety of problens in the skin, including induction of certain skin
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devel opnment sifiner yt hema, oedema and/or flaking or scaling (hyperkeratosis)
of thelﬁki n.

Background of the Invention

The continuous decrease of the atmosphere's ozone layer with the concurrent increase
of ultraviolet radiation reaching the planet's surface has attracted a great deal of

15 interest in its potential consequence on human health. Although 'exposure to
ultraviolet radiation is needed for humans to produce vitamin D, growing evidence
suggests that extensive exposure to sun-light, in particular to ultraviolet radiation,
causes a variety of problems in the skin, including induction of certain skin cancers
and induction of accelerated skin ageing.

20
In addition to these established health concerns, research has also provided evidence
suggesting that exposure to ultraviolet radiation may negatively affect a variety of
immune responses in living beings both locally, within the UV-irradiated skin, and
also systemically, i.e. at sites distant from the irradiated skin.

25
It is thus impbrtant to alleviate the detrimental effects of ultraviolet radiation on the
skin, and also prevent the development of erythema, oedema and/or flaking or scaling

(hyperkeratosis) of the skin.

30 In the art, there have been several attempts, such as by using sunscreens or other

particular pharmacological agents.



30 In the art, there have been several attenpts, such as by using
sunscreens or other particul ar pharmacol ogi cal agents. W 03/070203

PCT/ EPO3A03086702¢3 | n J. Invest. Dermatol., 97 (1991), 624P6PBPIY0168S
reported that topical application of ultraviolet radiation-absorbing
conpounds (sunscreens) is effective in preventing ultraviolet

radi ati on-i nduced erythena and edema but Zannot prevent UWV-light induced
i mruno- suppression. This finding was confirmed by several other studies, 5
according to i u vierd i A ion
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phot oprotective function of the skin. 5 Summary of the invention

Accor di ngl y, pravide ¢ampleteguppliylactin@roteetinmagainsy & ingmung-sppressive elfieets oan
orally admnjstrable .conl'_gosi tion for the photoprotection of the skin which
conprises a % Vlﬂi‘?ﬁ%‘?}?‘é‘? cting effective amount of i) at |east one
probiotic lactic acid bacteriumor a culture supernatant thereof, and ii)
at | east one carotenoid or derivative, included into an orally acceptable
carrier. The Qur thsartberi handnin &R 2698t 26 (I'Oreal o 8n orliynadnigistrable gomposition
phot oprotecting effective .anpunt 5 of at |east.pne, probiotic |actic.acid
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i ncluded i nt QjtARiRM3% b¥erPhpoMlta Bldiedt Rid dieh abAhstRIORAIENEdiBRoRr 8l |y
adm ni strabl e conposition for protecting the skin against solar radiations
such as

However, there is still a need in the art for an orally administrable composition,

which is capable to improve and/or reinforce the photoprotective function of the skin.

15

Summary of the invention

Accordingly, in a first aspect the present invention aims to provide an orally
administrable composition for the photoprotection of the skin which comprises a
20 photoprotecting effective amount of i) at least one probiotic lactic acid bacterium or a
culture supernatant thereof, and ii) at least one carotenoid or derivative, included into

an orally acceptable carrier.

The present invention further relates to the use of a photoprotecting effective amount

25 of at least one probiotic lactic acid bacterium or a culture supernatant thereof and at
least one carotenoid, included into an orally acceptable carrier for preparing an orally
administrable composition for protecting the skin against solar radiations such as
ultraviolet and all related skin disorders, such as erythema, inflammation, sun burn,
barrier function, photoageing, alteration of the immune system, for example.

30



ultraviolet and all related skin disorders, such as erythema, inflamrmation,
sun burn, barrier function, photoageing, alteration of the i Mmune system
for exangyve@ 03302080 03/ 070203 PCT/ EP03/ 01685 3 In a | ast REPER3/01685%e

i nvention relates to a nmethod for inproving the photoprotective function
of the skin, which conprises the step of orally admnistering to the

i ndi vidual a conposition conprising a photoprotecting effective anmount of
i) at least one probiotic lactic acid bacteriumor a culture supernatant

t hereof, andyl,) : : ' - ' [ JLy
accept abl e caltfr1 ?ilzs?fasﬂigﬁg%%%@ie% %ﬁgt%%%gfg%ﬁ@dt%?ﬁ‘héﬁgir“ seﬁtﬂR Pﬁgreog{(?llc‘)’h has
a particul ar finetiehi 6f #e ekihgothiclovonipriseprthé estdpi oft crally admiisterinn tof thehe
skin that helps to reduce the effects of solar radiation-related stress on
skin. 10 Det drdidduabascomposition comprisag aRhotepretscting effoctive amoynt ofiy plgleast

desor i pti on, o N SRSl REL a8 Bk SLLNIGCRELSRhhORerlERl L FRER" o
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" phot oprsot ecioh®Barofehoid S defi atii@SiardnliRaldy ceplable@aiiedCk or reduce the
adverse clinical, histological and immunol ogi cal effects of sol ar

radi ati on exposure on the skin. According to the present invention, the

subj ect conpgsitions conpris s,the active .agents therefor, .copbi.natory
i xtur e of 1B cpRRUEBGR Bcisrane & e Trant (RERige Bkt I EHAT BUGRALOTHL ur &
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has now surprisingly and unexpectedly been determ ned that adm xture of

t hese two veradiaioneclatas strossen skimnt s el i cits an enhanced effect or response
in res?%ct of the photoprotection of the skin. 25 Probioetics are
non- pat hogeni ¢ and non-toxi geni c organi sns that survive passage

Detailed Description of the Invention

Within the following description, "NCC" designates Nestlé Culture Collection
(Nestlé Research Center, Vers-chez-les-Blanc, Lausanne, Switzerland). The term
15 "photoprotection” is used to describe attempt to block or reduce the adverse clinical,

histological and immunological effects of solar radiation exposure on the skin.

According to the present invention, the subject compositions comprise, as the active
agents therefor, combinatory immixture of at least one probiotic lactic acid bacterium

20 or a culture supernatant thereof, and at least one carotenoid or derivative.

Indeed, it has now surprisingly and unexpectedly been determined that admixture of
these two very specific constituents elicits an enhanced effect or response in respect

of the photoprotection of the skin.

25
Probiotics are non-pathogenic and non-toxigenic organisms that survive passage
through the stomach and small intestine. Upon continuous ingestion by the host they
eventually may colonize the gut to a substantial extent thus competing with other
potentially pathogenic bacteria for nutrients and/or attachment sites on the gastro-
30 intestinal wall and reducing their numbers and reducing or preventing infections.

Until now a number of different probiotic microorganisms have been found, which



t hrough the stomach and smal |l intestine. Upon continuous ingestion by the
host they eventually may colonize the gut to a substantial extent thus
conpet i ngv@ios/broedsher potentially pat hogeni ¢ bacteria for PAVEPINIGSS and/ or
attachnent sites on the gastro 30 intestinal wall and reducing their
nunbers and reducing or preventing infections. Until now a nunber of
different probiotic mcroorgani sns have bken found, which WO 03/070203

PCT/ EPO3/ 01685 4 all are reported to exert their effect in the gut via the
product i on ofypit akal f and
the |iKke. Haagé(%égsrt%een sﬁth&rte ﬁgﬁtg%?g%g&ﬁl%?a ‘fég%hgb{é@{lﬁ%r@%@e in
an i ndi vi dualbyqarbdni}s, stioredhain fatgatidsandltlstliiet from the region in which they
colonize it. And particularly, it has been surprisingly found that a
conposi tion having a synergistic photoprotective effect on the skin may be

obtai ned by ok W‘@een’}.hé?w%@hé? %ﬂ%ncascc?eﬁ’&@@c&t SRLHE" fjn afl jndil gélgtbigﬁgr f ed

m cr oor gani sm and can actrvercs as “car ot énoi

embodi ment, Lhgidanti @klakt fromABe dpedrigesdhich tieylcBRoneAY it.| Aid paﬁn@ﬁwmﬁs from
the group consisting of lactic acid bacteria, in particular Lact obaci I
and/or Bifi b@@a@u@nsmgbnﬂmdethﬁbraecmnmsetmb hgving ot syrssgistie phptopresestive,

Lact obaci | | { Lact h Lact ||
Lact obaci | 1 etTEdSel & singfey e tunst ol B Ribpcoct SRR At bl Pbrc e,

Bi fi dobact er bribibtRitai¢fdordanish hhdl @R 8GRl dowiPoand Bdhi 4% caRitédi@bact eri um
|actis, Bifidobacteriuminfantis, Bifidobacterium adol escenti s,

Bifi dobact eri um pseudocat enul at um or a mxture thereof. Accordl ng to a

—
i—q

nost pr. ferr he ain ctobaci || oni i. NCC . 20,533,

Lact 0b&di I | u %Emhémf 1 e@r‘?ﬁ?laﬁ ?gﬂ?ﬂﬁ%ﬁ?%glee?ﬁr?? IREelesgd and
Bi f i dobact er ﬁ‘éfﬁ 'tli%n 0 Nohsiddth VEIRtLIERAS 'bfa@ténDYl iQflaP aQeTi @ndrppder

the Budapest Treaty vmth the 1nstitut Pasteur rue du Docteur Roux,

F- 75024 Par i Bifidabdetrrid 5indorarg@0mos:. Preferabl i@mbagﬂlusmoggsmd hast@@ctbys

respectively_and.upder, tr . 3 . .
P Yiréi eri, Eactobacn?us rhamnosus, Lactobacillus paracasei, Lactobacillus casei or

Bifidobacterium bifidum, Bifidobacterium breve, Bifidobacterium longum,
15 Bifidobacterium animalis, Bifidobacterium lactis, Bifidobacterium infantis,
Bifidobacterium adolescentis, Bifidobacterium pseudocatenulatum, or a mixture

thereof,

According to a most preferred embodiment the strains Lactobacillus johnsonii NCC
20 533, Lactobacillus paracasei NCC 2461, Bifidobacterium adolescentis NCC 251 and

Bifidobacterium longum NCC 490 were deposited by way of an example, under the

Budapest Treaty with the Institut Pasteur (28 rue du Docteur Roux, F-75024 Paris

cédex 15) on 30.06.92, 12.01.99, 15.04.99 and 15.03.99, respectively and under the

deposit number CNCM 1-1225, CNCM 1-2116, CNCM 1-2168 and CNCM 1-2170,
25 respectively.

The strain of Bifidobacterium lactis (ATCC27536) provided by Hansen (Chr. Hansen
A/S, 10-12 Boege Alle, P.O. Box 407, DK-2970 Hoersholm, Danemark) can also be
used.
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deposit nunber CNCM 1-1225, CNCM 1-2116, CNCM 1-2168 and CNCM 1-2170, 25
respectively. The strain of Bifidobacteriumlactis (ATCC27536) provi ded by
Hansen ( &oo3/btansen A/S, 10-12 Boege Alle, P.O Box 407, POREP@/Q685

Hoer shol m Danenark) can al so be wused. 30 WD 03/070203 PCT/ EP03/ 01685 5
The probiotic mcroorgani smaccording to the present invention may be
included in a live form dead form sem5active or in deactivated form and
fragnents or fractions originating fromthe mcroorganismeither live or
dead e.qg. as gl k) onder. &pﬁ]? ;

m cr oor gani sn@er?géﬁﬁeéé ]:n?\% uded | r?cct:oﬁéi ?8§'tgc‘§‘l$§£’§§‘§g§‘f‘ona ?Eéllﬁr?\:flu&eaqna
concent r at ed liverform, | deadrdyrmg | semi-aetivenod inddedciivated fencapsfragheads bofrttiondhen
using a supernatant of a probiotic's culture the supernatant may be used as
such or nmy oF&ingiing femethe mictagrgasismyeitherdine; on dead i@ as g dyphilized powder.

I nclusion intg_th roduct. .so 0 ncentra r . a he active

i ngredi ent (é) 59 ﬁ@fuzglggwqrgat%réti .OIf%ﬁfé%rH‘ér%%r d&‘%"&'%‘%?’%ﬁégaﬁé?& %h{l'ﬁef@;f)ﬁ ts,.
conpounds an@dpdeiaBiGtih Gnbdratta! forint ¥t fdagramf bé Mhchidddtifan§ érapiudiisd ehihai ned
are well known to the skilled person. The probiotic lactic acid bacteria
may be presefYhdnusingsa swematant ofn probinfisisroulture the supesatant 16y befus¢djasofuch
carrier and preferably .from about 105 to 15 cfu/ of or.ally acceptable
Carrior, andOheie B SYRIFCIE 1 ORe A 189 BUriRFEBof iy haror P dprysion deis e o
15 carrier. FhRmeaiset Q1) dofRYuMe 6 B OBV ikrQfiendd ("s*‘%&ta%l%'(&ﬁm n A
activity. It may be f3-carotene, y-carotene, a-carotene, |ycopene,

zeaxant hi ne Muahddarei taehniqres dompurifying conmponads ankhdetecding ttleaxtiorityralyerée ifir om
synthetic or natural qrigin or ntai ned.in a 20 natural extract. Wen the
carotehdid i g‘efal%aﬁﬂf’?r“a‘(?)tﬁ? F‘?Wi‘@‘i(iﬁfml"fn 7°sthf)21§1i18$85’is9n'obt ained from plant

material, in which the plant is grown in-vivo or in-vitro. Method for

The probiotic lactic acid bacteria may be present in the carrier in an amount of at
least 10° cfu/g of carrier and preferably from about 10° to 10 cfw/ g of orally
acceptable carrier, and more preferably from 107 to 10'2 cfu/g of orally acceptable

15 carrier.

The carotenoid may be a carotenoid with or without provitamin A activity. It may be
B-carotene, y-carotene, o-carotene, lycopene, zeaxanthine and luteine, or a mixture
thereof. The carotenoid may be from synthetic or natural origin or contained in a
20 natural extract. When the carotenoid is from natural origin, it is preferably obtained
from plant material, in which the plant is grown in-vivo or in-vitro. Method for
extracting the carotenoids is well known in the art. The carotenoid may be present in
the carrier in an amount of from 107%% to 20% by weight and preferably from

0,00001 mg to 50 mg/day and more preferably from 0.001mg to 30mg/day.

25
A mixture of a plurality of lactic acid bacteria or carotenoids may also be used.
The carrier may be any food or pharmaceutical product, or a nutritional supplement
for oral administration or a composition for oral administration, wherein the probiotic
30 microorganism and the carotenoid may be included. Examples for food or

pharmaceuticals carriers are milk, yoghurt, curd, cheese, fermented milks, milk based



extracting the carotenoids is well known in the art. The carotenoid may be
present in the carrier in an anount of from 10-12%to 20% by wei ght and
pr ef er ablwo bhs/@mrp030, 00001 ng to 50 ng/ day and nore preferabCYEPe3TSEF. 001ny
to 30ng/day. 25 A mixture of a plurality of lactic acid bacteria or
carotenoi ds may al so be used. The carrier may be any food or pharnmaceuti cal
product, or a nutritional supplenent foréoral adm nistration or a
conposition for oral adm nistration, wherein the probiotic 30

m croor gani s h rpt enoi y | @d"T;H r.fmo

phar maceut i Cg}@%@g%dr g’é‘?@cgf gg‘?nb‘l%%‘?@’ycfg’ﬁ‘?ﬁ’{@ (L:J%r l IJ(:%Eee é?@%gngal?ega%hl ks,
m | k based WoGdkR/anda REinlEPe3t4bléd8iquid fsaspensiony dpieddiralt supplepent egtns,
fernmented cereal based products, mlk based powders, infant fornulae or
tablets, |iqeral supplemsnongry-tittedgedingl Thepmatritionallye suprlements ufopl emdnt |
dry-tube-feeding.. The nutritional Ly suppl enent L. Qr Al stration may
be in capsul 89{“%5% BIFY L Cap%}g%(se?%,ﬁ CB%SrsIﬁ%SS ta%;ﬁetspﬁgﬁ%ﬁ ?‘ﬁa@‘gﬁné“ r%%irorS
dri nkablse solguhis¥le sBlutiBfd los|ephisiond INTedhDdE For @fe?ﬁﬁﬁg fige Chrgief afd c&hndhe
common know edge. The conposition according to the 1nvention may further
conpri se bi.okoowledge.nol ecul es or yeast extracts, for exanple. In a :
preferred enbodi nent, the yeast is any 10 food-grade yeast selected from
t he group consisting of Asconycotina or Deuteromycotina . In a preferred

enbodi ment,  trijg x&ﬁgéssi@ay alaeoﬁﬁicg% el LBBNEBE mUY OMPhER SoPris@ IbiBhctive
Debar yonyces, Kl uyveronyces, Saccharomyces, Yarrow a, Zygosaccharonyces,

Candi dla and Rindetulesrarl yaast arttacts)rfer granipde.alnl yp@&xmﬂan@mﬂhwt, thageamst issay
(baker 5 Yeastle e Vol Yoibed oo b b Labrm &) ALHSSiote o o
lleast 105 cf WeyRrQhytith! Vin3f pRBIARI EmBEdiiedf, the yeast may be selected from the
group consisting of Debaryomyces, Kluyveromyces, Saccharomyces, Yarrowia,
Zygosaccharohzyces, Candida and Rhodutorula, and more preferably Saccharomyces
caerevisae (baker's yeast).
15
Such yeast may be used in the form of dried or lyophilized extracts. It may be present
in the carrier in an amount of at least 10° cfu/ g of orally acceptable carrier,
preferably from about 10° to 10" cfu/ g of orally acceptable carrier, and more
preferably from 107 to 10'%cfu/ g of orally acceptable carrier, said amount depending
20 on the nature and activity of the particular yeast.

The composition according to the invention may also comprise usual excipients, in

particular sweeteners, flavouring agents or preservatives.

25 The composition according to the invention provides a surprising and synergistic

protective and preventive effect of the skin.

Accordingly, in another aspect, the invention relates to a method for improving the
photoprotective function of the skin, which comprises the step of orally

30 administering to an individual a composition comprising a photoprotecting effective



preferably fromabout 105 to 1015 cfu/ g of orally acceptable carrier, and
nore preferably from 107 to 1012cfu/ g of orally acceptable carrier, said
anount depegunsiyeges 20 on the nature and activity of the paPCT/EBIFII68cast .
The conposition according to the invention nay al so conprise usual
excipients, in particular sweeteners, flavouring agents or preservatives.
25 The conposition according to the invention provides a surprising and
synergistic protective and preventive effect of the skin. Accordingly, in
anot her aspe I; L0 t

phot opr of eot e PLEE AT HERALOthd FopIcRS fopic ol DRRrh of IROMD Sl |

30 adni ni st ettherepf] andbitl) dtﬂeﬁst/bﬁhmirotmdi@ﬁpdawat@é, i @APE4IBI degeplable carrier.

phot oprotecting effective WO 03/070203 PCT/ EP03/01685 7 anount of i) at

| east one probiotic lactic acid bacteriumor a culture supernatant

th f d t t id t | |
ncoeptabl o cdprmunt GEe sRbaRRbFITRE rshinsd il inal et Gl doRed e e
i ndi vi dgal  WigkdiraBRPEfMSEL. qqo&z@@r?a:ﬁﬁﬁbﬁrﬁbiﬁh@fcf)ﬂ?bsmbi‘?‘f@ﬁﬁfwdead‘dﬁ@éﬂﬂ&mﬁf the

conposition to provi de a dgll amount of abo 105 to 1015 organi sns
whi ch or gani ofa ¥ tal 102 omgan@md whaell of gamism @Q@O’O@ahﬂgm de&l) amgd fodm

an Enatvi dun e et 3otnte B EprPREoHE pheud aSeelS RosaeRRy ot ot i aton,

in particular exposure to sun. V\hen t he exposure period is foreseeable, it
is desirable to start the consunption before the exposure and preferably 1
to 2 nonths Bbe @pmposmdntis agmolisergd do rammmwldtml defire gr dupngs theeexpbldre to

foIIovvl ng_exa |venb illustrati onl.y and in no.

shoul d 1005 lFRsiRdet Taitiat iy AHRIRAT GREOMTE, i Y Ty SHRREMS Riol
appl i cati on. fdibdeeRSIEC YN GRARTIratIE Go ISR NHRY cwﬁdlﬂﬁﬁloﬁnb%ﬁe A KPbFe and
i ndi cated. Exanples " 20 In the foll om ng exanpl es to 6, P.caftotene is

provi ded by Rmefé¢rablyllyto@umnnrths before, and to prolong consumptlon dunng exposure.

The following examples' are given by way of illustration only and in no way should
15 be construed as limiting the subject matter of the present application. All percentages

are given by weight unless otherwise indicated.
Examples

20 In the following examples 1 to 6, B-carotene is provided by Roche, Lycopene is
provided by Lycored, Lyophilized S.cerevissae is provided by BioSpringer,
Latobacillus CNCM 1-1225 dry mix, Lactobacillus CNCM 1-2116 or
Bifidobacterium CNCM 1-2168 dry mix are prepared so that they contain 1.10% to

1.10° organisms.

25
Example 1
A photoprotective daily orally administrable composition is prepared as follows:
B-carotene 4.7 mg

30 Latobacillus CNCM 1-1225 dry mix 50 mg

Glucidex IT 19 (maltodextrin powder) QSP 500 mg



provi ded by Lycored, Lyophilized S. cerevissae is provided by Bi oSpringer,
Latobacillus CNCM I -1225 dry m x, Lactobacillus CNCM 1-2116 or

Bi f i dobagt@swmméNCM 1- 2168 dry mix are prepared so that POe¥PewNbegi n 1. 108
to 1.109 organisns. 25 Exanple 1 A photoprotective daily orally

adm ni strabl e conposition is prepared as follows: f3-carotene 4.7 ng 30
Latobacillus CNCM I -1225 dry mx 50 ngy @ ucidex I T 19 (nmaltodextrin
powder) QSP 500 ng WO 03/070203 PCT/ EP03/01685 8 The conposition is

adm ni stered Ladi v ol ﬂﬁrm 3 'n?aﬁﬁﬂﬁ? i 400 ih
provi des a p?gggélgﬁ (\)/gé&gdn% agl?l‘gi’/%th‘?fi@g ef gﬁdlféilt es ﬁ?ﬁ%*x%or?pq’%ﬂgiﬁS A
phot opr ot ect whechdablded giokeéﬁedﬂidlp&i'ér&b/le&fféemfaﬁé tkipn i s prepared as

foll ows: p3-carotene 4.7 ny Zeaxanthine 10 ng Latobacillus CNCM I -1225
dry mix 50 ng 10 Qucidex IT 19 (naltodextrin powder) QSP 500 ng The
conposition is admnistered to the individual in an amount of 2x500 ng
daily, whi cEfo,@\yégies a protective and preventive effect of the skin.
Exanple 3 15 A photoprotective daily orally adm nistrable conposition is
prepareB as follows: (3-carotene 4.7 ny

A photoprotective daily orally administrable composition is prepared as follows:

B-carotene 4.7 mg
Zeaxanthine 10 mg
Latobacillus CNCM 1-1225 dry mix 50 mg

10 Glucidex IT 19 (maltodextrin powder) QSP 500 mg
The composition is administered to the individual in an amount of 2x500 mg daily,

which provides a protective and preventive effect of the skin.

Example 3
15
A photoprotective daily orally administrable composition is prepared as follows:
B-carotene 4.7 mg
Lycopene 2.5mg
Bifidobacterium CNCM I-2168 dry mix 30 mg
20 Latobacillus CNCM 1-1225 dry mix 30 mg

Glucidex IT 19 (maltodextrin powder) QSP 500 mg
The composition is administered to the individual in an amount of 2x500 mg daily,

which provides a protective and preventive effect of the skin.

25 Example 4

A photoprotective daily orally administrable composition is prepared as follows:
Lycopene 2.5mg
Lyophilized S.cerevissae 75 mg
30 Latobacillus CNCM I-2116 dry mix 50 mg
Glucidex IT 19 (maltodextrin powder) QSP 500 mg



Lycopene 2.5 ng Bifidobacterium CNCM I-2168 dry mi x 30 ng 20 Latobacillus
CNCM 1 -1225 dry mix 30 ng Gucidex IT 19 (nmaltodextrin powder) QSP 500 ng
The conpagdis/enes adnministered to the individual in an arODREPIXF16EX500 ny
daily, which provides a protective and preventive effect of the skin. 25
Exanpl e 4 A photoprotective daily orally adm nistrable conposition is
prepared as follows: Lycopene 2.5 ng Lyophilized S. cerevissae 75 ng 30
Lat obaci | lus CNCM 1-2116 dry mx 50 ng Qucidex IT 19 (rmaltodextrin
powder) QSP ny k A i i
adm ni ster edslﬁlg .)"mmtlgﬁvslo%%ﬁa&eﬁqué ﬁg%%goé uﬁg%glgsmﬁqgg?%d hlg\r/z\;ﬁllhg’h
provides a praigiEpioviieadPraze@ivenhd prvedtiecsffaat of the skinl n. Exanple 5 5 A
phot oprotective daily orally adm nistrable conposition is prepared as
foI |l ows: P-carotene 4.7 ng Lycopene 2.5 ng Lyophilized S. cerevissae 75

10 Latob% ScONCM [-1225 dry mix 50 ng Qucidex I'T 19 (nmaltodextrin
povvder) QSP "?Fﬂ The conposition is admnistered to the individual in an
amount of 2x500 ng daily, which provides a protective and preventive
effect of the skin. 15 Exanple 6

A photoprotective daily orally administrable composition is prepared as follows:

B-carotene 4.7 mg
Lycopene 2.5mg
Lyophilized S.cerevissae 75 mg

10 Latobacillus CNCM 1-1225 dry mix - 50 mg
Glucidex IT 19 (maltodextrin powder) QSP 500 mg

The composition is administered to the individual in an amount of 2x500 mg daily,

which provides a protective and preventive effect of the skin.

15 Example 6

A photoprotective daily orally administrable composition is prepared as follows:

B-carotene 4.7 mg
Lyophilized S.cerevissae 75 mg
20 Latobacillus CNCM I-1225 dry mix 50 mg

Glucidex IT 19 (maltodextrin powder) QSP 500 mg
The composition is administered to the individual in an amount of 2x500 mg daily,

which provides a protective and preventive effect of the skin.

25



A photoprotective daily orally adm nistrable conposition is prepared as
follows: (3-carotene 4.7 ng Lyophilized S.cerevissae 75 ng 20

Lat obaci Woe3/6edd | - 1225 dry mx 50 ng G ucidex | T 19 (mCT/OH#exa1685n
powder) QSP 500 ng The conposition is adm nistered to the individual in an
anount of 2x500 ng daily, which provides a protective and preventive
effect of the skin. 25 WO 03/070203 PCT/ BER03/01685 10 Cains 1. An orally
adm ni strabl e conposition for the photoprotection of the skin which
conprises a F@Q{ER pr ot ecting effective amount of i) at |east one probiotic

| actic 5 aci acteriumor a culture supernatant thereof, and ii) at | east
one carotenoid or derivative, included into an orally acceptable carrier.
2. A corrp05|t|on according to claim1, in which the lactic acid bacterium

is selected IfrA&marplly gd@upst@bks@mqsglm faretbe iphotopratedtiant fr the skmwh@habl y

baci I | d/
claimi or 2, i oo 4 MOPi BB By a0 TR R eh Bl fock®

johnsonig , Lact g@hdtbiidm R Ulcaltlre SuGinaBAE eratT, AdMPHYAILEEt ond-BebRASEIdr! US
paracasei, Lactobacillus casei or Bifidobacterium bifidum 15

Bi fi dobact er i unddsivativs, iBiladadobtecanaraliynadcopgble caBidri dobaceri um ani mal i s,
Bi fi dobacteriumlactis, Bifidobacteriuminfantis, Bifidobacterium
adol escentis, Bifidobacterium pseudocatenulatum or a mxture thereof. 4.

A conposi tion agcy Elﬁoh‘ac Eio é’lhﬁ‘ﬁ TBinlwhieh e l'a&:é"é&hc?ﬁ‘actté}ﬁmh ?s%le%te@c' d
20 bacteriumis CN 116, CNCM 1-2168 or CNCM 1-2 A
conposi tion ac civomii the gtmxpocrwsxsiﬁng:bfaLamlclamd) bacteriay mwfﬁmhlyt]b@tqhaoih]n and/cor

lactic 10 Bifidobacteria.

3. A composition according to claim 1 or 2, in which the lactic acid bacterium is
Lactobacillus johnsonii, Lactobacillus reuteri, Lactobacillus rhamnosus,
Lactobacillus paracasei, Lactobacillus casei or Bifidobacterium bifidum,

15 Bifidobacterium breve, Bifidobacterium longum, Bifidobacerium animalis, ,
Bifidobacterium lactis, Bifidobacterium infantis, Bifidobacterium adolescentis,

Bifidobacterium pseudocatenulatum, or a mixture thereof.

4. A composition according to one of claims 1 to 3, in which the lactic acid

20 bacterium is CNCM 1-1225, CNCM 1-2116, CNCM [-2168 or CNCM 1-2170.

5. A composition according to one of claims 1 to 4, in which the probiotic lactic
acid bacterium is included into the carrier in a live form, semi-active or in
deactivated form, preferably as a Iyophilized powder attention.

25

6. A composition according to one of claims 1 to 5, wherein the carotenoid is a

carotenoid with or without provitamin A activity, such as (3-carotene, y-carotene,

o-carotene, lycopene, zeaxanthine and luteine, or a mixture thereof.

30 7. A composition according to one of claims 1 to 6, wherein the carrier is a food or

a pharmaceutical product, or a nutritional supplement for oral administration.



acid bacteriumis included into the carrier inalive form sem-active or
in deactivated form preferably as a |yophilized powder attention. 25 6. A
conposi t ivay oHie®edsdi ng to one of clains 1 to 5, wherein theCTEP@GYEMS d IS a
carotenoid with or without provitamn A activity, such as (3-carotene,
y-carotene, a-carotene, |ycopene, zeaxanthine and luteine, or a m xture
thereof. 30 7. A conposition according télone of clains 1 to 6, wherein the
carrier is a food or a pharmaceutical product, or a nutritional supplenent
for oral adm nistration. WO 03/070203 PCT/ EP03/01685 11 8. A conposition
according to claim6, wherein the food or pharmaceuticals carriers are

m | k, yoghurt8, Awodhpositieraegordiagheclhmd 6nwhersin thie lféobasptinharentcdl ecarriers

products, ice-creams, fernented cereal ba?—éd ,ﬁéoducts, m | k based_ powders,
infant 5 for mul 8 Ry, yaghust, curd, ichesse ferraeued milks, myk based ermentadIrdiatnt |

wet oral suppl am dry- f i . i I C I Ng. claim
7, wherein the ﬁg??%aﬁsbnfé?ﬁés{ﬁgdplcgﬁﬁu S(r? Bfr%zgﬁ &g’ggﬁn]‘lm%lg chtﬁo%d%h%ymg%nti n
capsul e soft fapalabesr thbletset Bquidagispensionspadiidd |®8, supple@Ei¥s  w&r oral

dri nkabl e solutions or enulsions. 10. A conposition according to one of
claim!| to 9, whipelenfent.dRefubedhediles a yeast extract or a bioactive

nol ecul e. 15 11. Use of a photoprotecting effective anount of at |east one
probiotic lactic acid bacteriumor a culture supernatant thereof and at

| east one canot grLhfpositios !aU&Bi‘dinFtB‘bfhirﬁW,@?l@érém tB€ AR dRhISsuppleieff for bl
preparing an orally adm nistrable conposition for the protection of the
skin agai nst soddminsgratien ineaysberio capswesatdfhgapsgtesp tabletsit pastgsatr pastilles.ed

skin di,sorders. 20 12. .The,use according.to claim21l, in which the lactic
acid bé@t erium g%“ﬁ:&ﬁ%%‘?@ﬁ qog%txons or emufions. _

10. A composition according to one of claim 1 to 9, which further comprises a yeast

extract or a bioactive molecule.

15 11. Use of a photoprotecting effective amount of at least one probiotic lactic acid
bacterium or a culture supernatant thereof and at least one carotenoid, included
into an orally acceptable carrier, for preparing an orally administrable
composition for the protection of the skin against solar radiations and attenuating

or preventing all related skin disorders.

20
12. The use according to claim 11, in which the lactic acid bacterium is Lactobacillus
johnsonii, Lactobacillus reuteri, Lactobacillus rhamnosus, Lactobacillus
paracasei, Lactobacillus casei or Bifidobacterium bifidum, Bifidobacterium
breve, Bifidobacterium longum, Bifidobacerium animalis, , Bifidobacterium
25 lactis, Bifidobacterium infantis, Bifidobacterium adolescentis, Bifidobacterium

pseudocatenulatum, or a mixture thereof.

13. The use acording to claim 11 or 12, wherein the lactic acid bacterium is CNCM I-
1225, CNCM 12116, CNCM 1-2168, CNCM 1-2170 or ATCC 27536.
30 |



j ohnsonii, Lactobacillus reuteri, Lactobacillus rhamosus, Lactobacillus
paracasei, Lactobacillus casei or Bifidobacteriumbifidum Bifidobacterium
breve, Biwodgbagéxri um | ongum Bifidobacerium aninalis, ,PErEPUINaSY eri um
25 lactis, Bifidobacteriuminfantis, Bifidobacterium adol escentis,

Bi fi dobacteri um pseudocatenul atum or a mxture thereof. 13. The use
acording to claim 11l or 12, wherein the Lactic acid bacteriumis CNCM I -
1225, CNCM 1-2116, CNCM 1-2168, CNCM 1-2170 or ATCC 27536. 30 WD 03/070203

PCT/ EP03/ 01683, Tﬂezusje“acca}f@lﬁ)ggﬁeo@_spélﬁirﬂg 11 Qo One wifercih M ProbibticAadtid> adider i n
the probiotic lactic acid acteriumis present in the carrier in an anmount
of from about Ii¥teriomlid JResefituin the camier irean amoust offremrbeutat®’do didHgcfiubg one
of clainms 11 to 13, wherein the carotenoid is present in the carrier in an
amount of from@0®29% to 20% by weight. 16. A nethod for inproving the

phot oprotective function of the skin, which conprises the step of orally
adm nistering to the individual a conposition 10 conprising the

conbi nati on 05. The \k ab&ading evendoOblaihs ¢1 k@ t3, whaacindhdemdrenoid iOpresertiht ur e
supernatant thereof, and ii) at Ieashgagg cargtenoid or derivative, in an
oral |y accept ahecaserinan amopnt of frenHOd “Ade 20 bgweight| ai m 16, in which the
conposition is according to one of 15 clainms 1 to 10.

16. A method for improving the photoprotective function of the skin, which
comprises the step of orally administering to the individual a composition

10 comprising the combination of i) at least one probiotic lactic acid bacteria or a
culture supernatant thereof, and ii) at least one carotenoid or derivative, in an

orally acceptable carrier.

17. A method according to claim 16, in which the composition is according to one of

15 claims 1 to 10.



