FUNCTI ONAL FOOD COVPOSI TI ONS AND METHODS FI ELD AND BACKGROUND OF THE

| NVENTI ON  The present invention relates to conpositions including

bi oacti vewoaopanents carried within 5solid lipid particlpes/idiapesnsad i n a
food based carrier and to nethods of producing such conpositions.
Nutraceutical, a termconbining the words "nutrition" and "pharmaceutical ",
is a food or food product that provides health and nedi cal benefits,

i ncluding the prevention and treatnent of diseases. Neutraceuticals

i ncl ude, anong ot her categories, functional foods and 10 nmedi cal foods [see
Chen et al. Trends in Food Science & Technology 17 (2006) 272-283; and

Lemes and McCl enents Tre (2009)].
Functional foods are congﬂfsrk\yeédﬂgﬁoggo 0] W%Sﬁl&g gﬂ S a&%and i ncl ude

conponents or ingredients that provide a specific nedical or physiol ogical
benefit beyond (FqﬁmecﬁkéK(gﬁbg@thq{Wm@nal effects of the food.

Garlic, which includes sulfur co ounds, 39; %’l‘ﬂq whi ch 15 incl ud orrega 3
fatty acids, ar&PeREIFR)RESP “f“lﬁ"ﬁ &1 FOgRaTtiopyBHInediRAEvE ERTRenents SaEed wihin,

enriched or for tsbifd Kk patidles stispered o a SendHaedemtiert dné ta tkthods rof pmommlclnr

physi ol ogi cal ef Lrﬁ;t?otsmS’Js f ood. Medi cal foods are fornulated to be consuned
or adnministered Tnternally under the supervision of a physician and are
intended for di eh@tdutRRNAGEAREHbIg fe oQS BRMit0H” mwﬂuatmaaenu&m @&a Rbd 6h there
A L L T

ant i oxi dant s i ntwatheddf dissses] I‘e‘palrrawélpés lpqi@ma@enaoﬂser nepqgenqwafwcv@abfevblamb novel
functional fepdsydiRatiodiBjsed @R ePdlY RS Q@o@@bc@l@@&f”ﬂeﬁﬁol@b redevep2iohmsy i sks
of diseases. However, functjonal_and rre

t I ted
inas far as theép¢ L%}eﬁ%[‘é”ﬁ??“‘ﬁﬁ%ﬁfréds i"dQ %ge“‘i%gbﬁe(?ﬁrt 3’2‘-‘??0 éé %g'slt EES imte
concentration OfFuhéﬁgnap If&)ﬂsct«nle c%nsﬁxquqglogerEo tlms%' rta daq s %S d ll]\’d% ec'él}]pongrﬁsogpl ally

in cases where the active agent can not be rea )é I ze

enul si fied in tHegrqdisel thatpseyide g sperifie meditaberphysiplosicy aﬂeémﬁéﬁw@f@ to)

bi omol ecul es t hake rtriBiofdl &REE bf thdfodd WARicSWidh 1ﬁﬂi1désl’sUlﬂIr$orﬁ§fbdndﬁ!&g@fiﬂxb¢vE&1 and
whi ch exhi bit_the apaC|ty dul ate one roces £, and
thus can be U5ed"< R t3rfeagatl’f AETt mgfexﬁ‘pseéé’fgungho aleer(EOIPnD unalr?n%ffg%i
health. 30 Bi oa@nmqhei ¢rcfmdﬁqsio¢m@tm9m supplemenb the mﬁg@SP@Gntas ppgiotogiss! effméofsour ce
food or they carpdye ingested in purified form In many cases it is unclear
whet her such conponents are ingested at effective dosages required for

heal t h benefits Mkdealt Godshererfomubiteierd ¥ cmwaicd addi ddministerdloweelly unddettheods of
enhancing the bi Ofna Bl QRGHME: die QRG] Siseder WabitiofnOWN
in the art and |Sﬁ&¥%y"%?%ﬂr¥u%gn%non§ |Ech are em%ﬁle to fncer(raase“ct) he

gast r oi nt est P%alfm("(‘}“j‘ﬂ&ff@f?rsb‘tc}ﬁﬁﬁ“tﬂ‘l“’ni‘lﬁ?él“’&i“tﬁa‘ét| ve food conponents and/ or
:\Ilu?bte r t Qel I’F elt;r € kd%)fmthsl o'&ltbfop%l homgone ts ]s%:lh Iar%,l Ylé Ign(s), r{erblo 1CS, hloactl\l;ggpgpt%dgso : lﬁlc{g? e;ge
bi oavai | abi | i t y aofioxisrrssiotoifecd bﬁ%@@ﬂwmrﬂenﬁwpleﬁ@w) @Eﬁlqpxﬂe@l Bingsiendl &0dd es ar e

of tentines diffiyghihhy faQe ﬂh?&ﬁ%eaﬂﬂﬁef tsQr RbfcE e [k o0fiAsSs. HowSVRE kilnSticaNdndd0 not
provi de the nutritjonal greaﬂgtje associ at ed Wﬁ{H the food from whic

bi oactive food syt Bines imyiegin as far a ‘°aftH§F%enﬁsé%‘f‘$1%ap%f”¥1§%§d f or
conposi ti on thatthd dodepichdion @fﬂmhcralctiwe(agmt mlﬂasfeodahask dairied,Odspevigllylif corpeirent s
devoi d of the above,li,nd zc@ﬁh&géreadﬂ)sahmnﬁa%% dlmeq%mg@ooauggmiul ly
addresses the shortconings of the present nEnown configurations by
providing food- lm@aelebeprmasaomb@@mgalelbsbnfouaadsnmade PEREP @b fobdssch dsheadits aiide
capabl e of oral delive si.ol o ffectlve amu

bi oacti ve agent V&5 essasnxot% }ég’\?m%étéhe e‘%‘:r??'at e technicar taé’rlfégrogelssgﬁta?df iC
terns used hereithuShmbeuieh@tbt‘etwetm%Oﬁ@ﬁwnfgiP&wloé@rﬂfb?ﬂeyheeﬂﬁﬁerstood by one of
ordinary skill in the art to whic thIS i nvention belog Al t hau t hods
and mat eri al 20 sifigacte fopd C%ﬁi?f“’\?ﬁlc e inggstadiaRag of I sP B & ﬂreql?lcﬁ“ ll:ea{?g%ﬁ used
in the practice inpuifedtiormg Ipfmanpeaspr @ demiclearnviethtn @meh canpoteatslaee mpdstedds and
materials are d

Speci 1 cati on, I RAneyRsRepfet RS, Rl RlicabORa R hoverer

mat eri al s, nethods, and exarrpl es are illustrative only and not 20i ntended
to be Iimti ng. SUMVARY OF THE I NVENTION It is one object of the present
invention to provide a nethod of producing a functional food, conprising:
25nmelting a lipid solvent in the presence of a |lipophilic bioactive agent;
heating the nelted |ipid solvent and bi oactive agent to a tenperature of at
| east 65 C, adding a food base carriern to said nelted |ipid solvent and

bi oactive agent; and, emulsifying said nelted |ipid solvent, said bioactive
agent, and said food base carrier until an emulsion is forned, said

errul 5| on corrprl 5| ng I | p| d part| cl es corrprl 5| ng 305a| d b| oactl ve agent It

oy



51t is another object of the present invention to provide the nethod as
defi ned above, wherein said step of emulsifying is at |least partially
ef f ect ed wormmid@smously with a step of cooling. It is amorheroiobjeent of the
present invention to provide the nethod as defined above, wherein said step
of cooling further conprises a step of cooling to about 45 C It is

anot her object of the present invention to provide the nethod as defined
above, wherein 10said step of cooling further conprises a step of cooling
to a tenperature at |east 20 C below the enulsification tenperature. It is
anot her object of the present invention to provide the nmethod as defi ned
above, further conprising heating an enulsifier to a tenperature of at

lleast 90 Cin th@et&ammﬁﬁcngftheaﬁdadmmlmﬁsmouawa%mo sﬁegteamemodn $HEP of _
melting said |i p| d soI vedg in the resence of ~said t|hoact| ve agle&t[I
8 i g ned

anot her obj ect s sfarmulafion; igho e 145 IEIEG VS SR e NPt B e

above, wherein mocbtlatmﬂtm Hicaetive ifed chropentsf and/on linkiethgr lweapdowvaris the (G rget of PEG
esters and sucr t | of the present invention
to provide the 2%@”%%I%égdg%g#%ghgéogg&gﬁ%é?gﬁﬁggald enul sifier is a PEG
ester chosen §r Qﬂ(ﬂhaléﬁﬁ@&ﬂf&ﬁﬁlﬂfoﬁs cdiEs 10 t@ﬁ@aasattaoavamstm?maz@atﬁad at e.
It I's another 0béoeCtn ft Qed er ?%er’(]lglecu e\s/?lrre]:tol grtlme le{Colyk est ﬁler{e en51 e
defi ned above, fUFY %} 6@ F|§|n ep o heat IR o sald
f ood base carri edorper SmeHStaod éfamodpmléqdhmutra@nhl Majuesaamdatﬂb\@él tb%lfsed feamr whiehy t o
said nel ted |i piglpiabtde Rod doith@ackies. agent. 1t is another object of the
present invention to provide the nethod as defined above, wherein 25 said
step of heati ng Tabs, teestmgsrd need @ abopokidadthiydsddesas nutdtiong daerand éwadieat i ng a
first part of SQ:Q(IQQQhQﬁ§ ﬂ%q&%%? t%g a first predeterm ned tenperature
and heating a second part sal base carrier to a second

pr edet er m ned ten‘mpq;eaénu merhﬁiqn@ﬁcc&sktamy ScRliesked ltH’eSsihmﬂ:Bﬁﬁigi ef t]ihﬁﬁéﬁexitl?rmwxﬁt ure.
|t i's another 05(\%%0 (? de p dg) nverhtl q Rmc(:%lona ecor% ogulgrgt Qdareas

defi ned above, tr’1°n§ tyd’r Vidmg, 1oad-besed BV %ge(iﬁlf I's at | east 60
C and said secorvdpaplpeﬂmléqclmrmetbhmqmlémﬂe@wp anaQyfs Ofaabwetw%ge@; It is

anot her object of the present invention to i de the nethad as defined
above, wherein Sniest ghavisp deffned i tﬁﬁ‘m&alfaﬁ‘b g“eteé"&sr pse pereig avfe e SFRDHr i ses
addi ng sai d fis r Sheafig 4s cohm&dy chdérsiod Hyaseofmad*irrarﬁkl,ll izithel aft torvHichrthic Gwguiorsi ng a
step of adding sglotk. SRRt Bt Bl nilifh LAY o AH GG il Jde%udmgrea%m step
of emulsifying, said step o di ng sail secon part I ng place only when
t he tenper at ur e bfused frethepreiee o (%96 He Bressay lﬁ‘@mé’ﬁafl“%albfelné’ﬂwi’ss"‘nﬁ@PtﬁW Ge* C.

:jt fl S gnoL her O]Ezie@ﬁlsedqfelotvhan Qﬁﬁ&)@ﬁbnﬂldﬂ\&ﬁd'lﬁdtdﬂﬂsﬂeﬂﬁ@ﬁ@yWﬂ?ﬁ@&eﬂéﬁ&f?ﬁbﬁ)@ﬂas

efi ned above, further 1 isin n ortion.of sai 0 ase
carrier in the p?@rg @bm%%m%o %ggﬁ%#fsor 51%“5% mgles 2 SRS oo o '?P
cool i ng sai d2&oligtridedtobolimitieen t enper at ure; and, addi ng said solution to
said nelted |ipid phase and bi oactive agent. 15It is another object of the
present invention to provide the nmethod as defi ned above, wherein said food
base carrier is SUMMARY@E THERINVENITONenperature. It is another object of
the present invepki Qe“ob}e??to?'Eh‘BéleSL%t i GidiRb Qdeaasmélﬁofd'o?ﬁfédlﬁﬁlgx%mcmgrfs‘ddn sai d
food base carrier is a room tehperature. I's anot her obj ect
of the present iA¥EHi"Bon to provide the method as deflned above, wherein 20
sai d bi oactiye agenmelﬁwmidsa&nmme@a%cWaflmmcmmmagﬁn It is another

obj ect of the present ven

de_ th
wherei n said step Ol% atin mg e me teﬁlpfd solv dlli z(ijn Iblogctlve aegeanohahgxg eglshre 0? at] 1&%%5 a@ove

resence o

| i pophilic b|oactuvawagaﬁpdaawpnws@smﬁ@ﬂ@dhgdwh@mpmﬂmyahveﬁmtWﬁ t he
presence of a bi oactyhyeryag et méisd ﬁﬂﬂ@&fmmf smlsamegg&u@nmm&b&itua&gcaal r
curcumn, d||ndolylnetqan uerc§t|g (g zin, 5¥Har|n @enlste n,
essential 25fatty aci'i MARHEBAT SRy Bidsemyfson; cgm%fﬁ T i LY
present invention tospdbmmﬂ&n@h& met hod as defined above, mhereln said food
base carrier is chosen fromthe group consisting of saccharide syrups and

pol ysacchari de syrups. It is another object of the present invention to
provi de the met hod as defined above, wherein 30 said syrup is chosen from
the group consisting of honey, date syrup, and maple syrup. It is another

obj ect of the present invention to provide the nethod as defined above,
further conprising a step of allowing at |east part of said lipid to
solidify into particles wthin said food base carrier. It is another

obj ect of the present invention to provide the nethod as defined above,
further 5 conprising a step of dispersing honbgeneously said particles
within said food base carrier. It is another object of the present
invention to provide the nethod as defined above, wherein said step of
allomnng at Ieast part of sald I|p|d to SO|IdIfy into partlcles mnthln sald

N 1 o o g,



10It is another object of the present invention to provide the nmethod as
defi ned above, wherein said step of allowing at |east part of said lipid to
sol i di fy wote12m28rsespheres within said food base carri epcfrurtoeoocempri ses
a step of allowing at |l east part of said lipid to solidify into

m crospheres of dianeter between 0.5 umand 5 gmw thin said food base
carrier. It is another object of the present invention to provide the

nmet hod as defi ned above, wherein 15 said step of allowing said lipid to
solidify into particles wthin said food base carrier further conprises a
step of allowing said lipid to solidify into particles wwthin said food
base carrier chosen fromthe group consisting of solid particles and

sem sol i d parti G €snotheto b"!e%t @ﬂfatpttﬁ‘etu ietun%tto etmaehﬁe @émeaaefhéwaemel WerdirD
provi de the nethod as

n | east 70% of active
agent is associ aPg§RGE ?‘Ff‘“%gatgﬂmgﬁgt“?‘%W §“t “faft“’eggeﬁtrtﬁf‘ KBTSy 8@‘[‘ E’BS?%
present inventi oQ colprizescisiter @©f hdatingrtit thealeld bgd shbfentrradibiedvtiveagemiver temperagtre I east
80% of said bi an?Bét\K &n 3PN g bFec@ssoci ated with said particles. It is
anot her object o e present invention to provide the nethod as defined
above, wherein heft,w&mr % A0 p%é}{m ﬁtenscaltdpxbmaaaﬁet inbtﬁ)dag&dﬁled SHorssediat ed
with said particl. I S.anot Cle.0f th ent, | ti to
provi de the met ﬁal st apsof am?lmﬁ/ at%%sé part# }l%fﬁected eousyv§1I ﬁi gs ggp coblﬁ"@.
obt ai ning at | egsf .RRRr tbbe@t dttmteyeentweemst@&otxaeqm t,étﬁ'odg.g QdtRe DR &taréng of
hydr ogenat ed castor oi| 3 sage ol l;

a:

ponmegranate oil ; Sa‘&\?‘{:}b‘éfd@‘Bgf?mhebf‘i‘vgseéf‘f“ep‘gﬁ%f’l‘ﬁgvatl% i ffation thereof. It is
anot her 0bj ect - Gf i LithePdRRES e pAYE | fon t9p£tlngﬁemeas BBhRCA RSy AR ned

above, further conprisin é) i oactive agent wth said food
base carri er 10| tsaid stepyofspdling ﬁ@b‘}ré‘é‘tlprﬁts atSHEOEfP@%FﬂatF‘ﬁRF&W?%FFattBOpfFB“\l‘tVHe t he
met hod as defi nagk aheuRatioRep&ittesai d step of m xing a bioactive agent with
said food base carrier further conprises a step of m xing a bioactive agent
chosen from t he lyiseugthecchist eftthamgesott inyprtiamforpsovign themicthed ed dsfingdiabovs djuthef 0od

base carrier. 5'&@&@%@&%& aRiigtt tooattetltteaupé@ﬁ&t&stbmvemmaﬂeteﬁcerw@am de the
net hod as defined above erein, sai a . bioactive g%ﬁ t with

n
said food base HEFYEREPERGP SBid 5P |°§é"§F‘§g §t“éﬂfp)éf501§?%"h5‘eat’r%§nﬁ?8
bi oacti ve agent biatthvesghtd f ood base carrier. It is another object of the
present invention to provide the nethod as defined above, wherein said step
of mixing a hydrlbparatiecobiscd theipireentigisationip prvidaihemetards Befiged abayer Vesret yr t her
10 conprises a Shigem@fifidhiochsieh Forb el o Yohsistindlf PBG bdterandgridke eslddsen fromt he
group consisting of cobalamn, folate, and ferrous gluconate to said food
base carrier wi tlhissguautdr fhpeotoflfmpeesanhinyantion to providesthamethddess definpdabpvepivhardie
present inventi aRigteRuifivi d@E8 cfibhbseP Reth PEQEI0 GO PES (dGtelrate] MAPRGHI C

bi oactive agent, a lipid, and a food base carrier, wherein said lipidis at
| east partialfy Séﬁa"éﬁﬁer sed as particles within sai d food base carrier and
said at |east Pafl Llne bid dlépqesgét}LQrﬁlst lofor 0 HAmeBa GORERLER a1 sal d
particl es. i s anot er o sent invention to provi t he
functi onal food comprisingiasisel ofdiseipg at IWFF@P'éPﬁfaléé‘WébﬁaF%m“éP’é‘% tgidstep piaddnget ween
5% and 40% (W W)sa@frooki BRe Ea@4to shill meKed Hpiabd1eht Abbiesktivedfent. he present invention
to provide the functional food as defined above, wherein said |ipophilic

bi oacti ve agent I is auottst chiest af e pfeseptlingantignan erevide AOMethddss defoedwabovepphasin  of
the present '25“/93'911'519 ot{hgatlgé ol Bart HRaik H)B@Bds@&ﬂ'ler $oRpseffeaiRfal AR ParBd70ME
wherein said |ipophi bi oacti ve agent ri se;hat | east . one fgag‘ggp ent

chosen fromthe f@?dotﬁi? °&‘6‘ﬁ‘stP§tf Shb“"tﬁfe"‘ﬁlﬂﬁd eitureding hguteA sHRR R etin,
di adezi n, sil yneasencarri3eid s tseomd predesemihédalempendtiry laner doy s@id dirsp ipyetiasnaed| s. |t
i s anot her objecg]%%n&ge present invention to provide the functional food
as defined above erein said lipid is chosen fromthe group consisting
of hydrogenated castor oil; steam palmoil; high-onmega-3 sage oil;
ponmegranate oil; avocado oil; olive oil; and any conbination thereof. It is
anot her object of the present invention to provide the functional food as
defi ned above, wherein said food base carrier is a liquid at room
tenperature. It is another object of the present invention to provide the
functional food as defined above, wherein gaid food base carrier is a

sem solid at roomtenperature. It is another object of the present
invention to provide the functional food as defined above, wherein said
food base carrier is chosen fromthe group consisting of saccharide syrups
and 5pol ysaccharide syrups. It is another object of the present invention
to provide the functional food as defined above, wherein said syrup is
chosen fromthe group consisting of honey, date syrup, and maple syrup.

It is another object of the present |nvent|on to prOV|de the functlonal
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151t is another object of the present invention to provide the functional
food as defined above, wherein said particles are chosen fromthe group
consi st i ngoabi12zmbisd particles and sem solid particles. PCTiIE2@n0ikar obj ect
of the present invention to provide the functional food as defined above,
wherein at | east 70% of said bioactive agent is associated with said
particles. 20 It is another object of the present invention to provide the
functional food as defined above, wherein at |east 80% of said bioactive
agent is associated with said particles. It is another object of the
present invention to provide the functional food as defined above, wherein
bet ween 90% and 95% of said bioactive agent is associated with said

particles. |1t is Lttt 1R BleSat inRhitidnE prdVi&SBEthethdd 4E Mfin @I bbb R, WherH de t he
functional food as defined above, 25further c ising.an emul sifier, It is
anot her object cFd¢fifd Rsrdslered; HORSEIY D1 0ot g@?‘éea“? ﬁ%d fsffﬁﬁﬁffaeéﬁm%dod as
defi ned above, wmsesiure isait eboeei0l°Si fier is chosen fromthe group consisting
of PEG esters and sucrose esters. It is another object of the present

i nvention to prduis arethenebieripf gheipeseeat inTeptiRy t@erovds the@ethod s defined gheyeelvheredni d
emul sifier issa sBEGeest MAing H@HE Pask toRdr tfliReHodpikeCAbng Sdid figt paft oPRIBLOD
esters, 30 PEG 100 stear gtfu%:h and rI:s)EG;lQe Sc}fe(?d'inatseld ecc!nt ei1r§ofa%)¥ogc?t'; seOQ}rl%Pt of
the present inveRTIBHT B SrbT YRR FEpel fIbk ST 1egdd PELo Y PR e aBove,
wher ei n sai d f ocliridgzsid seppf dmaisifying, sdidap ofiaddingztid begend tpary fakingpledietonky iyvden

bi oactive agent .ie terhdershde FRRLME coMpnbifid beRf ehll@ridAiERRBMc0PAVENt i ON t 0 provide
the functional food as defined above, wherein said at | east one additional
bi oacti ve agent It 8 asditeseiject sfalma drésent givaipn ©eAwids themgthod astdefited mbavs, fanthar
mnerals. It |s cgrqgrg r object of the present invention to provide the
functional food as cfe.i ned above, wherein said at |east one additional

bi oactive agent is bkeatingd@rropsian ph saidpipd Hasecireer Ay presence|of potassivgp sarpats unhg ect  of
t he present inventi onoluon@éay de the functional food as defined above,
wherein said hydrophil.ic '?%??Cﬁ{o‘fgom er%tamiresarclzdhosen fromthe group

consi sting of cobal @M 180 ate,  and ferrous gluconate. It is another

obj ect of the presending sajdselutinio saisl matied,linitkphase ped Hiesetive peeptr ovi di ng at | east

one bioactive agent to a.subject in need conprisin dm. njsfering a.

unct onal T Gbd ToBMBHPs G el GHen f BOBHY 77 Bobiogs Eeotaomgo e

associ at ed W t h shid fldod bacdmiee Is@ Sentlsofipp greadenmpetanired a f ood base carrier. 151t

i s another object of the present invention to provide the nethod as defined
above, wherein dhis@noghergbiestof gmresint inesntiongo Brovighihe meshed|as Afied abaye; psrein

conpri ses a st epaidffood 4tk BinSd RhailiGgd & rdomnehgenid. food characterized by at

| east one of the foll ow ng: said |ipophilic bioactive agent is chosen
fromthe group donsndter shjecodf thewresaptrinyentiehi th prdvilythemethedrae defigedeabeyet ikerein

di adezin, si Ly MG Bioad®dUgSit Edntrises § 8BMiletbod BhboheCi dS, and 20phyt osterol s;
and, said food base carrier is chosen fromthe group consisting of

sacchari de and [oisyso#ebhject df ehepyesanpimventionl td plogidathembtird ao b¢fmet abote, wheeeipr esent
i nvention to praoyi t fd : rnet.n:.sal f

adm ni stering a 5 1&%%? ?%ﬁ%tlméfa glgg S%?n'? edrléﬁ%ﬁr%ggga:gp O%mlgctbgdaag? qéaegtm“%tr??}gstegri ng a
25f uncti onal f ooeeltingraplinid iselyenhin Benpresineq ef a bjopctive ageplols fapseh fp@cthe &OUR he
present i nventi QR@ndisBnddrRurcEhain tdnedoRhidiagk, dsercd@d, iia®din aligvein, gahieti] ssemal d St ep
of adm ni sterj ng“% f.antd' gqalt rflood conprising an enul sifier further
conprises adiif ni &P M @Y ONCE T onal food conprising an emul sifier chosen

fromthe group cpPRShcklet StkcOdf tREEEs &S nfnforAD ProPiHEhORBNEASE BiRed 2BBvel Wherdin
anot her object of the gr esent jnvention to provide.the net hoqde as defé ned

above, wherein safdo bBase SETIEiti RPER dromn e £79UR FERSSEREPT FETENICLPTHRE A

conpri ses a st epobfacadndenimpseri ng a functional food conprising at | east
one additional bioactive agent, said at |east one additional bioactive
agent mi xed wi t Htisanathef gt ¢S shepresent inyaation tp proyide thepethedras definedbaboyss Wherrin
present inveni ORid kugPik endhedl Erolnfie groRp bunsistag ofdRhdy et s Wl mapleyrap.n sai d step
of admi nistering a functional food conprising at | east one additional

bi oactive agent 5 m xed with said food base carrier further conprises a
step of adm nistering at |east one hydrophilic bioactive agent m xed with
said food base carrier. It is another object of the present invention to
provi de a nmet hod of producing functional food conmprising: a. nelting a
lipid solvent including a bioactive agent at a tenperature of at |east 65C,
and, b. emulsifying the product of step (a) with a sem-solid food base
carrier until the formation of an enul sion conprising solid lipid
particles; said solid lipid particles conprising said bioactive agent. It

i s another object of the present invention to provide a nethod of producing
functional food conprising: a. nelting a |lipid solvent including a
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It is another object of the present invention to provide the nethod as

defi ned above, wherein said bioactive food conponent is curcumn. It is
anot her olbpeaect2/mBisbhe present invention to provide the werhorhiasoodsf i ned
above, wherein said bioactive food conponent is DIM It is another object
of the present invention to provide the nethod as defined above, wherein
said food base carrier is honey. It is another object of the present
invention to provide the nethod as defined above, wherein said lipid
solvent includes at | east one selected froma group consisting of
hydrogenated castor oil, stearin, palmoil, AlinaTMoil, Hi gh-onega-3 sage
oil, ponegranate oil, avocado oil, olive oil, and any conbi nation thereof.

It is another obyj 1@%th@lf ob§ebﬁ>f Qfeeiy&@éﬂt m'v&‘M&%' R)Qld& the ﬂfe@yd sleietilR@ a60¢, H@therds
defi ned above, wherejn said.|i o vent udes Si f| er.
I't is another oSPBRENgP sEHEfjp ‘% eaftrt%ﬁf ?aginhpt o 5‘?’@@’( e W‘ée%ﬁ’bﬁ as

defi ned above, Mbdbeserarda@i d enul sifier includes a PEG ester or a sucrose
ester. It is another object of the present invention to provide the nethod
as defined abovdt s aoteieabircisohithy Preasrh By atier '8 Proyidy dhe grthod gsydefingd ghoye. Hutheropj ect
of the presend icBM@Ring ®5ep 0¥ dispeRinz demdghonBishia garfides déthin Radfoadiasexarriahier ei n
said food base is heated to at |east 65C prior to step (b). It is another
obj ect of the pridsamntherabiectrof the present ipyeptiondeprotide theeméthed andefigdfapevedwhstsiv e,
wherein a di ametgh 0 orSRdviingSRlehd pdri dFissld BRd fol Bl ldcospahme@wrtmeei @bd®sd t0 5

mcrons. It is anather ob ect of the resent on rovide the

met hod as def i né8TEHBWET cUppEres;a It“%“t’-"eﬁ faﬁt)paftsofé?“¥ﬁﬁlé (Wt\‘& %"g’?‘é@f?&?rﬁ/
cool i ng a m xt urethinfsaid fobdlbasé qairdr. sol vent i ncl udi ng sai d bi oactive agent and
said food base to a tenperature of about 45C. It is another object of the
present invet i diis engtherabieptend thy PretsABSTEINGNPTETIde Tt TRthod abHRIRTISPRYG, wherein

f ﬁOd bas eddcar r :sﬁﬂ sts;ocmantvghgw 189 bhrdoﬂshlﬂ)llﬂd rbadbndlglues miteRFhgeN it galdib&pgr sed
therein and at |east .on ioactive agen in a 9 at

| east one bi oact’ ieea%ge €[ gomprises a.s ? allow a ?east ?tj %shimdqgéghg{f)f es |t
i s anot her obj ecmlcrwtohetrdaefcpm@@ehﬂttwen()énmlw mwphlewdofeodtbhye C%?Fpom tion of
matter as deflned abqve, wherein said bioacti. agent. is _a oactive food
conponent . i dt is AROMRRAICEiS e Preset ipyFRtg R aY|te ‘f‘en'geé}tﬂdlai) Flipy! %?VSV‘fdlfﬁe"t he
conposi ti on ma‘ reitl tey ofaﬂo\deg dafddigidadb eolidify toeargitles withindaid ifed base wari¢rdather
conmponent is cury grﬂﬁms&'a S g k ﬁlo@ﬂgtsﬁc?ﬁplcpwsafdtlfy glfto ﬁanﬁlepsvﬁﬁx?gﬁd ﬁ)(ghvlﬁ&tc'ax(?l@r to
provi de the conposition £ f1ned above, wherein said bioactive
f ood conponent ic8osgy ft%‘ét ?P‘m‘?é’?‘l‘ﬂiﬁ@ of pylifpartiqles apdsemyiselidpaticleshj ect of t he
present inventign to Vld he conposition . f mat hove,
wherein said f 03815 6%?3’ gﬁt o? gllg pre%enho rfgtlon t(f Prowse ﬂé_en% ﬂh% as 9‘ %megie Lo drt %

present i nvent i ahletst?Ofs o vaidleoacting ag@hﬂp@ﬁsqqateéwﬁbfalm{tltcle?r as def i ned above,
wherein said solid lipid, particles jncludes a& %east one sel ected froma
group consi sf ndt is BrOMRAPIGRE HEPEEFIERLETER TPV PREFR Pt 'S YR i naTM
oi I, Hi gh- omega-sBlesegpes diisdid bipotieggeaniatssochied withsadipadioleoi | , ol i ve oil, and
any conbi nation thereof. It is another object of the present inventlon to
provi de the congbisprotherebistt okt Peepenpigvegiion i prgvidashe eethad 3s defiaed Beispvictihg an
emul sifier. It ipmddohahd 959) &6lid BibactiaQgddf i© astiatdd WitE fbid panicked provi de t he
conposition of matter as defined above, wherein said enulsifier is PEG It
i's anot her obj edt isefottchebjqor @stBrrresentineentiprote prayidp thewiiethed astisfined psysiftthon  of
matter as defzgm(%oﬂ?mﬁga sfé@@fr dbtalhi aﬂl'eeﬁf@f@@ id 931ve§ﬁ!h5’se§ﬂl>d1 the lefoltp Ebnfl@inE bel €S 1S
in arange of 0.5 m crons. i S éﬂl her object_of the g ﬁsent

i nvention to prdviragsnaedfagsd: %ﬁar“brpﬁ}t}‘l high-gmagp- 6%81"11’\}’8’“8% Ve b ect

i n need conpri sidigoliaelsii; mdahesombpativontteedt: based carrier including solid |ipid
particles honpgenously di spersed therein and at |east one bioactive agent,
wherei n at | eastlt is@nghst obiest ¢f thetprsens wengiprutoprayide theymsthad)esriefined abpye diwthst ed
with said solid cbhtﬂisﬂlgﬂ@tﬁﬁéf@hﬂﬁgaﬂxaactlvs ag@Rotithekid pbd Bed cafer. t he present
invention to provide the nethod as defined above, wherein admnistering is
via an oral route. It is another object of the present invention to provide
a conposition of matter conprising a honey carrier including solid |ipid
particl es honogenously dispersed therein and curcum n and/or DI M entrapped
within said solid lipid particles. It is another object of the present
invention to provide the functional food as defined above, wherein said
functional food is stable to storage at 32 C for three nonths. It is

anot her object of the present invention to provide the conmposition of
matter as defined above, wherein said conposition of matter is stable to
storage at 32 C for three nonths. It is a further object of this invention
to disclose a nethod for increasing the concentration of a lipophilic
bloactlve ‘agent mnthln the body of a patlent conprising: i ncorporating
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It is a further object of this invention to disclose such a nethod for

i ncreasing the concentration of a |ipophilic bioactive agent within the
body of avpavixnsi4as defined in any of the above, whereipoTaptodi/biopmphilic
bi oacti ve agent conprises at |east one conponent chosen fromthe group
consi sting of curcumn, diindolylnethane, quercetin, diadezin, silymarin,
geni stein, essential fatty acids, and phytosterols. It is a further object
of this invention to disclose such a nmethod for increasing the
concentration of a |ipophilic bioactive agent within the body of a patient
as defined in any of the above, wherein said |lipid solvent is chosen from
the group consisting of hydrogenated castor oil; stearin; palmoil;

hi gh- onega- 3 saggis glother PRBEM R PRLA! iBVehtiondy HEAGA Qb Hefifedbbve, WIRELIANY
conmbi nati on theregf. t 1s a further oﬁ%eq{ quthIS.l vention to disgclose
such a met hod f o FFREHEPHYPIPIEYASHRE &b Pt fogrhbagt cagieT 1UBRsh RITHPrEes BisBRet i ve
agent wi t hi n t henikioghybiattiva ageat dhesat frars thel efoixn@dsisting efivitangifs ahdminarblowah safidur t her
conprising a step @fslig N9 the concentration of said |ipophilic bioactive
agent in the bIoog of ‘said patient in need. It is a further object of this
invention to di 9ck emteSdbiebt of thepiecltindetionitdprod@sthdgethddas Gdinaebbvepitictsin of a

| i pophilic bioactive ent thi.n th d f atient as defined in any
of the. above. _f Pt Fgk SaGne § bbbt B wR S Bla Bl @hlcp Rl Srftfids A5 bF
sai d |i pophi | i c nykingahyidspphilighiqactive pgentyeth|siid topd befe earie] patient in need. It is
a further object of this invention to disclos uch t hod_for increasing
the concentrati dgh's 8thgr ‘fsbieﬁtc?ﬁﬂ’ieIpfeéenb‘flﬁél%"t“itﬂ’/%r°‘él e "tm?/ﬁ“’?ﬁf FlPELREIRIEE o
patient as defi nad step dinyixiog at yerophitio Bipackiver tdeatr wittoisgid ifeid rigseacasriee FurGikr
raising the goncentfall QB oPhixfhgh fyddpRBPRbActiG aBinPaGleh ¥6m @RERLp LddsiliAE of
gastrointestﬁﬁaﬁgnﬁgogg g? sgﬁg g%f?ént iﬁlnggg. If isma_%ﬂ}?he? 0 fect of
this invention teebamit foseand fomeptaiigoratsiio sajddoqdibasy carier gith 5aid 597 baspecPrigh at ed by
a lipophilic bigactive agent rising..incorporating. sai.d . .lipophilic

bi oacti ve agent I ROl s of dhaPrese o Ampon R K hm%ﬁv?(g?oétfﬁéprgsﬁlgvae and
admi ni stering a lipprbdietbévactivaagentyadivid, eyd ©food dpsd chuiere vheseinlsaid §pid it & leaspat i ent
suffering from sahig,CRpdich bPfrticlel witin Aid HdttARcarflfaffdaidQf ledshiaft of MH6pRAd ON t O
di sclose a method for treating a.condition aneliorated by a lipophilic

bi oactive agéht P BEHHIEYI SR AEHH &S@?Paﬁ?flef'o a patient in need a
predet erm ned qF@%o‘ﬂ%%’ Tb?e]ét itﬁegp‘%én't Boglkiorf ttg(Bglvi?é thg %l:t&ﬁ?tféﬁ)ﬁ a@&%méﬁfabSJae above

conprising said [1poph _ oactlve agent. Is a er object of this
invention to di s¥rEssaidprEtelescopsitnptrest S% ardA07oqy/ ¥ ottbhiaPd i on anel i orat ed by
a lipophilic biqgactive ent. as defined in either of .t bo erein
said |ipophili ¢ 5F aelier ??’g”ta°gféhr?tp“’ises“{ N R TSR 88‘&“&5’8@%‘6’%6% e%h‘?d?"{g?vé?’ a
further object ofhetehissd lippylild bienptive agedi iscbioasévedepdisomponeat.hod for treating a
condition aneliorated by a |ipophilijc hioactive agent ff gefi ed in any of
the above, wRbr df i 2eeterobjscif fipresat lﬁ‘l"‘iﬁ‘&‘é’t?\?@“&@@ﬁ?‘m&t@ﬁ% qod @ydefiped ab%f@t one
conponent chosenvhkfeimrmit higophlio bjpacion sdestt domprisef at deast@uercamponthni ¢hdeh Yiomabeane,
quercetin, diadezln,.. SiJ: ri geni i S I ak t 1ds..:.and ,
phytosterols. | tg;(%ug_coarﬁktﬂéﬁéwg%?’e@%nﬁ%)?hgmng’ ﬂ%%%%ﬂl%%ﬁ%’g}{}gﬁ%’l %éu ééig’uch a
met hod for treat$Wgiaba®cads erdhyiaserls-or at ed by a |i pophilic bioactive agent
as defned in any, of the abov wherein.said |lipjd.solvent is . chasen from
the group consi slf’isﬁlé’tthc?’fo Cta‘ffgﬂge FaYe V%lg%ntat(% roc‘ﬂlidF{;he &p ggf“ﬁ%f(’d 6551?6%1{1% aﬁ?ve’

hi gh- omega- 3 25 agehemin|said pipidegehaseatiiomahd groupyagnsisting off Hydroganatedecagspr oil; stepginany
conbi nati on thergaf ol high-Sm&aBUlabh1@fl; poth@fahat®Toill Bicsado NMEMYIORIL @nddlasCc! OSe
such a nmethod for treating a condition aneliorated by a |lipophilic

bi oacti ve agent °81'§b‘5°é‘f"?tt'1‘§g°fi n any of the above, wherein said condition is
chos_en fromt .he o %e?&ﬁ%’! o%ttﬂerbgesé?lt inV UG pl%'vrag“ﬂ‘-@ ?lﬁxctiop %oﬁ agclleﬁgé?lsagove,
respiratory diseases, 1nflammat|on, cancer, |eukema, |ynphona,

gastroi nt est i nalwhemhead Dod bassafrisiis p Hamidat PamdEPerausy east  cancer, ovari an
cancer, head and neck squanous cell carcinoma, |ung cancer, nelanoma,
neur ol ogi cal cancers, gastrointestinal conditions, gastric ulcers, colitis,
bowel disease, crohn's disease, colorectal cancer, fatty |liver disease and
Non- Al cohol i c Steatohepatitis (NASH), edema, arthritis, pancreatitis,

ocul ar conditions, inflammatory di seases ghd any conbination thereof. It is
a further object of this invention to disclose such a nethod for treating a
condition aneliorated by a |lipophilic bioactive agent as defined in any of
t he above, wherein said condition is chosen fromthe group consisting of
respiratory papillomtosis, prostatitis, cataracts, allergies, bronchitis,
asthma, celiac disease, non-celiac gluten sensitivity, and irritable bowel
syndrone. It is a further object of this invention to disclose a nethod for
provi di ng adjunct therapy to a patient suffering from cancer, conprising
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FIG 3 is a mcroscope inmage of curcum n powder particles (crystals) in
honey with particle sizes of 5 - 100 [um FIG 4 presents m croscope imges
of curcumvo 28/g2814ki pi d particles (SLPs) in honey with acmaemipasbicl e size
of <56 im; the curcumn SLPs dispersed in water; and curcum n powder

5di spersed in water. FIGs. 5a-5c presents graphs of curcumn levels in rats
follow ng adm nistration of 400 ng/ kg unformulated curcumn or curcumn
that had been fornul ated according to one enbodi nent of the present
invention. Fig. 6a illustrates the delta in the plasma curcumn
concentration while using the SLP and 10 Meriva as a function of tine (15
m nutes, 30 mnutes, 60 mnutes and 120 mnutes). FIG 6b illustrates the

delta in the nugpg @noﬁl'e,'rr&%b@d? ﬂﬁ%&@éﬁf‘ﬁ@é\ﬁénqg phidd e BRIl dDE ashebna@nGoEr | Va
as a function of tipe m nut es, utes, 60 mnutes and 120 m nutes).

DETAI LED DESCRI PFFERse-oqd esq RN i?ﬂ‘si BOPSTMPSRIy description is
provi ded, al ongg{ gnoﬁ\leJ ?‘? thao‘Hh%r §ese91 geﬂﬁonm) gt%ella%]thb !ﬂﬁﬁé‘t{&hdl Pdod aS&kf aB&eenabl e

any person ski | I'e ke use e invention and sets forth
t he best nodes ceﬂeeﬁeﬂ&oéaa%mqﬁe @rlwetbfﬁ%ﬂlemoueeﬂﬂflg}wﬁ@f Séiff'a”tdﬁis)g“l’?ﬁ‘%ﬁentl on.
Vari ous nodi f4 cabiy@bharidopeeer, is adapted to remain apparent to those
skilled in the art, since the generic principles of the present invention
have been def i ndtis spthei dbjectadfithe presenpinvepiieiets previdefhe) fractiopal dof endefinddgbeveand a
20 net hod of progdeeinngidts SWBsen ek HRLEBIY @nsisibE 0PRSS Qhte bypMEBid Riple
provi des a conposition ich can be used to treat disorders and pronote
wel | being. Spec¥t?cally, the present invention can be used to treat

subj ects suffering artoch% tfecCht e pPEIAD G i AD g,%clﬁe 6885 Gonal 78l bOaFARGEES,

| eukem a, Iyrrphorra ol ntesti nal cance eni touri nary cancers, breast
cancer, ovari@n Vt’,ﬂaliﬁi@éﬁ“dP%&ﬂ”&h@%@@k“@@”%ﬁﬁé%‘ﬂ%”@e@?dbé%ir%‘T‘ﬁorra | ung
cancer, nel ano ol o can ers nd sarco ast.roi nt esti nal
condi tions suc krquglé 033‘5@11‘1%0"%3]"@5?? S Rt grov% e F“%&fogaelz?g,gs ‘(?:etrf%%ng%ve’

di sease, col or eothaleincahpaeticles fatptise migrowhergdi sease and Non- Al cohol i c

St eat ohepatitis (NASH), edema, arthritis, pancreatitis, _ocular condl tions,
i nf | amat ory di Sbisanoder Qbisstitheiprrsent BXBHIP AEoVig e Sinehond! Sewp At fafiaediP¥sct i ve
agent into a phavieRReald inkakphereiigvodiantenys beowti (i ad sturer eof as will 30be
descri bed hereinafer. It is within the scope of the present invention to
di scl ose a mat hdtiis frpthepebisgt ofithepreséme inygnijon ta progiderthe funpiippghbood jas defingslabensi cal
drug to a pati emheﬁklfsglelbirﬂcgesfafecﬁﬂbs‘é@frbrﬁl tHe ZRRP ESnsist@@ Bt 5olill Pir@dds iaRd@demisolid
conditions such as: gastrlc ulcers, colitis, bowel disease, crohn's

di sease, col ored®%f'*cancer, edems, arthritis, pancreatitis, ocul ar

condi tions, inf 'Iﬂmw il FARReRent ﬁOé?iR&d t% bRidk e %&%atfaoa ds &e?ihéii albweor)hl lic
bi oactive agent 1nto har maceut i cal dr by the nethod as will be

di scl osed her ei ¥etedpt 13%7@%;5’f PRI a@ﬁb‘s ‘E?ﬁ’é‘raﬁti WihsagPattiles. o esent

i nvention may_ be bet nd rstood Wi r.ef d
acconpanyi ng)gdegc'rs bt |ero?1b ‘gel?e e expl ng?nnt:gﬁ%"ﬁgﬁl?gg@wm(%oog %%@ﬁg%?raebﬁ}tg of the
i nvention in detvehelleln af leasy @VQ%SWIWM@P@@@SWH@ with@idpatieleft i on is not

I|mted|n|tsapllcatlontothedetalls h l.l o
description or éE‘é ARAeR 9bisgt of thePFRsent PXEpPTLE P‘ﬁ‘ﬂ%&ﬁﬁ&? tﬁ’f‘?l 5??3 a%‘? VgB‘i"% of

ot her enbodi mentvéherin betfvednd®D ¥4 gndS&otf saidtgloaotive @gent is excbcdigt wnth\sauia?mrtldass ways.
Also, it is to be understood that the phraseol ogy and term nolo enpl oyed
herein is for tHeispgipthsoedeecint thyeesssnt Bt"?“gﬂl ‘aﬁﬂ"”éﬁg‘ﬁ fipctiond! fopd ag %‘&ﬁ‘%{feﬂ"’as
limting. Wibi e fu@dtompgidcheemugtent i nvention to practice, the present

i nventors have devised a novel to approach for fornulating a conposition
whi ch i ncl udes dt # emthebebsasidof derprasent inwgnsiencto wioyvide the ffungtionsl firod apdafingdabess, | oaded
W th a bioactiVeyR@aRkd enli18fidP s SRR fronPRPRSIp bRBdRE PEG Estls@Bd fBbicatry of the
bi oactive agent to the G tract while providing a nutrient base and

el imnating or riedamitagobjdef @ nigipresenotloengonay ptosEt the fimst®od ifatl @gldefin¢dnbovee

bi oactive agent. vgmha%md @ﬁﬁ&fé{lhsrhgp ﬁp&oeﬁﬂsmhe%ious BéhsiBiin gspﬁﬁcdowe@;sl on
there is provided a conpositlon can be used to treat a condition
or disorder 8¢ pESHteagte. %ﬂf’ﬁ“&lsﬁmﬁ%ll being in a subject such as a hunan.
As i s described hereinbel ow, the present conposition can be used al one or
as a supplenent to other treatnment approaches. It is a further object of
this invention to disclose a method for providing therapy in termof Parnma,
i.e. botanical drug to a patient suffering fromsolid cancers,
gastrointestinal conditions such as: gastric ulcers, colitis, bowel

di sease, crohn's disease, colorectal cancer, edema, arthritis,

pancreatitis, ocular conditions, inflanmtory di seases, conprising
incorporating said |ipophilic bioactive agent into a pharnaceutical drug by
t he net hod as def| ned |n any. of the above The pr esent corrp05| t| on |ncI udes

.
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i nventors have devi sed a novel approach for producing the present
conposition. Such an approach enables formation of the solid lipid

parti cl eswbShPsp3ls0aded with the bioactive agent 15 w t lecmitier/bmers based
carrier, thus elimnating the need first to manufacture the bioactive
agent-1oaded SLPs and then to mx themwth the carrier. It will be

appreci ated that such an approach substantially reduces the tine and
effort, as well as costs needed for production. In addition, such an
approach obvi ates the need to use harnful organic solvents such as ethanol,
hexanol , ethyl acetate, acetone, ketones or ethyl nethyl ketone (see US
Pat. 6,086,915). 20 As is described in detail in the Exanples section which

foll ows, the prasgafotfePsHRRSIfltHe Prsdnt innOSHIE BFbvidY the AmBRhA1if8dd ab ldPidgabbieC
bi oactive agents and | at. are soli erature), heating

) th at room t
to a tenperatur é”hB’FmB%{i g’:@‘g‘?fs%%‘mﬁ’rfﬁlfn%d Y’:‘ﬂh"ﬁgaséﬂ‘t?!ag‘g?%?fﬂﬁ%?“ﬁ%a%%‘éti t in honey
Corormlar 100g, Dandt: Skl drdllrthl lnfenfifity :p?)gidié 1n0 SRESRATA s RERQGbIRAL S, tO

45 C) thereby allowng the lipids to soli | solid or semsolid

nmi crospher es” wi tHemintspig ahlgasegne agditingl binagtive Agenicls (s fambihe pour-peatisiag &f i zed
by several unj quaarhigadnlim@sralsThe solid |ipid particles are honbgenously

di spersed within the food-based carrier and constitute 5-40% (ww) of the
conposi ti on wit Ht is AtotHergbiect of @%op(esent ipreafien tp @rpvideriho dinptional $ood a3 ddfiaedaborg0%s i n
the nost pref errgagd.aRAOHIAR BheddiAdnal iRAstve g&nﬂéé’/ﬁgyd@f,hmmamv@a@hﬂ. ve agent or
agents are associated with the solid lipid particles. This enables as nuch
as 30% | oadi ng af is anoftar shijeet of e plesas inkeantiayto \provide the lfiinctivodlifacd aadpfingd dbbner eby
enabl i ng deliver . - 0, i i - S . present
conposi tion. I'n elsagic?cf!‘n? ?%ﬁ?pﬁ{ﬁﬁgﬁ{lfg‘ée %}F &%gﬁhpﬁgﬁﬁ%itﬁé%p%rg? %Fgg% 0? g?bglgﬁltn?appi ng
t he bi oacti vé0 adfelate. aphisres gpfoa#isi ve S5odors or tastes associated therew th
as well as protecting the bipactive .agent from 3 tract. degradation.
Furthernore, the' SPTRF PRET 8 %%Prﬁe&tl %‘%nt\ﬁnttﬁiprﬁmfi%%mfe%l?é?fi Pé%vg“{‘“gragﬁf’asqai‘%c| osed
herei n are snal Ibiastive agentitoz swbieet insiegdcompubsingradministeting 4 furstienabifoedseomprisingiat and
delivery of the gty dpREE SRLAN ag@ﬂtagsﬂgggdjwftlhﬁﬁi@rﬂti@é diBirled 3GthiNBI 6L NI Ng
the snooth texture of. Fhe food carrier. For exanple, 10in the case of
curcunin, SLP pdR¥&HFfig of this active agent reduced the particle size (in
wat er) severag]f Fi - C. : Uil d i -t he

bi oacti ve agglnt q}"rgér(r% ?—lgéec%g%hgﬁ%%nﬁ%ﬁeﬁ!@ﬁg rrlg{kji @Qﬂzﬁédgggﬁégdnﬁg}%%%ge#i pi d,
a more control | edidgise of admjpistering racfupgiigral &fod tfthet pogpEtes P eSten P& AEMINistedg | ed.
15Fi nal |y, si nceumkidmcodd h@skieibaag hiildas oagdemeIolRvirgdi spersed in the stomach

as very fine mcronize ‘tpcles (See. Fiqure 4b di ssol ution and .
solubility of a bi 0% FR?E%@E‘H%“EY% ggSi‘}b‘é t%{"ﬁs i grf)ﬁnyt}lée R ‘?h%“"ﬁ‘%“é%ent
formul ati on. As i s diedelylrathace, alsoetn, digdegiar sdlymanpgenisteifi, chsonsid] fadysasids.eed ri er s
are suitable,for use ﬁﬁ%tgg?ergmgndpresent conposition; carriers such as honey
(in raw or nostly raw forns), date syrup_and 20 maple . syrup are . res(FntIy
preferred due to th¥d faetithateermicady © sﬁgrfrﬁ'ln/@f’egr‘r‘é’ﬁt°°8% %r‘i’?.sa‘i%‘ﬁ‘g % The
end result of the worgslysichadie spre@. community i s honey. It contains about 41%
fructose. This nakes it the sweetest sugar known to mankind. It al so

cont ai ns about J5Brepthgebisst of S5 peebrsLinventiap toalowde theyBerhrd a5 defisetabecevhessiny snal |
amount s of ni nersalStep o8 adihifterin@CG fifictioldD A& fAkHSO coiipFifedianstep e abhiisiadidg Of t he
trace el ementss t}ﬂ‘%} t dhunnrpsinb%(lj murﬂstlefeegs. The health benefits of honey
depend on it$ quiTTTY W CRPE2E" FURCES on of the pollen collected by honey

bees. fThtehqualhi EIYis‘Q{lotl'ﬂp tc%f%e%laéé_ﬂt @lb&ﬁ@lthtegrowe tﬁéRgStﬁoﬁlsais aaaants\h-_, wRFein elrr})ve

many o e phytonutrients found in raw honey. . Raw honey contains.snm

anounts of the sAfetepoLifministginge fetigpal §ad; ‘?X\Rﬂslutgha"i ?n“éfl%b??ﬁﬂgxcoﬁ‘f’%‘hr e of

resins and ot heradsinstisgcfestibrabbodromeryshges etngsfidr chosadilomttieegrdup vansisting ofrake i t

saf e from bact erI;E%eg{ggmgatspggse 'egs{]o-or gani sns. The resins found in propolis
I tf

only represent a snm part o e phytonutrients found in propolis and
honey, ot her ;phyit Rkt &dcsof kR prReknb@dAtidno Protidd Ry mathdd 4 Hefined dbsveltaegeibeen
shown to possess .ancer-ﬁ)r.e.vtenti n %dal?&tifﬁ&lérr@orm lgets)gesgeti(gsadmi;l;hersme a

subst ances i ncl U8 SIERf airuinizfRhng 4 fpetiopal dood furthicr, comppses F ISPy PURAFFE% 2, and
phenyl et hyl di net hyl caf feate. Researchers have di scovered that these

subst ances prevent col on cancer in aninmal sgby shutting down the activity of
two intracellular enzynmes, phosphati dylinositol specific phospholipase C and
| i poxygenase. \Wen raw honey is extensively processed and 10heated, the
benefits of these phytonutrients are largely elimnated. Date Syrup Dates
(Phoeni x dactylifera L.) are an inportant crop in the desert regions of

M ddl e Eastern countries. 15Date fruit is a highly nutritious food product.
It isrichin calories and in mnerals such as iron and potassi um and
contai ns nodest amounts of folate, and a small anount of vitamns A and B.
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curcumn, Silymarin, DIM Cenistein, Quercetin and D adezin. Conbinations
of bioactive 25 agents, e.g. curcumin + diindolylnethane (DIM or essential
fatty aciVe 202PR3ead EHA) and phytosterols such as bet aPST{bXX1Eph76
stigmasterol, canpesterol, and brassicasterol can also be used with the
present invention. The bioactive agent or agents are preferably associ ated
with the solid lipid particles (e.g. entrapped therein) as described
herein, although in sone cases, the conposition can al so 30i ncl ude
addi ti onal bioactive agents (e.g. vitamns or mnerals) that are directly
m xed with the food based carrier. Since solid lipid particles are

desi gned for entrappi ng hydrophobic (water insol uble) conpounds,

hydrophi l'i ¢ bi oagdctiotel fogiesdinprisig dl 16hstvat adaiosall bibativeagéng sai®ht Ragt phe dipifieat  and

as such are preﬁﬂmgve e%%ﬂ%guﬂhsmf%my tqmtgp carrier of the present
conposition. Thus, br g5et| Ve "agen such as curcumn and DIM as wel |l as

quercetin and dl@i@%ﬁar M@cpdtﬂé px%te%t byeqﬁ&nbabme B ElethALS dPRQT doyvelTviserdid! € i n

a food- based carrler refer tra in.t particles
of the present COSERT EBRNCH G- eH o DR e etéeaa@gmdgmgtiwaa%veéeab| amin,
fol ate and i ron nigsl Wwier sagufsodybase candet d)rther @mprie$ erseplof adminigetingiat &adt loye | nt o

t he food-based i 10 Curcumn Curcumn a
pl ant poIyphenoﬁ§@é&§%b%‘n%ngﬁgﬁ%gﬁ%%%mn?&ﬁh%c%ﬂgnt Curcum na | onga, a key
i ngredi ent of | nglis atbtietdbiey: of B pRseAT ifvehtard tdR&AdeSIMEMId bprédRcingiindionsl Bod t O
have anti oxi dant actLV|ty, to inhibit the proliferation of cancer cells,

and to inhibit iAFPEMati on. Curcunin inhibits the production of
pro-inflanmat ory cytokeltiesa lipid solverg cligifza bipaqtiveragent ab A tegmeratre obaidrast §5°CL - 6
secreted by activateggnmacrophages and T cells during an inflammtory

response. The mechani sm of .action. of cur i nvol ot herthings,
the inhibition of inp§PEshing he pradugy 9fis ea?ggtﬁr?aﬁe‘t‘hﬁiﬁ%&ﬁyﬁt%t“ il the
partici pate in cancefornagdd o aarechulsion tdmprising badidiipidrayiclee spdpdid lipddiadicled by
NFkappaB, COX, |ipo &Mlﬁs §gd§ mgapd i nduci bl e nitric oxide synthase
(INOCS). Curcumn is ca re5u0|ng aberrant up-regul ati on of COX

and/ or 20 i NGS inis Qtébﬁﬂel)/obj:‘eﬁ:taﬂ&ﬁ pRfentGiefition @R aSneiidd of Podatiggdfundiibiabiobd key
intracellular el ements involved in cancer cell proliferation. Significant
preventive and/ of "BUr&ti ve effects by curcum n have been observed in
experiment al ani mal 2. msieg s lipifl scdvepiundbiding @diogétive asetat a fempirafee ARt death 6EF:
Because of its |ack ofgapparent toxicity, curcum n has been recently added

(August, 2009) to FDA ne arded

recormended maxi rrunE sca’f“lem (P%/%‘Sa [ﬂi’éc}e%ﬁgﬁag% &af“eéthﬁ a%"%t“’%&é? E S“”b er
human, per day. Ingesbmdmmamdmnmm;suhkbhﬂcsm@mmphmwda<amdﬂ@@§eéewmewels of
nostly due to poor ab%gﬁption, rapid nmetabolism (see Figure 1), and rapid
system c elimnation (Anand et al. Mol ecul ar Pharnaceutics Vol. 4, No. 6;
2007) . Nuner ous 1appiRRESHRSt Jraieereb@e]ﬂvduﬁkdﬁb prali@dthé Methddlps daf@ed db6ve, wherein

bi oavai l abi l'ity of curctunin ichies include use of adjuvants

t 2 bib f{ﬁ?
such as plperlneagam?%Pﬁagm 8 %ﬁ??\& °m§ ucuroni dation; use of |iposoma

or particulate dgjs 'ﬂo@feyo@&mf%(brb%t in¥eRBonQh pﬁuﬂ@tﬁmn%@lh@amai dbBvedwheasip| exes;
and use of curcum.n, stru %%fra anal ogues (e.g., EF-24). Figures 4a-c

illustrate SLP-cAfenTixe PRINEY SHRWY™ n a honey- based carrier (Figure
4a), dispersed i) uahef, VageFL&ldte%reéa maeqﬁonqutrwﬁa Be fattt{ataehérmsoeaut @i r OM

m xi ng curcumn po wat er ure ) D1 ndol yl methane (DIM DI M
is a b|oact|ve a@@ﬁPN@eT®WEHmPW%Mf 1%85|ca vegetables such as cabbage
cauliflower, Sel e Bblé Otu gf%heapegen 11;1\9e?1 c%ltb rov1 tkll ;n?thc%fas ﬁcg' ngc{ a% ves&'ﬁlegé

i ndi cate that * &% |b cancer-protective activitie

especi al l'y agaln@ﬂﬂwdhwaﬁymmebgkaS|a (breast cancer) O al |ntubat|on of
DIMin a single dose before carC|no$en treat uceg t he i nci dence and
10 mul tiplicity bF RANFEENRF B PERPhPHEEMde Prﬁb‘ %Im (e Fsfing ‘fe WRFFY at s by
70 to 80% (WAt t esaldaipig selveralincludésaan doest ofRe selecte® From (alSoB) codsdslif df4Hy8ropenatéd so,
repeated oral adm nistrations of DIMduring the pronotion stage of

di met hyl benzant hr acene-i nduced mammary tunorogenesi s inhibited tunor growh
in rodents by as nuch as 95% (Chen et al., Carcinogenesis 19 (1998), pp.
1631-1639). 15DIMis also wdely used as adjunct therapy for recurrent
respiratory papillomatosis (Auborn et al., Antivir. Ther. 7 (2002) 1-9.),
caused by certain types of human papill omaviruses (HPVs). DIMs anti-tunor
activity is possibly through nodul ati on of the i mmune response. Studies
have shown that exposure to DI M could influence nmajor immune responses,

i ncluding natural 20 killer cell activity, antibody production, and
T-cell-nmediated i nmunity. Inportantly, DI M upregul ates the expression of
both |nterferon (IFN) y and IFN—y receptor and potentlates t he effects of

I D 1 o o, o o . o .y o I B




i mmune response. The cytokine repertoire present at a tissue site

determ nes the type of host response directed against a tunor or an

i nf ecti onwol2nthaesi42cyt oki nes pronoting the devel opnent eCTAEmel/boosrdi at ed
i mmuni ty can induce or enhance the anti-tunor and antim crobial inmmunity.
| mportantly, the hematopoietic growmh factor, GCSF is a cytokine that 5
i nduces the bone marrow to generate nore | eukocytes, which are essenti al
for fighting infection and cancer. Collectively, these data strongly
suggest that DI M has potent inmunonodul ating activities that are consistent
with the anti-tunor, anti-viral and antibacterial activities of this
dietary Indole. 10 Quercetin Quercetin is a plant-derived flavonoid that
may have anti-i nfdAuiBkasiy pARhi2 Alida®% bifl 3ith-dAeQNS ot 68 -pofbb@nge bil ivb@Yo have
positive effects _in conbating or hel pin 0 prevent cancer, prostatitis,

heart disease, @#t%iveebandany Ompgrtioa fRmeel anmati ons, and respiratory di seases
such as bronchi ty 3 . - t r ace of
the three f|avoéﬁsg%ﬁgr@@%ﬂ%ﬁéF@??ﬁﬁﬁﬁﬁ%é§#ﬁgxaﬁﬁﬂﬁgffg@#?%nﬁﬁgaﬁﬁggéon-s
normal di et was said §pid poderiduther ipclydesaagueleifiery i sk of pancreatic cancer.
Quercetin has denonstrated significant anti-i.nfla t.or ciivity b
i nhi bi ting bot h At il arereaf Bupishds PrﬂY‘%“ttg"‘rr‘?‘m?@dé‘ﬁ%‘ Biddpve: Yheteln
al I ergi c/ i nf | anrseitl emylsifie dicatayr EG kster akdu¢rpsemsteri t exerts pot ent anti oxi dant
activity and vitamn C-sparing action. In mce, an oral ?uercetin dose of
12.5 to 25 ny/ kdtF ArOfenebEgt o di5 @ressriypwatign s prgyidethe Bethad a3 Asfingd adevenVhSFEY ker s
and i nproved exeaigicaPeratadisr7ance€. An in vitro study showed that the
conbi nation of quercetin and resveratrol inhibited production of fat cells.
Geni st ei n/ Di adeZt inar@ehat epjest of the mesedt ingpriédnrio prevdy thomethndgm defingdabaxss Vierep nunber
of plants incl udhidgol YRk 13 heated Yoiut Rt ER@PSor toSRY @ans, kudzu, and psoral ea.
Besi des functioning as antioxidants and anthel m ntics, many isofl avones
have been shown It is anofieesbiect of vie pleseaninyentionam providenthemesddra defined aboeptvieredn
causing effects d&&f&?ﬁ%&’%liélim betfciel R if 1AHE of P38 Ghi¥nst he hor mone
estrogen. Genistein and other 1soflavones have been found to have
zglnti z;ngihogeni c inElalingr ((tﬁza.lctlcnrhqie@gs&lommﬁdnaapreziddtﬁwnmaoddeﬁeas@b\&) whegdird Imatyb
ock the uncontroll.e e [ oWt ssoci at ed. wi t-h .30 . : L kely by
i nhi bi ting the LR fﬁ%&e‘* 2Rl 3%’%1?s°°?lhngtah'3'x%ed‘§/fq?lﬁg‘%%@g{i‘f ifRhe F"l“k
di vi si on and celYioagiye egentand sadifendibass tortereperptuserfRoyid*Geni st ein to be usef ul
in conbating leukem a and that it can_be used in conbin?tion W th certain
other |eukenia CHFARIERRPIGT UG PEEE™ IHETBPEC PREFT 3 EYPPLLE 7T MEfT SATRFTIRE 2
5Silymarin (SM fhai-tasel icpagrhdomprsingxsblidaliftid pdrtialds Ihkmoégdenaisly dispandd itgregompesed of
sever .al 1 soner fll:a@t\/&féodidaaﬂ@r&ﬁent,Iv[;}lex\élnt dt _Qea?tng)%ﬁ@f gﬁ% atrlga'%@@r{ecﬁ}oaét'ﬂgga%éﬁ id hat
silibinin (major active conponent of silymarin) has hepatoprotective
(ant i hepat ot oxi c@soppteshuithtspid solid lipid patiglescancer effects in human prostate

aden_ocar ci noma CIF] lar?dtheregbt' [ P&%’i‘e— Crit% nmgglggn %ngovfd ¢ Igp ig(l)’lﬁ[ ofqua nas Qéﬁ%@dﬁ
carci noma cells, R

ice ¢ %2]1%69

urman ectocer Vi cal carcinona cel'l's,” human col on cancer
cell's, and bot h abemsl whegginghaid Biogetivesagent Is a higprtive foedngmeaerti nona cel |'s; see, for
exanple, http://en.w ki pedia.org/wki/Silibinjn#cite nate-0. Cobalanjn
(Vitanmin B12) Co‘btil‘%ﬂ‘ﬁeﬁglé"(ﬁh? Rt ey VERtioTh i PRy ISR AT CBRPOS PO %&‘aﬁff&égefggq |'s and
bone marrow, thebowe}dbeinssidbibdtivedbodzamipnény dreatesn. f ats and proteins, nerve
and cardi ovascul ar functions and plays a role in DNA synthesis. Deficiency
of this vitanin Hhipnahenehicchefdhs piesens ipyentien foprpvide theicompasigen of qeaeres dsfpe
shortness of br esé, widefnfshig bibodcyiveraddicbmgbnentBMiihdolfa&kane (MY SW Ngs,

di sorientation, dementia and consti pation. Cobal am n doses greater than 3
mlligrams dail yitiyagoticachiest efjthe mesent inventiorsto pEylsia the epmpogitién ofimstteryas defoed s
primarily in peoghR Weleh s20 fddBbBOSAEPE hRy.and nyel odyspl astic syndrone. The
remai ni ng cases of nutrient-deficiency anem a are usually associated with
cobal am n, nost If kaaptenbljact sfahegira@eht inventiorod-pey bia kte rRbmpositibradfsiGrtgrtas definedand/ or
rolate detl ol encYove ARAAT S Rhib flRAE YrcRESUN Basd Jn GHERS from REBRLRRL LN S

wi th mal absorption, but it I's often unrecogni zed or not Investigate

because the clinical manifestations are subtle. 25 Fol ate Fol ate plays an
inportant role in the nmetabolismof nucleic acids and am no aci ds.
Consequentially, it is essential for cell ;growth and devel opnment and nor nal
functionality of the nervous system Folate deficiency in the elderly is
characterized by anem a which is 30 acconpani ed by synptons such as,
shortness of breath, fatigue and weakness. Fol ate deficiency may al so cause
a sore tongue, depression, nerve damage and infant neural tube defects,
heart defects and |linb mal formati ons. Fol ate doses | arger than 400

m crograns daily may cause anem a and may nask synptons of a cobal amn
deficiency. 1lron Iron is an essential part of many biol ogi cal nol ecul es
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10 Thus, according to another aspect of the present invention there is
provided a nethod of treating a subject having a disorder which woul d
benefit fwormidmespbysi ol ogi cal effects of the curcum n ®od/inzo1Dbdvspr ovi ded
by the present conposition and the nutritional effects of the food based
carrier of the conposition. One exanple of such a disorder is cancer. In
cancer treatnent, the food based carrier is 15 honey inits mnimally
processed form since it contains natural anti-cancer chem cals and
provides nutrition and the physiologically active ingredients are DIM and
optionally curcumn (both in SLPs). Such a conposition is especially
suitable for use as adjunct cancer therapy. The effect of chenotherapy is
not specific to ¢anasfenst& LdtoP Bl ASriS WF hain bill RAESM LY, ﬁ%}{-%fn%a%' ohge &fif ect s,
such 20 as i nmunosuppressi on ang r%el_ 0s ressi on. DI I¥I woul d reduce

chenot her apy- i ndQEEEPF &h Y959 L uts o4 and ary cepPiPRY PN P& ymune responses in
chenot her apy-tr gal C ti t il rem

addi tion, si nceqﬁ%%gnh%a%ﬁﬁ(gn pl(r:egér?%ﬁ.%énﬁ tg\%)gglr:lgﬁlm-d ngmaﬁ agﬁgls ‘ ﬂg%dt erial
properties, congberptiignr comprising aperaddfiet- conposi ti on by chenot herapy-treated

cancer patients, can _help reduce the incidenc f viral. and pacterda

i nfecti ons 25asdbl ?’E’FQW%E (ﬁ%@ﬁé%‘f Wé?‘gg‘ytf’ p@éﬁ% g’F c%“é‘fc’ic’llé?]ntog mc?geﬁ eedfl?deat ed
wi th three dail pbadesdsrenfsaid breulypiee s@RE. conpositi on, with each dose incl uding
1 gram of honey, about 200 of DI M and about, 400 ng of curcum n._ The
present inventi dghis axhenpbisst ‘gghed’é"éﬂ“ {ngentiondtg proyide e qupROsitien.yl Maligr @y d¢fjnech agi ng
and i nmunosenes Gbsveavhed a ThdeterTsdiEsoBd/lipidpartidledie ingoage cfteytas imduranst i ¢ and

mul ti faceted changes with agi ng. These changes occur in all type of

| eukocyt es, i nclluidiarmther pliest pichthprissnt invertion ftasproyidecingthod of providing a biaoactive
monocyt e/ macr ODQQ&%@ sﬁj@&dﬁl in&eid@orﬂﬁisih§acﬁﬂdstéiﬁ§ B fRl-biskd daffer B&dirg solid lipid

Accordingly, aging affects both innate.an daptive imune functions,

Col | ectively, trﬂa‘gdﬁsr}t?@@%egmisg' dgsg‘frfegﬁ“e“ef"rﬁ?gﬂtgl&f‘ﬁ%[?céoﬁ%flevc AP & EFS 1o

t he natural grad0%lof shistagleasbenabioartivarzent k@sspaiatedvathssid soliddipid paticedvanci ng age.
It involves both the host's capacity to respaond to infections and the 5
devel opment of |loRanothsy opiertpfhs aresrahipyeptiondypravidethq Bethpd ag delingd phpvepheret s
age- associ at ed i.AWBRritkas vicinainat youtes ubi qui t ous and found in both | ong- and
short-lived species as a function of their age relative to |ife expectancy
rat her than chr dhisprsthiecebiect 4f the prepant ineentiqyrie praeidegicompesitjon of Bist popritieg 3/
factor to the ingfoasse hd@sHiQBKYIPR pafiRIed héthdg¥noadidl disRrstBihbrtid addTBR@mi e

el derly. I mmunosepescence is not a random deteriorative phenonenon, rather
it appears to if¥ ?rj)g f‘??’ip‘?ﬂéﬁ‘g'ﬁtﬁa“&?ﬁ’ﬁ%@%ﬁﬂtf%ﬁary pattern and nost of the
parameters affeg l@qnomérl BRI ARGACHE R ForAD BRHe 10 R ARE 20GRRLd oveONt T Ol .

hnnunosenescence can al sO be someti nes envisaged as the result of the

: e
conti nuous chal |YER§E sgjf f“f‘ﬁ@“ﬂﬁﬁ’ﬁ@ﬁ?‘éﬁ%‘f’éto’@&%égrCef°’ctBre%1m?}’§}si ety of antigens
such as viruses .and hacterjg.. | nmunosenescence | A0 f ri
condi tion | eadi r{gls ?’S’%ﬁﬁ?\b ec{p%ttﬂff&r SOt CATTY © ipror‘ﬂ%f ?hgﬁﬁp%%g%’l ({f%l%%%o ?éirnr%d in the
aged popul at i on.abggevhdeiperid eqmpodition lobmitieris stabie te pianagpas 325G dpr thiee mwgset i on of
hemat opoi etic stemcells, decline i.n the total number of phagocytes and NK
ol T's hnd s deolll R SRHErHF S PRI © SRt Pt B pucs AeDEROETyEn of
| Munosenescencer liphphili: igicting dgent agtsio gheabadyl ofifatpatieat, dersprising ineerivotife sare
production of nqwo@ﬂilc\;&%&mgamﬁ%@ﬁlfﬂﬁeqctﬁag?oio{j] %%meem{ afOBPRE Gh&E, g, menory

cell populations. This has been I nplicate .the 20 inc¢reasing frequency
and severity of piisigenes Pedetprmined quaptiteef said fnglional foof fojapaReRt B PS?d-di sor der s and
autoi mmunity. A problem aof infections in.the ly IS .
frequently pr eselﬁlts a\%mﬁ i} 098%9 gs%ltsagllv? re g Fﬁ%%segr?gtl}lgast:%%%?faé& %?%‘i“?r%?ém?f this
provi des pr obl ersslinophilifi kepativsi agens mathis (ipstody eh e [pgtient; cepprigingi tadminjsieringato] &

hi ghl'y preval entpaidit hReed@lprlaétbihink®Qudhtd b funckibial f46d RGlefile@ Ffan} Bkhy ivdual s who
are in 25 long termcare facilities and geriatric wards. Inportantly, even
mld anema is égggépéfaé%hwcl}‘ll’fbé?af}g?%géntheal th outcones. Therefore, anenia
is of a great healthcare concern. The nost frequent etiologies of anema in
the elderly are anem a of chronic disease/inflammtion; iron, folate and
vitam n B12 (cobal am n). A conmposi tion including honey, DIMand vitam ns
can be used to treat viral and bacterial 3Pinfections as well as anem a in
popul ati ons such as the elderly, the mal nourished and the |ike. The honey
and DI M woul d provide antibacterial and antiviral functions while DI M woul d
i ncrease hemat opoi eti c cytoki ne production. Key vitam ns such as cobal am n
and folate will enhance bl ood production. Treatnent can include five daily
doses of a conposition including 1 g of honey, 200 ng of DIM 50 |ig of
cobalam n, 20 gg of folate and 3 ng of iron. 5 The present invention can

al so be used to treat disorders such as Celiac D sease (CD), Non-Celiac

. ~ = = PP, - 1 o ~



25 and is a frequent cause of anem a. In many cases anem a has been
reported as the only initial manifestation, or the nost frequent

extra-i ntwetnral2ssygnpt om of CD. Folate (vitam n B9) andpcohbBiaanmetevi t am n
B12) deficiencies are known conplications of CD. Another common nutritional
anem a associated with CDis iron deficiency. Iron deficiency anem a was
reported in up to 46% of patients with subclinical CD. Sone CD patients

al so devel op 30 osteoporosis and bone fractures due to the mal absorption of
vitam n D and hypocal caema. Quten intolerance is a broad term which

i ncl udes various degrees of gluten sensitivity. It is estimted that about
15% of all people are gluten sensitive, but only about 1% have CD as

det er mi ned by tqstsl mm&swjécvaf itHis ﬁ:h&uﬁdﬂid aRdldsy sadndh Inkoe fbﬁﬂf&@@&g&ws and
bi opsies. At hou antib

in
confirmation of © e“tia't'on ggﬁr’%’@ﬁlc g‘ ‘\’Naf‘ﬁ‘g1 gﬁ‘%f:é otfaf’anle’ft iT: detﬁnedmel “hucosal
appear ance of CIof tha abwed, yhertimgpiddipbphils bwkatiopiggnt ifa bﬁdqélvsfvadi ¢0mpmeetst| ne. Sone
patients with positive CD serology. have normal intestinal Jrucosa Wi t hout
full bl own synptlbifs? GFtheebisghREWaY inventgs, toydisclose spehep anetned, fpr gregse st ure D
devel opnent . The;omtﬁﬁdntoyaﬁﬁopmaembaemmgém @ithit ebale BB patient ssydefh@ed rodny bive CD.
Rat her, they hay condi Lion MARY
(NCGS)| Poopl 6 iR KoLk Aty P o Al 1o Bt SRS b
di arrhea, bl oat deoneths group gengisting, Ofect"@“m%l @@do&é@@wgt@ercwi Hadepmsilypasn,
headache, fati gygnistéifle@tdiibl fhityciddYhGRytésterde and mal absorption. It is
believed that, Itke in CD, the immune response of people with NCGS is
triggered by gI Ut éna fintier bljectl @€ shin divertiomdo discleshssudhes tmethot i fominamging ethodel | ng
of the intesti n%ﬁe&a{l&%@gﬁ%%mm blsa%a\tquenwagﬁés Bodyy 3RS ;{)atlél‘t'%rhe{'u'ibd%y 83

absence of full evel o | uten can i nduce Sy ons, simlar to
irritable bowel ‘%‘yﬂﬂYeo rqi pads) l‘P‘dI'f?é‘iems‘i Efﬂ?ﬁ“pﬁ"g’stgﬁgré‘ﬂ’ ?H%St‘ﬂ%/ﬁfo‘iyﬂrégﬁnéte‘{ hat
gluten sensiti vwhyora»nﬁstqaﬁstpaunnﬁlem‘gh ahkga-B Bige jpil;poine@antitenili avb@dresik otiveatl; can
explain at | eastan?ar LodindilensRgct rum that constitutes I1BS. 1BS affects

bet ween 5-20% of 't ne popul a ation of the western world. The wide range may be

20 linked to the lsastmﬁhbﬁbbjs&]%fwmvmn@é dBQ&eSsﬂ@ﬁhfmdﬂlodW&pﬁiﬂsisﬁxg&he
soneti nes confused w th thas econd

nporta
| eadi ng cause ofco\}%‘?ﬁ?‘“é‘b"%ﬁl’%’@? %th%er?é'ﬂ‘ ?‘8%‘?&' °¥an%at'en?ro 9 ke 5 °f o
suffer from | BS thdwhovenfurther Symppisiogrs sterf of rB&ng the tonekatritipn e@aidélponbélwéioaqﬂmctl on,
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EXAMPLES Ref erence is now made to the foll ow ng exanples, which
together with the above 15descriptions, illustrate the invention in a non
l'imting webizn3i4dolid Lipid Mcronized Di spersions of pCunc2oni/mosts Honey A
solid lipid dispersion is a delivery systemin which the bioactive agent is
solubilized or dissolved in hot nelted |ipids that do solidify at room
tenperature. The hot nelt is emulsified 20 wth an aqueous nedi um and
cooled to roomtenperature to solidify as particles which include the
bi oactive agent within their core. The present study tested whether
curcum n, a pol yphenolic conpound derived fromdietary spice turmeric, can
be enulsified within a honey-based carrier using Solid Lipid D spersion
technol ogy. 251 nyugkigesr 4 finQidhd Tod s labheS A b dfith shoRMtngtiqhy adi@pRiaNCce its
curcum n-carrying capability, the present inventors conducted several
pre-formul ation bLPeHF 88"whi ch i ncl uded the fol l owing: testing solubility of
curcumn I n Var s, Bl seitd !og B Sh@RicR 1o 3RLibsd shdnPi Medhdar LAt cdFBiEA X €S
for curcum n in honey; 8?|_|| testing formulations properties |ncluding
consi st ency and aBelistiest Ry finophilicoiqagtiva sgenb epcetipsd i BiheS gﬁt}e RAY: PhSiE &g i ng
t he formul ati on lipephalicPichddive 4ze BaBRadtivE fophyosipeht. and chem cal stability. A
general |ist of conponents used in the present study is provided in Table 1
bel ow. Tabl e 1: Itristacfuitizer gbjpit afithis inwntipy gy disclese [ephaa methoddpcErgtisece pindigion
A yceryl Monost eglfdfe MpdpHiliCHbicaRe £MB oY aBidedvingy [df teYdb6Ve] Wher&f sfidp
rylic acid Capnul MM ( ,Pqu-40 st.earqte Mrj 52s Eol t hyl ene gl ycol 100
stea rate Myrj SOPPIBIGDIPATIKS EEH EOGTE8) A e BERCHEF ?58‘%16%%55?%? %Bs\{mt anox
80 G Pf Twe Pol y eaff hytuatie diddylginieth@@Odqheredid d<dedn, silymarin, genistein, essential fatty acids,

and phytosterols.

It is a further object of this invention to disclose such a method for treating a condition
ameliorated by a lipophilic bioactive agent as defined in any of the above, wherein said lipid
solvent is chosen from the group consisting of hydrogenated castor oil; stearin; palm oil;

high-omega-3 sage oil; pomegranate oil; avocado oil; olive oil; and any combination thereof.

It is a further object of this invention to disclose such a method for treating a condition
ameliorated by a lipophilic bioactive agent as defined in any of the above, wherein said
condition is chosen from the group consisting of immune diseases, heart disease, respiratory
diseases, inflammation, cancer, leukemia, lymphoma, gastrointestinal cancers, genitourinary
cancers, breast cancer, ovarian cancer, head and neck squamous cell carcinoma, lung cancer,
melanoma, neurological cancers, gastrointestinal conditions, gastric ulcers, colitis, bowel
disease, crohn's disease, colorectal cancer, fatty liver disease and Non-Alcoholic
Steatohepatitis (NASH), edema, arthritis, pancreatitis, ocular conditions, inflammatory

diseases and any combination thereof.

It is a further object of this invention to disclose such a method for treating a condition
ameliorated by a lipophilic bioactive agent as defined in any of the above, wherein said
condition is chosen from the group consisting of respiratory papillomatosis, prostatitis,
cataracts, allergies, bronchitis, asthma, celiac disease, non-celiac gluten sensitivity, and

irritable bowel syndrome.

It is a further object of this invention to disclose a method for providing adjunct therapy to a
patient suffering from cancer, comprising incorporating said lipophilic bioactive agent into a

functional food by the method as defined in any of the above and administering a
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Sucrose Fatty Acid 1811 Surfope 1811 Sucrose Fatty Ester Surfope 1815

Hydr ogenat ed castor oil Cutina HR PH MCT oil Capric/Caprilic Triglycerides
Honey 3,%W0 2Dizmnsnbkyl net hane DI M Curcumi n C3 conpl ex Curcwmiril/bdmsAVPLE 1
Curcumin Solubility Curcumin is insoluble in water and therefore its
solubility was tested in various solvents. Curcumn solubility was neasured
by vigorously m xing 400 ng of curcumn in 2 g of a test solvent and
heating the sanple to 90 C. Sanples were cooled to roomtenperature and 10
i nspected visually and solubility recorded. Table 2 bel ow provides the
results of the solubility study. Curcum n showed very limted or poor
solubility in the oils tested, but was soluble in Polyethylene glycol

(PEG. WO 20126&%&%&8&7@(‘1’&1{4@% UiP AR08 Fedal 6 sAd pheldhitCiH EbijucBS Wi briokrr
Cur cum n sol ubi | |tlécy0. 4 rcumn in 2gr Sol vent nSol ubilit Caprmul MCM C8
partly sol uble, é?cft%‘geé‘?pP"i zes at |ow tenp Propyl ene dycol Mnocaprylate

Capryol 90 HLB6 IPQE ftﬁ‘tﬂ!:r%pjle& OWS hQLrltiopgtdisglgielﬁ%eﬂlono\[ Bl%rllhlgg glﬂ&nctstﬂéréﬁp ltoea
patient suffering from cancer, comprising administering to said patient a predetermined
quantity of a functional food as defined in any of the above comprising said lipophilic

bioactive agent in conjunction with another anticancer therapy.

It is a further object of this invention to disclose a method for providing therapy in term of
Parma, i.e. botanical drug to a patient suffering from solid cancers, leukemia, lymphoma,
gastrointestinal cancers, genitourinary cancers, breast cancer, ovarian cancer, head and neck
squamous cell carcinoma, lung cancer, melanoma, neurological cancers, and sarcoma, also
5 gastrointestinal conditions such as: gastric ulcers, colitis, bowel disease, crohn's disease,
colorectal cancer, fatty liver disease and Non-Alcoholic Steatohepatitis (NASH), edema,
arthritis, pancreatitis, ocular conditions, inflammatory diseases, comprising incorporating
said lipophilic bioactive agent into a pharmaceutical drug by the method as defined in any of

the above.

10
BRIEF DESCRIPTION OF THE DRAWINGS
The invention is herein described, by way of example only, with reference to the
accompanying drawings. With specific reference now to the drawings in detail, it is stressed
that the particulars shown are by way of example and for purposes of illustrative discussion
15  of the preferred embodiments of the present invention only, and are presented in the cause of
providing what is believed to be the most useful and readily understood description of the
principles and conceptual aspects of the invention. In this regard, no attempt is made to show
structural details of the invention in more detail than is necessary for a fundamental
understanding of the invention, the description taken with the drawings making apparent to

20  those skilled in the art how the several forms of the invention may be embodied in practice.
In the drawings:
FIG. 1 illustrates the chemical structure of curcumin and its metabolites.

FIG. 2 is a flow chart outlining a method of producing a solid lipid fine dispersion of

curcumin (and/or DIM) in honey.
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PEG 400 sol ubl e Honey room tenperature not sol uble Honey 50C not sol uble
crushed sesane seeds - 0.4g curcumn in 7g not soluble, dispersive olive
oi | not swbubix2gi4gcerin nono ol eate not sol ubl e Span 6@cmai.2mEobobiee
Triomal (Onmega3 and 6)a not sol uble crushed sesane seeds and honey not

sol ubl e, dispersive, colors tong yellow In order to further test curcumn
solubility, a solubility matrix was constructed (Table 3). The solubility
of curcumn in various lipid mxtures was tested and the m xture was then 5
honogeni zed in honey. Table 3: Curcumin solubility matrix CURL CUR2 CUR3
CUR4 CURS CUR6 CUR7 CUR8 WAN WAN WAN

FIG. 3 is a microscope image of curcumin powder particles (crystals) in honey with particle

sizes of 5 - 100 pm.

FIG. 4 presents microscope images of curcumin solid lipid particles (SLPs) in honey with a
mean particle size of <5 pum; the curcumin SLPs dispersed in water; and curcumin powder

5  dispersed in water.

FIGs. 5a-5¢ presents graphs of curcumin levels in rats following administration of 400 mg/kg

unformulated curcumin or curcumin that had been formulated according to one embodiment

of the present invention.

Fig. 6a illustrates the delta in the plasma curcumin concentration while using the SLP and
10  Meriva as a function of time (15 minutes, 30 minutes, 60 minutes and 120 minutes).

FIG. 6b illustrates the delta in the mucosa curcumin concentration while using the SLP and

Meriva as a function of time (15 minutes, 30 minutes, 60 minutes and 120 minutes).

DETAILED DESCRIPTION OF THE INVENTION

15 The following description is provided, alongside all chapters of the present invention, so as to
enable any person skilled in the art to make use of the invention and sets forth the best modes
contemplated by the inventor of carrying out this invention. Various modifications, however,
is adapted to remain apparent to those skilled in the art, since the generic principles of the
present invention have been defined specifically to provides a unique functional food and a

20  method of producing the same.

Furthermore, the present invention provides a composition which can be used to treat
disorders and promote well being. Specifically, the present invention can be used to treat
subjects suffering from e.g., immune disorders cancer, solid cancers, leukemia, lymphoma,
gastrointestinal cancers, genitourinary cancers, breast cancer, ovarian cancer, head and neck
25  squamous cell carcinoma, lung cancer, melanoma, neurological cancers, and sarcoma, also
gastrointestinal conditions such as: gastric ulcers, colitis, bowel disease, crohn's disease,
colorectal cancer, fatty liver disease and Non-Alcoholic Steatohepatitis (NASH), edema,
arthritis, pancreatitis, ocular conditions, inflammatory diseases, comprising incorporating
said lipophilic bioactive agent into a pharmaceutical drug or any combination thereof as will

30 be described hereinafer.

It is within the scope of the present invention to disclose a method for providing therapy in

term of Parma, i.e. botanical drug to a patient suffering from solid cancers, gastrointestinal

15



VWAN WAN WAN WAN WAN Cur cumi n 33.33 33.33 33.33 33.33 33.33 33.33 33.33
33.33 Hydrogenated Castor oil 33.33 33. 33 Caprylic/Capric
triglycerwd012333133 33. 33 33.33 Cocogl ycerids PCT/IL2011/000676

conditions such as: gastric ulcers, colitis, bowel disease, crohn's disease, colorectal cancer,
edema, arthritis, pancreatitis, ocular conditions, inflammatory diseases, comprising
incorporating said lipophilic bioactive agent into a pharmaceutical drug by the method as will

be disclosed hereinafter.

The principles and operation of the present invention may be better understood with reference

to the drawings and accompanying descriptions.

Before explaining at least one embodiment of the invention in detail, it is to be understood
that the invention is not limited in its application to the details set forth in the following
5  description or exemplified by the examples. The invention is capable of other embodiments
or of being practiced or carried out in various ways. Also, it is to be understood that the
phraseology and terminology employed herein is for the purpose of description and should

not be regarded as limiting.

While reducing the present invention to practice, the present inventors have devised a novel
10  approach for formulating a composition which includes a food based carrier mixed with solid
lipid particles loaded with a bioactive agent. The present composition facilitates delivery of
the bioactive agent to the GI tract while providing a nutrient base and eliminating or reducing

offensive odors or tastes associated with the bioactive agent.

Thus, according to one aspect of the present invention there is provided a composition which
15 can be used to treat a condition or disorder or promote or maintain well being in a subject
such as a human. As is described hereinbelow, the present composition can be used alone or

as a supplement to other treatment approaches.

It is a further object of this invention to disclose a method for providing therapy in term of
Parma, i.e. botanical drug to a patient suffering from solid cancers, gastrointestinal conditions
such as: gastric ulcers, colitis, bowel disease, crohn's disease, colorectal cancer, edema,
arthritis, pancreatitis, ocular conditions, inflammatory diseases, comprising incorporating
said lipophilic bioactive agent into a pharmaceutical drug by the method as defined in any of

the above.

The present composition includes a food-based carrier mixed with solid lipid particles loaded

with at least one bioactive agent.

20 As used herein, the phrase "food-based carrier" refers to any liquid or semi-solid

composition which is defined as food or is derived from food. Examples of food-based
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33.33 33.33 33.33 PEG 100 stearate 33.33 33.33 33.33 Sucrose Ester
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carriers include saccharide or polysaccharide syrups such as honey, date syrup and maple
syrup. Preferred are food based carriers that naturally include a high nutrient content as well

as beneficial elements such as minerals.

As used herein, the term "particles" when used with reference to solid lipids refers to nano

5 or micro particles.

As used herein, the phrase ""bioactive agent" refers to a substantially purified substance that
exerts a local or systemic biological (e.g. physiological) effect. A bioactive component can
include one or more bioactive agents. A bioactive component can be derived from an extract

of a vegetable or fruit or other natural sources.

10  As used herein, with reference to quantities, the term "about" refers to = 10 % of the nominal
quantity.

As is further described below and in the Examples section which follows, the present
inventors have devised a novel approach for producing the present composition. Such an
approach enables formation of the solid lipid particles (SLPs) loaded with the bioactive agent
15  within the food based carrier, thus eliminating the need first to manufacture the bioactive
agent-loaded SLPs and then to mix them with the carrier. It will be appreciated that such an
approach substantially reduces the time and effort, as well as costs needed for production. In
addition, such an approach obviates the need to use harmful organic solvents such as ethanol,

hexanol, ethyl acetate, acetone, ketones or ethyl methyl ketone (see US Pat. 6,086,915).

20 As is described in detail in the Examples section which follows, the present composition is
produced by co-melting lipophilic bioactive agents and lipids (that are solid at room
temperature), heating to a temperature of between 65 and 90 °C and emulsifying the melt in
honey (or similar food based carrier) while cooling (in preferred embodiments, to 45 °C)

thereby allowing the lipids to solidify into solid or semisolid microspheres within the honey.

25  The present composition is characterized by several unique features. The solid lipid particles
are homogenously dispersed within the food-based carrier and constitute 5-40% (w/w) of the
composition with. At least 70% (in preferred embodiments, at least 80%; in the most
preferred embodiments, at least 90-95%) of the bioactive agent or agents are associated with

the solid lipid particles.
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Total 99.99 99.99 99.99 99.99 99.99 99.99 99.99 99.99 M tem p 100. 00
100. 00 100.00 100.00 100.00 100.00 100.00 100.00 Solubility partly no no
partly nowvpanidogspartly partly Crystals Yes in SLN yes PeI/IVHI1/Y@®S76y€ES

This enables as much as 30% loading of a carrier such as honey with a bioactive agent
thereby enabling delivery of large amounts of the bioactive agent using the present

composition.

In addition, the use of solid lipid particles for entrapping the bioactive agent masks offensive
5 odors or tastes associated therewith as well as protecting the bioactive agent from GI tract

degradation.

Furthermore, the solid lipid particles within the functional food disclosed herein are small
and uniform in size and thus facilitate dissolution and delivery of the active ingredient
entrapped therein as well as maintaining the smooth texture of the food carrier. For example,
10 in the case of curcumin, SLP packaging of this active agent reduced the particle size (in

water) severalfold (see Figure 4a-c).

In addition, since release of the bioactive agent from SLPs depends upon enzymatic
degradation of the lipid, a more controlled and targeted release of the bioactive agent is

enabled.

15  Finally, since SLP-carried bioactive agents are dispersed in the stomach as very fine
micronized particles (See Figure 4b), dissolution and solubility of a bioactive agent is

substantially enhanced by the present formulation.

As is mentioned above, several types of food based carriers are suitable for use with the
present composition; carriers such as honey (in raw or mostly raw forms), date syrup and

20  maple syrup are presently preferred due to their nutrient and mineral/element content.

Honey
The end result of the work of the bee community is honey. It contains about 41% fructose.
This makes it the sweetest sugar known to mankind. It also contains about 35% glucose,

25  about 17% water, about 2% sucrose, and small amounts of minerals and amino acids.

Honey also contains nearly all of the trace elements that the human body needs. The health
benefits of honey depend on its quality which is a function of the pollen collected by honey
bees. The quality of honey is also dictated by processing which can remove many of the

phytonutrients found in raw honey.
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solid _ Using the solubility matrix of Table 3, the present

i nvent or swoi2smesrsed that curcumn 10 solubility or parcaiiLmol/odsie ty
correlates with the presence of PEG and that PEG therefore contributes to
curcumn solubility. Mcroscopic inspection of curcumn in hydrogenated
castor oil (Cutina FIR) with PEG 100 stearate produced curcumn as solid

|l i pids. This conbination was then selected as the initial |ipid phase of

t he curcum n-honey fornul ati on. EXAMPLE 2 Devel opnent of a Solid Lipid
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countries.

15 Date fruit is a highly nutritious food product. It is rich in calories and in minerals such as iron
and potassium and contains modest amounts of folate, and a small amount of vitamins A and

B. Dates are considered beneficial for treatment of anemia, constipation and fatigue.

Date syrup has a consistency similar to that of honey while being darker in appearance and
having a unique flavor. Date syrup contains about 88% sugars, mainly glucose and fructose,
20 and is a good source of essential elements such as calcium, phosphorus, potassium and
magnesium. Date syrup is low in sodium, and as such it is a suitable food for low sodium

diets.

Several bioactive agents can be used with the present composition including for example,
curcumin, Silymarin, DIM, Genistein, Quercetin and Diadezin. Combinations of bioactive
25  agents, e.g. curcumin + diindolylmethane (DIM) or essential fatty acids (EPA and EHA) and
phytosterols such as beta sitosterol, stigmasterol, campesterol, and brassicasterol can also be

used with the present invention.

The bioactive agent or agents are preferably associated with the solid lipid particles (e.g.
entrapped therein) as described herein, although in some cases, the composition can also
30  include additional bioactive agents (e.g. vitamins or minerals) that are directly mixed with the

food based carrier.
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20 The fornmul ati ons produced by the present study were visually inspected

for honogeneity,

observed under a m croscope, tested for snell taste

texture, woadofxn3pbysi cal and chemical stability. Tabl e PEBTAUITB0008ES
results of three curcumn in honey fornulations, CUR 13, 14 and 15.

5: Hydrogenat ed
11.11 5.50 11

10

15

20

25

30

and
t he
Tabl e

Castor oil-PEG 100 Stearate Fornul ati ons CUR13 CUR14
CURLS WAWV% WAN WAN Curcumin 11.11 5.50 0.00 Hydrogi nated Castor oi

11 PEG 100 stearate 11.11 5.50 11.11

Since solid lipid particles are designed for entrapping hydrophobic (water insoluble)
compounds, hydrophilic bioactive agents would not be suitable for SLP entrapment and as

such are preferably added directly to the carrier of the present composition.

Thus, bioactive agents such as curcumin and DIM as well as quercetin and diadezin which
are hydrophobic and thus poorly miscible in a food-based carrier are preferably entrapped in
the solid lipid particles of the present composition, while other bioactive agents such as
cobalamin, folate and iron (as ferrous gluconate) are preferably mixed directly into the food-

based carrier of the present composition.

Curcumin

Curcumin a plant polyphenol is an edible component of the plant Curcumina longa, a key
ingredient of Indian curry. Curcumin has been shown to be non-toxic, to have antioxidant
activity, to inhibit the proliferation of cancer cells, and to inhibit inflammation. Curcumin
inhibits the production of pro-inflammatory cytokines, such as TNFa, Interferon gamma, and
IL-6 secreted by activated macrophages and T cells during an inflammatory response. The
mechanism of action of curcumin involves, among other things, the inhibition of important
intracellular signaling pathways that participate in cancer cells and in the inflammatory
response mediated by NFkappaB, COX, lipooxygenase (LOX), and inducible nitric oxide
synthase (iNOS). Curcumin is capable of reducing aberrant up-regulation of COX and/or
iNOS in early stages of carcinogenesis and to also inhibit key intracellular elements involved
in cancer cell proliferation. Significant preventive and/or curative effects by curcumin have
been observed in experimental animal models of a number of diseases, including cancer.
Because of its lack of apparent toxicity, curcumin has been recently added (August, 2009) to
FDA's GRAS (Generally Regarded As Safe) list. The recommended maximum safe daily

dose was set at up to 1.75 grams, per human, per day.

Ingested curcumin exhibits low plasma and tissue levels of mostly due to poor absorption,
rapid metabolism (see Figure 1), and rapid systemic elimination (Anand et al. Molecular
Pharmaceutics Vol. 4, No. 6; 2007). Numerous approaches have been undertaken to improve
the bioavailability of curcumin. These approaches include use of adjuvants such as piperine
that interfere with glucuronidation; use of liposomal or particulate delivery approaches; use

of curcumin phospholipid complexes; and use of curcumin structural analogues (e.g., EF-24).
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Total 100.00 99.83 97.22 Production: Production process A B A
Sol ubi | i twoi2o12mi2B14phase yes yes PCT/IL2011/000676

Figures 4a-c illustrate SLP-curcumin particles mixed in a honey-based carrier (Figure 4a),
dispersed in water (Figure 4b) and curcumin crystals resultant from mixing curcumin powder

with water (Figure 4c).

5 Diindolylmethane (DIM)
DIM is a bioactive agent derived from Brassica vegetables such as cabbage, cauliflower,
Brussels sprouts and broccoli. Results of several studies indicate that DIM exhibits promising
cancer-protective activities, especially against mammary neoplasia (breast cancer). Oral
intubation of DIM in a single dose before carcinogen treatment reduced the incidence and

10  multiplicity of dimethylbenzanthracene-induced mammary tumors in rats by 70 to 80%
(Wattenberg et al., Cancer Res., 38, (1978) 1410-1413 ). Also, repeated oral administrations
of DIM during the promotion stage of dimethylbenzanthracene-induced mammary
tumorogenesis inhibited tumor growth in rodents by as much as 95% (Chen et al,
Carcinogenesis 19 (1998), pp. 1631-1639).

15 DIM is also widely used as adjunct therapy for recurrent respiratory papillomatosis (Auborn
et al., Antivir. Ther. 7 (2002) 1-9.), caused by certain types of human papillomaviruses
(HPVs).

DIM's anti-tumor activity is possibly through modulation of the immune response. Studies
have shown that exposure to DIM could influence major immune responses, including natural
20  Kkiller cell activity, antibody production, and T-cell-mediated immunity. Importantly, DIM
upregulates the expression of both interferon (IFN)-y and IFN-y receptor, and potentiates the
effects of IFN-y-induced expression of MHC I antigens in human breast cancer cells, making

them susceptible to effector T cells.

IFN-y is a central regulator of immune and inflammatory responses that contributes to the
25  inhibition of primary and transplanted tumor development, as well as anti viral response.
Thus, if DIM has generalized immune stimulatory properties, these capacities might indeed
contribute to its anti-carcinogenic effects. In mice, DIM was shown to induce splenocyte (B
and T cell) proliferation, reactive oxygen species (ROS) generation, cytokine production and
resistance to viral infection (Xue et al., J. Nutr. Biochem. 19, (2008), 336-344 ). The addition
30 of DIM to cultured cells enhanced both splenocyte proliferation and ROS production by
peritoneal macrophages. Since cytokines are major mediators of host defense they regulate

communication between antigen-presenting cells, lymphocytes and other host cells during an
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immune response. The cytokine repertoire present at a tissue site determines the type of host
response directed against a tumor or an infection. Indeed, cytokines promoting the
development of T-cell mediated immunity can induce or enhance the anti-tumor and anti-
microbial immunity. Importantly, the hematopoietic growth factor, G-CSF is a cytokine that
induces the bone marrow to generate more leukocytes, which are essential for fighting
infection and cancer. Collectively, these data strongly suggest that DIM has potent
immunomodulating activities that are consistent with the anti-tumor, anti-viral and anti-

bacterial activities of this dietary Indole.

Quercetin

Quercetin is a plant-derived flavonoid that may have anti-inflammatory and antioxidant
properties. Quercetin may have positive effects in combating or helping to prevent cancer,
prostatitis, heart disease, cataracts, allergies/inflammations, and respiratory diseases such as
bronchitis and asthma. An 8-year study found that the presence of the three flavonols
kaempferol, quercetin, and myricetin in a person's normal diet was associated with a reduced
risk of pancreatic cancer. Quercetin has demonstrated significant anti-inflammatory activity
by inhibiting both manufacture and release of histamine and other allergic/inflammatory
mediators. In addition, it exerts potent antioxidant activity and vitamin C-sparing action. In
mice, an oral quercetin dose of 12.5 to 25 mg/kg increased gene expression of mitochondrial
biomarkers and improved exercise endurance. An in vitro study showed that the combination

of quercetin and resveratrol inhibited production of fat cells.

Genistein/Diadezin

Genistein and diadzein are isoflavones found in a number of plants including lupin, fava
beans, soybeans, kudzu, and psoralea. Besides functioning as antioxidants and anthelmintics,
many isoflavones have been shown to interact with animal and human estrogen receptors,

causing effects in the body similar to those caused by the hormone estrogen.

Genistein and other isoflavones have been found to have antiangiogenic effects (blocking
formation of new blood vessels), and may block the uncontrolled cell growth associated with
cancer, most likely by inhibiting the activity of substances in the body that regulate cell

division and cell survival. Studies have also found genistein to be useful in combating
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good good Taste Honey Honey Honey CUR13 and CURLS5 were produced using
procedure A, while CURL4 was produced using procedure B. Hydrogenated
castor oiwowar/kBme2lipi d base and PEG 100 stearate was peedLA81/6006%

enul sifier. CURL5 was a control fornulation used for exam ning the effect
of |ipid phase concentration and the production procedure on particle size.
This fornul ati on was m croscopically conpared to CURL3 and CUR14. Fol | ow ng
these tests, the present inventors concluded that PEGLO0O stearate is a good
stabilizer and curcum n solvent, but that the m xture solidifies at a
relatively high tenperature 10 (above 70 C), making it difficult to carry
out the preparation procedure and thus encouraging the present inventors to

seek al ternati Vaeyktmihdditfat 1 Gan®due8 inf doRbiSatio MM &rthin oth@ CdukdiidcdmBhtig ldagd on
Lecitin 5.69800%698 SugnosgwEster 1811 dyceryl Monostearate 5.698005698
Hot Honey (70C) "3&PA81 $B9HH| d Honey (40-50C) 38. 46153846 Total 100
Production: Production process B

Silymarin

5  Silymarin (SM) is a lipophilic extract of milk thistle and is composed of several isomer

flavonolignans. In vitro and animal research suggest that silibinin (major active component of

silymarin) has hepatoprotective (antihepatotoxic) properties and anti-cancer effects in human

prostate adenocarcinoma cells, estrogen-dependent and -independent human breast carcinoma

cells, human ectocervical carcinoma cells, human colon cancer cells, and both small and

10  nonsmall human lung carcinoma cells; see, for example,

http://en.wikipedia.org/wiki/Silibinin#cite_note-0.

Cobalamin (Vitamin B
Cobalamin contributes to the formation of red blood cells and bone marrow, the metabolism
15  of carbohydrates, fats and proteins, nerve and cardiovascular functions and plays a role in
DNA synthesis. Deficiency of this vitamin may cause anemia, exhaustion, irritation,
depression, shortness of breath, difficulty walking, memory loss, mood swings,
disorientation, dementia and constipation. Cobalamin doses greater than 3 milligrams daily
may cause eye conditions. Cobalamin deficiency occurs primarily in people with
20  malabsorption and myelodysplastic syndrome. The remaining cases of nutrient-deficiency
anemia are usually associated with cobalamin, most frequently related to food-cobalamin
malabsorption, and/or Folate deficiency. Cobalamin deficiency occurs frequently among
patients with malabsorption, but it is' often unrecognized or not investigated because the
clinical manifestations are subtle.
25
Folate
Folate plays an important role in the metabolism of nucleic acids and amino acids.
Consequentially, it is essential for cell growth and development and normal functionality of
the nervous system. Folate deficiency in the elderly is characterized by anemia which is
30 accompanied by symptoms such as, shortness of breath, fatigue and weakness. Folate
deficiency may also cause a sore tongue, depression, nerve damage and infant neural tube
defects, heart defects and limb malformations. Folate doses larger than 400 micrograms daily

may cause anemia and may mask symptoms of a cobalamin deficiency.
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exhi bited satisfactory results. Processing was easier due to | ower
tenperature solidification and the resulting formul ati on was characterized
by good stability and solubility. It had a typical 5 honey snell. The
observation of a small nunber of curcumin crystals indicates that the
curcum n was not conpletely solubilized. The anmount of solubilization was
not quantified, but it is estimated that the fraction of curcumn that
remai ned unsol ubilized was between 1 to 10% 10Table 7: PEG 40 Stearate
Formul ati on CURL17 Ingredients %W Curcum n 7. 14 Hydrogi nated Custor oil
7.14 PEG 40 stearate 7.14 Hot Honey (70C) 78.57 Cold Honey (40-50C) 0.00
Total 100.00 Prdtfction: Production process A Solubility in oil phase
partly ) Honbgenilmatsiaossénginlpay ef hany iolopica oeksiled si@h asTegioglottT : The human body

absorbs iron from animal sources faster than iron from plant sources. Iron deficiency is a
5 common condition and can lead to disorders such as anemia. The recommended daily dose of
iron for humans is about 10 milligrams; a normal diet typically provides that amount but

patients with malabsorption or frequent diarrhea require supplementation.

As is mentioned above, the present composition can be used to treat disorders or promote

good health.

10 Thus, according to another aspect of the present invention there is provided a method of
treating a subject having a disorder which would benefit from the physiological effects of the
curcumin and/or DIM provided by the present composition and the nutritional effects of the

food based carrier of the composition.

One example of such a disorder is cancer. In cancer treatment, the food based carrier is

15 honey in its minimally processed form, since it contains natural anti-cancer chemicals and
provides nutrition and the physiologically active ingredients are DIM and optionally
curcumin (both in SLPs).

Such a composition is especially suitable for use as adjunct cancer therapy. The effect of
chemotherapy is not specific to cancer cells and as such, it leads to severe side effects, such
20  as immunosuppression and myelosuppression. DIM would reduce chemotherapy-induced
granulocytopenia, and stimulate immune responses in chemotherapy-treated cancer patients
that are immunocompromised. In addition, since honey, DIM and curcumin have anti-viral
and anti-bacterial properties, consumption of the present composition by chemotherapy-
treated cancer patients, can help reduce the incidence of viral and bacterial infections

25  associated with chemotherapy.

Cancer patients can be treated with three daily doses of the present composition, with each

dose including 1 gram of honey, about 200 mg of DIM and about 400 mg of curcumin.

The present invention can also be used to treat disorders associated with aging and

immunosenescence.

30 The immune system undergoes characteristic and multifaceted changes with aging. These

changes occur in all type of leukocytes, including, neutrophils, T-cells, B-cells,
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Crystals few State sem solid Snell honey Nixing with water poor In the
formul ation of Table 8, the concentration of PEG 40 stearate was reduced
and PEG 690Qowar3mdded to the |ipid phase. The fornul at ipom/mmas 1/proethuced

usi ng procedure A. The result was a honey snelling formulation with very
few detectable crystals and good water 15 miscibility of the product and
honogeneous di spersion of the SLP in water follow ng honey dissol ution.
Particles are typically 0.5 - 5 umin dianmeter, indicating that they are
capabl e of being dispersed efficiently in gastric fluid. Table 8: PEG 6000
Formul ati on CUR18 Ingredients YOWW Curcumin 7.14 Hydrogi nated Custor oil
7.14 Pol yet hyl ene d ycol 6000 4.29 PEG 40 stea rate 2.86 Hot Honey (700

78.57 Col d HOneYno(lélchemg;))p}QgeQ,odeI&fti@-|ce1ﬂ;Qle QQurkrigett 6d1ks ORécordingly, aging affects

both innate and adaptive immune functions. Collectively, this process is called
"immunosenescence” and it refers to the natural gradual deterioration of the immune system
with advancing age. It involves both the host’s capacity to respond to infections and the
5 development of long-term immune memory, especially by vaccination. This age-associated
immune deficiency is ubiquitous and found in both long- and short-lived species as a function
of their age relative to life expectancy rather than chronological time. It is considered a major
contributory factor to the increased frequency of morbidity and mortality among the elderly.
Immunosenescence is not a random deteriorative phenomenon, rather it appears to inversely
10 repeat an evolutionary pattern and most of the parameters affected by immunosenescence
appear to be under genetic control. Inmunosenescence can also be sometimes envisaged as
the result of the continuous challenge of the unavoidable exposure to a variety of antigens
such as viruses and bacteria. Inmunosenescence is a multifactorial condition leading to many
pathologically significant health problems in the aged population. Age-dependent biological
15 changes such as depletion of hematopoietic stem cells, decline in the total number of
phagocytes and NK cells and a decline in humoral immunity contribute to the onset of

immunosenescence.

Thus aging is associated with a decline in both the production of new naive lymphocytes and
the functional competence of memory cell populations. This has been implicated in the
20 increasing frequency and severity of diseases such as cancer, chronic inflammatory disorders
and autoimmunity. A problem of infections in the elderly is that they frequently present with
non-specific signs and symptoms. Ultimately, this provides problems in diagnosis and

subsequently, treatment.

Anemia is highly prevalent in the elderly population, including those individuals who are in
25  long term care facilities and geriatric wards. Importantly, even mild anemia is associated with
adverse health outcomes. Therefore, anemia is of a great healthcare concern. The most
frequent etiologies of anemia in the elderly are anemia of chronic disease/inflammation; iron,

folate and vitamin B, (cobalamin).

A composition including honey, DIM and vitamins can be used to treat viral and bacterial
30 infections as well as anemia in populations such as the elderly, the malnourished and the like.

The honey and DIM would provide antibacterial and antiviral functions while DIM would
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conponent. Table 9: Sucrose Ester Formulation CURL 9 |ngredients VoW W
Curcum n 7. 14 Hydrogi nated Custor oil 7.14 Polyethylene dycol 6000 4.29
Sucrose Ester 1811

increase hematopoietic cytokine production. Key vitamins such as cobalamin and folate will

enhance blood production.

Treatment can include five daily doses of a composition including 1 g of honey, 200 mg of

DIM, 50 ug of cobalamin, 20 ug of folate and 3 mg of iron.

5  The present invention can also be used to treat disorders such as Celiac Disease (CD), Non-

Celiac Gluten Sensitivity (NCGS) and Irritable Bowel Syndrome (IBS).

Celiac disease is an immunologically-mediated enteropathy, triggered in genetically
susceptible subjects, many of whom carry the HLA-DQ (haplotypes 2 or 8). The intake of
certain proteins, primarily gluten from wheat, and similar proteins from barley and rye induce
10 the disease. Up to 1% of the entire population suffers from CD. People with CD also have
one or more additional food allergies, which may include milk protein, corn and soy.
Symptoms include chronic diarrhea, abdominal pain, cramping, weight loss or growth

inhibition, musculoskeletal pain, neurological involvement and fatigue.

There is evidence suggesting that upon exposure to gluten an immune reaction is triggered
15 towards gluten-derived peptides generated by the enzyme transglutaminase. In turn, these
gluten-derived peptides stimulate immune cross-reaction against self components of the small
bowel. This classical autoimmune response gives rise to an inflammatory reaction in the
intestines. CD causes small-bowel mucosal villous atrophy with crypt hyperplasia.
Importantly, the disease significantly increases the risk of adenocarcinoma of the small

20 intestines and lymphoma of the small bowel.

The inflammatory process, mediated predominantly by T cells, leads to disruption of the
structure and function of the small bowel's mucosal lining and causes malabsorption; it
impairs the body's ability to absorb nutrients, minerals such as calcium and iron, and fat-
soluble vitamins. In fact, CD can be considered as an archetypal malabsorption syndrome,
25  and is a frequent cause of anemia. In many cases anemia has been reported as the only initial
manifestation, or the most frequent extra-intestinal symptom of CD. Folate (vitamin B9) and
cobalamin (vitamin B12) deficiencies are known complications of CD. Another common
nutritional anemia associated with CD is iron deficiency. Iron deficiency anemia was
reported in up to 46% of patients with subclinical CD. Some CD patients also develop

30  osteoporosis and bone fractures due to the malabsorption of vitamin D and hypocalcaemia.
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Gluten intolerance is a broad term which includes various degrees of gluten sensitivity. It is
estimated that about 15% of all people are gluten sensitive, but only about 1% have CD as
determined by testing positive in the currently available immunoassays and biopsies.
Although antibody serology is an important tool in the confirmation of CD, it does not
5  always correlate with the typical mucosal appearance of CD, namely, the villus atrophy of the
small intestine. Some patients with positive CD serology have normal intestinal mucosa
without full blown symptoms of CD. However, they are at increased risk of future CD

development.

The majority of people with gluten sensitivity do not have CD. Rather, they have a condition

10 called Non Celiac Gluten Sensitivity (NCGS). People with NCGS exhibit gastrointestinal
symptoms including, diarrhea, bloatdeness, cramping, etc. Also associated with NCGS are
headache, fatigue, infertility, miscarriage and malabsorption. It is believed that, like in CD,
the immune response of people with NCGS is triggered by gluten, but it does not lead to the
destruction and remodeling of the intestines. A recent publication suggests that, even in the

15 absence of fully developed CD, gluten can induce symptoms similar to irritable bowel
syndrome (IBS). That study presented the hypothesis that gluten sensitivity and post-
infectious IBS provide two triggers that can explain at least part of the spectrum that
constitutes IBS.

IBS affects between 5-20% of the population of the western world. The wide range may be
20 linked to the fact that the symptoms of non-specific dyspepsia are sometimes confused with
those of IBS. Importantly, IBS is the second leading cause of work absenteeism. Women are
four times more likely to suffer from IBS than men. Symptoms of IBS include irregular
bowel function, bloating, abdominal pain, cramping, diarrhea, and constipation. Stress and
other psychological factors are known to exacerbate the intensity and frequency of the

25  syndrome.

The main characteristic of IBS is irregular defecation, and IBS is divided into two types
based on the irregularity observed: IBS-D (diarrhea) and IBS-C (constipation). It is estimated
that about 50% of all IBS patients use alternative medicine because of the lack of

effectiveness of currently prescribed medications.

30 Recent scientific data indicate that inflammation plays an important role in the
pathophysiology of IBS. IBS patients have a significantly elevated level of the pro-

inflammatory cytokine IL-6 in their circulation, as well as a very high level of the
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cyclooxygenase (COX) cycle metabolite prostaglandin E2, which is known to be produced by
inflammatory stimuli. Evidence also indicates that the inflammatory response is the result of
immune activation. The current scientific working hypothesis for the syndrome is that there is
a link between the central nerve system and immune activation of unknown etiology which

5 interacts and leads to gastrointestinal inflammation.

At present, the only effective treatment of CD, and NCGS is a life-long gluten free diet. No
medication exists that will prevent the damage or prevent the immune/inflammatory system
from attacking the gut when gluten is present. With the exception of CD patients who became
refractory to gluten-free diet, strict adherence to the gluten-free diet allows the intestines to
10  heal, leading to resolution of all symptoms in most cases. Also, depending on how soon the
gluten-free diet has begun, the increased risk of osteoporosis and the development of
intestinal cancer are reduced. In many countries, gluten-free products are available by
physician's prescription and are reimbursed by health insurance plans. The diet, however,
can be cumbersome; failure to comply with the diet causes the severe relapse of symptoms.
15  Gluten-free products are usually more expensive and harder to find than common gluten-
containing foods. The total market of gluten-free products in the USA is about $2 billion a

year.

The common pathophysiological manifestation of CD, NCGS and IBS is intestinal
inflammation. Thus, a composition including a food based carrier and curcumin in solid lipid
20  particles can be used to treat such disorders. Curcumin inhibits stimulus-dependent activation
of immune cells and the production of pro-immune/inflammatory cytokines without causing
the severe side-effects frequently associated with the use of anti-inflammatories that inhibit

the COX and LOX cycles.

It should be noted that curcumin has a chemopreventive effect against the development of
25 cancer. Therefore, its consumption via honey, on a regular basis, may reduce the high risk of
adenocarcinoma and lymphoma development in the intestines of people with CD, as well

other patients’ populations suffering from intestinal malfunction.

Treatment can include three daily doses of a composition that includes 1 gram of the honey

and about 400 mg of curcumin (in SLPs).

30 The present compositions can be presented in a dispenser device, such as a squeeze bottle or
foil sachet or encapsulated in ingestible capsule (e.g. gel capsule) which may be packaged in

foil blisters. The dispenser device or pack may include one or more dosage units of the
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present composition. The dispenser device or capsule pack may be accompanied by
instructions for consumption. The dispenser device or pack may also be accompanied by a
notice in a form prescribed by a governmental agency regulating the manufacture, use, or sale
of neutraceuticals, which notice is reflective of approval by the agency of the form of the
compositions for human or veterinary administration. Such notice, for example, may include

labeling approved by the U.S. Food and Drug Administration.

Additional objects, advantages, and novel features of the present invention will become
apparent to one ordinarily skilled in the art upon examination of the following examples,
which are not intended to be limiting. Additionally, each of the various embodiments and
aspects of the present invention as delineated hereinabove and as claimed in the claims

section below finds experimental support in the following examples.

EXAMPLES
Reference is now made to the following examples, which together with the above

descriptions, illustrate the invention in a non limiting fashion.

Solid Lipid Micronized Dispersions of Curcumin in Honey
A solid lipid dispersion is a delivery system in which the bioactive agent is solubilized or
dissolved in hot melted lipids that do solidify at room temperature. The hot melt is emulsified
with an aqueous medium and cooled to room temperature to solidify as particles which

include the bioactive agent within their core.

The present study tested whether curcumin, a polyphenolic compound derived from dietary
spice turmeric, can be emulsified within a honey-based carrier using Solid Lipid Dispersion

technology.

In order to optimize the solid lipid emulsion and enhance its curcumin-carrying capability,
the present inventors conducted several pre-formulation studies which included the
following:

@) testing solubility of curcumin in various oils;

(ii)  design of solid lipid formulation matrixes for curcumin in honey;

(iii)  testing formulations properties including consistency and organoleptic, taste and odor
properties; and

(iv) testing the formulation in a pilot process for physical and chemical stability.
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I ngredients VoINLIN %W Curcumn 7.14 7.14 Hy:lroginated Custor oil
7.14 Pol yet hyl ene d ycol 6000 4.29 4.29 PEG 40 stea rate 1.00 1.00

Sucr ose Bsven12lBil20. 50 0.50 Hot Honey (70C) 78.57 39pe@1Cohdodderey
(40-50C) 0.00 39.20 Total 98.64

A general list of components used in the present study is provided in Table 1 below.

Table 1: materials

Cocoglycerids Novata A

Glyceryl Monostearate GMS V PH Cutina GMS V PH

Mono/Diglycerids of caprylic acid Capmul MCM C8

Peg-40 stearate Mirj 52s

Polyethylene glycol 100 stearate Myrj 59P

Polyethylene glycol 400 PEG 400

Polysorbate 80 Montanox 80 G P/Tw

Polyethylene Glycol 6000 PEG 6000

Sucrose Fatty Acid 1811 Surfope 1811

Sucrose Fatty Ester Surfope 1815

Hydrogenated castor oil Cutina HR PH
Capric/Caprilic

MCT oil Triglycerides

Honey

3,3- Diindolylmethane DIM

Curcumin C3 complex Curcumin

5 EXAMPLE 1

Curcumin Solubility
Curcumin is insoluble in water and therefore its solubility was tested in various solvents.
Curcumin solubility was measured by vigorously mixing 400 mg of curcumin in 2 g of a test
solvent and heating the sample to 90 °C. Samples were cooled to room temperature and
10 inspected visually and solubility recorded. Table 2 below provides the results of the
solubility study. Curcumin showed very limited or poor solubility in the oils tested, but was

soluble in Polyethylene glycol (PEG).

30
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Table 2: Curcumin solubility

Curcumin solubility 0.4g Curcumin in 2gr Solvent
Solvent Solubility

Capmul MCM C8 partly soluble, recrystallizes at low temp
Propylene Glycol Monocaprylate Capryol 90 HLB6 not soluble

MCT ail not soluble

Glycerin not soluble

PEG 400 soluble

Honey room temperature not soluble

Honey 50C not soluble

crushed sesame seeds — 0.4g curcumin in 7g not soluble, dispersive

olive oil not soluble

glycerin mono oleate not soluble

Span 60 not soluble

Triomal (Omega3 and 6)a not soluble

crushed sesame seeds and honey not soluble, dispersive, colors tong yellow

In order to further test curcumin solubility, a solubility matrix was constructed (Table 3).
The solubility of curcumin in various lipid mixtures was tested and the mixture was then

5 homogenized in honey.

Table 3: Curcumin solubility matrix

CUR1 CUR2 CUR3 CUR4 |[CURS |CUR6 |CUR7Y CURS
WW WW Ww WW WwW WW  [WW WW
Curcumin 33.33 33.33 33.33 33.33 33.33 33.33 [33.33 33.33
Hydrogenated Castor oil }33.33 33.33
Capnylic/Capric triglycerids 33.33 33.33 33.33
Cocoglycerids 33.33 33.33 33.33
PEG 100 stearate 33.33 33.33 33.33
Sucrose Ester 1815 33.33 33.33
Polysorbate 80 33.33 [33.33 33.33
Total 99.99 99.99 99.99 99.99 99.99 [99.99 [99.99 99.99
Mixtemp 100.00 100.00 100.00 100.00 [100.00 [100.00 |100.00 100.00
Solubility partly no no partly no partly |partly partly
Crystals Yes in SLN |yes yes yes yes yes yes yes
State solid two phases [semisolid [solid solid solid two phases semi solid

Using the solubility matrix of Table 3, the present inventors discovered that curcumin
10  solubility or partial solubility correlates with the presence of PEG and that PEG therefore
contributes to curcumin solubility. Microscopic inspection of curcumin in hydrogenated
castor oil (Cutina HR) with PEG 100 stearate produced curcumin as solid lipids. This

combination was then selected as the initial lipid phase of the curcumin-honey formulation.
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EXAMPLE 2
Development of a Solid Lipid Curcumin in Honey Formulation
‘Hot melt emulsification’ procedures were developed and tested with respect to production
of very fine micronized SLP well dispersed in honey. Procedures were optimized to
5  maximize entrapment of curcumin in the SLPs and minimize crystallization or precipitation
of free curcumin in honey. In addition, parameters related to taste, smell and texture of the

honey carrier were also monitored. The general production process is outlined in Figure 2.

Procedure A: The lipid phase (curcumin in hydrogenated castor oil with PEG 100 stearate)
was heated to 90 °C and the honey was heated to 70 °C. The heated lipid and honey phases
10  were mixed and homogenized using Heidolph DIAX 900 homogenizer at speed 3 until the
temperature dropped to at least 20 °C below the emulsification temperature and the

formulation appeared semi solid.

Procedure B: Same as procedure A, but a portion of the honey is not heated above 50 °C in
order to preserve unique honey properties that are destroyed above 55C. The lipid phase was
15 heated to 90 °C; half the honey was heated to 70 °C and the rest to 40 °C - 50 °C . The lipid
and the hot honey (70 °C) phases were mixed and homogenized with Heidolph homogenizer
DIAX 900 at speed 3 until the temperature dropped below 60 °C. The rest of the honey was
then heated to 50 °C and added while vigorously mixing and/or homogenizing to the Lipid-

honey mix until the formulation reached homogeneity.

20  The formulations produced by the present study were visually inspected for homogeneity,
observed under a microscope, tested for smell taste and texture, and for physical and

chemical stability.

Table 5 summarizes the results of three curcumin in honey formulations, CUR13, 14 and 15.
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CUR24 (Table 13) was produced with food grade stearin as the |lipid sol vent.
CUR25 (Table 13) was produced with food grade palmoil as the lipid

sol vent . BotbiFosnml ati ons were 10 produced using procesaraLAianmeresul t ed
in a formul ation having a snooth texture, a honey snell and no aftertaste.
The m croscopi c observations showed solid |ipid spherical particles |oaded
wth curcumn and very few free curcumn crystals. The dianeter of the
solid lipid spheres was between 0.5 and 5.0 um 5Table 13: Stearin of Palm
oil (as lipid solvent) formulations CUR24 CUR25 Ingredients WAN W W
Curcumin 4.00 4.00 Stearin 7.00 0.00 Palmoil 0.00 7.00 Polyethylene

A ycol 6000 4.00 4.00 PEG 40 stea rate 1.00 1.00

Table 5: Hydrogenated Castor 0il-PEG 100 Stearate Formulations

CUR13 CUR14 CUR15
WAV WAW WW
Curcumin 11.11 5.50 0.00
Hydroginated Castor oil 11.11 5.50 11.11
PEG 100 stearate 14.11 5.50 11.11
Hot Honey (70C) 66.67 33.33 75.00
Cold Honey (40-50C) 0.00 50.00 0.00
Total 100.00 99.83 97.22
Production:
Production process A B A
Solubility in oil phase yes yes yes
Lipid phase temp (process B) [100C 20 20
Tests ZT:
Crystals Few and small Few and small Few amorphous
State semi solid semi solid semi solid
Smell Honey Honey Honey
Mixing with water good good good
Taste Honey Honey Honey

CURI13 and CUR15 were produced using procedure A, while CUR14 was produced using
procedure B. Hydrogenated castor oil was the lipid base and PEG100 stearate was used as an
5 emulsifier. CUR15 was a control formulation used for examining the effect of lipid phase
concentration and the production procedure on particle size. This formulation was

microscopically compared to CUR13 and CUR14.

Following these tests, the present inventors concluded that PEG100 stearate is a good
stabilizer and curcumin solvent, but that the mixture solidifies at a relatively high temperature
10  (above 70 °C), making it difficult to carry out the preparation procedure and thus encouraging

the present inventors to seek alternative stabilizing emulsifiers.

Table 6: lecithin Formulation

Lecitin 5.698005698
Sucrose Ester 1811
Glyceryl Monostearate 5.698005698
Hot Honey (70C) 38.46153846
Cold Honey (40-50C) 38.46153846
Total 100
Production:

Production process B

Solubility in oil phase no

Lipid phase temp (process B) 110
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Sucr ose Ester

(40-50C) 0.00 0.00 Total

A A Sol wvol20ty0281320i |

1811 0.50 0.50 Hot Honey (70C) 83.50 83.50 Cold Honey
100. 00 100.00 Producti on:

Production process

phase partly partly )Honogeni zatrcenLioeo@erd ur e
(process A 70C 70C Tests ZT:

PEG 100 Stearate was replaced with PEG 40 Stearate which has a lower melting point
(CURI17, Table 7).

satisfactory results. Processing was easier due to lower temperature solidification and the

This formulation was produced using procedure A and exhibited

resulting formulation was characterized by good stability and solubility. It had a typical
honey smell. The observation of a small number of curcumin crystals indicates that the
curcumin was not completely solubilized. The amount of solubilization was not quantified,
but it is estimated that the fraction of curcumin that remained unsolubilized was between 1 to
10%.

10 Table 7: PEG 40 Stearate Formulation
| CUR17
Ingredients YW
Curcumin 7.14
Hydroginated Custor oil 7.14
PEG 40 stearate 7.14
Hot Honey (70C) 78.57
Cold Honey (40-50C) 0.00
Total 100.00
Production:
Production process A
Solubilityin oil phase partly
)Homogenization temperture (process A 80
Tests ZT:
Crystals few
State semi solid
Smell honey
Mixing with water poor
In the formulation of Table 8, the concentration of PEG 40 stearate was reduced and PEG
6000 was added to the lipid phase. The formulation was produced using procedure A. The
result was a honey smelling formulation with very few detectable crystals and good water
15  miscibility of the product and homogeneous dispersion of the SLP in water following honey

dissolution. Particles are typically 0.5 — 5 um in diameter, indicating that they are capable of

being dispersed efficiently in gastric fluid.
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Crystals few few State sem solid sem solid Smell honey honey CUR26 is
the sane formul ati on as CUR24 but w thout PEGS000; CUR27 is the sane

formul at iwo 200/028/H25 but w t hout PEGS000 (Table 14). Thecpurmaseooeis t hese
formul ati ons was to determ ne whet her PEG000 was necessary as the curcumn
solvent. Both 10 formul ati ons were produced using procedure A and in both

| i pid phases no curcumn solubility was observed. M croscopic observation
of these fornul ati ons showed spherical lipid particles with no curcumn
entrapnment and curcumn crystals of various size and unusual shapes. These
formul ations did not exhibit a honbgeneous texture. Both formulations were
characterized by a honey snell and a good taste. 15 Table 14: Fornul ations
wi t hout PEG 6000 CUR26 CUR27 | nghral &t @oysmMbficgur cumin 4. 00 4.00

| CUR18
Ingredients YWIW
Curcumin 7.14
Hydroginated Custor oil 7.14
Polyethylene Glycol 6000 4.29
PEG 40 stearate 2.86
Hot Honey (70C) 78.57
Coid Honey (40-50C) 0.00
Total 100.00
Production:
Production process A
Solubility in oil phase partly
Y)Homogenization temperture (process A 80
Tests ZT:
Crystals few
State semi solid
Smell honey
Mixing with water very good

In the formulations of Table 9, a sucrose ester component was tested as the sole stabilizing
emulsifier for curcumin using procedure A. The resulting formulation included fine

5 micronized solid lipid particles exhibiting poor water miscibility, probably due to a lack of
hydrophilic components such as the PEG moiety of the PEG stearate component.

Table 9: Sucrose Ester Formulation

CUR19

Ingredients YW W
Curcumin 7.14
Hydroginated Custor oil 7.14
Polyethylene Glycol 6000 4.29
Sucrose Ester 1811 2.86
Hot Honey (70C) 78.57
Cold Honey (40-50C) 0.00
Total 100.00
Production:
Production process A
Solubility in oil phase partly
JHomogenization temperture (process A 80
Tests ZT:

Crystals few

State semi solid

Smell honey

Mixing with water none
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Stearin 7.00 0.00 Palmoil
PEG 40 stearate 1.00 1.00 Sucrose Ester

0.00 7.00 Pol yethylene dycol

87.50 87AvBQoGalshsboney (40-50C) 0.00 0.00 Total

Pr oducti on:

10

CUR 20 and CUR21 (Table 10) were produced using procedure A. CUR20 contained sucrose
ester with PEG40 stearate, while that of CUR21 contained sucrose ester with Tween 80 as

stabilizing surfactants. Both were well miscible in water; in the CUR21 formulation the

typical smell of honey was lost.

Table 10: Sucrose Ester and PEG 40 Stearate or Tween 80 Formulations

CUR20 CUR21

Ingredients %W/W %WIW
Curcumin 7.14 7.14
Hydrogenated Castor oil 7.14 7.14
Polyethylene Glycol 6000 4.29 4.29
PEG 40 stearate 1.00 0.00
Tween 80 0.00 1.00
Sucrose Ester 1811 1.00 1.00
Hot Honey (70C) 78.57 78.57
Cold Honey (40-50C) 0.00 0.00
Total 99.14 100.14
Production:
Production process A A
Solubility in oil phase partly partly
Homogenization temperture (process A) 80 80
Tests ZT:

Crystals few few

State semi solid semi solid

Smell honey less then honey

Mixing with water good good

particle size 0-6micron 0-6micron

CUR22 was produced using procedure A while CUR 22(2) was produced using procedure B
(Table 11). The lipid phase was identical for both formulations, and included 0.5% sucrose
ester and 1.0% PEG40 stearate. Both were miscible in water, and both exhibited a typical

honey smell and a curcumin aftertaste.
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Production process A A Solubility in oil phase no no )Honpgenization
tenperture (process A 70C 70C Tenp at the end of production 55C 55C Prod
Honogeneiwyp 2ye023mes Tests Zr: Crystals yes yes StateTderuii/smbicd sem
solid

Table 11: Optimization of Sucrose Ester concentration and production procedure

| CUR22 CUR22(2)
Ingredients YW YWNW
Curcumin 7.14 7.14
Hydroginated Custor oil 7.14 7.14
Polyethylene Glycol 6000 4.29 4.29
PEG 40 stearate 1.00 1.00
Sucrose Ester 1811 0.50 0.50
Hot Honey (70C) 78.57 39.20
Cold Honey (40-50C) 0.00 39.20
Total 98.64 98.47
Production:
Production process A B
Solubility in oil phase partly partly
Homogenization temperature (process A) 80 80
Tests ZT:
Crystals almostnone Few
State semi solid semi solid

CUR23 (Table 12) was produced using procedure A or B. The lipid phase was identical to the
CUR22 formulation but 4% curcumin was used. The result was a smooth semisolid

5 formulation with typical honey smell and no aftertaste.

Table 12: 4% Curcumin Formulation

CUR23

Ingredients YWW
Curcumin 4.00
Hydrogenated Castor oil 7.14
Polyethylene Glycol 6000 429
PEG 40 stearate 1.00
Sucrose Ester 1811 0.50
Hot Honey (70C) 78.57
Cold Honey (40-50C) 0.00
Total 95.50
Production:
Production process A
Solubility in oil phase partly
Homogenization temperture (process A) 70
Tests ZT:

Crystals very little

State semi solid

CUR24 (Table 13) was produced with food grade stearin as the lipid solvent. CUR25 (Table
13) was produced with food grade palm oil as the lipid solvent. Both formulations were

10 produced using procedure A and resulted in a formulation having a smooth texture, a honey
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Snel | In addition to the above specific exanples, the present
approach can al so be used to generate DIM Genistein, Diadzin or Quercetin
SLP i n homeyofxneubati ons. Tabl e 15 bel ow provi des 5a | ipstr/ipfo1i/0@emdi ent s
that can be used in such fornulations. Table 15 Formul ation DB/ 11 DI NI 2
DMB DOMA CEN DI QUE Ingredients WWWWWW WWWW WNW W W

Dii ndol yl nrethane 2 2 3

smell and no aftertaste. The microscopic observations showed solid lipid spherical particles
loaded with curcumin and very few free curcumin crystals. The diameter of the solid lipid

spheres was between 0.5 and 5.0 pm.

5 Table 13: Stearin of Palm oil (as lipid solvent) formulations
| CUR24 CUR25
Ingredients WIW W/W
Curcumin 4.00 4.00
Stearin 7.00 0.00
Palm oil 0.00 7.00
Polyethylene Glycol 6000 4.00 4.00
PEG 40 stearate 1.00 1.00
Sucrose Ester 1811 0.50 0.50
Hot Honey (70C) 83.50 83.50
Cold Honey (40-50C) 0.00 0.00
Total 100.00 100.00
Production:

Production process A A
Solubility in oil phase partly partly
YHomogenization temperture (process A 70C 70C
Tests ZT:
Crystals few few
State semisolid | |semisolid
Smell honey lhoney

CUR26 is the same formulation as CUR24 but without PEG6000; CUR27 is the same
formulation as CUR25 but without PEG6000 (Table 14). The purpose of these formulations
was to determine whether PEG6000 was necessary as the curcumin solvent. Both

10 formulations were produced using procedure A and in both lipid phases no curcumin
solubility was observed. Microscopic observation of these formulations showed spherical
lipid particles with no curcumin entrapment and curcumin crystals of various size and
unusual shapes. These formulations did not exhibit a homogeneous texture. Both
formulations were characterized by a honey smell and a good taste.

15
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3 -- Geni stein or D adezin -- -- -- -- 1 -- Quercetin -- -- -
-- 1 Stearin 10 8 10
WO 2012/023142 PCT/IL2011/000676

Table 14; Formulations without PEG 6000

[ CUR26 CUR27
ingredients WwW W/W
Curcumin 4.00 4.00
Stearin 7.00 0.00
Palm oil 0.00 7.00
Polyethylene Glycol 6000 0.00 0.00
PEG 40 stearate 1.00 1.00
Sucrose Ester 1811 0.50 0.50
Hot Honey (70C) 87.50 87.50
Cold Honey (40-50C) 0.00 0.00
[Total 100.00 100.00
Production:
Production process A A
Solubility in oil phase no no
Y)Homogenization temperture (process A 70C 70C
Temp at the end of production 55C 55C
Prod Homogeneity yes yes
Tests ZT:
Crystals yes yes
State semi solid semi solid
Smell |

In addition to the above specific examples, the present approach can also be used to generate
DIM, Genistein, Diadzin or Quercetin SLP in honey formulations. Table 15 below provides

5 alist of ingredients that can be used in such formulations.

Table 15
Formulation DIM1 DIM2 DIM3 DIM4 GEN/DI QUE
Ingredients %W/W | %W/W %W/W %W/W %W/W %W/W
Diindolylmethane 2 2 3 3 - -
Genistein or Diadezin - -- -- -- 1 -
Quercetin -- - -- -- - 1
Stearin 10 8 10 8 12 12
Sucrose ester HLB 6 2 2 2 2 2 2
Tween 80 1 0.5 1 0.5 0.5 0.5
PEG 6000 - 8 -- 8 - --
Honey To 100 [ To 100 To 100 To 100 To 100 To 100
EXAMPLE 3

10 CURG64 (Table 16 below) was produced with Alina™ oil (omega-3 rich sage oil).
CURG64 (Table 16 below) was produced using procedure A and resulted in a formulation
having a smooth texture, a semisolid product with no smell, a honey sweet taste, and no

aftertaste.
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8 12 12 Sucrose ester HHB 6 2 2 2 2 2 2 Tween 801 0.51 0.5 0.5
0.5 PEG 6000 -- 8 -- 8

WO 2012/023142 PCT/IL2011/000676

Table 16: production with Alina™ oil (sage omega3 rich oil)

Ingredients CURG64 - production with Alina™ oil
W/W

Curcumin Curcumin 4
Alina oil 5
Polyethylene Glycol

6000 PEG 6000 6

Sucrose Ester HLB 15 |Sisterna SP70 1
Polysorbate 80 Tween 80 0.5

Plurol Oleique

Polyglyceryl-3-Dioleate |497 1

Cold Honey 51
Date syrup hot Tamar Kineret  |31.5

SUM 100

Tests ZT:

Crystals mostly small, some 25micron

mostly sub-micron, with few particles up to

Emulsification 6micron

State semi solid

Smell good

Mixing with water good
taste sweet
texture smooth

5
EXAMPLE 4

CURG65, CUR66 and CUR67 (Table 17) were produced with pomegranate oil (CUR65), with
avocado oil (CUR66) and with olive oil (CUR67).

CURS65, CUR66 and CUR67 (Table 17) were produced using procedure A and resulted in a

10  smooth semisolid product having a smooth texture, no smell, a sweet taste, and no aftertaste.

In all three formulations (CUR65, CUR66 and CUR67) microscopic observation revealed a
few 10-25 um curcumin crystals and lipid particles up to 3 pm in diameter.

Table 17: production with Pomegranate oil (CUR65), with Avocado oil (CUR66) and with
15  Olive oil (CUR67)

production with production with production with
pomegranate oil avocado oil olive oil
CUR65 CURG66 CUR67
%W/W %W/W % W/W
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oi l).

a formul ati on having a snooth texture,

honey sweet taste, and no aftertaste.

oil (sage onega3 rich oil) Ingredients CUR64 - production with A maTM oi
WW Curcumin Curcumin 4 Alina oil 5 Polyethylene dycol 6000
Curcumin 4 4 4
Pomegranate seed oil |5 - --
Avocado oil - 5 --
Olive oil -- -- 5
Polyethylene Glycol
6000 6 6 6
Sucrose Ester HLB
15 1 1 1
Polysorbate 80 0.5 0.5 0.5
Polyglyceryl-3-
Dioleate 1 1 1
Cold Honey 51 51 51
Date syrup hot 31.5 315 31.5
SUM 100 100 100
Tests ZT:
Crystals some 10-25micron some 10-25micron || some 10-25micron
mostly sub-1micron, some |{submicron to submicron to
Emulsification 3micron 3micron 2micron
State semi solid semi solid semi solid
Smell Typical pomegranate oil | [good good
Mixing with water _ |good good good
taste sweet with typical smell | [sweet sweet
texture smooth smooth smooth
EXAMPLE 5

10

Honey To 100 To 100 To 100 To 100 To 100 To 100
CUR64 (Table 16 bel ow) was produced with A naTM oi

EXAMPLE 3 10
(onmega-3 rich sage
CURSG 20akbm216 bel ow) was produced using procedureTALzNGo006®Ul t ed in
a sem solid product with no snell
Tabl e 16: production with AlinaTM

The ingredients of CUR66-1, CUR66-2 and CUR66-3 ingredients are given in Table 18.

CURG66-1 was produced as follows (production of 1 kg):
a. Curcumin was melted with PEG6000 to 90 °C ;
b. Lipid phase was added to the PEG-curcumin solution and heated with stirring to 80

OC;

c. 90% of the date syrup was heated to 75 °C; since 10% was used to solubilize the

microbial preservative potassium sorbate

d. 10% of the date syrup was heated to 70 °C with potassium sorbate, solubilised and
cooled to room temperature;
e. The mixture was homogenized with “Silverson L4ART emulsor screens”;
f. The lipid phase was homogenized at 5000 rpm and date syrup was added slowly with
15 homogenization for 3 min;
g. The homogenization speed was reduced to 4000 rpm for 4 min with cooling in a water
bath;

h. Honey and potassium sorbate were added at room temperature;
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PEG 6000 6 Sucrose Ester HLB 15 Sisterna SP70 1 Pol ysorbate 80 Tween 80 0.5
Pol ygl yceryl1l-3-Dioleate Plurol Oeique 497 1 Cold Honey 51 Date syrup hot
Tamar Ki neoeb123k3m2SUM 100 Tests ZT: Crystal s nost | ycsmtiio®mene

25m cron Emul sification nostly sub-mcron, with few particles up to
6mcron State sem solid Snell

i. The mixture was mixed manually.

CURG66-2 was produced as follows (production of 1.5 kg):
a. Curcumin was melted with PEG6000 and lipid phase to 95 °C;
5 b. Date syrup was heated to 75 °C;
c. 10% of the date syrup was heated to 70 °C with potassium sorbate, solubilised, and

cooled to room temperature;

d. The date syrup was added to lipid phase and mixed with a spatula;
e. The mixture was homogenized with Silverson L4RT emulsor screens;
10 f. The lipid phase and date syrup were homogenized at 6000 rpm for 1 min;
g. The lipid phase and date syrup were further homogenized at 5000 rpm for 3 min;
h. The homogenization speed was reduced to 4000 rpm for 4 min with cooling in a water
bath to 56 °C;
i. Room temperature honey and potassium sorbate were added;
15 j.  The mixture was mixed manually.
CURG66-3 was produced as follows (production of 1.5 kg):
a. Curcumin was melted with PEG6000 and lipid phase to 90 °C;
b. Date syrup was heated to 70 °C ;
20 c. 10% of the date syrup was heated to 70 °C with potassium sorbate, solubilised and
cooled to room temperature;
d. The lipid phase was homogenized at 6000 rpm for about 20 s;
e. Date syrup was added slowly with homogenization for 3 min;
f. The lipid phase and date syrup were homogenized at 5000 rpm for 3 min;
25 g. The homogenization speed was reduced to 4000 rpm for 4 min with cooling in a water

bath;
h. Honey and potassium sorbate were added at room temperature;

i. The mixture was mixed manually.

30  All three formulations produced a smooth, semisolid product with a sweet taste.

In all three formulations microscopic observation revealed a few 10-25 um curcumin crystals

and lipid particles up to 3 yum.
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good Mxing with water good taste sweet texture snooth 5 EXAMPLE 4
CUR65, CUR66 and CUR67 (Table 17) were produced wth ponegranate oil
(CUR6G5), wwthizzespiado oil (CUR66) and with olive oil (CeReE)L2010086%, CURG6
and CUR67 (Table 17) were produced using procedure A and resulted in a 10
snooth sem solid product having a snooth texture, no snell, a sweet taste,
and no aftertaste. In all three fornulations (CURG5, CUR66 and CURG7)

m croscopi c observation revealed a few 10-25 tmcurcunmin crystals and lipid
particles up to 3 vmin dianeter. Tabl e 17: production wth Ponegranate
oil (CURG65), wth Avocado oil (CUR66) and with 15 Adive oil (CURG7)
production with ponmegranate oil production with avocado oil production with

olive oil w%ilm%umaﬁmere%jmew WY LoMe¥ted stability test consisting of storage at a

temperature of 32 °C or 40 °C for three months and monitoring of physical stability by visual
inspection and of curcumin chemical stability by HPLC assay at zero time and after three
months' storage. All formulations found stable at 32 °C and some showed slight creaming at

5 40 °C. Curcumin was found to be stable with no detectable chemical degradation.

Table 18: production with Pomegranate oil (CUR65), with Avocado oil (CUR66) and with

Olive oil (CUR67)
Rational production Pilot production Pilot production Pilot
CURG66-1 CURG66-2 CUR66-3
%W/W %W/W %W/W
Curcumin 4 4 4
Avocado oil 5 5 5
Polyethylene
Glycol 6000 6 6 6
Sucrose Ester
HLB 15 1 1 i
Polysorbate 80  |0.6 0.5 0.5
Polyglyceryl-3-
Dioleate 1 1 1
Potassium sorbate [0.05 0.05 0.05
Cold Honey 51 51 51
hot date syrup 31.35 3145 31.45
SUM 100 100 100
Curcumin was melted
with PEG6000 to 90C. ||Curcumin was melted ||Curcumin was melted
Lipid phase added to | |{with PEG6000 and with PEG6000 and lipid
Production: melted curcumin lipid phase to 95C phase to 90C
Tests ZT:
Crystals some 10-25micron some 10-25micron some 10-25micron
submicron to 3micron, ||submicron to 3micron,
Emulsification  |submicron to 3micron ||very few 6micron very few 6micron
State semi solid semi solid semi solid
Smell good good good
Mixing with
water good good good
taste sweet sweet sweet
texture smooth smooth smooth
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Curcumin 4 4 4 Ponmegranate seed oil 5 -- -- Avocado oil -- 5 -- dive oil
-- -- 5 Polyethylene dycol 6000 6 6 6 Sucrose Ester HLB 15 1 1 1

Pol ysor bagg 282/033H20. 5 0.5 Pol ygl yceryl-3- Dioleate 1 1p¢reRbedi/bkeery 51

Curcumin HPLC assay Zero time

1: The quantitative results of Curcumine:

Tami % Curcumine
no. Sample name HPLC/UV files. D
name (wfw)
|A] Room temperature 111975 LL1974/15 31
! 66(1) 17/3 production | 2011-10996-2 153 3.8
|B] Room temperature LL1Y76 LLI9T4/16.3)
2 66(2) 173 production | 2011-10996:3 16, 4.2
3 IC] Room temperature LLIM LLI974/17 33 4.0

66(3) 17/3 production 301 1-109964

Curcumin HPLC assay after three months storage at 40°C

1: The guantitative results of Curcumine:

Tami % Curcumine
no. Sample name HPLC/UV files.D

name (w/w)
1 CUR 66(1) oty | Lisazas 4.4
2 66(2) 17/3 ot ieess | LL2128720:25 4.2

2
3 66(3) 17/3 201%;:;32_3 L12128/27.32 4.3
5
EXAMPLE 6

Curcumin is known to possess poor systemic availability, in his natural form, i.e. mixed in
10  drinks or food, therefore an in vivo model was used to determine the extent to which the

formulations of the present invention increase its oral bioavailability.

In the tests, male Wistar rats received 400 mg/kg of either unformulated curcumin or
curcumin formulated in the solid lipid particles (SLP) formulation, according to the present
invention, by oral gavage. Rats were killed at 15, 30, 60 and 120 min post administration.
15  Plasma, intestinal mucosa and liver were analyzed for the presence of curcumin using HPLC

with UV detection.
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51 51 Date syrup hot 31.5 31.5 31.5 SUM 100 100 100 Tests ZT: Crystals
sone 10-25m cron sone 10-25m cron sone 10-25m cron Emul sification nostly
sub- | m crwo,202m2B143 M cron subm cron to 3m cron subm cr omrctraLfm/croers St at e
sem solid sem solid sem solid Snell Typical ponegranate oil good good
M xing with water good good good

Curcumin was identified in plasma, intestinal mucosa and liver of rats which had received the
solid lipid particles (SLP) formulated curcumin. The curcumin plasma level peak after
administration of the SLP formulated curcumin was tenfold higher than the equivalent values
seen after unformulated curcumin. Similarly, liver levels of curcumin were higher after
5  administration of SLP formulated curcumin as compared to unformulated curcumin. In
contrast, curcumin concentrations in the gastrointestinal mucosa after ingestion of the SLP
formulated curcumin were somewhat lower than those observed after administration of

unformulated curcumin.

The results indicate that SLP formulated curcumin significantly increases systemic
10  absorption of curcumin than the unformulated form. This formulation presents a great
solution for compounds that posse's high medicinal benefit with poor systemic availability.
This study emphasis the contribution of this specific formulation as a delivery formulation, in

comparison to another product named "Mariva®".

The formulation of Mariva® is basically Curcumin (CAS 458-37-7) and curcumin
15 phospholipid complex. The preparation of Meriva® was performed byusing EpiKuron™ 130
P, a de-oiled, powdered soybean lecithin enriched with 30% phosphatidylcholine. Meriva
contained 16.89% curcuminoids, of which 93.82% was curcumin, the ratio of curcumin to

Epikuron™ 130 P was 1:4.

"Meriva®" is been marketed by a company whom conducted the same protocol of clinical

20 study in purpose to published a new formulation for curcumin, whose added value is to
increase the curcumin absorption through the mucosa tissue into the blood stream (See
Timothy H. Marczylo et al., Cancer Chemother Pharmacol, 2007, 60:171-177).

When the two studies are being compared the results from the present invention clinical study
with the SLP formulation showed higher curcumin concentration that was absorbed into the
25  plasma and liver than the results of those of the "Meriva®". Furthermore the incline in the
curcumin absorption that presented in the present invention is moderated and continuing to
rise up to 60 min after oral administration while the "Meriva®" published results present a
steep incline that stopped already 15 min after administration. This comparison emphasis the
innovatively and the benefits of the SLP formulation, as provided by the present invention,
30 that enable a continuing ongoing absorption which increase moderately up to 60 min after
oral administration, therefore provides stability to the active compound. The stability quality

enable long active period for the compound in the tissues.
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taste sweet with typical snell sweet sweet texture snooth snooth snooth
EXAMPLE 5 The ingredients of CURG66-1, CURG66-2 and CUR66-3 ingredients
are gi verwonoibakbe218. 5 CUR66-1 was produced as fol | owpcipraduciosmn of 1
kg): a. Curcumin was nelted with PEGS000 to 90 C, b. Lipid phase was added
to the PEG curcumn solution and heated with stirring to 80 or ; C.
90% of the date syrup was heated to 75 C, since 10% was used to solubilize
the 10m crobial preservative potassium sorbate d. 10% of the date syrup was
heated to 70 C with potassium sorbate, solubilised and cooled to room
tenperature; e. The m xture was honogeni zed with "Silverson L4RT enul sor
screens"; f. The lipid phase was honobgeni zed at 5000 rpm and date
syrup was added T%lefH}MaMs e fn{ﬁrolémmgﬂmoﬁ 8t the¥1PieGHnulBtioNi vBrsusGhe Mei®a® product
honogeni zati on speed was reduced?ﬁt‘g‘ 4&00 géamfor 4 mn wth cooling in a
wat eL bath; h. M53rd Bypdatss tharessibe oA AF 1A° QUEHRIn SONFETFUR" 1} G ANEr at ur e;
i. The m xture e I, &URGS, o) 3
(production of %%re%ﬁlgg%mgéﬁéﬁﬁn ’vvasgln%lrot()%@as\ﬁ/}m{a? %H%Eiéé%gl(s)fugllﬁ%q%{y?g?dd phase
to 95 C, 5b. Datreseissdr 409 waks ramupia oo orb sevagg s pobpgien (o dimgafollowipg (b was
theat ed EO 70 53 w’pr%ihisgmlassihbl RurG kiR atres scgiﬂhiﬂb:sﬂoiws gdultsafﬂdraﬁsaﬁﬂt ecteiv@ SI®POM
enperature; d. e te syrup,) e Q l.1pi hase an ixed with a
spatul a; e. The f?ﬁ“ﬂ?ﬁ?ecu%%mh%r}%%?ﬁ?%gk nWlit ehShglg \/reesrléso?f)rLrﬁﬁi?j rephr?l%jlrescg?'edt

fscr eens; 10f. Thefoimyited cphage (repradenttdaeCHyr up wer e honogeni zed at 6000 r pm
or 1 mm g. The |ipid phase and date syrup were further hopogeni zed at
5000 rpm for 3 refrenss. is PR madsipgEl f%t‘?’%‘ﬁ sgb‘ﬁse e(/\é‘gc"rmé‘lj[?(‘fegstj"‘trgtsgl@bgaq' pm f or
4 min Wth cool iregivéd4@ vagkerculahin by ofab gjagd as Rofumtioe mbetinget (rllewinprisy and
pot assi um Sondoatagmwa%oégfi%@: urbin ansaﬁdﬁﬁ,grs WS %L HsRAYEEN W SIFUREE- 3
was produced as T0 Fows pI’_O(ﬁUC_tI on of 1.5 > a. CQurcumn was nelted with
PEGG000 and | i pifermylaigd ecurcpmioQ while ghe psgkea kingy &ﬁwmgsumé%feﬂsu{tb thap) reseived

unformulated curcumin (represented as C3).

Reference is now made to FIG. 5¢, which shows curcumin levels in the gastrointestinal
mucosa of rats that had received 400 mg/kg curcumin by oral gavage as a function of time
15 following the administration of the curcumin. The solid line shows results for rats that
received SLP formulated curcumin, while the broken line shows results for results that

received from unformulated curcumin (i.e., the control, represented as C3).

Reference is now made to FIG. 6a, which illustrates the delta in the plasma curcumin
concentration while using the SLP and Meriva as a function of time (15 minutes, 30 minutes,

20 60 minutes and 120 minutes).

The SLP concentration was calculated was as follows: SLP formulation concentration minus

C3 (i.e., the control) curcumin concentration.

The Meriva concentration was calculated was as follows: Meriva formulation concentration

minus C3 (i.e., the control) curcumin concentration.
25 The delta was calculated for each time point. The units of the numbers are ng/ml.

The minus mark appears where the C3 curcumin concentration is higher than the SLP/

Meriva curcumin concentration.

Reference is now made to FIG. 6b, which illustrates the delta in the mucosa curcumin
concentration while using the SLP and Meriva as a function of time (15 minutes, 30 minutes,

30 60 minutes and 120 minutes).
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20c. 10% of the date syrup was heated to 70 C with potassi um sor bat e,

sol ubilised and cool ed to roomtenperature; d. The |ipid phase was
honogeni zw0 2a12/6G80@ rpm for about 20 s; e. Date syrup wesTtadmedomsmM y wi th
honogeni zation for 3 mn; f. The lipid phase and date syrup were

honogeni zed at 5000 rpmfor 3 mn; 25g. The honobgeni zati on speed was
reduced to 4000 rpmfor 4 mn with cooling in a water bath; h. Honey and
pot assi um sorbate were added at roomtenperature; i. The m xture was m xed
manual ly. 30 All three formnulations produced a snooth, sem solid product
with a sweet taste. In all three fornulations m croscopi c observation
reveal ed a few 10-25 pmcurcumn crystals and lipid particles up to 3 pm

Al the fornul atjeRep WRERrAUR A LRl OvARs RAGR: SEPfRELISbARhEhiNiof Afbs
consisting of storage at a tenperature of 32 C or 40 C for three nonths and

moni toring of pHY<FCARe CRBeF PR $°0F88% i nspection and of curcumn
chem cal stabili A i . .£e \
storage. All forltrlr% P%ﬁ%ﬂr?lsrcg?%ﬁﬁgxass? Eé‘fp‘ﬁaggdg){gs §gﬁ)&%gﬁ é%%m%ﬁgﬁecgﬂgﬁagﬁ{
cream ng at 5 40nims (Biree theicontral Suruminrgneerrien st abl e wi th no detectabl e

chem cal degradatiqn. Table 18: producti. wi th Ponegranate oil, (CURGS),
with Avocado di ?lthf %r\]fﬁé"éﬁ “ °H‘ate€[°{ E“%g?l?/%(’”gﬁhe(uﬂglﬁé% n‘%é elrsgﬁealpg(? 'rTB%:IIlﬂlgl Ton

Pi | ot producti ormaddk dppearsprhed tictG3earciPhih omcen@iyieB G-hishetRe e SLRANRGEa Surcuimily \W 0V W
W W Curcumin 4 4.4 .Avgcado oil 5 5

10 Conclusions

Hot melt procedures for emulsification of curcumin-filled solid lipid particles in honey were
developed and tested. Solid lipid particles produced by hot melt emulsification were the
method of choice for curcumin incorporation in honey. The present inventors have shown
that curcumin is soluble in mixtures of ethylene oxide polymers and lipids. The present

15 inventors have also shown that free curcumin forms curcumin crystals in honey and water.

Testing of several product parameters has shown that curcumin solubility is pivotal to
product quality and that use of hydrogenated castor oil, stearin, and palm oil as lipid solvent
components is preferred since it results in a curcumin-in-honey formulation that does not
have an aftertaste, exhibits smooth texture, has a honey smell and includes substantially all of

20 the curcumin in the lipid microparticles suspended in the honey base.

It is appreciated that certain features of the invention, which are, for clarity, described in the
context of separate embodiments, may also be provided in combination in a single
embodiment. Conversely, various features of the invention, which are, for brevity, described
in the context of a single embodiment, may also be provided separately or in any suitable

25  subcombination.

Although the invention has been described in conjunction with specific embodiments thereof,
it is evident that many alternatives, modifications and variations will be apparent to those
skilled in the art. Accordingly, it is intended to embrace all such alternatives, modifications
and variations that fall within the scope of the appended claims, with the proper scope

30  determined only by the broadest interpretation of the claims.
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5 Pol yet hyl ene dycol 6000 6 6 6 Sucrose Ester HLB 15 1 1 1 Pol ysorbate 80
0.6 0.5 0.5 Polyglyceryl-3- Dioleate 1 1 1 Potassium sorbate 0.05 0.05 0.05

Col d Honeyo2a124k3fa2 hot date syrup 31.35 31.45 31.45 SUWCcTAD20100008%0
Pr oduct i on:

All publications, patents and patent applications mentioned in this specification are herein
incorporated in their entirety by reference into the specification, to the same extent as if each
individual publication, patent or patent application was specifically and individually indicated
to be incorporated herein by reference. In addition, citation or identification of any reference
5 in this application shall not be construed as an admission that such reference is available as

prior art to the present invention.
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Curcumin was nmelted with PEGS000 to 90C. Lipid phase added to nelted
curcumn Curcumn was nelted with PEGO00 and |ipid phase to 95C Curcum n
was nel t sdownt2P2PHES6000 and | i pid phase to 90C Tests ZTPCT/ILIMYBG0aT6s somne
10-25 micron some 10-25m cron sonme 10-25m cron Enul sification submcron to
3m cron submcron to 3mcron, very few 6m cron submcron to 3mcron, very
few 6m cron State sem solid sem solid sem solid Snell good good good

M xi n% wi th water good good good taste sweet sweet sweet texture snpoth
snoot

CLAIMS
We claim:
1. A method of producing a functional food, comprising:
melting a lipid solvent in the presence of a lipophilic bioactive agent;
heating the melted lipid solvent and bioactive agent to a temperature of at least 65 °C;
adding a food base carrier to said melted lipid solvent and bioactive agent; and,
emulsifying said melted lipid solvent, said bioactive agent, and said food base carrier
until an emulsion is formed, said emulsion comprising lipid particles comprising

said bioactive agent.

2. The method according to claim 1, wherein said step of heating the melted lipid solvent and
bioactive agent to a temperature of at least 65 °C comprises a step of heating the melted lipid

solvent and bioactive agent to a temperature of between 70 °C and 90 °C.

3. The method according to claim 1, wherein said step of emulsifying is at least partially

affected simultaneously with a step of cooling.

4. The method according to claim 3, wherein said step of cooling further comprises a step of

cooling to about 45 °C.

5. The method according to claim 3, wherein said step of cooling further comprises a step of

cooling to a temperature at least 20 °C below the emulsification temperature.

6. The method according to claim 1, further comprising heating an emulsifier to a temperature
of at least 90 °C in the presence of said bioactive agent prior to said step of melting said lipid

solvent in the presence of said bioactive agent.

7. The method according to claim 6, wherein said emulsifier is chosen from the group

consisting of PEG esters and sucrose esters.

8. The method according to claim 7, wherein said emulsifier is a PEG ester chosen from

PEG6000 esters, PEG100 stearate, and PEG40 stearate.

9. The method according to either one of claims 1 or 3, further comprising a step of heating at
least part of said food base carrier prior to said step of adding said food base carrier to said

melted lipid solvent and bioactive agent.

10. The method according to claim 9, wherein said step of heating at least part of said food base

carrier comprises heating a first part of said food base carrier to a first predetermined
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snmooth WD 2012/ 023142PCT/1 L2011/ 000676 Curcum n HPLC assay Zero tine 1:
The quantitative results of Ciretunine: no. Sam1 |l e nane Tam HPLC WV
Il les, D WoGurxuzsrene (WW name 1 | Al Roegrherpet@sis € 66( 1)
1713 production LL 1975 2011-10996-2 LL1974/15, 31 3.8

temperature and heating a second part of said food base carrier to a second predetermined

temperature lower than said first predetermined temperature.

11. The method according to claim 10, wherein said first predetermined temperature is at least 60

°C and said second predetermined temperature is not above 50 °C.

12. The method according to claim 10, wherein said step of adding a food base carrier further
comprises adding said first part of said food base carrier, and further comprising a step of
adding said second part of said food base carrier during said step of emulsifying, said step of
adding said second part taking place only when the temperature of the other components

being emulsified is below 60 °C.

13. The method according to claim 1, further comprising:
heating a portion of said food base carrier in the presence of potassium sorbate until a
solution forms;
cooling said solution to room temperature; and,

adding said solution to said melted lipid phase and bioactive agent.

14. The method according to claim 1, wherein said food base carrier is a semisolid at room

temperature.

15. The method according to claim 1, wherein said food base carrier is a liquid at room

temperature.

16. The method according to claim 1, wherein said bioactive agent comprises a bioactive food

component.

17. The method according to claim 1, wherein said step of melting a lipid solvent in the presence
of a lipophilic bioactive agent comprises melting a lipid solvent in the presence of a biocactive
agent is chosen from the group consisting of curcumin, diindolylmethane, quercetin,

diadezin, silymarin, genistein, essential fatty acids, and phytosterols.

18. The method according to claim 1, wherein said food base carrier is chosen from the group

consisting of saccharide syrups and polysaccharide syrups.

19. The method according to claim 18, wherein said syrup is chosen from the group consisting of

honey, date syrup, and maple syrup.

20. The method according to claim 1, further comprising a step of allowing at least part of said

lipid to solidify into particles within said food base carrier.
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21. The method according to claim 20, further comprising a step of dispersing homogeneously

said particles within said food base carrier.

22. The method according to claim 21, wherein said step of allowing at least part of said lipid to
solidify into particles within said food base carrier further comprises allowing at least part of

said lipid to solidify into microspheres within said food base carrier.

23. The method according to claim 22, wherein said step of allowing at least part of said lipid to
solidify into microspheres within said food base carrier further comprises a step of allowing
at least part of said lipid to solidify into microspheres of diameter between 0.5 pm and 5 pm

within said food base carrier.

24. The method according to claim 20, wherein said step of allowing said lipid to solidify into
particles within said food base carrier further comprises a step of allowing said lipid to
solidify into particles within said food base carrier chosen from the group consisting of solid

particles and semisolid particles.

25. The method according to claim 20, wherein at least 70% of said bioactive agent is associated

with said particles.

26. The method according to claim 25, wherein at least 80% of said bioactive agent is associated

with said particles.

27. The method according to claim 26, wherein between 90% and 95% of said bioactive agent is

associated with said particles.

28. The method according to claim 1, further comprising a step of obtaining at least one lipid
solvent chosen from the group consisting of hydrogenated castor oil; stearin; palm oil; high-

omega-3 sage oil; pomegranate oil; avocado oil; olive oil; and any combination thereof.

29. The method according to claim 1, further comprising a step of mixing a bioactive agent with

said food base carrier.

30. The method according to claim 29, wherein said step of mixing a bioactive agent with said
food base carrier further comprises a step of mixing a bioactive agent chosen from the group

consisting of vitamins and minerals with said food base carrier.

31. The method according to claim 29, wherein said step of mixing a bioactive agent with said
food base carrier further comprises a step of mixing a hydrophilic bioactive agent with said

food base carrier.
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4.3 5 BEXAOBLE/@E3142CUrcunmin i s known to possess poor sygCemLmiav@sieability,
in his natural form i.e. mxed in 10 drinks or food, therefore an in vivo
nodel was used to determne the extent to which the fornul ations of the
present invention increase its oral bioavailability. In the tests, nale
Wstar rats received 400 ng/ kg of either unformulated curcum n or curcunmn
formulated in the solid lipid particles (SLP) formul ation, according to the
present invention, by oral gavage. Rats were killed at 15, 30, 60 and 120
mn post adm nistration. 15 Plasma, intestinal nucosa and liver were

anal yzed for shenphessie®rdd 84153 whekémi siig stefRdsiMhgd I hybPdpiiet vasattive Bgent
with said food base carrier further comprises a step of mixing a hydrophilic bioactive agent
chosen from the group consisting of cobalamin, folate, and ferrous gluconate to said food

base carrier with said food base carrier.

33. A functional food comprising a lipophilic bioactive agent, a lipid, and a food base carrier,
wherein said lipid is at least partially dispersed as particles within said food base carrier and

said at least part of lipophilic bioactive agent is contained within said particles.

34. The functional food according to claim 33, wherein said particles constitute between 5% and
40% (w/w) of the food.

35. The functional food according to claim 33, wherein said lipophilic bioactive agent is a

bioactive food component.

36. The functional food according to claim 33, wherein said lipophilic bioactive agent comprises
at least one component chosen from the group consisting of curcumin, diindolylmethane,

quercetin, diadezin, silymarin, genistein, essential fatty acids, and phytosterols.

37. The functional food according to claim 33, wherein said lipid is chosen from the group
consisting of hydrogenated castor oil; stearin; palm oil; high-omega-3 sage oil; pomegranate

oil; avocado oil; olive oil; and any combination thereof.

38. The functional food according to claim 33, wherein said food base carrier is a liquid at room

temperature.

39. The functional food according to claim 33, wherein said food base carrier is a semisolid at

room temperature.

40. The functional food according to claim 33, wherein said food base carrier is chosen from the

group consisting of saccharide syrups and polysaccharide syrups.

41. The functional food according to claim 40, wherein said syrup is chosen from the group
consisting of honey, date syrup, and maple syrup.

42. The functional food according to claim 33, wherein said particles are homogeneously

dispersed within said food base carrier.
43. The functional food according to claim 33, wherein said particles comprise microspheres.

44. The functional food according to claim 43, wherein said microspheres have diameters

between 0.5 pm and 5 pm.
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44 SUBS: 711-;,:Fil SHEET (Rifi..E 26) Curcumn was identified in plasm,
intestinal nucosa and liver of rats which had received the solid lipid
particl eswbShByo2boienul at ed curcumi n. The curcuni n pl asneciraushi/pmaks af t er
adm ni stration of the SLP fornulated curcum n was tenfold higher than the
equi val ent val ues seen after unfornulated curcumn. Simlarly, liver |evels
of curcumn were higher after 5 adm nistration of SLP fornulated curcum n
as conpared to unformul ated curcumin. In contrast, curcum n concentrations
in the gastrointestinal nmucosa after ingestion of the SLP fornul at ed
curcum n were sonmewhat |ower than those observed after adm nistration of
unfornul ated curcumin. The results indicate that SLP fornul ated curcum n

si gni ficant!|y4 nGE RASRS 9968 b@Bdmg b1 39 FbkreR Rai@ partiditk Grd Fhd3en! fathé BGup
unfornul ated form, Thl"if‘{l}igr mul at1on presents a great solution for conpounds

that posse's hi GAPSHEMW P%Céﬁéqdisfm\ﬁﬁlﬁﬁarﬂg‘éﬁ system c availability. This
st udy errpha5| 26. LIIﬂg flﬁam}xa{llf&utahﬁﬂiin%ft I:lgihlsﬂ,sgﬁé;éirt theaEtOfO%Uclf%;i& Bidachive %erqqg rvery
formul ation, in conparison to_ another product nanmed "Mariva8". The

fornul ation of Nespsidied(with spidpastiedes.cal |y Curcumin (CAS 458-37-7) and curcunin
15 phosphol i pi onpl ex. .The pr rat.iop of Meriva(d) . .byusi ng
Epi Kur onTM 136’5]'I ﬁ?’e 5385’9%if?°§&:~‘¢%bd§"§3%?%‘a‘ %oyﬁeé%aﬁ l%a% 8{0 “l‘}r?%%% ?ﬁ%%g%x%’gtlﬁ 30%
phosphat i dyl cholassadatedvithisgid pastintsai ned 16. 89% cur cumi noi ds, of which 93.82%
was curcumn, the ratio of curcumn to Epikuronmd 130 P ;4. . "Neriva8"
i s been mar kefddhp{ngiond f9d ASForig %Hd(:é’fhéram?bﬁge?§ﬁg and %%%%i"ggf’acgﬁ ni cal
20 study i n pur pgaeis aBodutdd with keddpagtickew f or mul ati on for curcum n, whose
added value is to increase the curcum n absorption throu_(ftlh t he nmucosa
tissue into tHe Th fwetional fasd prcprdagtoTlaimbidnijrther comprizipg ansmulsifiey  Cancer

Chenot her Phar ol.,, 20 60:171-177). \Wien. the t studi es. are bei ng
conpared t he P(gzlﬁff' f‘g‘ctfopf’%‘{"{i ﬁ%fmé’fné%oec at")l HIVER| Péaﬁgf:T‘ﬁér?ﬁeééslc SELIRM g‘me £ H he SLP
formul ati on showeshistingpi8EG estarcandrpugrogeesterent r at i on t hat was absorbed into the
25 plasma and |iver than the results of those of the "Mriy g Furt hernore
the incline i AltThe fwgtoatlfeod aatiedp icin $%hberpip syd APy & ¢ ﬁg 6?“35“5?? n

i nvention I s nodpimahegdouprehsisiigiof PEGAOCD dstrsyRESA00Nrkata®, 400 PRG40 sehrhter or al

adm ni stration while the "Meriva8" published results present a steep
incline that &% chp&uctipng!dendyaceprlingite)claifn 3By whemis sridsfopdaltapeosgrriermis jmixed 3B at i son
enphasi s the i nng¥ahé d@liynadhishctive@edaenefits of the SLP fornul ation, as

provi ded by the present invention, 30 that enable a continuing ongoing
absor pti on whisg Hhe figxémslcfosipatendingioyclaim 52,08 @innsaid ah fleast ongadditional bioactive

adm ni stration, atgé}x‘?fs%{)o%n%omtf?evér Soms@Rlo biladrink ShdlniferACt i Ve conmpound. The
stability quality enable | ong active period for the conpound in the
tissues. To eqpiaTFinstidnhicfoddFREGIURT®NairAI5S,0wHatein0nRiIdCE ldadh @nShdaitbmal blohaivé on
versus the Meri va nrt'zsagr(g(ggﬁitcbi\(/)\/aecﬁ%%g?ng two tables that present the delta of
the curcum n conCéntration In eac I'me point. Reference is now nade to

FIG 5a, whi CBs SfhoWenchindSitBd Gatbraigitd) chidl 84, Svherdin! BidShylBgHilichashctiveCagn¢asdl 400

ng/ kg curcum n by oral gavage as .a function of ti following the 5

admi ni stration d%"sfrh o i &4 W?S’S‘I‘?\%Offé; gy ﬁoﬁ'&agﬁge&gfslg §(ﬁ’\f{¥?’s for rats that

received SLP fSQrMeﬁl C!)f CvaEi ﬂ’leﬂwbdeebi&%ebefg%qg aI éugﬁctsiﬁ'q}éﬁi E&lﬁ)‘l‘igl;lé for
¥

results that recei yeégunf ornulFated curcumn (represented as CS%E.F Ref er ence
is now made to PwinistsEng yfypcinnat fogdeompriging at kayt CmPAPhI Pinadtive pgepiasociptids had
recei ved 400 ny/vi@ lipldrpartitTestisbatsed vathin g Bdo@BRe @sien function of time fol | ow ng
the 10 admi nistration of the curcum n. The solid |line shows results for
rats that recé&7.vihd n8thpd esprding de eldimcHy evberein saidusier ef admunigigriok & rfunctional Hpbws
results for resu ks tdadise 668p ¥CAmiichd M haliRahl Csh Chbficirid-d 8 kEIERNne df as

C3). Reference is w.nmade to FIG Sc, which shows curcumn levels in the
gastrointesti nalther%@%‘g%’ of rats that had received 400 ng/kg curcumin by
oral gavage as a fusiat lipphilid bioaaiee ddsntf 5l dnosen igmt the grodpricerisistingaefi @rruwin, t he
curcunin. The solid 'ﬁﬁ&ﬁﬁ%@, sl Siadh, ithint Rakteih SGIMEHyeRs, and
formul ated curcum n, I1'e the broken Iine shows results for results that
recei ved from unf or mAh¥esdeE@%eunin (i.e., the control, represented as C3).
Ref erence is now made to FIG 6a, which illustrates the delta in the plasm
curcum n concentration while using the SLR3and Meriva as a function of tinme
(15 mnutes, 30 mnutes, 20 60 mnutes and 120 m nutes). The SLP
concentration was cal cul ated was as follows: SLP fornulation concentration
mnus C3 (i.e., the control) curcumn concentration. The Meriva
concentration was cal cul ated was as follows: Meriva formulation
concentration mnus C3 (i.e., the control) curcum n concentration. 25 The
delta was cal culated for each tine point. The units of the nunbers are

ng/ M. The mnus mark appears where the C3 curcumn concentration is higher
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The Meriva concentration was cal cul ated was as follows: Meriva fornulation
concentration mnus C3 (i.e., the control) curcumn concentration. 5 The
del t a waswoabrul2atsed for each tine point. The units of thernnbersieare
ng/ g. The m nus mark appears where the C3 curcum n concentration is higher
than the SLP/ Meriva curcum n concentration. 10Concl usions Hot nelt
procedures for enulsification of curcumn-filled solid lipid particles in
honey were devel oped and tested. Solid lipid particles produced by hot nelt
enmul sification were the nethod of choice for curcum n incorporation in
honey. The present inventors have shown that curcumn is soluble in

m xtures of ethylene oxide polyners and |ipids. The present 15 inventors
have al so shown t hagidf f68 vaddr GHHE Ns TRYsEB f6M I Bl Erdlp Cdoshtiad S isstcihagle yndnd
wat er. Testing of several product paraneters has shown that curcumn
solubility is pivotanF8“$g5H5EW”quality and that use of hydrogenated
castor oil, S}ffm Rt 9c%$rﬁﬁlnglul cidm 46 Rhdeid iy G oCAMRARARS § hrludAbiShad ' ed

since it results 1n a curcunin-in-honey fornulation that does_not have an
aftertaste, exhiftthexcomprisetaiep @kadministeringgunctipnahiopd comprising2p gmylirydes
substantially_all of 20 the curcumn in the. lipid mecer il es s ended
in the honey Bgsljé‘? Iqefho‘?%cc%fplﬁ goc?l?al?le%’ t F}eé?m éaéé _tStaIi %f ardéngl{lfge?@égg& Ct?‘%él o
i nvention, whi clvomprising fapemelbifieri frgher epenpriseh pdneiniftering iefurctonableed efmpsigpmint e
enbodi nent s, ma}ém@isfﬁ@rcQ&erpﬁ&NﬂhgﬁgudcﬂgsﬁmfP@Gle% @@s@ro&ie@tﬁl&e errbOd! nent .
Conversely, various features of the invention, which are, for brevity,
described in bhehe arthek becatling 6 tlaigl 36, ohbenlissidk sty ohalnittsios bdunptiavl ded
Separ at el y or | r}urﬁlglycoﬁgﬂlstegp Jte% 0%;%119&&&?&?&&&09& deéIC(gIEHP ‘S'igélattléaﬁ Ohé’hﬁ@iﬂ&'{apn haS
tron w speci enbo

been described in conjuncti N IC dinments thereof, 1t is

evi dent that marbjeagive agerfesmidybleast ug aridtionah bipasHe agemixeg Vikyspid fod sk pamiss
apparent to t skilled in the art. Accordingl it .S inten

enbrace al | Sggﬁﬁ&"{e@f’%ﬁcf’f\‘}lgg ‘o i éof ¢a rf%ﬁgégf dX(/_aadﬂu_’éstteir% §f¥‘ﬁ§‘%§‘g‘f %ﬁq

Wi thin the scopeonfrisihet eppendddiicldiasive pientrmixddevifhrsaid érod bass serigurérer m ned
only by the broagd@stsed &S dahRisteidy #eadt Bfe ISIAPHTRo bioallie RAPMbCRMPES
patents and patent applications nentioned in this specification are herein
i ncorporated i n P¥PE BHTi rety by reference into the specification, to the
sanme extent as,i Lndi Vi LGakiipn, patent or patent application
was specifi ca?%’yliIé’%@&%g?@#%%ﬁﬁknﬁ?%?c@éd%o be incorporated herein by
reference. In addit# osltingp fipid pabyenigrelyding gibjopstivepgeriit empsiure efa fafi62C5i n
this application shalgdnot be construed as an adm ssion that such reference

is available as prior art..to,the present, {nventian... VB V¢ i 1. A
met hod of produci ngb'aemf“{i‘rgyé?% tcl)l?lg'f(’d@ég)ggepc@’rbv?ﬂ? gisﬁnél?ml#e%ﬁaée 36\;&?%%1 _tggol vent
in the presence of a fbimptitviflan emidsieraeomprjsingzsglichlipid prstiptep;rsaid s¢lid linid nagigles | pi d
sol vent and bi oact i Ve AR sli@viseciRip@r at ure of at least 65 C adding a
food base carrier to said nelted liprd solvent and bi oactive agent; and,
emul si fyi ng sa&s.dA aethdded plodysing fimatloua fitod cawrrisinddi oacti ve agent, and said food
base carrier until é%eﬁﬁmﬁ@@oweﬁt &&Jaﬂ;@q,bioﬁafvgﬁm§{e919ermsr9fat$aaga@sobg pid
particles conprising sal oact1ve agent. 2. e nmethod according to claim
1, wherein said step 8% heating the nelted |ipid solvent and bioactive

agent to a tenper at pireguBffyidf (a) ®@S4 Qi Cod BRP EdnSe antA tifet fefmatidn di@akintlgjort he
nelted |ipid solvent and.bi oact.i v nt_. ] t . of 70 C
and 90 C. 5. The. mot KO EReane Wil PRt sty thFRERE! Wiy E bRR:

enul sifying is at |easentpartially affected sinultaneously with a step of

cooling. 4. The nmethod, accordi ng t.o ai , _Wherein said st f cooling
further conpr i%eg‘e&‘e@f’%‘ﬁfelﬁtfer SSF FiHgs ?Jboré?o"g’ﬁeﬂga‘ dloggtivegent ﬁé’t%ﬁ%c Veaé’g‘gr di ng
to claim3, wherempons@i d step of cooling further conprises a step of
cooling to a tenperature at |east 20 C below the enulsification
tenperature. @5 Theaetied Hslinutde whemimgidpipagtivaiopd cPmPengRtifafUBBnpr i si ng heat i ng
an enmulsifier to_ a t rature of .at.least 90 C in th esence of said

bi oacti ve ager?%' Bﬁef’g&‘r’?‘gcgﬁéf’@%&bﬂs& oG8 ltv?tg)&d%’a %Peﬁltilsg?l "solvent in the
presence of said bioactive agent. 7. The nethod according to claim§6,
wherein said enulsifier is chosen fromthe group consisting of PEG esters
and sucrose esters. 8. The nmethod according to claim?7, wherein said

emul sifier is a PEG ester chosen from PEGO0OO esters, PEG 100 stearate, and
PEA0 stearate. 9. The nethod according to either one of clainms 1 or 3,
further conprising a step of heating at |east part of said food base
carrier prior to said step of adding said food base carrier to said nelted
lipid solvent and bi oactive agent. 10. The nmethod according to claim?9,
wherein said step of heating at | east part of said food base carrier
conprises heating a first part of said food base carrier to a first

I T




tenperature and heating a second part of said food base carrier to a second
predeterm ned tenperature |lower than said first predeterm ned tenperature.
11. The mwohoth/@soerdi ng to claim 10, wherein said firstcpnesei/emsined
tenperature is at |least 60 C and said second predeterm ned tenperature is
not above 50 C. 12. The nethod according to claim 10, wherein said step of
addi ng a food base carrier further conprises adding said first part of said
food base carrier, and further conprising a step of adding said second part
of said food base carrier during said step of enulsifying, said step of
addi ng said second part taking place only when the tenperature of the other
conponents being enulsified is below 60 C. 13. The nethod according to
claiml, furtpereABREd o3 kithSr onb 6BHai%b2dr E30WhdraisaRffocidhd cdrii@dh HBR§E carrier in
the presence of potassium sorbate until a solution forns; cooling said

sol ution to reée®mht eeperdiitteeoneandaimaerred, vwaieth sgid lipit s@ventinchslas a leaglobeed

l'i pid phase and

wherein said foo@E eggrtg}n\é%rg?(? @&lsmalg“};eg%%ﬁ%mgm%?gs%hﬁ %gg&%?g z11113’5. The
met hod accor di ngegedibapasgmnnate oihercedoRil ol BamFABRnEigR et is a 1iquid at
room t enper at 16, The. net ho ccardi

bi oacti ve ageg{ e%‘f) MEPPLY Sither gre? oacflIm\?gil2 f)g%w?:‘%em ON ﬁlg‘soiv\fﬂﬁ%’ﬁ'er ma’tldﬁs'g
according to cl ecmmSIIler wherein said step of rrel ting a lipid soI vent in the
presence of a_lipophilic bioactive %ent rises nmeltin i d sol vent
in the presend® Tgfmﬁ they efaidaim o0& gty said smulsibeeRclided i TSI?&“}B%B mc fEPW® i ng of
curcuni n, di i ndabilstifgiol BB estetad efoserestersli adezi n, silynarin, genistein,
essent i al fatty acids, and phytosterols. 18. The net hod accor di ng to clai m
1, wherein sa’H Themetheskof eitherane plglaimses2 oneis wherdin Wit iempsrapredufd-Wnsi st i ng of

Craim 16, wherbi i Earol GVRET & HDCER B BB PR CURSTAE PG QP oney.

date syrup, and prigbgepsyx up. 20. The nethod according to claim1, further
conprising a step of allowing at | east part of said lipid tg solidify into
particles witAnthempthodad githerrne af daips §29F 03, WE"I"“‘ Teiendie ohat sUEBr arHgetd cl ai m
20, further conpiiah@efas edtseficods. di spersi ng honogeneously said particles

w thin said food base carrier. 22. The nmethod according to claim 21,

wherein said 34 &he ofthed picrithergneef Jlaimsse2 5pdt whsteinsgigpdb) ?ﬁff?}‘eﬁwhé%g“la‘%ﬁalfby into
particles wthi rl:o&ﬁggnxfu@@éioma@pl@@Jl&élﬁiﬁcllidﬂgtsﬁl@BloQ&MghrﬁQﬁi saill lFisaibig ted | east
part of said lipid to s?l i di fy Into mcrospheres within said food base
carrier. 23. Thd"MERPREP QNP ding to claim22, wherein said step of

al 'owing at | 6asi faklii fofﬁﬁgng Lofeiidhet ro5@bds éaxlef mrlmggoﬂa m?@rpaﬁwmg thin

said food base carrier er conprises a step of | ow nq | east part
of said |ipid tdouesereysly gispepedtherpip ?‘@sab]ﬁ‘l‘ﬂ‘é‘ﬁ Btetivg a&?f%tv@Fre‘Bé‘t %%/Wf?‘%m and
5 gmw thin sai dttk@oshe bRsEvCRER is@ssociatell. withR#id sotitl hgidlpatioter di ng t o cl ai m 20,
wherein said step of allowing said lipid to solidify into particles within
sai d food bas@.cle cpreposifien effmattercefimbaitn JBswhereit wisl kisacte| agek #gp Bigacve fopfl d to
solidify into paphpdb@es W thin said food base carrier chosen fromthe group
consisting of solid particles and sem solid particles. 25. The net hod
accordi ng to af.diherdpesitiunef atter aftclaine?s wherdidsatibicaaivel fobd wamptrientes @gemin. i s
associated with said particles. 26. The nethod according to claim 25,
wherein at | ed&tTheommegsitionid pitgraet e dferberis said SRaFHE dodnremposst &
particles. 27. Thaddminkagae amegrding to claim26, wherein between 90% and
95% of said bioactive agent is associated with said particles. 28. The

met hod accor difhgrhe eonulosition of mafterrof ryrone ofigtiing g 74 vderep sad foobatk MY iat

| east one |ipidgglvent chosen fromthe group consisting of hydrogenated
castor oil; steari n pal moi | ; highomega-3 sage oil; ponegranate oil;
avocado oi I @b. I’Kheccﬁmdosltlcﬂll’oﬁma&yommoﬁla/hﬂelmsdld’whd?h]ﬁd pa@Bles Fitialesngtidastaine
accordi ng to cl [ iofie agent
with said food gsalgaée]dcfg)frnﬁ gJBSI cogg%bﬂr@g ﬁ&déa‘gagtgr?&ll %%ﬁln&h@?al?nQQﬁ% o\gxlher ein
said step of mi xighpmaent Berctlh Reecgrgsisol v el ofive ﬁband@a)s@memtwéw%rt her
conprises a step of mxing a bioactive agent chosen fromthe group
consisting of vitamns and mnerals with said food base carrier. 31. The
met hod according to claim29, wherein saidsstep of m xing a bioactive agent
with said food base carrier further conprises a step of mxing a
hydrophilic bioactive agent with said food base carrier. 32. The nethod
according to claim 31, wherein said step of m xing a hydrophilic bioactive
agent with said food base carrier further conprises a step of mxing a
hydr ophi | i ¢ bi oactive agent chosen fromthe group consisting of cobal amn,
folate, and ferrous gluconate to said food base carrier with said food base
carrier. 33 A functl onal food corrprl 5| ng a I | poph| I | o b| oactl ve agent, a

o Y N 1 o g, o



39. The functional food according to claim 33, wherein said food base
carrier is a semsolid at roomtenperature. 40. The functional food

accor di ngvoeodi@sre33, wherein said food base carrier i gcthomenodosmm t he
group consi sting of saccharide syrups and pol ysacchari de syrups. 41. The
functional food according to claim40, wherein said syrup is chosen from
the group consisting of honey, date syrup, and naple syrup. 42. The
functional food according to claim 33, wherein said particles are
honbgeneously di spersed within said food base carrier. 43. The functional
food according to claim 33, wherein said particles conprise mcrospheres.
44. The functional food according to claim43, wherein said m crospheres
have di anmet er g; gt WaRbkifdn of HiReAt dlaih BMurtfbPeomphand MRGLEIGAAI food according
to claim33, wherein said particles are chosen fromthe group consisting of
solid particl 85 Taacbntpesifios of madtera chinc81e@heredGaid BhelsifieridtBGonal f ood accor di ng
to claim33, wherein at |east 70% of said bioactive agent is associated
with said par 83 dheeompgsition Phuatieyefclaimp Fiawhereip the dianeseraf 1ieft selisl lipidpapticlesis inpher ei n
at | east 80% of sakéoMdisaashicas.agent is associated with said particles. 48.
The functional food according to claim47, wherein between 90% and 95% of
sai d bi oact i v&d. dgesthod f pawiling iadiaeattivd 2ghnts@n subjral in ineddecgmpris@g adthipisteringct i onal
food according 96L&k B3 mclhthd {384 1}8@%&@ h@ﬂ)g%ps?rmipgﬂsécd!t&fein 28 at 1€

functional food according to claim Wwherein said emulsifier is.chosen
fromthe group ©BREPASHYepgenhfwhelets ablepsh Yo ﬁﬁﬁ“dsﬁﬁ lep QRe il pgenkip assqgigied
functional food vamesd shlidtpid gartizleai m 50, wherein said enulsifier is a PEG
ester chosen fromthe group consisting of PEG0O00 esters, PEG 100 stearate,
and PEG4A0 st e8F dthemetsal of Plaim 8tywhereingdminisferieds We oY drals- t o cl ai m 33, wherein
said food base carrier_is mxed wth at Igast one agqytioqgqu;gg%fﬂve
agent. 53. Th&ffeTRSHY Of JBETatEBFHIHG PBC 4TFh BY M Th&Y'Ei P'SAFd a8t | east
one additional honegbdusie diagperd thersin eirbsienminrapdfert PIM eptrapperd withinssaidtspliglipésk
vitam ns and m ngrals. 54. The functional food according to claim 52,
wherein said at | east one additional bioactive agent is a hydrophilic
bi oacti ve agest..Thd Runctibh fdotl Biclaind Bl whérein shidfandtiomdi fogd is etattd taktomageht 3200etbei n
sai d hydrophiliqmghgg give agent is chosen fromthe group consisting of
cobal am n, folate, and ferrous gluconate. 56. A nethod of providing at
| east one bi 0gg iy QoAGGHn §f0mteSSOIBAL75] Whdnde chid BsMpbliin nd€lér iNsEbietd Ny a
functional food conFrisafg @{ Ie&gt one |ipophilic bioactive agent

ar v ¢1eege

associ ated with SF8r 83 Sspersed within a food base carrier. 57.

The met hod acsyffhagﬁtf& ifichelidD BBoondMAENiG] It a FipdpHiis bisk A ac WM KL 6ol B 2
functional food further conprises a step of admnistering a functional food
characterized byp2ant FApEsngne of the foll owing: said |ipophilic bioactive
agent is chosen fr omtdfeeutifd QidNipoghilt dattivg agdnt inter Lundtional €hod Byl ik yetivd héine,
guercetin, diadezin, c§ai I *{gﬁ{i n, genistein, essential fatty acids, and
phytosterol s; and, sai d" 1°50d base carri er is chosen fromthe group

consi sting of sacchalmindteripnaprdstesminad ahantity @Esaishfungtinnal fog to ametentrisinpryd
according to claimb56, erein sajd . step of admi.nistering a functional food
further conprrgede d““éb(og\r,\f@(ffa“% il ??‘%F?‘Rd‘p&phﬁﬁnngd?al“bvﬁaﬁger\‘g%& R ifg?dﬁg an
enmul sifier. 59. céiaponset hod according to claimb58, wherein said step of

adm nistering a functional food conprising an enulsifier further conprises
adni ni st eri ng%h Thamethiod 9hFlaimo8% whersip rspid jliephiin bigattive ek FomMPRSS &hlepst OB t he
group consi sti NGo@ponEirCh@sd b6& the Grotl Eonsistig &F tcic@min,6@lindolyiaetiant, mercainc or di ng
to claimb56, wherein said.step of adm Ri i tional food further
conprises a st ep({lag?zmaﬂﬁlmﬁrimﬁFeggfeﬁgesgn%%c %cgd%’aaﬁ cglfhgg%&?:lg’rrpri sing at | east one
addi tional bi 9aCHhk WRih®E aim $8Wlerath sdi€ A5l s iR disbisdnl FURPIhe BloGREohiidtiag sgent

m xed with said food base carrier. 61. .TEe met hgd acgor di ngl to.cl aim 60,
wherei n said st dpdragenalesfeHer oflestsarty PameQin REh-BPssr- P35 4 T PSMETTET 8 AP %ast
one addi ti onal hiilpaivé bil; endageevimbivationthewbf h sai d f ood base carrier further
conprises a step of adm nistering at | east one hydrophilic bioactive agent
m xed wth said food base carrier. 62. A nethod of producing functional
food conprising: a. nelting a lipid solvent including a bioactive agent at
a tenperature of at |east 65C, and, b. emgfsifying the product of step (a)
with a sem -solid food base carrier until the formation of an enul sion
conprising solid lipid particles; said solid lipid particles conprising

sai d bioactive agent. 63. A nmethod of producing functional food conprising:
a. nelting a lipid solvent including a bioactive agent at a tenperature of
at | east 65C, and, b. enulsifying (a) with a liquid food base carrier until
the formation of an enul sion conprising solid lipid particles; said solid
i pid particles conprising said bioactive agent. 64. The nmet hod of either

o I o ~ o~ o Y T o o 1 o, oy o [ T L r



67. The nethod of either one of clains 62 or 63, wherein said food base
carrier is honey. 68. The nethod of either one of clainms 62 or 63, wherein
sai d |i piwooimests2i ncl udes at | east one sel ected from tPhe/rgroaumoemnsi sti ng
of hydrogenated castor oil, stearin, palmoil, high-onega-3 sage oil,
pomegranate oil, avocado oil, olive oil, and any conbi nati on thereof. 69.
The nmethod of either one of clains 62 or 63, wherein said |lipid sol vent
further includes an enulsifier. 70. The method of claim#69, wherein said
enul sifier includes an ester chosen fromthe group consisting of PEG esters
and sucrose esters. 71. The nethod of either one of clains 62 or 63,
wherein said tenperature is 70-90C. 72. The nethod of either one of clains

62 or 63, whepLitie $Rined HOARMPHS Gurihs NBBLGE 4 QeAbf 1aBRS ihebOdheeRFaiO of QidSt €p
(b). 73. The method_of. either i or .63, wherein a dianmeter of

.01, one ?f c aldrrst 62
sai d solid |ipi dPgphle pieredy seent infheblqod Rigad gftiet €Y 5 nicrons. 74. The
met hod of el t hern0RG. 8l of bih ,%hgrcioﬁlgrisgygnaeftgd B KRR tePdondefiraBhd S0 Whi l e
gradual ly cooling a mxture of "said Il pid-solvent including said bioactive
agent and sai d fliperhilishisestivensent indhediverf tpidpatiqnt iapesdt 45C. 75. A conposition

of matter co i.sing.a fpod-bgsed. carrier conprisin olid |lipid tiicles
honogenousl| yng{'s'%'é thad f’ﬁgl?lgli ’glﬁtc}l'era‘iomprésén T8 fasgé'?tllev_cé’gcﬁn%aﬁ?? oﬁk@i‘é% ein at
| east 80% of sailigophtlic bieative agent infhegasiointestinalgeusesa pEsaid pafisetiimpeed wi t h sai d
solid lipid particles. 76. The conpositign of matter of claim75, erein
sai d bi oact i v&-Ayesihodifer ingregsingtha qoneentraionet @ rpBie a.““‘f?“ge“‘l’ﬁ@’“g%ﬁ%’c%\fl’\?"i on of
mat t er of cl ai mpéffent, wdagprighgn sai d bi oactive food conmponent is curcumn. 78.
The conposition of matter. o LM et o Fanhly ARG AeBorfa PRI of
conponent is Dii ndo?di/nlmrlrsgetnﬁ% _ .gﬁefg\.{m%]e_cérrpgs?ntélyon of ‘matter of any
one of claims 75 - 7&laimAqomprisingsii¢)lizophitic tiepetevedgehki er i s honey. 80. The

Cl a.
o £

conposi tion of tter, of claim75 wher.ein id.solid |ipidparticle

i ncl udes at | &ast™ dtf °§é1fe°%‘f"%§] 6 PRTFD SYF JROPPL n2aye g £ ﬁytg?agévgn%? ed
castor oil, steaompppneqpal moil, AlinaTMoil, high-onega-3 sage oil,
pomegranate oil, avocado oil, olive oil, and any conbinatiaon thereof. 81.

The conpositi & T meted ef claim ¥ pherpinssaid figerbilis PiRER AELT FPETFS @hisPE i er .

82. The conposi tco@ponadt ch@tt &bmahe glodi banSting wifi@neumin sdiindotgmethai,f quercetings  PEG,
83. The conposi tj.qn.of. ter. I . i di aneter of said
solid lipid par tdu‘agfzé“s5“?‘5%5“:’1geé’“%‘h%@é@%%‘d?%ﬁ% ?:%’gﬁs. 84. A method of

pr ?vi gi Bg adbbﬁOﬂ,_gtdlédg%da:[@%léh!‘im tog, &F§eﬂb{s;ﬂaplipidnisrmgalll Cffbﬂ?th'h Srdug oaﬁhliﬁ'tiﬁ’g'd?t eri ngd
a food-based carrier includi sol i i.pj.d particles. honbgenqus! i sperse
therein and at Ihégfg%en?ﬁ?ﬁie"a%?rd’ggsﬁa% pglﬁle%lt %’lgh\ﬂg%?ggl e Pt oﬁ O d at

| east one bi oactdilydivagbadd anscoadmatpnditewdf. wi th said solid |lipid particles.

85. The nethod of claim84, wherein adm nistering is via an oral poute. 86.
A conposi t i orlO%fTheemethed of sliay PésifEeracomprERe & FR ngalsf"ﬁé“%ﬁﬁnf‘?@“@‘@? 454 pi d
particl es honogapeshsicpioaitisgepts @othd hexd ef faidpmitnGnine@dimi n and/ or DI M entr apped
within said solid lipid particles. 87. The functional food of claim 33,

wher ei n sai d Wuriteinsthall of claith 96 furthgibtamprivingst seRgEraiing 3pe eongegiration P &rihpnt hs.
88. The conposi tjj gphiRMbiohdivd £ent & th&llvdd dTsaldpatidBmeddn sai d conposi tion of
matter is stable to storage at 32 C for three nonths. 89. A nethod for

i ncreasi ng t he2.coaestod af coim 94, farthei @ophisitg € stop ofiwising sheagpagentragion laf ppid he
body of a patie g .S NGs i : i IpR@Rth hdeg bi oactive
agent into a furr}@??hgl%a E%tlg%%ggytﬁ%gn%gﬁﬁdéng?cg%log?% 1; and, adm nistering a
pr edet er m nedosju@mbthddforafeatid b GonflitRCAnetisratkd Byadigoghtlic hiopsived szt canprisised.  90.
The met hod of cl aim 89 erejin id.li hill ' ' '

bi oactive food conplgﬁoé%of%{mﬁiafd Wéh%ﬁgﬁl%agﬁlgc%ﬁén&:}n% %1 g{&ﬁ%@@gg&%i 49

| i pophilic bioactive daiehtandonpri ses at | east one conponent chosen fromthe
group consisting of ;GiiiGdk B predétérRgiod YRRy BRARRL fubltBkaC Blod B, a phitiad Stfefing
silymarin, genistein,_ essential fatty acids, and phytosterols. 92. The

met hod of cl ai m 89 \/\A’Fé?’bsia'ﬁ‘:%"ginan'l i pid solvent is chosen fromthe group
consi sting of hydrogenated castor oil; steam palmoil; high-onmega-3 sage
oi |l ; pomegranate oil; avocado oil; olive oil; and any combi nati on thereof.
WO 2012/ 023142PCT/1L2011/ 000676 93. The nethod of claim89, further
conprising a step of raising the concentrayion of said |ipophilic bioactive
agent in the blood of said patient in need. 94. The nethod of claim 89,
further conprising a step of raising the concentration of said |ipophilic
bi oactive agent in the liver of said patient in need. 95. The nethod of
claim89, further conprising a step of raising the concentration of said

| i pophilic bioactive agent in the gastrointestinal nucosa of said patient
in need.



96. A nethod for increasing the concentration of a |ipophilic bioactive
agent within the body of a patient, conprising: admnistering to a patient
in need avpretaberyi ned quantity of a functional food ofctheiom /8676
conprising said lipophilic bioactive agent. 97. The nethod of claim 96,
wherein said |ipophilic bioactive agent is a bioactive food conponent. 98.
The met hod of claim96, wherein said |ipophilic bioactive agent conprises
at | east one conponent chosen fromthe group consisting of curcumn,

di i ndol yl met hane, quercetin, diadezin, silymarin, genistein, essential
fatty acids, and phytosterols. 99. The nethod of claim 96, wherein said
lipidis chosen fromthe group consisting of hydrogenated castor oi

steam pal m qp4, ;TnBinSio® ¥ GRin 1692 Gherin| said PRIIRGKARScBveOdgent AVOKadRcObbd O i ve
oi | ; and any conbi nation thereof. 100. The nethod of claim 96, further
conprising a stéﬁmUP“Fa|5|ng the concentration of said |ipophilic bioactive
agent in the lﬁé 0[?19 m%Ihoc? g‘f galﬁaltﬂk exu{ereinnsaﬁelﬁQphllgc%actm%géﬁ?k&%ségfat ELS@' e 96,
further conprising a st raisin e concentration of said |ipophilic
bi oacti ve agent PHPAFE CP?SVEfm‘Bf"hes&fP'éP prasistiag of icpreypingdindigmethane, QueeRiBg of
claim 96, furthefademRlyingin)genRtefh] Sfntdl fattpicsis,Red fh@steomcent rati on of said

I'i pophilic bioactive agent in the gastrointestinal nucosa of said patient
in need. 103.106\ Tretebell ¢fohin H8avherin widdpivdolvnis cheret from He grubgongisting gbphi | i c

bi oactive agent h?@'%ﬁit&i' dafor oﬁlwgﬁlﬁtdllnﬁﬁlﬁ@héa bispepil domeerita@agdvv@dagent
into a functiona of _claim1; and, adnlnlsterlng a

f 00
pr edet er ni ned qdﬁdin?lﬁThﬁ%?ﬁlPﬁWEﬂFﬁﬂ%l food to a patient suffering from
sai d condi ti qﬂz The :l‘n d I1h§ 1%%?%&%&1 i d%’omlt;}ogz%s ch‘é@ﬁrﬁ%hxnth§gﬂogp éo'nﬁé?ﬂ?'o% Y
bi oactive agen Bl 6act | ve conponent of claim
103, wherein sallmmplﬁepé'ﬁq%eﬁl beathj diesei (Fé"“&(j@’nfhs‘iaﬁ?ﬁspl“ﬂ%‘%‘ga“ﬁ? faR%Et leygmia.
conponent chosenyxﬁ;mem t da@roGiketingl ams;; BénitO\Gin&t) cEriders, Lbidakt, cafiied, el |careérhane,
guercetin, diad Zi n i lLymarin nlsteln essentia t d
phytosterols. 1 ?%f%%“(’ioué £ FETRRMAp Y1nE % ec?rémﬁ}aréoénl%dg%ﬁm%%c? c\%;elht
chosen fromthe @Mmpstm@lrmn@mqnngamc Weethr egijléhé?t)‘é@ disepss, Grohm <IhseaS§t @éﬂff}cﬁl pal m

oi I'; hi gh- onega-3,:a4; &fyomvt«m JRQEEHIARAL Acdhblic SEBHMERHS QNASH)0bdeME Mhtitis, and
any conbi nation there 107. . The thod gf claim 103 mhereln sai d

condition is chd?@ﬁmWPdﬁP?H@mﬂPBﬁﬂ‘ EBAEPTY L5535 81 LRI 4858k heart
di sease, res H'oﬁ a‘lt;h(g rn}éthgﬁ %F 831%51’03 I vmce}eﬂlnfsgﬁt Joﬁ)cptlon qg%ﬁe’h frolnet'ﬂé( Ex'%;ﬁeon&m? GP na,

gastroi ntestinal cancers, genitourinary cancers, breast cancer, ovarian
cancer, head and?%E%%YQﬁNQW@B§SE@ﬁﬂ“@éP%Pﬁbﬁﬂ“@ﬁuﬁem%§ﬁéﬁwm‘ﬁﬂP&ﬁﬁﬁﬁ

neur ol ogi cal canfRkdiac gaat eittig aldiRigbleoowdbyntions, gastric ulcers, colitis,
bowel disease, crohn's disease, colorectal cancer, fatty liver dlsease and
Non- Al cohol i clOSt@mbtbcbﬁpateattngs cquASI-ﬁmeh@rdectm almmhﬂmbw@ve ABEIMCPBRIISING] s,

ocul ar condi tions, 5&%&@&&%&95¥a@h3§%&£%:ﬁ&ﬂmﬁﬂ&mQﬂB@&ﬁEﬁdﬁﬁh&ﬂ@ﬁﬁ@hf 108.
The net hod of cla|n1103 erei.n said gn ition is chosen fromthe group

consi sting of resplrd*ﬁ?§3ﬁ§$F%ﬁdﬁﬁ‘6?P‘cmﬁ?ﬂﬁfﬁ?}tls cataracts,

al I ergi es, br it t C: Qf

ensi £ vi ty, Dt behodly S 10f SRE, SIERAR: DRREEHAHE hele ot
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met hod of cl ai m@@fgnentinbpsen rfromathel gntoumeghlﬁtmgcofmuwemi @@d@ld@ﬂtbanﬁ SquErcBinpact i ve
food conponent. &Ll liyGai® éﬁ%@moésse‘ﬁh@fa% QR anipiStetissai d | i pophilic

bi oactive agent conprises af |east one conponent chosen fromthe group
consi sti ng of112.urkeuiEthiad ofthildit das, where kuihiépid @ivent dsathbsan frokn #al @riup consisting whir i N,
geni stein, essentli [ I t f

cl ai m 109, mherg?%%%m%gi%ﬁmq% géT%gﬂﬂl@hx%ﬁgég%gf%%ﬁélﬁmw%?%ﬁgﬁcgﬁg?gt|ng
of hydrogenat ed %b@vﬁpﬂGWmegmﬁﬁPWWﬂwﬁﬁfm(mI hi gh- omega- 3 sage oil;
ponmegranate oil; avocado oil; olive oil; and any conbi nation thereof. 113.
The net hod of clain1109, wherein said condition is chosen fromthe group
consi sting of immune di seases, heart disease, respiratory di seases,

i nfl anmati on, cancer, |eukem a, |ynphoma, gastrointestinal cancers,
genitourinary cancers, breast cancer, ovarsgan cancer, head and neck
squanous cel |l carcinoma, |ung cancer, nel anoma, neurol ogi cal cancers,
gastrointestinal conditions, gastric ulcers, colitis, bowel disease,
crohn's di sease, colorectal cancer, fatty liver disease and Non-Al coholic
St eat ohepatitis (NASH), edemm, arthritis, pancreatitis, ocular conditions,
i nfl ammat ory di seases and any conbi nation thereof. 114. The nethod of claim
109, wherein said condition is chosen fromthe group consisting of
resplratory paplllonat05|s prostatltls cataracts aIIergies, bronchitis,
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113. The method of claim 109, wherein said condition is chosen from the group consisting of
immune diseases, heart disease, respiratory diseases, inflammation, cancer, leukemia,
lymphoma, gastrointestinal cancers, genitourinary cancers, breast cancer, ovarian cancer,
head and neck squamous cell carcinoma, lung cancer, melanoma, neurological cancers,
gastrointestinal conditions, gastric ulcers, colitis, bowel disease, crohn's disease, colorectal
cancer, fatty liver disease and Non-Alcoholic Steatohepatitis (NASH), edema, arthritis,

pancreatitis, ocular conditions, inflammatory diseases and any combination thereof.

114. The method of claim 109, wherein said condition is chosen from the group consisting of
respiratory papillomatosis, prostatitis, cataracts, allergies, bronchitis, asthma, celiac disease,

non-celiac gluten sensitivity, and irritable bowel syndrome.

115. A method for providing adjunct therapy to a patient suffering from cancer, comprising:
incorporating said lipophilic bioactive agent into a functional food by the method of
claim 1; and,
administering a predetermined quantity of said functional food to said patient in

conjuction with another anticancer therapy.

116. A method for providing adjunct therapy to a patient suffering from cancer, comprising:
administering to said patient a predetermined quantity of a functional food of claim 33
comprising said lipophilic bioactive agent in conjunction with another anticancer

therapy.
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