DI AGNOSTI C PRI MERS AND METHOD FOR DETECTI NG AVl AN

| NFLUENZA VI RUS SUBTYPE H5 AND H5N1 CROSS- REFERENCE TO
WOREOATEDOAPPLI CATI ON [ 0001] Thi s application i BCESG2006/000045

continuation-in-part of international application

PCT/ S&005/ 000187, filed on June 10, 2005, which

ALERHE CoRIbGatEn k1A YBNOID BREFARRoNS

2004, the contents of both of which applications are

CROGEIRERTREDS KT O REEATEI APRLICRTIONS 1 &

| ei g .acid. ed, det ect i.on t had, .nor . .
100, 7 FpSEPEHABSE S1RE PErerR God df, 455t B monipgpt poten
applitation iNG.| 6®6EA801, " filsd HAGKTRAUNDOGK, thelEcdMENDE Dhich are
. 1 0003] . Three types of influenza viruses, types A B,
incomppratedhaeinhyigicssnget hey belong to a fanily of
si ngl e-stranded negati ve-sense envel oped RNA viruses

= intri (Swayne, D. E., and D. L.
FI‘E@[;):(?F%JJOM@N@@& Tech. 19:463- 482). The viral
0 s a oximately 12 000 . to 15 000, nucleoti de
OGP arigierpraRal B ST ieIes e oHicdo SBHERICE 0L oo, and
parli¥@erlfio délﬁ@%ilgdnﬂ%ﬂj@%h}&i Aainbids ahofaEISy PP AYenf bR B Red
.such as _humans, pigs, horses, marine mammual’'s, and
olignmers of flgvomeidson, K. G, et al. (2005) Lancet
362:1733-1745). Its natural reservoir is in aquatic

BACKGRGTNDOE IEIRPUERNTION | nfcci' one of the

pi ratory..and int inal tract. However, .the viru :
[oddE” L E PR M- ahe Bhurmirops Angnet 1ydtedgigiios oF plant
polSpigleR. 0Thbr @Ak oRs Usnkig: BF ghk@er %ﬁidpt ¥t @ Solbdhlar weight
affected gf(é)ul try popul ations. Hi ghly pathogenic
polgpheaphe sybriancas naBrallyc aoererieg dn dmiisn it vegrtiablésy andi orh an

AL BB MBI EL oy o g 0
flavomosle y weighty énhaling b béghspereansage f il aybhoids kidvag bOUgechins

e.respiratory disease t resulte

acu at have in )
(ﬂaéfiﬁ'g'&ﬁid&“ FiHyep QR FatFiun a%ﬂéa@@OPﬂl%% ﬁ%%dl{lz:&S:epmatesblpy )-
i clte i i ! : Az
epifibcklectb ARRLASCHIL ) picRAAR saflatt ahd (J:obiiiflbc t%“?%ﬁ late.
based on allelic variations in antigenic regions of
[0004d dmaecephyearsnibegesisert teacentesghinsovetasitanted mank lajtention

LR . r.anm ni e ((NA ich,are ..
bect SR, v Belh fcbs A0 AU BTGRP fighachlhedu Blcertes
inciftingrantibgatarial,i angheqpl astie, and-thiogdbatie, Jadsedinitisl eapiofidaht) anti-

the.nucleocagsid,structural protein, menbrane proteins
mutamm%nad]tlﬁ@)rc’zl WWH@@%OI%WPIWB% Aiyirpigend apfigpflammatory
rop@esS b . i 0 in vi
ol ) R LR P U5 kOB o i
studipgs (TnkunNQ)et awhtNayard 387 461 §H93);aBa@lcndwe: oh Ji NidruBivzhem.

13, At ek BoB A ES v R B P oo e Par o sant )
Thd3@Visiolopanl Sdi@%hﬁl%&%b@?ﬁ:al hRosRB& @%e DRiEdtRlly t Beneficial in
humans. Previously, only three subtypes have” been

preyangng diseases prdipratcsting thestabHEy OHEbRIgeneimp2 Maap of B@N@peficial |

Ny 3 h ' AON1 b .
S SR B U BB B
(TegpdGieeal. Rach. iBschamd Bidphes Bﬂﬂ,m%mg%?%%@ﬂleicﬁtechins, :

HQng% Kongl],i n 1997 and 2003 (Peiris,
(-)-epigallocatechin gallate (EGCG), which is a major component of green tea, is

thought to have the highest activity, possibly due to the trihydroxy B ring and the




S. M, et al. (2004) Lancet 363:617-619; Yuen, K Y.
et al. (1998) Lancet 351: 467- 471), leading to the
waeleabh24000 sone patients. Since |ate 2003, the PENIG2006/000045
avian influenza A in poultry reached epidenic
proportions with reports of serious outbreaks in
gallsmm Imodedy anthe difntasitien (Isemliradi@: V. BidfadrorsTI3a81-85¢2000);

i B Bt 398 157 ORPLL Lu ot oo ey 4 227
(200%1&%@9@ MOt 3 Ag%"% YoodWhren> 331 48581643 oo

et al. (2004) N En
Yokazawa Ee§auk,ddAgnc rﬁw Geerc dB) 506§-50F73 12000)pns  of
poultry which had severe econoni ¢ reper cussi ons.

07 uenza .vi.rus i nfect .
[OObgfl slno%&%eﬁe r es%)%t]rvéy okl’%;l ]?f? aot,fttflaé@nWéF jis Limijedto a fow hours
insidattks thodg| nte[a@@hsm| d)fV Efese TBMPOINdsKhANBYS y @tngeé?lt R&Gblished.

i nternal organs. npt ons of aV|aanU|n ection ‘
Despiiz 1 the éa‘f%@lg? amle%?ﬁﬁ%twﬂlo pRd @nflfomcmrt prepertipe lofidihageatechins

IS0 SRR, Bl DERL R SRUO LYARNRR 81 o8 SR

the béuly tyi @l‘ecﬂmﬂ'gngtmg Llarge ahoudd oBgllféEIy pasdudP@thé fhkRnt Yolume

@5&%,1ﬁﬁd their, denonstrated ability to cross over to
congtiaint,  That, ise s Orde &y ebtpig athesageiytia Fathargaeshesital banefit from

flavOrthlld trdi@aldid a‘IdrﬁkltW&: b@h@& dé%r%; Egﬁ% o%!nt of food and
strains, Including a real epi
bevarpgecthnt 1s[1@1(ggg}haAgs aracgsal|to cohdmie. aMomvenf;irmnmanfﬁactwny

has ‘61‘:\{ u?eﬁpﬁgd’ %&reg]everag %rg)%slhlgllc }quﬁépﬁf éﬁ%lﬁq{?g g{]gec?tlbr&ghcrude
greenasd dirm@ni 1436 Q@Ed&ﬁ&ﬁeaﬂs%ﬁdéﬁv&ﬁn@ SR (98n @S@%/ St LRy,

@ﬁbglagn sis are vital to |lower the chances o
Agr l§|o4E 4rie Tedlcy (RE7) Nemapnkay et 6prFHAS Leit.oldn230-234

comp R r 08 SRR L L BRI i 6 o

427Qubt ypes of avian influenza virus in biol ogi ca
sanpl es, including nucleic acid sequence based

| t SBA lif NA, |
ooBP 64540 P A AR LY 881 e
polyplmclsl @odyﬁﬁﬂﬂ@ﬁ)anﬂeiyﬁﬂ%c&lhﬁbhwéﬂéﬁ atdcBMS 6fd B&sh

omthe viral eeé]glenome hemaggl uti nati'on inhibition
ha"ea‘i‘?&n\}%w@déo PG odaned p&MﬂO@gw}hemmm@educh as antioxidant

o TSNS L ol Bl Vot o oo

1. etM&SBgt(ca@ga@eSan 41994, 20§ b737dE7t4§pAhgg THand Hiatnnpe 3.od gray Bagl.

Cheny 4 2488525l 8085 higg £ yﬁe&ag@cwowfegeﬁ LR
(20045 IKOGis¥s MOUS: fi %@&rﬁ@&@;%)%czﬁ&% eﬁ%“%ﬂ @Eﬁgbﬁl agerman A.

I Mmrunoassays. Lau et al. 3,  Bioc

E., etghrd- Ars: I30d3a/gm. d‘é@cl’&sﬁe(é%ﬁ)l)\IA%ANﬁiﬁmhqmo-bmdant effects
(Haggl%EaS]gAI e?f 'jsfﬁ%nf;%@%y (b,‘%gip ﬁ@,g{%?@%&dgﬂ Ha cé%gez? J.

AgrzcanEocF&hyﬂltB)@,p GﬁSn 6862 aR200d _F? OB8wewr! @Eltl'léfn”ﬁ'aﬁﬂall occurring nor
PCR assays for id %’I fication

17 5&3)&;93) descri be
synthesjge Iy piokesuby weisht lagencids ate axpected m basabsorbed and
i Y f e _net hods. use
R eeh Loy Fua P aoty e SimpRtRe BE RS o,
fmmw&pngnbmplef(esl—ﬁlth)Iprdﬂ51hli ah® aeqeélst@m fohdeg Pz[d@ﬁ@ﬁ‘g%a%ﬁ et al.
t

t hese assays are reporte
CmCVWﬁW‘ﬁ” ﬁ%% 2559?}13ﬁ3 sensitivity. Cinically, the

| ow sensitivity of these diagnostics may limt the

[OOO?E(;f W BRES of BhvdRidaln @urﬂ%ﬁde o (5r91nm?;{lﬁ% I o8Nz ‘S‘eveéal%es

virus in humans refore ere I's an ur
need for sensitive diagnostic tests useful for rapld
and early diagnosis.



SUMVARY OF THE | NVENTI ON [ 001 1] Based on sequence
conpari son of the HA gene fromgreater than 200 H5
W0 swbar4s0 and greater than 100 H5NL i sol ates, BETSGIN06/000045
sequence conparison of the NA gene from approxi mately
70 H5N1 isolates, a series of prinmers directed to
the citnyomoide dnayeglaprasrm tahiantibXidass ge pestedtate hid@Rtive tract from

o S BB 7 S B Lk OB e T
onlfleh ekd diRstiRt Adsnd hﬁﬁs Ml BeaPfidal }21@%%15% ﬁal AYlvities gre not

sensitive. [001 2] Thus, in one as present

likelyhindhet pidized rtQ)Oihdlet:;ssaeqo Mqrefnvec,dhpr smnghsairs;ﬂmbmng as Gﬁell as
anot

NQ 1.to

thelf RGBSy P ooy fich P ke il BT cl gaese
congonedd difficutequence and a non-influenza A virus

sequence, wherein t he target annealing sequence

ﬁgrp (g sequence of any one of SEQID NO 1 to SEQ
[00 ivam the behghieial anre ok fess compeimasi § ip rcmurzdnétd tea find

et [ 118.. In

e VPR e A S MAPRAR, Yhanlith IobE sy, of woula

progdemper i nge af tcategigin-basmiefihiongids eig uenteetsamdwmch they are not
wherejn the t ar get

ue Vi rus. sequenc
nors . kit S s B TG ERer kebeten cadir capurao the
catelth-badddl 18Rk, THESEY p‘iﬁd?@a"sﬁl artﬁe EStfeH ialf Q5 receive the
detecting the presence of aV|a enza virus or

phamgxglogicabbesgfiptfahese spmprans e a san‘pl e derived from an
organlsn1suspected of carrying such a virus, and may

ription polynerase chain . .
SUreac 'on-1'n qgﬁgéﬁﬁﬁﬁmgiigﬁﬁ the presence of virus in
Ie Th I n anoi her aspect the present
[oode]® M ﬁ%’f‘é% I PEidRd g PBPEHE étdeﬁgerw eSO Mining
a fre\élardéﬁy@dktﬁdﬁpﬁaddﬁoﬁr h the eRved g@én@ ch% BB co agd/or

ampl ity fghDNA reverse transcri ed fr NA obt al ne

the@@%‘?ﬁltﬂ%’eo e g itkrflaesoids more priners each
conprising a sequence of any one of SEQ ID NO1 to SEQ

0010 NG lanbéher 3RGHeE t jgn od i ficati.on,

[ éﬁereln thgrprg%en%§&c¥ Oeuﬁaodgg@w£$ * S FYERYSRE the .

ComugMﬁd@ﬂmﬁwdhﬁﬁmpresence of an avi an |nfluenza virus
subtype H5 or HS5N1 in the sanple. In a further aspect,

d t hod f det [ fl A
oo {17 dn s BE R P i NP  dovee ef Fepsasnsmery fetg er
agenDNAnﬁ@kl €6 aldchﬁi'bsg‘rbdlﬁ)ﬁﬂthﬁ @%Mf%@fdﬁb NEghvHR O &ﬁ‘@pn ing

nﬁgﬁ usi ng prinmer conprising the sequence of

reactmg qlivegy aemawabtﬂecﬂavwgo@ ip theduesenes Ofamﬂcnd ¢atalyston,
wherein the presence of the product of anpllflcatlon

[ooti2pdi Qﬁ“y@tsa H}ﬁmp Bé{_:p%an Andt o@%@éﬂv@{lﬁ% gféaggﬂmab Havonoid

subtypé H5 he  sanpl e escri
to a lsebjecrtnccmmnsbg adeidistovingetoeiht sabjetidthevenjuphie of tHdee‘mer
vehid E 4 uenza A virus isolates. Using a one-step

#% #Fﬁﬂlch RNA i s reverse-transcri bed and
product is anplified in a single reaction tube, allows

[0018pr @th@didpddtPind féasﬂl@ése&tthe@résbﬂqnvéﬂt{éh%ﬂ%céﬁm&)ﬁarem
nanlgulatlon and | owers the risk

to thegeo gk opdiparinikithin dhe oft epampreaiew o Lthq follrevidg sieséripgitn of
specFE L I ¢ B i G BeE S B8 hesmepBRece fiues.

|anuenza A infection. Furthernore, these nethods can

BRIEF DESCRIREION'OE THE DRAWENGS al 1 0ad in a

sanpl e, which application is useful in clinical and

[001A10! T HREBLE, FRRAGATEMte, S5 k95 example only, embodiments of
3



[0014] The priners of the invention may be useful in
ot her anplification nethods, such as nucleic acid
whawed2®equence anplification nmethods to det ecPCT/b&2006/000045
presence of avian influenza virus subtype H5 or H5N1
in a sanple. The prinmers of the invention may al so be
the psestafl infemtiosequenci ng DNA corresponding to the HA or
NAgene of avian influenza virus subtype H5 or HS5NI . In

t her. t, th [ vi.ded thod of .
1008 o cHimlET R iy S iRmpf HEPIHBE ofo tE obomestantion of (-
. . t 4 . A ¢ i .
I SR TR O S BT B B

(OE@gudnce of any one of SEQIDNO1 to SEQID NO1 14,
under conditions suitable for hybridizing the priner

t €. .a L eGt . h idization of th
[0038f FfBe: B LOAMTC g Attt (o e Bt i Ginytene
glyad p@HG) anb @G&CE 3o pretvihe PEGAepTEAI O t0¢hik 841864 Edifugate (PEG-

ég.luenza A virus subtype N1 in a sanple conpri sing

EG acting the sanple with a priner imuobilized on a
support, said prinmer conprising the sequence of SEQ ID
[00M7 1 Efiurbinfie is OGRS AHAAOLE diocoliBEISH F Mhd Dfia

rimer and the sanple; and detecting hybrFdizatton of
OEEG@ teryialé poky(ribylbee gpend)-eligdn@iit epjgallnocatdchint dadlute conjugate

S there is provided a nethod of detecting
(PEﬁﬁgﬁﬁgﬁ?a A virus subtype H5 or H5NL in a sanple

conprising contacting the sanple with a nucleic acid
[0018]cr ORiguay 2A ea it @pidion & 9 italar GRABEINFIAY sfién
or. nore priners, each of said prinmers conprising a
COMPHSTE ﬁ%fesgbgfasmbls% QE@C@E(SWDCWTX%H@E&F] by REGtEGLG;
under conditions suitable for hybridizing the one or
0019 € PigubELB i on B -
[ lﬁqbridﬁ?ationgogc%ﬁgn%225g§9%g?gI%@P%%?%H§ﬁ3n¥%%afaPEG
OE@éﬁﬁH@@mmepﬁxu a further aspect, there is provided a
met hod of detecting influenza A virus subtype H5NL in

sa Ko i td t he. | a
R D e B S e itk L SRR T
OE@Chpn bs bqugoosnisolaiomyor e pri ners, one of sai d one or

nore primers conprising the sequence of SEQ I D NO:

8, munder .condi.t i sui .t abl e for ridi zing the one
[Oo%lﬁ noll%gufﬁ’ i %@qﬁﬂglogﬁﬁfﬂr%;fohﬁ&?%@t O&GGfg PEG-EGCG,
PEGY®BGCLE, 2al ipeii; of the one or nore priners and the

sanple. [001 6] In another aspect, there is provided a
nucleic acid mcroarray conprising a priner, said

[0022]i ndfigeembis Retraf Capateiniial i EE6Y, EGC,FRG- GICEE®EGCHOand
PEGlofE@icg';Elg pEy NG 114, In yet anot her aspect, there is
provi ded a nucleic acid mcroarray conprising a
primer, said prinmer conprising the sequence of SEQ ID
[0028D:  TFiBurd GOik7UV-WIS shettiaher Déﬁ’]@?(‘sbléltigﬁﬁ t2aled \grt@\ﬂ@@e\,
[ sing.a prinmer as define erein an
OEC%éftl;rﬁfgm= %‘“83) Ghrgneaspredah2B Bvi r us subt ype
H5 or HGN1 in a sanple. [001 8] Oher aspects and
ooZagat Wigsreof if NerHhEREIMink K& Wi ok fivi
[ ;ﬁ ar e%tsrt 0 tlhoggﬁof gr J%Zﬁ@ﬁ‘@ﬁ%ﬁf)ﬁ":akﬁ\{lﬁg ar Cl(J}poOﬁEGCG’

PEGryCowPBG-0Re (G lahdwilnpurited (r+8) i on of specific
enbodi nents of the invention in conjunction with the

co [ figures.. BRI SCRI PTI ON OF
[00ZAF AN 6! spbh Beipnty 4 TaEihE AeiTiY o BGFGmOBGCG,
PEany@eggniPm@41m@ctmmggpe, and depicting the I ocation
of exenplary forward and reverse priners of the
esent invention (beginning with "gi sAF") and of
[002§Ei nafgunendwis i greaph shewinge dhenreffegt wift DEGIUG, and protein
4



"VM' or "HK"); [0020] Figure 2 is a photograph of an

agar ose gel displaying PCR anplification products
wEe@parso by a gel - based PCR approach usi ng exetmpb@aroge/000045

prinmers (sets 1 to 8) of the invention to anplify

tenpl ate DNA reverse transcri bed from RNA of an H5N1
coricemwitagipe on [t0AAd offthgmieelldr aamoeorpplok,0gr aph of an agar ose

gel displaying the relative anounts of anplification

du obt ajned usi ng varying, a nts of .tenpl ate and
(037 o it 30 8ca Brebl e Ind (RE51 o sigeaoh the micellar
nanBBthPIek apdh PEGTGEOaKARBn e vaJiPlA¥ifaibheo @@t | ve
anmounts of anplification proddct” obtai ned using
varying anmounts of tenplate and priner set 5 used in
[00RBLur Higrre LdGhaYs thie Grprotertial of the pirorus goaphnatts @mrPBS;
agarose gel displaying the relative anounts of

100357, & T} L EACPHEL RBEAESE, kR MBS ar R s

fortabDitethe paBEiREE 0Bt of OBBCE B HRO2ABSAGH®E S BSA+PEG-
hot ogr aph _of an agarose gel dis a}yln PCR

EGRAD AT HH Ut FIa B GAtSA o BB BGCy FhPEGaRCEGHBSWCR: PEG-

pE hth. 4si g exe r | §
B M o S Thef ot T RS AR B
EGEewndBSAe;transcri bed from RNA of an H5NL i sol at e;
[0025] Figure 7 is an anplification curve obtained

i ng. t he al tine.PCR ljficatjon re i.on_ysin
1000 1 oPiebf 1385 o mifhinaies. Db O R ien o BH0d icdar
nanéd®Riglds; cat i on curve obtained during the real tine PCR

anplification reaction using priner set 2 of Figure 6;
%0027 . Firgure 9 is an anplification curve obtained
[003 1y | né'gf‘ﬁ‘é 13Bdndicptge tpcrze dsitibutientof dhe CELEEG mroteisi REG-
[ [ : ]l..Elgure 10 is an
EG@;ananIE%uIag g{lrllogﬁﬂ%ber%vag %gegflgf%{é}gﬁgl ﬁrsfér?tgegltﬂ'ﬁé real time PCR
anplification reaction using priner set 4 of Figure 6;
[0082j029Fighieyld & a grapk imaficating Khef sizeadfi the comples foinmeal il DNA -

. idag re j anplification reaction using
[o: gir:!l&mer ?ZKFAB'?)#G@{SSF&PE% [0030] Figure 12 is an ‘
anplification curve obtained during the real tinme PCR

[0028ip! i Figned il8nis £ gedphoshowsigN thePsiveRE tB€tcofmpRfx fir@Ud 8n Ghe
r%pl i fication curve obtai ned

.&gOBl] Figure 13 is an a

varigsy SHEPIEh el S AT HROPEREHFEGGGattt o RECEA R RSB i Gig c:

R A S e KA U Sl s
anplification reaction using priner set 8 of Figure 6;

[0034]103 Figwieghb ais 155 giaph sshawiing ty iy wé thbicainpkd formtdedn the
.end_of real, tinmdP ificati i on . usi
vari G ot fo B8l BB SRR D EOE b0 as Gl hig e g

BSAWORGOG; €BSA+OREGTORPEY-OBR. G e afted N18adoRRbatibire PCR
anplification reaction using priner sets 3, 4 and 5 of

:g{gur 6; [Q035] Figure 17 is a nelting curve obtained
[0033]™ ¢ Hdewry 1df 1% e SFPAI shqwipe PER effst i 95 oBk io8n PEGLQEGES

Comﬂﬁ;(g}gmpri mer sets 5 and 6 of Figure 6;

[0036] Figure 18 is a graph showing the size of the complex formed in the
various samples [a: PEG-OEGCG in distilled water; b: EGCG+PEG-OEGCG in
distilled water; c: OEGCG+PEG-OEGCG in distilled water; d: BSA+PEG-OEGCG in
distilled water; e: (BSA+EGCG)+PEG-OEGCG in distilled water; f:
(BSA+OEGCG)+PEG-OEGCG in distilled water; g: f after replaced in PBS];

5



[0036] Figure 18 is a nelting curve obtained at the
end of the real tinme PCR anplification reaction using
w@eoonae408et s 7 and 8 of Figure 6; [0037] Fi gurkGT/3Q2006/000045
and B are phot ographs of agarose gels denonstrating
the detection of H5N1 avian influenza A virus by
[00537d - s tiigmRTLIIPER; represematidnf dfcthe ispmthesds methodldfylyﬁjlmtdmﬁ@ﬁcld-
in vifrotr i.bed single-stranded RNA; B : Specific
amH]é’fl%e&lfﬂgﬁhyé‘% r‘ﬁi‘%ﬁiﬂa%%lgﬂnﬁ&% Puenza virus fromfield
sanpl es; [0038] Figures 20 A and B are phot ographs of
[00383" Ol 20 Ra @ﬁi%sﬁftﬂﬂjﬂcdf&h@ E%Iﬁhé%i%dmkiﬁb@ O %Eﬁlﬁl%ic%cid-
a two-step RT-PCR reaction; a one-step
EGf-&neaniugate; 0039] Figure 20C dep| cts the results of real
time PCR using prinmer set 6; [0040] Fi gures 21 A B
00@@ ojogranhs,of 4398 de tin
[ g use of qelx}esrr% "ary |ct)1<r3| r@%glogf ehieﬁl\s/eO hyglhmf"l% A

tyrmnp{Eé&G (HAele AGEB NIy dugan | an uenza Vi rus;
sanpl es of allantoic fluid; B: sanples of hormgeni zed

1008 B 2 BB 3986l BTy olPH 3 B3 ADplepsedgirom
varief§ H@ - ﬁﬁp}g@@@tﬁﬁlr(;g%gul ts of real tine PCR with SYBR
green dye u3|ng exenpl ary primers (set 9) directed

ai nst the NA gene of H5NL influenza A, Ais an
[003 | Fvgslae i28R i @r graploBhaying dhedampwey afHITCBS At clveseRGRM

8 r n, B are nelting curves obtai ned
Vanagp e end ltegﬁmtrﬁ@% E"PSI’ ification reaction and Cis a
phot ograph of a 1.5% agarose gel displaying the PCR

[Oogabl i Figuﬁe i23A pr m(gmq{chs shdvdfid 2he Bipguodde %&\Anglﬁg afedviy of
.depi ct the r. time PCRwth SYBR green
Vaﬂagﬁghy&ilif?fac8%5%@&%%‘#@@@ CPY¥EAIY) directed agai nst
the NA gene of H5N1 influenza A; A.is an anplification
[0043] veFighra2I®ds glgrd [pﬁ@héwk}ﬁlgrtﬁékaﬁthlﬁﬁs oEfé%seaﬁaﬁatHﬁérpéénkzﬁ? of
reaction; B are nelting curves obtained at the end
varip n@@q:?}l‘:@&l“%tﬁs P8dction and Cis a phot ograph of a
1.5% agarose gel displaying the PCR anplification
[oo44]od UFf‘gﬁre b® %§kra§h Q;HB\?ﬁlg%ﬁe ﬁ‘mg@g%@ thifoi6R 'a&§v1é/hoef an HA-
results of real reen dye u
EG(x eomihgats: primers (set 11) d| rected agai nst the NA
gene of H5N1 influenza A; Ais an anplification curve
{@l j al tinme PCR anplification
DEME@(;D%QREP@I@ ng curves obtained at the end of
Ooz{fﬂe lification reactjon and Clsaphoto raph of a
[0045]5/, 15 Sgemere éjéieﬂaq Hicalipdhgayhie wesklninsiaass tatdopgentration
f FRYGEHES B thk ARA¢] anal
? results of rea? 3nt n%ul 0‘265 ﬁec&%%féﬂvgedﬁgéfghufga%nmds to
varigugdispieainythobodpr s (set 12) directed agai nst the NA

gene of H5N1 influenza A, Ais an anplification curve
lification

ST ST A, M LI
1nvet1tb$ aﬁmsl itdindattia0 reonR@efidoBf ailhokoids 18 PARISIIARBryOhedhts

5% agar ose gel displaying the PCR anplification
thm‘tﬂho% diee gldehydsagoupiog the slebeern agentadadhe Adepg of thdr8avonoid

[ SY Heen d
a““&esi@ﬁ%’@%@abl?’??ﬁeﬁé ﬂ(@ Slcg%;%% IF ecttqgg gﬁ%oﬁ%fv "#Jlﬂlét Cﬂﬁ{ummg
the pelpphend] kfyiNtuiendf e ZAvésioid) Whilaugiighiifd GBS Ibddlogib41Vand

bt d th |t PCR
phan%aco%gr}gg proli)relrtgle of theé i{a%%nmdl "

[0047]  That is, the aldehyde-mediated conjugation of a delivery agent to the



anplification reaction; B are nelting curves obtai ned

at the end of the anplification reaction and Cis a
w@bwsoztoaph of a 1.5% agarose gel displayi ng tPer/RER06/000045

anplification products; [0046] Figures 27 A, B and C

depict the results of real tinme PCR with SYBR green
flavhpeidissuity iexeetaptinaany of thendalivefysadentl ) theliGoeamidas @R posisdn of

téE‘e NA %:ene of  H5N1 ilafl uenza A, Ais an anplification
the flay ooid By Lpg @B 4055 194 dsHipt P& affeqtitheB pek Carpasi afitheatlroid
or the &Ry dBx§l GoliR! drl RO AGHNKES obtained at the end of

the anplification reaction and Cis a photograph of a

1. 5% agarose gel displaying the PCR anplification
[0048) dudtonjushGon Tl a Beélijeresged8 tra fBvemdd Canlppivide 4 bamposition

esul.t f real.ti CR wi.th .SYBR gr een e _using, .
thaf §o0hhe 3or heifoiels B o Fsfbibel, BY Pl baraima i Ao into a
par§@ng whid®dNmtd it @R delveryPadenit, AR d RBP il §v 6K ddMInBHANR: of

. obtained during the real time PCR anplification
highes copceafratignsofdlayeneidy ghasnen bs qulmrgwp@@m@h ditte Whedlebivery

I cLi .S, hot ogr aph. of .
sechl"Eyf BEASS SAR" ] BRI, el By R RRARRGe ot s
metabalibed tos dedrB@x48hofe Boiwlgs a@BwhichBhansha Chaheph tngbhkalf-life in

ge%gj ts of real ti PCR wi th SYBR green dye using
the BoBhilrR P wpwg%eﬁ@tonm aleficr il 63Amplai the delivpsy agent may
i e . ' Vit cat

b e b MRS i ot B AT b B P haf Hiifocs
the r eeatarisohtbilBy arogé ried t flayproid, veshidbt akmedvaitl tupeakentbyof the

.1 he [j.f.ication yeaction d Ci hot ograph .of a
retiliey ST oo STREgRRy Sk bR PoAtne
long¥r AALEALfS jin [(ROBE]y. FCOHFuBici0oPothBr 88ltvely ABRHS nal Notect the

results of real tinme PCR with SYBR green dye using -~
flavageidion: snzymedegadgtian: 17) directed agai nst the NA
gene of H5NL influenza A, Ais an anplification curve
al . . . .
[00R ot T, HFe Brisaftey Bividel Tondlhgh BWIAcafif p Pivesy ggen
to 7 iflevenad icoimpasing neadmgt thendadivdryCagent awiph aho grasipioid fin athe

1. 5% agar ase |, displaying t PCR anplifijcation :
PresE Gt oo GBI G OF B Fe5 eV Eeaaebros RBup. o .
groupeihibtl is sblefo beadnveiidetoRAR dv18dhySY BRGNS 8k (HYRnéShMdid.

exenplary priners (set 18) directed against the NA

ne of HS5NLi nfluenza A,  Ais _an anplification curve
0030} o A aNOKLmEN Be a8 | flayppeid drom shepganerat glappaf molecules

i Walgl r | S Lhed at.
R e S
isoflhy &9¢s agEavosels,g dlavalicsps,afiamgn-8 foks, PERectin, i fnthadyianidins and

T C N AN TR Y .

flavencRdP AadaYechin), BBk Satb&fh-bARN MHvbESHEE AP B TbId MR8 Mbngs to
gene of H5NL influenza A, Ais an anplification curve

the glassaigpregalislknowgn tas ecatashinst (omelavam aotpddriviatieas).omd includes
cate%lﬁg%glﬁﬂg({ﬂliefclﬁgg{e?ivgmets' lucfili'ﬂg\égﬁc Qc.tfhgﬁ,n%d tog%t?c ’ﬁn%fe%gin,

Il on"reaction

epiciteOliim agallns e age | efdpAlcayehily hgatECRnaMhdiidif@t PN possible
pr oducts; [10052] Figures 33 A B and C depict the
sterqogsomerssolp¢atechs of jcrisciinsbaggd flavopgids. In particular embodiments,

the catechin-based flavonoid is (+)-catechin or (-)-epigallocatechin gallate. (-)-
Epigallocatechin gallate (EGCG) is thought to have the highest activity among the
catechin-based flavonoids, possibly due to the trihydroxy B ring and gallate ester

moiety at the C3 position of this flavonoid.

7



green dye using exenplary priners (set 20) directed

agai nst the NA gene of H5N1 influenza A, Ais an
wa@epbilt40e@t i on curve obtained during the real PCTBRGROR00045

anplification reaction; B are nelting curves obtai ned

at the end of the anplification reaction and Cis a

[0051t odihaplelivérycagkntSoang arhemecag gl‘Oqul @pinaietyn chat kentBlgRkRa free
5 5350 DO b0 B S 55, St
ol g T, 55 O
capeble wé b@lbg domred ivigra d@@vtﬂye/ehmw thuis o PR mnﬂiellﬁctocrpmalumn of
« ot Bl P PR Eh o e ithodf b Pt n i totogical

0 ﬁﬁ:ld @i ities af MRA1QEFARN ARfwal, 1hedh1RS gt @8lid b
rp}ﬁ Omgl ?rde%ePCE{ anpl |af| cation vEro ducts; ?,r%% ©

i splayin
bloﬂlmﬁf@gﬁ 3ml mapbe Q;lOdpgra@b@msometmé)qdesmtss of real
time PCRwth SYBR green dye usi ng exenplary priners

[oofsgﬂ Fhe f&k{vﬁ%é %%c@ﬁﬂ)'n%f % 1{@89&1}1%68{ 1no’_égﬁéll1 rt]hee dﬂavonoid

uenza IS an a n curve

is adatechig-tabel fl@hnoidi and nP@Bldm‘ﬂd: déliveat hgemt fseagdly@e:. Howsver,
rve: C are nelting curves obtained

) NA st an d cu
it wal bFH’é‘déﬁfPogftL’l‘tﬁge aldshyde; corderatipn SeCliBh Daerom analdehyde-
f 0 |

co b et gt and (9 BRRLF ep LRI b AR oy
deligeryeygeuithaving arfe®tﬂl‘ﬂ®yd¢ gnoep] mt:hudmgFfojR)wng hci@YBRigeme efithe
d 1.d e usin ggg Ineﬁ‘% d% set 23) directed agai nst
'el%’%rgaﬁi{’gen ff [dEHDEd N1 (o8 1 to OB 5),

H5N2 (a) and HS5N3 (b)) A is an anplificationcurve

[0053} ai ?]]’Bﬁis dtiohe gnibbéinte thet ind® o PEHR AV donfuatio®Bf a polymer
reactio B.is an RNA standard curve; C are |tln9
conaffied 55 alehyde Aoymer amgowt thands ablpitpfhecepmiveted fo a free

aldéh?@é:%ﬂoﬁﬁ iR Eésbﬁcea)fraaetts’g ARBiRTbadedl R gh@ar ose gel
di splayi ng t CR anplification products; [0056]

4hﬁure 37 is a photograph of an agarose gel di spl ayi ng
[0084e r Ehatdateehiarhasert dlappnoadrnay ibsan i srelp rmdnmerubmmtn@da

BECR. & t.hod, . usin ar y| n
catelgl){maqa {hg ﬂg%o 1ﬁ%tr ma 1361 OIf gOfFOIbeu e l'{ec&‘un-gased
ﬂavpiikﬁﬂ&)gAﬁpﬂlgOfneﬁ f afa rcé)iﬁélnﬂ@aseﬁﬂl Spvapidgndiao flﬁtk/atdmtﬂlfled

teveli ot 6 bisToaiCEeael AR OHIGH REPApHicy A HASLINS Capchin-based
ﬂavt)ﬁdmé alf 8y BenBiveSRidudel IpE(pQ)'éi%%théﬁéH@ R Ar &metlmes

phot ogr aph of an agarose gel displ ayi ng the relative
assogrmiadrivish oionemptic fdtechin-basep flodurmidsobt ai ned by a
one-step RT-PCR net hod, using vary| ng amounts of

I r Fi
100t oG S ik R Bt Bar e e ey i Bgamers
preparaau mmsugf aﬁpinbfdamgtze@noyammotcogm@ Aad M¥owdh aldehyde-
one-step RT-PCR net hod, using varying anmounts of
medﬂ@é‘fvﬂpplag%neaﬁaﬂ%. Araldedy de-ged [a@@bcﬁ Ragigpdony processaresults in
i t
o SUSLRRLERN: e g 31 ROEnepfliee R Db LN e,
bridgﬁ‘/ﬂiﬂﬂdeé ;ﬁroﬁﬂh@m ore€8 pokitiatsomthe VR Fiyjz 0§ oﬁtﬂﬁmnbﬁxeﬂfo the C6 or

| ate and prjnmer_set 12; [0061] Figure 42 is a
ﬁﬂﬁrﬁ) 100 % o A AMESagh s @c¥e @Q?P%Fsawcﬁﬁm%&én redthgt jppesible
[ r d
steré%)@t m@ﬁﬁs%ﬁezgﬁfn _@J‘E@fe J#Eﬁﬁatb dpo angi e%gﬁ‘lﬁfe, ek 189adpet@oligomeric (-
)-epigallocatechin  gallate (OEGCG) produced from an aldehyde-mediated

oligomerization method, which is connected through C6-C8 linkages of (-)-
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varyi ng amounts of tenplate and priner set 15; [0062]
Figures 43 A and B are phot ographs of agarose gels
waele@plhizapding the rel ati ve anmounts of anplifi cat PORSG2006/000045
product using varying amounts of tenplate and priner
set 23, obtained by A: a one-step RT-PCR nethod; and B
epigalfochi®hisi 8RR ndieRerget hod; [0063] Figures 44 is an
arrpl ification curve obtained usi ng the Tagman(tm) real
time PCR nethod and prinmer set 24, directed agai nst
[0056d Fﬂ@eﬂég%ﬁefs%ﬁ%éatBBllnPwS4ﬂa®ngld esmy4be icf Aror more

AL B R S0P ol Lt BRI e ke
ﬂa’idh@ld‘bfh@ﬁfé@ hed fremi MQ@O HEMnGil dferehel s, eSnft 0 tosl(ﬁ)nfrom
lification curve obtained uanBtg the Tagnman(tm) reéal

Zt‘?f‘ o) i dEPrardo pPi fien 18de 5 Omlﬁ@@ﬂeﬂo@gkﬂ 1030, from
47
20 [0 RofeRo a0 SR NPD FM m ORRR O 7 15 2
RTPCR net hod and priner set 25, directed against the

[008Z] ge e qﬁ)l}snmtm@}ebd:-lﬁm poly@i26 hhvikg gxw‘fr& didehyaleazrd¥) phor to
real time RTPCR

Rn curve talnd theJ
coniizaih Wnate F R Bated S O T e e ﬂtaﬁés IR AN
an 8fechydP LR ih el lsredeR0581 adid, & &ag‘%lé an ?ce@t? R%ﬁﬁéréﬁ)re

obt ai néd using the Tagman(t tinme R
it wakh e pndqaﬁteods%mt thg pokyinres @hcedld b«gmmmlct, hcdifpgidie and suitable

69
for BHRRRgReM scl DR Houimheh i 2% by o RRL O iie Fiiaeisy for
exaﬁjpﬂa ﬂfel pmflnﬁahaﬁﬁavedb\ﬁ/&ﬁlhﬁﬁog’cgﬁctlfys tind hQnd}wbeglﬁB@eF%ﬁidable or
and [0070] Figure 51 is a Delt

ﬂonc‘b}? ftsiﬁgg ﬁiééellf’é%gow héheT e ¢ Paplagical ﬁpm’ecamrpcpi the : -
| .
con i R o RIS I B ER s

blO@EmemﬂSImSJp[aﬂﬁ‘ma} sin\m abadyses, including the
i nfluenza A vi rus tend to have h| gh nutation rates
.an wh

t del nat RNA
(00880 Put PR hENRy 35 o e G 5 rhlal Rhoibdita dn T
abﬂuy taigem teenth typecuDislverapibiblss. FoH SxRRPIDHR pdljthbURRY Be - -

ig{duses tend to undergo genetic reassortnment between
an \’i‘ edprainpied PRl clethensaslysaDhas Bomayi bet bwlurenichecid

deri9 8120 QRIEAT a18fn g&l@% &ﬁa; bPYSefihRY Q)ff @&I? Hﬁ%}ﬁ@%s A]tTth}ﬁalltlnvely,

i nventors conp sequence 0 magglu
the pokiney nyanbe far phnmgymetﬂmmmem@mydmfzbm@ ndedAmidb (PMMH), for

h .
xR, B} ot Dt RreR 5P TABHBL PEdHPRABhersbeE BVNRe  The
polyhes Irady Alsdaseary’ NAlopi@E {361y§rfep "hodiFES )fb Bhely a e al%ehyde

i nfluenza A H5NL i sol at es. risingly, despite t
STOUR gh argIPHR it 1 oaveitiblei to iﬂhﬂl(gbﬁkalw iheupl@sencmé acid, for
t ort 1 e Qns
exaSB, PR FhaC DAL R Ly B b, DB Yoent
embbég\emnssheapelymﬂalr tlalahealﬁﬁlyﬂded’ﬂmﬁa&’ed)po@e(eﬁﬁileﬂeh ycol) (PEG-

esence of those subtypes in_a sanp [0072
CH(S)qué‘nEIégh‘ﬁsB%f ticHay cEbogimeat: %nPQ\]&D@f dbt%ﬁ%deﬁm‘mtlzed

hyalRkRid &Jld/ MRIrb P& ddR, ﬂ%@éﬁ%ﬁlﬁpﬂn%\%\gﬁtggﬁ?ﬁiﬁﬂc&%ﬁgﬂ?ﬂe,

vari ety o sequence coO rirson so
or eidleel Divdie afc(ﬂsmsmtajrw hiy§1078] acihpd pmsB Qi eingteze & GrpayiaBons
al | owed the inventors to develop forward and reverse

1008 oclBff o Bt Al i Rt sF SURBS X e ReTiBBation e

poly@ffen @fcoﬂ&/dlﬁ:ﬂ thiMrlek &N&iheY EeUS6 DY %d@gioﬂﬁoﬁ of HRNA rirgObr
use in a detection assay, for exanple,

bothy ef/he slavenaad sevdtye; Grus puiveniverdibyption of the flavonoid structure,
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pol ymerase chain reaction anplification ("RT-PCR").
The conparison of such a | arge nunber of viral
WO swbarso al | owed for the design of prinmers di PEDS@L06/000045
wel | conserved regions of the HA or NA gene, thus
targeting regions that are less likely to be affected
D B A OO P S R WP et
biol¢gienl prd plarmacdiegica ipeopeuiasefitheyflavoadidabl e. [ 0074] The
term"isolate" as used herein refers to a particul ar

i+-us -qr clonal. popul ation _of virus particles, . )
100K i s R B o R BFarg igcveaston
of fhe PRIchdi grodflbLife PBFnitr R the Weahd B ARIECE pSEILEGRe A ring

Different isolates nmay vary at only one o? severa

of thg epteehin-Based fhyenaigyesshown if Bignred B ind Figuee d€e vi r al
subtype. A viral subtype refers to any of the subtypes

HA i.fie cordin o t.he
o0 008 AP A 058 AL P b o
aldelyve ngroups of thenpblymert with the chiachin-dastdeflmedoide ot aisg aof¥eto

or e nucl eotides at a specific |location varied
COT’HS?\%g{%WUiO%H SPEROn EgrPalpydo pdieqidehyde prps foycodensation of
the RIde] 1B@SwhE SR JeEIRSEy ﬂ%%gf?“ mer within the

fam1y Dbei'ng based on a conserved sequence of the HA

or the NA gene, but varying at one or nore particul ar
[0068% es Tigi aonjugateribe polyseer vind the qaierhiebafe0 6 Pndiluge fHobymer

0 eqlnvention,provide I mer co | Si
and g CBRORE bl i BHER P B SRE o fsBing iy AeTRblespivent.
TheSEQyhé WO the Tke a[RBYT is Addetl, Fdr eRempRAGTEbPde Bddifon, to the

skill edaggerson, a "primer" is a single-stranded DNA or
SOlHQR Grafairipg dheo patebin-hased staygaide It Hist Piesance #€ anpagid. {The

RiohSE ANk IIND tﬂ%%lglpﬂi -u 0&{@5 '

e clorrpl enent ar y‘&;eque ce ﬁhié&%%{lg tﬂ(f‘e. é&gi?gkgﬂclh??/ DS

unreaetedrppdumer aigeateghinidserbflecmosl capendsovpd fironh eheesohpiphted
of t.ne base Ifing, that occyrs, and.is affected by

com g?lglﬁlé’ttgf esxagﬁ)?%ﬂ%gﬂ{yﬁg 5By meHar S iCenent ar i t y
between the prinmer and target nol ecul e and the degree

[0068] st Thavggiocyf @fechhebddyd flatldroad it® PokaRd inidyORs vardd¥€ so that
degree of hybridization stringency is affected by

therp ég to8F §°§’H@ﬁ modety pilaghefe the eatechinshased flavonoid portion of

the PORERALIrabl 184t thédRds ggcgife%ggltlgagécp A2 08ncfd g%rﬁioﬁ.aﬁ%h%ﬁtb%% glzoge

such as formam de, determned using nme
than ¢ret pasitonlomdhw polyntehogesoghat| the dateakiimbased tflavBididpoBioadias

be.used faor methods invol vi nucl ei.¢c aci .
worSYRE puFBh Shaden BB Al EiB O BieqtE it e pagitions of the
catebhigit@kdd fasbrbidnpl i fication by the pol ynmerase chain

reaction, single stranded conformational polynorphism

ézaSCP anal ysis, restriction frgic[;ment. pol ynmor phi sm
[0064F| phessatip pé ipelyniss e leateehirnpaseddiavaneigrin theofind eomposition

i+ 0 ' ' [ i di O | ectrophoretic
oo DY DAL O 00,540 ARG ALEBNL O Ror S5 SRR
raticantl potyiner meittyotts chibeltin-dhedkfiawsnold nidkas gs dbbhd €daidingle
ers to a sequence o

1the ar.t ng@%{} TEe term "RNA" ref )
polymgs myietyyyill hesiHachsd o2 sgalsedtechmbised Foveneid moigiy (ther
oRRLET §dojkd c tyi They, RNA, [ .
monst r aln d(gdd?)gr&%gﬁb%ng?s%e? g?ﬁ? g'd. FL?he trg?i %ﬂm&?‘%ﬁl&a& % of
polysmes.diguexmeploft a W 1anolapragioad\palyent: Ity citecidedassdalavoadilya

Qccurring or i.fi.ed deoxyribonucl eotides, including
ComB?ﬁ{on%#a%% nt ﬁg‘?‘ﬂ%di gtrycturee ﬂé ROCHPSAlaYPRPIH A WBeY) maKADe
obtagdad. may be doubl e stranded or single stranded. By

"reverse transcri bed DNA" or "DNA reverse transcribed

from' is nmeant conplenentary or copy DNA (cDNA)

produced from an RNA tenpi@te by the action




of RNA-dependent DNA pol ynerase (reverse
transcriptase). [0079] Avian influenza virus is a
w@emghstosd r anded RNA virus and in sone enbodi nRCL/SG20061@00045
primer has a DNA sequence that corresponds to the RNA
sequence of a conserved region of the HA gene of avian
008%]| ueNZanjMpdielSf 8 - B
[ siz‘% | D NQJSgl andﬁggéﬁ?f)&%ﬁoﬂnf?g#%e glg éi{e Qélgjtgciag?c ifaged
flayonogl; drvipe ithe pelymay corgugasetiatabe £6f arimribe (18] praitionhefthe A

. ' . A reverse transcribed from
rlng ﬁg%g&%gé%ég%faﬂsgﬁ% %@iﬁqﬁ?\@r H5N1. Table 1: Forward
Primers for the HA Gene of Subtype H5 or HS5NL1[0080] In
[0086]e  &vbpatienbs thetgoy i 18 alltas fr BNANSGAYRAGE of B chin-
b c$hrespo ds, to the RNA sequence of a conserved region
asgf LATRIOLYR 1g\on@rigrs eampasitions pueshieles/ | By seleciionyofdhd-Bartieular

IR cénphinkD) ' , DNO1 13 and -
ol R PRy 5% ARQUPER DAER B By e B e
polymgr, bieisup@sdibestoainceperase flpvinvits Wwken aegtyesClin@ et vehicle

amplifying a first strand DNA reversed transcri bed.
tYP§S c?hf)f‘%ﬁg gﬂ& b8 n‘%ﬁg?ry s‘afgglﬁbe%onpﬁltwmnsmi.ﬂa‘va@més on different
conR&WE SBribls tARE R d hRhs bP@e HAg{ene of Subtype H5 or

H5N1ALDEHYDE CONJUGATED FLAVONO D PREPARATI ONS

CROSS- REFERENCE TO RELATED APPLI CATI ON [0001] Thi's
[0084h1 i Ehes, Jhe Presemiscamgests tesaltidg frarorthe wbévesdasttilsd method

I Si a jgcation No. 60/682 801 ile
mep YV SAID T BB PR LN AENOTRLR0Ns e
portiioicaf fhorcahjpgathe e Meliyery efetickN@y beldsbDid HelMeE the catechin-
b I ENTI!.g\I 1["8?082]“ Th(gi present invention rel ates .
asegﬁ%éffa? YO 2 §OPY-APAREPE partislor taagaprbsitrsin admdy, depending on
the BRfiidl UhSUENvErP vEIGETLY Ot AIRN @89%&@%%& &%f%@?ﬁchufjd%d in

and/ or delivery agent-conjugdted ol gofers

the fi¢gliipanuehdele, BACKGROUNROME T4t MENETY ONlif@OD3) the site in the

I oi are_one of e nost . nuner ous, and ..
bodf;, SYRET e ¥ Sl %fthEV%{%tV%bﬁl'%/ SRERBFEE 2rrgmposition that
comblisasanaipdisingancitéhinObasad IRV @RIYEOYReAEd tONVpIRLRE %r@ﬁ%h a

wej %t pol yphenol i ¢ substances naturally occurring I
free ¢ pldFhydes gEPuPe gBt Hi51 @Slymeid thy edeliverynwvekjels! opterallyf further
Compﬁgg%a@'i(%ﬁvgoée d green tea | eaves can contain as nuch

as 30% flavonoi ds by weight, including a high

ercent age of fl avonoi ds known as catechins

[0068]| avBhe ieactiser agati wey dre catyecigen- basechas a biological,
ids). incl.uding.(-)-epicatechin, (-)- .
phar@g?%lggllgélcoar ttl‘éecr?]l?eﬁ’hc Et'f?(g &I;fl égﬁﬁp, ﬁzng eqcﬁgciéaﬁ @ PL9tRIny,p gucleic acid,
a sngllrheleeil@dtla dryg: eRILYGctiOE a5e¢ ah i9Rbl AR mdy0R04hedile, a
recent years, t hese green tea catechi ns have attract ecP
antibodyna SPHetie; ah CReEy Se2rp Wiy fastov eome eyiokime o ghbivadtiteoagent
t Rav J: Leal,.al Leal . pr ti e
o B OB PRSI BAPEIS v, son
hairpimtRNAhaosiRNAcor mag adidpaise faygena inceding antherapeutic product.

ant.i ageni c, apti-carcinogenic, . . _
MSOWH&%%@%%@PB PE&’P&?“@@@P% ¢ pntEHeficinehemonaranettie agapts
and dHBPBLtcn§ise sk Ch have been denpnstrated in nunerous

human, animal and in vitro studies (Jankun J., et al.

Nature 387, 561 (1997); Bodoni A et al. J. Nutr.
[0068] oc Aenpnel Fartiqdar1 smbpdga),; tiakdeljseowy Kehiele as . a Jmicellar

' .Ch 4 3967- 397 1999)) .. .T
nano’ét?rgblg}é,i ‘glgllgg oA a:ﬁgh]gr leieaﬁirai éileﬁ‘[ﬁ‘?&éﬂ [92 lz%?e@]gn-gf:ge% flavonoids,
and pgiopally didaytivenehtsCioad g)hﬁicﬁfa?\éﬁ@tsx}iﬁﬂn qilﬁ)ﬁ/z.f’]sﬁg?ﬁgﬁrger is

protecting the stability of the genone.
chos¢seiocliave ipsgperties that allow it to assemble with the catechin-based flavonoid
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effects of catechins are thought to be linked to the

anti oxi dant actions of the catechins (Terao J., et al.
woee@b/128dochem Bi ophys. 308, 278-284 (1994)) . PEIBGLH06/000045

the catechins, (-)-epigallocatechin gallate (EGCG,

which is a maj or conponent of green tea, is thought to
porfidy 6f ﬁl'@%oﬂlbgﬁﬁ&‘i p@@tﬁ:ét}ﬂ tHe ﬂ?\ﬁﬁ%i(ﬁrcym%%esothﬂl Enrlzﬁv ronment. If

trihydroxy B ring and ega te ester noie tOThE

a sugxbtgogql"qn@lts ¢hosemin whivh theepolginer Bortibaof dtesco]nﬁ;gaﬁ:lrs 8bluble
r. 135, 155 (2005); Lill

2000 L. et
and R BT aEn B Becriingtoed chdneid Jopsyamenk anikact:
&n rkd( ddagathy
L bRy TR GIEN. b OBy

of migeléar 5omeleroH00) ) . [0005] In general, the activity

half-l1ife of flavonoids is limted to a few hours

id ese co

10070 " 1%, 8 BErORY rBEUAREL LA el e HpGPTRR, (iveR v,
the @ntymemmdmu is ml@hyldeammm&ﬂcmc; PE10P EErivatiSe PherbdTe PEG is a

cat echi.ns i nc] uding &g it 1s inpractical to achieve
polymgry gyidefy #1564 135y @ Phrmacplosicahpidaredienh and hpossesdss tgpod
hydﬂip'hﬁﬁ:t |Mn1t6bﬁgsﬁ6§ﬂnﬁuﬁ%eﬂﬁ M%#g&rﬁ{natﬂ)’ilﬁ? htaFa%t l‘igé’l

i nher ent vol une constrai nt raer

lﬂwébxhgmddMMMerapeutlc or phar macol ogi cal beneflt from

flavonoi ds through diet alone, it would be necessary

10079} 085 ThafS BIEPEL: Plrg) 870 BB TR aboRr 2 conjugete i
fommdothax|lﬂarstroﬁgt9elﬂatssseﬂ1@gz lt)eﬁﬂendi@&t)orm eshef %b%ﬁl%ﬁtal PEG is

flavonoi ds incl uding Gif% maki ng i ngesting crudé
conjfpaleth 1@ @meRquat ¢ty éatF esetl dtavoneidnivafpsmod PEG-flavonoid.

TeSabss OB RS oyl ol S0P e

ﬂavq:g)lds gmboﬁMa(lﬂ@W)apuﬂ(@dnig -Renmha céntrah ooke GohE i rithtivily
4270). [0006] On

45, 426
highooa®Gfiafind e SR e tbf‘ewe’ﬁ‘@gﬁ] frot Seiapagen %rrr@élpms?»plex
compﬁsee)(hd’ asitjechtdd BEG—lﬁ@lo)‘r&lﬂi%rﬂﬂvﬁn&Erwﬁ%éi od ﬁnéjtvhoa-&t%p

ynt heti cal éé ol i goneri zed (+)-catec in and rutin
KPIOCB%Se ntTr & paiticelgr f:’élbeshmeﬁt, tthe ﬁmmé sdrepisydigomerj¢ E4¥CG and the

exteRAPRSE §d B34 aré%ﬁpgg%Hgﬁtg nd anti-carcinogenic

activity co om#nn ecu ‘ar wei ght flavonoi ds,
(Zhao J., et al. Carcinogenesis, 1999, 20, 1737-1745;
[0072]; galtis erah@ﬂlmammfdhwﬂeli&gr}i cehi@e & welCheirad td4leliver bioactive

499- 25 990) ; J. E, et al .
E°Tg; ﬁ%‘& gﬁﬁo%%%ﬂ@“gg ﬂ%%ﬂ%iﬂghwgw)%ld R tgeCons Stregtute,
e hl ddu |
th @ ol tlbg}iﬁﬁc\fjb.méA gﬁmcwgg)é%&%g%%&%g s(l%g%)p(otg@g%;ﬁ%gém

aCld%Maﬁ M@Ut asgyther gnoleaes eonfaining ripEsiyeeiveas, WeelEby s&tbkmg othe

catecﬁ 5‘1‘ﬁgs Eg thg]}?r}g gng%glééh{ %g)%g \se ag%\(%e d %ﬁsg 1ﬁc§per1c

cateahat blzrsaﬂ Iflavonaidrcan g used 6 yissobas wal thé Efbaﬂﬁ’s}eeéééhﬁbnol to
mﬁ@ﬁ bg{lav n0|ds are expected to be absorbed and

asserbly 1a e picgllar nagegomplex, g shoavmsiniiguredfest i on, since
these conpounds are typically |arge, forn1strong

[007GPPITSX Q:‘éné’éntr@tlﬁ{ Qf fike rb?oa%ﬂge ?%a t [iseéﬂoﬂl?ﬁépeﬁlﬁm%é)ggthe pyal

degradation (Zh O, Cl nogenesi
ammmrk 9? blpmtz;\)e ag[e@t)trhaq 1s Iton bc: de;le\sar@f tofd parbedartsite G0 ADOAR,Candi o

take .of food and everages, the fl avonoi ds nma

the iyt PR aafit Baf Gnpe GGG bd P ar gasorplex
w1thduft Aedtatfiligny el HRE {WV r

fIavon0|dggcan benﬁgggggggq?ggggﬁgF%b%%%§h P} e ”ﬁ
to 40, gewtaf ke micgler compleshmay cdmprisebbabibhcivalagent.

physi ol ogi cal activities are not likely to be utilized

to other tissues. Nor eovep, their strong

hydr ophobicity as well as the|r tendency to form

conpl exes with proteins makes parenteral delivery of

t hese



conmpounds difficult. [0008] G ven the beneficial

nature of these conpounds, it is desirable to find
woredokoziwoof delivery that would allow for | ar ge€T/SG2006/000045

quantities to be consunmed, or would provide for the

use of catechin-based flavonoids in contexts in which

[00EY anCardBtier NARBFRIhYntf @gpﬂ 9&1& ttéda td ¥n %gx&ghg Qatechin-

i ncreased consunption an ure to
bagedtftaykneidb aBleiel efibadimoit de ,the deliveby agentriea simngg tshig-assembly

e RHER “u i B St lodiriae e NUENFP O 95088 i he fec-

stepSREGHbly t kRl HalcOMpIad aBbveORhdIG 3. gl r
ggent C%ntalnlng a f?ge aﬁdehyde a%%ﬁz % aSO%hﬂ%& Hicellar

nanpgomalgxt |ay detipnadlyy inclstet a qucugatagdntat Figuare OB aleddritres a
the fl d. [0010] -
narf0SinbEx ROBbAAR PG-DRECH Ml BpBliitied o del tvery |

vehi cl e conprising the conjugate descri bed herein.

[0Q7[5(])1 ]I]he lahoe fnidellmefiandsfepiexest € bEnAosEllOWintk@iods, and may
of con u at i n a delivery agent having a free

be g“l‘e’{i‘e el diy fﬁlttlﬁ 0% e endiameter, i fepre @beutf J0anmrioiapout
40000151?? il &aRBte e(ﬁcﬁdlﬂ dbddt©0dg) | 1'[6’ Aoht 386 H}n ({laﬂneitlejr ["516:131?] of

flavonoid I n the presence of an acid
the mjicgllar nandogmiphexies aspbe varial et drgthgathe dtﬁigth/@ﬁ the @ligomerized

chi ased .f| noid to.a s ect C rising
cotGRHRIRET SRR Qe c: RVt ainbe gpvprisation of
unddgfugmed Yolisohiesik&l Q’:ﬁﬁ@l’ilhbﬁgedh € ehibid.[ 09he 3:‘]126%1’1 QflT micellar

aspects and features of the present invention
nangeQiRiex Bsh Re Ohk dqpéndeﬁ?bsﬂépﬁfdlrtg@l fﬂ\lalpylym uked. err legamaplt, in

BRI f DB L O ORGP B R Bt e
micaliesdenplany degedse gxutlﬁﬁcre&‘ﬁhgﬁﬁi{ DESCRI PTI ON OF THE
DRAW NGS [0014] In the figures, which illustrate, by
nts ofthe resen

10078 AR AT s Spckeg raorunmieses Geheivatell Swepbbit psh s

littl@kyrtheisab kg@ed.i Bat iheMwelstebproce8Pitgald LeGhin
allate (E to ylel‘g Sebﬁ(r)rr(’grlc n?l%h@ re to form

the (coye. @f5i gizpoluest dn eQ:Iﬁ]lllﬁabé%lISDblF@t, (f@E@@@)lple[@mhla}ed FDMisCe or

f t t
methao;l;?aélt@ha; Eﬁgewég gi%?ljll%%Eglheoso Y élug{?te]:ng\{’]]elﬁ% the core
con@aﬁma@asdlmde,anm Iwihichg alaly et nsviylel gatwatbPEERGEEE) ;may be

1 ]8017 r 1Cis chematl c depiction of the
voldgf o o BB {hepises ala) GHeaes £ SREMGSHR i5elatcHyF epeacted.

) | X
As ?E%@G@J&I%%}G% gﬁfﬂg%élgﬁrﬁ%lgﬁdrs n% ]‘g)? Qﬂceﬁn @ b%a%tl%) g%elﬂ? gﬁae a

categlfinasgidciégvioasidn fmexempleean alygmmncccmtqmnsbasgd ﬂbeonmd The
t d
polyBEe i BRRE TS niforbid, Bt g nG0IF L Rohecon et rihen

addeaf to sheBobtlohand MigN@ LRI @px 8 ARSI mPr ot ei n
conpl ex; [0020] Figure 3 is W-VIS spectra of EGCG

G EGCG, and, PEGCEGCG i n an aqueous sol ution;
[OO%GC%M F§uPae sty sslfraseenatlier prsasssgrthan p@ymg@g@chm—based

ﬂav%%np?g%@, %ally with a bioactive agent, is dissolved in a suitable buffer
as described for the two-step process and the micellar nanocomplex is allowed to

assemble.

[0078]  This micellar nanocomplex system provides the ability to achieve

controlled biodistribution of catechin-based flavonoids and prolonged circulation half-
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PEG OEGCG and PEG [0022] Figure 5 is plot of
z-poteintial of PEG EGCG PEG EGCG OECCG and

WEHB/IEBEG i N PBS; [0023] Figure 6 is W-VIS sperscz0eh00045
DPPH sol utions treated with EGCG CEGCCG PEG EGCG and
PEG OEGCG, neasured at 519 nm [0024] Fi gure 71is a

: b b 0 ct

B3RS RLAIEIR PP OO Y LT SR
actﬁlﬂgasrcé the d:eﬂ;ecmrgbﬂpdh fldeqiotd targpatna, Wﬁhltﬁﬁ 4dden basdfit\thdt¥uch

og PEG. EGOG, . and PEG. CEGCG (n [ 0026]
COIF!P % TRy, 8° ACeiapmicth by thejapayéic ettfest of g @&;@mahﬂ?waawe
aget %@écﬂﬁﬂﬂ@ SiNES (%ré OF 1R icBfe SWhgrOhe Hb% %Mhtafé a sensitive
nanoconpl ex; [0027] Figure 10 is a grap e
mokiciilecucloas éspmmlmftmt halom:attefﬂlmﬂem aﬂexca)maivemanlnmnvery Veh1cle
concen ratl pns of

dd
Wi S SR G B 125t ARSI PR o 00 B0y ARTaRtRs the
me€IRRRAN M rfal Bod a%mkﬂos%%]sseg'tﬂd{rﬁn]o% dsSoc@at&d mxco]pventlogal

i ndi catin the size of the mcellar nanoconple or nme
encppsul4iion jedsiyies corerdlysisad.evhich CEGRBtipeal tBBAjqubs may lead to

A+PEGE BSA+PEG EGCG) +BSA; e
deﬂ%@‘é@ﬁcéésgl}ﬂ“@i&@ws:eg%&ud@ b o 0 e
( BSA+OEGCG) +PEG- EGCG, i : ( ( BSA+OEGCG) +PEGEGCG)
[oom9]35A]m aﬁaﬁ@Bﬂbaﬂﬁcglar enldfihéentd theENEliviRg & eBiclel libea drogel,
Oﬁ_ in, PEG EGCG m cell ar nanocon(gl ex; 3y
whief £gp @e Phdveound Or thyen dreseingy; for spHuned Felesse @nbvery of a

bio&dEEE G Rt 04<ed E‘up PR E %&Jn%ﬁﬁo{i‘ a%gg?ﬁ%eﬁ%( of’"ﬁril}lrltfsé oy, for

measured by [ight scatteri gure
cosglp@papplmatu@atsudg%tmmsl meskof the corrpl ex formed with
DNA [0: OEGCG + DNA; : EGCG + DNA]; [0033] Figure 15

hay @ he Sh&E of the lex fornmed in
100BBL?, 35 BHy S b el o bR i P Ry Efsateiies and 1o
hav@ﬁﬁﬁﬁirﬁﬁgﬁmvaﬁlabl(emﬂﬁ% ?SA"IH&I m(ﬁﬁ%ﬁ&@be
e:}g\%nOE X PEG%+BSA] [0034] Figure 16 is a
nongigiGiaRg biogempitible, 3p ﬂlh%)l%fo%bféﬁmﬁ%tﬁ frebe ]Plﬁd‘fg’i?}dagk’rl ous
sanples [a: BSA, b: BSA+PEG OEGCG c: b after
[OOSJIB} raﬁ@(ﬁ}%@ﬁé@ﬂ exﬁbo@%ﬁg@% h dlogelI the polymer is a ehyde

SA+CE : er "ultrasoni catl on
derl[*’@@@é]hyml@ar(?eaqdi org darlgatapmfshy@wmgc adié smfhf asdtyahxfroxpﬁamd

s SRR LR LA 0Ch L 512,05 2. ALAPR.

derisativpd ety alwaoni EECi oS yalutodlt sdcid |aﬁﬂnd’é@ét9falde}ﬁyde diethylacetal
EGCG+PEG-CEGCG in distilled water; c: OEGCGHPEG OEGCG
conjugalgi sti || ed water: d: BSA+PEG OEGCG in distilled

wat er; e: (BSA+EGCG)+PEG CECCG in distilled water; f :
[0085SA+ 2 PBS ﬁ%h%lgﬂoﬂd Addi 8V based ﬂafVOI?JIH @hn be

repl ace ure 19 1s a representation
readgly ernss-linked htesfos,mmtlminogrﬂ Wythbmtr disfuption of the biological or

acet J al di et hy, I n
pha g5 5EP A BP0 of I Hufneilor BE o heT S prgratly
comﬁﬁé&@ﬁo@étlvb)agént ra@AeseriB6d Bbove, for release of the bioactive agent at the
site where the hydrogel is applied.

[0083]  The hyaluronic acid-flavonoid conjugate is synthesized by reacting the

hyaluronic acid with the catechin-based flavonoid under acidic conditions, for

example at pH of about 1. The conjugated polymer-flavonoid is then purified, for

example by dialysis, and then mixed with bioactive agent and a cross-linking agent,

such as hydrogen peroxide. A cross-linking catalyst is added, for example
14



EGCG conjugate; [0039] Figure 21 is a schematic

depi ction of synthesis of an hyal uroni c acidtyram ne-
WESGG1t4800 Tyr - EGCG hydrogel ; [0040] Fi gure 22BCT/SGZ06/000045

graph show ng the anmount of FITC BSA rel eased from

various HA-Tyr-EGCG hydrogel s; [0041] Fi gure 22B is a

hoBEARRK PR 3G, tane tl?éwa%gﬁ?g] g'tﬁﬁ %@%@ﬁ% 1£ 189 mold to

vari ous HA-Tyr-cat ecHin I gure
forimsa desied shapsthofdrn gletdn@sdmkmgnxacdmnss: eceplgiedg Fac txanly, the

us. h oni.c ac HA EGCG conj ugat es;
By faéﬁéﬁ‘ay Japke AigOTy Sty Bﬁ CAdPR e e ag.
oxi dase inhibition activity of various HA- EGCG
[0084)j ugRHea®mpanehtd OOHE] hyfirape! ﬁlagdalﬁo%eQnﬁE@H Rng ?@:ﬁé’leﬁgo form

t he urokinase inhibition activity of
the dyRragghine’ v OEeRe taEmbERCRI wnnmn[lm@%}hnlqed |CQnJggate,rcqjtlloyally
e
Wi SRRV E LRI L ol R b BT SO Mo sompranace
anded tesd-linking ehtal\yetg Y]’or@ﬁ(ampléhhiﬁﬂs@’u@l@ﬁ) pé@xid@se\/ agihUShydrogel is
g{@ <§§ | nlfthe body.. [0046] In order to increase the
use g ApliXprin o awReific sitaim 4 befye Abiod tisiesogingering: he
i nventors have found that conjugation of flavonoids to
[0088] i OSEndalyhMesiic RAEBLS il y@ﬂﬁes%étﬁﬁ?y ?éagte\;}?fﬁi T AHRoid

on the delivery agent to t ring of” the flavonol
duripg] f@womgatrﬁmteaum bprvagfing e ghljcsmtmionmfdpe rchicelsindhsed

f Wi t h |srut|n t he
ﬂavto? §lg citnﬁt\fﬁg rko rﬁl{)% & ?%’/o df é’o % VAt ﬁ?eehﬁg héomugat‘on
betbéal the Ihpﬁhroﬁmﬂacilhp(ﬂ Gﬂérﬂﬁﬂh@ @bteﬂﬁ%@ﬁe‘d' ﬂ%ﬁloﬁ&dt #r example,
flavo [0047] That is, the al dehyde-nedi ated
the ga5}) P‘F @HS BTaYd’eoeéilliS@f‘éir%P thalkthe r@%ﬂtmmqnmggmlnas from about
ALS A h t Of a
1 S0 L0 ¢ IR o TR VAT el
Altemntm;ﬂys ladlqbtlonﬁi hadlhenic ddidkthBt hrn;dm@beem@m]l.(gfateﬁhﬁn be added to -

onoi d ar the v s on the
the Y30 airer P otriing HhabY ket Sdbfvamie sgdhe nobymer
molbéiAd0in GhdhEREk e WaY hétbeonfIFRRA S RMHab PRl S suitable
for adm nistration to a subject by incorporating the

%é]avonm d into a _particular vehicle formed with the
[008@) ; \ Lhs, abeyendescribed eampositions and rdeliviery nvediclest arerwair-suxted

for BbfHed GAAG E{eﬁtdgﬂoér Q{F eg}{fﬁnt%sgf ﬂtat}&{bet? an b npartlcular iites

obt ai ned th i very agen
within gbé Itotdy. t Fhe tféivommms:lan | oyide esitibadtergnlj Antneoplastic, anti-

osition,that is neta ollzed or degr.aded nore
thf"B}%rr&f %ﬁ%ad‘\‘ﬂ%‘? ¥h 1 AUORIGARLN  ARUEDPBEERE, haddti-Fareigogenic,
hypérbﬁolbs%fhlehh@naﬂtﬁﬂay Hﬁ@r&hﬁgﬁﬁﬁﬁngﬂoﬂy BRI A ﬁ{éetar%a‘f’é'd site.

exanpl e, the delivery agent may b€ of such a nat
Thug, ke abave corgars e faivericerhidesare dséfnt for a veoryosfitteatment

n r-SQ ility fthefl

oAb 788504 e 5SRO b tah ol 1 B R v

agem,yﬁtakmgathé daibs8q uelﬁitzle§|1$aifuaﬁﬁ ethby:rdahﬁeﬂﬂ &#MEWSide range of
in a |longer half-life in_ the body

|
disof ?ﬁu&tggggﬁﬂé%f 5941&?@16@16» \ﬁwrwgf@l%orﬁayemrd@@ etnd {phyeins
inclddifY @ﬂ@queﬁf ﬁ%x%@&ﬁ’ feﬂgstdg? %é\taeh%gér Pd ad 90 %%é?rany%laﬁ bes irgs

I S present ovi d conj ug
for thetreatment @fg:emtter myelodepresssion and infectious disease.

[0087]  Thus, there is presently provided a method of delivering a catechin-based
flavonoid to a subject comprising administering a conjugate of a polymer containing a

free aldehyde and a catechin-based flavonoid, having the polymer conjugated at the
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to a flavonoid conprising reacting the delivery agent
with the flavonoid in the presence of an acid
w@2mal1y9d) t he delivery agent having a free al BEnya®06/000045
group, or a group that is able to be converted to a
free al dehyde group in the presence of acid. [0050]
C6 Hag/ok 1Ry @Eoﬁl)é%lt[@iy oibﬁle%}hr{%] ?fv BB A ohbAMs tali]s% Z@lr)ted as
cl ass of ecul es derive roma core pheny
desgglpqgln@oypr Lif@t eerigin emblodimentsdihs donpngateeis, forrﬁ«:cf irﬂwancMLvery
avan vanones, flav ol s, cat
Vehlékf‘ ﬁgcyan% 18}‘}% arﬂ&oﬁwl%%%gycfﬂg% eﬁéfllefcir ljé ove.
enbodi nent the flavonoid is a catechin or a

[0088] ec Mhasbibjsétdis fanf \vanR@d dinchdidt £ GiinBa, i8medd of catechin-based
cat echi n-based flavonoid is any flavonoid that bel ongs

flavogoidpend meaysbeqa it myedafompddisionalthiersiing agent.
flavan-3-ol derivatives), and includes catechin and
ec i@t h
00851 £CHhE LB hHES: LEBMMALIC,SRLIAES s, g v

deperpd glathedbanexf hhmcqm:hgam elNomochl irmetedighe pgefairtd, pagfdulhls if a
cat.echi_.ns or catechi n-based

bi ¥%ere0|sone
10F1EY RBTdS. PYRE ﬁgmlﬁﬂétaiegrswmﬁor}%me thepggme form with the
confudhteC hl‘fﬁh@@@lﬁﬁi%zfté q/ ﬁﬂﬁl'ugltédsas( g )soﬁﬁBﬁ C&J @E form o m1cellar

(-)-epigal l ocatechin gallate. (-)- Epigall'ocatec
nangpriicese ﬂch@zyCB)gat@s mtali hegdelivered ipamtetraiey hnghdisg thdVIemnIsw

GRt n-based .fl 0 possi bl
m“?ﬂmglﬁhﬁy" B Feé{ Picsonie a3 e Miip BF Sreghodl! i Copipgate
is f@Rupasd bs @rhydfogfehl the icbMEAO inthyl B 2ddlieENBpRAINY VEDY surgical

ent is any.chenical group or noiety that contains a
lm“ﬁﬁﬁé“éWG@ﬁ dH%-or group, or a functional group that can
be converted to a free al dehyde group in the presence

[009d] acTkb anﬁ“ga?exlﬁﬂ@bg a@ﬁm‘?s‘?&%@in n?rﬂﬂatloﬁh)glttfg lbio\égﬁ% agent,

agent is ca bei ng f orne into a
partigglarlg | where HE@, canjueatp rig foonulathé asmdelpmrmuehmeoﬁs described
abo.&,onjugated flavonoid into the delivery vehicle wthout

conpromi sing the biological or pharnmacol ogi cal

properties of the flavonoid. As well, the delivery
[0023dent Wik uidehihistetrido o appatielt, ethe aguhjupale BE administered in an
bi 0 rradabl e i n_sonme enhodi nents. [0052] The

BORR, GG oyt & s dqspers aad dprsuflecien tigprsaioddmachisvenndesiied
resuIthGFcfﬂe@(\iﬁBIé' Phd SoBuSdd BEDIHR- Qﬁﬁ‘lﬁgté}écﬁﬁpﬁg n%‘u@g] Qnél rJlosages

which the delivery agent is a
necogjary tpelelivees surtsehinttaasd ﬂheomllabl eﬂyde nmynﬂmnﬁm it® mllewate

C bet n.an hydeco a|n|n cal roup
mp If0€9 bl t?%qav SRSt S %ﬁf"fec apFEn c@?ﬂegfb 3?’ AW osr ‘ﬂ?y the
progtteklbn ef yr agenh nlﬁamﬁd’ig diedse @€ dabARRYH 80 HHIMP redifdE |o%’ ﬁh}%ﬂ

|l owing acid treatnent of the dellvery agent
the ?qtlé{%r?éladdls%edelé@ﬁl PeRnab o elisquonBited hn@mq is amenzyme

fapogi t n b
lI]'Vopo §%egeg%ﬁ%§?h?ﬁgﬁaaphﬁ&ﬁa¥gﬁ gde“é% up o %& ° ey is
mtertd}l)ﬁd 3 Vsdi@heregldaik)ey carisodrof e tazyand 6:pathivale iy dfterBllBidPor
h Eﬁe %% e of acid to a catechin-based flavonoid.
in 1‘:[“665 TR o I CHEYG At IMOkKFarS: e rRdyether prograsgipe of a
discd¥PBPAB/GAdEr. UNi t of a catechin-based flavonoid or it may
be an oligoner of one or nore catechin-based

fl avonoi ds. An oligoner of the catechin-based
[009R] av deictfeetiischsnaunt hﬁWJ@atﬂ llofheeadlﬂlmwlefed tof stibject can vary

e T e e W ST R
includBguse doRher %1&9%d&flé 8ftbchid- Bé’sted%fa%o (ﬁg%?(?l%s the. ;mode of

associ ated wi th nononeric catechin-base avonoi
admipistysin, they agsrbealthomdvetigsif ihdsubiett fthaveno aisl autent of the

known, i ncl uding ollgonerﬁsprepared t hr ough

enzyne- cat al yzed oxi dati ve coupling and through

al dehydenedi at ed




ol i goneri zation. An al dehyde-nedi ated ol i goneri zati on
process results in an unbranched ol igoner that has
waledosnamod i nkages, for exanpl e through CH CH3 BCT/SGHES6/000045
l'inked fromthe C6 or C8 position on the A ring of one
nmononer to the C6 or C8 position on the A r|ng of the

disBRIF of BROIEB 'statd, NG 'fl(éh%lg#’ b Ghd P@ﬁtg@ﬁ? §111CE Qe of cgneurrent

st ereoconfiguration, e app
treqtingoly & app, adphe cancentiagiomand dorfn- ot)th@porgwgdteoc at ec h| n
gallate (CECCG) produced from an al dehyde- nedi at ed
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. delivering a cat avo
in theomapy ofsE(&@Gadrgomeﬂwmnngemlmem pbgat AuoIPE(a (IE(I}@GHfonJugates
e..al deh a cat echi n- base

d
werd R BABH Bhulle it & SOUREAE o Bt Gr BT AiokdB=10000,
whilail/ @PERBGCE: BO§idtawat WA bl POt ¢ LAy %gﬁ'reﬂed

is al so contenpl ated, as descri bed above. 1n cer
by esmtigueston: of a{ﬂhépfl%ﬁj yyaees isglufion rﬁttrllmr@acwdd@E@@Gywas

2SS, A L ORRTEL B R hein

was unhctdd PEFCaChiman] therpra¢ipitato fived REGIOEG GG s®bjugates. 'H and

R VT e N, L A U
PEGb&AEBE] she Hféds,tpls'&fangf KBQVHEGEENAMS shci’x\éyr ol ?Xﬂelnlad g&&% e

on the formof the conj ugate. Non-ora
OEGS e inshydéng P& ibeidpesrasywdlf assfobPB@¢Fignee dyent i s bei ng
adm ni stered sinmultaneously in the sanme formw th the

f | .
00358 g e RPRIERE ol S5 g o
PEGtB&CGomjduBEGEOBEY (b eojepdretias a@@%@ﬂt @Jir?é Wil ghd FoRE.

Ciocl nt ravenousg{;é i ntranmuscul arly, O{ ditect injection
iocplifiay a553y8, yaich Ar  coauRoTdy %?@éﬁf thFn lﬁeqlta@hflcﬂj@nelnl plant

matefigll rFHlﬁt@igczﬁ§a@ agﬁf 'isoaggx{otentl N&e ﬂjatliI ale th&ﬁi{m@e for ?g le(l:t?ndg

topically or by su i NSer on a
tyrosﬁx@omptoﬂihzm amrhpyﬁgane ravbdne e m@aini FoHA &l dnd Ciocalteu U. J.

t t t larly wh
it LBt Phgast e agent party Ty i
react§l Q@ wRAJ ARGME - arldODhin e gle%j 'He?f;e%th? %gmggungﬁb Mﬁl{nlhn-

patient, the conjugate 1s admnis
concegfiragest HGE assag (BroadherstBs dyesd dogesf OF. B UL fSck i midll Afiie29,
red result. For exanple, the

h
788 198%? b fregrest K5 o i ¢ ?t%‘fté&teic n§ 38k Preqyaeidmydcondensed
dosages



necessary to deliver a catechin-based flavonoid which
may function to alleviate, inprove, mtigate,
wa@pmbiiotoed e, stabilize, prevent the spread of , PGI/86G2006/000045
del ay the progression of or cure an infection, disease
or disorder, or to inhibit, reduce or inpair the

tanglﬁlg' gﬂaﬁ&ar@guﬁegﬁ%@ﬁ%ﬁl | IQE@W%J i s'tandards tested in both

ease-rel ated enzyne | nvol ve

assapd si‘mmfeldcn bneabirgletimshipietypemnhabBysptivity ahd whedart hﬁncentratmn
or when regulatory control of

th t ted,
valliig B g droB AN fosd i P P8O AP I for diekin-

[ n I \,
C1<gcr9%%a\rﬁe%ﬁéil %&111%1 eas@{irz %‘Jegggéetiszgfly. \é[lﬁ)ls Veagll if! a%%g gf%]%%péﬁéCG and
PE@f-(DEGUGVB)lemS ntasofuite aeprodadilele tapd lgevcaﬂaarry Sn® @flot a8 the

t d f act h th
conHFTHRED At CAICBHER 1SS OF (R RSPl avaichts Alomaatndhe
Fol‘irh@1d?:@ité’aﬁ§ezfssd§0yﬁfdéd aR%b BB ah £ 9P @*@f?%dhlgh&\/&ﬂ?énﬂranons

noi ety, t he node of adm nistration
thanribe mmcgntratwnsmab:u@mdj based onhmoleatlar eveigid fenxPEGtE@CG and

i sease state, the frequency of the
PE{B%@@@%’]{CS@ e type of concurrent treatnent, if
any, and the concentrat| on and form of the conjugate.
[001168P3] O0mptihl pidpektyt NFiphete Adtpie@Nhseievis BRclh8f OEGCG,
[rQ aalngte amount based on the above factors.: The
PE@dfﬁ*‘aé QRGGE N Hiess spmpownsistweip |ohatagterizashint 2 plagner
mmﬂgpfd)nﬁlatt $ahe B@éuggrsaq;d{?é%ﬂoﬁéd oﬁﬁ% A a[&ﬂi 0De8hm

he cli nical response o e su ect Ive
1ndm!mgw thabthecomging dl avagiarskbletonleis eemneddhe nrdﬂmmg ald Youad dhat

depen n the. mal anount _.of the con at e t hat
ol BT el B Py R O i EROratbSB Showed

anofieR] AbeahBom ddxmne t 41598 SO Qd&ﬁoﬁht% {Haf‘ 'aﬁ@SOaﬂ}Hugfvm a
that produces the desired result. [0094] The inve

compdicptgd t Hacture,| wile attogateghin h@orfdonﬂedwthii@ughon CHACH: nyidge
|| ac a

LR AR, 09000 ) 50,81 QEL0EDL 814 5

presreuh@EGﬂK} W@-H@&hhndﬂ?@-@%@@&@ét@ gomderaf fuetSeviddhce for

he foll ow n conj. ugat es of pol y(ethyl ene
theip R SO O EEAB Bf SSFTBBIAINE. £C0G ((CRGLG) vier o
synt hesi zed usi ng al dehyde- nedi at ed condensati on by an

00809)d catElerfifal prbperdy-"TRGSIAZ Sebreh gnﬁuoﬁ@c@fm
[ cha]?acterlezed vl\?l tﬁe 14 | ecul gr %\AEI% NMVR spect ?gGCG and

PEGfrEir¢e Wﬁ%lcwagtenw by PSE em@asarenmc (ﬂgmm@r dmdothetin
peals P bt Bnond RO ENAFBY S PR B4 PO werpapesped

at 6@10 amdtmcﬂ 1@ aespettively. ORPCgahbeedtanbidengdrhopak[0ARd]to
In this st Udénpéme synt hesi zed conj ugat es of

lowesfePEtaiie &9 W‘d& FGLPregtlcgting a( dﬁq@éP gmqn@éadh@am dhe

DSORSEUFSON SEOLITEs B

corr?%@l@ﬂ@ Rk awh EGCEH oo OEASG Bagy ergiaating: framatEG edre also
Shlftﬁ% insatl on betvveen an al dehyde noiety at. the end of

TACTHRT A TR e Brati R S EEST ttmebing (AHgn)dtecame
f1 I I
T N Gl Tomat Echi b o e (e haEh JCR 24 PROGH:
reSPKctuleeIlyAThﬁB data)imdiate tl@dtdmw@ugaemmandmhgomm@aabﬂnyb@md as
d (%(l?g ol (PEG CHO was purchased from NOF Co., Japan.
es ic acid, acetal dehyde, PURPALD(tm), Folin-

i

[00120] C-potential: C-potential of the oligomers and conjugates were

measured in PBS (Figure 5). PEG and EGCG exhibited a slightly negative surface
23



Ci ocal teau phenol reagent, sodium carbonate, vanillin

and di net hyl sul f oxi de-d6 were purchased from
wEe@aa24bar i ch. | N sodi um hydr oxi de was pur chaBedSEG2006000045

WakoPure Chem cal Industries, Japan. Ot her reagents

and solvents are comrercially avail able and used as

chzirgé? Bhvifs sinlif3 Qgﬁlessﬁﬂg IﬂfeSI"]?G i C?(E%%‘Bg%@sh@&@& i ? ff%rence in

| I at e conj ugat e: G CHO an re separaté
Chaigfs sompardd it B G xtQIr theafthadend COEGQD watealel af mafwheg@ﬁve

Th { f EGOG wa
onfigE Mg | BEE" 4nd Beeomiestohid OBGEE BRAES seiieceip an
appayer@ly GRVL SR nagmivta Icﬁﬁg@thaﬁ’%@rh% S G0 oxscger f or med

at 200C (pH 2.9) undér air or nitrogen atnosphere for

varhed reaction tinme. The resulting products were
[0Qfi2d1l y z e dEF#BPLeC 1A arAugameIatiot of f phidogical03ictisigni ot (-)-

epn%m)&a[e'c %/:}lﬁ?er%? h@gﬁ? L g{‘ri%h % Q%gﬁ%@i@ﬁ %[}’egﬁ g Ialt |u reg

water six tinmes and the remai ning solution was

[00128phi | | Maderiads:gi-)-EpighRoachiugedliase FHG ﬁm@g)urchased from
al l.ate, or PEG EGCG 0100

Kl{ﬁw((e Jlapéznat&éhl@%gq%m@m(tgi polyethylene r@ycol :;(PEGgC 0) was

purélﬁ"@c?&f{‘)g& (l)\;@%@rd?%a fin. P{E@tre fmc? }_%gpal(f Ve nn%tl{lyﬁsﬂ%}mde ~ds,

1,1glighegyls2-piqryd hygmyIG(D]i‘ffH)g Klahihyrie, Xaintiye) ox16asE (KG) fiittoBlue

tetr%ﬂ&g‘b f (feﬂﬁ“ )r I n g)aw{l%gﬁg%iw (}g\é%%edg% 9 (}“@3,\%0 and

polgdthyPEe) glyZél ?Pﬁ@) 80@Chi thﬁse.Eﬁ)m @ §Aﬂc§féh4[){r&1gase
B ring) ,109. 5
(uP%g r’:l%$ §3’EC R 1% 6. ,],Hi wem plgﬁ]@psgd fr@fn Bmerln Emgn@st@a Inc.

Oth@ﬁﬁa&ntsod‘nd%ﬁweﬁt\él Mnﬁflé%rall; 99%1&%%(3 a%%&%ﬁ'/\%cqued

ol i goneric epi gal ocat ec
di ssolved in a m xture of acetic acid/ water/DMSO or

[00323% | ¢ Svinthesist off DEGEGOPEGIES GG ant PEG- m:s;@t;aralgdnwc

e AT P RN 85 305 RERL R A B Blco) o

OE@é@ct(PE@ -OBGEG) Therer enithdsiRE B QRsGIRIWEE&edi atyZefceg
fg} %Cg%(gr weight cutoff: 1 xI33) in a same way
synijests, vp GiE0lvathia ar A O acatislagidiweBYISO. The reaction

was XPRAL Y PRRCL P 1BaRebdR Y FaoBt B BEL BN 25 pmors

nltr((gGhIC‘dfmpsplﬁreﬁ-f& 24 (et & h@freﬁlltﬁlh%’l ®}0du3tsowe1% ﬁlafg%él; (Roldeular
rin 30% H2 of Crin
weight 4C ofg (1H_X igst 300 ggp]e(s_,yq enﬁcplgm}ﬁ) o @mgh@og ftH@m

temﬁ’erﬂé*uﬁz f&ftmg %nd l[hQIQ:I.‘l?E (j_lgﬁ%?né\lggl él@%@%fdl?épl}thgefd t& give

OEGCGg)For 6@)151;@&86 S:(Imlﬁlsof PES1GHIQS , and7 ' EGEG 7or DEGCED fere

sepa%adéllyg(%ﬁ%v gG nca%xgl?xéwa((g @Cgﬁl‘%}/&ﬂer@\({%@y) he reaction was

328y @ L & Y )

star o 5 Cr%;%@ze ?Itﬁté(%n opf’Ega(tﬂ{Q §oldmheatn)ﬂ pe};f])é%r | n&?ﬁgé@g %9)

unde(r@ njtrogsh aBnpsghgreefndZZChm The)fesghilng(pyédum veéry )halyzed in a same
and 5" of

way B8t Bt Gecs B ugen puelr’ 33 0maltE Bhe RERBGHQ and
Conjﬂ,@@e (Was abRincdaly %bhﬂ@dt%yc)f d1£199e1d0 afhg E@E @H%fhe PEG-

PEG ol i goneric epigal | ocatechi p gal [ ate:
OECdJ?@ s@nirEate Wag pasoipiiatesl by okifigatimai (ipmat=e3 bex Hiafpbefore

d
o ARy E S R0 e
was REMAEOby THe: sllutido Bh@ﬁaa{%%ﬁpﬁww\ﬁ&sai@@deq@fﬁ)@&”vﬁﬁl RI-

and the reaction was
2410 detector, polystyrene standard) with Waters Styragel HRAE/HRS5E columns
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carried out at 20-500C (pH 2.3-3.0) under air or
ni trogen atnosphere for varied reaction tine. The
WO e®al12400g opaque products were dial yzed (nol eRCl/862006/000045
wei ght cutoff: 5000) in a sane way descri bed above.
After centrifugation (rpm— 3.5 x 104) the preC| pitate

| ec 1
USIHQ%}FDCSH.E?]G&I % %F%Vt;le\e%ﬁ % mf?(l]rfl Zatl Oﬁ er aCtetglaltlﬂ% H and
3(1:NMRI g@teeremsrdemnansnmbt g@mMHz: nficlgar &4 E%gh& @é‘s@hﬁfé@'(NMR)

%al | ate (PEG CEGCG). [001 06] 1H NWR (
spegtrqmgtes; (CHCH3) 2.6-3.1 (H4 of Cring), 3. 2 3, 7
(CH30 and CH2CH20 of PEG), 4.9-5.0 (H2 of Cring),

Od?_rglll]e t5y4, b@ﬂ@ﬁ@ﬂ-%lc ‘?@réz&ri g&a;e?fﬁ%g a@tlv : gagﬁﬁ%g?t af?d.}nts

of NMRIIENEE mBed 'w1th t‘h@ cHeriially Qtﬁﬂﬂa Ehd2 ®1chéal REG)iphdrdy3-24fitryl-

hy%@zgl EDQ%E)C%&I GGt an d;%ﬁ é)arll%? atl F]é§|wa%gq%@f6191}(§)llfsly8recordea for
e

spe¢igumgetery f Japar)i n“gl amdlyesq'weet ryal mo;riplmueemgq the resuus were
aveljaé? 2-146.5 (G 3" and 5 of Bring and CG3" and 5" of
(fl'oyl noi ety), 150-158 (C-5, 7 and 8b of A ring),
166 (C-a of galloyl noiety). [00108] Measurenents:
[OOH/BS]ecuI Eﬂupmxjﬂt aien esthy érglingel Ehylvﬂiyze Sxp‘ér(b!sﬁﬂ@rhmon was

t S (Mat 2690 d w
Eenph e SRRV DRI BISt i GHandhl BYcowiTeh dyderigobluc
tetra%bﬁﬁﬁQ@Bﬂ%gﬁéfBgi En&Bbdma s\tesﬁr' %éuﬁgle% fvxed ”1{194 bl o ?lf_liu%n

low rate 'of 1 m/mn at fter acetylation.
(PHaﬁ@) 1RaaNNAE Wwenidinee gt M ah 28 BEU M'asw@ﬁrem—begumcmhrthe

addﬂi%%%ﬁ%&% I{rggugc?l;agrqc f %@%&f’ egrtp‘rgoégn%j%vwgsqpectpog otometrlcally

at 5G0aind fdrat0 M@l ¥ess eSaBtheUsl UWQVlSlble ectrophotometer All analyses
4- am no- 3- hydr azj no- 5- mer capt o- | 2p4 triazole
werg PURPAIDLERF podARc sl \@R@e@éﬁtaﬂw yslwséméq geawenging activity
was%@f&ﬁla&édva%cérgm |tg@r{yigﬁ gq I\MUlé:h yi el ds
pur pl e-tonagent a- col ore B-frer cat ri azol o- [ 4, 3-
]-5-tetrazines. 31 32 100 abdorsiceosanpbsorsaicedtien was
Supgfosisls SepveRgiBe aeivigt (e PURPACD(tT—SUtution—7 X5.00
nmy/m |IN NaOH). After aeration absBtecenper at ure,
abs t| on maxi ma, Qf the solutions were recorded
(001422

iﬂﬁgo Xigasg mhibjteny, ety (Thsegivitspd XO was

t
o SRS b o, E L
for q@rmmng nUdvisiblerapectesndits Tihd ysspy odsicasied ontalnder the same

tive contro] . in air was neasured and
conffifiidsPeaPe SR R SRTeaN h Pedeital ME o aalstinied
det er m ned usi ng PEG CHO standard curve. The results

[001H7]t hi s uPuRmmedny) a@BSFY Wilofs GRioRAkest 4 Qahpetwal VR
measurenent. [00110] Phenolic content of conjugates

withibd Hsslagtes aolsyolln@mﬁ incbyedifardd miega$7 86 dTheanixtire soldbn
was %Eeno 1th:@lP e ROz nM?e gsagyorgéance Q}?ﬁg?j %ﬁggvgg ot 10

I CSs rese

mln@ingkmmplaltdltetlder J. Agrlc Food Chem 33, 21- 217
(1985)). 15 m of sanple was added to 300 ml of water.

m aof Folin-.C ocal tey phengl reagent was added and
[00113%3 sol g@?lﬁﬁ* mQEgQiP@%%eéuzﬁ?PQ%HR‘@FPCthHNﬁt €HGCRoand
f t I
conjﬂéat&; of?%\%\%itﬁ?#gﬁ@k&%l g}'fﬁlﬁ ]?Gﬁ? Etbﬁﬁx% ‘ﬁ?e @ @ &ﬂé’g
OECz(Eﬁkwn@ sghiesizedaby dre zﬂdbhyﬂﬁmekimtab&mdpﬁsmm Viewfibkd&bove.
720 nmusing a U-VIS

The gﬁ)i ,:ag rsp\éf’agzﬂt ] es?}gm?qtq DY SIEgEx %@r%gtog@@hy after acetylation,
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used for catechins and condensed tannin determ nation

(Broadhurst R B. and Jones W T. J. ScL FoodAfric.
WQ@N06/18000794 (1978)). For this assay, 100 nml OPCHEHSG2006/000045

sanple was added to 1 m of 4%vanillin in nethanol

and the m xture was shaken vigorously. 0.5 m of

€ = =]. = = d _. =
el A S A O oty 1010 Bty s
for S5 G BEG G RE epid REGOEGE G nespectively.oom t enper at ur e

for 20 mn. The phenolic content of synthesized
d usin

ounds. Ysi these two assays was determn g.
[00&%@% st g‘?‘d’are HQ%HFVZ%WE%& é‘if‘v%?lg'_f‘ﬁe a§§ naht e Superoxide
anibRCETaNBAG LS CARVityYVaBhe ll[l—ﬂijbh&ﬂ}’l@b{bi@@‘l-%ydl{a%l fadldal TsPPH)

melting tenperatures (Tn) of products wer€ neasure
assgjj, (VHiEiSTXcpEesTRAY dragany aipmndanatimg acivitys yrevidest sn wealeation of

cal i | ' i_ndi carri t_ at
S Bty SR 18 e B S« Plrmlsrecpve e
freea rasitaat) nis g duaideines RO GIGw-colousedt @i?hér%ﬂpi&ﬁf BRlRiife, as the
sal utions determ ned by ZetaPALS Zeta Potenti al
radiggloi S YR B RBTRR AN N TRUSVER TR i of Tegropstc, The compound
iy ol ot Recrtrskl Bk GRS w RS b gication
of freieyedital snavefging aefivityaAlddimnexd shmplyaohaioas sliowed significantly
ol i gonerized (-).-epigallocatechin g te; Inthis
decpiel MR R g B o181 0t 1 6 g 9BHCG, g MG and
PECECBG QG (Plguteo 8 Tit BEEP schFEtlay WB5itf aF saffleO4hs lé?,{}ﬂa&ed
an al dehyde- nedi at ed condensation by an acid catalyst.
by I6ymithreeqnsenftatioraersleddo seaviengd PBEH; by Sif)easishoWnen Table 4.

r ' i . with an.excess,.of
e SRELT BRITRPBRGA, Rl Pl Ll GRS ahomaco, pro-
EG@ i apd HG- OB EG ottraiangtifind,t dongaver @l the TOwsadsred for intact

: l.ecul ar. wei ght after rification by dialysis -
EGCiBSSt esyicsiree o Bush biengibaniharas! smmsical anjodiass,

vita@m@@n@aﬂhwwar&@tﬁhap@ﬂpt eraction between the many
hydr oxyl groups present on the EGCG units and the SEC

colum results in a |lower estimation of nolecular
[001&0]ght . ABBHKUFOPE Earthinewsidy O gatergies|superaride anidn, which

b ' i t ff db
redy Bk Pl Vool Al RNB T, Btk B! Sipd KilorRbeciolGivapdy and
incremsésgHV @ndrbphed ats56fene. Gb@beindsreapdige df seivbydins st dee

. {JnDI\/S% and vva%igr én xture éhan t he et hanol and water
aniop; R¥elt &5 SHPTAYIG RIS RS (2GR inhiliih NBFoigdtction. We dund
ampli?ed lRen@atrMESH déPedddt SCISHKE ARG AC HJ&"EI rob%&k% Eoerraﬂ%ct

d/ﬁ)el_d. The reaction in N at nosphere produce
EGGipatbuoeer Mvad (fha cansentystioh dsededdy beavinge fupe@Rideranéin’by 50

surdi ! HASHE : . I1]
%)t 18 A8k SPGB BB e AC S e, aniitng: Bktese
- compaialds age RMBOpotent Vca@bﬁ@&@!%ﬁi@é’t@ﬁ&@ﬁidea&ﬁ&rp BMin unmodified

et hanol , net hanol, tetrahydrohuran and an al kal i ne
EGCLhuedtss wameundncaprblepf scavengingesuperyzidenation shullse affect

ofr, . i.ch..neither was, EGCG [001
NBT R DR Rk sl L G o Rk B e e A
conttohatpecioretiereyatled thabthe EGRElck did 1@ ddeeseRAecONBT in the range

acet al dehyde gave FGCG ol jgoners |inked through a
of coneguirginsafesicRe fsgluation f peryprgine antivitheagains! DPPH and
r ' [k j ' ) i ngl et 2K S,
o B QS0 (08 L0 LSRG e o e
thosescamipadinds Jjhe asselts af the DRAH gohsupeaideQinionaidshys endigaak at

due .to .t he .nmet hyl an thine protons of the CH CH3
the it apSu e apber o oy G oBit Gasic by 1o iz rigaion
16.2), respectively. Al
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peaks for CEGCG were broadened and have | ower

intensity conpared with those for EGCG [00114]
w@ovpag@ve on of PEG with EGCG and CEGCG was SUPEESG206000045

in Table 2 and Table 3, respectively. After PEG EGCG

conjugation was carried out, unreacted EGCG was

anch&nBEGUCd@}/ugdh@h wméwﬁﬂf«% F¥srt Q3 ly ltHatoa[ d& letE%(rjgltuent

npl et el yconsune PEG CHO, an exces anount
EG@&%H% it @ny 196 the ligarmers \Ahd roREE@erA O FIGEIG, V\PEG H}(ZG or

P OSCESREL, FRES N RSN 2 FEC R s 2,

t nosp
alonenneanmeatiffld¥oGdO as anal yzed by NWMR (d 9.65 (s, CHO))
00?3 spe o hotonetrlc assay u5|ng PURPALEKtn) [001
[ The B’lﬁl %ﬁ* F5ei ighibitery @eHyityated is howerdy tahamportant

1 0| yaat ed to the
b R oh E oS S By cARL IR et &P g e
fon@tmmmfdmuaac@&smuht@w(ﬂ{egdue 1e2ling Tl |Saiff@Y ikdRntHRidnOin the

joinfSpEFchnd 16 B0 Frigevigh v it e ”feggﬁ%éfgv%gﬁgﬂﬁ' g,
Lo Wi. 09 .andlQue e, jPERXCHE 505 g?éli e%" é@; e B3 x0

both bi- and tri-bl'ock conjug
inhilpry ety m@)ssedv\hye revElE@igHOriverid domyitioh ﬁiomeXOt | PBB of

O8N PP 0 Bl B A i, e

that bh allegitjnegat fr@qheﬁﬂ}a dseae@bnhhe&ia@ %11%}1 i) g&ﬁ iBaffint (Feher
wi t hqut tri-block conjugate. reaction

M. TPy gichlahbergarplapi R (0033 in a@dncrentrhnughdqpeeam maaseri
cont?a@te E@@@ ‘%flo»g%xg J 90IRLibE 2&}cltlvﬂ¥ g%gxtgla?lﬂ CsI%atF?.'rb@@aﬁltn g%

GCG conj ugat és were n
1nh1tat1@1@ nyeughct engé of ongentrativas feskREG Mt iihiMitonQeXAie e h@ired

. bﬁ& i;‘CG conj. gat es were water sol uble.
“Sln$>|% RS SEifar e§9 By 3@dne20f arthiiliZofh fofr PGBGWE:@@
OECRWHEPRG -t dl han aﬁéﬁuﬁﬁlo Pﬁl& m@ %:I?V\Aﬁ’ &glgciggc\é)%mg%{ds

dlaIyS|s agai nst
capabla@? suhpleiting X&hecanwe positvalyt :ffﬂacPﬂiGaGlIﬁJtyam@c&Mge superoxide

i G2ELPCbR SRR 5008 SOl Mt B AR S

Tabl@@'a%vb@ﬂeﬁznme@(m RB$0 AN At Gvad sk dh . Of .
PEG- CEGCG al so shclalvved %po%denedapgg‘?,(ésr ?18 %?E&%dg radical

scavenging,, &Fth‘@tYCIlK';HS I'Hheed Qiéstesé@ wehdengrgtidnsr TREGIIE] ghe @réa)ter
r f con The
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PEG OEGCG sol utions was quite reproduci bl e and gave
nearly sane anount as the concentrations that were
w@ adosnt@ved based on their nol ecul ar wei ght. H@EY€2006/000045
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[00136] Interaction of oligomeric (-)-epigallocatechin gallate with protein
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tetrazol i um (NBT),
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Super oxi de scavenging activity (%9 = x 100 absorbance

Controi [00126] Xanthi ne oxidase inhibitory activity:
wab@eaztodwi ty of XO was neasured spectrophot onRCT/BGHI06/900045

by nmonitoring the formation of uric acid at 295 nmfor
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NBT reduction, sanples were investigated for their
effects on these processes. A control experinent
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concentrations (Figure 8). However, OEGCG PEG EGCG
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The MNC solution was ultrafiltered three tines using
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with a conplex size of above 800 nm (Fi gure 16).
conpl ex may be induced by intra-
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Table 4. Free radical scavenging activity

OE-2 1.0 5.2 1:52 62.4 14 Air 25 3100 2800 1.1
(0.04:0.17:0.79) OE-3 1.0 5.2 1:52 62.4W2 N2 78 4000
WwGO20/12400 (0. 04: 0. 17: 0. 79) OE-4 0.4 1.8 1:52 2BCE®/SB2008/000045
28 2400 2100 1.1 (0.03:0.02:0.95) Oe-5 0.5 2.5 1:52
36.2 2 N2 98 5200 4600 1.1 (0.18:0.15:0.67) a a
m xture of acetic acid, ethanol and H QO volune ratio
in parenthesis, b a mxture of acetic acid, DMSO and
H2O, volune ratio in parenthesis, c nolecul ai weight
was neasured by SEC after acetylation. U > Table 2.
Synt hesi s of PEG conjugates with EGCG sanpl e PEG CHO
(g) EGCG (g) Molar ratio (PEG Solvent (m) Tine
at nosphere Mv v\hd MV Mn CHO EGCG) (d) PEG CHQO(I) 7400
6300 1.2 PE-1 0.65 0.18 1:3 12.1b 14 Air 7600 6700 1.1
(0.02:0.5:0.48) PE-2 0.65 0.18 1:3 10.2 2 N2 7800 6500
1.2 (0.03:0.4:0.57)PE-3 0.27 0.5 1: 20 9.5a 2 N2 7900
6800 1.2 (0.03:0.4:0.57) PE-4 0.35 0.65 1:20 12.3 6 2
N2 7800 6600 1.2 (0.17:0.22:0.61) PEGCHO(Il) 12200
10200 1.2 PE-5 0.55 0.5 1:20 12.3 C N2 12500 10600 1.2
(0.03:0.13:0.24: 06) aa m xture of acetic acid,
et hanol and H2O, volune ratio in parenthesis, TTa
m xture of acetic acid, DMSO and H O volune ratio in
parenthesis, ca mxture of acetic acid, ethanol, DMSO
and H20Q, vol ume ratio in par ent hesi s, “nol ecul ar
d>,ght was neasured by SEC after acetylation. J Table
3 '>Synt hesi s of PEG conjugates with oligoneric EGCG *
“garrpl e PEG CHO (g) OEGCG (g) Mol ar; ratio Sovent (m)
iave Tenp. atnosphere Yield Mv vn MW Mh' ' (PEG (d)
(99 .CHO OEGCG PEG CHQ(1) PO-1 0.19 0.01 (OE-1)

5 1.2]5" (0.03:0.4:0.57) 6 20 Air 7/ 10300 9000 1.1
g 17100%. 1 Fe-2 G:28 @1 (G- 1) 1:1 3.9"
@ 0Z: )+|62 0?36) 34 2GR A r #2 16300 {8800 1.1 PO-3 0. 61
B JOER2) 151 1633 (G 18:@215: 02 67)] 2 20 N2 75 10000
00 1/1 PEG CHQ(I1) PO-4 170 0.21 (JOE-3) 1:1 20.8c 1
N2 64 15900 13200 1.2
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(0.02:0.09:0.48:0.41) aa mxture of acetic acid,

et hanol and H2O, volune ratio in parenthesis, a
wOorRoob240of acetic acid, DVSO and H2O, vol unme PEL/EG2006/000045

parent hesis, ca m xture of acetic acid, ethanol, DVSO

and H2O, volune ratio in parenthesis, “nolecul ar

wei ght was neasured by SEC after acetyl ation. Table 4.
WHEATES IANI6AED $8:avengi ng activity Sanpl e DPPH

scavengi ng activity 1C50 (mV) Superoxi de radi cal

sca engj n tivity 1C50 (mV) EGCG 7.30.6a 2.90. 3a

31 es?ga deljvery ageps coptaning ajgeezddehyde apd @ﬁan@md

@%?@?eﬁ it P A oG SRR b b i AT of

the flamemnd.r at i on of sanpl es, n=3. WHAT | S CLAI I\/ED IS 1. A
conj ugate of a delivery agent cont aining a free
the deliv

2.¢ con %’?’B%g@t %m&wg‘ﬁﬁlpd{}a ’@Sagﬁl}%]lstalpé?fynb‘?f ap é"hﬁ\rem

the lﬂlaﬁ@lo(iﬂ istahtdchmvigRed favodoidThe conjugate of claim1l
wherein the delivery agent is a polyner and wherein

the flavonoid is a catechin-based flavonoid. 3. A
3. delMdekixery geliiele comprifipg herrgnivgate o slaim di @ cbim@. ai m 1
or claim2. 4. The delivery vehicle of claim3 wherein

4. 1 heTHel c@ﬁ@ Idhick ?_%%hcﬂrﬁq}?eﬁﬂa\tdn@}/@l? %lcgteElﬁlgtq%ged

(-)-epicat chln ocat ech

flavpngid el]mt ool b@cate@mri (9tepigatlogatgohip l(ﬂ)ad:dtelmm, €gRbitatechin
l | o The del ivery vehicle of claim3 or claimi4
gallaﬁé)lr@ﬁp{gﬁg “raf%%}‘ﬁ‘rﬁﬂlla ® s mononeric. 6. The delivery
vehicle of claim3 or claim4 wherein the flavonoid is

5. ol igenielivery véhiclthg cli@hiv@ cyaimewEdr8inQhe AMNVOnORE:s Of
claims 3 to 6 wherein the polynmer is

mongMEEKy de- t er mi nat ed poly (ethyl ene glycol),
al dehyde-derivatized hyal uronic acid, hyaluronic acid

6. am’[“h@ ARV bty erash %tdﬁéia?lﬁ@ft\%er&g%yﬁgoioid is oligomeric.

dehyde-derivati zed hyal uroni c aci
hyaI uroni c aci d am noacetyl al dehyde di et hyl acet al
7. corljhagekivery yekighe 9é any gmﬂ otdldiph G3p ﬁa;zlemendmmlymer is

I i e SR SR )

hyaldmmkr aamaamneaceTyieldeeyde\mayyw@le eb ugite cellaehwa dwieseka
rrer is aldehydetermnate 5) é t hyl ene
hyalaf%gff L eing hpdplis agid aarpeacetyladdehiyfe diethykacetal
X
C eyt PR chd B o B BBl e azono)

dendyingestey ddoplesphorat eode pinpxyetthyl(@sidy By cabjo)dendrigat ed
to an oligoneric cat ech| nbased flavonoid. 10. The

8. del’[‘hg ﬂel}lve}éipéh%lg 09 clagn H wr'He?ein %rp%iyr}nérhlse al%]eﬁ:y%lel—tgrrminated

poly (ethylene glycol) and the delivery vehicle is a micellar nanocomplex.

9. The delivery vehicle of claim 8 wherein the micellar nanocomplex comprises
aldehyde-terminated poly (ethylene glycol) conjugated to an oligomeric catechin-

based flavonoid.

10.  The delivery vehicle of claim 8 wherein the micellar nanocomplex comprises
an inner core containing an oligomeric catechin-based flavonoid and an outer shell

containing the conjugate, the conjugate comprising aldehyde-terminated poly
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an inner core containing an oligoneric catechin-based
flavonoid and an outer shell containing the conjugate,
W b@eatpugat e conpri si ng al dehyde-t erm nat ed PCT/SG2006/000045
pol y(et hyl ene glycol) conjugated to a nononeric
cat echi n-based flavonoid. 11. The delivery vehicle of
(ctihaienlycolh@nfigateti e a BnviRfic chealifl@hderdendiyat i zed
hyal uroni ¢ acid, hyaluronic acid am noacetyl al dehyde

di et hyl acet al conju ate, al dehyde-derivati zed
Hohy al b deliveryarshisle 9frfg@#nh’éw hpspi the pplyseads aldehyde-derivatized
I a ram ne
AR KRR ST RIRRLe SRR Sl "

alddlylulyﬂﬂlengaimd hpalurbinée abtd-iyvaniyeMghigbsic atid Qhﬂhdﬁcéiila‘ldéﬂ&de
i njection of an uncrosslin

d.in vivo b
el 31T o s SIS IED i 4 GaReng Bigdbeiant AR feaelivery vehicle is
a hfdr8S3 - l'inking agent. 13. The delivery vehicle of any
one of clains 3 to 12 further conprising a bioactive
agent. 14. The delivery vehicle of claim 13 wherein
12.t heThsi @é‘é’@ﬁ}’\m@h@@eﬁtdalm H tpatas &irmed an mptb[ydnajsctmmnfcahel c

uncfied TR HPNESY s o8 e PR S s ibg epent

singl e stranded DNA, double stranded DNA, single
13. st rHrdetivéiAchidzdilagy dhe anesichsRNS, 128 ugh@rdontpaikipian
RNA, an si RNA, an antibiotic, a chenotherapeutic agent
bioggfive Agelit | hyper t ensi ve agent. 15. A method of
conjugating a delivery agent having a free al dehyde
14. 91 ORHR delivéP & cRIcRIZREEMAB vAtkdn HR lﬂoédtl@g V\?éﬂh% %rotein a

conprising reacting the delivery agent
peptiflea g aeliets acifl, £ vmali medeswdee adiugann antittdyat boysne, dfenzine,

» efEIEALeE SR PR EATR A Sonb s Gl BR. Bt '

stradﬂleMAydc&thrﬁtnanded RNAC a BRdrhRdrph ROIAR AN AT arCdibiBtit6a
@reln said delivery agent is a polyner 18. The
chempathaggeyic BRY B8 agti eHF?\%"%@Wb 17 wherei n -sai d
flavonoid is a catechin-based flavonoid. 19. The
15. metpdief of kéxd; ali%g‘élhfeh%r? a&&ﬁ hﬁ@hg%rﬂe@ apﬁﬁgéje 10 in the
flavonoid is (- epi catechrn, (-)-epiga % HP
presgnae. Qia@@dﬁ|arﬂavenwd,a@rrma:smghmtlggtneacteaavw agent-with the

ﬂav&?dlfgﬁ'li!hgi)geéggé% of aggy actateglggo The met hod of cl _al m 18

or c erern echi n-based flavonoid is
nmononeric.21. The nethod of claim 18 or claim 19
16. whéihe imrethiduenfchtinddi whdeia ssidffteauizty ¢t grsupls GasRiddby
met hod of a ne of clainms 17 to 21 wherein
Con‘feﬁséorb%{iewta groyp 88%@?% ag5kled poly (ethyl ene
gl ycol ), al dehyde-derivitized hyal uronic acid,
17. hy ahebRtod Aelamani depsatiyhal-Ashyia dgh@ér&‘){%n ?stﬁaﬂ)olymer.
conjugate, derivatized hyaluronic acidtyra
hyal uroni c aci d am noacetyl al dehyde dlethylacetal

18. coﬂ?%ﬁ&ﬂé’ﬂﬁﬁﬁhpﬁ%Of@V@Bdﬁﬁpéﬁ@@pﬁa&@héﬂawnwuiwa
Cmﬁaﬁﬁ qBLQMﬁénethylhydrazono) dendri mer or

osphory core phenoxynet hyl (net hyl hydr azono)
dendrlner 23. The nethod of any one of clainms 17 to

19. 21 Thherdiod of kizimp dBywterein sheacafpichineabed Aavoapidide)or a
t hod of del
epich e N eraer e, SAEF i &) €aispieChnEaNaE 8 (g

epigallocatechin gallate.

20. The method of claim 18 or claim 19 wherein the catechin-based flavonoid is

monomeric.
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adm nistering to the subject the conjugate of claim1
or claim2 or the delivery vehicle of any one of
W@ k@bis1080 t 0 14. PCT/SG2006/000045

21. The method of claim 18 or claim 19 wherein the catechin-based flavonoid is

oligomeric.

22.  The method of any one of claims 17 to 21 wherein the polymer is aldehyde-
terminated poly (ethylene glycol), aldehyde-derivitized hyaluronic acid, hyaluronic
acid aminoacetylaldehyde diethylacetal conjugate, derivatized hyaluronic acid-
tyramine, hyaluronic acid aminoacetylaldehyde diethylacetal conjugate-tyramine,
cyclotriphosphazene core phenoxymethyl(methylhydrazono) dendrimer or

thiophosphoryl core phenoxymethyl(methylhydrazono) dendrimer.

23.  The method of any one of claims 17 to 21 wherein the polymer is a protein, a

peptide or a nucleic acid.

24. A method of delivering a catechin-based flavonoid to a subject comprising
administering to the subject the conjugate of claim 1 or claim 2 or the delivery vehicle

of any one of claims 3 to 14.
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