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particul&y BENRESH ¥bdi@ PRI labeiSs0dE EbréslicldcRiMi Afoth&ARRIdiIrAGHY &n
speciosa L. plant that are rich in natural corosoliic

economigal BYCEES iRerqVides tazan reglisihPiaNNIeRTI4 HFh serReRtatignef both

gallotanﬁyﬁra‘ﬁhléﬂé'@ a‘ﬁnfn%dﬁ%xﬂ%c@&éihd@ﬁa’ﬂ%@bohﬂﬁ B MILESSY,] Sdrfcularly
val onei ¢ aci ds thus yield the haolistic benefits

betweemabqu 20%atR APQUL @bffn @@kmastpart@vlaﬁé ﬁbalvt&r% gallgianinsander

ellagﬁarﬁf?r@'lr?ﬂﬁ%@fﬁér BRBoEIATEMN Ghd BcdioRfé blod8sy Br eﬁrédﬂh@ @nriched
bj ect of the present invention is to ETOVI

corosohs B6iElds surgbingd With dhgrpeqnaris ProResSHoeRttiasiRG SRricAed galetannins and

ellagltarfrﬁr%eto p%d&H@éﬁ%lhﬁiombrod&?c&ﬁpﬁ%‘ﬂ{go&&h 'c@ro@&'icﬁacnd_r Q&S ﬁighly
odinents thus allow for a focused |E§5gence of

ennchee@l F?é\nimé‘}tq gongamEdtions With 9%0"6@?'”5'&/@§3?’Ptd’i‘r? ﬂraﬁaelsrr?vsdo

naturally @Mrﬂ’ﬁ elltaﬁﬁérﬁms"% Mt e nSRRIMh &1ts, PhetRbiLSletRORddMthat yield
and ot anni ns
compositions that are free of corosolic acid, or have it present at very low concentrations. These

processes enrich the extract particularly in the concentrations of gallotannins and ellagitannin



[018] Accordingly, in one aspect of the present
i nvention, an econom cal process for manufacturing
w@b@seseut i cal , therapeutic, and/or dietary PCT/US2005/047262

conmpositions derived fromthe | eaf of the

Lagerstroem a speciosa L plant is presented. In one
specieseftiditiorratint gnyaf trecmnmnseabbqwe(msm d¢anipmeainvitted ptdvats for extracting
valoneid g4 gl1dr A O TGS e uiarp s e Farp i isks B o
corosollalaomlt gﬂmmmsaimwla@%mrtkmmholmﬁe&s&pdmallmm&mtdddrydrolysable

forms of RS Fkrea SR uRTRARERER o1 PER SE3Aehste PERIRTERS 1 pther
embodngahﬂsomcamdu con@osdions Iragmtlanmslelmlabm IS)GbS@FI orpresknt bt a very low
out 85% articu ar

concentglBh 45845, (Fe BEM kA hos g ebeR e B AR ol e
combinetD8pegEs| b igalhotamensaad alabianrirenetnmeisingrateut 10% dnabde98% of the

comoosGERe Sl TE B o SRS LANEERGFAR Bk R B e s
[019] eﬁﬁggﬁﬁ é)ﬁﬁi%cht 0 ih%a%%%n E"lglre]ratllog]olg‘g? ﬁrg)tvidgtﬁ%% I ns%ﬁpe%ting or providing
prophyl@@npneayum; fbodilhlea[ses qaanﬂlomaracthdseahdt magfesy ae disorcescof glucose

fe ac rati ot anni ns
metabo\t%n qy é){ 8?'8”}03'8 g? %galytg%gﬁl\%& an §alh1c even ?I?]sge overF disease, and
a senseeiflvmylkiemgrﬂuesto gl’efate‘tafﬂldlermtdsem gkicbselmetabblsm, rmalhtaadanwm‘ levels
rowgedt osi,tipns that are free .o

of insuliB SPEEHPn 3n oaé( |eg(relgl){\g’(ﬁgpm9d?{? JaRges taper&pg)atie Wtabohsm of sugars
and aminoraciist ared inaintenahbe skearpamresits bedywenbht Désoedetrs atric acid

t I I hi t |l ot
B NE AT e N A
Banabapﬂemmed;sersapaé]lmm ne@naléebe apropeate farttreatmenmtad ssch disorders, as may

. d d
manitesg S SRS i lads B0 RghPRed kR BulRoBE RE 4G RicBoaro
routes (ﬁeddunlgadtlbnbampmmlsledi,nnblladuhgagortadampls ordi adutes) abitndeatid and liquid
ext act

formulafdt; a4 atebEUIeR b S Er TR it Eaf taPRhlchR °
subcutadebas; epideral Stublinguat, iréracersbeal, ineatagiriah dlansdermal administration.
ruter ERERHS 4983 hepUIAal ERRRTED 5o 8 g PRAE e S g o rtial
to the bet/auhabnltyoofrbmmnisarmcﬂbmuonmoenﬂaremtmdmnts: bitceatmientindlbde

sonsc BB PR 57 v oL BB B L e o
direct céiscimee idoatyised iy dreabyerd Insxthddsr grbvdded, e keltledmmisteradral formulations

betweer?ﬁ{eggs{évbgﬁp%?ﬁggﬁrﬁeﬁﬁh ‘frgea{t'glgsglﬁ)gjl% lr?e I ﬁggtsho?bj ect of

[020] d%?ifglgggj’eckgﬂbg \é'{yglgt'lcﬁvg chg g\élldgﬁl;ﬁra r%%?c(lérg’i%sog Ohs that combine the
extract ofi [sgerstioentd spgciose s4thitiierisetorsinagents witictp hwmtlher@eatlc or healthful

beneﬁtsgl?r/i&ﬁ%lgérds tglﬁ%%tgélm&?cgéluon h 'g%q?(ge \égé}p%% e&égl%qcy and benefit
that eaoﬁfa‘geat woalt ¢>sowd’e FPodnes digh mb@bmbomeveﬁal dimenmnﬂi/ or chronically,
vels secr ood

are assoEHED 0 AR AIE S BhT M Sy RS RE b teR it b Thsgociated
with hypniinvenda,i adssuchrttle menthverBanaeadas ad edpgetopay alse beadynbined with
uri1.c acl

second 358 Far o FRRRNE o Mgt Ba i, ot hentse LR @08 o that the

“first agéteisi ancmpasition derived from the Banaba plant, according to embodiments of this



Banaba- deri ved conpositions may al so be appropriate

for treatnent of such disorders, as may manifest, for
wex@obsss by high levels of uric acid in the bPCDUS2005/047262

Formul ations for all standard routes of adm nistration

are provided, including, for exanple, oral routes,

mvenﬂon‘"’bﬁ{lttﬁ? He ‘s@&ﬁﬁd' dg@Hf”% 4 B6APbERd, BN§roup BFlchP&Inds! chth@r&han those

as | ntrader mal |ntranuscular |ntraper|ton
derived feph Banative sUeh segend @eants bsingderyrigither fromtherdiatypl Sources or by

way of s&rﬁﬁés?sv BBbP @by of E&%Hﬁ‘éﬁ'&ﬂbhéﬁiﬁb&t&bf@{dt@é} heEHIﬁ#é’l@ﬂéd Wwrdduction
ard to oral adm nistration, i nasrmc
processasn Ge GXABRE I5fna ¥ gPmpasitions OMAEEg) yﬁ@'&SﬁB‘e tannins at high
concentr nﬁfévﬂh&tﬂ@l‘ lglf‘ﬁﬁfs&lfs @A isRhdantkcatib ef- I‘?@&@"élﬂﬁ’cﬁamd (HCA), from
diments of treatnent 1 nclude schedulin
various ngEkFosra8s S 26 HISRSt BraRl e; Brr@afc'nﬁ@angwaf&gf-fﬁi‘%r the

mventlveaco?@ﬁdsﬁl%s désc?i%@bl B6tein @cfuldjbé 86dd iRROEIBIRtioh With @i %ﬁﬂhekslfandard
eat ment met grow ded, to self-adnnister

pharmacpehanRgeTtS Haehnansknl Hea GUCaRRdPV ST SR BRIB el pr other oral
antudnabéﬂ'& gﬁgmﬂch is | ow [020] A fifth object of the
gntl on is to provide therapeutic conpositions that
[021] @ﬂ@édﬁeﬁt@%f e fra&dnt vaehmré%@@d*bﬁtlfaoﬁﬁ\b@ﬁa)f%hb extraction
er second agents which have therapeutic or
technologisalthatfare tapested far spagiioreepmaR $WPIEHRSISS PhYRENINIEY Fompounds
within a ghgg%ﬁzrﬁltsl?aﬁl:c%b%mﬂs igAgabd R it %b%é‘sﬁ dﬁféﬁerh%@%fntlés Such
each agent woul d provide alone. Hig
targeted glratsgiss Hreduses PrepyReextragis o éﬁl?qr?’fecﬁm@ﬁ‘rf&ﬁﬁt'e%? {hat sefygas
componéﬁ§ g%@taggeﬁ%lg k¢ diiRRREERovEREbXttdcY §orﬁﬁ@%lﬁﬂ?¢tﬂ§man%e produced only

etes Is further associated w

by way qwﬁe&e@ataélewatra%@n PIRAFSSATHRNG thoR ()i o e VB%L&%J extracts into
a flnlshe@)é&fréﬁtc% ¥itigh. S@Jc‘ﬂ%&ﬁfﬂ?&@@ dumprbbesses and bragIAY %léid%fproducts

treat nt of yperurlcenla Second ag ents, In 5
that Cann@ab@eielﬁ/ﬁﬁ@rby coRantippd singje-rath 3@%%“0”.09”%?%%%8%”& Qﬂ‘PS By

customlgrﬁ%{hgeé}trg&ﬂm r&@&a RRRARA oRthé Polar 8¢ BB HIAGLohStituents within a single

i ment thisinvention, and that the '
natural spyeast or p@ssgﬂ;@mﬁswy{@mb&prlﬁ (Q;@pr(g,plvgatfmﬁl% 0 &e raction
medlumgglﬁ‘%th%oag_‘blé?‘Sf @%t(ﬁd’h@ﬂ‘h ne&ﬁ@ﬁuﬁﬁ@fﬁl@hm’tﬁother

erive her from ot her nat ur al souré:es 0

“targeteghagn c’sj,qm@)ﬁ@gtsg, flr@}e)ggacWQgsn@aﬁWghlcpmﬁ)gpn ~by- compoa/nd control
over phREHIRES %hé‘e%ltra%nsoérﬁ@rbe Rerkidndvrl atEerfipadsliscds MBdicinal agents.

processes. One exanple’is the use of conpositions
[022] CPRIRf oﬂ% é%ﬂ&ﬂé t& atd%\ﬂé - @hd Bh&Bcterizing features will become
concen ati ons. er 1s cus extract

apparent framdhe énll.@wmgtdiesa;mptlomﬂiﬂ p@ﬁ‘@'@ i”tlﬁtﬁilva&"woéim’fs ofthg ipvention.

While th\é%ﬂgﬂ;}i’aﬁioﬂé‘@f‘{r@ Horéé&h‘i ﬁﬁéntﬁ:‘ﬁ%v@%rd’\"eﬁ't@ L] %art@ﬁ%ﬂ? ud&alin the area
nia mangostana. Further, the inventive

of pharr@anepb@l,tthgrﬁgewps eng gistery é(pr@p(?ﬁl%)@ ifopr skijledyinithe art can appreciate

that oth&rqgmm&wnggnﬂ"rﬁ&tu?&yc ﬂfbetJls%d% Q‘Ugﬁ’ét? opalﬁé@t?%ﬁhbétﬂins andina

to con gl ucose | evel s, includ |qﬂ
variety ofmﬁareni airQa§e0ffmartblfaC§4fﬁé¢ saﬂsﬁn a wiserrangipe ¥arety gbpliagmacedtical and
Q%%H Enbodi ments of the present invention are based

memcmgl e concept of using extraction technol ogi es that

are targeted for specific groups and subgroups of

phyt ochem cal conpounds within a single natura

source, such as the Banaba | eaf, that possess

different polarities. Such



targeted strategi es produce a precursor extracts or
separate extract fractions that serve as conponents in
wo bewcacsenbl y of a finished novel extract conpPGT/UBIING/047262

that can be produced only by way of (1) separating
extraction processes and then (2) reblending the
resul ti ng ext BREEBEDESCRIRTIONOEN@IE FHIGURES
conposi tion. Such nodul ari zed subprocesses and

[023] bFigute ngs ¥ flel dban fordhee hisotidi aktraxtion of tHecBahabh vexfed by
conventional single-path extraction concepts or

[024] t EiguneRdga ésw cByrt Gusrodict #neh thb Ba@xba agitacdibn Prsbess.t 0
target either polar or nonpolar constituents within a

[025] sFiyire 3ned BoRIcha® it FRoduat #P @5thi [Banaba exthestios pravetor i al
ratio of solvent polarities of the extraction medi um

[026] ! Pigud@Hug & flaw char fst Produde#IA arihe Barabs eResdtion peodees.
further blending with other "targeted construction

[027] eFigudebSs a fibiviBhrt R Frodict 8B RPHEHaPBBa BkiFdttion process.
conmpound- by- conpound control over phytochem ca

[028] CPREREEIRE IONTHETRIT FRodUtRis #H BeHaNBba 8idfbcBibh pFREEOUS
as nedicinal agents. [022] The foregoing and other

[029] Oblg%ﬁﬁ.s REYARhAYRR TARR e%hemﬁsﬁtearbgésgg features will
becone apparent fromthe follow ng description of

[030] CPIdué B id b hibh chak kor /aRSMRRAIIE BtFachibn bRoIVENT | on.

the tformulations o presen I nvention have

[031] pﬁ%‘b“r‘é‘ 9to% RS tﬁé‘?&rhm%!é’ fof |3¥néb9aeg>&%cf dﬁ}g&ﬁlﬁ LQ@&@ta%m

naceu I Ca erapeuti c, tary onp03|t|ons

[032] ! F—@ﬁr:u? 1 F'dlahu%& th& A aafBF B&%a%gég@égé&t LQ&érst%HﬁrB of

S and an ures can a varil e

[033] dl= FIALE8 57 e BRRIAE R ARToPRh e SRl Sk eg%edrgtfafqﬁ.he@t

ufac re to sa ng variety

[034] DE%? AIPERE e oA IR T d%@'ﬂ"[b%%'g A& Rherstgoamip,,
0351 [ B of e st BP0 PR ol b DL | 0% e
0361 JRiye A8 epERaheoBuRTE ?wéb(éfﬁ%s AL BB or ocess.
[037] ngg%%ﬁé3’?P'aﬁh%r?wfﬁéeéﬁaniab@ﬁ}rgé.Pgé&ﬁées@@\} low

rt for Product #2B i Banaba extraction
[038] th%'é%éG depisstheTgmki for ?@niaqugaptoqﬁaqqc tRSEING Bduct #3
in the Banaba extraction_process. [029] Figure 7 is a
[039] ¢ Fignre A&derictsitherfasmiia fenBanahsepiraghnsedict Regiuf- Fi gur e
8 is aflowchart for Val oneic Acid extraction
[040] pFisuse 48 depigtejthefoguipia for Bajabatextragiorediichiedininol- Banaba
extract product Lagerstannin. [032] Figure 10 depicts
[041] t Riwured Bdepictsdhe agsoHrseof Ploet gpicosk bt orpuRfepiyataihatvepe treated
; naba extract
with Var[ﬁgg?agfﬂ’%g’g@gﬁgﬂﬁgﬁ&g fcfngglé[{g%l;mﬂ%g I?é Iﬁpl cts the
formul a for Banaba extract product Lagerstroem n.



[035] Figure 13 depicts the fornula for Banaba extract
product Flosin A [036] Figure 14 depicts the fornul a
wo or06Beg3sha extract product Flosin B. [037] FiBCr/EsSi85/047262

depicts the fornmula for Banaba extract product Reginin
A. [038] Figure 16 depicts the formula for Banaba
extract product Reginin B. [039] Figure 17 depicts the
formul a for Banaba extract product Reginin C. [040]
Figure 18 depicts the fornmula for Banaba extract
product Reginin D. . [041] Figure 19 depicts the tine
course of HIRIAILGDIRESERIPTIQNOQHTHEANVENTIOMat were
treated with various Banaba extract formul ations,

Pharmateutieali Therapeutia; @od/dr dtietiany CompasitRMdsDESCRI PTI ON OF
THE | NVENTI ON Phar maceutical, Therapeutic, and/or

1. Activeingrgdientbrposi tions 1. Acti ve | ngredi ents [042] The
present invention relates to pharnmaceutical,

[042] tﬂ@r @q@é@ntuI@/enhemvedﬂtesjtoeqfwrya@@ﬁrpajstmrmgh@@nd/(pedlercarwm
composﬁlpﬁs&?’% ?ﬁoﬁ%@l@ éﬁggrﬁérﬂéas cioBh RMblafit L}h‘fae %Qﬁgﬁlant) From its
rom i ra tion I ndi genous use
tradltlonaan@mqwqwafsm tbe &aﬂel@@ Ieafslswrﬁ‘eetmtm @pmtrqilglgmlwtjglgcmdg\eels and

[ t
thereby SR PR Rer g BibcRberP AT back FARL) o B acd ns
drawn aiierdian asta eandidete fs being Hmﬁqﬁue @9e1tr o] agjive kgenrtoespansible for the
antldlabégzeél%lon Of tk@nea?%BHYr%dﬁ‘l?ﬁ%\tﬁé{rF ea angéﬁ lfngplté B?d?ta supportive of

Iabetic action o tra
this efficagy pfararesalié agiddn thisafegandnthepdata havte rritbges fify spnsisteniofith this

theory pf&a%ln? BFddofidsdd E‘Tth‘é%%ﬂﬁ%f the @2hdod %a?é”ﬂ%dfcﬁ‘% l%{)ﬁﬁlgg The

have not been consistent wth eor

inventorp)| vtlerkgliednd ¥6f F@O%iﬂicc@cldrm@hbe éémr@‘wa@&phaﬁeamlaw@gent have
con3|der|eﬁfflf1§ Sg%%llﬁi(]ﬂw%lt oﬂ%PBﬁ;{t&él‘%ﬁwlcaTESmb)B%rﬂ% éﬁ?éscent Whb ‘Banaba leaf may

at coroso

be lmpoqatﬁraatrqcmtf@utqrs:@l the psality oftae @oteotialiafferastbu th@ga@@gba baaf i Their studies,
mvolvméBanabah{r%gP%tﬂ%gﬁ EAmICATBROHE gﬁB%‘Ta%%Q@éveb Tt tlg‘r‘?mg states of

@%Fortant contri tors to
maturityt andsfrom ifterent I*Fé?at%t hafvesied at\atying sq:a'ﬁ@naaws&% siaflies of

various %@fﬂo’ds o é'ﬂ?a%ﬁon 'cfﬂn?ﬁ’c%ff\}en%of cﬁa n ta EndiR9abALAGcEY HPLC, as well

tochem ca pro eaves at varyin

as amm@ltsatw bavereitawn; their atigndion thJ'rhechOﬁf efrtaming pregeridn thenBpnaba leaf,
as well J&?d’n\éf%séc‘ﬁijdl%to\ﬁ@r Té%ssﬁ‘@mnﬂ?ﬁwmlelellé?ﬁta%“ﬁg' gﬁ o2fiotannins,

varil ous met of extraction qua It lve )
which ha@d&e{ent%traqt@d,aﬁqltydgd,sar@qumlfmb(ﬁge gosariptia belewwaper “gxamples”,

as well e@ﬂt, besS8 HitoG8n 1have drawn their attention to the host
annins present in the Banaba |eaf, as well

1043] VELRRLE 85 FAHAD S TR 5L NNkl R B work, the
SOEPeLT (o8R8

el l'agi tannin ot anni ns,
inventore fhecsze thadt thecwmse |r@gjilatarryceﬁqgfarqf valpeejc @sldeilla@tgm iippadiaular, as

well as t%@%lﬁ dﬂé}ﬁj@é':mg?nét L\ﬁé?sé[ é@ﬁ Pgﬁdgfwé}s g'fgzgfgbﬁ)ﬁlo? df 95(&H§¥Q oxidase,

an enzyltnh(.yvhqse @ctitityrcen bggespsinsiblesfor high ﬂevg{mpf\mf: hcndtlmﬁne bIood Various
studies in the medical literature have noted an association between hyperuricemia with type 2

diabetes, insulin resistance, and metabolic syndrome. The inventors have observed an inhibition
of xanthine oxidase activity by valoneic acid dilactone, and to a lesser extent by ellagotannins.
Banaba leaf extracts exposed to hydrochloric acid show an increase in the levels of valoneic
acid, and it thus follows that Banaba extract in the acid riéh environment of the gut would

10



inventors theorize that the glucose regulatory effects
of valoneic acid dilactone, in particular, as well as

wo 2006/068885 may be nedi ated, at |least in part, bRCTES200$/047262
the inhibition of xanthine oxi dase, an enzyne whose
activity can be responsible for high levels of uric

mcrease@t‘?é Smbiintldi GvAlBRAvaloRId £its Astordirgsy, tHe ihlentore tiao@bleveloped

t h t ed
formulatig Rebbe bR SATETPAEHR oo P IRAALA] STORER T the exploiation of the

benefits Biec%hﬁh 3pESes §ﬁ@vé’l@ﬁeﬁ@9&:nd QI SNSHY SUIR alohBCandiviedrbirstibawsth the
observed an inhibition of xanthine oxidase acti vi ty by
effects Of/%ﬂrQWé‘iC@Ct‘i"m d dilactone, and to a | esser extent by
| I agot anni ns. Banaba | eaf extracts exposed taq .
[044] fiy @neHBDihe.caEPeP B 08 MVGiASESe ol A am iy provide
natural c\'Sﬁ‘l'pG ﬁd&cﬁﬁér@mgaéi@abfs dehvsd fréth Hlﬁy\@ai difahe Bamiaaplant! Ihaksé present

€ acl rich environment of

invention, Hé‘aérb@amdlsspveé%thaési‘ 8PRIRKIBIAE ¥ 15\% Pito %@8&%‘? g%ﬁso?c acid
concentlta{éeeitr%\éfe@tfﬂf@ bSWé’c% |8V Rh&PEsShmbirsdltabh @bﬁr&(hﬁﬁtelbatd% to about

i ncl'ude and excl ude corosolic acid, in ord

B5% cllaginrix GrToPXE BioSUF: SLIOBBHBIE S0 G PHAIRAPSHGAL fegepedti andior

dietary cBF‘Hp%Qlﬁbr‘P tﬁ& b&nglhb@%ﬂﬁ&tu@ff@ld@|aC§1 rlsﬂ‘tyjsylnﬁrgl‘étlﬁ’@ﬁ@éttthﬁtr‘renders
fects of coroso 044]

romarkals heRtbaRE Hih ERBOdp CrUFRlngrdikolbeRssHeal, Thess bensfis can

further bg‘ﬁ"?&éés*é@%yhﬁélﬁdlﬂg Wﬂhlﬁlﬂﬁé MixBire bl viforeat abiddilaeemequodlet that can
nprising extracts derijved fr031the

also be GiRalssl TSPAHE o7 P {oa8E SNt VAVRHES a5 a3l g that vield

valoneicHcRFAMEIRE, MAd a PReppbuRssing BRIpEbYBdrfaa¥dufceitantic 8€idStat result
corosolic acid concentrate extracted from banaba

in an exiGaR T oMYA SISFERS BRFSSHLAIBATAIETYr90800 V@'%&ﬁc?@%'!ﬁctone
el lagi tannin rich extract product, and fornul ate

[045] AAgsiesdingly.dnone gmboﬂﬁ@ngﬁl@%mwgntlogdapmct%ql 3 pgmposi jon compnsmg
about 1559RE Sbbiitys, 5%%&&8@4\6@“@% @hoﬂﬁb%éMb@leeﬁ{ g% iBvention is directed

surprising synergistic effect that render kab
to a conpegition CRBABSING bt 2P % &M 8?6 Llgaitansyns; ﬁgafbg%{& el
embodlrﬁérﬂ{cﬂ%%oklévc%'nﬁ)osﬂ— BﬁsSSf R Hbhiich if@DdS Uér’(dmercoh&lnatlons of mixtures
I ncreased by i1 ncluding within the m xt vaIEnelc

of corosglid apidiigatietBhias FaaitRnnine B/ PRI e 9nec VBRI eHY B
corosoh& Q&d'c@ﬁéer@ﬁatl@ﬁ‘% AN Aaup s 5Y) 19 d‘b@ﬁﬂ&%fd medhigiuyes ald eombined

tanni ns yield val oneic acid dil actone,
gallotanpind gHegiess e e FPols HEANERALS Pl it 854t Rixure,

and/or tlﬁé‘@&mﬁ@s‘?ﬁ&n‘é n'wéy ifAuEX h vasheit AtidtdiattoRy e6@bysdrE with @®ncentration
possess gPer concentrations of valoneic acid

that is b@l‘i\'\{eﬁﬁtaéﬁ@t %4y aped 0 Highey Mixtieone enbodi ment, the
invention is directed to a conposition conprising

2. Formgiatigns endiipuiss ol AdMigistadieRor osol i c acid. In an

anot her enbodinent, the invention is dlrec

[046]  cbhpeampesiiprecrBPidsions theByRntion Sua% orstsEEA! higfafrhacButically
accep’taSI'eI 89hd REHRIEN utilZBd 3Bcadfly ftd RabuRBYedRRFatioh e gnoxtoute,
onposi tions” of the invention include var lA
sublingusipetian) EEiTes 19pshiRHedBe drerersiis siTPE et %P ccordingly,
compos Bles of ﬁ@rﬂr&%nt ﬁulvbﬁtgintrﬁémb@ﬁ)rmaﬁtydoénW@hﬁaﬁdlfoaﬁrladadmlnlstratlon
actone; wherein the ‘corosolic aci

t
ot oo oo g or oS Sy B SR St St

by absoﬁ‘}fﬁﬁ't%gglﬁl abitidigingH niudocftah&élistimMys fof @lﬁlﬂlﬂ@hﬁl@ﬂhﬂﬂstralon or for
tween about 2.5%to about 85% of ﬁ hfe l11
admmlstratlon via mfuswn or bolus injection. Readily flowable forms suc as solutions and
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and/ or the conpositions may include a valoneic acid

di | actone conponent with a concentration that is
wheinsmesssabout 0.01% to about 20% of the m xt UPET/UR2005/047262

Formul ati ons and Routes of Adm nistration [046] The

conpositions according to the invention may conprise

micro-erdliltioRNMalBRe We dhaplbyeProf RBtaabeé, Gorf lﬁfréIESIB@Eilrwbeural injection. The
utilized accordlgytot erout adm ni st

composxtlgnsgof the inyentjon (pay 21s@, BE | w@tef foR Jag@w%rﬁ)tlo? g&apy ather 80nven|ent
route, foﬁékﬁr@d@ fbhﬂtrérﬁé%fa&@r%iﬁ inbalgfibregdmidreatic anA(hw s aphiiistered by

OSItIOﬂS of esent invention

tselfor PGP it aURG! BB B9 BCPCR G 264l COIORY b B BF<ghdanc with the

inventiot Holve &S agety piealy iktended for Brah 8F SLilihgwed Btimgradtedtion.
encapsul ated or tablet forn), for admnistration by

[047] a@@errﬁtdn@Fbr %blﬁlﬁlggal e%l?rhlﬁlbt‘?étloﬂ' th@rsuB]é@pé‘dhﬁ@%&fbus may be formulated
l'i ni ngs, I i ngual adnini stration,

into any m?ﬁ%@alh{ta%ﬁm@ws 101 sy smpwﬁﬁ?r.w%av |aBH“°at'°“ In

partlcula'Recﬁéi islibjeédt! c‘éﬂ@bblﬂoﬁﬂo%ra‘& HEMinRSratioh HHaly ®@Formulated in the form of
ndmi cro enmul si ons may al so be enpl oyed for instance,

tablets, ajer PRRSUIGSeSPBIRFARSHISS pIoBRNIGSE: 39HERKS PHYlY SHigensions, granules,

powdersc @FRAKIs BREr dpstiRe, brtH@Ninap e FEHhURItS®ad erifiibrallqaidedsyrups,
for adm nistration b any ot her convenlfgnt r

suspensigngnp AiXirg, dor §X3Mi JS5pe 69meﬁ1t|qnﬁ aYRE Iaped accorfdlng to

convent@ﬂmtebrﬁﬁd@slm kndid ile e admi ni stered by itself or
together with another biologically active agent.

[048] C@Bﬁ&%‘ll!} tl'férb’na'rrﬂa@&ﬁl@éldﬂtﬁﬁe@)e%é fénbllbﬁdiefétfﬁbnh@ﬁsulons of the
ra

owever, are ty |call¥|ntendedfor 0 or , subling
i

inventon A FoBAETRAT PSR P GHTEPLTIRE PURGERATHEYantE common n

such fle@g g Jeh S TsebRingt dyRnfsldlich &k fitefoee sdspaAte fbﬁyad&fhann flavonoids or
formulated into any therapeutically acce ﬁable

flavoringr6aTR FuERIRASPPEAN oI SLIERIEIBIoR AT CERNY G 1o PR 2gorts or preserving

agents tBEtj’r&\hd‘e“é fHore ¥kfé9ap%‘dlhd:aﬂl9 Tpafé@éﬁl’@ﬁﬂebb@ﬂﬁn fAHdthinally, the compositions
adm ni stration ormul ated in the f ng
may contaip|agliaxidans, SpIveR ke dypinide, PRI CaiEAIRES WEb 28 hygphilc or
IlpOphlIl@SHW@f ivObontsuspensi ons, granul es, powders,
enul st ons, other capsules, or they may be fornulated

[049] a‘%héi 5mebﬁk§'o¢tHebg VhilSus SOKNES and u&,nems a.résmogg ugdd eonivéntionally
for exanp e. These COHDOSItIOﬂS

in the fielde wrdsr ggneideratinnant iapaal ot @Emile lﬁr@@ akéwt 0@4&?}? %‘dq’?uf fige of the
total we%rhE of tEQﬂ&]n S0 RREMP IRy RORH] IIEBgﬁegMb'a@@hts wHier ar@%wttalﬂe include

mposi tions 0O I nventio
carboxywmmlwm%rﬁ écaﬁgowa,ea%ﬂﬁow@mmefs $5h-28 @FM%f%/a'kxﬁaW{%t% es

copolynfdtél pf@)ﬂﬂalémléeé:‘b@%ﬁcdhﬁn@é&%ﬂcﬁ'a@'fﬁérox?&'ﬁbylaéilulose natural gums

smeetenlng ents such as fructose, asparta

and claysa 8t aasi ROPhificgeling agenty: renresrativg ”&‘g%?ﬁ%e Sranoditied clays such

as bent@r?é%p%‘“ctmaﬁﬁj m&bl sk s\%l’ﬁ‘b@éﬂlhﬁﬂﬂn st‘ébréﬁé@ér‘d’hyoﬁ@dl@bld@lca or
gent s’ preservi ngélage S to provi

alternattvawreﬂpy&ﬂlw@a@ pyd palyeihysne %@W&hvﬁﬁph'%aﬁt‘fﬁ@195{“159”“"3“ may be
lncorpo?:alﬂé'ﬂ |99[]H’e9§|*ottéu‘?é"§r ﬁ%bénﬁ?gi&é@ $htéd) ahfnd Q@cﬂg Eiemly%lé' uAt Sllantoin,

l ers, dyestuf orants as as
sugars ﬁ@dﬁ;l@g@hﬁpm@tlms p/\{afgqusmlqlqlq:v@mlms; @@déparqbgnq,gt gb@lﬁ@tsextracts And

exempl&rg‘ﬁ% hliRtEacki® H?@n"ts HelddBeRBmMIA! bs¥ehtiadattyt AN®S carafhides and
; IOIIgvants are those used conventionally
essenta
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in the fields under consideration and range, for
exanpl e, from about 0.01%to about 90% of the total

Wawrioghto3es the conposition. Exenplary hydrophi PET/US2005/047262
gelling agents which are suitable include carboxyvinyl
pol ymers (carbonmer), acrylic copolyners such as

[050] Wré(é\%tr%I@édﬁ)ﬁ"@&éﬂﬂr%ﬁl%r@@ﬁl@é Mé@ﬁ&ltld%'ﬂé}ﬁbé’bo’ﬁfédimsdelay
sacchari des suc dr oxy yl cel | ul ose,

dlsmtegrata:[n@rgﬂ abggration futhe |ga§t§omtgﬁt@al ’ggctﬁhggbhproiv@ Nged §L||§J@ned action

over an 8 pefi6PbAREA Ladirh¥ Bell pitatal Q{I@h 551 yearei rﬁblﬁﬁétédrﬁré\%r
suc as bentones, fatty acid netal ts suc

glycerol gipaaieiaY 56 8ashHescaribd RYBPSHIRISI & thg 'Pv%ﬁ'on(ﬁa”%e delivered in a
contro||eé‘lré|§é§%3§y%fé% )Fof'f‘tn@bé:nﬁgthéﬂaﬁé&m@ﬂ&%&ﬁbt&b@%l% thickening agents

ary hydrophilic active agents wh
(for addqdrﬁé'é Jeleasenen ergtoneest eqaatiag & redres esﬁe'ﬁ\ﬁ%?%a{as

combma’@?(m PRt hik§ alRUeViRbiSded! 'EQémF%H SoNdHt acsdidag o t&@@hventlon
ar derivatives, water-soluble vitam ns,

include thén w@rﬁl@ph@ﬁaﬂpa@ﬁw?b@feﬁ*an%athésa%lnﬁndaxsgapm?ﬁ%‘ﬂh?ﬁ vl & most
other alkgicélédfﬁlsaélf%ﬂta% butyF higéigol Bhé @F@p?ﬁane%&@ Nahakhd ket Exermplds),

eram des and essential oils
thickeningzgigieats ssich @8 IPPIYMSFifMate@Ic B E%%. 2%6%@'%’3{] ‘?I&‘QE‘% of

ControlldderR&¥adl, ﬁhﬁt%é?%'h@t\/\h@é‘ (&9 8REFBE | BBcA RatdneFla. (1974) Controlled
gastrol ntes

i nal t t thereb di
Drug Bioggaiabiitiy 560 BIFOESt SARRRPTEEPSIMBcs. [SRoIemand ol Habg. Wiy, New
York (19@@} ﬁah?ér m;}i‘fés 91%@811 cnhadmﬂasseaR@v aviasrogioy Cheal. 23:61; see

also Levy ﬁ(/@/nt"lgéﬁ %%‘Ff“’&ezzéélgiov@\"ré@ qatnal ? %8 ‘“é@gpéﬁgﬁg elﬂoward etal,
1989, J. Né%Fc%mg '?Qﬁosr)@tﬁér%ntrblré@tral@@gé syeaérhy it eepbalbed in accordance

sol vent's, thickening ents (f t
with the jrupelipsegre cisoussrtb e e ew&iﬁ%@géfv 38%%?&%‘%5%93%37 1533,
Addltlonél@:a‘étvbﬁé@ of theﬁc&%'@'leﬂ&tmgﬁbé hed&Pto thapasdisexr@ct component(s)

sol vents according to the
to make.umléelflnqi.ﬁlet \H%'SE ”tprﬁ’é't'P'&wer al cohol's, in particul ar

h |
OS] Ol b L SRR R g TRhctes such as
mannltopra‘EFBélee&@rdﬂl h‘l‘éﬁﬁesmﬁ‘ﬁ‘gtebl‘b% | doliRim SacRABMIRY, )teﬂdllb&kﬁfagﬁ@swm
ts such as ymeric materia use
carbonataean@ the likgplidealht tf@ﬁ@h@i%@ﬁ@ﬂf&'w@ %P&f?@éapeegﬁa@ ®and
Addltlongo\'faﬁ ﬂf}éo f&épc)sﬁ:oﬁB@f e AventiGPmAY Baﬁ'n@ﬂse &l 8 cdrd@i&éd in vehicles that

Bi | abi
can be I@n@sp@tchasrveai%reandlsglgiv lgﬁwnal’f@émof P%u e;nrﬂo%{%té egiféaﬂe or

synthetlcy Qﬁéﬁn (élcr%ﬁ@s pegﬁ‘ur’cgﬁr %ﬁ@aﬁ’ 6P PABeral & ice Bran\GiC 6&sEDPhe 0|I and the
. Macr onol 23:61; see al so Lev
like. Wa@&sa tysaabvﬁtwezwseqm coptpauRg obthg/inveniiengts, admﬁ'stem

mtravengﬁé’hicéahngéo@ﬁéns diMRILE o0& dddltrose HA8 Blycdrol SBUiMSWag also be
'J her control| ed-rel ease. systens that can be
employagsasdiouis! vahicdhasd aadieulanly for iniretable eViNS: are di scussed in

the review by Langer, 1990, Science 249:1527-153
[052] ABlk coropesitins ohthedpyestion FTayiSRdte GURRIISTE M ¥eelss g@t are gum

acacia, ?ﬂgﬁ? sﬁé?fﬁ Eé‘st@‘?}é‘l@%r&tﬁ taifdid<t SMELMREBE (Wak, dira@eethe Pke. Suitable

i na conposition. [051] The or al

vehiclescaisminsiuge exgpienis SHy an SIPERN, EigOsRY éﬁOEQS@naqufﬁ Aty gee. flour,
chalk, sit2GAaEshiviR Ricah4s, ghielol @fonostearate, sodium chioride, dried skim milk,

glycerol, propylene, glycol, methanol, ethanol, propanol, and the like. In addition, auxiliary,
stabilizing, thickening, lubricating and coloring agents may also be used. The present
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manni tol, |actose, starch, magnesium stearate, sodium
saccharine, cellul ose, nmagnesi um carbonate, and the
wo 2ave/o6d3geal |y, the vehicles to be included areCDiS2005/047262
therapeutic grade. Additionally, the conpositions of
the invention may conprise or be conprised in vehicles
composﬁcj?@,t if §8&)rdaC ch A6 @8ntaidUkiRoPsMY@HLE bf B&En®bl Smulsighdigderds, or pH
se of petroleum aninmal, vegetable or synthetic
buffermg@\gpgisn such as peanut oil, soybean oil, m neral oi |,
rice bran oil, sesanme oil and the Iike. ﬁ a
[053] AssPisifialy &) earaPasfieRs phf@eéramsﬂhaefbf@k% khe fPFm ohselipns s
suspensiBA&] éﬂ\’\l,ﬁ&@ﬁ qdpibfat pifly %Wé@' dé:ps@éé ' tﬁ%aﬁ&ul@@fcaﬁﬁdes containing
aqueous dextrose and gl ycer ol utions can a F
liquids, PéWéﬁﬁyé‘éﬁtéigeqH%i%ﬁ%? f9@FH'@I°@§ SU;?BP?' Oé'GPa“rW/'S‘PB? aerosols, sprays,
suspensioRs, Qﬁtaﬂgloﬁwe?%rm éuﬁtﬁﬁle forddl] InTJi@ SEPITERRS Idhi amment, thbe

i nventl al so be conprised in vehicl E %
pharmacg e AesepiaieNeln IS 3 6arele (388 g & Bat R & 5{3\1 ). Other
exampleQ of &945?%' l’%‘n’nb@éhtlcg%ﬁlc}@,@@re HeSRibe@ I Reh@indgtoh's Pharmaceutical

e vehicles al so include exci pl ents suc

Sciences AR RY. MPRIBOEHE hREPE IS SIRE BURIIeE Fm IRk Jice

concentraRRB! then |l h%é@%fageﬁ@ﬂ'cldme‘iﬁeﬁﬁﬂé\ﬁv@ry @k 08Meh administered to a
nmonost ear at e, sodiumchloride, tﬁ;gﬁd skim

subject, Heyaostgsitiops gfptw gﬁ/@ﬂtle] @)’@Otheraﬁgp y)pcceép{q%\ﬁhﬁlcles are typically

sterile. Tﬂé GRAAts ofvarRislcbkfitudns GHé Eb@Posifdhsi ddcatfdlhg to the invention
stabi 1 zing, thickening, |ubric tln an

are thosg gennestiorafly sgd iniee ulglga unq‘epfésoml 8 Bgn L @%Iqtefd into

various &?ﬁd&sﬁﬁns GE8¢braihg %o MRMt BY heZh&and ANEYMKiSatdhs Welt rdgelbknown in
emul sifying agents, or pH buffering agents. [053]

the arts. Accor di ngly, the conpositions of the invention can

take the formof solutions, s
[054] e @rpsopriste mede ,ggpq:lrgm§trag%§ﬂqaﬁ°gg%r%ﬁ%g{éggqtlﬂn ggilglﬂr%cgltioner and

will deper@PsRRs deCQHttﬁé §Bé&9lc§ bfiihk PatieRANE @RS medical condition. In most
sustal ned-rel ease fornulations, supposjtories

instances nadneinistigtiornwill sewiitan thegelepse okt cemposiiens ?fr’fh%ﬁve%tt%éPtO the
bloodstréﬁﬁ W@ﬁaﬁl?@o@nlﬁl@ﬁatﬁ% viahnQi8! rBatet hGWé R, éﬂmmdlrmtcan be
neceutically acceptable vehicle is
systemiq gidetal, iis may G ahievedudor Sxarwe, 88 1ot by WeY 0@%@%@98@&9%'
infusion Sléé'ef:@éi’\' & WWWV%Uﬁlmlstl"éﬁbh ﬁif 8Se 8f n ARSI bbesbulizer, and
ton's Pharimaceutical Sciences"
formulation wilheaMaTaBalIng-A0eEk OF W PoiSIPL G ﬂ%oreéfg%%w&ﬁ“c surfactant
with juice concentrates, then a |iquid beverage |s

[055] Clﬁmiééﬁineﬁmb@@nﬁvépilthﬁcﬂf pReNtIRNPNtiamNiNg Wé@og%ofghe invention can
be used§|’*rl Pbﬁﬁlﬁatl&r{‘lﬂer&w}‘?&'lﬁdl%t‘Pefast Hfe biR¥EihetpRUBE ent The compound

rapeut i cal acceptabl e vehicles are typica P(
of the lnswrétohla@d thm‘é\eaan@uﬂ@ goett cemachaddityaly Oédﬂéf)mﬁi?é‘ﬁ?% gay act

synerglstt EQ \}/e FTIQ%MQEHW Q%oﬁw%o&ﬁ@h bitHE fHvieAfiorais @dhiiistered

used th | ds under consi derati r}
concurr%n’akv vufarth%dmwsﬁﬂtlaﬂ eﬁlamﬁ*ﬂfb' tb%[?P%ﬂ@ 296 ¥ GRS part of the same

composﬁ’i‘éﬁ QE %i{&i{ﬁﬁ’odnﬁto@ He |FVer%ﬁ%$ a%ﬁ’f%rérﬂ c%ﬁiﬁ@élﬂéﬁ iI9BRothéat

wn in the art [054] The appropri ate node
embodipntad spmpssifion dhe inyeniéam s @smtmfée@ﬂﬁlpéw R besaua i

adminisPLRH dftanBHEF thefdbutic agent. Examples of such second agents include gymnemic
acids, extracts of Fenugreek and particular phytochemicals isolated therefrom, bitter melon,

Heartwood extracts, Salacia extracts, and other phytochemicals, particularly those that benefit
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wi || depend, of course, on the specifics of the
patient and the nedical condition. In nost instances,
w@odivoesBs ation will result in the rel ease of PEEUS2005/047262
conpositions of the invention into the bl oodstream
Typically, adm nistration is via an oral route,
glucose Repupatien, asagen &d delﬂhewﬁmmmdws@pﬁrﬁﬂtﬂlom ahy)ﬁfalllhlchﬂ‘ma$ function

el oL eSS o AR B b B bl
AT AT RIEE A AR A

treating 8fe Mr@wl@ﬁfsﬁmrsﬁm brie @mbddiRepCRNEMtIoR tlﬁemb)hmt/bl(?es alternating
sur fact ant. % In certain e

betweengdmiaistering itiop RMRLHDE .CPmsﬂ%f@ft fﬁ% @VFHRPM%%
composﬁiaﬁ] c&ﬂph@@ah&h@r&ﬁ&abéﬁitldﬁgeﬁh @Ry nhikiadizd ih@ltblﬂﬁtwdssomated with

east aqne other th ent The, co
a partcy G/ 51 ShForeL SETATSIR0EE PLOSeE BEeTE e T gar §e 0.
one mor@th, thidd ri&tEs, GASABNthE, df&aer@ﬁtln syitéin @hfbotle@drity, when aBcomposition of

art|cul ar enmbodi ment, a t he
the invefiryi a¢ FTiStePE GOBBHERRY SHIEIRD JORe tneanetlic pesn S73t BPlegly
produce8faddérat BRE difaets dmuti mg:mﬁ%ﬂﬁmlté’d'lﬂoctbx@ﬁyntHﬁhQ@péutﬂf adeecan

me conposition as the of t t|o
advanfaaﬁ?tfs&r%n?dremb%éﬁ*@ 3054 (FabRl ﬁ%? é%@m I at vigich e adverse
side is efigifgosi tion of the invention is adm ni st ered prior or
subsequent to admi nistration of another therapeutic

[057] agﬁ@&omﬁdm’lf&hk%tl’féflmﬁéﬁﬁbn Sﬁ@lﬂ(ﬂl Be agﬁnnfﬁeneaah U@a@ﬂﬂmmeﬂectlve
extracts of Fen

amounts, HWQ?LUM BRI Ay e S0 B T Q'asﬁ'{%g spatter iy Rfiuitable amount of a
therapelh'iﬁi‘,%‘ﬂ)li HORPtI VeMidlS so §§E@|§rbaldél<l’66 fafrh Sor pﬁtmier@dhﬁlﬁlstrahon to a
hyt ochem cal s, parti_cul ar t hose benef i th%
subject PRG AR 3 SSMABIN LU GHeNtRRA SIhGS BiLeigve m e vEshidhtof
partmule?r%rwtzaﬁdlm deékyseQ{f he\rf]\élh el dlﬁ:'pfétr]mﬁ WAGKE ﬁéltlulﬁéllﬁh thé dsbsder or
nergi stica in enhanc e, over, a
conditogy sl HAARAITEN DY BSBETAS TP BoCHS 1B PLBHERAS Vg i viv

assays W&V‘é tlcSrféﬁﬂy 68 BRILYEE t@helbh%ritlfyvcﬁjﬁtﬂa@ﬂoﬁge ruﬁﬁsuﬂ'he Precise dose to
trea are chronlﬁ?dlsorde in one._e

be emplosbivIAE PFOMPESIBrapYT RS0 SRREE Gl e A ok GORISUEDAR, and the

senousr?éi@"o‘ﬂth%tcﬁééa@@ o@dﬁs@fﬂé@sdrﬁls(hﬁulammdcmeﬂgzcaordmﬁﬂﬁ mwruo@ment of the
the invention and a conp on co si,.ng ano

practitiop A RARN RS SrRIrCUBSENES °meﬁ?rn?ggabd%%°ﬁ%§%f%"qeﬁ for oral

adminisBefataralReidtly Bbsutaadi rﬁlulbﬁﬁm dagido abbet Zbor@giopa compound of the
adm nj stratl on of eaqul? drug or therapeutic agent can

mventloB@er@ogram B9 hr ee rmnt hs, six rmnt hs, or a
ear. In certain enbodi nents, a co

tl
[058]  Repartgubanarho iR (heSTEnien GnBERASAPIPOUR 25, te oral doseis

about O@ﬂ%éﬂ% abbﬁrmﬁ?' lgtoRy ight, hﬁéreméﬁ%ﬁtdr@abbum OeE @S about 50
adverse side effects |nclud|ng but

mg/Kg Rasiviaiahy, mereerartiriasiyeelcO-a gihito e%wt%mglaéegwﬁwhb@“d still
more pa?ﬂéﬂlé}lysh%lﬁd Ad- 8 a@@éﬁdrh@ﬂ(g%ﬂd&&vé@it awatestiparralekehbodiment,
t he adverse side is elicited. g{ q?

the oral@@ﬁws‘? mgcpﬁg cempeHed phie veatics RS Ieo™ %ftﬂ#w% telngggnbodiments

of the ldvﬁnﬁJﬂﬁK/ﬁ’&&tho&ﬂohN a8l iesd tlee%eﬁméHM@nld é/dkﬂsﬁé#‘ehble bﬁjdr Active
purified form and % dellveredto% a

agent pgqg;pptag]eeorgmﬁtls glpoud 10 mg- to about 250 mg/Kg ody wel more particularly,

the dose is about 20 mg- to about 225 mg/Kg body weight, and still more partlcularly about 40

mg- to about 200 mg/Kg body weight. The dosage amounts described herein refer to total
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therapeutically acceptable vehicle so as to provide

the formfor proper admnistration to a subject. The
w@rwi069383 a conpound of the invention that w PCT/D82005/047262

effective in the treatnment of a particular disorder or

condition disclosed herein will depend on the nature

amountsoafdrﬁ|h‘|§te§jelzofS AR, ifPhors e drieidbmpdfld oRihelevehBbe Isadheifisteyed, the
tandard ¢linical techni gues. In additi n V|t{o or
io

preferreql AosAoes casesnpad fatpedpiel %mawty)f Be Cémﬂoayg%j ok tgeinvep
admlnlsté%nb'rélléo%BM@As oAty écﬁfﬁé]ﬁ‘%bon]ih@%)foeébo‘ileQQ%S&%tlT/é)lnb&dlent

by weight ONihgh gpsagi APETAEES Erihe gl ohanies [AadFRELS o gaistannins
comblne@) SORIEHR adkl SRicERie (a8 ROt WRekiBeiit\amtias e@hdms"tg)ns are

h
o e ng! e s o R g5 RS

higher tr%fnéihos%dcﬂer s@h@éd)’ é’e{dv@m%rﬂfotﬁosg)ggﬁélaé b?a&zﬁkﬁbﬁof@e@ﬁ&l-?old for example 3-
am 0 abou nmg of a conpound of the
fold, 10f°ﬂﬁ/é|981f@i4 YArORi | ogr am (Kg) body weight. [058] In
particul ar enbodi nents of the | nventl?(()n that. i nc

[059] C%gwe@eg@ogagq_%f@r tiragermad dntramusgylar, IBrRPENERY Lal%cutaneous
eplduralaél%‘ﬂﬁgqé? lﬁigédégeﬂi’éldb‘ltr‘é@égﬂ’iﬁl trdﬁé&l@mﬁhﬁlb&mﬁﬂdt@tlbt( oﬁb@‘dhlstratlon by

ng- to about body \NEI
halatiopst chalietg SaHBIPITPIHnRS S RE FHomg R§0haRy to 200 makg
body weY%it gﬁﬂltvab%%s?(éé Hngﬂ@fd? nﬂn%’vbh&bﬂ (avb Mdmﬁﬂmmtlodafaﬁ 01 eng- to 100

nP y weight. In a p
ol bodpueiaRb it monto 31 RIS eI b M Bo b UKD B pdont.
Suitable! cﬁ)e 858 H4MyeP B lﬂﬁfdnﬁgél%@lhm&yatiéﬁ|a@@§;endr§lly%ﬂwd0 [mrmﬁg?ngbody

I nventi on wherein corosolic aci

weight to g/ P4y WeIBHS SHRSN R Rt Ae P A gRtetcly BSRRply contain
0.01 mgith %0%@bf QQ&ﬁpéﬁdQﬂﬂ’l\g iny$htidl pef Qlo@b@ﬂboaﬁ(&re@f z&@l tothyrise active

mgredleablaghe @g”g:gg p:rp'égr {gloﬁ%l:/ \%{éwémhtt h&fﬂﬁt@&éﬁo}sgs algtgg ComPOlrirl'If}dS of?he

lnventloﬂ%rttb&b'él%Wméﬂ%@n@h afintHe réng;eaﬁgtvoﬁﬁ@tmmlégdwwmg on the area
. dosage anpunts described herein ref

to whichybe PO & A HP G-CF BRIV RABST BoY PP SGPEP R TOBHse-

respons%%ﬂ%%n@éd fr&¥8 ih WB Rk bAifal Snoaglffbﬁl @&t@ﬁﬁdas bl’eaNell known in the
referred dosages corr

ond to e t ot al
art. As daserioashRRAR TG CopIeat PAFRI IO B9PSa iR GRsaeet efF Ristiehts of the
present ?gﬁ?gﬁ-ﬁ%ﬁgﬁ?ﬁé&%?@é@bmo@ %M@Sﬁoﬂﬁghﬂ acld %ut mcmuhe lﬂéinrﬂfs‘a/as their
ien en_do
major a@tb/etlmewevbthed#%ﬁ% NS i B‘Bh%fd?w g qsﬁgpi‘hb’s gy e
al | ot anni ns, conbi ned) or val oneic ac di | act .
[060] | ceqspneir PaicemARBHOTY i VARG SFRGLY EPEEa S gt nd invivo

for the Jé%ﬁ‘?@ tHeRedeuRE oF opRPALLE a%ﬁﬂn@q pdT 16 AY¥é MhHedrRS Bbrl @(MI@I in vitro
ow concentration) the dosages are higher th

assays cab e U OrdaRm B BHhe OB ERE @ 2R0Pd °ﬁ9ma°tr'%?f6?e
mventloﬂ 6%%\679'{(@1‘5%9 bﬂcorﬁ&fun% %Fmeﬂn\%ntlf)@isgareﬂaﬂeﬂ %rdowerlng fatty acid

or nore. 59] Recomended dosa fo
synthesisnﬂ' hg@grfnﬁgunds, q{ttlpqalﬁﬁgrg@n anay 3l P%E%‘WPT‘%W&\ to be effectlve and safe

in in wvéléﬁﬂrgsaﬂﬁ%'?abo?a%r‘?léh%al nfddRl syRedmd. . i ntr acer ebral ,

ntravagi nal transdernmal adm ni strati on or

061 ﬂ{'%ﬁ‘b%lﬁ%dlg Y tHehAngbh BRvRies FEtRSds! ¢F prophylaxis and treatment b
[061] ontalnl‘ﬁIp rﬂoomengareln ergnpeyof 01 g
adminisiygtion t euPiery ,or(gatlent a therapedutically effectlve amount of a composntlon of the

invention. The subject may be a human, as well as non-human animals, typically mammals,
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body wei ght. Suitabl e dosage ranges for intravenous

(Lv.) adm nistration are 0.01 ng- to 100 ng/ Kg body
wowi0g693sd. 1 ng- to 35 ng/ Kg body wei ght, and BRCTS2008047262

10 ng/ Kg body wei ght. Suitabl e dosage ranges for

i ntranasal adm nistration are generally about 0.01

" such as 'Tﬁérlé% &eéxgmplet 8 chwB /st kosbrsdved gHlep, a pig, a chicken, a turkey,
Sl torl es, for intrarectal adm nistration,

a quail, @éﬁeasﬂpg,ya wn@%mabadﬁb%%agsmewl%f a conpound of
the_invention per kilogram body wei ght and conpri se
3. A“O‘éﬂﬂ’l% ingredient in the range of 0.5%to 10% by
ht. Suitable doses of the conpounds, of th
[062] 9'0% AMPEAINTenE OfttBﬁ|'rﬁ’ﬁpt'%ﬁ?rﬂr%ﬁsﬁtﬂ?r&%‘”ﬁ?t@q ek ﬁ%eaﬁﬁ@t@ns of

corosoh@&m@ é@lQA) 'i‘i!iis t8n be E@mea RREAA pRee98 AN RieRt cﬁa%cﬁ&d/\é‘rb@ﬁb basic
ound 1 s adni ni stered Ef fecti ve doses nm

water-orémtaeg@p@pweﬁe@rfpue@é%wé HBOU AT S ePraEn oFf Pl aress v

Next deé’dnbé&’ aly pr%ahé'%h n&HEds thesheSyMbRRins %ﬁe@lﬁ@lly\'&@xtrkﬂ%ess “C”.
he art. As described above |n the context of

in
Later deafaweg a diffesen &ﬁ@%fobf?o'@ﬁ%ﬂ?%?ﬁ%eﬁ'of‘ 0 'ﬂﬂgge,%was Beract
process BBNANR: &RbdREntax tdr @d SonfdiRdtiofl &f B high CRANS st @A@ biehided

acid, but include tannins as their major active
Ba”aba|‘%F%§kﬂ’if‘e9ﬂmpl?>h@”68§%% eP‘t&i’ﬁﬁ@”l s higher by a factor of
to 100. [060] Accordingly, the conpositions of the
[063] |§W@ﬁtt¢rtﬂ'ﬂsaﬁré hv%iveab'w e aed pave, yalonpaigreid dilagiang: an O-

amylasef-éﬂd SIS0 A8 iR RIbaREtreCof ﬂ{e t@ﬁﬁﬁ@ﬁl’ﬁ@blb@h@ﬁ talylrhydified
rior to use in humans. For ex in vitro as

tannin taup ROSSERsEE atfﬁeﬁ@(@mﬁfﬁét'%@?h@POQﬂﬁmﬁ@?W&?ﬁ whiolrmanagement

by redudif$ el dsSinfRIBPBNGletalfy dUdBrs andestarcRes. or a combi nation of
conpounds of the invention is preferred for |owering

[064] f Eﬁ%ﬁdlﬁfé’n% &Mﬂé Me&hton pTS\ﬁd&@fH?@\ké&ﬂéstﬂfg rh&@ol$6R Ghlldhnin and

may al so denonstrated to be effective and safe in
ellagitarinip mmrapssttonm lisclogey hgein appiharexisit imwiigh eapyfarm and the

percenta%%@%to? gﬁch aQ\ﬁﬂ;J arbth @myaﬂﬂizbbl@n?ﬂwe ROOR6Es HdV8 dbB¥RBY trif the

es net hods of prophylaxis and treatnment by
tradltlonaumemféianaba 68ME dyoR \WBI @GEaCErar]@ath?*eth? repent discoveries of the
mechan‘sﬂ%’ﬁ%ﬂéﬁ% bﬂlloﬂﬁnﬁﬁtdn\ﬁ%ll%ﬂhs%h@at@Wﬁédlflérpéhd)élumdate a

I nventi on. The subject may be human,

few of th@o@hﬁﬁﬁmﬁ"‘%ﬂ'ﬁ Vi §peqf5¢mhwplp9'c%aﬁ%'§s J@@Hﬂ\é@@torﬁéﬁéme additive

. and synQ%{;|§‘t‘@beﬂéﬂt§WF@delﬁer‘é@HnyotfﬁélSﬁes A tHAE®BNdDYIAE Bfleas? of
chicken, a turkey, a quail, a cat, a dog, a

g,
valoneamj:gjgd|Ia§tqngtposhhycﬁgjyﬁlq or a guinea pig. 3. An

Overview [ 062] One enbodi ment of the invention is
[065] pPemess tHeonetivds atrrpalising the iNVeREUHOEYS PR ARG Ve banaba leaf

collectlo?lcﬁ'nqmldcﬁiﬁsﬁsdd&rﬁgﬁﬁe Iefahh'éttﬁétfbnk&cl(e%'f ﬁﬁéjdgéi@h!cﬁ@ttree One peak

escrib are the basic water-o

oceurs @ilw peak fihe plagiigrria C@l&tenttaﬂdéhe saeandras tha perias t%@é"%ﬁﬁ&”m
content Cﬂ{gnGMQ districh @ﬁﬂf%ﬂf)%&%ﬁjtmﬁd fo%ta%%?&d’ﬂoﬁﬁg oﬂ%ﬁmns Finally,

roduction target gallotannins specifically
PVOCGSS-m@thP‘ﬂ%@ﬂOV\@ﬁd@réb% blegding E'%ﬁ o eidaetsitpgatherdn gueh 2 ralioastto

&gmﬂcdﬁ'ﬁ% ek ds@ing gérlcgﬁttd?é’ Bf @I@taﬁﬁﬂ%%@éhﬁ‘éﬁs@ﬁ to the natural ratios to the

agl tanni n act” process "D!. enbodi nent is
ellagitarfries. t he conbi nati on of the high CRA content and
bl ended

[066] Tannins are highly reactive with proteins, and such reactions in the gut between
protein and Banaba tannins, post administration, may reduce the bioavailability and subsequent

benefits of the tannin content of the extracts, or products made with the extracts. Therefore,
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Banaba | eaf tannin conplex ternmed final extract # 1.

[063] Sonme tannins are hydrolyzable in the gut and
whawe/vgsBdneai ¢ aci d dil actone: an Danyl ase- aPdI/US2005/047262
gl ucodase inhibiting substructure of the tannins. This

bi ochem cal | y-nodi fi ed tannin group possesses a

dlsclosecﬂrﬁféﬂféﬁé SMredtet inelaé Bakhéduie @F’&Hn@iﬁﬁﬂétﬁ)’rb’fof e products relative to
management 'i"['tr educi ng the assi

totel dailyifiefaay twtajﬁgea\dsdaahac %r EBRAIMEDiSTVokARh s dimebmgihogh irect

consumér@‘t’cﬁt’éké e HAYdt dRblefeodBde REIE ;ﬁ'@ﬂﬂ"')@cf@odc @F food supplement)
al | ot anni n and eIIa itannin co

betweenigrals FHREOERU BRI ATe 1 kP o GLich QUPTSaGPRES hvolve the

inventiveP@4 @8 lRB8& Uéfng&%ﬁher’éaﬂﬂérﬁleﬁtéﬁ@ Bap@l&bdﬁﬁru-éabé&ulaﬁtecoatmg to
i nventors have observed t hat r

taroet HScR VAT 1& MRS GRPSIe8 e P8R P FaaY oS a P B g5 Rlanificartl

limit the F@a%ﬁ\ﬂwféﬁ bRStaRhing eth PRABIANAISBRIgR thedetdpprmich@s would theoretically

| of ann d ell t |idate thi
cducs b ahEe A el aes R SR e e e et bbb

transporﬁﬂﬁ%léﬁr@ (RVI5d)0 prROARFIcyRCedINiffdrentiatim €in ivithR TRRAR (perOXIsome
di scl ose additive and s nergi stic benefits that

proliferaigAPEEk SBP DI BF he eSS ariietig %fr%&wf{f%eetanmc acids. Itis
possnbleﬁ@ h@é‘ﬁ@ch%m’réadf@%ﬁé‘ét@ ireg bﬂgl@ldr&ﬁk@ﬂﬁ bptShethemisthsy/fiastion by

Sonme of the nethods cing the
combinitayeRAe AT LTLeAR L U R ™ BRACTERYY S 0T Seprdt i had igher
ratio of A6@AKIAGS during the | eaf maturation cycle of this
deci duous tree. One peak occurs at the peak of the

[067] ed)hé‘gﬂnbécmﬂieﬂt SaRé ﬁﬂbnmﬁnélb@essé?ﬁ@rﬂﬂos’iﬁont&wnmsﬁig tafinifdhat are
al | ot anni n cont ent istinct e

nydrolyssible AT Seergito Pyioa: PREAEEIHOP & HEIOBE AGR/IAGoNS Y the alpha-

amylaseFérﬂ&HIudbeld%@-%ﬁo?tlr@eéffé@fés BREAUSE IR ﬁw@lecbiéﬁ‘wblgﬁﬂdﬂ tAE tdrinvehs affects
extracts together in such a ratio

their b'OQYaglﬁP'f'W@d?ﬂsF 9xtra% P@S@@“W%@r“&%‘t‘ﬂ%@atdm%%eﬁ eRvsrakefficacy of
the tannlc"bcﬁﬁ%ﬂ'f&‘ﬁfhlé Q/ohla%ert@tshlbj@l:t théiBlaﬁébé l@nhlhféxtracts toa

nanotecnabFa|aTotaS 1 EHCP I RIS (7 AR Sgu1o BEs flebAd mibrons.The

addition@ M &icbr MEroBAEPRBIatc dHalisgs DABEr lﬂﬁﬁbﬁs&bfaablbamllaﬁﬂw by
reduce the bioavail abjl guent

It efit
reducing FRECHaRRARK BN BRI (EnRaleses AR Crhg T O glaten of e
Schedu@/bfg}j,ﬁ,hgtr%r{sacts Ther ef ore, di scl osed net hods of
treatment include a schedule of administration for the
MethodBof YfictheP ririméaRelific 10T Rérap@itic] afdAirDigtary Cokepositibns of the
Inventigipl | y activity. Enbodi nents involving treatnent
nmet hods direct consuners to take the product (tablet,

[068] bF?\Va‘éﬁérgi@nc@@Mr@fl@ﬁv&ﬂlﬁn na éSomyS&ﬂﬁ)n B thd |ﬁ@&1tbhp\0hlehﬁ@)mclude a
bet ween neal s such protein rgact on

therapedisall SccepiRple GARIRITESSIFB IS8 SUNech WoisAD: 3 bl BahS. in need
thereof; @%EH AEdd A8y Miudeld sdfeRdsiiffering froRt @His@rd@abﬁyh@seoﬁetabohsm

m cr o- encapsul ated coating to tar t delj ver
diabetes, hGPTAPER PRy AT A AV BRI SHRS OB i e magion.
"Treatm@gtﬁﬁfj"t@atlﬁ? GBickd &PdH divelidrafion df féQ:Méé@éfor Uisbbdeﬁforfahl%ast one
ns

protein. Althou these a
symptorp fgseeli whigh |rr9ay or may not be dlsce%'n)le by the sﬁ)p ec(t)a“'llrea?mentlrl r"treating"
may also refer to delaying the onset-, or inhibiting the progression of a disease or disorder,
either physically, e.g., stabilization of a discernible symptom, physiologically, e.g., stabilization

of a physical parameter, or both.
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reduce the hydrolysis of tannins and target nore of
the actions of the extract to gl ucose

WO e@asesss - stinulating (in vitro); pre-adi pocyPET/US2005/047262
cell-differentiating (in vitro); PPAR (peroxisomnme
proliferator-activated receptor-ganmma)

[069] q?i RERSA Ie%ow@&h%n@éos&@ﬁe of)ﬂ*netnli\)%nh@ﬂalfecacﬁﬁihﬁfe-red foa
p033| e to use both forns of extracts |

sublect, ypisalhce MDA BOH, Hu8 REENPURE R ORETF GRaRS! LSRRG AS used

herein, "SRILRBNABA AR NG IreRrepold @Gh@uon&ﬂ%eﬁmffalc @itih iven disease
goat ed nextract t]ﬁg:t had a higher rati qahyad

or disordgh| In yergHs §1R0OG RS ok ECBRERY fﬁ@rﬁfheo?re??ﬂi invieption prgpdministered
as a pre\bé?ﬁét%%ee%u@mbﬁéc@ Ry €N fal Hiinfitgh Bsﬂ\ﬁlh@ﬁng Rajenati€or non-
S\c

hydrol ysabl e and w | convert into h t
genetic RipdioppsiiveNto abraicelicl SREBTRMERRolSTR ﬁga‘%?ege 3ROl comia

obesity, Séh&é’ﬁltﬂa{%'eheﬁél&l tSyRgrofid X cdronflaReratiene the nol ecul ar
wei ght of the tannins affects their bioavailability a

[070] Qﬁ&te s%ét:mééw ﬂ%%ﬂé&ht iﬂﬂerﬂfoﬂmé\ﬁdés%éﬂhﬂeﬁfdrhﬁétréza\mbﬁt\/cﬁrs
t over al ficac the tannic acid- based forr%sqy

preventiqpaf %9'9@0&%“‘3@6?'@61 X*FWQG'BéH%{b%S HARSESS: BYRGTA¥ERMIARO

pancreaﬂ%” H?ﬁ‘é‘r@?‘n@ﬂoﬁ%Wkorﬁ@kh@ﬁﬁflélﬁméﬁéiﬂéﬁnﬁﬁ%@aﬂrﬁ|ﬁ@t§|ng to a subject a
tents size to Less that m crons. The a

therapeiiplor HiSctre AmeNTohe SpERPAIRHSLT40T AuS o radRaY nolude a

therapedtﬁﬁﬂ)ﬁ]ﬁ%‘gﬁtab%t@hlc@ AS\BEY ﬂ@n*ellri the t*é%n”@dc&eﬂgetésa%h gissrders”

e T T e
To the e%ﬁhfﬁ%m@faa@'gﬂ&o&@Fhel:ﬂb@l”ém‘%ﬁéﬂbl@@d insdiime bl@b& diucese) are too' hlgh

[ or etary nposi tions of the Invent {’j 1? ln
the coma@%qr@éaﬁé@ AR R @W@ﬁtqr%ﬁ%to %P%fb‘%%&reﬁ ofmn f“ai yels.
Conversel}Y & thk @ienthaf diRRYof igNeb sl hetaldohéen %ﬁ@t@bllm| th¥ compositions of the
acceptabl e vehicle, is adm ni ste ed to

invention i SN EEE hraprLse] RoSPTs ! B N, Hefe i giucoss

metabolﬁﬁyar'e"\‘/\‘f‘éll%gwﬁ 16 tHals8 6t KGR | bﬂQT reBPfBra nek® AGIRY restricted to
| ucose netabolism_ diabetes, | ycem 1’;\ obesi t
subjectsghaidiavgteen @edw%ﬁ'ﬁg?%egﬂv'th% f&??%e%a”lﬂ" Hr diseases dr

condltlohﬁfl\haﬁm@b R'have EbRdHidHRhat 06 boideﬂﬁ\tel admay @i@b@e tman‘aﬂvn
anmel |orat| on of a di sease or or

prerogatixerigtaya thearselyps oflpgests halh %/re f}%ﬁ%fe[ii‘%aﬁ‘%fe ﬁséfv't% regard

to maint@MidgfuctdBii&els, amiHoeRidenéls, 4Hd métapalid mmoﬁ@kvals&‘m) moderate
refer  to delaying the onset- or inhibiting the

ranges, With ghigisdl W'%‘Pnﬁ‘ pRaks 266 U9HIRF - sor der, ei t her

physi cal | ., Stabilization of adscern
10711 SGhispemnelspting Fisgrdsss Ingt 1 cgmpostiags ¢ tha[<BRRveption are
useful fd? é\}e?nﬂllwg Bk SHIRE HoludRlimpairdy J;IQ@&‘Je tbl@reﬁﬁét idblin resistance; insulin
odi nents, the conpositions of the invention

resistangel FIA{PY bEnael col9n o SLISTUe 2GRy IRR ey, T KTRPTSES g, dependent

diabete m@ﬁlﬁ)’sﬁﬂl‘i@ﬁl\ﬂ)’ ndURA S REOHIBBSteS HiTNity (ﬂ?@ﬂ?sgest%ﬁloh@ &6hbetes
rern, "prevention" or "preventi n&goref ers

melltus (GBIt srshimaturibrRnse] drbeses afctaa.vamg gy SrdioREse o

hyperglﬂﬂeﬁﬁé qﬁ/bogl%/ébr?{ 87 heleeoBiid ¢ pertsHson; bbl?cg@ﬂ@'@@&ldnl ds¥asefand high
résent | nvention are admnistere

levels of blood insulin and/or glucose. The present invention further provides methods for

altering glucose metabolism in a subject, for example to increase insulin sensitivity and/or

oxygen consumption of a subject. As used herein, "treatment or prevention of Syndrome X or

Metabolic Syndrome" encompasses treatment or prevention of a symptom thereof, including but
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as a preventative neasure to a subject, typically a

human bei ng, having a genetic or nongenetic
w@e@dioepesi tion to a di sorder of gl ucose net abPCT/BERI005/047262

such as: di abetes, hyperglycem a, obesity,

pancreatitis, hypertension, Syndrone X, or

not limitédto! .ﬁaltﬁmaéd @lncos{e%lé}ari&ermp‘éﬁeﬁslén aed H%Ilpﬁbﬁue{kﬂ)&ﬁmﬁrotelnemla and
ventl o

. Provi, met hods fo etre
At AR (TR A5 HBeRBBIS GIReIeBIe) Spandd g gt lgast one
aspect oﬂgmbeéeemetdbxzsmﬁ of wra&em factaP bﬁ@uamg bl ligdtkd td Htal blood glucose

t f ti S
content, i SHE, gl e B Bopd Bt ZUBdtr AR SFPo BT Wenty pyoen
consumgtieRu i adefition t6 AERHE 6 eNenting bbédig, ihe\senposifiotdelttheryention can

t |1 I hi cl d
be admipSIEEI 0 FHEAYEIAN §ITReE Werkly fabeTarpre kel of or's

to di sqrders to or are
[072] L GmpaionGH SEbeaen e BHENGN ot PRI RITgRredts aperhuman
~ animal 64 @elftérlr‘id? Usé sl itrebfngddr [FeHHHRE aMRdcabe bi gigbrider isclosddaagein.
o s h L e ) P S SORBE Loy r
under hmrﬁﬁﬂi eérrol ?:frrﬁib vilg¥ehs - Exg{:h:’m&fcﬁ @ibmetsﬁ@ar’lml‘malseﬁdlmﬁ pétédbboratory
indjcia o 0 abolismare too. lo
animals e P ASTIS. THECAIN B SN AP SN & @i, Staoush

invertebRAé beiftald Qreﬁﬁiﬁtﬁdﬁd%%lmbplbﬁl\yeih% velNebtd amfmdlsearé n@fmmals, but
| ucose netabolismare

other veflpt e casoR G4t ENEC a8 HShcRch Eo BTy, et Ta) abd bics. i

additiontt® a%teh@élfr? uB &L théTesthSandy oﬂth@?medn matyrbemedw rddh&é the fat
r cul ar | Seases O0r I T1I 0ONsS
content BQHapEE HoPronses ‘A eer SRR Aoy AE NBinafiay oAl ey 426 EffEpgunds o

the inveidh dnESEOgRhinKEré@viatias hnitnabieeelov emillphs agrerich dohddosition.
have denonstrated heal thful benefits with regard to

Proces$TRbNthd PriodUicfibh & Phaimyedical Mhefapraitid, isWel BietarylCompositions
From BagalbpnéafExi@iceone | evel s in noderate ranges, wth
m nimal variation in peaks and troughs. [071] G ucose

[073] MRAndupdt %mhélr?@édﬂlermerﬁtmtl? tdwomdapaﬁetssemer oreparivey
sent inveptio e usefy ent

pharma G i WeTaRCH i de Ik P BEOUNaRe SeaVEO T dhE LodHrafEeqmia specioss
L. plant Eh%ﬁ b&d @A ; natl.lﬁ@lldord%og@&@é aNhsgitanfing! &rdi/drvaisitic ablilispmch that

rost at anc i apet es, .i ncludi on-insul i
these cfansEiER o1 BB DOLYIeRENEIE 6L HeGaBER o mlF: SOt ek esiper
complerﬁerﬁlb@ieﬁﬁ émbhdzlhglﬁon(slt@@v{ls Agaﬂbhaglypmain agipébtedfme present invention,

[ rit ons | abe
= et S W e I T L e
composl@n@ﬁ@ tealedtffom ah%’éﬂ@kﬁrﬁfﬂ%f e, La@@isymyﬁﬁa $pe0iosh ILaplant is provided. The

di sease; d h| f bl ood insuljn
various BpEas e SUPREPGHF R ettt ordhe PgeeTR N5 408 daextraction of
formulatit¥isitedsridearabalé e&ndngeugbmmmsaamteaw lasmesmb@dmmmeme,depicted in
Figuresg’ﬁinjgﬂ aggnggépgqflvghcr@? %Zﬂeﬁ%ﬁ dow c?m%ﬁ?flﬁé%l\élorr% PgP%;/tigrrl is shown in
Figure 1,ith& akifasiibn procRES TR Produiat #f isShodhonBighrer, ﬂo{bteabad:tloﬁ process for
es tr ﬁat ment

Procuo B4 S RGO S TREPoheh Beehotier PRELETH/ER Rl mfiaure

the extr%it‘élﬁ Q}ﬁ(ﬁ:defs@ |f<§rrF&6@§i:.t #DB mil'to@m&ih fFiglﬂ'B($ the extraction process for Product
#3 is sho%g in Pljgu?g]G at/hg%%racgigﬁ rp%c%lsg ?orptr?e %ﬂgin enrichment process is shown in
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"Al'tering glucose netabolisnt indicates an observabl e

(measurabl e) change in at |east one aspect of glucose
woredoaload3Bsm or rel ated factor, including but nPET/US2005/047262

limted to total blood glucose content, blood insulin,

the blood insulin to blood glucose ratio, insulin

Figure 75 8ft$ihel ektrbdtionaiceds Y@ahe ¢QI0RIEREIH @Rtradtionaioddsis tstown in Figure
treati ng or preventing obesity, the conpositions of
8. the invention can be adm nistered to an individual to

pronote wei ght reduction of the jndivjdual. [07 ) .
[074]  BHpsasasonir PEEUNS e TS Romvs PRy BHiTE diepeT uscribed herein
provide RAB] titSraPERAplotués ROMPALIAG Bxirttd @erivea frotn thetieif Ioﬂﬂfe)banaba plant
use for treatin i sease or disord

using legyes of FHargnhda |ongugyp?%ﬁnt W ana ﬁgagaﬁm@g?qe@s begins in

the field, amh tHO dOnR a6 6ﬁheqieaaes gl & to @bfl’ﬂ&é tlhe mmgosﬂmegamembmwof the
under human contr ol

tanmins, Gt H RGNS B RRANG MaHEp SiReM e 4SSt BOEAY AR T e

mventor%‘gﬂe' dbé@tﬁfe@(%ﬂfat%ﬁéﬂaﬂ éhldts'rl]'gfmdr“a]ﬁi élagitaniins suthras! l@geasta)emln oceur
ebrate ani nal s a

xS e FODS e o BB SRLALe e B S et

the prod@étRnERETFECS, of@éha@é Eehind&utiehs afaturity a&aesseea,rsmulcondmiedand the

riny seqgondend WREHIINE e@fﬁ'estpép"eat?%#lr%@@;foa? e Sh%f&?gfﬂmﬁé%"e” fo the

ground. of the invention may be used to reduce the fat content
of livestock to produce |eaner neats. For non-human

[075] aM B lorseAbinvéliPnC o BpsYIMaatio bf REE Gravs, rﬁndCB‘rowamob%d |eaves are
adm nistered via the ani nal  feed .as_ a

ssed, oL o v b BBt ef iy rRested R

beneficidl 3Rk ARG SpELitie %'anaﬂﬁéﬂé@ﬂf@%ttcprom Ofi ohd einBbdiment the methods
Conposi tions From Banaba_Leaf

describegi ey YSiCARARPT PRI CaoTido elo Guy P sl 8L 8Siegrirate

extracte@ "fr%ﬁ’ﬂidn@ga RRANABAEME 6RboditBAY tﬁ@%&théﬁs d¥scritheat Rgryin yield an
ositions derived fromth erstr

approximatey|8Bm 9% #llagiiaanine eRd i -y @F‘ a%fa%g‘@ﬂ]ﬁ 30%'8?8@”5 present in
the prodﬁ!:tI R heMnAm confiht of 299 1BRBbGt 88% gallotamth-elidtatanhineisle extract
npositions yield the holis ts.of the b qa?
prociuct Asiehioneli, 8NP GRIBCRSSA o PGH e CUBp R Ao 5F i 16 Formulate
the coro8RaRS A/ & YrRbiahHiAN elagithaRiarstiragion, enurpradumma:cé of
the present 1 nvention, econom cal, proce
rrﬁl '3[‘?8 /agraddltlve or

pharmawﬁealafaﬁw%c BR&/eRAIEtANY FergPinatopa

synergistt @Fs Wi RMGE s UPRRpetRsd é/rﬁijs@rﬁlﬁtmnﬁhéﬁmful eshefis Wltbfespect to
Lager stroeni a speci 0sa

t he
contolivpibadcberd e s Eaing st Bt bigBi Lo Feyef Sesimiston
of dletarsl REg#Hs @68 StarsHdeThadeterichie c@x&mr&@r bem@péadedbyuhaddieywithin the

escri a dth
iture S5 b caotaha PR Fet o Tae 54 SRRt lgaf e banabe

plant aftBARE HYfiroaiscdt th@el&gﬂﬁrﬁlﬂhé &shally, @Nd(‘d%a:re*scﬁm #ove bk efficacy and
extraction is shown in Fj the extraction

healthfulpestsdiscor Pl sueh BuigilveiBanaps: e cPHDRR Greanay B phenced by co-

formulatﬁ?ﬁt r #ebh®iheltReefsntiregimBhO ditk btHé? sb-sakdtstohd agérgsireither from

3, the extraction process for Product #2A is shown in
natural r jpy way of synthetic processes. )
*F‘?L@“tﬁsé y

[076] There a number of ellagitannins that have molecular weights between 650 and 1850
daltons. They have between 1 and 4 molecules of ellagic acid (EA) attached to them. An

approximated average molecular weight for an ellagitannin species is around1200 daltons, each
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the extraction process for Product #2B is shown in
Figure 5, the extraction process for Product #3 is

W@ h@69385 Fi gure 6, the extraction process forPCTes2005/047262
tannin enrichment process is shown inFigure 7, and the
extraction process for the valoneic acid extraction

compounﬁrlﬁcﬁﬁnﬁﬁ% LS aﬁe}gé\% of rioleBUles Bellddh/4did AEcHREOTIRRESIAS Hydfolyzed

conpositions of _the invention
tannin 1 %e@‘@ilameamﬁe& eqtthdﬁf‘é\fﬁ A& pslapitanin rTé?P reflecyRrodyetuges of

ellagltanlgé’ Q?%{)étﬁicﬁgd fith ﬂ%ﬁi’trﬁolg&ﬂéﬁ’\ﬁéi?ﬁ& %éthﬁtﬂeﬁ‘é}lfag@inrﬁMave valoneaic

usl n% eaves O ferent maturation
tr

acid as a| wtechfihe maleguigal)it f?ﬂ?r@%%@taéwﬂsaaﬁllo@i‘”ﬁ} '88@%‘%%'%@ are
conS|deréJ‘atté1ﬁ) (rfg]e‘énghéNetan 5 B 6Qldsef game atib (G a{té?(ﬂiéaﬁ’to Blusasa

the conposition, particular
hydrolyzettht@nhms1 %i gemeaglﬂa?wm\{flemttem afo of gRitot rl‘Jre green
| eaf has high ellagitannin content. The inventors have
[077]  tysendeestanding ofdpreaniation THCATRARItONGERHS BRI yaitation in the

leaf varleﬁ‘fﬁsgén‘%ﬁ\ﬁgﬂ%rféétﬁt% b@ln@%\‘g to%ﬁ{rHISthé! gkiYad®ibn processes so as to

ture red Banaba | eaf. There
yield Optrmhgualm:am sreaistoecm th@gcmmsk@%@ﬁma' SNiraglan PIRALGE. fypical testing

data for tﬁ@'&ﬁ{% ?Q}le@ CIQa\%% IS8 ﬁwyché’follb\w lt@eE, D&Aisuch as these

e rai ny season, et her the | eaf
represerltgnmanta@mte@ﬁ@Fﬁ@léﬁt“}@ the@}gn@iwéther@ﬁéere@,trle%\ﬁser it has
fallen to the ground. [075] 1n the present invention,
eafpedific ratio of Red,10 kipeamydesisnr own col ored
Varetyes are used, l®88 novel extiraction MéateoEdraghye
been devel@pé&d) t hal | eBA (¥ i ndrea&f(h) el ds ofEA (%)
Ghemef i|ci al 2@ t hef apeut.p® bananba Pg2f extlract 3.32
Reoddudts. 10134ne epbodi At the net R&Ps desicri beH?S
BRawei n yi ela1@an approxi maBely 15. 5%1tQ5 about 98.4%
corosolic acid concentrate extracted from banaba | eaf.
[078] !An érﬂ@bcﬂlﬁfen%fbﬁ@l pregsiit ibemtior tdiatds spl@csfmailbtmlndvef grionessing

an a Xi mat e 0

methods e Uie GATTPOIR AR (504 ARS8 BRIASAIRCHE. TR RLBEA] | ganabe
plant tha® E:&ﬂ}dl?éesV&b*oUt ? |¢5 6*%; foaiduha 08! ﬁt’/eweugbf catnitenoofabiinal 85%

ot an
R
herein rdt@ift 61 fheCs’é@régﬁth’S@tﬁbl inolukioh vfl b gteatértropwiiasal docosate dcid in the end
product gatg/e%&g%qal gwteqe]qr}l Irr]1 farfs: :tqg%l e F’rieiht eétt hacée'sgﬁE invention, the
extractichfto&ssFesitaiya @&@bhcﬂ@dl@ extedct productrie atdmater;trahbd smant ranging

itive or s ffect wh
S AT R TN T —
total weigBSHeCongbsEiBAittUld ¢t dIhgle phaimezestical, @eemsiic, therapeutic or

I ncreasi cel |l ul ar uptake of glucose, and reduced
dermatoﬁ@é‘i%?@?‘?ﬂf?”of dietary sugars and starches. These

" benefits can further be increase di th
[079] ¢ Reoriel BeeXaruTBcesstreadrade ahe iRt 8 HelMleon
involvesdek1tiBe ofishiaatigdifféren l’hbt@lrétbafle\léis éthatldsan atrangpé afrebout 10-15%
after the hydrolysis o nni ns. Fi na

red leaf 3O W SOTRIE BB 2 ABXGTPIE L), TR0 HEFRHLEY about 10%

red leaf b@ﬁ%fgréc?n REf add% §ktﬁ\hh leav FRE giec Beid abateabofrtaedarious leaves vary
conposi ti ons
with maturlg;p with red leaf hav1¥1g the hlgngsr%%?%&ygrgﬁer t'ﬁgH g?etenqeaf’and 40% greater

than Brown leaf. The red leaf has the lowest ellagitannin content and very low water soluble

ellagitannin content. From various experimental works the inventors have concluded that using
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or conbined treatnent reginmens with other so-called

second agents, either fromnatural sources or by way
wo@Roospeu3Bet i ¢ processes. [076] There a number PET/US2005/047262

el l agi tanni ns that have nol ecul ar wei ghts between 650

and 1850 daltons. They have between 1 and 4 nol ecul es

the abovef deRblitsddl &tieof ﬁaé@ﬂguelas thacdplithubPqlidlenaf eifraétup frxdesiee dange of

total ’canpl\é(se g% ?ﬁ{gtl)éje uI nfngﬁ gﬂg aﬁ%rmaﬁ%&\lgayg H{:é? Egu:eq.]n at%Erprocess The first
step corﬁ)f%éﬁ@ﬁh@fstﬂel?@kt&é‘dﬁh@& bndedf |sé@bt’éd&3’éh§b@tda&@hi$dool'EbUﬁlnerahzed

zed tannin . 1 % of ell agi
water to S35 VRIS FgUsh o050 48P HEY 3 AKFACT 1B SHBVIGELp gfeaitannins and
50% galli)‘térwmsttffeﬁe tal @&rinrpcdntenit MEheddezoAd bRphadvdstthe Xteidtion of these
ar, wWej the e Iagltannl ns hav

{s. St
spent egigs LT eh e GLecor ARt R PRk aRRRE LA AW ENaT By on
extract With glut 95%Mﬂb@lﬁannﬂﬁ|dn6t5%lQallbtdminfscdfgr@é toWﬂl itgHHirscartent. All process
re are no

. consi dered at 940 ul.es of .
steps IngaNIng WOl PR RS 060 AUARSAIAEY WatgT LR BORG BHTETy SR Following
water eﬁ@amritﬂ tHe ﬁﬁr@fst@aﬂomwnse@eﬂracﬁn@wbmicmtd bsa uding aféohblic solvents,

| o a

077 und rst ndln var i on
fom thefpepEaLRIer PBHPCkED- 5 208 seilie Pneie PaF pHRCbity f dreater
concentidfien beecﬁroy@rclha@toy Both tA& wiatgr @ihtl mthér&nabxtm;tuoﬁ stepb ralg((:jcﬂbilng to the

0 contr t he extr ct| rocesses so t i e

invention i Uk ) SUbateBr <o e Ve TP e ST (e gere
demarcdted akredX itrsholid We Lpfdériwdd&hat'ﬂ)ﬁﬁb@@bthbesmbmgs,d@ilL&nésp and
comparg i pStath B e SR FuBBR et dePring rom e
spirit of ih@V¥engioh. criteria for selecting the blend of the

different | eaves. [078] An enbodi nent of the present
[080] i myﬁxaéu;o the &lurbas estRre isfirepdred by eclBoitdl of fsves dsth ifferent

mtuat G o 0 it S B eS8 g o

leaf, and MIBRY pﬁﬂ@ul@ﬂoub"/mé&leﬁ%ﬁo% apeat leaf :BH% Brovai Igbt. The selected leaf
nal har eut [ her an tic,

composAEY e tg%ﬁmcte% HaYIngi e the b el iAngduen extracting

with 25 dlsettt aaeg ab?fo&lnﬁbtél?iwd) fime& 1trﬁqar5@@ee@ahe oataRMtraction comprises
usi on oportion of corosoli

I re
charging RGN ARSI LSAR0R et By 2 ePOPHTats RBGRT of 150 koS and an 6
volume (bag{yt B@(%U@bf ®EtRe ite B Blitabns e)itl‘b%tdﬂrelﬁcﬂjﬁtle Itmé/\ﬁﬁtbg fon 1 Hobeand drain
extractl on pro ess res 1N _a SOl I acl e trac
0 2 clegg) gt YIPr BOLBIRHER LAY B AL O B oG R Pl B g 4500
L) is theﬁlaoauéd &Dﬁfetdangmapemra%%cmmtmtwaneffbr ¢ toar and @’amub a clean tank
as watehggg/% cl(e) ggtg;étg\%}é%rfgq)g& lmot alég)((lvegl c% t(reg]p %OE) LS) is then
added t% R eigais bﬁtrabtordﬁfeﬂ?&@lké)@ltﬁ@{ hé‘anJBy? Bﬂppﬂ’ﬁr&g §te@d]in the outer jacket
CcCcor e extr 1 O cess accordi.n o
of the e iAGtRA ARRET G ReSHal S TOHGR 4 TRGK BER LT gRUGHS 0B C under
contmud&&:‘(r@@la}%ﬂ b teé Wa%reﬁfgerﬂﬁbhwgﬂ&hé)ﬂéﬂUﬁ%@t@p;ﬁﬁ thatrhigisird 18 deained,
an the iR sobiss X9t GUSE B i et iz b AR s SR By volume of
water ( 045001LQ% ftefl ddaad to the GYgipbredraceabnd tm%@fanmut@aﬁs then
heated agaln %?Jdle} r(:efﬁ)((: IcglndC t%%tsel?g toong ég]’ec Vaa}{:lllgf%j Fbr ?c\f gn adgl {lgnal 1 hr, under
continuous circulation. After about 1 hour, the extractor is then drained and the extract (WSE #

4) is collected. This step is then repeated at least once more to give extract (WSE # 5). The
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with maturity with red | eaf having the highest at 20%
greater than green | eaf and 40% greater than Brown

wo e@hb/069BB® red | eaf has the | owest ell agitanni PCT/UR10051047262
and very | ow water soluble ellagitannin content. From
various experinmental works the inventors have

extracts V\%E:#yql%cb éﬂéétherﬁl%l’ﬂﬁlhB@ aAd SMRedlie eCdlédiRd dodtdirer Qébeled as “water

t it f ct
soluble QREaF!BPaRBaIo ISR B Ao e 3 % and S are then
comblne@ |a'n§%t&r§d" i aﬂ§ep%?éte @flahed aélﬂélﬁér I.%beV@Va@ﬂNa@ertsBrLﬁb% Slept of
cess. The fir ste TTFI‘I ses exhaustiv

banaba lgat VEREBG AN reoeo 4 Beke RaHaIsa e SPYieroptracts

respectl\@%r ‘Th@ QU BIZAK. WS -BQré ¥éricaairatea 2R @Fryl diietlusdividuaigyand then
have an extract w.th about 50% el | agi t anni ns and

bbnded!ﬂﬁ/@@%”ﬁdﬁﬁ?ﬁﬂgﬁe Brodued #'ot al tannin content. The
second step involves the extractlon of these spent

[081] | Tically. the walRtexiragtiop ProesssREAtes 8hCIPWSext r act
tannins in such a way as to havgﬁl r<tract Wl% P
1950/&@9@9@(@\9%@6\&% ot sg'gelion s BInphalegyes with giFgergnt ma turation

t anpyB|sGR R\ aébécmﬁﬁﬁgéﬁwt%taeaﬁtablﬁ\é&tr&(ttﬁg wat er nake
use of de-mineralized water, unl ess not herw se.

2rol FRRIIRG e\ﬂﬁfoé(F“%tQ'tyraa‘(ﬂ“I'rB%Of water P the %(ﬁﬁ?t Fonpri ses

EX CReLIERANE WalF b Thasl d, by usi ng al coholic
solvents, fromthe s I eaf af sec
Brace

Ena s nd SToNGdHR BAcLIRT B K SRS RPract (WSE #1).
5 ONCRrgAE SbitinaFEX 081k Gf datel to E@tdhgtrfaeemﬁdo@dr and

met hanol™ extracti on steps accor th venti on
Grmy GRRREARPEPT L A0S AR N NIOAdF SHrAChIa Sea tank as

anDWBter s8NBleVakrdbBGVeE g2lemar cat ed herein, it shoul d

be understood that vari ous other ol unes, and

Tconpdfiagiee additera!erpiune Bhwﬁtﬁrgodggt’f'g'ﬂ?leed‘ "3RG or
gdd@datiig tﬂ@'e%ré’cﬂoﬁ%&i | lr@%rh in@efoummnjadret 2pd réftuxial for 1 hr

the invention cal | the a u extract IS
pr e b ANRRFALER E,Q@f? o) ﬁ:?éqr &auivoys P'Iﬁcug?u‘ ét?
gmt At ggﬁe 'eﬁtYéﬂt%\N@terT%IUb%Ektmca#B)adi@%t@mghﬁa]@ﬁt’aﬁedcleaned

| eaf 60% G een |leaf : 25-35% Brown | eaf, and nore
par CPRIGIN§F y, 10% Red | eaf : 60% G'een | eaf : 30%

& 0V&p g éta‘ﬁgé tsteEQ #l 7|51©I Eloadoreaindesq wqm@fsec:u?]m gxaacg #4ge8),
Su ecte o m 0 e na
Eha comenns e Wesrkbea Negsolbiehtags BowgiRed sl srpL

t WO ghb BRsing Thele i 66@siBef, or the water extr aCt i on

conprl es char a k a | .eaf

{o. GomBINCLB eF Miater Qﬁé@ﬁ%“%ﬁcw%rf%a)?gh”% P tgined the
vol WBEBE-BY and 8fiAG In Glkamedresinemt 0 a suitabl e
extractor. Grculate the water for 1 hour and drain to
8. Clceaceritiailg asd ¥erag dryse] thblVeSERL -Pag WIBEBEBAJividduly,
addi tional 6X volune of water (e.g., 4500 L) is then
mdft&sthg tid e/ SEBLOA IBAIVSERLFRY eheck e ratid af @laghannive ard

f or hour and drain to a clean tank as water sol uble
ext rgé‘g? aPWRE 29 . An additional 6X vol ume of water

then added.to the,orj dinal
tene Hndrenge elradla i £ o0 7oy Cpiro Ryt P RiSing
out giroperiidect of the extractor and refluxing for about
1 hour at a reflux tenperature of about 95-98 C under

Product Gallotannin Content Ellagitannin Content
(as % of total tannins) (as % of total tannins)
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continuous circulation of the water. After heating,

the reflux is stopped, the m xture is drained, and the
wori0e/06%s84 ubl e extract (WBE # 3) is placed i nt BCHUS10050M7262

tank. An additional 6X volunme of water (e.g., 4500 L)

is then added to the original extractor and the

resuprgdlictgnXturg 1s themongf%ed agai|n, undgg-gped I ux
conditions,  up-t 05- 08 and left f

additional 1 hr, under cohtlnuous circul ati on. ﬁwter
about 1 hour, the extractor is then drai ned and t

[082]  chypicab, tiggeohe! 2xtraciop &y ssielgd aitar theyatey qXéraf:mof he spent

banaba |%§p%mh%dsﬁbblbmho|wnmrae. dcprabirkee &aﬁcéﬁ@énow\&@ #ioﬁ%
Theextracts WSE are then conbjned and s

ed
methandl, Rb 9 seNEb At aaH DOTodBRRTRANSY or it P Ligaly cihe process for
the alcorﬁiﬁe&ﬁﬁtloﬁfco%ﬂ@&acr{aﬁg}lﬁg aWﬁF»%lm% ofAIEBHoREdIYerit IiHiEo the extractor with

extracts WBE 4, and are then conbi ned and
the watesﬁ@@r&@anﬁbaalegwaw%ﬂ%tf@aﬁéppw@?wer 3 5 2Rgv e soaking

level of thé"%\ﬁ et l?ie@luﬁ‘}%t|hﬁi5{ed@‘ndb\@8ﬁ|@%tdr%€fby s%ﬁ?ing%t@dhﬁito the outer
are used to _nmake the gall otannin and el lagitannin

jacket ofék@ eéteac&orrf@rsw B YRy at R ovERY A0 & ARBEBLNESTEastinUoUS

cxrculatlcﬁp rA‘Pt@F‘élStﬁ& 8GhoBRANS Iﬁéé(tlr@rérﬂdcmcﬂldtlé’ri greadtdppedntthdtihé Bicohol extract is
lended in a specific ratio to give Product

filtered frpyfbﬂ@aﬁmﬁdof o Vipl aonekeqlafle sttﬁacrs Fole Jggseoﬁép%@@sreééateé at least

twice erQ'(%@Mﬁ]Ig ASE ﬁ@?ra% RYadd KINPYEE @F aldré)tAlcstol SeluBRtEx@rackfare then
Banaba Neaves with different naturation | evels at

comblnqd&ﬁmdcﬁgorpﬁ iy 658894 FNRBAge in to a suitable extractor,
. charging approximately 8 volune of water in to the
[083] ema@cﬂv dhe aizohol pxiipgon BroceR PRIt ASTONILS | 4
draining and filtering the extract to a clean tank as
Wwat ShagB1oanreexdnately4 vo(lmogalgghollc golvg@dptﬁdh%ﬁxtractor avolume

addihdtQRaid B aY RlaiEhodt 2 WA Sovk thd Sakfigi 1venat the raw material,
extractor, 6. circulati n%et he water for 1 hour

Zand hepling:ky SHPPIING EeATP it (ates JRakebst tb%ﬁ&"%%wv@é‘@é?ﬁuxmg for 3 hr
sol Lé*P|'é?lu§>férﬁﬁ&btu(é’\ﬁ%é?%bntmﬁou@&%%wﬂn addi tl onal 6X

vol une gll nal extra
o}

¥ he flaﬁrmgat@? @icobyl %(Uﬁﬁl @lfﬁa SEUA Eh‘"%qﬁ é‘%?f@rth? a@mf’f
4. andeﬁ&ftnh?&éb@ { & 3 dvif8 mdte @IAHOPSHIabIE ExtraOB #3B85)d 3 are

under continuous circulation of water, 9. filtering
the obtainesitandat er Sol ubl e Extract #3) and storing in

) Slé'an%mlrﬂg alfth8 86 ARRAbPS §IEle EkPactsf epeating steps #
7 to two nore tines (Water Sol uble Extract #4 & 5),

[084] l#ne Féémi’éﬁ'i'A% 5r€§ur¥§ﬁf@n §tep #5'\Wbo0E) are ki énrfekéd BE biSleast one of

énow ternmed the and stori ng in clean
two addigigpglangibeds. 1he fl@(t,mgthqdﬁqul\f% 3 $plant-glvent eggpattgneprocess using

different=6iVeRtsd WWRR#F3ve fifférent bBIANMidsS bABEr R by chromatography using an ion

exchange resin column. These methods allow for the removal of impurities without removing the

corosolic acid from the extract, thus allowing for a more highly concentrated corosolic acid end

product.

[085] The solvent-solvent extraction process involves the further processing of the alcohol
soluble extract (ASE) end products of the alcohol extraction process set forth above. First, the
combined ASE (from step 5 above) is filtered through a 20 micron filter. The ASE is then
charged in to a suitable reactor and heated by using steam up to a distillation temperature (95-
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WSEBL-B) and storing in clean container, 13.
concentrating and spray drying the WSEBL-A & WSEBL- B
w0 paowowsemnl |y, 14. testing the WSEBL- A & WSEBLP®I/US2005/047262
check the ratio of ellagitannins and gall otannins, and
15. blending the extracts in a specific ratio to give
98°). Dls{:’l'TaQFE!H‘FﬁI fcﬁtl%ue\,‘@ il tHeealésHol RWisiled bR BAA Eheﬁ‘ésﬁl%zbroduct is obtained,

i ca al cohol extraction is conduc

a thick peafa opad-aD etell SGESITH TGk LSS SNE FBRD RO it fp 3 sutable

reactor vtk 1580l furAd %Pf@% ls%b'rd{:%ﬂbl drnts%ﬁuﬁﬁléhp H’hb@éeﬁztor is then heated to a
concentrati on, met hanol about 90% et h

reflux terpperatitsei{99870) §86|’?ﬂ5’é%f°r aBpLtt H rideB consiasitEtiTing: Rftg gbout 1 hr

the extrdéf @Q‘%él%dft@ Fo&ﬁ‘fén‘?’de‘ﬁétbr‘él ar@fﬂt{eﬁﬂthmgﬁ @%H@@rﬁﬁltéh a'hllré@utant
X vol une of al cohol sol vent |nweg he extractor

lsoprOpanﬁlequpéﬁs thearhalggf 4bie 3 setieraen gaval valkme ¢l petrplgum ethér's added

to the seBRPI M tH@hﬁhMreﬂas stnr@eopﬂas 30 hMveed Bed HRAloged Rv&ittiedor but 1 hr.
rawmaterlal lux is initiate heat .is st

After Setwgstbgﬁpswrﬁgal@heﬁﬁmfés ¢eflectsdar ?a&@wto Grouihie SoRES, and the

petroleuﬁ’@tﬁ&qéﬁr if RmABaom3hBauitisr. %emfdbgnﬁﬂbﬁér}@ Z@am cﬁ'&ged in to
der continuous circul at i out

the setqiiasctanainGy goksl doRieHPATPBHMFHGe s aﬂ@%toam%l Setfe St the mixing,

settling, %@@aiéjctlﬁg(&téﬁ“}brér’é &atbd af I@Qstft\l’vlémnﬁé‘r@ &nelr Wdidhadll, thile@ petroleum
al Cohol S0l ubl e extr act ese ste

ether laybesraroledird Nade Ser g HUre ey ED HP G ABRI AR TS Qi tgp volume
of 35% l@@&o@éﬂo{[{%&{tﬁiﬂm@% 3%%%)5suﬁhﬁwaledx;c@ub lﬂiliérecriéxgdoaa&@ trarsettler, the

hen conbi ned and stored in eaned .cqnt ai n a8 J}
alkaline 1pppOpANPlyPEFHRHE FHSH BIXWRt? stisciar ﬁ?%é UBB%‘? &F@é qued to
settle fof JUPHE additiosdl @R do aIRRY X idyeF sdpardtionoTieBotedm alkaline-

al coholic solvent into the extracto

sopropasbiayer ihestcolieried anbenIss Brip aUEE ﬁ%%ﬁﬁ%‘f%&c{?’é\)é\fdm"h'm'c

acid is sra)(m;l hRydday/ieicabion Lindet cohgtaht sﬁmr@yurmumalrywmgnsmewwom 3.0. The
he outer jacket of the exrwr acto

precipitapn ETEET (5Pt B mRIoAt e, S Uero LU N Ao b e e Pogfed wit

water urdil theigH BrdbBgt 4.0 € absieBd. Tﬁébf@ﬁilta(e% eghialsuSpdridelien 50% alcohol
tract #1? fromthe extractor,

forcrages e o) g s TS P e BBy 2R pen fer
The res@}fai%t @bt @lé)%?é*iacuﬁﬁﬁdr%d 0123 éhd“@eﬁtd totd‘tfssgbble@gﬁlcm The
|l e ra e resultant
procuct {5 pU SO B easks S0 s e ERbed e B iRt st
about 995 o4 Werodsldiddgonal net hods. The first nethod invol ves a
sol vent -sol vent extraction process using different

[086] S?;':;)(@HW Sthe\Yolveht3dnent ekfr@ctidt platesas opératas dfolaws: t hen
chr omat ogr aphy using an ion exchange resin col um.

1Th eSifleritR) ihedsmdlrcaidonbl dolelé extraetd thedugh0 mtdresfilter,

wi t hout Tenovi n% t he

2. charging the alcohol soluble extract in to a reactor,

3. heating the reactor by using steam up to distillation temperature,

4.  continuing the distillation until the alcohol is distilled off and resultant product
obtained is a thick paste of 30-40% TDS,
charging the thick paste in to a suitable reactor,
charging 15 volume of 70% isopropanol into the reactor,

heating the reactor to reflux temperature and reflux for 1 hr under stirring,
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[087]

corosolic acid fromthe extract, thus allowng for a
nmore highly concentrated corosolic acid end product.

WO 0@6)69BBE sol vent - sol vent extracti on process POUBW65047262
the further processing of the al cohol sol uble extract
(ASE) end products of the al cohol extraction process

gSet c&fﬁ‘h? @h@lké@\é@)r tdiobft tempBRitGrE AL MiReriryhe Ekiraentisloagh & sparkler
above s filtered through a 20 mcron filter. The A
i s filtlRn charged in to a suitable reactor and heated by

Qusi Bﬂarﬁﬁqgfx‘ﬁ% idBproParol oRitibrh Inabisefiief, enper at ure (95-98).
Distil ion is continued until the alcohol is

18i seddinggaedl volume fmetrpleunn athsito eRRita" i s obt ai ned, a
1t1 hi Q!frrlH@%&s@éro%ﬁ@%@l@&rﬁ'etﬁ@r%ﬂh?‘éef@r Sohiislged, TDS) .

his paSte is t harged in to a suitable react or
1\%1 t ﬁetw&t%mﬁweéw 8% i sopropanol or its equival ent.

1_§hec!3|%%ﬁrtgf he! H‘ottbhﬁélcch%ﬂa?& ih® Psuitbleontamger at ure
(95 refl uxed for about hr under const ant

16t i FeMeMiNg WPtP@FroﬁHﬂlﬁthir Igyerfrom é‘?tsreg'@f is cooled to

1f500€héram$%@tsubﬁ>pan@l \dyer irfes 81 delticpughina sparkl er
he resul tant i sopropanol solution is then

Bharepegtingthestep 4P 48 WiseMOfRial vol une of petrol eum

16t hebmbmirdddede teé Petraiglih letier I38F ihldeh8s¥tier #nd Measuring its
sti rred for 30 mnutes and then allowed to settle for
abo®lumehr . After settling, the bottom al cohol |ayer

i8S GRAGRGIHRA VAN dbEBas isoplopariol SohafiicED. 6 Wb Abg¥Im hpdrdxide in
the petrol eumether layer is removed fromthe settler.

Thetd ¥§e8l®anol 1 ayer is again charged in to the

et fshmhg o RAPIENSIprésHl -peRbleim dlherBikiued fmiguner is
added to the settler and the mxin settling, and

20| Isé’@'trigﬁbe SEWe Tr Bhpwpiosfayar SgPArdiody twi ce nore,

Af t ebllathihg heAddttohhaIRAinRaEd R RING] laﬁéwer | ayers are
collected in to the settlﬁr and t

e resul
T2 Baomadhe aline- AR opet lReb (o diied atts dard reactor,
ZONRIWY Adtify BYEreetiGfSadiiinhy eHeorsheter isddritenstaitastiged, innorder to
to the settler, the al kaline isopropanol -petroleum

et hé?achiapll PEabut 3.y red for about 1 hour and t hen

231: : Q%&lﬁ@ﬁh%%édl}ﬁtaﬁlerﬁ farhedin Racwddhd filesrmg tArobghia,nutab filter,
allow for |a

3 K aeeHOD B PSR RS W e Prei5 b6t £ taAeut 6.0

ZU‘arsQ%bridmgttﬁe PrevipitaRbadgirdin®% hicoles! (sigh@e i@thanol or ethanol),
Hydrochl oric acid is slowy added to the reactor under
con$tAHMNI EBSIUWYng until the resultant pHis about 3.0.

ﬂ?hefunér*ﬁgj Ak lsiinly@RroLgh BBitdhTitteaatior i s checked, then
filtered through a nutch filter_and

4fht ivRCYYrR-dpng egpsHiienswet Gake g &N S|ev[}ﬂ%¥g a QeSIratbFe particle

pr e%hzlé' br@bﬁn%é p&%lbﬂ(ﬁdd@&fﬂ@dhatrs S0 %f-alhite bahatfd extract, about
exanpl e anol , et hanﬁ %CI&nd made into a slurry

whi ci¥: ﬁétq Abqui P8 %r?PERf@ utch filter. The

resul tant wet cake is vacuumdried, mlled, and sieved

t bYRiCai¥sthe Ao Sxﬂ%ﬁﬁqeﬁ’%’aﬁ'% Pr%?és&p&&}‘é? a? @BWEct 2A)

thus obtained is an off-white ban ba
LonTa9RISRINIIBR e 26 80D FEFTAING SOHUE NALESsItion SEorprample,

[ 086(00 Tt 6pbh ¥pprbpeats aésted g. smhmr&soeximage ndlia Ltd.), with 8 Kg
process oleler ates as foll ows:
of sodium hydroxide,

2. washing the resin with water until the pH of the washings is neutral,
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1. filtering the conbined al cohol soluble extracts

through a 20 mcron filter, 2. charging the al coho
wg@odoglobssextract in to a reactor, 3. heating tPEI/US2005/047262

reactor by using steamup to distillation tenperature,

4. continuing the distillation until the alcohol is

3dl S&Haldlr%OkhQWat@réﬂdrrﬁ§uhb kN tesPNAtHTE% @anmmﬂemna

i ck paste of 30- ing the thi
4pastaniing ol e py Banalaxvasts ShBECH R Rc1eRdity aglume
of QNSRS AT @roddlt aciilem thedsdigr, 7 . heating the
react or torefluxt erature and reflu
Sundwashing heirgyn with M 1y ¢ ql.gle.sa&mqa"y,t%wpgaqnvolumes)
6! ENREEARHHR rédfl with 2e5ddign thjeroRigiersakitiol bRAIWGS celorless(typically,

sparkl er fllter 9 . charging the isopropanol solution
in akPWaPPWME)10. adding equal vol une of petrol eum
7€t h@ksHify tHeGeSiRWithale vallimes tof REJ6R@UELES methanol containing 1%
i sopr gpanol - Qetrol eum et her m xture for 30 m nutes,

12. S%‘ﬂ"ﬂlhﬁ/ﬁ@ i%e mixture for 1 hr, 13. collecting the

ghot élgﬁhg'l{ht%ﬁbﬁh vdtltmsle% aque@ua n@mar@btc?wtmng?mvsodumm hydroxide
renovi ng e petroleu r fromt set t o
|5 Gk s i 8C SOBIEIRRHBR o By HecPies 49t gLebq Epis on ary
agabgg,sn%G repeating the step # 10 to 13 tw ce nor e,

conbi ni

9 ni 60I{eﬁténgs%l{t?1p§$ue§f§d aﬂgﬁéee pet [ Olgescg}t Iéelrttl%@/rgéhﬁoric acid ,
19haégapb?ath@ltﬁe métnarmel @j‘m@ét%yl sopropanol cont a| ni ng
ot assi um

1t F"Féng the, lugy Réﬁafrﬁé thr§8|%|? Bagrﬂs‘Pm“ﬁ@ ‘af’%um et her
101 XdEiging ﬂ{e rbsiaos! with ddteramtit the R@shings beodnue eé of chlorides,

hour, for r._separati o t the bott
137 s hins (e dearue B0t gy (he o oo
12l kagﬂn{@e‘rhleﬁ?é’@dlmmk vhaaT, theﬂprbdu@t (BroiduetH By tlg.lleasbtalned is an off-

line ctor owl y addin hl oric

o BES CRREEIeBRASX TS0 L BRNEGL A ermeg ke bfegifosolc
reaghiga pH of about 3.0, 24. checking the

precipitation formed in reactor and filtering through

13. n%teﬁhlnbithé Blodu@ 3t 2AvasdYbnBrodbet #2R edithiPreduet #iltih speifer

until t
proporﬁong to ogtalnb&roduct 19 2t v(\)ntr?ﬁ‘n%l*ollowmg specifications:

Product Corosolic Acid ) Total Tannins
Product # 2 15.5%-98.5% 2.5%-85%

Another embodiment of the present invention relates specifically to novel processing

methods for the extraction of an approximately 88 — 90% ellagitannins and 10 -12% gallotannins

of the total tannins present in the product with total tannin content of an gallotannin-ellagitannin

rich extract product from the leaf of the banaba plant in a more water soluble form specifically

for beverage application that comprises about a 2.5% to about 85% weight component of a final

pharmaceutical, therapeutic, and/or dietary composition. Typically, the extraction methods

disclosed herein result in the segregation and inclusion of a specific proportion of gallotannins

and ellagitannins in the end product of the exiract of the leaf. In particular embodiments of the

present invention, the extraction process results in a gallotannin-ellagitannin extract product in a
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26. suspending the precipitate again in 50% al cohol
(ei ther nethanol or ethanol), making it a slurry, 27.

wo 200606938%) t he slurry through a nutch filter, PEUIBN5/047262
vacuum drying the resultant wet cake; mlling, and
sieving to a desirable particle size, creating a

concentrﬁf é}%ﬂﬁnburﬁt%@gﬂh@fror%@etwm abosit @(D\%Qé Bbbdtig0es, At At preferably

xtract, ab 5% bout 98,5 % cor I
about 266 parcenyaiec s O HEGER EsPRARIEnaRKLARE 6| SN Fpagecetical
cosmetlcp ﬂﬂarré‘é&ﬁlc@ﬁ dé@ﬂ\dt@b@lcalborﬁp@giﬁm rpat lhﬁb@rttalhtlﬁzse’wlﬁdkamct)ﬂf this is a
usi xi de s or

specic Gl OB TIPORR EEFASPT SPaeREY ie GalAnAnsRey R gt would be

con3|der52( %Bﬁﬁzﬂ%olﬂ’p@buﬁo#teﬁﬂloé of g‘allbhan&ln@f sﬁpaﬁaﬁéi hbdirditieht @xiralkion
washi n n wth t er

: u

technologies 7 TR W AP PG M HE RAEh SLRB REPhgAract

compOSIfldS}% dedMtodrBaséiibe Agseasfuftidnanylof the eapbrgodup sfgphgtdchemicals
the three nethanol extracts of Banaba | eaf and | oadi ng

in the Baé‘a%letﬁfm equi val ent to 400y corosolic acid on the
mashlngpthe res

[089] c!%ﬁcﬁfd"é@%(t?‘?/ BYtEagUPy ProgRgs.or TW'%P &?&@?nn'@ elllmgﬂpﬂgex{rﬁ%tlons
according@s ki MdiioRYnsladéd an Byditichal B-steb pidcess that fdllows from the water

extraccp aspassasieh ol hAEV R B gl 38R s ARl Fgbiohag Ot hE sl
A and vvcsmit hLa% %(t)}a %rob%&cdélrlkﬁfﬁhﬂwﬁ lrtwwd?r e&ra&nbgbrcn@ss feste@si Nand 12 of
0 agqueous ano on
the wateh FastiPR &raheEs TSR BPOSoITPE: the Minnd it fber satiotannin
and ella@{alrhﬁmc%d@@éiﬁ BRS blteﬁa $he éba;fétcﬁmwtone irPAratd s a/s toagheve 9.product to
| ectin e ents

test s Fxpguet 41 8 hesig anblehriars waEnt. he §ta Gafofe i gtopmey
include g@bl%ﬁteﬁtb s gnh@r[aw e VISEBIL Ehd prodogt i hmereu wrbugro@tspamedfnter
sifod iRLSUN <P e e bt Wb GBS b8 gpesrasi

matters ﬁbﬂthé deact.Ithe W@EBLWch(eﬁQ:aal@adﬁrhG alresdtoilandétédm fPassed in
met hanol , and 14. dry he resi due und

through Feciptiagst SEIE et Aa! DeVUSHRIdUR & Bt o (4 fabrooal Surry i
then preggrle‘arb?/qn &ﬁ\@alkgakgedftaﬁﬁféte&@r@r@dam bR 1660 Watér5Tl58/@ﬁé?c@eb |Wikry is

Yo corosolic acid
added in to the reactor and the temperature is maintained at about 80°C for about 1 hr. After 1

hr, the reactor is cooled to room temperature, the WSEBL is filtered through a filter press, and
then additionally filtered, sequentially, through both a 5 micron and a 0.5 micron filter, steps that
improve the clarity of the WSEBL. The filtrate is then collected in to a clean holding tank and
any water is distilled from the WSEBL in a falling film evaporator and concentrated to 20 to 22%
TDS. The WSEBL is once again filtered, this time, through a hyflow supercel bed, a step that
improves the solubilityhof the final product. The extract solution is then spray dried. The resultant
WSEBL extract, product #3, contains about 10 to about 40% of total tannins.

[090] Typically, the further initial reprocessing of the WSBEL extraction end product

process operates as follows:

1. filtering the WSEBL through sparkler filter filled with hyflow supercel powder, and
then through a 20 micron filter to remove undesirable matters from the extract,

2. charging the WSEBL into a suitable reactor,
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15. bl ending the product # 2A and/or Product # 2B wth
Product # 1 in specific proportions to obtain Product

W& 2®6/06988% h t he foll owi ng specifications: [088PCHEISL008047262
enbodi ment of the present invention relates
specifically to novel processing nethods for the

?Xt rp%Qélh% BteBin |ﬁﬂ1@@tﬁéﬂébl€&bf»’ﬂh&é ré&ctor SHALMhg e AFoum BO‘S:
| ot annins of the total tannins prese

‘} n tplﬁ%o%'f‘édéé’t CWrP??'ISBF RyIbYtraiKivg i SdERctvgted chaggoal and 100 L water,
Bal | QLRG I cIdrbadt 'sFuﬂ?rH fb thé edbclortandGhaiRtaRitiCthe térApRrbilRe at

| eaf of "the banaba plant in a nore water soluble form
spedOf¢ &AI Y, for beverage application that conprises
@bo%ol gzthé?/éefc@br@@%&n gripepmght conponent of a final

7p arnmaceuti ca her a eutlc and/or dietary
G

onpideiing, end thlay@@yc%{mfyﬁng,tth@ Sk Blatvoush Tiket hr@ég, and then through a
di sqj gare, ffh?F Qhé‘tﬁeﬁ%"é t5 miftoh ARerS€Qr €gati on and
i nclusion a specif proportion of gallotannins and
@l | @I'Q@ﬁﬁﬁh%fllirﬁet'%é héwwgﬁﬁ%luct of the extract of the
d. eafd.st.h.ﬂg raﬁrtﬁé wa!ealfroﬁﬁh@vw/m i @faum@m E@SRthtor and

i'nvent | on, extraction process results in a
gal ICQﬂ%ﬁ’fWaHD@Iq Aot @niTRSext ract product in
AL ORREM, %ﬁb@QgQWH@WS@é\Q!h?&gfhrr@ﬂb\b%UF&%@I RO Hhis fd%tion step

to about™ 80% and nost preferab I{J_a ou
cond@Rtovgs thepyolylrfiy Pfdharfm%qr%tct fhe£xa’aﬁt§@§|ﬂpn dhspray dried. The

M Xt HEBaff ME@L@&@C@%EM%E ¢6ko alsRR ABY & total tannins This is
t her apeutl c or dermatol ogi cal conposition. An

i mpadredust # Sariinife feliowing wrecipationss a specific

extraction technoloav .to increase the content of the

gal | qt dHHPRYCHe on@a%@ﬂ“'me‘l"&e@e colirgl apConentyl  Solubility in
conpgsi tion rati os(aé% }fdetrldaamingins| (@F %< jetpkieanignd Water

di st gk ECT[ on teghnglepgies and bl By >95%
stratlegies were Inot utilized in the creation of a

proprietary extract conpositions design to increase
[091] t Tle elorgihneemd of totet tanoimalin the WESEBheA ardtW3hRIuB from 10% to more than
40% to %’tﬂe’t g)%(‘?or ¥ @%\?]edp@o% Ecgré %?lgkﬂ%glﬂrc%c mn éhqg%]atdé?&%dﬂe&% Jue. The
resin usgaid seieuted paseld| cngtst ponesity, goce lsaetandrhwdroa)bd:ondiur@ Tihe nohedonic
polymeéchc\f?% d aEIQ Crlg%\%ert% iy \ﬁg?%#é f’o? s{e\’m tl*?lé ﬁ"g/grgti Cﬁaﬁde by way of
currentli avallhblakwample'ﬁhmdfanl‘d‘ftA SINRA 2 rNBA \Zdlpnaﬁxchange dia Ltd., Mumbai,

India) of ﬁ$58&§%§éuﬁ‘sﬁ4n{?{$u¥af&ﬁ c‘é)ﬁ'és AN WhkRHi S XA ;}B{A;?gg?qq 1180,

t I On process i

XAD 7H&Rn AAD27 64f (Rohm avatIéaasekl&ﬂa,cThemahpmtoiessabldéeatluneb'eﬂthe resin used
. .ab T [ 2
e SRS g S oSSR e PRSP 180«
porosityi af ahoutdt 8 ml/goarasan effentie pore sizepaf@@uc B00 é\°t Bt WSEBL-A contains
higher lg\re??yé}]tllogn?ilng %s% Q?e%l' 3 V%QBL %bg{_l %}roé@%@g&ﬁsma— P&Ins with a

i ni Tl re roceSS| g Sstep
smallersutte-saa‘eepsch anKADA, AD: 1 H}BEIBQr R @ 1papthedBaliotaninisthave d lower

moleculgmv\g é%%eﬁ@%}tg% Q{Ill?_]ééL B9¢ gﬁoSZ»gQJe%%sYHﬁ I?SIF% (/Jltﬂ%ragrgﬁrg gze (e.g.,

to r
XAD 1 18@@@‘!@ HET| APettlerssthé etbagltahmnehavaahlgh@hmolskSEILweght.
then charged into a reactor and steamis passed in
[092] t iheuigontabegraphtieprocesdireg methot ltempesest preparingiba Ve HERL-A and

WSEBLV@accoréfl Hg Eoothgcgr(l)cghod ag‘cg/) ?R@s&&ﬁén gfltHé Xtréc? containing 1-5% TDS is
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then prepared by m xing 15 kg of activated charcoal
and 100 L water. The charcoal slurry is added in to
W b@otesss or and the tenperature i s maintai nedPEr/USIDOR047262
800C for about 1 hr. After 1 hr, the reactor is cool ed
to roomtenperature, the WSEBL is filtered through a

suitable fdr |lc§a%ifntgﬁhi§|§§lum?ﬁﬂwetrbﬁﬁlgaﬂéﬁttrétma|abMutf1d 1 @%@ drhe resin is suspended
sequential ly, throu 0 m.cro

i water pnq papkedgdna SR nIEGNIES CHEMBI S PRTYEHoRHa fasRater and

then W|thT§‘|@/ §U|t|agre<%ﬂ®hbﬁc $dnadmt, mabh gehﬁsﬂréa@l te@hemoc; loe &1 kel Ohegagain the

and_an i s di ed fro

column ip S erits WA Y FORSIE GF Rl SEBRRTATT et SGihededasfe

residual Waﬁr i ﬁh% ééﬁﬁﬁhslrémemebmamry é\lalctlﬂrdhcbndl’d”lrlv&pdiumasplratlon. The

WSEBLprRr AP B $0y100S ¢ RENPResedsinga it SOlhB Yo kB adsorpton o

the desn%@le%hn?ﬁs bﬁ’tﬁehﬁ?faa@ bEtyie dedigdr herg@eﬁseﬁcl)llxttoané cblhéBEBLfBom the column
extrac roduc s .abo t 40%

and coll g SRR OSSR e BT THECT OF PP A Papieed by

washlngr’tﬁ@é@%‘ésmm%xt@ésé iﬂﬁoﬁfv?ﬁBELw@tét Ul&tﬂ'themvateﬂﬁiaﬂmﬂgi Iscdolorless. If

rocess oper.a as fo

require] jf auigrPUS AR DI PR T 15q B Mot FITFRYF SIRPOSipe PEBE resin

surface. H‘h\é@@élratgcf‘fénhfhe rard I‘Hn}iwl@ﬁ fon?Meresin eorfidd Byemsnig)a selative eluant.
undesirable matters fro tr

For this glpase Pve e TERaNe) FERR chriler syl SRRl ekl ey be

used. THeWeEH is ekeluted with mermoumamé éleaitlmgolmesabum o8 @4Bnins are

removec ot GP R ACRUFIa 4 ToBlCemagient i ot U i ol gotainea afer

the rem& /6108 is fladefiytd mpdsmetrh;e desiableoparidie sizai THedlinzil peydubieobtained

enper re at C for 1 hr cool i ng the to .
oomprls§%mp5§0\%‘a éﬁ.‘@p?? &n@ms7m qairtfq.lgr p%es%q?dﬂ%rﬁépgrbégﬁ%otartannlns,
and in nfar@partiziiBgprotésse¥\BBUtL 85 aotghtahihihé.er press, and then

through a 5 micron filter and then a 0.5 nicron

[093] fT)Ldicféﬂly, the chebhatigrashit ppoéddstapatates as ollbwsdi ng t ank,
distilling off the water fromthe WBEBL in a

1f gg Ik 8 r'ﬁ? laoRMAPONABEBL N6 WSEBLFB tarhpiigng abdl 10% ta2kout 40%

r| W5
ot Al e dbe soation pF e SR e b T ST Sdtebia er
sol Ukkddmgttgef@f)lalhﬂﬁglfherrélsmprthﬂamtratloTheoemﬂw‘;&lct sol ution
| S Spra ri . e resul tant t t
bbosbeatrats HsRE R0 of M OTEl SHFRe g P Bc
3 3 wﬁshifhgttﬁ@célmhhwmm@gmpwnh {vatertand tisen WiGR4ry dibeholic solvent,
enri chnent Et al

Fr ofgbes metiasPLo TSRt st oasboi e souBH wibieeg B

a Ne8moNiesiduasddivenofromiithe burtatatad gieaebing t echni que.
4The removing the residual water in the column by gravity evacuation and vacuum
aspiration,

5.  charging the WSEBL-A or WSEBL-B slowly on to the column and thus maximizing
adsorption of the desirable tannins on the surface of the resin, and draining and
collecting the excess solution from the column separately,

6. cleansing unwanted matter from the surface of the resin by washing the surface

with copious amount of water, until the water washing is colorless. If required,
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resin used is selected based on its porosity, pore

si ze and hydrophilic nature. The non-ionic polyneric
WeewsdH6438hked adsorptive resins suitable for tPET/USEO5/0MT262

this invention include, by way of currently avail able

exanpl es, | ndion NPA 1;NPA 2; NPA 3 (lon Exchange

| ndj, @u%ﬁxg buff&le8don n*leﬂﬁﬁl?a b®lisddProR Sifskivé 8hRSing of the resin

(Mt shi Corp. Japan), or Anberlite XAD- 4, D 16,

XADSUrie®g;, XAD 7HP, XAD 761 (Rohm and Haas, USA). The

7sal f&ﬁ‘évnrﬁf@és" rablb%rfrﬁﬁg %rﬁ%éﬂes“&urfé@é byl ubiﬁga s!elé@h\wj@uant (For
a noi sture %Ecapam

ar emsopurgmgo \g:;m eom§g1@nﬁlgyzt@an%{ %\Q%QFW S@?"%B'&ﬁ"t“’“@ sglvent is

m / gsecﬁ@htaﬁheerfeém%uh\@mﬁf @ntmrreeel@éntwcdl@ne@ep AO. The
WBEBL- A cont ai ns hi gher | evel of gall otanni

n
8¢ onﬁ%i?%ﬂt'ﬁgihVMBa@'”%ﬁﬁ%m ieduant BY: @gg@(yoﬁ o g ej'\?ﬁ% galvent in vacuo,
W th,@ smaller pore size, such as XAD 4, XAD 16, HP 20
or HP 2 1, as_the Gallotannins have a | ower | ecyl ar
Svei fpminaihe calbohinEeYRs heraraows BlaaR G AT PLdesigble
W t By ligfeOfle; BRY fhabproBudt®bthinediiithel 3i88entiiNentity conéffing of more
761 as the e Ilagltannlns have a hi gher nol ecul ar
wei §1an 4% 153! R hr ormat ogr aphi ¢ processi ng met hod
paring the WSEBL- A and WSEBL- B accor di ng
Valoneéi‘&"ﬁlﬂgﬁﬁn&cﬁgg above. The solution of the extract
[094] Cﬁ{??ﬂré‘y Bedwadt iRt Wﬁ-ﬂéL@@ld@rl&éH frérﬁ%ﬂ \NSteF Qﬁré&%ﬁﬁﬂ)cess in
reS| extract ratio 1s about 10:1 /w) .
step 13 @fe%ﬂrﬁ 0p8 (fbutviseisdeided withdf ypluged! Q/a@x@r@cmﬂq acid | mea glass lined
reactor. ?R% H‘lmur Q?Eat‘ea%t Qﬁl'l@ﬁ@b for 1 U%%)I{l%ﬁ té(arMV'lﬁ me outer jacket

en wth any suita IeaI ol1’c sol vent

of the regetoh Ceo@l dewintoobm temparaiIre aBer hyseolysikdransiereaghyarnael ethyl
acetate @@o%w%é&o%@'@hﬁiq FY é({}ﬂwee Y, sé@m@"f@r { ﬁ§urddﬂﬂ|se§911a‘t/ee!ﬁb ethyl

ace e resin. The'residual water in

acetate lajier. Aghinrranster e@uﬂiwewwf@fwwwafév@@&m AQHPOHR (BYSF - Repeat the
above p?’q%‘éé’é"%@ﬁcﬂh&ﬁé bR thér Qﬁﬁf‘/ﬁ%@fe fayRF iniBERlerBrRgh Wid &Hyl'a‘éetate

ed on e colum to maxim ze adsorg
layer wntbmatwe'ea@@e lg ot th@nﬂuqﬁgweo/haahmsmcpla@é\ewa& fengeaypie the ethy

LW iR uAer 95&iuRed from the col uim and
acetate l-ggﬁr teﬁﬁggggﬁgtdgﬂfl LrJnvvant ed materials fromthe

[095] Sbf@c?aﬁig Ak hﬁq&‘r% )Y%%?r&eéé% Glafansedidis Washing the

ess armu ts of water until the water

o] Ebg%lﬂgsa Rﬁgvfhg J(l)l?agngty dff\Nﬁi‘;lE”Brp%dvde?ﬁwt@Q ‘é?é%ﬁn@dlfefaﬁfor

used fective Cl eansing
2. he cherging mnr@ar@etelwﬂbvwe phH% hydieshlqgc asid inte mﬁ/@ac’fm

t ,
LT G P 438 8 Lot i o
and/rmursoatraeterr@emtmrar(%n%%un@erwnv@rquswyu19@msed

4qThe Cfo%ﬁh@td r%of)rhﬁ@fﬁgs a&ﬁf@%y‘@u{aﬂyh?%oélﬁ‘lg"\ﬁé’t&r i e butEQj%cket,

el uant | anni Ns are renove
§.r ofankieréngemal wjurae of Fihykadetate btto thegeaftgant sol vent

n ijemﬁ]g{é d obtai ned after the renoval el uant
é ‘ﬁ%gMgfor pgvvder of desirable particle size. The

7f| naslepprra@d@ﬂ’te Eﬁwaameéampn ses nore than 40% t ot al
g an%aéatmg@%@a@bé 541 RSP R ab&ae 8 % &g al

nore particul ar _processes, out 85%
9.0t ajont:qﬁmtlng the Ethyl acetate layer to 30-40 TDS and dry under vacuum,
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[ 093] Typically, the chromatographi c process operates
as follows: 1. preparing a volune of WSEBL-A or
wa\BEBleBsTonpri si ng about 10% to about 40% t ot BET/US2005/047262

tannins. The solution of the extract containing 1-5%

TDS is suitable for |oading the colum. (The resin :
[096] ?ﬁ&ééaﬁrtocé%teb Qah %elzgm%ln‘é/d% p?oduéé@%%ln‘éﬁ énﬁ%r%&%egompnses

in water and packing on to the col um,
corosohcmwh gﬁl@tawwwwmr&ugﬁﬂlyowlvrﬁ%ﬁfé*ﬂe%rRM%éﬁs apgus may
be comb@%&f with G10LdsS F&rdxi8Bling VlkGeicAscidBildeasie! solds tStdB@dUéls a
hi ng 'once again the colum wth water to reno
combinatiasspradiedt COPPUERG BTFIYATR HeosmPlaeed RllpRENIE 4NF gaﬁotannms for
ellagltanr‘ilﬁm\é{ fﬂ&héhﬁclﬁ@éé HeRlasd@b@ntitids b0k P - hYerIE/Qé/d ¥aloneic acid
acuat1 on and vacuum aspiration, 5. charging t

dllaCTOﬂeV\SEBL A or WBEBL-B slowy on to the col um and thus

maxi m zi ng adsorption of the desirable tannins on the

surface of the resin, and draining and collecting the
AnalyticakMethodsngt EX5#MPIES m t he col um separatel y, 6.

cl eansing unwanted matter fromthe s face f th
[097] [TdegieffepivenashindgPIRILANeERt Beqlinandy V&%nsa%oft &?ﬂ?gteﬁ
compositffHs@lescibdd HerdiR s él@ﬁ&{stﬁé%%imdhgtHe%ﬂ‘&\l’uﬁ? b%ﬁﬁpleé fwhich are listed for

requi red, aqueous buffer solution ma u ?{-‘g for
illustrativefousrasey enly|28d 767 Ret ialendedas Weifing & aE%Of @mph’@ Gichg

therapedﬁ@%éé @@{h%rép%ﬂﬂé Béin’é_ SHBridiend @eﬁiaﬁa%ﬁffnﬂﬁaréwayse PEpared
sel ective el uant or this purpose salvent

aCCOrdmﬁréhm%mmd'mémﬁ&h?ém%ﬁw%?'“dﬁw Siarrerap ass HipFete the prosent
1nvent10r§%a"tﬁ@tad{/énté@&qhe@optﬂ% foh&mh@%béblﬁﬂ é)fénﬁﬂ’éé/ﬁ'étgl\wht it being

[uant 1S col orl ess % t he .t
understood it ke $araRrPE inteRdedn M|a§t"|U§1r%ftViecﬁﬁ‘dd'F PHE“'B”%QHF’"WG
sol vent in vacuo, and 9. formn the o"ég n g d
1. Analy&pe@\newﬁéwﬁnvgpatmm QuRpiicat {akgif Eompounds

ticle size; the final product

t d
[098]  piheseiegiannine RDF hF %ﬁgqn@mﬁ@@e@wﬁ? a' Al dGsiregirapedre as

detailed ?rf"“@ﬁ'eﬂﬁ’cal M@nﬁéﬁ@h%f e S’o@éé%ccﬂ%?onﬁrﬁ%ial FhetsnTiaputie! bgLih-Jeng
ter extract WSEBL-B derived from

Juang agskBRERITT-Sh S BESEOTATS 4G 16 296 Pt 0985 1 {anifeatgn o] exracted

Compou,l@s Hgsx&én%gd@g}pH pptunme 10% hydrochloric acid in a
[ass lined reactor. The m xture is heated at 95-1

[099] C&%sélef @%Wfssha@/be%%?%tfwm@iWﬁamzla&cér’amgqutwfonowmg

e reactor down to room tenperature
protoco'after hydrol ysis. Transfer equal volunme of ethyl

HPLC conditions, reagents, standards, calculations:
Column: Luna C18(2), 5 Micron(4.6 x 250mm)
Wave length: 210 nm
Flow rate: 1 m! /minute
Volume of injection: 20l
Temperature: 250C+20C
System: Isocratic
Run time: 15 min.

0.1% v/v Phosphoric acid: Dilute 1 ml of ortho phosphoric acid to 1000 mi with
double distilled water.
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acetate into the reactor and mx for 30 mnute. Al ow
settling for 1 hour and separate the ethyl acetate

WO aye/069388ai n transfer equal vol une of ethyl aPE€r/asm®05/047262
into the aqueous | ayer . Repeat the above process and
conbi ne both the ethyl acetate layer in a settler.

fbpﬁseebhy% W@Hﬁ& Ehééb‘ih%ﬁc witi N@t&rtr.reqns@se,w)y

unt:ﬂ he washi ngs becone neutr al
@@W@éhM%*ﬂ%‘OMB Cé?ﬁ‘i‘/l acetate |ayer to 30-40 TDS and
Bidhdarf &t hroAsddxym [095] Typically, the hydrolysis
process operates as follows 1. charging a known
tiopyimst ~VSEBIN: B powder into a gl ass |ined reactor.
Btartad piepdraBoRwEigiatelrstehlaboat 2Hmgadf ikA8bise reference
%Vé#dQFJWE% b @ 00e1l Joluffetrid fiaek | RRICIMOIN| sclverteshicate fohes
Mhut%t&blé}w@Embp/td\gnlﬁh@m’mlsalvéﬂite outer jacket ,and

refl ugé&%ﬁaﬁr ur Sf"%tt‘?la te rg u1r %‘ﬁ:‘ﬁ 95?,( 3?18% t?ja
e Sl
'mﬂrﬁﬂ%gﬁ%uge%% ut éxigf[&% tﬂm g?‘]g ndarg. &t €

§€b@?‘ét| ng the Et hyI acet at e Iayer . repeati ng t he

HileR Hofr Aardied 80dBarAsie ablutibhethEduanl0. @emamrdrmyfme; arhd
9njegtONcentrating the Ethyl acetate |ayer to 30-40 TDS

il R SECBUICES) AR5, B RGR 60 <6

GTHIELN4tE &8 fElRNeSObrosolvcadl (%)et (pealmneanst sanmgle x conc. of
@térﬁt@rd ﬁbnmtgn of stA}JI dpéakaarad bistd angoraf ot seegde)pr ocesses

d th f t t
Analf SRt R AR I Bne. 50 as l o oroduce o conti hati on
pNe@uestg ofqrodiessdrgwamatieralunte ac?5000krosod bettere flask.
d t
?ﬁ'p?ﬁ%ra wanrgfca‘an rc?plg(izgl%f?& g\h&‘?‘ef u roneJ Jvé’tgk baRo M Ghe iR

Feased quan process pre -
FFykthfrdh@f 2xtchct tirauyhi \Whatoiah fdtef PAED mio amamta‘tmar%asko ds

era ﬁ\%péxﬁ' fr 9197%1 fﬁ%ﬁﬁ%@%& thBrel tlmésoé(ﬁd%ﬁsgfae% up

St §8° %b%l?ﬂla‘tesc LB Sl bE ﬁgJ A eReThT Garne

are ust rative purposes
onI y and are not |ntended as I|mt| ng i nstances of
2. Compmopisylsalatadcfrom Banabapxtract use. A therapeutic
conposi tion of the banaba |eaf m xture may be pr epar ed
[0100] a& combteng doh@oend!mmdt@imgsvadleg%ﬁpw FdarsiGacigie heue bpen

| |dent|f|e£$ f{gnew thé %aﬁéﬁat &%ra by ’M?ta'bei/]@ d%&]‘? le(\ﬁMﬁﬁﬁGEolé 'ﬂ'YaQ mdyq{évérb@tentlal as

Van ages t ereo ecif
active a@mrmads:uarle agiautihypeiglydesiingoantiel éﬁhgﬁ@tm ﬁé,tagwﬁéar@mn(ﬁlgure 9),

Lagerstalnrw?rhlg{i‘ﬁlsgpeePO)PDég}’erﬁgnﬁlh UG itk 145 13BErstrBeMR (Figute i Flosin A
(Figure 13), Flosin B .(Figure 14), Reginin A (Figure 15), Reginin B (Figure 16), Reginin C
(Figure 17), and Reginin D (Figure 18). '

3. In Vitro Studies of the Banaba Extract

[0101] The effect of the banaba plant extracts of the invention can be studied using the D-
glucose uptake method disclosed in Murakami C, Myoga K, Kasai R, Ohtani K, Kurokawa T,
Ishibashi S, Dayrit F, Padolina WG, Yamasaki K. “Screening of plant constituents for effect on
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1. Analytical Methods, Identification and

Quantification of Banaba-extracted Conpounds [098] The
web@gioessni ns and the gall otannins are tested BYT/US2005/047262

publ i shed testing procedure as detailed in "Chem cal

| dentication of the Sources of Commercial Fructus

glucose @%BHH 3gtivigin EhflicH 856ited %ﬂ&r%ﬂs”sbblérﬂmhb‘im ERiNgWokyo). 1993 Dec;
tochem Anal. 16, 246-251 2005 rie_’%t ific

41012) 264 S AnFERs APOGHBb IR Ot soaNdng RRGBROTL P IeboIcg bificose into

cells can@érrﬁéé’édréd Wh@a@(ﬂ‘ ?I'tr%?érﬁteﬁﬁrﬁq&@?@d@efﬁnﬁﬂdplﬁ}é@ ahﬁégiﬂml@ et al.
ol | owi ng protoco condi ti ons,
(Phyto"h?r@ﬁbBﬁ?%am@ﬂa@@%’ d$¥93tal cul ati ons: Col um: Luna

4. In Vive Studibs DRmomRtAig ARAREraycamfceaerdne 2o m o T O
Animal %FEFW %EQE%WWBW%%%P%%&E&O& e it Siains, o
ro102] Jagaepientsef g apteboravaonic, Shid BRISTRIREvonS Supnpes b
|nventors“@&irﬂﬂd?drid@nl(té@hr@%mﬁty)|n $0d foentof biviek-daied|forARIdBoaseThe

Chro X R
folowingggRURH (i BpaNTEe OIS ES I Shch S SAcE 9 4 IsNIces gt gyte on the
results. Détait@Us6tocel fidangefoiowmeaTablert. to a 100 nl vol unetric
flask, add 50 ml solvent, sonicate for 15 m nutes,
Table 1:(®@rvikidofnthlsastugy t 0 vol une with sol vent Sanpl e
preparation : Wigh accurately the required quantity

cod®f sampl e gdiRuidtisr, M Vol unetanticHy perglycenriel Potertial
sol yent, song qfllp for 15 i nutes, cool and nmake up to

vol ime wit h eht. Ensurne that the concentration of
actilve j nn Pn anhl e in ||f| on ! c_annroavimtal v

L 2504049 | aﬁaﬂaéaﬂ B{a@omo@q%@ar AoLPPATaNG ANtENYREYVERIRIA activity.
fs.t ;andar d"?‘ﬁi‘g%&’gﬂ'ﬁgﬁt@”%ol utijons through 0.45m nenbr ane
ilfler an

L. 2504020 Banaba 40% Tannins moderate anti-hyperglycemic activity
Indian raw material
90 mg/kg

L 2504021 Banaba 20% Tannins excellent potential agent
Philippine red leaves
90 mg/kg

L 2504022 Banaba 33% Corosolic Acid | no apparent anti-hyperglycemic activity
Indian raw material

0.27 mg/kg
L 2505024 Banaba 40% Tannins excellent potential agent
Philippine red leaves

90 mg/kg :

L 2506043 997 mg 40% Tannins weak to moderate potential, however
red leaves + 3 mg 33% this formulation produced a moderate
Corosolic Acid decrease in body weight in comparison
90 mg/kg to control; unlike other formulations

[0103] The study was carried out in two parts. In Part I, the test drugs were screened for anti-
hyperglycemic effect in rats subjected to sucrose over-loading. Rats in this study were
maintained on controlled feeding schedules by providing 159 pellets per rat. This feeding
schedule resulted in mild to moderate decrease in body weight in control rats. In Part li of the
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inject. Note down the area of Corosolic acid from both
standard and sanpl e graph. Cal cul ate as foll ows:
w@resat3BT acid (% = (peak area of sanple Xx cPCEUSINS/047262
standard x purity of std)/ (peak area of std. x cone
of sanple) Analysis of Raw material sanples Wigh 5 ¢
study, th@ftes@%’r‘ﬁ%faﬁgné ﬂ@fe”@ﬂr&rﬁe@'foﬁ tRéiPeffect 2R bty Weiiht aRdidsBig blood

Transfer 100 m of isopropyl alcohol and refl ux
Suga”e‘tﬂhlna)’\’%{}aﬁGérCOB@ﬁ'?f‘sf or one hour. Filter the extract

t hrough Whatman filter paper into a 250 st andar d

[0104] fRagsk of thestudy Wasecasiad aitin Wistamglbing rats of ?l&}?@%@%ﬁ@roup
compnséooéf Stﬁé% rﬁ@fe‘ﬁﬁdlé &P 4 %me)nﬂlf@aMﬁ\atshﬁer\éQJb%d)ﬁrorﬁ@aPaiﬁ\bl Research

lute the solution, if necessary,

Centre, ‘é@dogar?pnr@l% @ndllewed oacstimatze teé*a%@epfaéowpad't'% for 15 days
before s@% i‘?lg tﬁegg@%é‘r’iﬂ%‘ﬁtdﬂ%ﬁ' Ay dvdre aBiRaNal an Rriiisrand (ranav Agro

n i ncl ud |ng vari ous

Industriegf %ﬁnﬂnc&a)areﬁ Redlet fegd 59 dcpurelier gandiion) aciRR Rt eRBaﬁgﬁa'tum The
animals %Fer RAShtded Jlea FHIBMR tEIBS&GRiuResk 194 CGRIdSy aif- Béﬁdltﬁﬁ%g They were

have potential as active agents, particul arl

exposeddnriphyghtrageyiebimeek aisias: She eies were Feried oktiafes CBisinng the

clearanc(e'ﬂogwh% I9atitutloRAEA i@ NBinRaPC érhhitietaslédr stdriBRS Srbsédurés. C
Figure 11), Lagerstroem n (Figure 12), Flosin A

[0105] ‘E;egtgéatedra?? wel%l é?:ﬁrﬁlﬁlst%réd:fogﬁr Rriddbf 19388)sHNA afftet EVQHlbﬁt fasting

I n gure 16), Reglnln C(Figure 17 nd
subjecterde pRfi- hynyrglwegwpéttm) Onghé 6th gy ﬁﬁerS?G‘éﬂdE@ the init} blood sugar
level tes?@rﬂ??@/e@(&?rﬁﬁﬁtérgé tPhb rddicild %Bp@bﬂe‘ﬁnpéﬂé\hﬁug baministration,

acts I nventi on can st udi ed_usi ng t

the rats wgrerstaiBistasechicrers sRbdioni s Bresinsa of AC RlkoakBifiwae fO'faﬂ?&ePy
recordmé’of bﬁ@é@%u&r ne%ﬁ Gﬂhg 5I-uc5é€ Qhéﬁﬁd Ebucbn’ﬁ@!eb@ﬁihhs&\ aMdHn%on) at

dol 1'ha Yarmasaki K. " Screeni ng of

various Wﬁﬁiﬂ’f@rﬂ@iénz 4, \30?2 ang &¢h i §rerese &Paldfn@ng}?@? Iterg;aqrpk,qqr@meters
were std Gar’éﬁ%ﬁ'o@ﬂh@%ﬁél& %ﬁa bH’dT‘(%HId)y(F@{Nhf%h it \ﬁkefﬁhr?@ﬂfamrﬁtﬂléod glucose

21 29-31. Anot her ag ?
starts nslrsg @tmamO%so aﬁﬁ%régemsa dPadkng ANILRIPBRG 2 peak gz Nedn then siowly

decreasﬁgthy%ﬂs?hééétr@s@@ Aré sR&n mhgﬁﬁw‘él&o@%emhaﬂrsfsaéhb@n in Figure 19,
ation technique as described by Yamasaki, K. et

and are ghow prigbyerferamelowdedatle 2.7, 2000, 1993). 4. I'n Vivo

St udi es Denonstrating Anti hypergl ycem c Benefit
Table 2pfAntidiy perdlyseraic a&ﬁwthypesf@rf;fttémd@dﬁBHgﬁ?HsH“SB?Uﬁaﬁab‘hd"ced
hyperglysemiacin Fibinmipts i ons [ 0102] Overvi ew of the

ant i - H per nI vcem c St ud\/ Sixformil

Y pmulations_were—————
Geompl i adﬂﬁgﬁumedwreasem hwomﬁﬂggéﬁagﬂu%wmntewals
facili b the fofh of [blin®hcodeld f .|m.n2fu1 The

Control 42.89 25.95 64.78 31.59 29.06
+4.21 +4.30 +10.32 + 5.91 +6.14
L-2504021 26.05 24.42 37.29 15.18 10.35
[ +7.22 +8.19 + 09.67 + 3.67* + 6.29
L-2504022 52.98 35.40 54.44 37.09 37.37
+7.37 + 10.85 +12.44 ° | +8.43 + 4.94
L-2505024 16.88 16.67 40.75 21.21 13.57
+7.48* +7.44 +11.51 +7.24 + 6.97
L-2504020 17.39 25.77 47.73 13.78 11.94
+ 5.79* + 3.59 + 05.15 + 5.85 + 3.88*
L-2506043 29.69 14.37 50.78 23.49 15.74
+5.38 +4.35 +09.77 +6.15 +5.27
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foll owi ng overview table identifies formnulations
tested, dosage, and provides a brief note on the

WO e@xilo6sss Det ai | ed protocol and data fol |l ow t heCT/ak1085/047262
1. Table 1. Overview of the study [0103] The study was
carried out in tw parts. In Part | , the test drugs

L25008%§ SCre e Tor s8Ud Nypersgigicemc ®fE£ECT | g a8 s
subj ecft eqré%su rqsﬁ89ver-lpaﬁll Bg. thgsogn th|4s5ggudy

+ PO0R e TR SRR BOHrbIo (URpEldBAarE ey O,

prOV| S per I's feeding sc

[0106] IH%'&eo?ﬁ r8' greyp gﬁs f)f?)oggqgéral{;\?el Foest%rbgg%ﬁﬁdé"f] a?%ﬁ%E)é/i%'ugll?)tse loading,

dipped té 25 9BYdtioremdwesecagaim Eedre 8% by &hraeudragefrﬂeweredrto laoaiypd 29% by

24 hoursmﬁ}]g-?%f)%#g ast ttﬁ&] (pf ot% s%%g?élgy]aq\éﬁlang%ewsé v(\:léasregpélgr to the one

seen in antrol grow skmpt ﬁdabtheanagntsdebf !aioodhsmg%eievat{@mwag moigh less at
se I
dlfferentgm egvawe?&rtﬁ%ttﬁ«% ﬁg\% Abrng ‘an ggnl eseagsgﬁ-ar@g\r/ﬁlrv%a’s observed
in this grap (dad44% dntaganjsnarsee dlabtenda). t o accl imatize to the
| aboratory conditions for 15 days before subjecting
Table 24 hem t 0 experinentation. They were maintained on Anrut
br andPefderaage chapge infdoed sugar, lerelr(after sutiraye teadinglinet
Groupeed groape adirfiste rexbthei tesiioymaladionspnomnalizediwitnresgect
| i bil toithe dieengesi olslesvedtinaintedatedhcontgol-grotipuni f or m
t enper at2hre of| 22424 C unde8 hai r - ¢condi2 honi ng. TAéHr
L-2504081 ¢ expas@d tjo 121901 i ght a@@di4l2h|dar¥l.e§cl es. Tork33
st udi eBecredisz= cjaDecedsout BEteas®bt aildcnepsehel cllesoreasee
2504022 t hg3.6nstit ut3edmml |Ani Bl95EL hi| cal 17Catmi tit ee 285per
st andamdrepeecedunesasd 0l Dbtredbe 1 esihcabasgs Wwer lcrease
L-2505624m| ni sg@eeed flor 3p.peri bd @7.0B5 days am8s5aftler 53.48
over nigdtredsast | Mpcrszspert Bdcleasant| i -Decpersgl ycerdecrease
L-25046201dy. Shsdhe [I6thoday Rftess.32ecorndi ngs.8&e initi88.91
bl 00d Sdigadsel eV @®ectRst Or Dgsrewss € | addaonesseer ed Derrédme
L-2506b@§|€ect30¥.ﬂ89rOU|O844.@e ourzaiter [drugs.eqm nj strasisen,
e |I PhSoridce AWPcRiasbEl €Debléat®Se Thdiédsen | N Déwease
L2504@‘P§’ 0T12H4’49/ Kg- 2dwe Was Tldeowed by armcordi ng @00
| 00d fidgke! eVahcldasdd) 9De6RSEe St I iMeopddbed! lUC AD@Yredise
(JO nson and Johnson) at varitous tine 1ntervals: 2, 4,
[0107] 8m L1§50%§2 ZAMirdtb Rl oross ﬂ%@eﬂaf@&dté‘rﬂratlbﬁ 85@06§Wr%ievatlon after
paraneters were standardi zed on the basis of
sucrosedeastiyy Was abgesyed excaplsior baraipsemation ¢fel 5b‘?%an@99@6@@t the peak
period. IﬁtLaﬁfi]Q%OQh %Fﬁ%ﬁéreé g@&lﬁi’ éﬁté%&n‘?srm SthRE %ﬁ@rolsé’?é@dﬂ'@ iAd\sked blood

then sl owl y decreasi ng by
sugar elgmlonwsewgd lat 8ll thedimeisianvalnat waich blead gugardevels were

measur?f’d~I %h%%%g%ﬂﬁmééthgﬁ\&% ﬁwéﬂmalaé?%g_e%rlﬁ c§rlﬂ &‘F’sdn"’totla'ﬂéﬁﬁ' kRges. In L-

2504020100yl BratiGaoReMAGSDEETRLdR g"@lah@%ﬁdﬁ*smﬁ)'g{%mégg‘fg antagonism
at the p%%%i%g_?fﬂé%%gglaé%ﬁgﬂéém' dyafl Q'tﬁ@laié}fsﬁdgegﬁ%%ge%d Qﬂ L-2506043

187 8.75 + 7.89
adminisrghigroup moderate to good antagonism in the earlier stages weak antagonlsm at the

peak period and moderate antagonism at the later stages was observed. In L-2504019
administered group moderate potentiation at the earlier part and weak antagonism at the peak

period and latter stages was observed.
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* P<0. 05;

** P <0.01 in conparison to control
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[0110] Tc'n controi groug, 8.70% decrease in blood sugar level was observed in comparison to

initial values. In L-2504021, 29.87% decrease was observed which was found to be statistically

significant in comparison to the control group. Similar effect was observed with L-2504022 and
L-2506043, although the decrease was slightly less (24.11% and 22.03%, respectively). The
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are still better if they have minimum effect on normal blood sugar level implying that overdose

39



hypogl ycem ¢ and body wei ght gai n-decreasi ng or
-retarding effect. For the treatnent of diabetes the
WOoR®h/06938% abl e drug is one that produces good BOTUBZINE047262
| asting anti-hyperglycemc effect. If it possess
wei ght decreasing effect it would be an added
would ncﬁ%}’&fﬂkégﬁxg ihludet HYpESFydERtia nﬂmdﬂw pRg Mt réducing effect it
dition to the above effe uld be a nost ideal

would b%@féaddﬁﬁﬁdVaﬁ?g%@ %??t“?‘@ﬁ 8?6 'BQ%HC? PRSI at| on woul d
have to start fromthe E)resence of anti - r

[0113] dkadinst fjs bAGKREDRMIRS Jock LTEIR s Vg SoTor TR g Bt hperglycemic,

hypogly&é%é th!i Mod;)t \n&gﬁtrgagsdedwaﬁﬁg anr@gRIHgZatfech GFopmktrda@mélﬁ of
in l'evel and sustain it for

diabetesighe M sHilRbi 4V FEELREt oA Cpa poR aadiCge NG ant-fyperglycemic

effect. If ‘Pcrdo%@éésa/velgjﬁt debeabing effeatliaidurnbe éﬁtaablé@ladmkage If it does not
ilgnificance is. | gnor aeﬁgggan ects

possessé\ygog{%nply wgqac&l{pp eihaa %alr%osg Hise@[%\e Thus any

selectlorfr&g&‘éél wmuRkioR Mol RMREE 3 ¥eRMiom BlfRedencd @b heti-Agperglycemic
04021 and L-2505024 ener

activiy, i ey re PRI, MBEACSVG, MRy g0 RESsREe e ppek rise i
biood su@gfjl%(/é!ta%d%ﬁéﬂamhb’ﬂéﬁfoﬁEéiﬁ;%ﬂo@ gkfmehalft prefeated| evel but
good antagonismin the latter part. L 2506043 with

[0114] %dt(ﬁl tﬁﬁ@ﬁfe%\eoﬁﬁé B‘fd)ﬁﬁﬁlét‘réné aktcaignifichhes Bﬁgr{bred since
aw back is that it has weak antagonism at the tﬁ‘é@ofantl-

many efﬁgeétsu ahgerved agpaearly sigificantand the srpigeia s o Hikdrag)
hypergly\%%?é elzfi’e%v Fabhf {£Y Lszmn%ﬁah&@riBDQOZ%rﬁ@@B@@tﬁ@Begt@ntn-

control rats, indicating pro-h cem
hypergly&@mm/ageﬁtSaL FPRE0EN BN B Wiy TiRHEelS ﬁ@w%@ﬁ’&@@'%ﬁfﬂt at peak
level buﬂﬁed?gsaggébgﬁﬁnﬁgtﬂ'twe Q\(’tjténb@ért Q-iB%Uglk Pith Qak ko ARAERIDactivity is ranked
| endenc roduce progl yceni
next. The maimgrawapagkds tf@&ﬂha%weabéP{%gmw %ﬁ}%&% Refipe é%oe“%tzz
because:lilt ﬁ]r%g}liispg%he?%ldo@l@ugaf lelelEr Sread 18idieg i dompinidettd srmal

ion to |abet|c atients
control rgisc hdigating Pr@rhyaﬁrqlﬁem*ﬁaa%?f ahibe dgre \8&%‘?"%@%‘5 ﬁFO“'d have no

place in raﬁ%ﬁldla@ﬁtlc NemaIa8bn thes0403b, Beals aﬁltsQBﬁddifc;?chﬁ@duce pro-
i ght reduction (under wel | -fed co ditions

glycemit mifaqt &1 tNBAYAIREF GRE VPE WeRkeTI2ONIHE 2 b%{s@%t% gk sifgple for any
formulat%@%ﬂéﬁdlélh‘br Sdhinispatidrefortidtsetit pgehté.nt o consi der ati on,
hen the obtained results indicate that L-2504022 has

[0115] g‘?ﬁ’éjs@é&iﬂ Bt FiBh DRk Préfings ef My&@élgmlréd’uctlbﬁm@w detthe test
a candi date for WEI reducti

formuletiing SEOTHCaR A [RSUFRR GRS DlAGonA AR oY piont s taken

as the bggéjg{)lﬁf & H%@$ ghh pﬁﬁél’h i§ %k@h(ﬂ'\tagor%cﬂ@ﬁﬁoﬂ 5Ehen the obtained
he fact that it also has very

results ladwaterﬁw&@ﬁoﬂ@%%hés 8ead hadyyeigiiain etardia 5 R operogelt would be
a candléc?‘? [)Bglv\%'i JroRSuEES Bt nfonn difese Hfa%@fe@%her% ReSRer formulation with

tes patients. [01 16] The third criterjo

moderatetfceia BRIBHotRsng REect bok2504QA e st hat t 350 s vei) good

anti- hyp(aﬁd”degﬁé’ R&EIVA) W=REE £ trRNskstvB BB Fordiildliohs tedtdl faptHeftfea@hent of
not produce strong hypoglycem c effect in

obese dighefasgiajieeldi c rats. L-2504021 does not fully meet this
criterion because it produces noderate[str

[0116] hypethiyd exttesionris Bet thei diug vhieh ey éW@VFﬁE'PUt%L (anti-hyperglycemic
and weibhttgMtRAZrding ErRElsS SRl notRiredlite &roAg RYSYIpceRii Sffect in

normoglycemic rats. L-2504021 does not fully meet this criterion because it produces moderate

40



effect in sucrose-loaded rats and produced noderate

hypogl ycem c activity in nornoglycemc rats. L-2506043
wabwe/opretiuced noder ate hypogl ycenmic ef fect. SPETES1005/047262

has no wei ght gain-retarding effect and has only a

nodest anti-hyperglycemc effect, it does not warrant

[strong] Hy@féé?ﬁ@ eﬁéét?iﬂtdoﬂﬁoélﬁfenflél Fdté1er - 26641@20 pOASingll- ;ﬁBWéb pro-

aycemic agortin sourese Heged b spbagekes Sadm e Esay AR oHiE Th

normogly@@rtn'ic rléYsoﬁf%bBOﬂTé@o Bfdduvéd Mmotidale MpglycearrufiedaSasefitdras no
devel opi ng as agents for e treatnent of

weight ggin-sgia gf[ﬁg;{ %X/a H&J?a%argw%pgmlge%? efq% P Joes not warrant

lmmedlatte;e]@t%hf@r\"for ’FMrt‘h@r élé\lélor’}‘irﬁén@fL—Zm@Qu Agd arbp4080 gidtnot p@tiuce

Taki n tors into consi der

significar. BT a5 SR aLr s o o 2 Bigedp g actviy they

may be cfaﬂal'a‘aﬂeétfb%vfal@ﬁln BhtsForudly trabthgit ofib@i-obese diabetes, but they
timzation 50 5

24 al
may not bo gt @ tr@rtrereavemtuwihﬁe? a3 ahgeuting BPS) WEBt i ng
prot ocol and types of hunan sub ect

[0117] E@kmg(ﬂlléb%factcr%wq %Weatwf'h'e% jﬁa[@%fe‘i?“g'ﬁ’ﬂeé?&s fhe pest

candidatd lﬂﬁ?n'lu\'h‘ﬁ%ﬁtfércfﬁrtﬁél‘@u@? aﬁ@%&ﬂoﬁt%nkﬂi@nn U-260502 sis@eetits another
lfamV., et al. ("Antidiabetic
COnSldera'&LQﬁ f@rwthewstadx;t andar d| zed extr act (G ucosol TM from

Lager stroem a speci osa | eaf Il di abet -

Generala@%twee@nM@@dsw%ﬁ/of bwu?naiug %e anophar tacol ogy” 87
2003) 115-1 17). Basical | ef es o

[0118] ﬁ%rﬁlrﬂl%b%@rﬁcb\étyr%mﬁe%t?wr‘ééﬁ%d %&farcéﬁc‘? 3‘&6 I”H?'b“%‘rcc?ﬁg? measured

foIIowxng"t'ﬂ&"%Yc%col kasbRREy Ahidy eUimemay. Sé@lv(eﬂwtldmb@t‘lc ad:twﬁiil of a stahdardized
extract products can be | fi nRt hods
extract (R psaHUNOTH ASREVEPTIH SERoRI5e! FLLPRalftiIER - & dooc

depende?l%{a 'smsf%u?ﬁdl 'aplﬂ_thhepﬁaﬁnﬁwogyrmr(aoom 1es1u<7m mncany the leaves of
orophyl I'), tere

vanaba pAeiSSanGNASIRS AEySGBF R0 FRUPECHOLR(EF PTG BF PR figdIssolved

in an alc@ff&l' e atract(FeIREEdnbeAsirfied ©9|olh§i’ atethats, we)lrknown in the art,
[ agi t anni ns) can be determ ped

such as raainTRt O BBRHHoCLEEUE O TREOUS R ES {5 6frea 20l Gy Bfed. and
concent@Rs u‘ﬁ%@ rélURHP pFRBureh8 BiveInp s Giae aTHE eerdehieatidaif tlmjactlve agents

speci cat Th
<corosou@5acmg%m?a%r§8$.ongl@%fté%%&?;%%ﬂioéf%%ﬁw ST 5 g R i the
protoco|oc\'bo{/é“t‘l‘l‘u—:‘chh*@!':’ts5t‘r‘ebh\t Sdnsabibld hitd Sadhsgrdes can thed bierstdridardized to
speci fication abave, %01 194 The st

desired sRaSPHAR 0B SROSHEIZGH ST PrAIHES SROLRTT B SSaHIeL L gblts. ot

or hard é’(f"‘[’éﬁié@t &ife dier'saitabi egfisrsdsf destriegi ih tionspticHioatiter above.
ucose netabolism such diabetes, hyperglycem a,

[0119] SV QA8 ardize@ BRE Fdrhuldd EdifpdsitieRs bﬂthbhm/e@hﬂsmg@ﬁthen be
determ ned in accordance with the i nven

administesedinnelinicars pyifesig diephdiseiears afglicese iab&? ISy Ryich ARRgtes:

hyperglyf&-zrn"?é4 WRIn IR Shels R @r ﬂféjlﬂkl@ it meﬂﬂﬁhgés?ﬂetwﬁlhe&m aicvielance with
active agent from group

the mvenw dohekeass wuldoe\/ﬁqppraé@d 0] 48 ﬁeta 06 %@885’3 °f§£é‘§fj“‘81‘%%a fone
group inBdthReewWlEEdiventh lachR &lhefrdintesudief, or #, 8, 9, and 10 and the other

group will be given a placebo). Basal blood glucose levels will be determined before
administration of the formulations or placebos. Each group will receive an oral dosage for 15
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10.

11,

12.

The eempestitiondgf 6

15.5% to about 98.5% 3. The conposition of claim1,
wherein the concentration of corosolic acid is between
W@b@aneB890 t 0 about 80% 4. The conposition of PCT/aB2003/047262
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el lagitannins is between about 2.5% and about 98% 5.
The conposition of claim1, wherein the conbi ned
concentration of gallotannins and ellagitannins is
bet ween about 5% and abdekAWB% 6 . The conposition of
claim1, wherein the concentration of val oneic am@
A cdinpasitiameerived Fefmicager st 80erBsaramRESHg comslicaciqfpd one or

mo%%%&ﬂ%lu%l? Qelgéte& kBihé grdeed'o‘ﬁél@tlﬁdW@f gﬁg%ﬂﬂhé adllagifar®ins and

‘ I'C acl ['lactone i's between ut 1% and about
valdrgs add dilgktansaposi tion derived from Lagerstroenia
speci osa co%y n one or nore conp Eunds sel e

£qin H@a qg)fncag[qtlap SheerRsolic aCIdC is %etween about

15.8Y% B%Upbayd &5 and val onei ¢ acid dilactone. 9. The
coont'gom tion of claim8 wherein the conbi ned

Th%e&ﬁmg&tfﬁtdf Qi 1. 9Mekah arndonse@rdion lof agrobalizrdcitsis ibetween about
bout 2.5% and about 98% 10. The conposition
20%fto @beytB0ge. vvher ein the conbi ned concent rat| on of

gal l otannins and el lagitannins i a 5%,
Th%@@nposamofﬂa'mﬂw'”@é%ﬁ&m ‘fqng?\ ?5%5 C‘HPSP vﬂ? f’ﬁtﬁ”r{"ﬁeg”d
eIIéZ;‘PcHF’hlﬁ‘@Q HRRREET IRt D8P Bfd gisdut 98NN NS and

agitannins is between about 10% and about 60% 12.

Thér B@mﬁ@mmscbftdmﬁ\f vfwr@rah ml’ne?coﬂiiﬁn@idmrltclbatratmmtnfIgeﬂbtanmns and
concentration o ot in el lagitannins is

e”ﬁﬂé‘?ﬂ@@ﬁ'sme%@% lﬁ %{'B&rh ig&nls A conposi tion
derived from La 0e speci n

Th@ge@ﬁwrl%mef%?"gﬁéﬂsnﬁfe'ﬂgpe B R RhE ah¥ aiadtops i

befeRHRbe S 1 Btdndtbolt k] ot anni ns, el | agi t anni ns and
val onei c acid dilactone, said conposition being

Theeempbsiadr of d‘lﬁlﬁe1 ofheteindisotorcealratibn of 4aloMie acid dilactone is
i tions clajm1l or claim8, wherein the
bew%@iw‘ibﬁaﬁ Q%/(H?f er soluble. 15. The conpositions
imJ1 or wher ei 0
A Qe Bl Crav Sy Bar LBt e R rPab T RETERAH ohOg dreompounds
seRtRamder thefgraipiersisting begaiotapnins 18lagiameinsoabeleneimacid

of claiml1l or claim8, wherein the conposition is a
d"‘t‘q'ﬁ%'?eapeutl c agent sufficient for the treatment of

Theyc%Fnrplégl ion ro? éjlalm 8 wherein the combined concentration of gallotannins and

ellagitannins is between about 2.5% and about 98%.

The composition of claim 8 wherein the combined concentration of gallotannins and

ellagitannins is between about 5% and about 80%.

The composition of claim 8 wherein the combined concentration of gallotannins and

ellagitannins is between about 10% and about 60%.

The composition of claim 8 wherein the combined concentration of gallotannins and

ellagitannins is between about 35% and about 45%.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

17. The conpositions of claim1 or claima8, wherein
the conposition is conbined with a second therapeutic
wao@aesed ficient for the treatnent of di sor dePCDUS2005/047262
gl ucose netabolism 18. The conpositions of claim1 or
claim8 , wherei nithe conposition is a therapeutic
A iti n f&Yerdt ' tcoRbisthgPsdsehiilg f 8ne or more
o e e o e o "
coraptinds selected roppthg gwm@rsgsgwfcg%letﬁna@ﬁ %ﬁ%ﬁ"}r@%ﬁ%"a'mem

aciésii gﬁaect&ﬁe %&Hﬁgrﬂgwﬁ’éh 68ih§ ¥eskrliaRRrdsilrdsonestia

eci osa, t onposition conprising corosolic acid

Th@eanpﬁ?tid?]rs og?faﬁn QOSAHIRG 8, \wiedremttRsl chrnpasitidneis 90%Uater soluble.

consisting gal | ot anni ns, ellagitannins and val oneic
Th@EbrﬁPG’éiﬂi&%to@ BRimA0or Al BOKErBh the eavhpogtidnyipertaérapeuticeagent

conprising admnistering t h cenm ,
suf&«me@tcf@nth@%r@@@aenépf%éﬁﬁ FPF@ﬁCQ?éPrﬁéfgé&%&{)nmc subject an

Lagerstroem a_ S [ . th i ti conpri.si
oo oSS S ae BT RR S g B BB soen
sufﬁéieﬂﬁb#%%atnﬁ@n Xﬁwp%gj:rtoaﬁﬁﬁ.ns and val onei ¢ acid

Ilactone. 2 1. net hod of extracting a conposition

Thg gﬁ%ﬂrésﬂﬁéﬁs@nctawe{ &k élﬁﬁﬁh@wﬁg@tﬁ the @ompbsitioisosibtriediwith a
i sing corosolj¢ aci . .
se%}lqllrib@rﬁaglﬂgéggm |qiqr€gqr3h€{1r§?tg%§t g o%%f?’é?eri cﬁtgpu%?;se metabolism.
gal | ot anni ns, . el | agi t anni d I [ C.aCi .
Thg EperaRaTs 3t ALtARD ApF e R e SRC PBF IS % herepeyl 2oen
suffiGiBREBE thatticatn&it o Bpferaiuspoand | ndependent |y of the

ot her conpounds, such control being provided by
A REPbH eRtre&hgafypsalycemtscaniprisamgyadnynipteriag td & bgparglycemic subject

an @l aive BoG ok auraes e deried rBc et of e Jibcfisay e compositon
co@ptising tomgolt m@asoid emmaerdoveduhdoseléadedrenrtbe gicap consisting
0Si ti,on .conpr,isi

sa, th
o oS AR T
al | ot anni ns, t i nS. i i . .
BB R PSR R LB S oo
GRRCRE ol Sonbsshmanp e agparie syt e ot
KT T T

 eliggiemhmssBpaapheicfacaadiiaotese. and by bl endi ng of the

separately extracted fractions.
A method of extracting a composition derived from Lagerstroemia speciosa, the

composition comprising corosolic acid and one or more other compounds selected from
the group consisting of gallotannins, ellagitannins and valoneic acid dilactone, the method
comprising controlling the final concentration of each compound independently of the other
compounds, such control being provided by application of solvents of varying polarities to
create separate fractions, and by blending of the separately extracted fractions.

A method of extracting a composition derived from Lagerstroemia speciosa, the
composition comprising one or more compounds selected from the group consisting of
gallotannins, ellagitannins and valoneic acid dilactone, the method comprising controlling

the final concentration of each compound independently of the other compounds, such
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control being provided by application of solvents of varying polarities to create separate
fractions, and by blending of the separately extracted fractions.
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