6 JAN 2006 WD 03/ 009708 PCT/ EP02/ 07952 M | k Product Conprising Unesterified
Sterol The present invention relates to a conposition conprising an
unesterified sterol and a crystal nodifier and a nethod-for- ﬁrQAINCZ{]'U@n of
t he conposition. The conposition can be used for reducing LDL chol esterol
concentrati gy eshbbs@ddi tion the invention relates to a p&t,m o‘kﬁr-
production of thée conposition, use of the conposition in~TreduCing LDL

chol esterol concentration, use of the conmposition in the manufacture of a
functional food product or nedicament for the treatnment or prevention of
high LDL _chol esterol concentration and a nethod of treatnment or prevention
of hi gh LMilk Ruedpet-Comprising Haesterified Steralhi ch conpri ses administration or
consunption of the conposition. Wthin the context of this specification
the word "conprises" is taken to nean "includes, anong other things". It
s not intended to be construed as "consists of only". It is well known

that a hi @g% {H;,,Elﬁ:lﬁ' Iﬁﬁlﬂg' tc%hﬁltﬁ'isi'n? | t he

probl ens g?b erl gus edéﬁqte]ﬁ&%it&s_gsml C tﬁ%] ng-hea taﬁglﬁ%gée@ee,ﬂ%}oﬂeaﬁhgtsacl erosi s,
hi gh bl ood essure. and cardi ovascul ar. condi tions. typi cal. western diet
exacerbat@%g Bﬁ@&%‘ﬁ%@%ﬁ?@ﬁﬁ%@@%&?@?ﬁ%& i@efﬁ&“&‘ W ol and
dietary lipids that lead to increased circulating LDL cholesterol in
hurans, | seRReedforepacied DL eholksirol conpanivatom| odition thejmventiop AN 2006 WO

03/ 009708 PCTI EP02/ 07952
relates to a method for production of the composition, use of the composition in

- reducing LDL cholesterol concentration, use of the composition in the manufacture of
\_) a functional food product or medicament for the treatment or prevention of high LDL
cholesterol concentration and a method of treatment or prevention of high LDL
cholestero] concentration which comprises administration or consumption of the

composition.

Within the context of this specification the word “comprises” is taken to mean
“includes, among other things™. It is not intended to be construed as “consists of

only”.

It is well known that a high concentration of LDL cholesterol is associated with the
problems of serions health risks iuciﬁding heart disease, atherosclerosis, high blood
pressure, and cardiovascular conditions. A typical western diet exacerbates this
problem because it is itself high in cholesterol and dietary lipids that lead to increased

circulating LDL cholesterol in humans. In view of the risk, a diet low in cholesterol is



2 generally recommended which typically includes fruits, vegetables, and
grains, and a mninmumof red neat, eggs, and fried food. Furthernore, it
has been observed that consuners generally prefer foods thgeIWJ gﬂturated.
fats, because of their sensory attributes including nouth f A @ re, and
flavours associated with these foods. In contrast, diets rich in fruits,
veget abl es, and grains appear to be less desirable. In the light of this,"
there is a nemdsberesnew f ood products which taste desiretaEpo2ims2 whi ch do
not have negative health characteristics associated wth foods having

| arge anounts of fat. In addition, thefe is a need for new foods which
counter the negative effects of a diet which provides | arge anounts of

chol est er ogen wegosnmexnided which dypicadlyinsludestiorits) weetables) ahd gragrs; sndsa of
stanols, esters of phytosterols, oligosidic derivatives fo the above and
conbi nat i oméniinier (fatd mes, igaevandtided foodr chol esterol levels in humans when
eaten on a regular basis and in a sufficient anount. It is known that
sterols |l ower cholesterol by binding to sites in the gastrointestinal tract
and conpeting with chol esterol for binding sites, thus inhibiting the

absor pti on.0 hal .. Plant, sterols have structures .t.hat are simlar
to chol es?@?@qeﬁgﬁtﬁﬁ%ﬁ%"‘ oBvr%IQ&Bﬁaﬁ P%F;ﬁ%“ﬁ@ﬁﬁe%ﬁéﬁ%sh‘ Mynsat ur at ed
groups in their side chain, Because of _their structural simlarjties to
chol est er o"ra,t“IﬁtFé%%tSjF@"’é? of theis sensery itzibytes ingindingmengh @q?k)lt@?c“é’r #
absorption. However, despite the fact that sterols are present in high
concent r at flaeurs associited vh theadfogds. clgroantrast aliets deklindyitsevegetables, @der ol s are

| argely renoved during - 6 JAN 2006
grains appear to be less desirable. In. the light of this, there is a need for new food : )

products which taste desirable, but which do not have negative health characteristics
associated with foods having large amounts of fat. In addition, there is a need for new
foods which counter the negative effects of a diet which provides large amounts of

cholesterol.

Sterols, which include phytosterols, stanols, esters of stanols, esters of phytosterols,
oligosidic derrvatives fo the above and combinations thereof are known to lower
cholesterol levels in humans when eaten on a regular basis and in a sufficient amoumt.
It is known that sterols lower cholesterol by binding to sites in the gastrointestinal

tract and competing with cholesterol for binding sites, thus inhibiting the absozption of
cholesterol. Plant sterols have structures that are similar $o cholesterol, but differ by
having ethyl, methyl groups or unsaturated groups in their side chain. Because of their
structural similarities to cholesterol, plant sterols are capable of inhibiting cholesterol
absorption. However, despite the fact that sterols are present in high concentrations in

plants such as corn, rice, and soybean, the sterols are largely removed during



WO 03/ 009708 PCTYEPO2! 07952 3 processing and are not consuned. Therefore,

- typical foods consuned in typical quantities, of a human diet generally do
not contain sufficient anbunts of sterols to contribute efigchgﬁ%m%to
reduci ng chol esterol absorption. In order to obtain an adequadté& unt of
sterol required to | ower cholesterol levels, the diet nust be

suppl ement ed¥O 6978 ore, there is a demand for new f oodFCHEREH?54el i ver
sufficient anpbunts of sterols to hunmans to | ower their .chol esterol
concentrations. Thus, a key issue regdrding the use of sterols for their
chol esterol -1 owering properties concerns their bioavailability, which is
| i nked t oproaessingrand exculob consumed Therdfore, typivdl fonds cinsumed in ypisebl s are abl e
to decrease chol esterol absorption only when solubilized in nolecular
(uncryst alphdnSi€iey, of@hﬁmaﬂ&iee%enafanplcmﬂoﬂe(s:@aﬁhﬁcidneamammbmémmar ols in a
di et does not ensure that chol esterol |levels are | owered because even if

sterols agg, -']ﬂggﬂgﬁqﬂk%gegrat_'@ilﬁlggpgﬁstglioﬂbsb openefits of consum ng sterols

may not be obtal ned. r, sterol’'s In the formof crystals, are
not readily absorbed by the gastrointestinal (@) tract. In contrast,
sterol's nust be in a solubilized formin order that they can be absorbed
by the G _tract. Therefore, overcom ng the problemof_ solubilization of

sterol s i M erderdophtam ancadequeds ameunkof sterol goquined fo lowvee cholestegel kegelssi| ati on of

anti-chol esterol foods. Research in this area has been focussed on
i ncr easi ntheslidtwivist b snpblementsd  Therefore thess isardefriand fonmgw foedy which006

deliver sufficient amounts of sterols to humans to lower their cholesterol

)

concenirations,

Thus, a key issue regarding the use of sterols for their cholesterol-lowering properties
concerns their bioavailability, which is linked to their molecular state within food
matrices - sterols ave able to decrease cholesterol absorption only when solubilized in
molecular (uncrystallised) form. Thus, simply increasing the amount of sterols in a
diet does not ensure that cholesterol levels are lowered because even if sterols are
included in a person's diet the benefits of consuming sterols may not be obtained. In

! } particular, sterols in the form of ¢rystals, are not readily absorbed by the
gastrointestinal (GI) tract. In contrast, sterols mustbeina sollubi]ized form in order

that théy can be absorbed by the GI tract.

Therefore, overcoming the problem of solybilization of sterols in food matrices
represents a key challenge in the formulation of anti-cholesterol foods. Research in

this area has been focussed on increasing solubility by production of esterified and



WO 03/ 009708 PCTI EP02107952 4 hydrogenated sterols or esterified and

non- hydrogenated sterols and known products are on the market, such as
spreads, sal ad dressings and yogurts which include this fOLquhN§ ﬁm

Al'l sterols available on the market today suffer fromthe problemt

they are very poorly soluble in unesterified form A conposition conprising
one or nore sterols is described in US patent no. 6190720. The conposition
has one or n#k0e039893980l s, one or nore fats and one or norecTEmRb®sf i ers and
it is suggested that the disclosed conposition can be used as an agent for
| owering chol esterol |evels. However, #t has been found that the known
conpositions conprising sterols are not stable and therefore they do not
have a | origydrsgenitéd btefols. or\dtetified atbnarehytdragenaied steidds apldmongaodusis not
stable is taken to include 1) separation of fat and water phases, and 2)

recrystal 'a'iébh%rﬁé:k@é ﬁfcﬁ'a§s1%r&@ 18P @Risingd wRa b dﬁﬂﬁ%ﬂﬂﬂﬁiﬁlﬁﬂeﬂﬂ@ probl ens
|

set out above. Remar kabl vy, has now been foun at a conposition

conpri si nged, GrYsA! qggegmsw | e thafif? Bk Sarft Bl4f RO BRIALch Al O

sorbitan tristearate erein sterols
are kept ip nolecul ar for f-life of at I east several nonths.
Surpri si n&ﬂ?“@ﬂﬁ?ﬂﬂr\?@lﬁg “ﬂ?f? that known conpositions
conprising enul sifiers have not been effective in this regard. - 6 JAN 2006
WD 03/ 009708 PCT1EP02/ 07952

A composition comprising one or more sterols is described in US patent no. 6190720.

The composition has one or more sterols, one or more fats and one or more . _)
emulsifiers and it is suggested that the disclosed composition can be used as an agent

for lowering cholesterol levels. However, it has been found that the known

compositions comprising sterols are not stable and therefore they do not have 2 long

shelf-life. Within the context of this specification not stable is taken to include 1)

separation of fat and water phases, and 2) recrystalisation of sterols.
The present invention addresses the problems set out above.

Remarkably, it has now been found that a composition comprising a crystal modifier
selected from the group consisting of sorbitan tristearate (STS) provides a stable
composition wherein sterols are kept in molecular form for a shelf-life of at least
several months. Surprisingly, comparative test data shows that known compositions

comprising emulsifiers have not been effective in this regard.



5 Consequently, in a first aspect the present invention provides a

- conposition which conprises an unesterified sterol and a crystal nodifier
conprising sorbitan tristearate (STS). Preferably, an enbed) ngn 2806 a
conposition according to the present invention conprises a crystal

nodi fier which includes sorbitan tristearate (STS) and opti onal

addi ti onal | yWOSHPPT8es an additional conpound sel ected fE%WW@HE”éHoup

consi sting of sorbitan nonostearate (SMS), one or nore nonogl ycerides, one
or nore diglycerides, propyleneglycolhonosterate (PGWS) or a conbination
of two or nore thereof. This conposition provides the advantage that

sterol s r&rARBYqUERLIY, it st aspeef the presentinyentiomprovidas  Remppsitianowlich known
products the conposition therefore has a long shelf life. Remarkably, the
conposi t i womprisesiadamesterifieddtecsl dnd\a argstal rhatifiersomipfisihg Serbithn triseardtenper at ur e
(even under tropical conditions). Preferably the nonoglycerides are

provi ded iggrgyne form of saturated distilled nonoglycerides, eg D nodan PV
(TM. Preferdbly an enbodi nent conprises at | east one nonogl yceride and at

| east one diglyceride. - 6 JAN 2006 WD 03/ 009708 PCTI EP02/ 07952 6
Preferably, an enbodi nent of a conposition according to the present

et G 3PS anbtt 3 BB hodok ) BB B BB 200% Y

comprises a crystal modifier which inciudes sorbitan tristearate (STS) and optionally
additionally comprises an additional compound selected from the group consisting of
. ) sorbitan monostearate (SMS), one or more monoglycerides, one or more diglycerides,
propyleneglycolmonosterate (PGMS) or a combination of two or more thereof. This
composition provides the advantage that sterols remain in a stable molecular form and

untike previously known products the composition therefore has a long shelf life.

Remarkably, the composition provides a product having a long shelf life at room

temperature (even under tropical conditions).

Preferably the monoglycerides are provided in the form of saturated distilled

PR
\—..-’

monoglycerides, eg Dimodan PV (TM).

Preferably an embodiment comprises at least one monoglyceride and at least one

digtyceride.



of sterol in the conposition. Mire preferably it is about the same anount

of sterol by weight. Preferably, an enbodiment of a conposition according
to the present invention conprising a mxture of STS and Sig5 9ﬂnﬁmﬁses STS,
and SM5 in an amount of from about 50%to about 200% by weigh anount
of sterol in the conposition. More preferably it is about the sane anpbunt
of sterol by weight. Preferably the anount of SMS in the mxture is from -
about 15% t o vabowte?@5% by wei ght the total anmpbunt of thePCHERRQME of STS
and SMS. More preferably, the amount of SM5 in the mxture is about 25% by
wei ght the total anmount of the m xturegof STS and SMS. Preferably, an

enbodi nent. of a conposition according to the present invention conprising

a mxture pfeférdily,cantnoln«a® 0P a coBposiion RostAMEWHe pradineh®etitionof  from
about 50% to about 200% by weight the amount of sterol in the conposition.

More prefeg ﬂse%%’léﬂ‘»ﬁ:l t eﬁ%@aﬁﬂ%oﬁmb@fcﬁw%@ out %&E%eferably

the anount mxture 1s fromabout 1 y wei ght

t he total i e of ST e1 t he
anount of PEVES] i 8¢ ety dVfee BeoreRbty L b e e it f ol unt o
the m xture of STS and PGMS - 6 JAN 2006 WO 03/009708 PC | EP02107952 7
Pr ef er abl yWEEh enbodi nent of a conposition according to the present

i nvention conprising a mxture of STS and saturated distilled
nonogl yceri de conprises STS and

Preferably, an embodiment of a composition according to the present invention
comprising a mixture of STS and SMS comprises STS and SMS in an amount of from L _)
about 50% to about 200% by weight the amount of sterol in the composition. More
| preferably it is about the same amount of sterol by weight. Preferably the amount of
SMS in the mixture is from about 15% to about 35% by weight the total amount of the
mixture of STS and SMS. More preferably, the amount of SMS in the mixture is

about 25% by weight the total amount of the mixture of STS and SMS.

Preferably, an embodiment of f;l composition according to the present invention
comprising a mixture of STS and PGMS comprises STS and PGMS in an amouat of
from about 50% to about 200% by weight the amount of sterol in the composition.
More preferably it is about the same amount of sterol by weight. Preferably the
amount of PGMS in the mixture is from about 15% i:o about 35% by weight the total
amount of the mixture of STS and PGMS. More preferably, the amount of PGMS in
the mixture is about 25% by weight the total amount of the mixiure of STS and

PGMS.



saturated distilled nonoglyceride in an anount of from about 50% to about
- 200% by weight the anount of sterol in the conposition. Mire preferably it
is about the same anount of sterol by weight Preferably the Ganjddh2005f
saturated distilled nonoglyceride in the mxture is fromabout 15%to
about 35% by weight the total anount of the nmixture of STS and saturated
distilled no%0g¥8pewWsi de. More preferably, the anount ofPGTEPI¥EIRd
distilled nonoglyceride in the mxture is about 25% by wei ght the total
amount of the mixture of STS and saturfated distilled nonoglyceri de.
Preferably, an_enbodi pent of a conpaosition according to the present

i nvent i on Prefefahly; apembodimenint acompesition accarding e the pigpent sventien ng of
unesterified sterols. More preferably the sterol is selected fromthe

group consomprising o nixtdnedofRFEhatdesitusated distilled nioneglyceride amgfrseadTY and he
sterol is predomnantly fromsoy origin and non- hydrogenated. Mbst

pref er abl YatotatddasistleR Widno¥lyeéridelia uh afiefhiQUT fFRT fhoubSE%REWBAR 20055 1t .
colour is white and not-discoloured, its particle size is fine and there is

no off-task ' | -t QA9 é‘QﬁF’ L [ subj ect
to the ri 3%5%{&-&%@5% %%t%gﬁm t?\ng%ﬁg]%eavg' ‘Iﬁrdecirg?fsefl nc E%ilgr?g&ftetﬁaed&%eese net al s
have been present as.contam S.J the solvent for dissol ving
sterol s i SI?F@&‘Q{CVF?&EE Behsalytypatout ?%'6@%8@%@@@02107952 8
Preferably, an enbodi ment, of a conposition accordi ng‘ot 0.t he present

i nvent i onMergyeeridedn Seapigpure is fiom ahoidf e ahoy 30 owgigtibthseiat 1200ny per

serving, nore
amount of the mixture of STS and saturated distitled monoglyceride. More preferably,

) the amount of saturated distilled monoglyceride in the mixture is about 25% by weight

the total amount of the mixture of STS and saturated distilled monoglyceride.

Preferably, an embodiment of a composition according to the present invention
comprises a sterol selected from the group consisting of unesterified sterols. More
preferably the sterol is selected from the group consisting of unhydrogenated sterols.
Even more preferably, the sterol is predominantly from soy origin and non-
hydrogenated. Most preferably it has a purity of about 90% or more in a fowder
) form, its colour is white and not-discoloured, its particle size is fine and there is no

off-taste,

This provides the advantage that the sterol is not subject to the risk of contamination
with heavy metals including Jead. These metals have been present as contaminants in

the solvents used for dissolving sterols in known products.



preferably about 600ng to about 800ng per serving wherein one serving

conpri ses about 200nl to about 250nl of conposition. These annuq@abrefer

to the anount of pure sterol in the conposition. Preferab1§,JAN- odi nent.
of a conposition according to the present invention. conprises mlk.
Preferably the mlk conprises about 0.8%to about 2.2% by weight fat, nore .
preferably 1.58% by weight fat (including enulsifier). Preferably an )
enbodi ment ofoa@3eeposi tion according to the present | neErEP@M7TBSONPri Ses
fromabout 90%to about 99% by weight m |k, nore preferably about 95%to
about 99% by weight m |k, nost prefergably about 98.16% by weight mlls
Preferably the mlk is cows mlk or mlk from another source including soy

m k. Al tpesmablyy sl smbdinaht of aGampbeition hatbrdingo ths plesuit inensiieous extract
including for exanple whey. Preferably, an enbodinment of a conposition

accordi g obipfillg RIESEPA! amBYRF B8k 4661 A0t Pldomeie? LEAR dolde OF 1 15 a

veget abl e oIt "having app |'e anmobunt s¥of nono- at ur at and

pol yunsaturagted fatt cidgs., Pr rably the ojl conprises rapeseed oil

and/ or coﬁﬁggﬁﬁyag?'@@aﬁ‘gﬁ?/ag‘?wg apmwﬁﬁs‘wﬁ%w EB874i ng to the
present invention conprises fromabout 0.4%to about 0.8% by wei ght
rapeseed @bout 2Agmkto.abgut REQn off compesitimo Jdwermampuntsrefep ithgzmount of; ef er abl y
about 0.5%to about 0.7% by wei ght rapeseed oil, nost preferably about

0. 645% by puezi stprt] in ipewogpdsition. Pr ef erabl y an enbodi nent of a conposition
accordi ng

Preferably, anembodiment of a composition according o the present invention ‘_)
comprises milk. Preferably the milk comprises about 0.8% to about 2.2% by weight

fat, more preferably 1.58% by weight fat (including emulsifier). Preferably an

embodiment of a composition according to the present invention comprises from about

90% to about 99% by weight milk, more preferably about 95% to about 99% by

weight milk, most preferably about 98.16% by weight milk.

Preferably the milk is cows milk or milk from another sowrce including soy milk.
Alternatively the milk can be a fat free or low fat aqueous extract including for

example whey.

Preferably, an embodiment of é. composition agf:ording to the present invention
comprises oil. Preferably the oil is a vegetable oil having applicable amounts of mono-
unsaturated and polyunsaturated fatty acids. Preferably the oil comprises rapeseed oil
and/or corn oil. Preferably an embodiment of a compesition according to the present

invention comprises from about 0.4% to about 0.8% by weight rapeseed oil, more



to the present invention conprises fromabout 0.2%to about 0.5% by wei ght
- corn oil., nore preferably about 0.3%to about 0.4% by wei WMCM oi |,
nost preferably about 0.39% by weight corn oil. Preferabl ﬁg odi nent
of a conposition according to the present invention conprises water.
Preferably an enbodi nent of a conposition according to the present
i nvention cowpodiceses f rom about 1.5%to about 3. 0% by weiR§REPREBE nore
preferably about 2.0%to about 2.5% by weight water, nost preferably about
2.1% by weight water. Alternatively, 00 water is added to the conposition
and the percentage by weight of mlk is increased by a corresponding
anount . | RréfeRbBdbett ©5%aE abBRINS7% b vl fiptided bill mogtiréfanblyl sboshr i ched
with vitamns and or mnerals including calcium This provides the

] s cium " Thi's pr. o
R L e A o S

preferred egbodi nents the conposidion i I opal l.avour.ed Thi.s provides
Phe. *acvatb BEOTHHE HEeian sOPHER out it 0 iogbopt & sVa Vel Gt ikt e whi o
increases desirability of the conposition, - 6 JAN 2006 WO 03/009708

PCT/ EP021 @99 prefegably gboptdk 30 te abamiB 4 Weweight ¢ora odompsqrrelfeghlyiabeniudes a
sweetener. Preferably the sweetener is sugar although other known

sweet ener 9.3%hbpweightterded. I n a preferred enbodi nent, one or nore

ol i gosacchari des and/ or pol ysacchari des are

_ Preferably, an embodiment of a composition according to the present invention
- comprises water. Preferably an embodiment of a composition according to the present
invention comprses from about 1.5% to about 3,0% by weight water, more preferably
about 2.0% to about 2.5% by weight water, most preferably about 2.1% by weight

water. Alternatively, no water is added to the composition and the percentage by

weight of milk is increased by a corresponding amount.

In preferred embodiments the composition is optionally enriched with vitamins and or
minerals including calcinm. This provides the advantage of a balanced nutritional
o composition which is; for example, beneficial to bone formatitn and/ or inhibits

reduction of bone mass.

In preferred embodiments the composition is optionally flavoured. This provides the
advantage that an embodiment of the composition tas a good taste which increases

desirability of the composition.



i ncluded. The pol ysaccharide(s) provide the advantage that they are capable
of suspending insoluble mnerals which nay al so be included, for exanple
cal cium carbonate (CaCO8). The ol igosacchrides provide thefagpirdlBiyes
associated wth prebiotics including pronotion of gut health. In a second
aspect the invention provides a nethod for production of the conposition -
whi ch conprises the steps of, i) integrating a sterol in an oily matrix ’

-

conpri si ng agohs@sipsone crystal nodifier; ii) transferrrcrgpidosssei |y matrix
to an aqueous phase in such a manner that the oily matrix renmains intact
and a proper enulsion is obtained; anggiii) processing the oil in water

emul sion to nmake it shelf-stable in a way that the enulsion remains

Unaf f ect edy ?Meﬁé@éiﬁ%dﬁﬂ@ﬂts,%’&hﬂ:bsiﬁ@ﬁ'ﬁﬁm h BRttterRy CPRRIMy iR
crystallisation of the sterols overtine. Preferably, an enbodi ment of a

met hod ac ding . ' Nk i e ; f heating and

keepi ng t RE-S xlné1%%1@%?@ﬂﬁ%ﬁ%g@%@%@%gﬁ%ﬁ%&beﬁ%@%ﬁeg clear solution is
obtained. Preferably sterol is added to the oily matrix consisting of or
conprising STS and the oily matrix is maintained at 80C. - 6 JAN 2006 WO
03/ 009708 PCT1EP02/07952 It Preferably, a water phase conprising mlk is
pr ewar med In @ prefomed Somdiment; ¢ns asimoye oligosagcharides atdferpelysactharidesorsr ned wat er
phase. Preferably the oil in water enulsion is kept at 80C and is not

cool ed belimin®dC Thetpolysaccharide(s) provide the advantage that they are capable of

susiaending insoluble minerals which may also be included, for example calcium
carbonate (CaCO;). The oligosacchrides provide the advantages associated with J

prebiotics including promotion of gut heaith.

In a second aspect the invention provides a method for production of the composition
which comprises the steps of:

i) integrating a sterol in an oily matrix comprising at least one crystal modifier;

it) transferring the oily matrix to an aqueouns phase in such a manner that the oily
matrix remains intact and a proper emulsion is obtained; and

iii) processing the oil in water emulsion to make it shelf-stable in 2 way that the
emulsion remains unaffected and stable over several months without excessive re-

crystallisation of the sterols over time.

Preferably, an embodiment of a method according to the invention comprises the steps
of heating and keeping the oily matrix at about 80°C preferably until a clear solution
is obtained. Preferably sterol is added to the oily matrix consisting of or comprising

STS and the oily makrix is maintained at 80°C.



further processing is carried out. Preferably the further processing
conprises UHT treatnent, preferably followed by honpgenisati 0@“ Eﬁ@f erably
t he conposition is cooled and filled follow ng the further p& g. In a
third aspect the invention provides use of a conposition according to an

. enbodi nent of the invention in reducing LDL chol esterol concentration. In a
fourth enbodvoediwsmhe i nventi on provi des use of the conpSVERL#TI2N t he
manuf acture of a functional food product or nedicanent for the treatnent or
prevention of high LDL chol esterol copycentration In a fifth enbodi nent the
i nvention provides a nethod of treatnent or prevention of high LDL

chol est er prefepbiE @RI pHASE MR POk SRewaeEdRh 8boiR 180N afd tHAIAN/ Si on of
t he conposi tei on ‘for coﬂnsunptilgzﬁ. - 6 J% 2006 WO 03/ 009708 PCT/ EPO2/ 07952

12 Additi | . and g f the present invention are
descri be %J,ilga%gfeg\n&?eﬁm%%wap'\égr%%fq%ﬁ?%m the description of the presently
preferred enbodi nents which are set out below with reference to the
drawi ngs in which: Figure | shows nmicro -photographs illustrating the
enmul si on obtai ned according to the present invention;, Figure 2 shows
mi cr o- phobiefsrabhtheiofl] in syateremwsiemisdent ati80PC ed Bineédocled belaw§°Camtihe pri or
art for illustration only,
further processing is carried out.

Preferably the further processing comprises UHT treatment, preferably followed by

homogenisation.
Preferably the composition is cooled and filled following the further processing.

In a third aspect the invention provides use of a composition according to an

embodiment of the invention in reducing LDL cholesterol concentration.

In afourth embodiment the invention provides use of the composition in the
manufacture of a functional food product or medicament foz the treatment or

prevention of high LDL cholesterol concentration

In a fifth embodiment the invention provides a method of treatment or prevention of
high LDL cholesterol conceniration which comprises administration. or provision of

the composition for consumption.



Figure 3 shows a schematic show ng an enbodi nent of a nethod of the
invention; Figure 4 shows electronically generated i nages of m croscope
slides showi ng enbodinents of a mlk product conprising s_tgr_ﬁwgm ch have.
very few crystalline plant sterols. These enbodi nents are Co ered to be
bi ol ogically active at inhibiting the absorption of cholesterol. For the
purposes of clarity and a concise description features are described herein
as part of woesesfe or separate enbodi nents, however i tpo8s2
appreciated that the scope of the invention may include enbodi nents havi ng
conmbi nations of all or sone of the features described. - 6 JAN 2006 WO
031009708 PCT/ EP02107952 13 As seen I'n Figures 1 and 2 an enbodi nent of a

conpositi ccqrdin i i | S: W d rols

whi ch ar e%ﬁﬁﬁgéﬁg?‘%gs %’{r?ld %ﬁéﬂiggér%pedggeto 8%*?@%%%%@%&&5%% %‘fd‘fﬁr]lfcont rast
a simlar_conposition acgcordin t he ior _art has sterols which have
crystal | i §&aPRagenE Hom, @quﬁg% rﬂﬁﬁﬁegﬁ%EI.Ef%dsB@%HdW@Fﬁ hage gn

enbodi nent of a process according to the invention conprises the steps of
fornmi ng asétionthelew with referénge éonihe drawingjnovhieh: emul sifier and sterols at a
tenperature of at |east 85C, and separately formng a second sol ution by
prewarmng skimed mlk at a tenperature of at |east 80C. The two sol ution
are mxed to forma mxture and stored at a tenperature of at |east 80C.

The m xt uggmteS] SidlsShicRfiphdlographs illustrating the emulsion obtained according to the

present invention;

Figure 2 shows micro-photographs illustrating an emulsion obtained according to the

prior art for illustration only;
Figure 3 shows a schematic showing an embodiment of 2 method of the invention;

Figure 4 shows electronically generated images of microscope slides showing
embodiments of a milk product comprising sterols which have very few crystalline
plant sterols. These embodiments are considered to be biologically active at inhibiting )

the absorption of cholesterol.

For the pu.rposeé of clarity and a concise description features are described herein as
part of the same or separate embodiments, however it will be appreciated that the
scope of the invention may include embodiments having combinations of all or some

of the featnres described.



further processing including UHT and cooling foll owed by honpgeni sation.

. The mxture is then cooled and subjected to aseptic filling S/-{NJ da The
foll owi ng conparative study shows that negligible plant st &r bl %Q | s are

present in an embodi ment of the invention conprising a filled mlk

containing free sterol solubilised with STS. Principle_of Assay:

" Non-esterifwehsjobsaist sterols are hydrophobic and remain FT{EW’Q?%%I line form

inlowfat liquid mlk and | owfat vegetable oil partly filled liquid

m | ks. Specially designed emulsifierld, and m xi ng, heating,

honogeni zation, and UHT treatnent steps are - 6 JAN 2006 WO 03/ 009708

PCTI EP02/ 85 $ei id Figursdesd@ran entbodimient of arcotapesitien degoddingyto tiee imvantidaound t o

the plant sterol and keep it in a soluble formin the mlk for |ong

peri ods ofs sinbb dadPrdvides sﬁ&oﬁ%ﬁhtaﬁéf&%é tb‘&ﬁ:the%tﬁﬁ‘ésﬂdﬁ%%:ﬁ&l@&ﬂéﬂ ons, only
a small percentage of plant sterols wl1 be in the biologi caIIy ess

Sl; 1(‘) :O gff; @hﬁuﬁi ﬂgﬂgtJ@ﬁlg}“g%??%‘}ﬁ%éfﬁé‘nég‘?g‘gﬁ?’%@% i ﬁ%rﬁlg

crystalli ne form A ocedure_has now been devel oped to quant | fy the
amount of @qu‘:ﬂég ree ?E‘E PIEUCHIES.| j quid mil ks in the presence of
various emulsifiers (results with the emulsifier STS are described bel ow,
usi ng radi ol abel ed plant sterols. Special caution was taken to add

radi ol abel ed sitostanol to unlabeled plant sterols in such away to produce
a As seen in figure 3, an embodiment of a process according to the invention comprises

the steps of forming a first solution by emmisifying oils, emulsifier and sterols at a
- temperature of at least 85°C; and separately forming a second solution by prewarming
skimmed milk at a temperature of at least 80°C. The two solution are mixed to form a
| mixture and stored at a temperature of at least 80°C., The mixture is subjected to
further processing including UHT and cooling followed by homogenisation. The

mixture is then cooled and subjected to aseptic filling.

Study 1
The following comparative study shows that negligible plant stero} crystals are present
“ ) in an embodiment of the invention comprising a filled milk containing free sterol

solubilised with STS.

Principle of Assay:
Non-esterified plant sterols are hydrophobic and remain in crystalline form in low-fat
liquid milk and low-fat vegetable oil partly filled liquid milks. Specially designed

emulsifiers, and mixing, heating, homogenization, and UHT treatment steps are



honobgenous m xture w t hout changing the structure of the plant sterols. The
hydr ogenat ed sitostanol tracer behaves simlarly to the unl abel ed pl ant
sterols from enulsion and re-crystallization perspectives &niAN 2085hus
considered a valid marker. In the procedure described below, the pelleted
material follow ng centrifugation was representative of crystalline
sterol. However, the act of centrifugation itself can result 1in plant
sterol s thatwoes@mace sol ubilised re-crystallizing and RdWEPodHaEsRN NQ

pell eted. The anpbunts of pelletable material is neverthel ess proportional
to the anount of originally crystalline plant sterols in a given food
preparation. Method: 3H Sitostanol/ dferol Powder Prepar ati on, Radioactive

sitostanol was added {o _the nqn-hydrqgenated, non-esjerjfied plant sterols
pr edoni na?@FVW@QWb%’éFPW‘&F‘%B’iWSW&%Hn forﬁgﬁﬁ@mtaog kegR 4N Ropgenous
m xture of 5 G sH per gramof sterols. - 6 JAN 2006 WO 03/ 009708

PCTI EP02/ hdkoforss in the malkrfoe frmg petiods ofAime (wonkhs) atyeomitempéraurst udy cont ai ned
1.58% veget abl e (soybean) oil (0), 0.4%sterols (S), 2% water (W, plus or

m nus 0. 4Un&T Shes@thditions,foaly & bgall gercétitige of Many stedolOvililchedihtted N a fi nal
vol une of 100% STS was heated to 110C, powdered, unheated S was added to

b choat e e e R B O P e e a0
m xture Vias, B Ouiiste abr SORERAY bércRhagt ift ve WS Lhfiad ®RLEA

procedure has now been developed fo quantify the amount of crystalline plant sterols

in Yiquid milks in the presence of various exulsifiers (results with the emulsifier STS )

are described below), using radiolabeled plant sterols. Special caution was taken to

add radiolabeled sitostanol to unlabeled plant sterols in such a way to produce a

homogenous mixture without changing the structure of the plant sterols. The

hydrogenated sitostanol tracer behaves simitarly to the unlabeled plant sterols from

emulsion and re-crystallization perspectives and is thus considered a vatid marker. In

the procedure described below, the pelleted material following centrifugation was

representative of crystalline sterol. However, the act of centrifogation itseif can result

in plant sterols that were once solubilised re-crystallizing and thus becoming pelleted. i)

The amounts of pelletable material is nevertheless proportional to the amoumt of

onigmally crystalline plant sterols in a given food preparation.

Method:
*H SitostanolfSterol Powder Preparation. Radioactive sitostanol was added to the
non-hydrogenated, non-esterified plant sterols predominately of soybean origin in

such a manner to achieve a homogenous mixture of 5 )LCi *H per gram of sterols.



to 85 C and added to a Polytron m xer. The S/ STS/O m xture at 85 C was then
I mredi ately added to MWin the Polytron. The final m xture_ described above
was renoved fromthe Polytron and cooled to room tenpera'tﬁrJAN M00E s
prepared without O or STS were otherw se prepared identically.
Quantification of Crystalline Plant Sterols in the MIlk Preparation. One nL
* of the aboveworbiidesms eparati on was added to test tubes. ARCTEPR2PENEri fugation
at 20,000*g for 3 minutes, the mxture consisted of a conbined liquid |ayer
(supernatant) and a solid precipitateldbn the bottom of the tube (pellet).
The supernatant was placed in a scintillation vial follow ng aspiration

" Wi th a pastMilir Preperetive. Allmaillgelstdin thisstudyventdined 85854 walietablei (sdybean)
scintillation fluid and the washings placed in a scintillation fluid. Ten

nL of sci ntoifl(Dt0. 478 stekdls (5)2%, AsteaIVY, Phud ¥ Fiis 04 %ISTRL b nonlfat ligid t he
radi oactivity in the supernatant and pellet counted By aut or adi ogr aphy.

Dovi at  on) D eSS LORKATS ol IRr flovk BT o i D 00705 16
PT] EPO2I 07052, SINB: 85 ks i s 080 SRR B0 RS QL STS0- 35
was heated to 120°C. O ‘was preheated to 45°C, added to the S/STS heated solution,
and the S/STS/O mixture was brought to a temperature of 85°C. MW was pre-heated
to 85°C and added to a Polytron mixer. The $/STS/O mixture at 85°C was then
) immediately added to MW in the Polytron. The final mixture described above was
removed from the Polytron and cooled to room temperature. Milks prepared without O

or STS were otherwise prepared idenﬁca]ly.

Quantification of Crystalline Plant Sterols in the Milk Preparation. One mL of the
) above milk preparation was added to test tubes. After centrifugation at 20,000*g for 3
minutes, the mixture consisted of a combined liquid layer (supernatant) and a solid
precipitate on the bottom of the tube (pellet). The supernatant was placed in a |
) scintillation vial following aspiration with a pasteur pipette. The pellet was rinsed
repeatedly with scintillation fluid and the washings placed in a scintillation flwid. Ten
1L of scintillation fluid was added to each scintillation vial and the radioactivity in

the supernatant and pellet counted by autoradiography.

Results:

Sample *H sitostanol (cpm pellet/opm total in the test tube + Sid Deviation)
Centrifugation 20000*g 3 min



SWWO+STS0. 25 0.062 () The values in the table above represent the nmean of
4 replicates. A higher fraction nunber is representative of nor,
crystalline sterols (proportionately nore pellet sterols b el AN iﬁ@ to the
total anmount of sterols added to the test tube). The minus sign refers to
the change in this-ratio relative to the anount in SWM A difference of

|l ess than 10%is considered "no change". The last two rows of the table
show i ndepeng@nbiogeasperi ments with the sane m xture. Thecrapeds2fromthe
tabl e above show that the sterols placed into WMO without emulsifiers are
80% pel | et abl e (SWWO above). Adding 9BS dramatically decreased the anmount
of pelletable material to 25-35% SWWO+STS above). These results show that
the additi SWMf STS ke@psxth@d7sterols in a nore soluble (less-pelletable)
state. Pl aBWMt+©rol s i M8 he.626 (ublchagept e are known to effectively inhibit

t he absor pgwavH-Oe4THi €f.asooh9(gsterol in the gut. Study 2 The fol | ow ng

conpar at i veyantdysehovwso4halospegl i gi bl e plant sterol crystals are present
in filled mlks contai n'lzng freg'gsterol s solubilised with STS, in the

presence ofy bilic. 3¢t a7l LOSRbfrehr B85 of s Srlfibl-f IR MR 03400708
number is representative of more crystalline sterols (proportionately more pellet

sterols relative to the total amount of sterols added to the test tube). The minus sign

refers to the change in this ratio relative to the amount in SWM. A difference of Iess

o
—

than 10% is considered "no change". The last two rows of the table show independent

experiments with the same mixture.

The results from the table above show that the sterols placed into WMO without
emuisifiers are 80% pelletable (SWM+O above). Adding STS dramatically decreased
the amount of pelletable material to 25-35% SW+O+STS above). These results
show that the addition of STS keeps the sterols in a more soluble (less-pelletable)

state. Plant sterols in the soluble state are known to effectively inhibit the absorption

of dietary cholesterol in the gut. )

Study 2
The following comparative study shows that negligible plant sterol crystals are present
in filled milks containing free sterols solubilised with STS, in the presence of bile

acid.

Principle of Assay:



In Study 1, we showed that follow ng centrifugation of mlks, the pelleted
material is proportional to the anmount of non-sol ubili sed_cq W?@Bne

pl ant sterols. Radiol abeled plant sterols were used as a na

guantify the anpunt of naterial in the pellet. This quantification scheme
was enployed in Study 2. For a food preparation contai nlﬁg[’gl ant sterols
" t-0 be bi ol ogioomseegesef fi cous at inhibiting the absorpti ofC AP ary and
bilary cholesterol, two conditions nmust be nmet: 1. the plant sterols nust
be sol ubilised and nmostly non-crystdfline in the original food matrix
(Study | above); and 2. during the intestinal digestive process in the
presence bfsmﬁbfthwlshsw\f@éﬂut fquf}‘m ¢eatrifpgatign of jdlkpHbe peilatddanaterialand fatty
acids, the plant sterols nust remain solubilised and not re-crystallized.
A net hod pragortionil hehe ateuel diipd-sombilisedénybiglling plantsterels. @hdiotwbelegol ubi | i sed
pl ant sterols in the presence of bile acid, |ysophospholipids, and fatty

aci ds Oﬁﬁﬁt@%&:ﬂﬁ %efehﬁe&ﬁﬁﬁﬁiaﬂi&ltoﬁﬂ S@Hhé’ﬁm@ﬁx&%?%ﬁteﬂaﬂiﬂﬁe@@ﬁ&' dered that
no ter

| ar ge, solubilised crystalline s ol s cannot be appreciably

re-sol ubi ed |. the absor ption

of diet ar@lgﬂﬁno fa rySgﬁﬂ?e@nf‘gr%ﬁwﬁ%ﬁsgé{ff?ﬁy?wqdﬁ&a% erol crystals

have a better .ch nce of . bej |se fhe gut matri Met hod: 3H

Si t ost anof P EEREP %@F ‘P’L%gﬁ)ﬁ %n&tql%#’sﬁﬂ’&oﬁl?gnt ification

of Crystalline Plant Sterols vvere as descrlbed in Stud , except for

quant i fi cdietyrand bilaty cholestesolsracangitions must hearatr 1.fiheyp! %/ste_rglsmm for 3

m nutes and 50, 000*g for 3 mnutes to see if a faster spin speed woul d

resul t i nsolobilized an mbsibyeh@denysihllint asthewtiginhbiood neatrix (Stodyel alwyye)) asdpeeds. - 6

JAN.2006
)

2. during the intestinal digestive process in the presence of naturally occurring bile
écid, lysophospholipids, and fatty acids, the plant sterols must remain solubilised and
not re-crystallized. A method has now been developed to quantify the amount of non-
solubilised plant sterols in the presence of bile acid, lysophospholipids, aud fatty acids
to simulate the intestinal digestive process. It is considered that lacge, non-solubilised
crystalline sterols cannot be appreciably re-solubiiised in the gnt, and cannot
effectively inhibit the absorption of dietary and bilary cholesterol; whereas small plant

sterol crystals have a better chance of being re-solubilised in the gut matrix.

,_.\
—

Method:

*H Sitostanol/Sterol Powder Preparation, Milk Preparation, and Quantzﬁcaﬁon of
Crystalline Plant Sterols were as described in Study 1, except for quantification, fest
tubes were spun in a cenfrifuge at 20,000%g for 3 minutes and 50,000%g for 3 minutes
to see if a faster spin speed would result iz more radiolabeled pelleted material than

slower spin speeds.



WO 03/ 009708 PCT/ EP02/ 07952 18 Bile Acid Preparation. A bile acid solution
contai ned 150 nM sodi um chloride and 15 nM sodi um phosphate, brought to pH

7.4 with 10 M sodi um hydroxi de. Then, sodium taurochol ate. %ngégggqu ecithin
Vv

were added to achieve final concentrations of 8 and 5 mM ely.
The solution was gently stirred overnight at roomtenperature wth a

magnetic bar and filtered through 5 .Lmfilter paper. The above m xture is -

referred to asowdogromci d sol ution (BA) Plant Sterol Sol ubckkg@iteen I n the
Presence of Bile Acid One M. of the mlk preparation was added to test
tubes along with 0.5 nL of bile acid,, Thus, the final concentrations of
bile salts were 1.5 tines |ess than ﬁ'ue starting concentration in BA. The

Resul to: Ppdckiel o ¢ K iflestid b mAtr e spdP G RHR Hud BB %, S 0l e
Devi ation_Centrifugatigon 20000*g 3.mn ntrlfu ation 50000*g mn
SWW00. 8@ EmM sedinm@hpsphate; brp “@C@ 819@( X‘.“% ele 037(-)

SWWO+STS+BAO. 19 0.082(-)0.19 0. 011( ) The vaI ues in the table above
r epr esensoditne tanveeoholate and egp/leathiwere Addedgh echitvefindl oancentrations of 3

and 5 mM, respectively. The solution was genily stirred overnight at room temperature
with a magnetic bar and filtered through 5 [im filter paper. The above mixtuore is

referred to as bile acid solution (BA)

Plant Sterol Solubilization in the Presence of Bile Acid. One mL of the milk
preparation was added to test tubes along with 0.5 mL of bile acid. Thus, the final
concentrations of bile salis were 1.5 times less than fhe starting conceniration in BA.

The milk/BA solution was incubated at 37°C and agitated at 30 rpm for 1 hour.

Results:
Saraple . *H sitostanol (cpm pellet/cpm total in the test tube) + Std

Deviation

Cenfrifugation 20000*g 3 min Centrifegation 50000*g 3 min .
SWM+0 0.80 £ 0.026 0.860.0183 L)
SWM-+O+BA . 0.52% 0.054{) 0.77 + 0.037()
SWM+O+STS+BA 0.19 + 0.082(-) 0.19 = 0.011(-)

The values in the table above represent the mean of 4 replicates. A higher fraction
number is representative of more crystalline sterols (proportionately more peilet
sterols relative to the fotal amount of sterols added to the test tube). The minus signs

refer to the change in this ratio relative to the amount in SWM-+O.



nunber is representative of nore crystalline sterols (proportionately nore
- pellet sterols relative to the total anmount of sterols addgd, t h t est
tube). The mnus signs refer to the change in this ratio™r Jﬁﬁ)\? o the
anmount in SWWO. - 6 JAN 2666 WO 03/ 009708 PCTI EP02/ 07952 19 Similarly to
results of study 1, the sterols placed into WMO without enulsifiers are
" 80% pel | et abv@ox®W#O, 20, 000 g condition). In the pres@REEPBOBE | e acid,
wi thout emulsifiers, about 65% of the sterols are no | onger pelletable
(SWWO vs. SWM+O+BA above; 20, 000 gjgondition) indicating the BA solution
hel ps to either prevent original crystallization fromoccurring since the

m | ks wesgnikiRid rr&‘ﬁlt@ﬂfétu%n? th1ReroIsBAARA B AMMO MLt BiblsiAGE/ a8y that the
BA hel ps to re-solubilised previously crystalline the plant sterols.

| nport an 9{&?5 4o © resence of
STS, a Itgks)%é’reﬁ%trag% rii on 6@:%? g ﬂlm‘e e peCIE% tﬁgg[ah& WGBA VS.
SWWHO+STS+BA, abov 50, 00 indicating that in
the pr es@ﬁ‘b‘@ 5, B¢ °“t "{é?ﬁotg%g teRolsarg p %Fﬂ@@@“w HESn a nostly

sol ubl e, efficous form I's thus consi dered that in an actual gut matrix,

the pl anSWt+OrBAY BD; @@@W@@mﬂwm)mﬁmm&baﬁmlumnhﬁﬂpmmﬁy and bilary

chol esterol, and subsequently reduces LDL chol esterol concentrations.

Study 3 ]Steivsntsiigﬁml sdysallizhiivm fedih ectisring sipbyy the atitks avese prepaded onlytanen of

chol esterol by caco-2
hour before addition of BA; and/or that the BA helps to re-solubilised previonsly

B crystalline the plant sterols. Jmportantly, as compared to the condition withowt STS,
_‘_') in the presence of STS, a lesser proportion of plant sterols were pelletable

(SWM+QO+BA vs. SWM-+O+STS+BA above; 20,000 g or 50,000 g condition),
indicating that in the presence of BA, the plant sterol/STS complex will be in a mostly
soluble, efficous form. It is thus considered that in an actmal gnt matrix, the plant
sterol/STS complex inhibits the absorption of dietary and bilary cholesterol, and

subsequently reduces LDL cholesterol concentrations.

Study 3
) This study shows the effects of phytosterols on absorption of cholesterol by caco-2

intestinal ceils.

Principle of assay:
Intestinal cells in culture behave similarty to intestinal cells in the living organism.
Radioactive cholesterol is incubated with intestinal cells, and added plant sterols

inhibit the uptake of the radiolabeled plaut sterol into the intestinal cells, similarly to



intestinal cells. Principle of assay: Intestinal cells in culture behave
simlarly to intestinal cells in the |iving organism Radi oactive
cholesterol is incubated with intestinal cells, and added'pmaunNsﬂmﬁols
i nhi bit the uptake of the radiol abeled plant sterol into the intestinal
cells, simlarly to - 6 JAN 2006 WO 03/ 009708 PCTI EPO2r 07952 20 what
happens in a living organism As conpared to incubations w thout added
pl ant steroksesmestds pl ant sterol s added there is proporgdonatebsy nore
radi ol abel ed cholesterol in the media surrounding the intestinal cells,
and | ess radiol abel ed chol esterol taken up by the cells Method: Mk
preparation. Al ml ks contained 2. 7% onega vegetable oil mx, plus or

| a

m nus 0.4% nt stetols l.us Qr m nus.,0..4%epul sifye d.non-f at
i quid m Vit RaPSs i Ay dregmin N S SRR yer and
pl ant sterols were first.  heated at 140C, then the onmega vegetable oil m x

oi | was oteiels witkplantatarolzaddedhens)is propartiogately musm radiqlaeled cheleptared at s5C

The emul si on was honobgeni zed in two stages at 300bars then 150 bars. The
enul si on ndle pedis surdusdidg fler indestimal cels, a86Ess ttlivlabeled chalesterol ken Q| |

I ncubation preparation. Caco-2 cells were incubated in 24 well plates in
medi um g@nhetelisng DMEM enriched with and antibiotics (78.2% DMEMwith 4.5
g/ L gl ucose

Method:

Milk preparation. All milks contained 2,7% omega vegetable oil mix, plus or minus
0.4% plant sterols, plus or minus 0.4% emnulsifyer, and non-fat liquid milk was varied
to bring the total volume to 100%. Emulsifyer and plant sterols were first heated at
140°C, then the omega vege;able o0il mix oil was aélded and mixed with a Polytron
with non-fat liquid milk at 85°C. The emulsion was homogenized in two stages at
300bars then 150 bars. The emulsion was pasteurised for 1 hour at 85°C, then stored

at 4°C.

Cell incubation preparation. Caco-2 cells were incubated in 24 well plates in medium
containing DMEM enriched with and antibiotics (78.2% DMEM with 4.5 /L ghucose
plus 19.5% FCS, 0.8% penicillin—streptomycin, 0.5% gentamycin, and 1.0% 100x
DMEM) for 21 days at 37 °C in a 10% CO, environment. Medium was changed every
2 days. 0.6 mM lysophosphatidylcholine, 0.2 mM oleic acid, 50 pM cholesterol and
0.2 LCi/mL (414C)-cholesterol were solubilised in chloroform/methanol (2:1 v/v),
evaporated under nitrogen, and to the dried mixture, bile salts in DMEM plus 0.3%
BSA, were added to achieve a final concentration of 1 mM taurocholate, 0.5 mM

" taurochenodeoxycholate, 0.5 mM taurodeoxycholate, and 2 mM glycocholate



plus 19.5% FCS, 0.8% penicillin-streptonycin, 0.5%gentamycin, and 1.0% -
1008 DMEM for 21 days at 37 Cin a 10% CQ2 envi ronnment. Medi um was
changed every 2 days. 0.6 nmM | ysophosphati dyl choline, 0.2 VANl 2408 aci d,
50 Mchol esterol and 0.2 G /nL (414C)-chol esterol were solubilised in

chl orof ormf met hanol (2:1 v/v), evaporated under nitrogen, and to the dried
* mixture, biwoweirs in DVEM plus 0.3% BSA, were added POUERONPRPe a final
concentration of 1 mMtaurocholate, 0.5 nM taurochenodeoxycholate, 0.5 mM
t aur odeoxychol ate, and 2 nM gl ycochohgte - B. JAN 2006 WO 03/009708 PC

[ EP02107952 21 (mcellar solution). Radioactivity was counted in an

al i quot ofy: ECelh : 3 ; Rk i uid), "and’
t he renai &eélﬁésdﬁléeiﬁn};(ﬁ *%ﬁ‘ﬁﬁ%ﬁ%% Fgfgl:e%éu%niecgﬂ?ﬁsoﬂ%l ass tubes.
I n quadruplicate on-hydr.ogenat ed., snon- est.erifjed. nt . sterols (9S)

or edom naeuntaR 2ty BantfRhre SR e R BreRieR AR R B gt |

|l ow fat m_| k_containing an Omega veget abl il mx (OMfor, Onega M1k) to
achi eve distapufgd into gleasfupes: %‘ﬂlagﬂpheatwoﬁﬁ’ penated, Meg-efjsrified H@Bbat ed for 2
hours at room tenperature, then an aliquot of each tube was counted. After
washi ng catrels (xpredaerhinately s, soyhedn otiginf(phuk or piinustensdsifier) misid alded fin (

| ysophosphati dyl choline/ fatty acid/ radiol abel ed chol esterol m xture was
added t o lohefag@ilk Sorftaihing 2k @ificgadieg@ablEoll mir (QNPSor OiegaMilk)as Athibve t hen
washed 3x with HBSS. Follow ng aspiration of the nedia, the cells were

lysed W tfig) Mot A% F40LEN sBR0oR1 Tulkh wRAflineHatdde@P 2 hotnd arodai d

temperature, then an aliquot of each tube was counted. Afier washing cells 2x with

)

HBSS, 0.5 mL of the plant sterol/bile salt/ lysophosphatidylcholine/ fatty acid/
radiolabeled cholesterol mixture was added to the cells for 2 hours at 37 "Cin a 10%
CO, environment, then washed 3x with HBSS. Following aspiration of the media, the
cells were lysed with 1 N NaOH, agitated 30 min at ambient temperature, and
following removal of 25 l for protein determination, the rematning material was

counted by autoradiography in 10 ml of liquid scintillation fluid.

Results of three separate experiments

‘ | ) Sample 414C-cholesterol (cpm/mL in Caco-2 cells)
Exp.1 Exp.2 Exp3
Cells+micellar solution - 42'600 34’900
+OM 51°700(+)24°000 24°900(-)
+OM + 0.4% S 44°600(-) 33°000(+) 30°200(+)
+OM +0.4% S + 0.4% emulsifyer 41°700(-) 13°100(-) 19°500(-)

+OM + 0.4% emulsifyer 39°400(-) 357700(+) 34°400(+)



followi ng removal of 25 | for protein determ nation, the remaining material
was counted by autoradiography in 10 m of liquid scintillati nidﬂﬁl d.
Results of three separate experinments Sanpl e414C- chol est er 0l (Jgg in
Caco-2 cells) Cells+mcellar solutionExp.l Exp.2 Exp.3 42'60034' 900 +

OVb1l' 700( +) 24' 000 24-'900(-) +OM + 0. 4% S44' 600(-) 33' 000(+)30' 200(+) +OM + -
0.4% S + 0.4% enul si fyer4l' 700(-) 13' 100(-)19' 500(-) +OM + 0. 4% '
emul si fyerS%é%g.,},s 35' 700(+) 34'400(+) - 6 JAN 2006 WOrO3EPROTBS

PCT/ ) EPO2f O 2 Each value in the table above represents the nmean of
3-4 replicates. The plus and mnus shgns refer to the change relative to
the condition i medi ately above. The addition of low fat m |k containing an

Orega ve ' ' | ' e . e upt ake of
chol ot or gt vas e Bl A répirkiofl nd HEREAEE i HEE HREDER 1P, LB, % S v
Cel I s+m cel |l ar. sol pytion)., Addi ng.sterols i.n.a.crystalline formto OM
i ncr easedmflﬁ%m%“trﬁ%yooﬁ% hqﬂggggflgm toitﬁ? Wﬂd&&’ed!ﬂﬁ@’éilﬁqllxﬂ?‘%’(et WO experi nents
and decreased the absorption in Exp. 1, thus having

The addition of low fat milk containing an Omega vegetable oil mix (OM) either

increased or decreased the uptake of cholesterol into Caco-2 cells, and thus had an

inconsistent effect (+OM vs Cells+micellar solution).

Adding sterols in a crystalline form to OM, increased the uptake of cholesterol into
Caco-2 cells in two experiments and decreased the absorption in Exp. 1, thus having

an overall inconsistent effect {OM + 0.4% S vs. +OM).

Adding sterols in a solubilised form to OM in the presence of emulsifier decreased

dramatically the uptake of cholesterol into Caco-2 cells in two experiments and

produced a s_maller decrease in uptake in Exp. 1 (+OM + 0.4% S+ 0.4% emulsifyer

vs. HOM + 0.4% 8). Thus, the results show that plant sterols solubilised in the 2
presence of emulsifyer in OM more effectively inhibit the uptake of radiolabeled

cholesterol into Caco-2 cells than plant sterols in OM without this emulsifier.

Adding sterols in a solubilised form to OM in the presence of emulsifier was also
more eﬁective at inhibiting the uptake of cholesterol into Caco-2 cells than OM in the

presence of emulsifyer in two of three experiments (FOM + 0.4% S + 0.4% emulsifyer



an overall inconsistent effect (OM+ 0.4% S vs. +OM ). Adding sterols in a
“solubilised formto OMin the presence of enmulsifier decreased

dramatically the uptake of chol esterol into Caco-2 cells in-tGvARKBEIGI ment s
and produced a smaller decrease in uptake in Exp. 1(+OM+ 0.4% S-+ 0. 4%
.enul sifyer vs. +OM+ 0.4% S). Thus, the results show that plant sterols
sol ubi | i sed WP PRE708r esence of emul si fyer in OM nore ePCEEPRGBSY | nhi bit
t he upt ake of radiol abeled cholestergl into Caco-2 cells than plant
sterols in OMwithout this enulsifier? Adding sterols in a sol ubilised form
to OMin the presence of rruIS|f|er | so rmre effective at inhibiting
the upt ak®: a*pol\érrcﬂ tSe‘FSoﬁ' Mt §. %@B@uﬁ%@s  shovviag thah thepctvrcoppasd gbe of
emul sifyer in two of three experinments (+OM + 0.4% 8 + 0.4% enulsifyer - 6
JAN 2006 inbBitdidngaekesf pligleEaod k0a $&2 solgbilisesl plandisterole. 4% S vs. +OM + 0. 4%
emul sifyer) , showi ng that the active conpound at inhibiting uptake of
cholesterol is in fact solubilised plant sterols. Human Cinical Trial

Resul ts Subjects: Consisted of 16 mildly hyperchol esterolem c nen, age 35 -

65 years, al cholesterol 5.6-8.4 nmol/L, and total
triacyl gdl?%l?ﬁé{@ﬂg&ﬂ%ﬁdﬂ%ﬁh ehi cl e: Subjects consuned 2 x 250 nL per day

of a |low cont a vegetabl e oil M| ks were
consumed &ﬁ’ ‘?‘ﬂéﬁ"ﬁl ? Lﬁ?égﬂ@éwo%%ﬁisﬁﬁ’g?@cﬂ% ﬁ%ea?g‘ é%&%afblhﬁwaed Thi s
m |k contained 0.63%butter oil, 0.56%rapeseed

starting total cholesterol 5.6-8.4 mmol/L, and total triacylglycérol <3.5 mmol/L.

- Vehicle: Subjects consumed 2 x 250 mL per day of 2 low fat milk containing an

Omega vegetable oil mix (OM). Milks were conswmed with meals at breakfast and
lunch. All meals were provided. This milk contained 0.63% butter oil, 0..56% rapeseed
oil and 0.39% corn oil aud thus 1.58% total oil. Control milks contained no
emulsifiers or plant sterols, whereas sterol-contaiming milks contained 0.4% non-
hydrogenated, non-esterified, predominately soy plant sterols (90% pure sterols) plus
0.4% sorbitan tristearate emulsifier (STS). Skim milk liquid was added to equal to
100%. The sterol-containing milk is referred to as OMS. The sterol-containing milk

9 ) contained very few crystalline plant sterols and was thus expected 1o be biologicaily

active at inhibiting the absorption of cholesterol (Fig. 4).

Parameter measured:
Cholesterol absorption was assessed following daily oral consumption of 15 mg of
pure D6-cholesterol in 1 mL of normal oil taken spread on bread for 3 days, combined

with administration of 30 mg of pure *C5-cholesterol in 10% Intralipid, for 3 days.



oil and 0.39%corn oil and thus 1.58%total oil. Control mlks contained no
emul sifiers or plant sterols, whereas sterol-containing mlKks conﬁ i ned

0. 4% non- hydrogenated, non-esterified, predonm nately soy~ rols .
(90% pure sterols) plus 0.4%sorbitan tristearate emulsifier (STS). Skim
mlk liquid was added to equal to 100% The sterol-containing mlk is
referred to as OVS. The sterol-containing mlk contained very few
crystalline ywhadnooms erol s and was thus expected to be biRSITERIXEIRY active
at inhibiting the absorption of chol e%f erol (Fig. 4). Paraneter neasured.
Chol esterol absorption was assessed foflowing daily oral consunption of 15
ng of pug,e -chol esterol in 1 nmL of normal oil taken spread on bread for
3 days, ¢ $45%i t h adni ni stration of 30 ng of pure 13C5-chol esterol in
10% Intralipid, for 3 days. - 6 JAN 2006 WD 03/009708 24 Study Results:
Tabl e 1: Qfablegst erol absorption (% 1D Control Sterol D87.246.8 E66.155.9
G66. 284. 3 HB86. 754. 7. '

Cholesterol absorption (%)

ID Control Sterol
D 87.2 46.8
B 66.1 55.9
G 66,2 B4.3
H 86.7 54,1
I 73.5 41.6
K 45.1 36.5
L 99.4 48.3 { )
4 59.1 34.0 ——
N 89.0 35.6
o 43.9 37.7
P 57.2 37.6
R 69.9 37.3
5 47.5 18.5
T 77.2 45.6
U 64.1 23.4
W B7.8 19.7
mean 70.1 41.1
sd 15.9 15.9

Table 1 shows the cholesterol absorption in 16 subjects who consumed both conirol

and 1.8 g of plant sterols in low fat milks with OM.

Conclusion: L)
Relative to control, cholesterol absorption was reduced from 75.4% to 41.9%, a

relative reduction of 41.1% (1.7 fold less cholesterol absorbed), demonstrating that the

STS solubilised plant sterols in milks containing OM were highly efficous at inhibiting

the absorption of dietary and bilary cholesterol. Such large reductions in cholesterol

absorption inhibition are expected to be correlated with reductions in LDL cholesterol.

Example 1



0'73.541.6 K46.136.5 L99.448.3 H59.134. 0 N89.035.6 043.937.7 P57.237.6

. R69.937.3 S47.518.5 T77.245.6 U64.123. 4 W87.819.7
---------------------------------------- mean 70.1 41.1 sd” P J8N1200§

PCTI EP0O2/ 07952 Table 1 shows the chol esterol absorption in 16 subjects who

consuned both control and 1.8 g of plant sterols in lowfat mlks with OM_

" Concl usi on: wdRshadrisve to control, chol esterol absorpti oRCHERZEdkced from

75.4%to 41.9% a relative reduction_of 41.1% (1.7 fold | ess chol esterol

absorbed), denonstrating that the STS solubilised plant sterols in mlks

contal ning, ol tile of an Sibbdiiient SPx' Sorfbosition. adbarding to the invention comprises

a 250ml serving having the following ingredients in the following amounis by weight:

milk (0.655% fat): 96.15%
rapeseed oil: .56%
corn oil: 0.39%
STS: | 0.40%
Sterol composition: 0.40%
) Water: 2.10%.

Given the purity of the sterol composition used (about 91% purity of sterols) the
quantity of pure/ free sterols in the composition according to this embodiment of the

mvention in a 250m! sample is about 910mg.

In view of the fact that the milk has a fat content of 0.655% by weight the quantity of

'milk fat in the composition is 0.63% by weight.

Example 2
In an alternative embodiment, water is replaced by an corresponding increased

percentage by weight of milk.

In contrast to the known compositions, this embodiment provides a stable emulsion

having a long shelf life. The known compositions have been found to suffer from not



the absorption of dietary and bilary chol esterol. Such large reductions in
chol esterol absorption inhibition are expected to be corre|lated w.th
reductions in LDL chol esterol. Exanple 1 - 6 JAN 2006 WO 63 Q@@W@ﬁg

PCTI EP02107952 25 An exanpl e of an enbodi nent of a conposition according

to the invention conprises a 250nl serving having the follow ng .-
ingredients in the follow ng anmounts by weight: mlk (0.655%fat): 96.15%
rapeseed 0i ko BufBf corn oil: 0.39% STS: 0.40% Ster oPCEBMPELFY i on: 0. 40%
Water: 2.10% G ven the purity of the sterol conposition used (about 91%
purity of sterols) the quantity of ppge/ free sterols in the conposition
according to this enbodi nent of the invention in a 250m sanple is about

910ng. | n peingwbkeito tim £ aatile %ﬁ&lsidn_ftﬂlﬂﬁ'ﬁ Inkixi@ sfoamitddn TR teaiMlsicf whic55% by
wei ght the quantity of "mlk fat in the conposition is 0.63% by wei ght.

Exanpl & 2 @l{ﬂr%lé@{he?éﬂo?artm G PR Wllout WRaBpearahck GPLiBRE Hryi4t AN

correspon ncreased

formation (typically eg saturated with monoglycerides); or a stable emulsion is formed
having a reasonably long shelf life, but clearly visible crystallisation fo sterols over

time occurs (typically, eg unsaturated monoglycerides).

Tt should be understood that various changes and modifications to the presenﬂy { )
preferred embodiments described herein will be apparent to those skilled in the art.

Such changes and modifications can be made without departing from the spirit and

scope of the present invention and without diminishing its attendant advantages. It is

therefore intended that such changes and modifications are covered by the appended

claims.



percentage by weight of mlk. In contrast to the /nmown conpositions, this
- enbodi nent provides a stable emul sion having a long shelf life. The /nmown
conpositions have been found to suffer fromnot - 6 JAN 2006 B\AMNSZDIJ@Q?OS
PGTI EP021 07952 26 being able to forma stable enul sion during nixing;
_formation of an emulsion which quickly deteriorates with time with or

wi-t hout t he wpprasasnce of sterol crystal formation (typrcmaimyoresy sat urated
wi th nonogl ycerides); or a stable enulsion is formed having a reasonably
| ong shelf life, but clearly visible @ystallisation fo sterols over tine
occurs (typically, eg unsaturated nonoglycerides). It should be understood
t hat vari dusimshanges and nodifications to the presently preferred

enbodi ments described herein will be apparent to those skilled in the art.
Such changes and nodi ficati ons can be made w thout departing fromthe
spirit and scope of the present invention and without dimnishing its
attendant j;adv f.are i 5&[3% t s and

nodi ficati onsggplg gsg?/oeﬂr%’gicg 7 gﬁ%pa%é.ﬁeé& al %ﬁﬂ @fg@gﬁ 03/ 009708

- PCTI EPO2/ 07952 mp%gmg sor%ltan tristearate (STS).

2. A composition according to claim 1 which comprises a cxrystal modifier which
includes sorbitan tristearate (STS) and optionalty additionally comprises an
—) additional compound selected from the group consisting of sorbitan monostearate
(SMS), one or more monoglycerides, one or more diglycerides,

propyleneglycolmonosterate (PGMS) or a combination. of two or more thereof.

3. A composition according to claim 1 or 2 wherein the monoglycerides are

provided in the form of saturated distilled monoglycerides.

4. A composition according to claim 1 or 2 wherein the crystal modifier is in an
d ) amount of from about 50% to about 200% by weight the amoumnt of sterol in the

composition.

5. A composition according to any preceding claim comprising a mixture of STS
and SMS wherein the amount of SMS in the mixture is from about 15% to about

35% by weight the total amount of the mixture of STS and SMS.



1. A conposition which conprises an unesterified sterol and a crystal

nodi fier conprising sorbitan tristearate (STS). 2. A corrpogi i}\lﬁ&ﬂﬁfcordi ng
to claim!l which conprises a crystal nodifier which inclulle tan
tristearate (STS) and optionally additionally conprises an additional
conpound sel ected fromthe group consisting of sorbitan nonostearate
(SMs),. one or nore nonogl ycerides, one or nore diglycerides,

propyl enegl y‘ﬁalomgfayerate (PGVB) or a conbination of twerapedpsse thereof.
3. A compositron according to claiml or 2 wherein the nonoglycerides are
provided in the formof saturated distilled nonoglycerides. 4. A
conposition according to claim1 or Z8wherein the crystal nodifier is in an-
amount of from-about 50%to about 200% by wei ght the amount of sterol in
the confosiA composiionzceesdingd? ambeneicdains ddo géomwsupg 2 8UFIUFROL| ai m
conprising a mxture of STS and SM5 wherein the amount of SM5 in the

m xture is fYESamdPGVS tHtrdin thelmeonnt FPGMY inhieghikivids fomi abowmsUnt of the
m xture of STS and SM5. - 6 JAN 2006 WO 03/009708 PCTI EPO2/ 07952 28 6. A

CONpOosi t i 0N 13466 GbNobyl Reighttheeal @hnothid e inidtAreHf STIRAA PGMS.2 M xture of
STS and PGVS wherein the ampbunt of PGVE in the mxture is from about 15%

to about 35% by weight the total amount of the m xture of STS and PGQVS.

7. A composition according to any one of claims 1 to 4 comprising a mixture of
STS and monogtyceride wherein the amount of monoglyceride in the mixture is
from about 15% to about 35% by weight the total amount of the mixture of STS e

and monoglycende.

8. A composition according to any preceding claim wherein the sterol is selected

from the group consisting of unesterified sterols.

9. A composition according to any preceding claim wherein the sterol is selected
from the group consisting of unhydrogenated sterols.
" )
10. A composition according to any preceding claim wherein the sterol is

predominantly from soy origin.

11. A composition according to any preceding claim wherein the sterol has a purity
of about 90% or more in a powder form, its colour is white and not-discoloured,

its particle size is fine and there is no off-taste.



7. A conposition according to any one of clains 1 to 4 conprising a m xture
- of STS and nonogl yceri de wherein the anount of nonogl ycer] dg .| m:tﬁhe
m xture is fromabout 15%to about 35% by wei ght the tot"ad -@%2 of the

m xture of STS and nonogl yceride. 8. A conposition according to any
precedi ng claimwherein the sterol is selected fromthe group consisting of
*unesterifiegypdzRo@iss. 9. A conposition according to anyPEFERREAIEY cl ai m
wherein the sterol is selected fromthe group consisting of unhydrogenated
sterols. 10. A conposition according 4g any preceding claimwherein the
sterol is predomnantly fromsoy origin. 11. A conposition according to any

pr ecedi ngizl @i&ﬂﬁlﬁf&h%e&d}&iﬁk@w progedin A4kt Whereithefgrdl is3Q¥wor nore in a
powder form its colour is ite and not-discoloured, its particle size is

fine and thengebs AR anAREahau 200k AO0HI Y QOIZ0R T FE02107952

29 12. A conposition accor clarm Ke sterol
is in an anount qf about 40 tq about,.1200ng per serving and one serving
conprises aB ?Ht%Q%'E@ a{;bau 05 BHFHROSHO®: oposi ti on. 13 A conposition
according to any preceding claimwhich conprises mlk. 14. A conposition
according to any preceding claimwhich conprises a vegetable oil

13. A composition according to any preceding claim which comprises milk,

14. A composition according to any preceding claim which comprises a vegetable oil

having mono-unsaturated and polyunsaturated fatty acids.

15. A composifion according to claim 11 wherein the oil comprises rapeseed oil

and/or corm oil.

16. A method for production of a composition according to any preceding claim
which comprisés the steps of:
1) integrating a sterol in an oily matrix comprising at least one crystal modifier;
f ) 1i) transferring the oily matrix to an aqueous phase in such a manner that the oily
matrix remains intact and a proper emuision is obtained; and
i) processing th;e oil in water emulsion to make it shelf-stable in a way that the
emulsion remains unaffected and stable over several months without excessive

re~crystallisation of the sterols over time.



havi ng nono-unsaturated and pol yunsaturated fatty acids. 15. A conposition
according to claim 1l wherein the oil conprises rapeseed oil and/or corn
oil. 16. A method for production of a conposition accordi ng gt GARNI05
preceding claim which conprises the steps of: i) integrating a sterol in
an oily matrix conprising at |east one crystal nodifier; i) transferring
the oily matrix to an aqueous phase in such a manner that the oily matrix"
remai ns i ntagly @hdw@ Proper enulsion is obtained; and ii%}ér/ﬂ%ﬂ&?s%g ng the
oil in water enulsion to nake it shelf stable in a way that the emulsion
remai ns unaffected and stable over sevggal nonths w thout excessive
re-crystallisation of the sterols over tine. - 6 JAN 2006 WO 03/ 009708
PCT/ EP02/ 07952 m3fhiod GecoldilB 4 idinR ¢6 Whibhrripfisds! B MepgbofMabily sRITPTi ses the

steps of heating and keepring the oily matrix at about 80C preferably until

of “or - compr i s NP ee AR A4 A0 ClrEteBbn Sl ARG B 17 A not o

according to claim16 or 17 efein a water phase conprisin ilk is
prewar ned to é’b@éﬁe%w’%ﬁﬂpﬁ@ F PYY FRBIFS Sonisting ofed W@Pp%g%:rgﬁé‘ﬁrred wat er
phase to create an oil in water enulsion. 19. A nethod according to claim
18 wher ei n t henaditpining the oy matig &i89fCi s kept at
18. A method according to claim 16 or 17 wherein a water phase comprising milk is
prewarmed to about 80°C and the oily mattix is added to the prewarmed water Q

phase to create an oil in water emulsion.

19. Amethod according to claim 18 wherein the oil in water emulsion is kept at

.80°C and is not cooled below 80°C until further processing is carried out.

20. A method according to any one of claims 16 to 19 further comprising the steps of

UHT treatment, optionally followed by homogenisation.

21. Use of a corposition according to any one of claims 1 to 15 in reducing LDL

cholesterol concentration.

22. Use of a composition according to any one of claims 1 to 15 in the manunfacture
of a functional food product or medicament for the freatment or prevention of

high LDL cholesterol concentration



. 80C and is not cool ed bel ow 80C until further processing is carried out.
20. A method according to any one of clains 16 to 19 further co r'h j ng the
steps of UHT treatnent, optionally foll owed by honobgeni sat i'OEI.Jﬂ.Z @se of a
conposition according to anyone of clainms 1 to 15 in reducing LDL

chol esterol concentration. 22. Use of a conposition according to any one of
- clainms 1 towluserdshe manufacture of a functional foodPETBBIHTSDY

medi canment for the treatnent or prevention of high LDL chol esterol
concentration - 6 JAN 2006 WO 03/00978B PCT/ EP02/ 07952 31 23. A nmethod of
treatment or prevention of high LDL chol esterol concentration which

conpr i ses2hdm miethiod af treatment qrpyevestion obhigh IEdngimddstaracoaentativomg t o any

one of clainms 1 to 15 for consunption. 24. A conposition as described

herein wi th refigH emRisePaddiRishERAPAFLVIRbNbTaWok@Bsition according to any

one of claims 1 to 15 for consumption,

24. A composition as described herein with reference to the accompanying drawings.



