WD 2012/ 000962PCT/ EP2011/ 060768 1 Use of chicoric acid and | actic bacterium
in food supplenment for regulating skin pignentation The present invention
rel at es gwoeneldoyosto the field of food supplenents for ®OFEPROIG/06076%Ir poSeE.
More specifically, the present invention ains to provide the use of an

i ngredi ent containing chicoric acid and/ or derivatives and a m cro-organi sm
and/ or an enzyne capabl e of hydrol ysing chicoric acid and/or derivatives
thereof to generate tartaric and/or caffeic acid, for preventing and/or
treating hyper-pl gnent at| on of Skl n, skin coI or |rrperfect| ons such as
age- spdise efighicoriacidiand la¢timbaktetumiin food & hehy forlraouiat i . The
pr esent bRERL on aI so ai m; at In‘pI’OVI ng skl n tone as vveII as providing a
ski Ilpg#l&em'n'g—or whi t eni ng agent. Background of the invention 15Skin
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can i ndgest.many bi ochemi cal reactions in the Skl n, leading to sunburn and
tanni ng, for exanple. Qher consequences of exposure to the sun accunul ate
over time. These changes can result in the devel opnent of age spots and

cr eat e BEkgnountkbekthe invantiomd skin tone. Unfortunately, many of the
comercially available products in today's nmarket are either only
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The synthesis of melanin is a process under hormonal control, including the melanocyte
stimulating hormone (MSH) and adrenocorticotropic hormone (ACTH) peptides that are
produced from the precursor proopiomelanocortin. It is stimulated by the DNA damages that

25  are caused by UVB-radiations as well.

Then, exposure to the sun over time can induce many biochemical reactions in the skin,
leading to sunburn and tanning, for example. Other consequences of exposure to the sun
accumulate over time. These changes can result in the development of age spots and create
30  an uneven, mottled skin tone. Unfortunately, many of the commercially available products in
today's market are either only marginally effective, or contain active agents that are unstable

and lose their potency when incorporated into a final formula.

The ability to modify the expression of pigment content in the skin, to promote an evenness
35  skin tone or lightening skin tone, is highly desired in today's society. Many people desire to

modify their skin tone, to reduce aging spots, etc., or for purely cosmetic reasons.



vitamn C, cystein, kojic acid, arbutin and gl utathi one anong ot hers have
been proposed in 5 topical conpositions. Also, a variety of dermatol ogical
conposi t iwootwassbeen suggested for inproving the appeacampeoiafec(Tcgment
di sorders such as that observed in nelasma, freckles, vitiligo, piebaldism
phenyl ketonuria, and the |ike, and/or for cosnetic purposes. Al so, the use
of skin bl eaching conpositions is wdely expanded. However, they either 10
destroy nelanin or inhibit its formation. Many of these contain harsh
chem cal s such as peroxides, acids or fornmal dehyde, or thiolated nmaterials.
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nmeet these needs. Summary of the invention 5The present inventors could

achieve this object by providing a food suppl enment conposition that
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25  Unfortunately, the treatments currently available are not entirely satisfactory, in particular in
terms of the side effects which are frequently associated therewith, such as irritant side

effects with certain topical agents.

It would thus be highly desirable to have alternative preparations that do not have the
30 drawbacks of those described in the prior art. In particular, it would be highly desirable to
develop nutritional cosmetic compositions to be administered via oral route that have

improved stability and efficacy to promote an evenness skin tone or to lighten skin tone.

There also remains a need to active agents that are effective for treating and/or preventing

35  skin pigmentation disorders, in particular those due to environmental factors or aging.



The present inventors have discovered that ingredient containing chicoric
acid treated with a lactic bacteriumeffectively suppress the formation of
mel ani n, wol2aragersesi s, despite the 20 fact that the extPcagPrzo1zioenvesittl| e
to no inhibition of tyrosinase activity. This result is surprising and
unexpected considering the pivotal role of tyrosinase in nel anogenesis and
the focus of devel opnent efforts in the art to inhibit this enzyne.

For the purpose of the present invention, the term"skin" is intended to
mean t h&he kbjectalf thderedaitan@ntion Bfto hizet thedy neédy. t he purpose of the present
invention the term"effective anount”, is intended to nean an anount
sufficient to obtain the expected effect. 30For the purpose of the present
i nvent i Saminh@rytofitine inveatient” is i ntended to nean the fact of reducing the
ri sk of occurrence of the manifestation of the disorder under

consi derati on. The present invention is also directed towards the
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acid, in conbination with an effective amount of at |east one active agent
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accordi 0 the present invention e.orally,admni,strable. .,Thi.s h t he
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nutrinments are in particular distributed wthin the dermal matri x by neans
of the bbohdpurmamof Gregiresehtinvieatisrathicagrnatesiecinasarh bunt'qdy iatdnalge t@mean mapi d

and rel ati velﬁ\{J nPn-{e(iPt rii tive rr% e of adm nistration. Detail ed description
of the PHIOUPLSUBIFeS5' FRIPB HiepPecERelPl ng chicoric acid and or derivatives
30  For the purpose of the present invention the term "prevent” is intended to mean the fact of

reducing the risk of occurrence of the manifestation of the disorder under consideration.

The present invention is also directed towards the cosmetic use of the abovementioned
ingredient, as an active agent for treating and/or composition for preventing the skin

35 imperfections, in particular to improve skin tone or skin complexion.



WD 2012/ 000962PCT/ EP2011/ 060768 5 Chicoric acid is and derivatives of
chicoric acid include 10 Rl, R2, R3 and/or R4 may be identical or may

di ffer framoraoesset her. I n one enbodi nent, Rl, R2, R3 anu/EreoiRcomay be
selected fromthe group consisting of K CH3; Cl-C3-alkyl; aryl, such as
phenyl, benzyl, tolyl, o-xylylalkyl; Cl-C3-acyl; amno acids; 15 nono-, di-
or oligosaccharides. digosaccharides contain between two and ni ne
nonosaccharide units. Rl, R2, R3 and R4 nay be identical and/or nay differ
from onashalpﬁés}eet invenéof yaohlealdndereid\/tawtam bt coRheGitiuseaditite iasoxfe:merﬁbomnl e
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naturall}yst?ﬁ I.n adﬁ&&i form but is preferably a natural foodstuff such as

| et t ucedYERIWIRY! OHUNESS on, grape, grape pomace: or combinations or
extracts thereof. In an enbodi ment, the plant material is added to t he oral
cosnet i ﬁ:h

os{ tion in tlhe fortmdgf %ﬁ g]n ext rgct \ src ﬁs ta ch %;f
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an enzyme capable of hydrolysing chicoric acid and/or derivatives thereof to generate tartaric
and/or caffeic acid, as an active agent for whitening or lightening skin tone.
10
The present inventors have also discovered that the ingredient according to the invention

further improves hydration and/ or skin barrier function.

A use in accordance with the present invention may also comprises the use of at least one
15 ingredient containing chicoric acid and/or derivatives and a lactic bacterium and/or an
enzyme capable of hydrolysing chicoric acid to generate tartaric and/or caffeic acid, in
combination with an effective amount of at least one active agent for further improving skin

hydration or skin ageing, in particular as described hereinafter.

20  According to another of its aspects, the subject of the invention is a method, in particular a
cosmetic method, for treating and/or preventing skin tone imperfections and the disorders
associated with hyper-pigmentation, in particular aesthetic disorders, in an individual,
comprising at least one step of administering, to said individual, at least one ingredient
containing chicoric acid and/or derivatives and a lactic bacterium and/or an enzyme capable

25  of hydrolyzing chicoric acid and/or derivatives thereof to generate tartaric and/or caffeic acid.

Compositions according to the present invention are orally administrable. This has the
advantage of acting globally on the entire skin, in its deep layers (dermis, hypodermis), by
means of a rapid and relatively non-restrictive mode of administration. Specifically, the
30  metabolites and other active nutriments are in particular distributed within the dermal matrix
by means of the bloodstream. Oral administration also has the advantage of a rapid and

relatively non-restrictive mode of administration.

Detailed description of the invention
35

Ingredient containing chicoric acid and or derivatives




Sui tabl e extracts of chicory for the purpose of the present invention are
al so extracts that are 15commercially available, such as for exanple Leroux
Mb55 (corwenreialobgs2avai | abl e from Leroux SAS, France) | RCa/Epasittiocarbar
preferred enbodi nent of the present ingention, suitable extracts of chicory
may be prepared by any neans that are known in the art, e.g., by steam
extraction, solvent 20 extraction, distillation, pressing or grinding. In
particular, the extract is obtainable by extraction with a solvent from
Chicory plant material, by a water extraction or an al cohol/water
extractbgn,.fondexanple by a ethanol /water extraction or mnethanol/water

ext ract MOIP"GRAE Rt ract can be used in liquid form (e.g. Leroux MB55,
Leroux Mb70) or powder form (e.g. Leroux Sol B). 25 For ease of handling,

t he pl ant naterigﬁ is preferably in a dried and conm nuted or powder form
As descri bed bel ﬁ? p ocesses utilige dfhed, commi nuted chicory and/or
extracts thereof. Hoye it is to be gnderftood that any suitable plant
material nmay be useg a1 saN ablBf agaeq_Lexihe product
according to the*ﬂ?esent inventifin. 3 WS 20127 0009 / EP2011/ 060768 7
which are typically associated woth prgnty materi al s, Q_as chicory, can
be rempved by processing the plant info%an extract. ThE€ eXxQthct can al so be
prepared such that the amount of bioactive agent in thg final extract
product can be desirably controlled. 5It should be ap’-mﬂaled that the
plant material can be processed to forman extract in a variety of
different and suitable ways. In general, the plant material, such as the
chicory root, is ground, powdered or provided in any suitable form The

pl ant naedderiativesofichisaripacidl induser processed in a nunber of different
stages to produce the product extract. In an enbodi ment, a defatting
procedure is perforned on the plant material to produce an extract that
results 10 fromfats renoved fromthe plant naterial. The defatting
procedure can b ndugt ed under any suitable defatting process conditions
with any suitabl € tyyq ad anmounts of @ yeats including, for exanple,
hexane. I n an enbodi ct of the defatting procedure

@ t he resultant exztr
can be further ﬁé{ S A 3L
can be added Ho the nuttitional

. O\ odyce anot her type of
pl ant extract t

Pnpo-ition of the
present invention. The acid hydrOl ysiGOgHocedure ca eeQnduct ed under any
suitabl e process condition with any suifable types andfanodMRs of sol vents,
including, for exanple, ethyl acetate. 20In an enbodi ngpt, the extract from
t hejglefatting procedure can be further processed via a sélvent extraction
procedupe., The n I i n i ed under any suitable
processhégﬁﬂlf?@%éygﬁda?ﬁgwﬁgk%agggﬁgémﬁ¥%§h§6@%?ﬁg%ré amount and type of
solvent. In an enbodi ment, the solvent includes a solution of nethanol
(" MeOH' I xedd npa_1, ol ' syl t t i.qn of
t he sol&bﬁ?98§@§§@Fﬁgﬁ%pF%t§a8&¥$E§ﬁ %g %%?%h%?d;%ﬁbﬁ%b 8gégg%§at@é%g?ation
of the Sbbvéntsalkgerardustcdbhe pbomdi bémays tolyl, prodialeylafoCheacyle atnirac acids;
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conditigm& er30The anmount of Chicoric acid or a plant extract containing it,
in the proHuCt wi || depend on several factors, such as the nature of the
extract, the condition of the plant, the age, condition and size of the
person g@r Lml, fo . : - f r Wil be
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damage to be

trezled or prevented or desired cosnetic effect. 35 WO
2012/ 000962PCT/ EP2011/ 060768 8



containing it according to the present invention is generally dose
dependant and follows a dose response curve. |If generally mld skin

di sor der swonotaweges are to be prevented and the produc®CriEPR0OB®6ATSEd
frequently, very small amounts of chicgric acid or an extract thereof wll
be sufficient to achieve the desired effect. If a severe skin pignent
disorder is to be 5treated, |arger anmounts of the ingredient will be nore
appropriate, although also small anobunts will produce an effect. In a

preferred enbopig@®nt tRe ingredient is enriched in chicoric acid and/or
derivatives thereof . exanpl e, the i @@gdiknt and/or the conposition may

conprise chicoric aq () and or derivatlives|thereof in an anount in the
range of 0, 001 9 ol i DrReFerabr =g, 1- 50 wei ght - % of
dry wei ght, nos preferred 0, 1- P weipht - 0oof dry we

and/or the conposition may conpr@se t®O,Hi cro-organi el or the enzyne
capabl e of hydrolyzing chicoric acid and/ or derivativey t heldde to generate
tartaric and/or caffeic acid in an anmount in the rangegﬂq‘/l 0, 001-99, 99

wei ght-% of dry weight, preferably 0,1- 1550 wei ght-% 8ry wei ght, nost
preferred 0,1-10 weight-%of dry weight. Cenerally, it is preferred if the
product contains chicory or an extract thereof in an anmount in the range of
about 0,1 g/l to 10 g/l, preferably in the range of 0,5 g/l to 3 g/l
product pd in fg?é’!ﬁedt%%ﬁ alrﬁr@é’rﬁéor%facﬂfé’rﬁdv‘t‘}rtdeﬁ’ﬁgﬂ% tH%Bﬁ%%@%n% ﬂngrédrérﬁsthétt I'S
preferred i roduct™ contai ns 20 ch |cor?/ or an extract thereof in an
anouht FentaiRe qhéﬁﬁ’@'é astd amben derivativgsktperasf.1@thgr giurpiedreinadlided; ermhbul ignge
of 0,5 Er‘df&ab@ a%ﬁ(r@f&fd@ﬂﬁfcéuchPrs%tﬁfc'ébklb(rcéﬁyedé’rﬂdyﬁdﬁtgr‘a‘BQt%bB@ Grlﬂ'a(%@rdf' or
an extract théreof in a daily dose of 0,0 00g, pref era 8

The i nge@BPiBalions®rgatlrafisE@redit h t he i ngredi ent containing chr cori c acr d
and/ or derivatives 25 thereof conprises a lactic acid bacterium and/or an
enzyme capabl e of hydrol yzing chicoric acid and/or derivatives thereof to
gener at & aemhedimenh dreorlarianaterial inadded triles aref gremeiigreomipepitian melfe frmmefxed

bri gf | yaRbkidct {Rich @8 SUHR NP Bxtct. M c!Pﬁ‘col%f RRECrPSe ﬁhaﬂ@%bﬁ Ay SMBBIEFRrt,
conmposi tion. 30 M croorgani sns or enzyme capable of hydrol ysi'ng chicoric

acid Chf terrlania@pteriahdrdvdes, Soraramele V@sro%ﬁh? P&, B ew%lrod&lc%@d‘ad@”é

| actic @fisbsbact eri um capabl e of hydrol yzing chicoric acid and/ or
derivatives thereof. This hydrolysis step will generate tartaric and/or
caffeic acid. 35 WD 2012/ 000962PCT/ EP2011/ 060768 9 outlined in the

fol l ow Q&ta"cﬁé‘@%ctd\g‘tcﬁrc&mr ! durﬁ&%‘df'tl?é‘pr%%@rﬁm%ﬁ@r‘r ¥?eeﬂsd)¥xtra%&zﬂ‘15?are”ay
al so_be catalyzed by the Tactic acid bacteriumdescrib in the present
appli cateBmessialhorvHipbie syrhasifonexampipderowx M&Sq @awwaw am'agm&r@ms.
The i nveghak sakarmnesy prisingly found that treating an ingredient
conprising chicoric acid and/or derivatives thereof with lactic acid
bacterium or an enzyne capabl e of hydrolyzing chicoric acid and/or

deri vat |n@éaﬁi&ﬁfa‘?%refé@e@%Hﬁ)roéﬁr‘?edt%rfTtr?er br‘éséﬁ'tqﬁ@ént%ﬁf £Lﬁla%lé‘§kt¢acﬁ§%%ﬁr§or§/0r
10exanpl e in inproved activity of the ingredient. Furthernore, been

found t W&y beriraprared Y AEMiMesas thaliase bl‘%‘@f’é'ﬁ hedrty 8- Wrﬁtaarﬁ@%ﬁﬁd&” é@iV@'ﬁl mal

i nggpt Seﬂra?cﬂ&ﬁ’oalshllla@iﬂnc%%%rslnﬁ' Be |hb|ﬁ?r & ;?a?!d?rla%”%é)rex%ét' ¥ lbimabld ¢y eof
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chl or ogexiracien y4th 8 spvertairem Chicory plant materral by a water extraction “or an
alcohol/water extraction, for example by a ethanol/water extraction or methanol/water

The i ngredi ent

extraction. The extract can be used in liquid form (e.g. Leroux MS55, Leroux MS70) or

powder form (e.g. Leroux Sol B).

25
For ease of handling, the plant material is preferably in a dried and comminuted or powder
form. As described below, the processes utilize dried, comminuted chicory and/or extracts
thereof. However, it is to be understood that any suitable plant material may be used in any
suitable form and added to the product according to the present invention.

30

The extract is processed such that its flavor can be enhanced. For example, bitter flavors
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chl orogenate esterase and/or ferul oyl esterase, preferably Lactobacillus or
Bi f i dobacwerzniamoodéor exanple L. johnsonii, B. |ongum amdTEP201a060768 ( CNCM

| -3446)., even nore preferred Lactobaciyllus johnsonii Lai (CNCM 1-1225), B.
| ongum BB 536, and B. lactis BB12. 5 B. longum BB 536 is comercially

avail able from Morinaga Nutritional Foods, Inc. B. lactis BB12 is
comercially available, e.g., fromChr. Hansen, DK-2970 Horsholm 10l n one
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chl or oganatatigs pecas@ede peMetndd @rmh%smamtghhﬂeusl tjoemomm eXxtConrert eealllsy 25
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pr esent a@g SLatemLEr défattithganayess donaitiohs Witheshyasuitalale Jtyms andyambonts fug sbiventsof a

cel | Iysaﬁﬁ. fa m croorganism Suitable cells may e.g. be cells of the
ni cr or oS E¥s Oﬁﬁﬁ?m@ﬁelbeq'ﬁ%ve Sui t abl e methods for producing cell |ysate
are known in the art. 30 The corrpositi on and/or ingredients of the

t ho be, f I d ch . tha t t
w1 ol o Remane g B fodieie beip i ia i frel by BEhST AHFRSEY be
achijave?zluae_a@d Wﬁrcﬂ;@ﬁsrrttd @Mdnggtﬂmtr:mn@psldﬂma;hr;[a?xtacdmyatp@mdbe ,acalied/ tlorthlayoI

ting, the i c_aci acteriu a e rel ease
et nBACUHS SRR o by ThverTiore abe Hsub hudiebis T Higkeffied 2 £ P8
during dorgﬂr:dted)ﬂndeM@yZ@ﬂi@b&O@@GéM’drﬁﬁ?&ﬂWﬁﬂ@@?68|té.HJeThﬁasJ aad bmoanisthf
bacteri um q unt sufficient for hydrolyzing a

subst anf? %" %tﬁ%%lh({)n%go %a%)q 8tryg?%?nq8 generate tartaric and/or caffeic

acid during di gestl on. The ampunt of lactic aci d bact eri um and/ or enzyrre
neeged e. q. g 'n&b th eskllle qé for exa
opathde Tt fmipatant hE b Hra o e sy pirEfie etk Mo PR saiarTe
tart ari solagat/extraciddrf MOCeMdeBé’IQOIl/d’ItKE(tI‘bCﬂIBT @etrelde cﬁmefj @Iuabhq'erainylﬁasbleS%
such as _at | east .30% a({. Iﬁa st SO(V or etg hIC Id
present for‘?e?%o%dd 319 B F?“FFSF&F |°y§8¥i SB‘F? ?a{“cS’UQ 87‘% YP§ SH eht. 1N an
consunpembodiment, the solvent includes a solution of methanol ("MeOH") and water mixed in a 1:1
volume ratio. The resultant solution of the solvent extraction procedure can be further
25 processed by evaporation of the solvent under suitable conditions to produce another
extract. Alternatively, the resultant solution can be treated with an adsorbant agent, such as
polyvinylpolypyrrolidone or the like, to trap polyphenols. The adsorbant agent treatment can

be carried out under any suitable process conditions.

30 The amount of Chicoric acid or a plant extract containing it, in the product will depend on
several factors, such as the nature of the extract, the condition of the plant, the age,
condition and size of the person or animal to be treated, the frequency, the product will be
administered and/or the specific kind of skin disorder or damage to be treated or prevented
or desired cosmetic effect.

35

The present inventors have found that the effectiveness of chicoric acid or an extract
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i nvention as 5disclosed. In particular, features described for the uses of
the present invention may be applied to the conposition and/or the kit of
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or an extract thereof in a daily dose of 0,01 g-100g, preferably 0,25 g-10g.

The ingredient to be mixed with the ingredient containing chicoric acid and/or derivatives
25 thereof comprises a lactic acid bacterium and/or an enzyme capable of hydrolyzing chicoric
acid and/or derivatives thereof to generate tartaric and/or caffeic acid. These two ingredients
may be mixed briefly prior to consumption or may be provided as a ready-to-consume

composition.

30  Microorganisms or enzyme capable of hydrolysing chicoric acid

Chicoric acid and/or its derivatives can then be hydrolyzed by a lactic acid bacterium capable
of hydrolyzing chicoric acid and/or derivatives thereof. This hydrolysis step will generate
tartaric and/or caffeic acid.

35

Without wishing to be bound by theory, the inventors believe that this hydrolysis occurs as



15t hat the decrease in nelanin was not due to tyrosinase inhibition but
rather to nechani sns acting upstream or downstreamof this enzyne. The
conposi t iwoxoRiweredi ng to the present invention have fuPCh@EP2@1poE6Ei ve
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and/ or cehbieatioraaif thetidacidbaatetiumandganyméar treati ng and/or preventing skin
pi gmentation disorders, in particular those due to age or environnental
factors such as UV. 30The present conpositions may al so be used as active
agent for whitBOLNS Ilghtenlng skin tone which is particularly
desirabl e for asi
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with an effecth®e a {
hydrati on or skin ageing, |nopartpoIar as des ped hereinafter. WO

2012/ 000962PCT/ EP2011/ 060768 13 Accordlng to anyt hePhbf its aspects, the
subj ect of the inventi oghitsriceAdi@t hod, in particglar a cosnetic nmethod, for
treating and/or preventing skin tope inperfections and the disorders

associ ated with hyper-pignentation|Enzgmparticul ar aesthetic disorders, in
an individual, conprising at |east|one step of admnistering, to said

i ndi vi dual , conpositions as descriped 5above. The cosnetic treatnment nethod
of then%@yentlon may be carried out in particular by orally adm nistering

the co oW, as descri bega@lpove. Oral cqadm nistration conpri ses

i ngesting, e or nore infdakes, an ora conposi tion as defined above. 10
It may GEYYPMRS Yo \a[% tien anot her enbodi nent, the
application is repeat dd, flor exanpl e, 2 to 3 ti a day, for one day or

more, and general |y f8r aCSubtained period of a , or even 1 to 15,
weeks. 15In addition, conbinations of treatnment wilt h optionally, oral or
topi cal fornms may (baa‘taelmAcsiaged in|order to suppl e@HntCaffeucr,eubmf orce the
activity of the conpositions as dgfamagdeby the invention. Thus, a topical
or oral treatnment with a conpositifon containing chicoric acid i n accordance

20 with e invention, conmbined with an oral or topical conposition

opti onal'l i ning another activeshagredient, ith particular a probiotic
m cr oor gani r other probiotics iph dead, I|ve gL seql -agtive formor a
hydr at i ' pdPHgeht "&gauh,djlb@l_'i nmagi nel® as> ki ®he i ngredients
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m xed, bef orgaf} he IC(E)xre f or mul at the order éﬁg? under gndl tions
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features of the present invention are apparent fromthe follow ng 30
Exanpl es and Figures. The exanples hereinafter are thus presented by way of
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uni {¢ . dkdrplb fn fpRovdl detidly STRRSMpRIMRM. used to quantify [ive bacteria.

Furthermore, it has been found that this treatment can take place in vivo when a human or
an animal ingests a composition comprising chicoric acid and/or derivatives thereof in
combination with a lactic acid bacterium capable of hydrolyzing chlorogenic acids to generate

15  phenolic acids.

Preferred lactic acid bacterium capable of hydrolyzing chicoric acid and/or derivatives thereof

to generate tartaric and/or caffeic acid are probiotic lactic acid bacterium having a esterase



35 Figures WD 2012/ 000962PCT/ EP2011/ 060768 14 Figure 1 : Mel anin
production by nurine nelanocytes pre-treated with chicoric acid + Lai vs.
cont rol s Wpasiaoow2/ negative). Figure 2 : tyrosi nase/Ereadocizoon by
murine nel anocytes pre-treated with chjgcoric acid + Lai 5vs. controls
(positive / negative). Figure 3: Filaggrin synthesis by human primary

epi dermal keratinocytes pre-treated with chicoric acid + Lai vs. controls
(positive / negative). EXEMPLES 10 Exanple 1: Hydrolysis of chicoric acid
1- Hydr attirgty ssush ashihdmo@@naa@bdevdsbfhndrdr%mgﬁh@éteraes,t;ﬁéﬁﬁﬂ)l}lﬁéctsbédﬂdscm of

chl or og st er 0. from Ki k n,.J i 0 pl
bhosphaB ARG N 337 s Rle B SRl B BT oS ETh M el enci o
(0. 57 mmjpore prelédtedpl agidbasithajotnbeiflert (COTNMI228), B. QhgurhiBB &8 tandeB. vadist hen
i ncubat t 37Cfor 4 h. After the reaction time, the enzymatic activity
was stoggé by heat treatnment (5 mn, 90C) and the m xture was centrifuged
(m cyocon YMLO, 30 m n, 14000g). The supernat ant was then 20anal ysed by
HPLC. A cp ntroI Ict 1 on was L un ane reaction
condi ¢ BnOmaE o TROsCoBRE el Deldh b aR st Nilplod) oS BEN th L

j ohnsoni i (La| ) fresh cells 25Cells of L. j ohnsonl i (CNCM 1-1225) were

d f 50 h | I
Peeuspe RuBas 1B EhBaamRECHL Faebeo fa OB y: Bns, BrtsmoahteBion of 0. o1

g/m . To 100 pl of this cells solution, 100 pl of a solution of chicoric

aC| and the u d at 37 | es were
o e AP PR PR e B PR BBy Se SR S Ror

f| I terecbdlbﬁtmggdsrno. 45 pm pore size syringe filters (MIlipore 30 SLHA 025

BS) and anal ysed by HPLC. A control reaction was run in parallel under the

same reaction conditions but w thout bacterium 3- Hydrolysis of chicoric

aci d w The hbilliyoiﬂ asmkiac@@arcmmd brysfedrantibh therdd to WArolyze chicoric acid may be
2012/ Oope%?ed as des Zt())]dll{’l %%%I|§OI‘ L johnsonii in examples.

15

In another embodiment, an enzyme capable of hydrolyzing chicoric acid to generate tartaric
and/or caffeic acid is further added to the lactic acid bacterium. Preferably, such enzyme is
selected from the group consisting of esterases, such as chlorogenate esterase, tannase
and/or feruloyl esterase. It may be added in an amount such as preferably at least 5%, such
20  as at least 30%, at least 50%, or at least 75% of chicoric acid present in the composition is

hydrolyzed prior to and/or during consumption.

Suitable enzymes that can be used in the framework of the present invention include e.g.
esterases, e.g. chlorogenate esterase derived from Aspergillus japonicus. (Commercially
25 available from Kikkoman, Japan), tannase from Aspergillus oryzae (EC 3.1.1.20)
(commercially available from Kikkoman, Japan). The enzyme may be present as a purified
enzyme (immobilized or not) or e.g. in the form of a cell lysate of a microorganism. Suitable
cells may e.g. be cells of the microroganisms mentioned above. Suitable methods for
producing cell lysate are known in the art.
30
The composition and/or ingredients of the invention should be formulated such that the lactic
acid bacterium strain will not ferment or react with the composition during storage. This may
be achieved e.g. by formulating the composition as a dry powder, and/or by encapsulating
the lactic acid bacterium so that it will only be released when the composition is mixed with at

35 least one other ingredient or during digestion.
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equi pped with Atlantis Cl8 reverse-phase colum (4.6 x 100 nm particle
size 3 phg campositidhodecadingyto ded inebdtion bg bedh any ohee galenibalfombedswillyh

contajniing 0.1 % farmc injection, a linear gradient to a
fi ng(F san}I@th f%'gtﬁ’f)&qﬂfc?({)(ﬁagm@%ra’}’ M%Fggnd 45 % acetonitrile (containing
0.1 %formc acid) was run within 12 min at a flowrate of 1 m/mn.

25Chi cor acil and caffeic acid were nonitored by UV at 320 nm and were
quanti f : andard calibration curves. RESULTS Tested bacteria 30

Bacteria Culture Media Lactobacillus rhamosus GG (NCC 4007) MRS

Lact obacj || us nso 1-.1225) MRS Lact.obaci | lus paracasei, ST11
(hec 2adhs cRRebSIOCRicrER i RBUIER foh Mo RGeS aaer AT BHBARO TGy s
+ Cyst eBMIabMBOEWh%QﬂWPﬁFﬁlEERQﬂM 886até@ The carrier may be of diverse nature

depending on the type of composition under consideration.

Food supplement for oral administration may be present in capsules, gelatin capsules, soft
capsules, tablets, sugar-coated tablets, pills, pastes or pastilles, gums, or drinkable solutions
20  or emulsions, a syrup or a gel. Such a supplement might also include a sweetener, a
stabilizer, an antioxidant, an additive, a flavouring agent and/or a colorant. The formulation
thereof is carried out by means of the usual methods for producing sugar-coated tablets, gel
capsules, gels, hydrogels for controlled release, emulsions, tablets or capsules.
In one embodiment the invention relates to a kit for treating and/or preventing skin pigment
25 disorders and/ or skin imperfections, comprising an oral treatment with a composition
containing at least an ingredient containing chicoric acid and/or derivatives and a lactic acid
bacterium and/or an enzyme capable of hydrolyzing chicoric acid to generate tartaric and/or
caffeic acid in a food supplement, combined with an oral food supplement or topical
composition optionally containing a probiotic microorganism in dead, live or semi-active form,

30  oran hydrating or anti-ageing agent.

The kit for preparing a food supplement comprises at least two parts:
a) a first part comprising a chicoric acid and/or derivatives thereof containing ingredient;
and
35 b) a second part comprising a lactic acid bacterium and/or an enzyme capable of

hydrolyzing chicoric acid and/or derivatives thereof to generate tartaric and/or caffeic



16 Bifidobacteriumlactis BB12 (CNCM 1-3446) MRS Streptococcus thernophil us
TH4 (NCC 2496) HIL Table 1 In particular L. johnsonii (Lai), B. |longum BB
536, and B0 20e0d®2BB12 were abl e to hydrol yse chi cori c PatiE®201TIe07be St
results in termof reaction rate and rpaction yield were obtained with 5L.
johnsonii (Lal) Tested enzynes Enzyme Supplier Chlorogenate esterase

Ki kkoman, Japan Ferul oyl esterase Novozynes Porcine |liver esterase Sigma
E- 3019 Hog |iver esterase i mmbilised on Eupergit C Fl uka 46064 Esterase
from Sacchatdonyces cerevi siae Fluka 46071 Esterase from L. johnsonhi (Lai)
CNCM 1- 1225 Internal production Table 2 Chlorogenate esterase, ferul oyl
esterase and Lal esterase were able to hydrolyse chicoric acid into caffeic
and tar Thoseskittedm thk-artindit ohysissanef thabtteyrdan faceld contbine bl deatgessadfethe

t T 3:.. | ysi f. d t ffei d tari
el do- byreeRTbRugRIR e Sben hefein cuidiRagris 1o She Sroe VPP oGP B
r ef €3 endigclased. 30 particular, features described for the uses of the present invention may be

applied to the composition and/or the kit of the present invention and vice versa.
Use

10 The products of the invention may be efficiently used for treating or preventing skin
pigmentation disorders or cosmetically lightening skin tone e.g. by decreasing the production
of melanin. Indeed ingredient containing chicoric acid treated with probiotic bacterium La-1
was shown to decrease in vitro the synthesis of melanin (Example 1, Figure 1). The
production of tyrosinase was also decreased but to a limited extent (Figure 2), suggesting

15 that the decrease in melanin was not due to tyrosinase inhibition but rather to mechanisms

acting upstream or downstream of this enzyme.

The compositions according to the present invention have further a positive effect on
strengthening skin barrier and maintaining skin hydration.

20
As a result, the pigment imperfections are reduced, the complexion becomes brighter and

more homogeneous, without areas of dyschromia, or of dryness.

Thus, according to one subject, the invention relates to the cosmetic use of an effective
25 amount of at least one ingredient containing chicoric acid and/or derivatives and a lactic
bacterium and/or an enzyme capable of hydrolyzing chicoric acid and/or derivatives thereof
to generate tartaric and/or caffeic acid, as an active agent for treating and/or preventing skin

pigmentation disorders, in particular those due to age or environmental factors such as UV.

30  The present compositions may also be used as active agent for whitening or lightening skin

tone, which is particularly desirable for asian population.

A use in accordance with the present invention may also comprises the use of the
compositions, in combination with an effective amount of at least one active agent for

35  improving skin hydration or skin ageing, in particular as described hereinafter.
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According to another of its aspects, the subject of the invention is a method, in particular a
cosmetic method, for treating and/or preventing skin tone imperfections and the disorders
associated with hyper-pigmentation, in particular aesthetic disorders, in an individual,
comprising at least one step of administering, to said individual, compositions as described

5 above.

The cosmetic treatment method of the invention may be carried out in particular by orally
administering the composition as described above. Oral administration comprises ingesting,
in one or more intakes, an oral composition as defined above.

10
It may comprise a single application. According to another embodiment, the application is
repeated, for example, 2 to 3 times a day, for one day or more, and generally for a sustained

period of at least 4, or even 1 to 15, weeks.

15 In addition, combinations of treatment with, optionally, oral or topical forms may be
envisaged in order to supplement or reinforce the activity of the compositions as defined by

the invention.

Thus, a topical or oral treatment with a composition containing chicoric acid in accordance
20  with the invention, combined with an oral or topical composition optionally containing another
active ingredient, in particular a probiotic microorganism, or other probiotics in dead, live or
semi-active form or a hydrating or anti-ageing agent could be imagined as a kit. The
ingredients are mixed, before they are formulated, in the order and under conditions readily
determined by those skilled in the art.
25
The ingredients are mixed, before they are formulated, in the order and under conditions

readily determined by those skilled in the art.

Further advantages and features of the present invention are apparent from the following
30 Examples and Figures. The examples hereinafter are thus presented by way of non-limiting
illustration of the field of the invention. In these examples, unless otherwise indicated, the
percentages are percentages by weight and the ranges of values written in the form
"between ... and ..." include the upper and lower limits specified. The term "cfu" denotes
"colony forming unit". This is the unit of measurement used to quantify live bacteria.
35

Figures



19 26 Table 3 2- Hydrolysis of chicoric acid wwth Lal fresh cells After 4h
reaction tinme all chicoric acid was transforned into caffeic acid and
tartaric woi2dizwomnal ysed by HPLC WD 2012/ 000962PCT/ EPPOTHPO@E0/N6E 647 3-
Hydrol ysis of chicoric acid with Lal egract (lysed cells) As conpared to
whol e cells, the hydrolysis of chicoric acid with |ysed cells resulted in
an increase of the reaction rate. Indeed, after only 2h all chicoric acid
was transformed into 5caffeic and tartaric acids 4- Hydrolysis of chicoric
acid with a spray-dried preparation of Lal Table 4 Hydrol ysis of chicoric
acid |nf=o caf arat i

F ohnsonr BFExeM 5l enBing elbod S B S I RAE PP LV ence
at t=0 céhtrol(pdbitive nedfativé)n 1h 2h 3h Chicoric Acid (rrm)l e) 365 172 137 91
Figure 2 : tyrosinase production by murine melanocytes pre-treated with chicoric acid + La1
5  vs. controls (positive / negative).
Figure 3: Filaggrin synthesis by human primary epidermal keratinocytes pre-treated with

chicoric acid + La1 vs. controls (positive / negative).

EXEMPLES
10
Example 1: Hydrolysis of chicoric acid

1- Hydrolysis of chicoric acid with chlorogenate esterase

15 A solution of chlorogenate esterase (0.8 mg, 24 U/g, from Kikkoman Japan) in 100 ul
phosphate buffer (50 mM, pH 7.0) was added to a solution of chicoric acid (0.57 mg) in 100
Ml phosphate buffer (50 mM, pH 7.0). The mixture was then incubated at 37°C for 4 h. After
the reaction time, the enzymatic activity was stopped by heat treatment (5 min, 90°C) and the
mixture was centrifuged (microcon YM10, 30 min, 14000g). The supernatant was then
20  analysed by HPLC. A control reaction was run in parallel under the same reaction conditions

but without enzyme.
2- Hydrolysis of chicoric acid with L. johnsonii (La1) fresh cells

25  Cells of L. johnsonii (CNCM 1-1225) were grown (7.0 EO8 cfu/ml) and centrifuged (5000 g, 10
min), the pellets were resuspended in phosphate buffer (50 mM, pH 7.0) at a concentration
of 0.61 g/ml. To 100 pl of this cells solution, 100 pl of a solution of chicoric acid (12 mM) was
added and the mixture was incubated at 37°C. Samples were withdrawn at different reaction
times, centrifuged (3000 g, 5 min), filtered through 0.45 ym pore size syringe filters (Millipore

30 SLHA 025 BS) and analysed by HPLC.

A control reaction was run in parallel under the same reaction conditions but without

bacterium.

3- Hydrolysis of chicoric acid with L. johnsonii extract (lysed cells)
35
Cells of L. johnsonii (CNCM 1-1225) were grown (7.0 EO8 cfu/ml) and centrifuged (5000 g, 10



49 23 Caftaric Acid (nmmole) 0 62 63 50 31 15 Caffeic Acid (nmmole) 0 324 393
498 601 669 Table 4 15 Exenple 2 : Effect on Skin pignmentation I n order
to eval uave 2teopwient i al beneficial effect of ingredi erCI/APOMANGT6SKI N de-
or pro-pignentation we used 2D cul turejpf murine nel anocytes (B16) and we
performed 2 tests: 1- 20assessnent of nelanin production and 2- assessnent
of tyrosinase production. 1. The cell culture conditions. B16
cells were cultured in DMEM 1g/L gl ucose wi thout phenol red suppl enented

Wi t h 25d&(h)%hleqedlels eabfresapumied in phobpimate ibliffed(50mantber 7a0) 34 cﬁnaﬂdration
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r gf er enp%?a(dﬁon |v£erapuﬁnaia Wuzﬂb@ﬁgéaﬂab fof dmid 2f mdense, shiaking heogiddemeds eindr
absence o
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optizal 1d@|psotarsatutuéﬁEofra;mdohc%@W(mmM ehagphaetbutel Z0i mMs e da)) dodi the
pr esenc% )?t[Jre \r/]va% |rs1gu Eieg at'gl?ECNEamples were withdrawn at different reaction times,
centrifuged (3000g, 5 min), filtered through 0.45 ym pore size syringe filters (Millipore SLHA

025 BS) and analysed by HPLC.
10 4- Hydrolysis of chicoric acid with a spray-dried preparation of La1

10 mg of a spray-dried preparation of La1 (3.3 E09 cfu/g) were dissolved in 100 pl of
phosphate buffer (50 mM, pH 7.0). To this solution, 100 pl of a chicoric acid solution (12 mM,
phosphate buffer 50 mM, pH 7.0) were added. The mixture was then incubated at 37°C and

15 samples were withdrawn at different reaction times. After centrifugation (3000 g, 5 min) and
filtration (0.45 ym pore size syringe filters, Millipore SLHA 025 BS) the samples were
analysed by HPLC.

HPLC Analysis
20  HPLC-DAD analysis of chicoric acid and hydrolysis products was performed on Agilent 1100

system equipped with Atlantis C18 reverse-phase column (4.6 x 100 mm, particle size 3 ym)
and a diode array detector. The column was equilibrated with water containing 0.1 % formic
acid. After injection, a linear gradient to a final solvent composition of 55 % water and 45 %
acetonitrile (containing 0.1 % formic acid) was run within 12 min at a flow rate of 1 ml/min.
25  Chicoric acid and caffeic acid were monitored by UV at 320 nm and were quantified using

standard calibration curves.

RESULTS

Tested bacteria

30
Bacteria Culture Media
Lactobacillus rhamnosus GG (NCC 4007) MRS
Lactobacillus johnsonii La1 (CNCM [-1225) MRS
Lactobacillus paracasei ST11 (NCC 2461) MRS + Cysteine
Bifidobacterium longum BB 536 (ATCC BAA-999) MRS + Cysteine




WD 2012/ 000962PCT/ EP2011/ 060768 18 3. The production of tyrosinase by B16
muri ne nel anocyte cell line. Cells were incubated with the sel ected

I ngredi erwe 20r2/00bes2t est references (Kojic acid at 400pgPejEPR@n/od@ehour s.
The production of tyrosinase was eval ugg ed by i mmunol abeling. 5

I ngredi ents: The selected ingredients are listed in the Table 1 bel ow
Chicoric acid has been pre-treated with La-1 [(spray dried culture
Lactobaci | l us Johnsonii CNCM 1-1225, 1.19E10 cfu/g) for 24 10 hours in a
t her rmTBifﬁbbaﬂerﬁmﬂacuﬂHan &m(KMnquendi tions| After i MrRbation, sanples

have been—centrifug m nut es At 00a Aftler this tregatment th

pr obi o Sffe%@c%‘i%’ﬁﬂreém%’f’}“ﬁﬂ-@‘s“e(ﬁ‘tdca%mre in {he sanpl dftowever t he presence

of its mgkaRolites can't be excluded. The tested concentrations of chicoric
acid are also indicated in Table 5. Ingredient H ghest non cytotoxic conc.
on HDF (ng/ L) Hi ghest non cytotoxic conc. on HPEK (ng/nL) Tested conc. on

HDF  ( noimpartidesitie soreebsii (Lam), iBPiRglBBIE36, and B. lactis BB12 were able to hydrolyse

chicoric acid. The best results in term of reaction rate and reaction yield were obtained with

5 L. johnsonii (La1)

Tested enzymes

Enzyme Supplier
Chlorogenate esterase Kikkoman, Japan
Feruloyl esterase Novozymes
Porcine liver esterase Sigma E-3019
Hog liver esterase immobilised on Eupergit C Fluka 46064
Esterase from Saccharomyces cerevisiae Fluka 46071
Esterase from L. johnsonii (La1) CNCM [-1225 Internal production
Table 2
10
Chlorogenate esterase, feruloyl esterase and La1 esterase were able to hydrolyse chicoric
acid into caffeic and tartaric acids.
1- Hydrolysis of chicoric acid with chlorogenate esterase
15
Table 3: Hydrolysis of chicoric acid into caffeic and caftaric acids by chlorogenate esterase.
Concentration in % relative to untreated reference at t=0
Time (min) 0 15 30 60 120 240
chicoric Acid 98 85 83 77 65 50
Caftaric Acid 0 6 7 10 16 24
Caffeic Acid 2 9 10 13 19 26
Table 3
20

2- Hydrolysis of chicoric acid with La1 fresh cells

After 4h reaction time all chicoric acid was transformed into caffeic acid and tartaric acid as
analysed by HPLC



MS55 10ng/ mL in NaPO4 10nmM pH 7.0 + 10ng/ml Lai 2 10 0.4 10 Chicoric acid
10mMie 4.74ng/ m+ 60ng Lai 0.2 MM 0.04 nM 0.2 nM 0.04 nmM La-1 (10EEl1l
cfu/g) 0.W02012000%201 0.01 Table 5 Results 20Resul ts aPETEPRIIRHSEES | N
percentage relative to the control. Tept reference (Kojic acid) induced, as
expected a decrease in nmelanin content. Figure 1 shows the nelanin
production by B16 nel anocytes treated for 72 hours with the sel ected
ingredients. Chicoric acid treated with the probiotic CNCM 1-1225 appeared
to be efficient for skin de- 25 pi gmantation. I ndeed chicoric acid treated

with th r cl-eas n|n dct' n by 90% (Figure 1). The
product ?oﬁy&gly?g O?gh' %rg:eacv@g't% e>8rac S &ek? this ingredient but to a

limt edAexbmpare@IteMnotehmhs 2@%1yd¥olgsus ef @icoruapgesith lyged belis réhudtedécarease i n

mel ani n;

acting I a|$8§ th% rg%ch%n Sr%t &f %ﬁ'ﬁrn Qﬁlg?‘é?ﬁghlg&wc‘% vh/gg trgrgl)sfcr)rr'?ncer?ia}rrlltlosms
2012 OOGQ‘&ICPEHH ER@M&«‘A%O?GS 19 .

4- Hydrolysis of chicoric acid with a spray-dried preparation of La1

Table 4: Hydrolysis of chicoric acid into caffeic and caftaric acids by a spray-dried
10 preparation of L. johnsonii (CNCM 1-1225). Concentration in % relative to untreated reference
att=0

0 min 15 min 30 min 1h 2h 3h
Chicoric Acid (mmole) 365 172 137 91 49 23
Caftaric Acid (mmole) 0 62 63 50 31 15
Caffeic Acid (mmole) 0 324 393 498 601 669

Table 4

15
Exemple 2 : Effect on Skin pigmentation

In order to evaluate the potential beneficial effect of ingredients towards skin de- or pro-
pigmentation we used 2D culture of murine melanocytes (B16) and we performed 2 tests: 1-

20  assessment of melanin production and 2- assessment of tyrosinase production.

1. The cell culture conditions.

B16 cells were cultured in DMEM 1g/L glucose without phenol red supplemented with
25 10 % foetal calf serum, in a humidified chamber at 37 °C and containing 5% CO..

2. The production of melanin by B16 murine melanocyte cell line.

Cells were incubated with the selected ingredients or the test references (Kojic acid at

30 400ug/mL) for 72 hours, in the presence or absence of NDP-MSH an analog of MSH.
The total quantity of melanin (extracellular and intracellular) was evaluated by
measurement of the optical density at 405 nm of each sample against melanin standards
in presence or in absence of NDP-MSH.



Exenple 3: Effect on skin barrier function and hydration 5The potenti al
beneficial effect of the Extracts of Exanple 2 towards skin barrier

functi on woaoskiomehydr ati on was eval uated by usi ng 2D celctrmreoiafocdrasran
primary epidermal keratinocytes and wejgssessed their synthesis of

filaggrin after treatnment with selected ingredients. The cell culture

condi tions. 10Human epidermal keratinocytes were cultured in control
keratinocytes-SFM nedium in a humdified chanber at 37 C and containing 5%
C2. The s¥yniThepiwiucfortoflt@asinase fyBhiimarine picthzonpb ckiéfirad. | nocyt es.

Cells were incubated with the selected ingredients or the test references

ol uat og G e it Bt il B el O TS P Thedfes! tarHAEd (odc W8 o

Pr e- t r eat M®tg/ofL) fored8duiurs Thetphodtictigoef tgroainaske wag atalgdiedbdy i@uaolgbejingf i cant
I ncrease of filaggrin (500 % of the control, Figure 3), suggesting that

t hesg extracts could strengthen skin barrier. A stronger skin barrier
ensures a better protection of the body fromthe environnment and pat hogens'

attack. g,lsollmtstheloss of water through the epiderm s, thus
ensuri n§'ARG ﬁroprl ate skin hydration. 25 Exanple 4: Capsule |Ingredients
Amount  ng/ capsul e Chicory extract 300 Lactobacillus jonhsonii CNCM 1-1225

109 cfurjl E@i%t@d "r?waq?Qdie%Q MIDET it MeStRM FHERW ErEFic bRid YsHeeR prb A5k
capsules can be tdaken per day.

with La-1 [(spray dried culture Lactobacillus Johnsonii CNCM 1-1225, 1.19E10 cfu/g) for 24

10 hours in a thermomixer at 40°C, under shaking conditions. After incubation, samples have

been centrifuged 5 minutes at 3000g. After this treatment the probiotic as such is not present

anymore in the sample however the presence of its metabolites can’t be excluded. The

tested concentrations of chicoric acid are also indicated in Table 5.

H:?':::Z:,zzn CHLQ::;T ::g:c Tested conc. | Tested conc.
Ingredient y yt ‘| onHDF | onHPEK
conc. on HDF on HPEK (mg/mL) (mg/mL)
(mg/mL) (mg/mL) g g
MS55 10mg/ml in NaPOfa10mM pH 7.0 + 10mg/ml ? 10 0.4 10
Chicoric acid 10mM ie 4.74mg/ml + 60mg La1 0.2 mM 0.04 mM 0.2 mM 0.04 mM
s La-1 (10EE11 cfulg) 0.01 0.01 0.01 0.01
Table 5
Results
20 Results are expressed in percentage relative to the control. Test reference (Kojic acid)
induced, as expected a decrease in melanin content. Figure 1 shows the melanin production
by B16 melanocytes treated for 72 hours with the selected ingredients.
Chicoric acid treated with the probiotic CNCM [-1225 appeared to be efficient for skin de-
25  pigmentation. Indeed chicoric acid treated with the probiotic decreased melanin production

by 90% (Figure 1). The production of tyrosinase was also decreased by this ingredient but to
a limited extent (less than 20%, Figure 2), suggesting that the decrease in melanin was not
due to tyrosinase inhibition but rather to mechanisms acting upstream or downstream of this

enzyme.
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Exemple 3: Effect on skin barrier function and hydration

5  The potential beneficial effect of the Extracts of Example 2 towards skin barrier function and
skin hydration was evaluated by using 2D culture of human primary epidermal keratinocytes

and we assessed their synthesis of filaggrin after treatment with selected ingredients.

The cell culture conditions.

10 Human epidermal keratinocytes were cultured in control keratinocytes-SFM medium, in a
humidified chamber at 37 °C and containing 5% CO2.

The synthesis of filaggrin by human epidermal keratinocytes.

Cells were incubated with the selected ingredients or the test references (CaCl2 at 1.5mM)

15  for 144 hours. The production of filaggrin by was evaluated by immunolabeling.

Results

The results are shown in Figure 3. Pre-treatment of the cells with chicoric acid + La1 showed
20  a significant increase of filaggrin (500 % of the control, Figure 3), suggesting that these
extracts could strengthen skin barrier. A stronger skin barrier ensures a better protection of
the body from the environment and pathogens’ attack. It also limits the loss of water through

the epidermis, thus ensuring an appropriate skin hydration.

25 Example 4: Capsule

Ingredients Amount
mg/capsule
Chicory extract 300
Lactobacillus jonhsonii CNCM [-1225 10° cfu
Vitamin C 60




1-5 Designated States for Wiich Al designations Indications are Made 2
The indications made below relate to the deposited m croorganisn(s) or

ot her bi owogoraloowsat eri al referred to in the descripti orComP2012/0807p8ge 10
2-2 line 2 2-3 ldentification of deposit 2-3-1 Nane of depositary
institution CNCM Col | ection nationale de cultures de mcro -organi snes
2-3-2 Address of depositary instituti 8f Institut Pasteur, 28, rue du Dr
Roux, 75724 Paris Cedex 15, France 2-3-3 Date of deposit

Magnesium stearate 0.02

One to three of these capsules can be taken per day.



09 Sept enber 2005(09.09.2005) 2-3-4 Accession Nunmber CNCM 1-3446 2-5
Designated States for Wiich Al designations |Indications are Made FOR
RECEI VI NGVORH 2000945E ONLY FOR | NTERNATI ONAL BUREAU USE GHNICXP2@04860768 S f or m
was received by the international Buregu on: 0-5-1

0-1 Form PCT/RO/134 (SAFE)
Indications Relating to Deposited
Microorganism(s) or Other Biological
Material (PCT Rule 13bis)

0-1-1  [Prepared Using PCT Online Filing
Version 3.5.000.225 MT/FOP
20020701/0.20.5.20

0-2 International Application No.

0-3 Applicant’s or agent's file reference |1 1766-WO-PCT

1 The indications made below relate to
the deposited microorganism(s) or
other biological material referred to in
the description on:

1-1 page 10

1-2 line 3

1-3 Identification of deposit
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1-3-2 Address of depositary institution Institut Pasteur, 28 , rue du Dr Roux,
75724 Paris Cedex 15, France
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1-3-4 Accession Number CNCM I-1225

1-5 Designated States for Which All designat ions

Indications are Made
2 The indications made below relate to

the deposited microorganism(s) or
other biological material referred to in
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21 page 10

2-2 line 2
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use of an effective amount of at |east an ingredient containing chicoric
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capabl e of hydrolysing chicoric acid to.generate tartaric and/or caffeic
acid, for the preparation of an oral f oG suppl ement for treating and/or
preventing skin pignent disorders and/or skin inperfections. 102. Use in
accordance with one of the preceding clainms, characterized in that the skin
di sor d@isingy € that observed in nelasma, freckles, vitiligo, piebaldism
phenyl ket onuria, and the |i ke, and/or age spots. 3. Use in
accordance with one of the preceding clains for inproving skin tone and/or
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Wi th one of AHERIPed supREmEN Py Eeatiiaana(d: PLove HRmHHR PiaTTt AIsPEdess NGB oves
hydrati on ofskinh@psHédiioagd/ or skin barrier function. 256. Use in accordance
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generate tartaric and/or caffeic acid is a probiotic lactic acid bacterium

havi ng an3est&s msecafdanks With dhecdT tias peltkaing GRNMEL GoShRSH BAGRSEN a6HH @fd/or
ferul oyl esterase i\ectl vity. WD 2012/ 000962PCT/ EP2011/ 060768 23 9. Use in
acdor dance WHOBIEXNAN- t he preceding claims, wherein the lactic acid
bacteriumis selected fromthe group consisting of L. johnsonii, B. |ongum
and B. lactis |n-,[i articul a act Obac%clyflagfﬁ#s hnsoni
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f ood suppl enmpioves hydration of the skin and/or skin barrier function.

25 6. Use in accordance with one of the preceding claims, wherein the chicoric acid
containing ingredient is a natural foodstuff such as lettuce, chicory, dandelion, grape,

grape pomace; or combinations or extracts thereof.

7. Use in accordance with one of the preceding claims, which further contains an

30 enzyme capable of hydrolyzing chicoric acid to generate tartaric and/or caffeic acid.

8. Use in accordance with one of the preceding claims, wherein the lactic acid
bacterium capable of hydrolyzing chicoric acid to generate tartaric and/or caffeic acid
is a probiotic lactic acid bacterium having an esterase activity, such as chlorogenate

35 esterase and/or feruloyl esterase activity.



1512. A kit for treating and/or preventing skin pignent disorders and/ or
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cont ai ni yoav1¥mwesk an i ngredi ent containing chicoric aecu/ERea/1o60768
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11. Cosmetic treatment method that is of use for treating and/or preventing skin pigment
disorders and/ or skin imperfections, comprising at least one step of administering, to
an individual, an effective amount of at least an ingredient containing chicoric acid
and/or derivatives and a lactic acid bacterium and/or an enzyme capable of

hydrolyzing chicoric acid to generate tartaric and/or caffeic acid in a food supplement.

12. A kit for treating and/or preventing skin pigment disorders and/ or skin imperfections,
comprising an oral treatment with a composition containing at least an ingredient
containing chicoric acid and/or derivatives and a lactic acid bacterium and/or an
enzyme capable of hydrolyzing chicoric acid to generate tartaric and/or caffeic acid in
a food supplement, combined with an oral food supplement or topical composition
optionally containing a probiotic microorganism in dead, live or semi-active form, or

an hydrating or anti-ageing agent.

13. A kit for preparing a food supplement, comprising at least two parts:

a) a first part comprising a chicoric acid and/or derivatives thereof containing ingredient;
and

b) a second part comprising a lactic acid bacterium and/or an enzyme capable of
hydrolyzing chicoric acid and/or derivatives thereof to generate tartaric and/or caffeic

acid.

14.The kit of claim 12 wherein the lactic acid bacterium capable of hydrolyzing chicoric
acid and/or derivatives thereof to generate tartaric and/or caffeic acid is a probiotic
lactic acid bacterium having an esterase activity, such as chlorogenate esterase

and/or feruloyl esterase activity.



