Met hods for the Diagnosis of Col orectal Cancer and

Ovarian Cancer Health States FIELD OF | NVENTI ON [ 0001]
wab@7peesent i nvention relates to the di agnosi BCT/0A2006/001520

col orectal and ovarian cancer (CRC and OC

respectively). The present invention describes the

INTERPEREYREINGTSR FIOKRS ARTTREER 1ED A THODS AnD

to the diagnosis of gh the measurenent
of vitamn E—relatedqﬁgwggg?sfig. e present

invention also relates to diagnostic markers
identified in said nmethod. BACKGROUND OF THE | NVENTI ON
[ 0002] Col orectal Cancer is the third nost comon

mal i gnancy in the world, and represents approxi mtely

ten percent of th!lﬂﬁﬂlfﬂﬂi!ﬂhﬂﬂgﬂﬂﬁﬁﬂlﬂ i nci dence [I].

Due to the aging world-w de popul ation, CRC represents

a r r

. h’gtt?ef gnx%F‘T%t %Hﬁén‘;#gg : e"s 'lo% @@r@%@} n%ﬂéﬁaﬁ afaglgaQWgaaf}lhfn9&]§enetratlng
polyméb@n aetwalik. SLMUreVp:[rgcﬂaﬂZy [ the qire@ﬁt ynvealiat edatto té hgdrogel material

compyisi epgﬁqtélag%‘%gﬁgg;ggﬁqg SIS B SBR SO, COmpaent network is

base® @mactﬁb&s}m"éﬁ BEE LsRRERES a8 \Ah:tllnAS) devidd® nefufdcRired B8m the hydrogel
di agnosi §, the greater the 11 kelihood of survival. For
mategglanpl e, there is less than a 5% chance of 5-year
survival when di agnosed late in the disease tinefrane
(Dukes' stage D), whil ' eater than 90%
chance of 5-year survigékﬂgﬁgéh@ﬁggnosed early (Dukes'
stage A). Therefore, CRC patients would greatly
be’heideten@mamne@rsl ayraggil e giomang fieldansempdssini@ number of technologies

) ect%yeness of surgical treatnment early on. [0Q003]
aimegh g ISRRFNIE QTHECSIOTER HissHe Spd qrgan dugstigne Rk k\‘/’xiélqblecu"e in tissue

engitdBflRE $¢ ARMre b erdi R of § @ e%ﬁ@i ik du tﬁfo%?h ftlgt,chg)é' 8f Haiefals that can
than di et have been establis or t | Sease.
mtegrzné irapntheet existingawselie sh sse@svestaredndrmai tissab fadeoondiissus engineering,

ereR Y BS5hety S BB B35 Sl et ter S b 8 dpbapsutaion
and, B R EcRB nkdeirédenbiatiber ences, as well as mgrant

studi es, suggests that enV|ronnentaI factors play a
role in disease et|olog§ as i ncidence rates anong
he}

i YRised States Paent Nees2dh@adt sdesriibas pappidasyn- hwé@@nli rRgomoting
epith(igg}fg?l?f Uv?ggggahg CRYBL I8 1{;%31 %lo 1Pg§tﬁﬁklwwf)eﬂﬁé 3 B8&oxylethyl
methiaenyeod (HEI\/ﬁfL)atusirgminnmmmtperaﬂfdtel mﬁdesb&lhm mtdbﬁbalfate as a free

S S SRS b1 S OB
crossPhd aPed ct RS tink FI‘IE-VFI)A oﬂ‘@' Cllﬂ thy RAGRAhERofllen concentration is

assunption that cancers w il bleed,” and can therefore
very ﬂ)@w dm[dehtt e@llagnn tsrm)ts:tqs@-lhnlggi nbp sick msgabmocollagen can leach out in to
i cal assays; and 2) invasive nethods that

ﬂws?ﬁ%ﬁiPﬁ@ PRSI Hhor mal i ties. The FOBT is the nost

w despread test used for CRC, and involves a crude
t ebhital Stdie PataxNdagssgiks @ésbmwstbﬁom idaRyBtdbilized hydrogels as
henogl obi n.. However, the sensitivity of the test is

contagh l§ps Fppiea femBespdgrogoliagehand pylenically pnsaterpterigompounds and

t t 60
cross@%@ﬁ%?%en&d F% N %A&gﬁﬁ%g}d%ﬁgf z?@rN IEN g lélﬁ?ﬂ/fé&?ﬁgg‘%?ﬂgude via > Co
irradmbinor Mbkret is essmedmndmgl hedeedn etiapérearsd gesiydhsdopylyared The final

col onoscopy, as,_ doubl e-contrast bari um en
collafhy SO Ert nT 2bedt 3o ¥E¥pyln s BiloVeispy oply PRI Begnsaturated
for patients with a positive FOBT, and, with an 80%
fal se positive rate, inposes unnecessary hazards and
risks to a | arge nunber of individuals. Col onoscopy is
usual ly the preferred nethod for screening average and
i ncreased-risk individuals over the age of 50 who have
a history of CRC or prior adenonmatous polyps, or other
predlsp03|ng dlseases such ‘as |nflannatory bomel
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primarily to technol ogical differences in the patient

preparation and the hardware and software used for the
wao@hysi2ss Ot her |imtations?2of CTC include hiBEI/CA2006/001520

fal se-positive readings, inability todetect fl at

adenomas, no capacity to renove

repetiti
compasuchib ffieqtévelyn grass-ligkedi B ollagen it @gi/ y §lightly [qsersd} IX(W?)B{ gamma
lnadl139@@?%%thg%%&€%nderStand'ng of the nol ecul ar

several new screeni ng net hods based
on DNA anaIyS|s from stool sanples have energed. These
avaited Biatal RayenPGR. Base @28 seayibes se dquaus deatinigf gomposition with a

nmut ati ons kno to occ in the.a en -to- c
collaggh EBTaton Ph A0H |13 Eah cimitoFn et PRt §Bnsawrated
i ncl ude KRAS, TP53, APC, as well as assays
compqlHidHyafIe

satellite instability and hypernethyl ated
DNA. Table 2, reproduced fromDavies et al [7],
cErpaples oefwnm@nt:nl@m@empnhgiah’elcrm@lﬁﬂﬂlé thatrRee npobimipgradable and
atow E5B 50 P BRER A L R55 MRAR R B a0, Hoverer
desplté(iﬁék@rﬁio ik, fﬂllié@e gﬁfﬂ&{a’ﬂ lstYll MRk thel@Rkligitysatid ephrfmm toughness for
| ar ge- scale populatlon screeni ng. None of the above
easy haeéh@g during sisgery qerantiallaindes subsepdmAksandiions such as in developing
count§ CRC- positive or negative pronoting environment.
Rﬁlther do any of the above tests provide a
quantitative assessnent of the effect of CRC on nornm
hurceordivighy; hebies tanyaimnd mee affoe cndteradls Hhast @anebe ugrk ith @dphthalmic

geno based tests w.ll ult in h nostic
devie by edpunteiastsky Pahigrhoeryop Bnufiof UpgE hgery
et al [7] outlined the features of an ideal screening
t q%is fratk d affok@hliesis drbvide@xRRNEHeV Purpdle SofiMphakirtgd known
perform non-i nvasi ve; 4) represents the whole
mfonnaﬂqmrbehsye tﬂmuagpimagt tiOrheaf pretible rdavanee [ Presentipygntion. No
sen IVI SR CLLY,
admlsegnués g%cr?asaﬁﬁ' ﬁe{}%éﬁpr eogl t lLf\ge bé onﬁgfed it :Pr{f di Ghd Wreceding
1nforﬁ1@c&ﬁfbon§tﬁtdte§))r1@ﬁ§fy aggindteharadent muwedhticny Cont rol. [ 0010]
A diagnostic assay based on small nolecul es or
nmetabolites in riteria, as
devel opment of gseais ; g specific
nmetabolites is relatively S|nple and cost effective
pql(n @§J§€tYOf thE SrdsestinWaitiofl i€ PRovideBihteypenbiY@figVisol friékic networks
be indicative of disease status regardless of
(IPNﬁjoarmlntlatqdrm%hndSt and compasitiges-on of the method into a
clinical assay conpatible with current clinica
chem str re
ach ea’gforg necegglg{ gr%u? E%Cflé]tséfdt\ﬂ@ %gerﬁg)guﬁﬁ}?fscdr@vlh%’d a hydrogel
mateigHo@pis g ammtdﬂl\mnd&atu’r_g,lﬁdtheﬂdmﬁ 0 dn’rmmeqmlymemmﬂwoﬂcsr wherein
hi ghly trained personnel erfor d interpret the
at leaﬁ'é§te ahéhA EPlb‘ée%‘llthP‘ilfétlse‘dase‘?%i f]po Tspeci fic
bi omar kers in human serumthat could provide an
a Iﬁ%%é&@ﬁﬁce%ltk%tﬁ %%@F@f th@breBerfeitveRfiONhérB S Hovided a method
ibrtory environnent, of the phyS|oIog|caI bur den of
of prﬁR@mg)a h;adrogf:’r‘anataltlalcancqrﬂmlghesﬂ@e prigsama atveniien, |th<sﬂmﬂd>0mprlsmg,
come i RN bbb i hLE GRS s ol e o
polyrhBES fetRbAGH the E& oM@ PbIgmREic WeGRITY isusepbied bidpolyher.
general population as it would be mininmally invasive
and coul d possi bl ybe used to npnitor an individual'
sulcagsordsnre twith gnetheie asechof dhe tiBvenEiesy thery it @fOVdﬁiedi ﬁ kit for
I
prod i RIHFREL hlepal SABKARE L QIR mep e FREARrE MR Somprising. () an
cancer death anong wonen [8]. It has been estinated
that over 22,000 new cases of ovarian cancer wll be
di agnosed this year, wth 16,210 deaths predicted in
the United States alone [9]. Ovarian cancer is
typically not identified until the patient has reached
stage Il or IV and have a poor progn03|s (5 year
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ovari an cancer diagnosed patients actually have
el evated CA125 |evels
W@ baorjp29258mwv. nl m ni h. gov/ medPi nepl us/ ency/ art i BCBCASDR/001520
17.htm). [0014] The identification of highly specific
) and sensitive ovarian cancer biomarkers in human
interperatigng peIgmSTie NEtWaRs LI WPeOr anare PRBIMETISaIgBTqrks, ayhereis at least one
t i C I -
of the L}JSE)ZYJB%ZJ né%e'H{ Orl? I%% in ﬁg%ﬁblﬁ@lg@&qﬂ (?1?l ltrg%?t?dng fére %1% é)roductlon
theregfri or to, or in conblnatlon with, conventlonal
nmet hods. A serumtest is ntninally i nvasi ve and woul d
b accept ed a ros t he ene popul ati on. A SUMVARY )
ag %31 106l em‘é tHRKEGR. there 15 PERvddgd devices
manufa@fﬁ?é?it oM t‘hg qpﬁ ﬁyﬁir@ée@‘fﬁﬂ@t‘i-jal atn@ﬁttdh%d b{lpﬁot' 1%{1& t(y ifflants (e.g.,
nmet abolite markers for use I n diagnosing
cornegomplargs)ngomha aileyss nefve ¢qmtium,dbl©mhg/easei§ardpt§délt\®ny device and

catheB, e e TR IniPAPIA eat. i FRFCH O BnRGF HERFRes

into a high resolution mass spectroneter, for exanple,
a Fourier Transformlon Cyclotron Resonance Mass
Spectronmeter (FTMS); obtaining, identifying and
quantifying data for the netabolltes creatlng a
dat abase of BRIEFDES(;RIR I THERIG
conparlng the identifying and quantlfylng data from
I n f r
u?e;l:{pllﬁen B&&gﬁgﬁ gﬁggogmrglrzg%rrg?agpg@} Kd G%H &bording to one
embodiinfeheof, tha press@limanting t he ni ni mal nunber of netabollte
narkers needed for optinmal diagnosis. [0016] In a
rther enmbodi ment. 0 he present inventi there is .
162 EOR L ool ICORPGRRAL PiirERsy Bltepd! ElonFation, and
toughﬁés@ﬁ@ﬂtkv@rIPN@ 9tcdr@ing kA GROFR embtRahédils 6f @k pre@éntafivention;
organi sm conprising: obtaining biologica sanples from
organi sns froma plurality of health stat

i Ht%@éogrh@m%aétmdqﬂlw i e%tllcak BrpeRies i (F Bglat fhangpission) for IPN-I
and IPISPLH) [%/a%l{ @B %Iecaﬁga M85RrdAAP HURRNEhE tabbR BfHeAL."
dentityi ng an quantityin ata on t met abol I t'es
contalned within the blologlcal sanples to dlscover
migubo Hi greghicailyt degicts groviti of rfuamesi EpithetaEelts en (a) IPN-I and (b)
IPNIE%%{al'ty of health states; identifying the m ninmal
Y8 %lonarkers necessary to differentiate said
health states using nultivariate statistics;
C Bifuiré Fdagicts ese ddb@IReskK@E Surkide vg TPN-1T (Etanenq @Rérolvel.
nmet hod; and creating a targeted high throughput net hod
for th surenent of the biomarkers |dent|f|ed and
v EF§UFS g(’f a ﬁmagz]aph of acallageayntsissappiymerig P n
present invention there is provided a nethod for
Urd Y9 DPhAOLAPIE6E Bl abSNCSIIyRREEP10G 15@5@%%& fnto the cornea of
na ers conprising the steps of: introducing a sanple
a Yuchiap mpai- plgthydnmeldtaré@ramdwlstmnamat thickress gafthvar i an
cancer, said sanple containing a plurality of
u%l('ﬁq]%?tr%hée%ecstonaanc 8'11' to §B é)glﬁe Fou neleEtEHTr Ba;t]qs f({)elilver Mdothelial

progeﬁiﬂdirad:d‘lllls NEPOIE Mtd fayhiﬁgclél m&;t Gyasihl zfrhdl maldﬁigamﬁ@rﬁ)ofaﬁﬁn of labelled
olites; creatjng a database of said identjf

EPCSéhaeléﬁﬁla%t?trt)ymﬁ@l%ﬁ ¥ESsep M AnRIegeRasEs. (Adelniaction wge w) of EPCs
[ C QR Iy
(greergféi?glgg): %1 ns?glegclg%tﬁlrsélle CH:SHéIIl t%ﬁ 1§tﬂg§£cﬁlt1ﬁquﬁtgb (%2 1\?2?%1 ﬁlrgage of EPCs
(arrowsp mapoeking éont gdcte Ifliiteux intohlbe Bisne t(h?& Elﬁ’ék alzod ohsesvedvathin blood
ected fromthe group consisting of netabolites one

Ve“e@¥nﬁﬂ?ﬁ‘ﬂg Wg% met abol i tes shown in Table 3, or

fragments or derivatives thereof. [001 8] In a further

enbodi nent of the present invention there is provided

a nethod for identifying colorectal cancer-specific

nmet abol i ¢ markers conprising the steps of: introducing

a sanple froma patient diagnosed with

coIorectaI/ovarlan cancer, sai d sanple contalnlng a
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594. 4851 and the LC- M5/ M5 fragnent patterns shown in
any one of Figures 13 to 2 1 or fragnments or
walewiwzesse thereof; and sel etting the nini mal PEIOAZ006/001520
of nmetabolite markers needed for optinmal diagnosis.
[0020] In one enbodi nent of the present invention

t hEigare 8 graphiradlbd depiciRahoanedharispl prawertics ((stengtbotlpegation, and
e C r l4i ' ' a
ouefSES0 PSSP G, TS SRRl PR el ey bR -F e
and MRNaX{IRNA); of the present invention there is provided
a CRC/ OC cancer-specific netabolic marker sel ected

framth roup consi . sting of netaboli .With an .

ac 1@%&@9 Hanbiealy fiepids E}}?e%ﬁ?leﬂop??@a{qg Jjght trgpsmigsion) for HPN-3
to HPMNOP (cBRbhRk! 05 @O ¥R §PN- 1t gPN‘}Q(sI-WQ’(Wﬁg,SQﬁ@’human and rabbit

450. 3726, 464.3522, 466.3661, 468.3840, 538. 4259,

con&B2. 471 1, and 594. 4851 or fragments or derivative
thereof where a +/- 5 ppmdifference would indicate

erbSEhCe R P Lo REmin ERELA"CREY 8% @ Suprsydih conto

surfade,q@) HPEC3, 2bY HPRI4, afd ¢ HRN-543@EdgelsContly @st eclEker
selected fromthe group consisting of netabolites with

an_accurate neutral mass neasured in Daltons_ of, or. )
subigPEntliZaraphicglly véapigts the, mauigumy gtengthg hydrggels with different

1 : r : . 3840, 538. 4259,
Colggy g D1 A R 5 SR A WV st r agren
patterns shown in any one of Figures 13 to 2 1 or
f r Bignentld gmpldeally depiviesthe hpareant . brp ARS8 strain ylehydrogels for each

further enbodj ment, of .the. ptesent invention there is
CouﬁFBG?g@@Eémgb¢g§@5?§{¢a$ﬁpg'n cancer-specific
met abol i ¢ marker selected fromthe group consisting of
meFed 14 eaphidalyadepiie e Rodilas Tod EolgledCloeDMA aiidshR kPa (+
roup .consisting of: C28H46(4, C28H4804, C28H50014,
stan fepaen):c28H5006, C28H5206, C32H5806, C36H6406 and
C36H6606. [0024] In a further aspect of the invention
th j dl : Liar . di Yoty \a Rt .
o e S e RS oF Bofee Ch A nyrogels:
at risk of devel oping CRC or OC conprising the steps
of Figutr dénshoysa epithepium fecelbnnsaite geovitenen foolaganeDMA (3:1 w/w)

b f I k
hydrBGdTS EPBEH AR R85 Sty BB 6 SOTHGGE Mt abol i tes

listed in Table 3, or fragnments or derivates thereof
, WA N7 ais di Stameiie Eldcfroh MM@RSgraph Giagof oﬁicfaa;fmeer@g‘ of alginate
sai d. netabolic markers indicates the presence of CRC
(avergge diametrsn3]0 mieren)f urt her enbodi ment of this aspect of
the invention there is provided a nmethod for
di i PAtJ roi . f I
or "B | Dt ReRl) A D BIREEAGIER I cpllade B PN Bhdrogels
sanple fromsaid patient for the presence or absence
of Fignee &P showe arsombpaiisop ofatheelPN {dglgchand ¢olomm) wdéth crosslinked

resoB R RARELE R Gim EELARRNL 6 0t b SuPER G Samcate comol
446. 3406, 448. 3563, 450.3726, 464.3522, 466. 3661,
46Bigatd 09 shd®s 42580 28hfoddllirdageand (HPidaldidlanty¥@rsdl Month post-
t he absence of one or nore of said netabolic nmarkers
operative egppared H’é‘t}b IS rﬂfety@fcabpqgtr%tqulm@@gqral; ¢optrol corneas. Both
ElroSThR [ . r
ED Ot rgRIRE) gy Biant Bl 85 ep BUSALLEN Y Sk e collagen-
MPGHBNsnchowf thaRthere-Gowth of tersts sudjthe tstrofmauamdnovinepithelial nerve
di,.sease status, conprising: obtaining a blood sanple
netwprk,(3IO%SY t est subj ect: anal yzing said bl ood sanple to
obtai n quantifying data on nol ecul es selected fromthe
group conprised of nolecules identified by the neutra
accurate masses 446. 3406, 448. 3563, 450. 3726,
464. 3522, 466. 3661, 468. 3840, 538.4259, 592.4711, and
594. 4851 or nol ecul es havi ng masses substantially
equal to these nolecules or fragnents of derivatives
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subset of netabolites selected fromthe group
consisting of vitamn E-like netabolites, can be used
wao eoo7oz2sg udi nal |y nmonitor the CRC status of aP@HCAZN6/001520
on a CRC therapy to determ ne the appropriate dose or
a specific therapy for the patient. [0031] The present
i nWregire @A showe thi @&Icogéslg'tms: grafsimgi dnte plasma teghted collagen/chitosan

PN TRt 2k fAE it A RadiEhrdaanOigodve: WREP) =0 w;

Gro%ﬁ ereena) al; Gt@mpceaspdwow tH18e B&S U QfgifdrS-GradWbars: 1% alginate;
positive patients versus healthy cont rols. The

Oraggerasy &% al expressions di scl osed are specific to CRC
~and OC. [0032] The present i nvention discloses the
presence ofySR{ 8L § ‘ . Rtabal i tes
|nv\,h|chtIS --
noi eties attached to the hydr oxychr oman- cont ai ni ng
st MISHINTEIONS Huntass defiined ofheG38, ﬂheeqhnmsleand isoieatific aerms used

al so di scl oses the |dent|f cat 0 h
herd Ri5cF SBE (RabIG A8 CPIThEiIR g bhpioasugmRy JHiG n the art t
‘wngggMﬁhg&ngﬁgkngg§lt|ve pati ents versus healthy
controls. The differential expressions disclosed are
specific to CRC. [0034] In a further enbodiment of the
pr édeniermnnibedrdgeh” whaised ihsrqim.onefatedo a2 moshljkddopolymeric material
! i [ 0gip nd|v dual
whibE b RS, AR Pl Ao iRl dissotuion and to
retaidld dgiifioght pokionad vaddtr @qidoassslalish wakin i8WauEEEe.
analyzing sai d bl ood sanple to obtain quantifying data

Tg‘ﬁ] or, a subset of, tocopherols, tocotrienols
V|t I Pewgteéu %e%%ﬂ&}%l@s%@rs @ 2amelecsl ed@m%@g 9§sndmdual

I q [
iy Py AL U SRRSO RSB A o
mongintehs rthdteanen fenadat ‘endtot aidiieth ffomxmat hipean alojesuke, crfr may comprise

morRuiéh it e MindTiCeaPirap Toms ABtnt e SORMEE | Uy {hat 2t he

test subject would benefit from such therapy. [0035]
| N Thef tefrh Mdio-poladt MeRt usell Heh@nPrE&e€nb 4 AM@MIyOScRS{E polymer.
is_provided a nethod for determ ning the probab| [ tﬁ/
NatyrgBly ogcusiipg Belymiess iaglude.dut ate neglialic |t<mg3r®€1rk§ rangr@bohydrates. The
temggtgg |8g§u€)}a e{ggdeglr\{gtjlls%g?ﬂg saiggl I]Iaooql sarrp ?I{gtlz?)q:ymers that
havobdeai mod}ﬁahtd ihylihmj;e catalitkingitd a syathetic pobagdr odthe invention.
tocopherols tocotrienols or netabolic derivatives of
tabol j.te cl asses; ari.ng the qua t|fy|n
da e Ghr Wathelin Pl b Sel aseiporeles t § BOFmEL Bpbisnot natwrally
occdi*nh@ ah@fhaf ﬁ?ﬁ@d&@& By CRRICRIEH rEddiBihdie s HiRds%Si S of a
plurality o OC- negati ve humans; using said
conparison to determ ne the probability that the test
sudjbecterms “interperekraing desyeptkpi ay ‘BBNGr acRased] 0@@6] tafiers to an
r f th resen |nven |on t
1ntexg)eflé'{fagxlﬁg poﬁr’iﬁ? g& orl?, dwgﬁtﬁ ogl n(éom}:zllg'fltl o aI omore poSIymers in

whlct}ﬁsmrpﬂ)l)trﬁerafoﬁheh akW(gkh e"llih@rghs eﬁtﬁnélblﬂlalﬁgdn@ahteractlons between the
t herapeuti c strateg esigned to prevent, cure,
netwgrks, Wi swedtengn YV(S‘Pt - ARG hibe §9§‘mm Iedissok ‘fedflé‘%? solvent.
wi th CRC or OC conprising: obtaining one or nore bl ood
samy @gd heRM, S@bt@cailﬁ%ﬁeals’ul@fé?ﬁ ?t' ke RS s fhissd oBQJwahue light. In
col lection or from tiple col l'ecti ons over
certain @h;bpdn@e@al ‘dpitadycleaimpdfes o opot ailanity|tean s éqmwgl;ent to that of a
a .subset of, toc erols, . o
healtR] 8ypfh. fo ¢x¥nif SR et et gl R g missiR 5 pgtecliht and less
thand®k isyaddet ves of said nmetabolite classes; conparing the
quantifying data obtained on said nolecules in said
test subject's sanples with reference data obtai ned
fromsaid nolecules froma plurality of CRC or
OC- negati ve humans; and using said comparison to
determ ne whether the netabolic state of said test
subj ect has |n'proved dur| ng sal d therapeutl c strategy.
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sanples are used for training and the other half are
used as a blinded test set. [0045] FIGURE 6 shows the
wee@diz2son results (Figure ®&A) and recei ver - OPET/@AN06/001520
characteristic curve (Figure 6B) based on blinded test
set diagnosis.[0046] FIGURE 7 shows the raw FTMS
spectised Heerin,sd fcopfical belagelieat ephthaloni@ikplast ¢rFdevVise configured, in
. heutral mass shown; Figures 7Ato 7F). Top. panel 5
size 3k H%ﬂpes%BF égc,at%ﬂ??t&’ﬁf“béﬁ’eFP{&?E’GP?CSBﬁthWBC%rﬁ?Ne‘é‘Y“ and the
Bowh@Pé flendbl{ddRR £ SROWP a i PREARIAHL I ACEhakiOfh, a “contact lens” is
chromat ograns for six of the biomarkers (‘hom na
configgtd ¢t bd lowssl ovedithatpithelifingelr @se®A foccBRdal ofifay mpanedst entirely
nErnaI sanpl es; botton1?anél 5 CRC-positive saqples. di
over ?&?0 S1 TP SURETS R0k 1 HEY d0E g &ne X E¥ERPTHgRY that exiend into
BowSReE hlethbre. F SUANIr@ehst doBritttens] @hhorlforddn 6F tét ®FideOkuch as less
normal (Figure 9A) and 5 CRC (Figure 9B) serum sanpl es
than 3% @& thegresgoroieluheoldBTARvighid t he net difference
(Figure 9C). [0049] FIGURE 10 shows the averaged CRC

bi r.ntensities; of . fiye.: - VA" I :
LS S R ERUE" f 48T Pl LY OB e i e
stronAnulaysiys. Conieapsyisinigy beplabal fni the btre@h ByTofneihg @ or a pocket
.. biomarker; normals shown in the second colum for each
in thejtigyg: iKemeal giays argplacgebelaw deoBrwmanp gsmbsanesy an eye.
netabolites that are part of the vitamn E-like famly
asA Jigde8 HeRsh, I il eniEENG Shas Bhplad?§eRrCRh R8RS  configured
i nto groups dependi ng on the nuhbers of carbons they
to repdanetadli or. paitd annmberdihtyi comeafof garpaloc@E) aatedontopgha aqueous humour
Ofthtocopher ol (AT) are also shown. [0051] FIGURE 12 shows
$HE structures of gamma t ocopherol and tocotrienol
(Figures 12A and 12B) and six of the C28-containing
IPN HiydespgehMatédidle nol ecul es (Figures 12C to 12H) as
determ ned by MSMS and NVMR [0052] FI GURE 13 shows the

putative siructures of key MS/MS fragnments for neutral
rrgé‘se IBWR mpdesiad pb ghe REoseIl Oetion cayazps pp dXikthat 4s suitable

j uc of,,«K L r ent .

o (SN S MR e Oyt IBLIR L SORER, B

propifilaetiRer kosmbonspplivatipnst aThe EPN thydoigel emtenial kay b/BsédSto replace,
¢ fra nts fqr. neut r.al malssf bi omar ker, .446. 352d|2

restore D448 APEE st eeyn RO DA StbiEet i PeRd hereof.

structures of key MS/MS fragnents for neutral mass

biTHERMRNT hdi6gel 6 rbicr{al 865 D Jpresent - linventib® G36¢hardddE6d by low

17 shows putative structures of key MS/MS fragnents
CYIOtpXEILY it PRI CYHRIOZICHY o RRIe rto4 6wilgate6 cqlCapdin Cagrve [ gowH], and/or
moldHH T mARRE o8y b L HEHRTR) Bl HRIEY Hperies to permit
handli(@ ipRE&}ion, §ri0h8 JlikE)| whisk Mf wbivnde sputiag, and post-installation wear

structures of key MS/ f,ragmefnts for neutral nass
and (g, ACENTABRGS Bl gng ersbpgigtep) of theqrisisTt ey, dovistromade from
he IPNt&$d u Y, r ickOlindisidl 1
e L AP S48 MBI SO kP g, b ere o
limiteshiowsropded aphthelngicronbtys red 1oplakisywMsh B formgdrenths desired size and

h neutral mass bi omarker 594.485 1 (C36H6606) . [0061]
$1AP%) GURE 22 shows 1H NVR spectra of 448.3406 (C28H48OH4)

[0062] FI GURE 23 shows 1H NMWR anal ysis of 464. 3522

( GRS @m)ce [ﬁﬂﬁﬁ]&i&l@%ﬂ@%iﬁ%&\ﬁanﬁiﬁ bMRed@eMSinseftfon, the IPN

446. 3406, (C28H46( [0064] FI GURE 25 shows 1H NMR
matery] 4# pegdsingiphitpbnizaisyice ooshe Matss) cm EmoRde 26 o avgge of the

- . S . . .
follo e ERE e O AERE b At ARG Bl 6] E8AM peragve index,
(ii) a tibsare@ opRGilwlavim(foevisthialigit opival @admissicar mdllight sdadaritg equal to

transitions (Figure 27A to 27F), and housekeepi ng
transitions (Figure 27G . Each page shows the peak
areas for the transitions of two biomarkers in a
typi cal "normal" and typical "CRC positive"

i ndi vidual. The top four plots are fromthe nornal,
the bottom four are fromthe CRC positive. BM
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stabilization of peroxyl radical by gamma-tocophero

(Figure 30B), the reaction_ with a peroxly radical by
w@ama2268 opher ol radi cal (&i gure 30C) and t hePCTHOA2006/001520

sem - stabl e peroxi des froned by ganma-t ocophero

Fi . 7 FI RE h
BN HTOE IR R R -
optical ?{)@&e %] z@fa Vi§ioRh enﬂ:dngﬁ'lr % acéll o%JEPV(’?V) teﬂﬁan@g’(p c&ﬁfdrle ?v)(efnhanced

ocopherol netabolites t rise fromlinolenic acid

corneal Fing apghdiaB heflthysind Iﬁel) @&Zawenc bsnafit, fooeaphpleoin the treatment of a
. abol it es that .arise.fromlinolei¢ acid.. FEi.gur 1C
disease Gt pb TRuags RS 3piBAsrorHRRabER (S Spipadiment, the
materlaﬂbf SR preem avehGorpdrtbe hald bhndphfedifor bptieAIBNSled € The material
droper oxi de degradation in the presence of iron.
can alsq? mR]deRtGURRIAR R Wionsomersive guryeaireous br eak down of
free radicals. Figure 33 A shows the short-chain

| i e i . . .
A0 PR B NPy TR, i o
becausé Iltnle (1)Ashap@db<ﬂs Sughube ndbddibid) avSoinha ®hwixt with athmcceptable optical
ong-chai n al kane radi cal that woul d

a
power, Mékfefchtw? mrgagﬂeﬁt%ﬁ@at&glswgamw ad/qs ogr thedeyige ang iii) can
] 0
be made OFicY <ot 22 ey Ran i (R e RAVED L ERRRREL Pllay. e
device are:ﬁfcatuva:lm'famgtagng uetpitheliglization over the anterior surface of the device.
ganna-tocopherol/tocotrienoI can accept a hydrogen

di f omt r adi c ane, resulti in .
TRE PR mpl<PEL of T Besa et BRceet B2 ordrbiifinicdy o prit as or
nutrienSdifakion ab kepged Frarartddidr apgiidason b egafiple diditkddase of corneal
acceptance reaction can occur four tines, reducing the
onlays,r the gngtptlelcfreme“tl&hath@u e i @muéedo orRYidesi ignros @amjts gas and

nutrlenr gg%ﬁ’% %QR %Fl ver \A%RSSJS Ial%? :n 91?%16%]82?%&\ 36 iable,

fully ftﬁb@@hﬂn@eﬁlmhﬁﬂmeﬁush hﬂtfnehhéncfl&ﬂeﬁgloéosvIahdifﬁctbrEoﬂﬁgénts to promote
related nmet abolites in % normal state (Figure 36A) and

or enhgrige dreoSUN Y abErPYity dre digespntiation gf| gt piuseras t@ﬁtwétfells The

exchangﬁghéw ENTEShbdrad QJ) O-Fr\?ettﬁf ‘?I?ﬁln{hat Y &b AR rl'ﬁtn%ecc‘o &h. The
di agnosi s of colorectal and ovarian cahcers

permeabddy @Cther wspeiel ioveityipnts Hné/op dessanbevieotiiayed deeg coipestional

he reI 1on hi betmee ndogenous IInDI s.and
techniqege: I T P BT Of (i Rags end Ph iR Gro et (e daaterial
should b8t ééﬂ@e dieﬁﬁﬁ@ﬁ'p?o&fm&% tA thafdeial By &Mﬁge §1F§1f1@§1ﬁ§“ ERElays or
of vitamn E isoforns and rel ated netabolites. 'More
lenticulspard fullyabipgompatibley raélgwntaptdnmthﬂldmduheslm & thegonliyg and permit
S. E-rel ted metabolites in
restorat:;(‘ja’rl n(gét rteg\;eer 1%&&1? d‘gnt ﬁlglnsletﬂlflw roer)](Se’l ﬁ l}senm 18!-1?\6 and
OC. [0077] The present |nvent|on dlscloses for the
f[lheslPNthyaiBogell eaitera of thvapibsegu dnientivro chapiiesla @hdigeidn of two

speci fical | SSOC|ated MAth CRC. These findings al so
or mory pgivgperiR Aty aTES Ak de P! W PPW@%“@CB?%‘M%FFR&EOYW&‘} from a bio-
r
polymé?! ’Fﬁe’écétii:?ellgingggfﬁgf §§Cl§8ﬂi$§g§%18%defg&ﬁ% h, v\a{flllh-%m polymer or a second
bio- poldmmtTmathrldewempmde% tust, wfmper polymieng Imlt\ivmﬂccﬁ»kmed by

Lri 3 a si,nmpl ochen cal st can be used
sequeniil JBAS 1% eRoRblB 1 N Gtenals el b a ERRL MOk R gross-linker
to fompzﬁleadﬁmﬂngl RvoRkaRr bRriN@i Thebhird Imdddghek BAPbe B @%@ §§§§ first or

or until the patient dies to determ ne whether th
the secenfemapymesr ovi ded any benefit. The use of such a test

woul d enabl e researchers to determ ne in nonths,

rat her than years, the effectiveness of dose,

formul ati on, and chem cal structure nodifications of

CRC therapies. [0078] The present invention relates to

a method of diagnosing CRC or OC by neasuring the

| evel s of specific small nol ecul es present in human

serum and conparing themto "normal" reference |evels.

In one enbodi nent of the present application there is

descrlbed a novel nethod for the early detectlon and

o s Y NSNS L~~~ ' Y



spectronetry (LC-Ms). The biol ogi cal sanples could
originate fromanywhere w thin the body, including,
wheio7/e258 i mted to, bl ood §ser unm pl asma) , PCT/CA2006/001520
cerebrospinal fluid (CSF), urine, stool, breath,
saliva, or biopsy of any solid tissue |nclud|ng t unor,
Bﬁtﬁﬂ&ﬂ?ﬁbent normal , snmooth and skel etal nuscle, adipose
tissue, liver, skin hai r, kidney, pancreas, |ung,
- t f
B8 PO Rrt GRSl AR PR LR e
and Carb@t)aiirate&;l If ragmrdwr:e&dntlatt pmmnpmmhadm ahe nofertad abmpyises a bio-

polymef s 4R 157500 MTEol RESTRRES ¢ Powofi Frapples of suiable bio-

polymershfof Ugh@lthe %)fé's&lt@ hti6A i Pie, biteird B6MmIES H)m:olmgkﬁs @ﬁcludmg
used, but be obvious to those skille

Types ki, HhaV, pY agﬁaVI)mﬂ@la@lrml @gﬂagem (er s@lbﬁirrsa,ctqcombmfant collagens

used 83],. \Wen a . .
fiorn- (A Eeric AR, FoBPAOIRS Tk HRaRAER Ly i G et
chltosamaws-chﬂbom&methyl héhi®aam| ©-eaboREn@hPIC egs®tan, TMEOr &R ymethyl

processing can be as little as none (|.e. frozen
ChltosaWdP@r%l%a@}l ghongeoitin sgplatesand glycqsgmingel xsansofor roteoglycans),
oxidize® ?Bfe}s%&h%de‘g %luhr J Q)%h ngpﬁ‘mf{g& to 8}8%@@ ol &ﬁﬁtshirf)%ate oxidized
edures 1nvo the preparation o er serum or
dgnmqﬂmkunﬂd&&hm&hoMeaﬁﬂood Al'l Dbl ood sanple processi ng
met hods, i ncl udi ng spotting of bl ood sanpl es onto

ol i hase su rts, as filter per or o

SRt RS RERERRLRY! S 3 e Ui OBn D PR PGSR rom various
commetcitl 8Bdrc&or dafB8PlepiR RIN a8SEE doibQas, §§fﬂiﬁicﬁtegﬁ§§fe‘s bed

above is then further processed to nmake it conpatible

with the anal ytical analysis technique to be enpl oyed

Arbiptpelyersr o€ dpvyativa shareefge sdderterd based pnenppoaivendicthe following
propeﬂﬁ?:r@?k&eggwow& 15 IB‘Ia Qd’rgﬁaq%? eg](ﬂ)pq)?)% ggglsr’lgot% Qello (fheswn and
growth raaﬁv/ge pfomeoreaaerve tgtrd)\etha$2)nt(hefbld54ph$rfnep ﬁmﬂﬁtﬁeser@:titve g@@ups which

Igﬁ(@g differential extraction and chemc

can be &éqsw £G 8Yi DAty (of fzessdmking pesass. i ﬂrcpwle,bleﬁt nt dimited to,

EDC/NES! cHehdfthy26 foPm t r -
n1c$gMaJe aSS|sf§§ extfgggﬁgﬁg%%gg(3?§%dgg Pﬁ?n%f$nlbecnms

linked tol foitd agxtdregsl,iien o(xéSEﬁ)qpomc ef ematventk yod MMmg)abnsamt plqmoally

cors 1 3 S5 e e B b i forming o

hydrogd& Wyl addigd) CatlSHit$ hBghaeX hidohé 98lulibn; C?mrﬁfﬁhs\é@ Hi& pSIYEtRr, for
as net hanol, ethanol, m xtures of al cohols and F er,

example pxighizgd mobysaraherides @aweés:h@n@ryltma@éﬁa@t eapy alfehydagroups), can
be chosgf_g%&r @;1 a%gt}}@éﬂ) a[g | rfnere XhOREL (I:orf%%err% g ?;?rgql (t_)n%scom;gonent of the

are SISIS o

IPN; (3)i thei lﬁhblpo(ujdhd el Rl @I’Irz\ﬁgpﬂfreﬂilym]“DWVMDth shEthaid lpblydger for
di.ssolve in an_organi c sol vent and ﬁolar netabolltes
ophthalgyig (davies 1$¢- an HRYGEw sndutransprent JPYh@aynplse beritsedfin other

o) t ai ned
apmxm&&%hﬁﬁﬁﬁﬁg%ggrd§%gg%g ggﬁagggkggggggﬁééﬁgﬁto pol ar and
non- pol ar extracts by sonication and vi gorous m xi ng

Synthetjopnlymersni xi ng) . [ 0085] Extracts of biol ogical sanples
are anenabl e to anal ysis on essentially any mass

tro t | atf e | r.ect ecll on .
RREPHERHE foBn SVhBEE mBly ] apeludeb S byafliey byl limited 1o
various Syie tacoy@h Rle s wafeg s6RIBRY pafzahyxfenca gBeul gigeryVdd, GRrlRMNMcZEand its
mol ecul es within the sa and detector for

derivatiyes, edkylrgsviahe méﬁhwkﬁéwhﬁawa andsits E&Iawne@ 8tkyk angtbasrylate, 2-
y

hydrox R SRS G P BRELAMLRIRE reELIRAORARY vimyl pyrolidone,
|on|zat|on (APCI), natrix assisted | aser desorption
ioni zation (MALDI), surface enhanced | aser desorption
ionization (SELDI), and derivations thereof. Conmon
ion detectors can include quadrupol ebased systens,
tlne of fllght (TCF) nagnetlc sector, |on cyclotron

o s " o o F A S o o s



[0088] Fromthe nethods described in this patent, a
panel of nine netabolites s chosen as optinmal for
wale@enesrssrati ng CRCs formnormals. I n the preskOi/CA2006/001520
i nvention colorectal cancerspecific netabolic markers
] t 0 oyp I sting of nmetabolites wth
evcomBFACE SRRSO P pSORRLBANRS ol B! 5 Mo
monosaschasidat b akliyitieglioNgssovhartide, f&‘kﬁaﬂ?&@ lyéé'%f-lé’aﬁ@ﬁb 1 methacrylate
45 .37%@, 464. 3522, 466. 3661, 468. 848, 538. 25gh _
and 2-mefhacrylpxyethyl, glusgside)g 5 Thehessultant spalymers pyhodlds perkineanpatible,
biosafe WRY hikscitid Ws@tBo LR neade netabolite, were identified.
1OsaeTheseCrrarkers %gnsyﬁus be used in a diagnostic test to
screen patients for the presence of CRC. [0089] O the
Bhe stantintga bwinomess  aresltydrépglialod eisugiyx cowaia meymetiedle double
further for. inplementation into a high-throughput
bonds, 15 el A i OBy (EESTASERPEIPY Shesbd ot below the
denatur&SY Ritipgetidle & iHR! SrofHRaLURME ARS S Y i
_ technoﬁ%gy FSee Fi%ﬁre 26 tor gunna???sg¥ﬂgga%gzhggg?nzm a
biopolymeer khizg cdilageotid ysed np detathey canpenemmte farmathé IRt 0 t he
triple-quad nmass spectroneter, which then individually
. .dsqglates each of the six parent nol ecul es by
BHL%igggﬁﬁggion monitoring (SIM. This is followed by the
fragnentation of each nolecule using an inert gas
Thaliedyarogel inhstianofas préseht i@Gérdtoal vay BE Mah@fclufed to include
col i si on-induced dissociation or CID). The intensity
one or rgpre pigspetveragents 1Sedpetian of hemprEpriaisdrienetivsi agaptracepmbination of
ts it BERATRARLLHS; G 0hia)! kﬁ?‘“ S o
oo & SELATRARLLGE A R A8 ORI LGRARS LA s
that may riteemnerpositeainoito chenmhtecial mclgleafs exam@hd giovdafattors, retinoids,

sanpl e and. subject to fr ntation as well. This o
enzymef’ntlgglll & CEPAN U1 Fé‘@?ﬁ?ﬂggg hOai RAXFePTORRINS {#gch as laminin,
fibronedtitl QBSdsEM ArH %ﬁk@ﬁ'ﬁﬂr&oh@s,t&%oggﬁigoﬂc@ﬁd c okli es, antibodies,

_ instrunentation is operating correctly. \We al - six
antigens andrahrebiotagagphiy attivepretedist temin plarmetdutiaa dohmpounds, as well as

o d rnal standard. fragnment . intensities are coll ected,
peptided, Halridfhs oF WRREFCHy ol FRET Ploloeially BcveanroBink, Hfiescfie Seens also
include afit®-be@tiidllaad afti-vaaltagdeh®. rati os | ogtransforned. The
| onest val ue of the six for each patient sanple is

hen co dto. determ ned distribution
doof Ereparing the IEN Based Hydrog ateriak o det ernine the
relative |ikelihood that the person is positive or
RedathNed hisvel [N & ﬁ?ﬁ?&per{egg@rﬁ JPI%EIFI‘C Ao Thelctants are
types of cost-effective assay %t orm options
added igne ot iy aaseguendel endldpeomssigkory tehetiombe@ntd sisubtenevysly. For

det ect ed,.. i nclude colorinetric chem cal
examplQ 1 TS OIS TN RPN il loeka: oag- Bieday EDCNHS
formingeiiey plyiefll @R twSRU MIRO D @R)ss-BRR&Y By (FEA-8R8dylate forming another
chi p- based and pol ynmerase-chain reaction for nucleic

polymeri¢ nefwaet dbesedioappdyperic nrswerkis asciatenprneuhtingesagh other forming an
e i,0 . di i .cheni cal. assays, | C o
e, 1EPRREL ORI ARG FORBAE 1RO RinR Wi Rer, TP Gl which s
importanegsthe perethanicel and; hpsechlBy ohaca . profdad] ofAGe Aedicag the relative
tgbs aspect of the invention, there is provided the '
amounty ’é‘PB?fﬁ%ﬁwi‘ndolPOIéim%WF]éiaélcr%élﬂlﬁ%B pEsNtssE cenirellpd in a certain
. Ratdx8&kivelaR QBgf | ' i i
rangé pat txer nseiadeoﬁlt i gl?ié %éﬂ%ngﬁég?%s&g qgec %g%% ﬁenrlgroa(rl%mam’
causing roreeidsus plogse isepesatiay; whikeh dépetgrienate thé prdpert@es sydevices. Thus
. rld-wide. The two . bvious are: 1, the |
setetiny s L AL comPaEARE BN 0% oD REFIE DAl FeasiieeRs of IPN.
The ratibalfah@tmporent! EanRNAGhIEN irABlet fd RlaRe FURAEEPRA] aPRBSS ocular
spectronmeters which are readily in place in many | abs
around the world, and/or 2, the establishnent of a
testing facility where sanples could be shipped and
anal yzed at one |ocation, and the results sent back to
the patient or patient's physician. [0092] The
structural elucidation of the selected metabolites was

. ] r 1 o o - e




tocopherol s (al pha, beta, ganma, and delta) and four

tocotrienols (al pha, beta, .ganma, and delta). The
wee@doza2smnt form found in Western diets is  PCT/CA2006/001520

ganna tocopherol wher eas the predom nant formfound in

apphcatl n'B[nhF ggtrng glrﬁf)’cgﬁ%ﬁ fcf?gl agﬁha‘tt) (ﬁ\d@h | o'n}%st;,r 181%0 agﬁc?lppropertles of
ﬂmfnmppﬁﬁ@gﬂrated in cereal gralns and certain vegetable
oil's such as paln1and rice bran oil. Interestingly, it

cancer [14] ThIS may be attributable to the increased
fl %Eédrﬁéﬁcbo{%tﬁf thE Ok & SRV ftiof tIH' B‘r b 91) dbe”%ﬁf@aﬁﬁ’ﬂ%r it vivo
greater ability to interact wih |ca

implantatpod fdrytissoe bmglqwmglglrpcseyahediychDgel npaiedhl, witthanwithout added

i .tocogherol counterparts Fas been d nantrated
bioactiyeagents, .musf, mangaiy it Qbe%t 1010[g'1fé1 fesmpegat s equately robust
for han&hr@‘:ﬁldtsﬂﬁﬂnfg' 5O QUbstaftiRPISShbRAR WARE, JupPBirt r@tv@d%f cells and

per oxi dation was 40 tines hi gher that at of
be mertafbpmng @ddp@bmlsel[ cefjeteriapwsvancylanisas torea@racs surgeﬂyu emay also

be dem%&?e&ﬁa §}2; ﬂrglat%ﬁ}act tsgl?)i)r? . egrg)la@& {el?rgﬁtg |Polt%e] red Cgpep(%ecmted

that forP@s@ibpecialisddgppticaings, Uieplfﬁ@t'@hhll ﬁahy ye L6th¢rn@1atauensncs For
preferential bilary excretion 096]

example,ofs jSHeieab [PEIROTe rﬁﬁe fatqriad @@aycmeﬂépaheewlthetyhﬂemble as well as

j epa e [ f

swons hSGRSRSRBERELNSED, WIBM LD I LG0Ty RUB AL, and fr

ophthalhiic pplidaeiens, kymohvrnsamﬂnafaempalr%f eplacamntnt, dse dpchl tohaity of the
amma- and al pha- tocopher ol %ye sim.lar jntestjnal

materiag@g]é rbﬁtqn@ﬁ“m}t ng: ﬁﬂlinpp%eéllt,& pfytha Pyeméﬁflalp‘lmé]s%“ relatlve amounts
are seleF@HQ@BfoR/ﬁfe' tH@?eq[lé' et eéér&?c@' eri and Evarts study

rats were vitamn E for 10 days and
then fed a diet contalnlng an al pha:gamma ratio of 0.5
Physicdl 6€ChemiadhigstingAt day 14, the plasnma al pha: ganma ratio
was observed to be 5.5! The authors attributed this to
Si gni ant her t g o 0
%\’henV éJFeIcf Nt Q t1 Cs%(llb s & lfle?rhnLéS %ﬁ@{a&lggsé dalt%ﬁge\?%f) Igﬁgt L:xhlbn the
mecharicH ippopertids| ieeeRagORCHBdnAtiedihg @fruptuéing oﬂmmlmbwc&d abeurgical
believed to be tightly regul ated by the hepatic
procedttrs% apthée erovids, aqlqslgatsr%lpm Torreglk gmh él ANFYQE afuwe the material
once SRR TRe BEGhF 6E Hatddal Yo Rl shiari gﬁ’ﬂfbeg %h& E’él%g'ls Eéi%]ed to its
rge increases in a p a-t ocopher consunpt1 of resul
intrinsi¢ meshbnjica readehgth nthe dase saind nhiokaspwf clonoeteriahand de t"pﬁ:ﬂﬂm being
Sim | ar observations hold true for tocotrienols, where
appliednj gh dose suppl ementati on has been shown to result in
maxi mal plasma concentrations of approxinmately only 1
B IbiMitG P RE Matdrid lto VM sBint ehetirdgyfor&s! bt R@Bihg @kn &e roughly
[17] showed that although upwards of 50% of |ngested
determygadnby- appdvpadptses i oneqasau@othez:@@nmp WCW@%‘aﬂ%m two pairs of
i dat i
forcepsﬁ@t%ﬁ)?ﬁl%lg a 91){1 Oa;%rlm?@ 9& l%‘o)lste? t %ﬁlﬁrﬁﬂéb\% pﬁmteé%ou? ﬁ’l% ability
of the Iﬂiﬁitf&twltb z\eldlshmdt stneSnmgalfdsmesy Te]ihlbﬁleeeysslfmhaqopa@bse_ e mllable
sponsi bl efor the increased turnover of
commegfaﬁlfoa forgzapmiss om MT'S; FisgropAsd/Col¢ Raeghowed t hat t he
creation of the onega COCH from ganma-tocophero
Fof lt'é'sﬁg% afhe nkidhig Qh t?eSﬁ%mteﬁ‘ kol dhRetS raﬁétthé}n @ intd 8ppropriately
anal ogols omega COOH from al pha-tocopherol. Birringer
sized saifso /’sltemwedetyhahe nirerial | can dbes mmldedmistabis! desdvihapa for tissue

engme(?xggu i)l]?rr'pﬂﬁeté) gt xgc}lrcé nrgg)e;lﬁ%(g nn?a%é?rja‘f ar box Stg%}es{eflo q‘gp%fl?gﬁqg tensile

that the eX|stence of these two structurally selectlve
processes has biol ogical significance. Birringer et a
[17] propose that the purpose of the
gama-t ocopher ol -speci fi c P450 onega hydroxyl ase is
the preferential elimnation of

gamma- tocopherol/trlenol as 2,7, 8-

" 1 . ~1 I T T Y ~




not gamma- CEHC. Not to be bound by the correctness of

the theory, it is therefore suggested that the various
\N@ammmmn&bopherol/tocotrleddl omega COOH et abRET/C8%006/001520

di scl osed in thepresent application are novel

bi oactive agents and that they performspecific and
strengthy ghcetoses 9t BIPBITBGRIC APilYrEn cafi thdnateial ih dividgdnpie haressoyectional

area of P%Otgg]l sa%‘f) {Sg@gl Clé%r \éeﬁtgkietshg{ ?zﬁl‘é&% %@{ﬂes@ d Hf ﬁ) @eﬁ@? ;g,r unit area.

The stifﬁiwy\ﬁncbdnﬂus) ohthwahaerdal és edhdattd froontteslope of ﬂaﬁd)ﬂnSartpn)rtlon of the
ce t the n

qQcopherql s.in yivo
SresS/SER e RTER e L SFiEs I BREd ol o catjded by the
initial l@ﬁ@ﬂtﬂék iod €8¢ CAMR befRd tl?er eest B&SiRS ot {iRA hﬁrrﬁk)tuké i‘sethe final

the other four harbor a sem - saturat
length thla¢ tcst smpe shemg raptuossahinue el length gif the 1ﬁltrad: &srrmmme sdlv1ded
by thi ? gptroduce t he doubl e-bonds, therefore, it is
y lsﬁ% PeE"that all six nolecules originate froma
tocotrienol -like precursor. [0099] Just as trienols
Oav skidlee Nn rep e tveill Apprdvaate kit DeOis€ JF tIRC §dfitield 88hydrogels and
separate fromthe tocopherols [25], ganmma-tocophero
exudatipp §f theaqueassempanens Hippelaneide g}eéallngﬁlu sl data can be difficult
o o801 RIS NSt ERTLALAIRO! REOR SR, ERyogeycn
achlevedJ ﬁnlnaxﬁmplrat thr@rg(hl the med ofieuthieepudlbot inigasaemahlva molded material
cotrlenol to ecifi caIIy prevent neur.odegenerati
Samplesoff SPisgli. e ispileaceliaboyay vm (o edegiaf adeskesmplond the peak
force thtahﬁeéa? kd bt Xpﬂfedt ihl 28! (8 rfpothE Qate & (?ﬁsthg Eeﬁjn E%g }neast &. For
ity to reduce oxidative proteln amage and ‘exten
example i ffoe astpansaofplesoé Inegeried it28ded Bomdbphthelmigi dpphyattoms that has been
rowt h .of breast capcer. cells

molded 3 IR Epe B o A i ST SALY PBposed ptures can

be inse#t&F Qb @eOmaiefial, el Svdull® bakéduided f6f thaariBstkp il 8&lISAMSlantation.
pr0|nflannatory ei cosanoids in inflammation damage in

The twe sytyres 3an thencbei piliediapito At out @ Inoiyigamas wipbiepnstument, such
as an II?S%PVITC%‘ i%éo gégt%r: 52'61#%@?12 rl.ﬁ)gur%lof[tt?fgl"}al(t)eggl Zcr:z{l) e(ti,etggether with

elongat®if & bidak eand rethastib atocmmqhadmm dXafPle] Z@ﬁgr[af:‘&ll thi \B(ixbmli]ech I34 :533-
inhibits the suppression activity o amma- t ocopher o

537 QDN § Wit oSt FReH D Hove REN e e adatiel e apiended

for sur@éﬁ{cﬂ%ﬁﬁ@ﬁ%ﬁb e mdTBYal B ed I?l%% Bt 'a'én%[r}ﬁng '(peacﬁdv\éethé @%ﬁng Gbility to

siblefor its anti-inflanmatio
resist tegungeasghammeliaratisos dterdeteramiog famtom fei mesamgtlﬂ of the raaterial in

itica ininfla tion. nor e ei vabl
such arpiiioghiy XhERes O Bk SBY D et BobiftsePbh cag ang experienced
surgeorf. hei r structural simlarities to arachadonic acid, are
nore potent conpetitive inhibitors of this fornatlon
t han native gamm-tocopherol. [00100] In one aspect of

fitlesirgdh reriomshential solporieniperire fbGBT) of the hydrogel material can

a t
e RO RGORIEEE LARGELEERLOL R PDESH !5, TN oy i
sampleshaftitht meatidax amiﬂduc Or2|°ﬁg)es tmmm: aneé visaalicetshervimg theictoud point (see,

aspect the inyenti
for exaiifinl UBtdapriaebi | c@ebtbence’ A8i358o1 9430 hpr | se
- OC2H5, -OC4AH9, or -OC8H17 noieties attached to the
PYHABYENbOIRMALHHChA HE deRrHFRDyS8ldiThs BR g’hQédse Nefmeability
to be bound to any particul ar theory, the present
coefficipphvandfdrdhe dverageopers sazehfptoﬁxhegatgrlfdglst@ sham}ard techniques such as

h I |
I P e R -,

gama-t ocopherol /tocotrienol radical. It is suggested
that, through this nechanism one nol ecul e of

gamma-t ocopherol /tocotrienol can neutralize up to six
al kane radicals. The present invention further
suggests how a gamma-tocopherol /tocotrienol radica
can react with a |lipid peroxide and subsequently
neutrallze the I|p|d perOX|de |nto a stable
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3. Adietary deficiency or inpaired

absorption/epithelial transport of vitamn Erel ated
woredoabzi2ss es[ 00 105] Specifikally rel ating to BEECA2006/001520

associ ation of serumvitam n E concentrations and CRC

%Fer have, been no reports of si%nificantly reduced
PHG FANEMissipg) aad;lighesgattsn eanaplse be @easyrgd fqrgnatemalrigteaded for
. . | .
ophthal o ite FARIPRHRL S i B ) b BnBlign and
scatter (sbadomexapia Paiest agd tviwgen dophe Ophsiednmaele Wist S¢ii 3N $3621(1998)
332 subjects with colorectal adenonas and 363 contro
sznvSﬂ§ﬁ§§ts fromthis previously signoi doscopybased
sttdy= | ncreasi ng al pha and decreasi ng
gamma-t ocopherol |evels were associated with decreased
ac ciitlevee raddily ahggrefiaretc Mat bife NRftedl KB ! bd WrC&Potoxic or
adenonas; however, after adjustnent for potenti al

minimallyfseerpiablngytoKicanddiocomnagblerip ordts tavbe suifable for in vivo use. The
i: Nyl - I [l of t af or enent i gne
cvorosfYr Bkt 10 308 b R ETE R s ey
to screemnfibr GREgenireadtioitysthefmdule lympiemic isssyl td suresdefdr tieability of the
higglications of .diet on disease_ incidence. None of .
materiag {ouduet gRACSRURYM B MepEmalig cellflmgt inotiire ielramasermsbakppration
assays hﬁﬁg,ef(ﬁng&ﬁﬁﬁé?L@hiﬁggeaf?ﬁﬂtéreévargr%ﬁ?f(@r}ﬁ)) ONSerdn Fi€any DNA
underlyi ng hypothesis Is that I etary ‘deficlrency i
rearrangengguescOf damagetiadiaed dry thetmatent Othenasaysoinaludé mor sigsechromatid -

risk of a.particular disease.. The hypothesis that th
assay, Sl (Bl ahy EKisBned bESGER e ey o) B TISSOBR Do by the
matrix S il 1@iRb nusy ili@Bhitlé Rdys ¢ODEEHRhALEH da&xgéélt_g?dhr(ﬁﬂ?s%%es or

on the discoveries disclosed in this application, |
to the mitoticoinghe IPseteepls fertthesetand wifter dlandardyassies awi kotosinein thart, for

] sk, of i nci-dence (whi.ch ha ot . be
exampll \E& AR G5Bty Trigf P EERE o s AL Ty he
ISO. decrease of vitamn E isoforns and rel at ed

net abolites. These decreased |levels are not likely to

Eg tF,,re | t of-% sinpl e dietary deficiency, as such
& @R@O@@gdﬁ%&lﬁ 3R SBRATUCHGIO VR 641 plSQ BaaEsSef in vitro using
standar€ REARHARE 0GbE Q&alﬁf)fég i€fs fidm qﬁcag[?ggﬁeﬁe aceﬂeﬁ{%@,

h & h
t hese metabolites and not vice v t hen the weak uman

epitheliglpietlendanlbegeeded dithekdigrety matombe matériadwr ntd an appropriate support

oncentrations.and . si npl e the result of
soroung 380 el ST 3 B Ewrt of A et SRtk e for an
appropridd® Whith @Xirhé, dofifdcAOMErdsRapy SRChSRIL @K Bx IFRRNLMES e hidterial
mani fest to a size and degree that is detectabl e by
can be eqfldyfied ¢ ggtermine rowthepshreerlls havh gratims ey dhe ewface of and/or into
sclosed in this application, it is also contenplated
ﬂwlnmgﬁgt the decreased levels of vitamn E-like
nmetabolites are not the result of a sinple dietary
@e¢ hlgilignafythe Imiteriah td @upporrdaigiswethtofindrichells 0hrOAIs€ be assessed in
t hel i al uFtake of vitam n E and rel ated pol ecul es.

: epi : ,
vitro. Ff FLAPHEr BIGHE YOUfCe st & dorraliiool paglRngas besmbsddadniato an
appropridié fshﬁllb(ﬁ*msuﬁf)%/diﬁ QR HhardH’ oroﬁirgalé; ifs@Ra IiIIrltX @ material. An
epithelial cells under an oxidative stress [oad. '
example jf 8 swivabdd supplog Wowd ey wftf ediagerobased gele &8sl fiormpmn appropriate

. CcQNns ion rough .red nmeat hi gh saturated fat,. and
cell ling cart. @g@i’g 5F ?‘i?:aee“?’?reg]ﬁ?c?]iyn(ﬂ“? ﬁiea@a%gfi]z%rs%rao A Gigpropriate support
surroun@fg! @t iredieRdlf @t the 3@hkritiesdd bS ilddbhiBE iRNEBY pRUSHE of a suitable
ment i oned Fent oni nduced free radi cal propagation, of

culture \wedipn $oF # iPEG-defernaiped, egingl timed Epamihation @p ¢le material, directly
. i Lial el i.tam .| ' .
aor QUGEHEL SR VAL g, ST o G e e

E-related transport deficiency, would therefore be
reflected by a decrease in vitamn E-like netabolites
as anti-oxidants, as well as decreases in the reduced
carboxyl ated i soforms resulting from hepatic uptake
and P450-nedi ated netabolism It has recently been
shown that the uptake of Vitamn E into CaCo-2 colonic

o . o



fragnentation pattern conprising each of the daughter
ions shown in Figures 13 to 21. [001 11] Based upon
W0 b@7azess at e mass MS/ MS sgéctra, putative strRCI/GABEG6/001520
mere assigned to each of the bi omarkers. The
%ﬁ§ blve interpreta of t he MS/ spectra of §$e .
4 nerve{pegAT KBPIESGeay b ap ﬁ?n P?Péymamscw AT EQMVHLR indicate
ﬂwabﬂ@f&ﬂhgﬁhﬁﬁﬁlﬁ g&hﬁ@ﬁﬁ?& Yweh.| 0ss of CQ2) and at
'east one hydro noi ety {as evidenced by the | oss of
H20). Furthernore all of the structuresexcept the
@m&h@@plgn@da c@ubaactm;em(hp Cfunltag:tmndlumm@e xoegerial gntp both in

uggest iy of sMur fattyacid.si.de
experimi 59 e el e bt O RUPRRRl it TREM RS eroman
suppleniBatseGhp8FeddORIING: d&jcalal id 8% t9pe GREAMB HeRaRhRseRl (e@dn view of
gamma-tocotrienol. The C32 and C36 bi omarkers were

the mtegdmis aplication; oh yhvo hyidiopglematenah cindesaals readily sletsamened by one
re L 0 h
sited {338 ghe S S 8 88 Lol CPEPLAGAL HRERMe FMinh Ftiny
acetate, rretiifwcztdld/ ehd/nerf O @bwiiR Facldie faxalefvierdetisl structures for
four of, and putative structures for two of, the
4 , elected six netabolites are shown in Flgure 12. [001
Qlﬂﬂli§¥m$he present invention is also defined with
reference to the follow ng exanples that are not to be
GOSALS HEEksE] the BidcbRatihifiBldAHhe EXAMPMERI[i80MiRly to support cell
Exanpl e 1: Discovery and i‘dentification of
growth dinf fige, etheu alakgriabxqanebs dohphastesh éitp t @5 approprRa@e payinal veodel for
ral heal tr ol 00116 [
1mmun<}%§mg§ ]amgﬁﬂoaesgera cfp dergr?(;atl% sg'u]d e]t S g%%:\g rag %g%%ﬁl% gon of
cell grdwimshhigblan@nitsl snidfaldhagebel nnamaal Bﬁt}fd ad¥essment. Examples of
CRC-positive patients (24 TNM stage |/11 and 16 sta
suitablej pwtmle ingludes ofos gxamplea HyEBE ated o Imals RS ﬁb%toh%ve received
t I
alogratfy bf SR ARRLERE M £ AJBERRRA arilr BRI AN reccived
implant® bf sm’rﬂaddmhfmbyonﬁ of & sanduyd, swcaptahbimples ectérmh of a
tunor. Al sanples were taken prior to cheno- or
radi ati on therapy. 0 7] Ml ti on-targete
AL B CTEE3 PO O A B i BEERPY BLErern Efjerowh over
the s@fdceNtoff | Gnd/bf eRAOUr el NEhpEHNYaVR His3@bgicC- Mamination  and
[39-41], LC-M5, and FTMS strategies [38, 42- 44] The
1mmuncphg§tg¢;i@|rms,{r3p t@hmqpq:‘g cat patueef tedpleaying w}mthqrh@:rve in-growth has
occurre ﬁllﬁé Nl h%r I agmflat%%'?:ulﬁlgluﬁ% ﬁ z{rg éf‘e@%‘n gﬂ\})%qm? glglglant. For
examplé, maelﬁhedelbypeEffWﬁﬁﬂmthﬁme\aﬁrdaﬁfbe[ué&l to%sséh?]the fypéxlof cells

18] The invention described. herein |nvoIv@€%the o
present s ays)s assvasious spinipesidie AeiRodiss otob MHRSHreiameny apibodies that

can be 5% toqul'agt%qﬁ‘é Ere@ ncg'Jr%%gerfcgjo?%%fvgrbellgtlﬁ ABitlohMRed¥ement of
ioni zati on , th p03|t|ve and
the nervmgatqnvlmtﬂum&usﬂg] standhrd n¢echgaues WHT [pB>wdean mdn@tlon of whether

the ner%?aa?g q?r}dcg\agzﬁt 2{? \I;L'?% gloéfgégre%{'clf Eol‘gg Seg!%t%/l]lélgg? gqsage used to monitor
cell and 'rfefv%r bidg/ R Yn QR ¥initiD Gk &efebRd PosBophtivRMimBRMWhele appropriate,
ich would be m ssed by | ower resolution instrunents.
touch sepgavity c@mb@%mmradddy) teglariphes lé)ownam thevist, doriekamplg, using an
0

eshesi 5 Retfil i S5l o TREGART B rebsftion &1 ARG Rirves.
or in methanol:0.1% (v/v) forn1c acid (50:50, v/v) for
positive ionization nodes. For APClI, ethyl acetate
organi c sanple extracts were directly injected w thout
diluting. Al analyses were perforned on a Bruker
Dal tonics APEX Ill FTMS equipped with a 7.0 T actively
shi el ded superconducti ng magnet (Bruker Daltonics,
Billerica, MA). Sanples were directly injected using
ESI and APCI at a flow rate of 600 nL per hour. Ion
transfer/detection paraneters were optim zed using a
standard m x of serine, tetra-al anine, reserpine,
Fbmﬂett Packard tunlng n1x and the
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megawor d were acquired and zero-filled to 2 megawords.
A sinmdata transformati on was performed prior to
waomriozr2sg r ansf orm and magni‘t ude cal cul at i ons. POHEARMES01520
spectra from each analysis were integrated, creating a
. peak list that contained the accurate mass and
Applicatiohs| yte intensity of each peak. Conpounds in the
range of 100-2000 niz were analyzed. In order to
TR R RTTRD LEE, OF I IEURREL el r B B0k i OlbRbAcHle and
non-cytowmie(or eaininoallyheyitatoxioy arek plemefiorey suieable fir usaas escaffold to allow
assum.ng hy dro n adduct fornatl

ene
tissue EGEENRAE, OHfalt o FAEED s BeSHABI El P Bh ared, SOt PP gg o o
patient HTFé@la"éé %@é&%&&%a@ Beb %@J‘ﬂr eRoVED, fFSOWbWRT &verage, as a tissue
henonenone Di scoveries Tnc Saskat oon, SK, Canada)
sealant ‘m eadhesm, fas crslin| subs;iitetefqu cosneaesubsiitiice @F 25 eedcmeal twneer The
ssed

materlaf ﬁ%‘b‘f& hdfgd e an Sappnf;ﬁlélat% \;ga% gper106fto érgglfqntaﬁ}maefor e angple it can be

pre-forled & fill ﬂ%@pa&eﬁl@ft@?@ﬁhﬂa@@i dhemovekiiSsue ATEO hatehial\edh also be used
created for each file that was originally selected to

as a Syppogiigrifolddthay dpgseBeinhtosspatibie ablowdissue Tegsneratiahsyipigh may be
| ected was
a3 SAERTERE | QU0 ARERBDIA! of bl IcRE] 50120
Coordi nates that did not contain an intensity val ue
\IveaédlhetﬁttthIHNkhyd@igﬁé nateridief ahe pyesenthevetatoa aserke used in, for

t her processed, visualized and.interpreted,
examplfy ) HEATAPLATA R SRIE SO EPBES i EragLR GREA KELp gy of comeal
inlays, t@fﬁay?sp el AtisIE ecérﬁé’c@ R&sds, PicIkediif) O cahtadd Nubdey MBSPOLs; iv)
d intensity of all netabolites detected. These dat a _
reconstmcbml af skippetdionaldy i m eamgnnationgeith flbru@ (teatl@ce ryesaydar angrowth via
froma

angiogies: 5 BATR A AWt R hrubfl s RERNERAERG: stom con

growth[TBic @ fdréRialibh E(plartlﬁulmh edinslac bf SRk of $he' BRI@REDE €k present
by a colum and each unjque netabolite is represented
inventipg lacle@qngSebm\age cantegteleaigs| o Gnplasty oivdithey eve A gilorgsr lived

cosmetﬁgla%o{haﬁ ecoﬁgggﬁhﬁoﬁg TG F@ﬁd\fﬁp & £ LG Ut ﬁlnééﬁ Xglﬁ% ()trz&g{ugenatwe

te i at sanple spl ayed ent
applicatieny” €gusameant s&rﬂgerm) t]rm shlt aegatl, texet dbod ideemnstived Bgb-cutaneous
blOCOII]%Iﬁ{]ng L en j;tag %S Of&]at)S [an ldggsfﬁ%/ @?S&eag(gt%ﬁa leglgineered

cells, e-% '{)Sﬁé m‘ﬁ?r%w%i&g c‘éﬁ’s ﬁﬁt Eﬁ;dué@Fadf&t ahokd;t ﬁv&@astystghf fnafeatment
bet ween the normal and the CRC positive sanpl és

of Hae(xp@n[ﬂnlﬁ}ﬁ)A Th mveamgaﬂfcnlés em@)ﬂly ha\themaflberhrgnforced and viil)
iteri f eat
implanfiab SR T st e iear PortoRRe o RSkl ey B HERetes

and catilge t¥flaRBREisat i ons and therefore have potentia
di agnostic utility. The features are described by
their accurate nmass and anal ysis node, which together

A¥thoygh thig ppplication jy Bigeke dtrh%e‘bﬁﬁ Byqrogel rapterdaly 5rw111 be clear to
the sklflé-'q' %h{%? 3R giecglg@lﬁlaéancﬁeaﬁs%ﬁtagr al B ﬁﬁt&?y?&reéﬁn%ruct skin, heart

po ty and putative functional groups) of eac
patchemh«aip&hlam@m ofHgunetienlly dngenebied @eppofatimplantanion dfov ek appteiactor 8

of 480 _signals.into ,a comerci all seful assay is . .
Produq%pfﬁﬁ% for dlfmonbiial apd Reve axponvtcriot; Bifacivg §9es. seminations of
growthui%gt%rst ‘f)eﬁt’ﬂersa&h BeS1dRB b ML Ah @8 ORdek cbagé9 Bt falsSfk these other

fromthe 480, as described below [00122] A supervised

tissue cigiePEng/wgbnarativeotedieing epblisréoiisct i on anal ysi s of

m croarrays (PAM

(http://ww-stat.stanford. edu/ ~ti bs/ PAM L was used to

sel ect netabolite features having optinmal diagnostic

properties fromthe initial array [48]. The nethod

involves training a classifier algorithmusing sanpl es

Wi th a correspondi ng known di agnosis, which can then

be applied to diagnose unknown sanples (i.e. a test

set). Several supervised nethods exist, of which any

could have been used to |dent|fy the best feature set,

- L
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normal individuals follow ng the cross-validation
procedure integral to the PAM program The |line
weemnezerl by di anonds mrradrs the previ ous r eRUI/CA2006/001520
showi ng that m nimal cross-validated m sclassification
e ror for 0 ve individual s _can be achi eved :
hodiielh Seien DBt BN BE: e Mafecil o ove g nto an
appro&%éfm tpE et tvdsgéle&g*’meeﬁﬁg 'pﬁﬁ%gestn M%e?‘&ﬁ%ﬁﬁmen@ﬁfé Rferial is pre-
accura di agnosed aS nornal using only one
formedwais abbill thecktneat aitifciaboornga ot ks @ pantiad shivkukss trhaserial suitable for a
n1scIaSS|f|cat|on error for CRCis greater than 95%
comea Y& arrows). Therefore, the best conbination of
net abolite features based on this nethod, which can
bot Acdegdintd wethyanaiiér eg®alinkat ¥ deagBRae ifvBkticGOMerd 8§Fovided a
a conbi nation of seven netabolite features. These
devicg penpiduing gebpdysnglpdingra mgissiahat thel wryseea invgatigmhhat és effective in

fac111t4tgx% fz%g? gro‘kg[g c}ﬁgoégh &léegl?od%ﬁ\g%mlgxgsde#ﬁc Rglg gﬁ“rr individual. For

exampié ogieenvplhéedat e egle afnhs ﬁmchvmmzdb&m iniaterlaB cdro facdﬂa:th efve growth
O |nd|V|duaIs in the study, are ihomn in Figure 3.

througdy e By HEPTeaY PR GemeaTErRing tie Jovitedd dKoRHE maintain thei

touch %bﬁjﬁtnq{ t Hﬁh@fs?paﬁc %ng Ren"PhitRkhd 8iidd dua ocph%hl&ﬁedevwe for
right. Eac e cont Ins two pointson the ‘graph

placeroerg ishbeviepey of e pldobdutall uht:)body dan\bie rfgrrmRCLq Ua\ammdpt)qal power.

Thus, %ngg ﬁg}séh "é" 1Prgiaﬁg]pg %%g 685 Of &%sc@%@ﬂ%ﬁ% the ophthalmic
dev1c§§1¥i Be @&Qlf.?ﬂé@'sﬁ&l aé’ﬁi&lﬁnﬂ'sﬁ%df %6 &Sa aRhéMbnlag] 4 &rB6h inlay, or
he left side of the graph) and two normal sanples
a fulltth%ness aeBna) Impl@RC- Po serthinecibpdinienty, élnf: topbthpingptdevice is a
refrac kgeérr%f 8@?@% a%@%lce tﬁgt chéesdln&t ngep L ba 1cal bo&gr. V\Fifo? example,
en use e recelver-opera lng
refracﬂhﬁr@ﬁir ecorfdcting (d¥Xes Cidr Y& ordunbd gwitle the Ustsept Ildslile may be

p://ww. rad. ] hm edu/Jen%/davarad/roc/JROCFlTi:htm
underﬁtyod m@hb@%waf 7@n they Blagesk Defwren fa RatSNGR qarRRsd epithelim and

BowndRs B@anEhanr@rqh‘Eﬁee&uEﬂt J‘?&ﬁ 1 Vlrg){ef sus the fal se

positive fraction (norm ual s predicted as
having CRC). The area under the curve is 95% wth a
s dhs imaterial ynayf algPb& Ugedaasch éelsvysescsystem tcy dglivep@dioactive agent to a

. Querall,.the d| ostl cura 0 base n.the
partielFE EiopLin e T SUSE g SRS ROGL iR B BB S RRIEabE from the
materfal}lrldﬂ%kaﬁlﬁlee@ﬁx@dgﬁ @iff&s‘idd—lé‘drk%ﬂlsd Pgiedet @] Faghk Hloactive agent is

00125] The nore sanples that are avai | abl e as the
Covalwla[ h@twgl wethe mpETigphy ezymatic.cchanca equphysisgl cleavage from the
assh f I
materflﬁk %ﬁa §u%%%cgllg8tlej rglg%%f gﬁl ggﬂ}%g)?laéoﬂgggw( ;qu\&ssse%npz&l?e%natlvely, the
bloacumbeargemf yay Beerojod efferts fobragrinst the mamedadr panel descri bed
above. However, the drawback of this approach is that

it | eave o sanpl.es avai| abl e as b]inded test se
(W PERCTBPQMASE Of e ieheat Fonsee. t“?f‘aé”ﬁlsﬁ@t 4§ Jraccrigl s used as an
artifich] QofRE. FoY tﬁlspzfﬁfblﬁt:zﬁmn tHeemsRAR! 8 Hréviriiel 38 %qmlythQEﬁésE artificial

into two groups: one for creating the classifier and
corneppeag » patiel ﬁsckaexsesateseltsultHMe for acorneryveneer. doapoirdade Yith this

. a nd .27 n S. opti mal number of .
embofigent e beRReh AR B e S gt BB imaBupiem fpg Jow lign
scattefihg Or usi ng these sanples was 16, listed at the bottom

of Figure 5. Wthin these 16 are contai ned the subset
of seven described above. The classifier was next used
to predict the diagnosis of the remaining sanples

(blinded; 22 CRC and 27 nornmal). The predicted

probabilities of the blinded test sanples as either
bei ng CRC-positive or normal are plotted in Figure 5.
The results show that two of the CRC-positive sanples
are given a higher probability of being normal, and
two of the normals are given a higher probability of
bei ng CRC-positive. Figure 6A |ists the patients,
mhlch were used |n t he test set and their actual and

L 1 s — - - r o =



ODS 5 u, 125 x 4 mm col um, Agilent Technol ogi es) for

full scan, and 30 nL for NB/NB at aflowrate of 1
worbdomozr2s§ 00 131] El uate frofth the HPLC was anab@eed2006/001520
using an ABI QSTAR(r) XL mass spectroneter fitted with
an atnospheric pressure chem cal ionization (APCl)
source in negative node. The scan type in full scan
node was tine-of-flight (TOF) with an accunul ation
t TH® pRiserk - i0O&GHRios BENEiteniaRs kaheembatingeRe hdragsl M&8Eal. The
Da, and duration tine of 55 mn. Source paraneters
kits maje cempgise o Teadis madehfosmefdhe guserinl pdiey ngry: comanyisg Bl iwdividual

comp(%%ﬁits é?%ﬁlés) Jrlg)%egi% E@{ﬁ%g?% g&)%ﬂp%wd%m@%gu gklltnmay optionally

furthePedrapiiseadne(dPMhore Biactree igenn ATHeAi8 thayafurthEPdompt®se; instructions for
Decl ustering Potential 2 (DP2) -15. In MS/ NS npde

use, 08¢ AMPTFRHRIRRIS SpRvERiScane QS mOrs dRNvRCALS fohasISHRE YA the injection or
e300, 18 S5 A98 EIE080 208, 850 EReRA s v
plpett&alﬁt&cqs adg@v droppett lor csibdilasi madleaila;r gapp(o@E() ddliveB85 whiiled, or a

CO||IS nltro ) of 0132] The,
comb 3o ARG IR hLBTORHES (2 e, Ko gt B BgRagHL i Separate
contaﬂ@'—gp‘%é kit @ty ﬁl'rtlﬁeroéorﬁ;;}?sebd I%{R:E l‘iﬁ fife RIM HBRABed By a governmental
Figures 8A to . The top panel shows the five normal
agencFIrGulatimgathh enammfatcam panelr sofc edublogicalgrotias.fwhieh @rdre reflects

ML T e R ——

greater magnitude in intensity difference between the

NQoNEdin & GedCuieputhralingdd$ therintdieios edesarited herein, the following
bi omarkers. [00133] Figure 9 shows three sets of
examplgy ,ag‘cﬁfgdfoﬁassltss&@g{dr he fsj,g;stopg rthatj thegssy exaqpples are for illustrative
t | t
R P S S R s A
five normal sanpl es, mhlle Figure 9B represents the
average EMS for the fi vVEXANPEHESpl es. Figure 9C shows
the net difference betmeen the top two spectra. As can
EXA@ Y- DS qass range between
: 4E5—aht-ooo-ba are barely detectable in
the CRC panel (boxed region). Al seven of the

bivbaearikBr SNi@eﬁtdoﬂh@ﬂl ewitdskil)] MH23 B ﬁl@fﬂho‘hﬁb&thanesulfomc acid
detected on the Q and were seven of th

[MESaBQmaamg Apdigpin Rﬁd tSm mgorr(éég%g/é@ﬁrgwwsm éoetBX} 3-(3-dimethyl

er 0 S -
amindii AP corbolfintie] OISR SR IFoRRNRETRIAAUIS L . MPC (2
methqca;tlbyinkﬁtl@d qﬂmk}dlmylchvlﬁleg wae plohased drdn gimaa)nd@bles International

pL {GRET B iy o Hio s dlfiise Sr 480, A By persultae

(APS} Bnd NQ\IQ:@T ReghhéMmel &Hﬁ@h@@liaﬁﬁne (HMEBS lwefd bﬁl@lﬂi&'@d fhfn Sigma-

PAM al gorithm had Sel ected seven features Wt
fﬂdndbptlnal di agnosti c perfornmance, we re- exan1ned t he
initial FTMS di scovery data for netabolites whi ch
a e -
H’Q‘g J?‘QPL?’S E\qwqbﬁ}ﬁi’ﬁdlrgl\gsa#lpﬁﬁo%pfs rn%qal rlngﬁf %’%\;/ wt% Nippon
collageﬁfsorumiahlaﬁdl() Wil we0 S28 M MES Weﬁeﬂﬁxédymawersyﬁﬁ)ges connected with a
nol ecul es related to the seven PAM had sel ected wh

plastigTiee 4 aihacs-WleT BaBe Fubsqoreyly. dR-5 meroh M&@a&atqféﬁ{lagen to MPC
C I [ H
was 4: th}ewgarlggtﬁv%%#t(g%f{ i BE HEE*I;J of %ﬁ?ﬁg? nglg\{dasggj’?egfgg 12& the above
mixtueaviaaniHO( 8 edcloks gnge. Ne)xx 4. ﬂ’smhdfdli’lta}@lﬂacryiahj wmevafiphati@dVPC of
ganma-t ocopherol were identified and al so showed
1:2, vpscipissisd dising: 2A99 ¢4 npigros angerAelshoptheyipg sipted s the regfo of PEG-
and AT). Based on this information, we re-eval uated
whi ch nol ecul es shoul d be carried forward into a
hi gh-t hr oughput screeni ng nmet hod, and deci ded to use
the six C28-containing nol ecules, as they consistently
appeared to be the nost robust discrimnators between
the t wo populatlons (CRC and nornals) [00136] Exanple

~ Y a1

Kits

T



acetate fraction, indicating that these netabolites
are non-pol ar under acidic condition. Furthernore,
wo bay/ogeese preferentially i offi zed in negat i ve PEZLCAN®MAE01520
indicating an acidic proton is present in the
. nholecules, [00141] The structure of gi ven npl ecu] e
diacryjpte jto MG &% xed ¥pai fTﬁen theay Wawsotﬁowglel&rwxe d&ext, 25 ul of
fi i.tl.ans. t ' (fi.c f u
2% APS g TEPAED DS T IED Ly RASKA V6 100 i ko folowed by
injectfoRadTHFTIL6T HINE/NFS €61Uti6h &in MESICinl Rok@fatice®Wollagdh MH, of 3:3:1.
different fragnmentation pattern. In addition to
The rgroof BPRgo gotligegerisralye kapt constantbdrethisl sendy. i NROI i(2)Y) was used to
. the a t nerated by ClD can be .used to gaj.n ..
aciusi i€t BIVRHT PRI B Dol miteie SR @l LRl ind imcubated
at roo@N &t urd@sthC FI0% Bdm@lity fon 16 ReurdBIThe &STAREMholdé- wekd thansferred

all paraneters as previously nentioned using nitrogen
to an gacubrior @ 371G ffemS dayrsaforspruriiey BN depptgg @ chCDa@ﬁPC IPNs
- - e Si. tabgl.j.t S .
ryropg P A 8kt N MG oL T ABEOT Ol Fopred s i
same siethoabi | ity for HTS devel opnent were subject to M5/ MS
fragmentation using collision-induced di ssociation

b g camine degims Skl b B SicauAirg e,

NiCollMPe IeRpl3emdt Nitonaapldpia - abtndie trae Lol rioh 1999%5RPpon collagen
anal ysis node. Figures 12A to 12F conpare the

with rgtipuefi aptlegenoVPChef 441,53/ ¥ band B4, respectieelyanma f or ns

of t ocopherol and tocotrienol. This figure can be

f to for the follow ng detailed structura

(H“"é§§§%%§?1ons bel ow. [00143] Based upon the accurate

mass MS/ M5 spectra, putative structures were assigned

t Reactivroindelke(Rd).onRIskef she banesnwety detechained| dsapt a VEEE GEE

interpretation of the MS/ M5 spectra of the bionarkers
‘Eﬁm¥%9@5fed that they all contain a carboxylic acid

noi ety (as evidenced by a |l oss of CO2) and at | east

O bt Y MRXWni§ERET Y Th@ Soptihld eReaRisYn t &8 shfiPIes OfvasHfdasured at

Furthernmore all of the structures except the C28H4604
wavelgngitis ebwhige, dP8HNOy 550.H9Rwnd 64 ame usinga casidmydegigned instrument.

suggestive of a highly saturated fatty acid side

chal Thi $ 1 mat-40n Jj.S..C ' t W . C28
edha 1I£1 rd (‘t%s t a’g%l is‘rgsg, g);llgeg(z trsnjﬁ‘rglglt gfé% L}Hé@g .%%T%aénples was
detenﬁﬁﬁg amthg@g Irlisitmﬂgjlé(ﬁbglew&caﬂ; Uéﬁf@?{lﬁ%def 1333110')ﬁ011“h63i22_€td samples
0 be nmetabolic byproducts resulting fromthe reaction
Wme%?“@éﬁﬁ%?ééb@ﬁ€¥ol and the |ipid peroxides of linoleic
and ol eic acid residues, respectively (Figures 19 to
2 Wy ated lt®niMat. MEriRP Galdr SodRRObE shilpR W¥ROLAI&FAEd fording to the
woul d be obvi ous to soneone skilled in the art, m nor
followwgiefipaini ons (i ncl udi ng, but not linmted to, the
| ocati on of a double bond, the |ocation of a hydroxyl
group, the stereo or chiralyQg tion of certain
carbon atons) woul d not distraét sfgnificantly from
the identity of the biomarkers as described. The
wherdBiagd Ve denmé welphtssdfrdsiet wné swolterf saagpidniespati®elyhown i n
Figures 13 to 21, and listed in Tables 5 to 10 for six
f the markers further characterized bel ow The masses
Res“ﬁ%ported for MS-MS results refer to the detected mass,
and not the neutral mass. These are referred to as M
Refrdt6iv6 @fdexand Wi | | appear to | ack one Dalton in mass or
a hydrogen within the fornula relative to their
neutral counterparts nentioned in the previous
sd@bleghlists Beaefiacsion irdex aliey af exltagen h}’fﬁagfﬂ%gat i ve
i oni zati on node on the mass spectroneter. However, MI
masses represent the sanme nol ecul es as the neutra
counterparts. The subsequent NMR section refers to
neutral masses. [00144] Specifically, MS/ MsS data
obtained in the negative ionization node for each
bi omarker was individually anal yzed for structura

o o . o o s . = 1




the phytol chain takes place at Cl12-Cl13, after an

initial |oss of water betvveg Cl7-C18, generating a
w0 p@ges2ss of mz 223 (C 4H2 ).

fragnent, CG4H2 O (nmz 205) is al so observed and is

al so represent ativ th t n of next two
consecutive fragme e glgsw S70) and 162 (Cn

The ot her couPEBLA2006/001520

Saegeb) .”ﬂggfoégw gf’if‘ﬁﬁgﬂ'@%ﬁg CRPECS”H EEBWPC

16), in ad o th& c%ustomlgge% of watl (ntz

BT Rl Ly T i

falehotee ey tHDet hyl ene fragnent (mz 405; C26HA508)
Is al so detected. These observations signify the
Optig@il eppmsmdssionng openi ng at C2-C3 of the chroman ring and
hydroxyl ation of the C7 methyl group, generating
recursors for nethangl and. ethylene fragnents.
iﬁ‘a%g Ppites e rerulil oPUcHldreBsBsEeRved due to the
fragrrent ation of the phytol side chain. C eavage at

C18-C 9 (M z 349,742 BGHa TeiRAIRMM at Cl-C2 after
an initial water loss between C18-C 17 (mz 297;

0o

w@l&ln@ﬁ(@ﬁ) fwhiteowed zby a Iosseoof anqsdner watseg nol eesy e
(mM—z279,— G 8H3 1) and—cteavage at—Ci5-€i6—(m=z—185;

A@i@ﬂi@ﬁ%‘)‘“%ﬁg@ anong them The anti ci pat ed

NiCQgVESE ati on between C12-C 3 were al so observed as
I§W3counter88r?e$ ecul&&r5o.on HABYRS, BBt ]1 BTBBHR29020.7+2.8
nd 223 (C 3H19CB) . [00 149] The M5/ M5 spectrum of
NE{Z@HM&E@ (Table 9, Figure 17) al so di splayed the
exnect ed watldtO-and 7<§drg-%bn cﬁoaiit%le 1886%lel (ﬁﬁ“@Sl 89.910.8
C28H4A9O4, 405; C27HA92). Siml ar to that of C28H470CH

Fl;igﬂacul e\evm(j9 z 64 nﬁ%%%ﬁlz 5%;3 ‘II'{: gesttg\(\%’? te91 20.3

Npresence of two free hydroxyl groups |n the structure.

Mééof fe; phydal §in s at
IRNEBt i ons, 6k.JSte6t§/1een 2t(5'32(1%51-g %9%%5 Zg‘?@% té%%%o 599+33

D e\ aMPEGPRI -3/ hadd VL OHE D &gl ca 1 0SS Of water nol ecul €
(mz 277; Cl9H330) . These P gnents establish the

absence of a hydroxyl group in the phytol chain and
Mechanécal pseperties i on bet ween C17-C 8. The structure of
bi omarker 7 is assenbl ed accordingly. [00150] The

MR SRRELNE B fectfichRrdplAR SorlbN L;?ﬁlregsl%?é%%MPC IPN4-3

0SS of {8cll €s
demoht7408) a buedk ainess hehighraado@kPaf or a | oss of water and a
carbon di oxi de nol ecul es at the sane tinme (mz 405;
C27HA92) suggesting for the presence of two free
hydr oxyl groups and a carbonyl functionality. Sone of

the fragnents ObsqfaB%@.WcﬁaﬁEﬁﬁrQﬁéﬁiéscm to that of
_ C28HA9R, of which the only difference from C8H5106

Is an excesNidea/MPCcof wWieal/mMpd Oan&lﬁﬁmﬂe Aiceligpc
Sampled an i nippjals wat er Inlsﬁ§3 et ween gz A 7 1297

Ci-8H3303) followed by a loss of another” wat Pr P(‘lll e

Axerige 279; G 8H3i O2) vier e anmong them Subsequent | oss
MefinainCH4 fr ogl 61815 | O2 e 1:805 esent e oy ¢ he ol eatoar
StheR& mgk mz 263 (C 7H27Q2). The nol ecul ar ion peak of
mz 215 (G 2H23O8) is suggestive of a fragnent of the
AysiggedBreghai C13- ond c e follg by
Stees$(BPa) of Caéﬂbﬁgégnent %u%é'r%% t he Lﬁ%?@ ge of %1}2@808
phytol chain at Cl15-Cl6 (mz 187; C |0OH I9(13) was

AvBsEeRIge as jbheoparent i19Rhos the next
StegyH&ecut i ve fragnments, resulted due to 1oss of ‘a Wt er

nol ecul'e (nMz 169; G OH /OZ) and an et hylene fragment
(mz 141; C8H 3Q2) respectively from C10H 9C3. [00151]
In addition to the six C28-containing nol ecul es, MSNS
anal ysis of the non C28 vitam n E-1ike nol ecul es was
al so perforned as shown in Figures 19 through 2 1.
These C32 and C36 blonarkers thought to be nmet abol i c

. .



node. Fourier transforminfrared (FT-IR) spectra were
recorded on a Bi o-Rad FTS-40 spectroneter. Spectra

wowrrng/omessur ed by the di ffus®’ refl ectance met hedI/on2006/001520
sanpl es dispersed in KBr. [001 54] A sem -purified

Awrhgebi t ed a g, xt of -t.ocoph [ -1jke an

MgédutnsMRx) ot r%@é%%)?ﬁ_'é fi ke 23%6%785 [ n?‘%l%i \ spece5r7ﬁm‘425
was purtfied—by—preparative—TtCtoyietd—the
structures as shown in Figures 12C to 12F; C (3, 3.6

EquiliBpatedwiafer cdnten¥y) ., E (5, 3.4 ng), and F (6, 4.6 ny).

W refer to these novel structures as gama-tocoenoic
acids in_the follow ng sectjon. [00155] The nol ecul ar
f orhmpanilibratehyatse ?@B@%ﬁ@f ¢oliggeryects wegeqilsaameasareddfablg 4)
determ ned as C28H4804 (neutral) by HRAPCI - V5,
possessing five e ' The FTIR
absorptions_at ?Tg?l% 4( g‘r&%uggﬁ%@%%%&i@n?@éh&qqest ed

hydr oxyl andy; | g al »gi he

SEDIRR spealCEULO o JRer T 140! o Joand 12) o
indicated the presence of six nmethyl grioups, four

Whtef tdiiténtcar bons and a | on hytol chain as present in
@gma- t ocot PPENY’® Fi gu?(éz“%%%( 2) [ 5092804 Anal §3841.8%

assi gnment of the structure. The only carbonyl-1like
CHiBmPEBARPIAs)ysdc 173.8 (C-23) which displayed one
| ong range correration with a nethine proton at dH
2 Ip4ittd-bip@)mpadilay afsayadicatdabat bioxatove descirithed IPN hydrogels
functionality, usi he | oss of caybon dioxide

promis Gp B iV U AR 0 s Sxte iheh Sutofy et Bup B
dan (o nldiesave bembayatdaRitc8l1addnMEPWohRidnd BN k&Rt nerve
proton at dH 2.28 (H4) which together w th another

growthet hyl ene proton at dH 2.28 (H6) showed HVBC
cqgrrel atd Wit h. carbon at. dc.130.5 -1.0)..
T(I?éélgre gltrdeglpoﬁwusl f:'}atv fv\%ego ch?sl,rélngqss%fi ?P'rpé azdmg}#‘gnﬁtnglﬁ mgnth. post-

operasiys teempagedpivithentsel of J@sioa- Grofated] @bMtralftbiagUuedntib? Bbrneas. Both
On t he phytol side chain,|long range correlations were

(EDGApElep ar$s eePIRRINARF husag: Goplagen arfl medival grade porgig collagen-
IS C t ) - ) y t S, . .

PCBR M5 34 (gl L LA05 O hpocin ee

netwdrf §ai2oWQ- Thiy coraprdesnthe BPIN (pglatimng calumm dvith-rOssfiiked recombinant

H- 25 d th b t dc 56.6 (C-1 8).
oo ) S e e s
hovyioRaplt NeAAFEIR FAREE S, IE 10 RS0 Al o

collagenainty ficagprepletelynatural7gnl yigeg B aldpying nkiyecegentiation.
structure of this gamma-tocoenoic acid was assigned as
Refe Qtlfsl gure 12C). [00 156] Ganma- Tocoenoi ¢ acid 4,
Igure 11D (4) had a nolecular fornula of C28H4806
(HRAPCI - M5) indicating five degrees of unsaturation.
1. SchnaleFTME ahdoLgdbi @iis @dsB48M6délr hppoachky 43 wttdbilty: theory and
l.%%%ge ied hydrmé(\yl ‘?n(il(scarboyl <Igroups. The 1H and 13C
appli %B’W%Rﬁé% Vel ks PR L2486 1%t of C28H4A8O4. The
only difference included an additional hydroxy group,
2. KdnREiTc HLa1PH, Mhipddkt ena i 1178 ipi
fragnment ati on?ﬁ V\Iﬁngé%pngrglggfpéh?%g%uzg?&gg%a%ﬁ,h olipid polymer
for sugfare modidisates iBjomatetals @085,026n$3%Med B8y the 1H - 1H COSY
correl ations of the nmethylene protons, H5 (dH

s LA Gl bl ol 0 A A B

2001, 812s89damfi rmed the presence of the carboxylic group
indicative by the |oss of CO2 nol ecul e and M5/ M5
fragments due to the cleavage between Cl12 and C13,

C 4H2503 (nmfz 241) and G 4H23®2 (m z 223), which
further supports the assignment of the diene on the
phytol side chain and hydroxylation on the chroman
ring. Hence, the structure of gamma-tocoenoic acid 4

o o s o A NN F A/ A==




and 1H - 1H hononucl ear decoupling experinments. In
addi tion HVBC and 1H - 1H COSY of C28H5005 di d not

wexr 8258 he | ong range coriel ati ons between neCTrgA2006/001520
protons and sp2 carbon which was a common fact for the

0t he 0 ri.enoj ids C28HA84, C28H48C6 and
w.._i‘l..._m M gﬂ?géﬁ?@&turati on of the phytol side

chi n, whi ch c_ofi ne this structure as a derivative of
YRRATRady0 6AP peffofm&C i denbR R ME HRRGIhalIerMY ¥drScteristics of
confirmed the presence of the carboxylic group,

IPNs prepaigdeastia Erpennle [t imcreaging the comdehtraigon bl collager sphwtinn from

17 L AP 2 OSSN B S ST S S CHcor

was usédhe ring openi ng between C2 and C3 and the saturation
of the phytol chain, the rest of the structural

S/g%)eqts are sim]ar to those of other identified ' .
BaAlS; CNippPR solsaspswIne YIDHISRS Mpgorppglipgthpnesulfonic acid

: ; cit. Hfa. 1t 0c | |Gk )
M, SRS RSS9 GO SORIEHS PLS oo
N-hydroxesustingnide(HS). oMk eias ptitvhased dtdml Biadonipatibles Iaeedtibyl PLC

UK. Rebft é’r@%ﬁ&&ﬂé@é@@t et%(@fv'vv gbagya%t@,%&‘giuﬁeﬁfggﬂsx and
N,N,N',gssame@myl RihyeyRldiahinB ITENRID) WL %vﬁaeaggwhﬂw.on

ata, as shown in Figures 12G and 12H, spectively.
[00160] The netabolites were isolated fromserum and
Preparatien of NiCelUMEP’C EPNp Hiydregels.by NVR A total of 200 nL
of serumwas extracted with ethyl acetate (500 ni,
- [ i ' vapor at n
By 'SP O N ot OSBRSS o B b Bies s
were mirgd is b epirgds tenne@ed/Miihra plastd Tennded-weet bah. MNedg 12.9 mg of

100 injectjons, 40x) with fractions collected in 1
MPC (0 T8 1 M Ca i) vt iotohisa b BPonet S Bbwhich 0.2 mi
was injdE€ Mn@! Wk eboVt thixfird Jia alyomp%icf’éiﬁ?ﬁné%(?o'h%%,%g 1 of PEG-
concentrated to dryness using the nitrogen evapora{‘tor
diacrylgtebowtigBratig jo MPGeofskeRiwap injedtededia fars@0tuil aricrakyridge. The solution

exhi bi ted .a.m xtur f her, | ated co ds i.n
was thofyEfEGisde i At S BEREL B B GERBIY sy heceed
via a 108 {ilhm inge, fHIRNAREDY Mjeclibn P 88 i@ bf EOTTRBSOCARIMRAI (fn MES) in

acid 3@& .6 ng) and gamma-tocoenoic acid 4 (2.5 ng).
molar rgtigator @oRNYr Thahds! . idie hoswgbiave dnikiibo wias 235t ifd agghabs mold or

. g l4 0. . ing.cycl hexa.e-q()}—fzct
plastic xf_nUEt%?ﬁgc@gﬁé@ﬁu%)oarrﬁtlﬁgl@#geag oqng te};li){peelrzgure with’ 100% umuﬁty for
16 hourgdftreamblds e roiransfutied t& af dodbarg) at 3Ja0ME- 3 BARR TS pit-B6rith.

6 (4.6 ng) and a fraction (6.6 ng) which turned out to

e a Ju xture, - coenoic acid 3 [00161] TLC Rf

gé.‘lé“ﬁ“‘tﬁé% @}%@ }ﬁ'&%@]&ré{;@t tedENs mada frpm 24% colagey selution.

13C NMR spectra, see Tables 11 and 12; FTIR (cm 1)
ProperB3ifeaddtemen€ 935, 2852, 1741, 1465, 1377, 1178, 726;

HRAPCI - M5 nf z: neasured 447.3490 ([M- H , calcd.

447.3480 for C28H47O4) . MS/IMS mz (relative

T ex(RAy (Rip -ofHthe smopkes were defggpinedigm a VEE GEE
refractof%gﬂ%%' 385 (20%, 279 (10% . Gamma- Tocoenoic acid 4
62] TLC Rf = 0.21 (cycl ohexane-CH 20 2- Et OAc,
10: 4:1); for 1H and 13C NMWR spectra, see Tables 11 and
OpticH TITRnsmiwsibn. 33FrAngiisyion2885hyd2&eE8, salnpid, wWet66measured at

1377,. 1057, : PCl - n z: neasured 463. 3449
wavelengthis ofjw ,“%é?@%%%%@é éﬁ%ﬂ & 0 gpapeltdesigrgds iyrpent.
(relative intensity): 463 ([M- H , 100%, 445 (50%,
419 (90%, 401 (25%, 241 (20% . Ganma- Tocoenoi c acid
5 [00163] TLC Rf=0.79 (cycl ohexane-CH 2d 2- Et OAc,
10:4:1, WV active spot); for 1H and 13C NMR spectra,
see Tables 11 and 12; FTIR (cm 1) 3125 (br), 2941,
2855, 1736, 1556, 1466, 1377, 1177, 1008, 773;
HRAPCI - M5 nf z: neasured 445.3333 ([MH , calcd.
445. 3323 for C28H4504) . MS/MS mz (rel ative
intensity): 445 ([M- H , 100%, 427 (60%, 401

7 NN A NN PN ~Nn A NN PN A NA A N - NN A A P Y LY.V A NS




4000QTrap nass spectroneter equi pped with a TurboV(tm

source with an APClI probe. The source gas paraneters
waeneozess ol | ows: CUR 10. ' CAD: 6, NC. - 3.0, PTEA2006/001520

400, GSl: 15, interface heater on. "Compound" settings

gcﬁ as f?I I 0\{\5S nt rg{héeﬁlg nt| alau E@%)b{;:al%%ﬁfé%}?g&l%wdums
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ohe parent ion transition for eac Ite
The siz¢ phswiplésomast omnt hkémema Ofemous housekeeper and a single
transition for the internal standard. Each of the

W HEERS 18 TREORERE ot ot e P S P Lt o he

ﬂﬂk“wﬁgaphaohs apprOX|nater 1 mn. Asunmary of the
overall nethod is shown in Figure 26. Briefly, the

met hod neasures the intensities of each of the six
bi omarker and i nternal (-0 & 100% transitions (as
shown in Figures 27A to 27F), as well as a
where Whgﬁtf@k& ke Hﬂs‘?ﬂrﬁ ik BH(L tshﬁ Ies Fﬂes}é%ﬁvég Q9
preV|ous y det & m ned e en oge ously present in
human serum The housekeeplng bi omarker is a
Resultstet abol ite that was identified to not change with
di sease state, and should be detected in any correctly
Reﬁacﬁreﬁgfed serum sanpl e. The objective of the
holl¥&Xeepi ng” biomarker is therefore to ensure that
sanples collected fromnultiple sites are conpatible
W’hé PN g didESl fremit209A sglatioe nias slear end @nifdien (gshewatieFigure 1).
deternmining the | owest nean-nornalized | og(2)
The reftqcah%méﬁwas a%arptsm@telf he4Px measured bionmarker :1S
transitions per patient. This value is then conpared
; i bution of scores generated from nornal
(nnwai 3???%%%?5 and a CRC risk factor is assigned
accordlngly W confirmed that the ABI 4000QTrap was
daplaty sumsharizes theaesilty ofreptseat fragsmibiéortt.r ansi ti on peak
areas using the nethod described above by plotting the

peak area ratios g&b%Q§#gﬁ§%FP%ﬁén%ganS|t|ons ver sus

the i nternal standar or each of the six

as wel t hgshousekge tlabgli t €
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mat eri al whichl allow

assurance of instrument linearity. If the housekeeping
IS notdetected, or the calibration curve
Nkwhaﬂﬁ%ﬁﬁﬁk&? Al ue >0. 98, then the sample run is
considered a failure and the sanple needs to be rerun.
[I@B]bGB]ist'fahe/ aldcbatienl tpnepeirtigst d)fageldTh@ Ctmeiley stréneth sed dhodulus of

. [ ' I ke nol ecul es are asso i th CRC an .
NiCol YR TBi e s GapTr i g meisio i CLebe HEmEslsgbRpared in
ExamplOr. 'Hib§rtargl‘§l MiOsd & ﬂexﬁ@l@ ‘Bﬁf hard Pe.BY flchAfbt 68 BEsKen usiflg forceps).

renal cell "carcinonma, | ung cancer and 20 breast
cancer sanples were analyzed usi ng the HTS net hod
descri bed above. T#ble 6 deghpricelipropardesanal ysis are

—stmrartzed—n—Tabtes—13A—which—showsthat—the ———
Tensdle sirenatly (BPa)t he HlonByirfa brag() s afastis Masdubys(MPaY,
when a cutfoff ratiro of -1.3 1S uSed to determ ne who
shodbe.obe43onsi dered at4hog6.73 sk for the pogssamse of

di agnostic output in Figure 29). This result
irrefutably verifies the decreased | evels of these
novel vitamn E-like nolecules with the presence of
col on cancer. However, here it was al so determ ned
that the cross-cancer conparison showed a sensitivity
of 70% anong the ovarian cancers, and 36 to 40%
sensitivity for renal cell and |lung cancer,
respectively. These sensitivity values were sel ected
based upon an 8996spe0|f|0|ty cutoff for CRC (this
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intensities were observed to be significantly higher
than those of gamma, siXx tabolites with mol ecul ar
WO eomksass corr espondi ng t o ‘6nmega- oxi di zed PCT/CA2006/001520
gamma-t ocopherol /tocotri enol netabolites, which have
Equili neyeglr bt%en reg rted in the literature, were observed
q“'“ﬁﬁ ot i fﬁ%p?? mals and in the CRC patients, whereas
no omnega- oxi di zed al pha-tocopherol netabolites were
qhs equiBibrateiheser dontdt Wgs88PBLCONSI stent with the
recent findings of Sontag and Parker [53] in mhich It

was shown that the formation was ove
FOXiP dAPImAaEPilia fRYs c‘BSﬁé‘reél th@trétrr: atlgﬂléZWé’&p H%N olydrogel
promotla(T'e tﬂgﬁg Et\xteﬁr‘l ERPG% %}@:%)tk:rlsextélrﬂ i ‘Eaﬂfﬁ?é(%ﬂlaéV on
t an sequent ne IsSmo toco ero

vari ous hydroxychronanols has aIso been observed for
EXAMBMIJOIHi-EN s alsi fe e
these metabol i tes were not dlscovered by Sontag and
Deviceprar vor [53] or by Birringer et al. [17] is that the
onega- oxi dati on nechani sns descri bed by these
%bemsueteﬁ%maﬁai Pedté @RI @bed Oin- i ick Argpleahe hésserially robust
ganmat ocopherol / tocotrienol netabolites. Qur results
implanfahlej watelatshyith (gmbansed Jaughtetiarnd lasdeiny & pMAwHSORSPematerials
c r r
prev1org§g:i£gafv§., %gérag{sl%{ nét%e[(gp gxlten k@o %en ?)@%egf ﬁfgﬁﬁ gglot n‘:{)‘tpt) até biomimetic
moleculs3| dush aobhlaisamtltaaaaolasd tyatural e;atarzemlﬂmamam mapletiied (EIM) found
cells. [001 74] A nunmber of ot netaboll es that
within \{B¢ dgide FEER a%hlt?eE‘i’%fﬁ%‘}nﬁg“ﬁﬂl AT el Stength. In

addttloflo ”szﬁt%d Sdr llﬁ{klﬁgo gﬁ&ﬁe v&ﬁk’t@év'elebﬁt:&' drdentdd irsd s@a‘%thzatlon of

tocop ammat ocotrienol - related. These
collagell'lﬁihab&alnl st:ﬂolﬂetd furthexoerthlan@eelhﬂtmayt apdtegbnése of tiaasraateoai These
e nu er of carb n ecul.es eci f | | y.whet
enhanC{:!fq1 }g s 3gre éfé?ed T J9CC gnlsa)ln gpkl(ﬁﬁ) ga’r}det)lf%glé/all Prope fs. Results
suggesi5 Hﬁﬁ SR afe RYRAL BIRSiZ @Hd shigdriok 6 B8mAR 8O BhK €Smédsein optical
derived fromreactions between gammat ocopherol and
clarity,pad agw regfingeption f epmeal selleaidneryasipyigioc, and ol ei ¢
acid lipid residues (described bel ow). These metabol i c
it of gamma-tocopherol /tocotrienol undergo
NE“HQE%QEquedﬁ%%nega oxi dation via P450 during first pass
nmetabolismin the liver.[00 175] Not wi shing to be
Hﬁmrh‘hsbynaaﬂj,al panpiiced amikiveoof 10%hev/py esbntoliagere ttpednand 3%

cIo ot hesis (Figure 36) i Ii ati t he..
(1) ShPEAT T E7 R R P LA gt Ligbi et BCIAH Nippon Ham
(Japan)e%elatslsab@@t}t cA1a v REOG LTS Ue H,0f) aQRQuﬁ@d aPdobdo give 10% (wiv)
contenpl ating that the decreased |levels of specific

concertatio Aaé%dsvlvmltltamnmomttoslomsmh@ prepaded ey disgadving chitosan powder

| | o
ovrw b3 8PiaeS Tt ) i 2 2% Bt Ao TR F B -c. he
two scﬁﬁ’thdrﬁetzvb@ th@ﬁtlﬁ&ed oh ¥isyafgd sfst@ndatr greddieishingl eﬂiﬂseto make a
This inpairnment represents a rate-ljniting step

homogepeous biand gIrioR {0 preevIIRKIBS: YRTIQw: FTese kst aea% £t yﬁ%@étdehyde
I
and EB@g@Fb) Q{] ég |u§|¥ ﬁg?c}egél'og\a/r'g% . %trﬁt > devgllés é ? dlstmctwe
properti¢s BXsSed $nahé aypje oid concemratiof of anwsa- llrlkeltsczindrblomlmetlc component
eﬂa%helral cells. Assum ng an equal diet in two
(see TablQ7 ki dual s, the person with attenuated vitamn E
transport into colonic epithelia cells will have
el evated free radicals. This then becones directly
proportional to the decreased serumvitamn E
nmet abolites as described in this application. However,
the hypot hesis al so contenplates that the resulting
reduced | evels of omega-COOH netabolites in the serum
wi Il have a negative inhibition effect on the
prost agl andi n bi osynt heti c pathway, due to a decreased
conpetitive inhibitory effect on arachidonic acid, as
menti oned previously in this application. W
hypothesrze that the resultlng actlvatlon of the
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cells, higher concentrations of ganma-tocophero
ver sus al pha-tocopherol in_colon epithelial cells,

wo prezessl bi oactivity of t#i enol s versus tocopﬂECAmemnsm
and an increased turn-over of gamratocopherol versus

ha roI St nce supporting the
Pfepafﬂbg'b ‘gf@e edg%ﬂmﬁ"l'ldf,'ﬁ’g‘ﬂgﬁ ﬁﬁl‘?i)r. enol -rel at ed
processes are selectively involved in epithelial cel
{JEQFP}‘ asiBml] S0 &hitbdanNefutidarasWrlibd &50. 6%L$)|f'%dlot%" @bllagen
oxl dants are consuned over the course of their
solutIOIf (ehétosamrrodlagent # 4k 5:1 maadarf kel tnomeérpagle@ SyRnge alihetdopwposition
was the %lxed wltﬁ)ﬁcﬁf l\gﬁsl Ct%ﬂéeg?lrsllt ﬁf?@?fl‘ Elaegg sl“}t%a%vg&r% was then

mixed &ﬁtht EBC/NH}S cpﬁﬁlﬁﬁﬁke‘r r4peht gERCINEG) ymm:dlmgerr/elﬁmhn)ng 3:1 molar
mechani sns, anti oxi dants have a limted capacit

and
equivalgpaptio pnd EDQFMHS@héé mplayequivalepsemtighin B33 o Mighbuffer at about
o_gof€ n e k r 0 :
orc4-LSBENA T DR UG Ty LAk Mo 8 Wl mped b
repeated @uinpiig betwepnnthié firspbed facerd saitigeathronghaheTes vvoul d be
bi ol ogi cally favored. A mechani sm whereby a single

ma-t oco I/to i enol nol ecul.e can neutral
gt R PRI horBP G s LU 56 Gamaaely dispensed
into 50§ lilﬂe%t RHIAY nld\& Aaadurdd fAl atdbs t@ﬂfﬁeﬁﬁﬁé’ SIS hours, and then at
terature surrounding free radical propagation. [001
37°C fo?9]6 Hwes, prr b@Q%§luUﬁdll}{ gtvalroomedtatait bﬂthﬁa@p@eelnes Each final implant

ext ensi |ustrate e
sample o\?/asaejltr%fugy()é 8(?1 ?’rgfn s %tﬂ‘@ gﬁﬁr LInersion, in )P a%[?%&tepbu%e?gds saline
(PBS) téﬂ PHRA. C Fagdllg, itlse Uﬁﬁdhaﬁedartnpmmmycﬁbﬁe@rw@é lipameRsed in PBS
hydrogen radical is abstracted froma hydrocarbon
solutlowﬁt %un&BSrcoptpiningolfy chiprpfermhaitZ03ettp éﬁﬁmlfﬁ’é@?‘a’t Tty residues
and to #uglh{?mh é%tlonbgﬁx‘agh&g' on, metal ions, or radicals, is
avore ’n- Urisat ur at ed hydrocarbons ver sus
saturated hydr ocar bons. In biol ogical systens the
IPN-1 (E®10-20:i on of peroxide is the initiating step (Figure
30A). The peroxide radical can then be either a)

abi | i anma pher ol - dro e (Figure 30
Jtep) SR bRa i, FOROERERD! bbby detthvi3-C-
dimethyRHigProfdyij OetrBodidlle (BDEYt An€ aseBydroxy¥hf@nimide (NHS). The
Sem -stabl e peroxi des. The two peroxides are then

collage@éﬂhverarléﬂeltdo apd HVCEQQN@S eepas-diakertware wjked together at an acidic pH
¢ [
o sl SRR EFA G pLERGH SNy By cd 0129
buffer. [A&E’dr sufficienotigting ayoitorsas (Dlﬁﬂherlmki cbﬁ@ohaelm wetopinceddn hanold, and
superior to al pha- tocopqer in detoxifying nitrogen
were a@ﬁ’%‘i@ Qeureminghe F’&lc{ tgdprm ¥R vo study of Stone et
al [60] clearly denonstrated that in rats fed either a
prepatytﬂ,tt ol ANnURIER coftaPifplaRGIPPRIP, ratio diet,
rati1os o and 1:18, respectively, wth ei t her the

recomrended daily anmount of iron or an eight-fold
03 oHed methltosmsqlmmﬂewge@ddqdow Osmbpk er 1% collagen solution

[chitos%tgfg}%%:g{}%ttc @ Ttls%%%re (r:artl% 1r} Y gralhea RI.%]%: 052}? rgg IT eec\é?rlp%sftlrc]n was then

mixed &Bh@4 tRICPSedudfer |u§1Y1g|aST ¢fPelCRdeqriey TS 11(12@96 wa§|' Hien mixed with
i ncreased iron had no effect on either a

the hybyrithargst Belgp reew| [PEGHN B et 825 dniolan eewmém rtaﬁe EPGeNHz; at 4.5:1
ra

oot 560 I, LAPBEORES e IEnSBAa0 11 28 s

at aboutl#®Cs4fél ithodtest blllhhle bntrdjmmsnbéﬁre mm;v(mlioﬁsi wenatomplerely mixed

concentratjons i he cql on er than 10 tines
by DG SRR G BRI PO GRS a Fa S Faed BFeLeet r ce
radi cal formation in the colon is nost likely an
iron-catal yzed event. [00180] The hydroxyl radica
abstracts a hydrogen radical to forma stable nolecule
of water and | eaves behind a lipid radical. A
t ocopherols and tocotrienols can neutralize these
hydr oxyl radicals, thereby preventrng I|p|d free




linoleic, and oleic acid - are neutralized by

t ocopherol s/tocotrienols by this nechanism (Figure 3
wWAa2oor028258 Thi s nechani sm aé‘bears to be sel ect P/BECARNIV6/001520

gamma-t ocopherol, and is supported by the observation

t hat C30 products of gamma- toco her ol
HHquRb ofaf %awéfaaﬂgfyohomag@em SR Wrgerdmenedipiely dispensed
into 50b§m@ ns YaPlafERDRE! faﬁm:ﬁl‘ad a3k Foo?ﬁ ?%&?erﬁﬁﬁ%ﬂ@hf)ﬁr@ Mnd then at
egradation of the initia eroxid
37°C fgerﬁehmlre dn f100% luneidite anvlrmmamts atl‘wtlnmmlweadtures Each final implant

toco I/tocot i.enol raded.in the
sample gy R SEPES5 A Tepy s AL NG iR R RGHaGs, i rered saline
(PBS) ffad QC&&ur@nF‘mau&l ﬁ’l'edcr@&‘d ﬂ&eaaﬁh;%h, h}aﬁslgrém Need GfehchREdH PBS
be neutralized by classical neans l'ipid oxide
solutlon aQiIS%alln 65530 cgpt@ml@wb% whloyofgen) sl o sermanaie hyiieaetiig rgsidues
dt %% f ¢ al %antg) d al kene (Figure 33). W propose an
and to et POASTICURE Pf%‘i‘i’lg wher eby t ocopherol /tocotrienol s
can neutralize the resultant free radical al kane. W
IPN-II PEPIRSE): t hat t he unhi ndered aromatic ring structure of
gama-t ocopher ol /tocotri enol can accept a hydr ogen
radical fromthe radical alk re

sul t
hegcalloge/Fiisen blsadpwer s1opy HERd PeRg 2 el Gresatiking syseem
i -
conr 3500 A K0 DI, A IO NS i .
dlmetluyhmnnta{jropylhgcarbodlcmsiex (BDKanend adN- batﬂrsxyS'ﬁhq:lBlmlde (NHS). The
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an acidié Pd df %b&ﬁ%ﬁl@e HrevéhtiniREFgs SO iSinD @NAN-MdrpidibRiiResulfonic
appears that ganma-tocopherol can accept a maxi mum of

acid (ME&) bufwr@@,grﬁuiffa@m@amgn(gppg@pgs glathe migedgcqrargsitiongyere placed in
i SHB n
a m°1d ﬁwﬁgefe\/\glgwﬁé Vi é% ?Iﬂ(g%g? %o\%%#ﬁl ge capabl e of

neut ralizing six free radicals. [001 83] As discussed
Resulter evi ousl y, the ganma-tocopherol -related netabolite

that results fromthese proposed mechani sms under goes

R et e g RSP Bdep R S 8R el o
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T sSUe

ENgT NEE

ingis a

rapidly growing field enconpassi ng a nunber of

t echnol ogi es ai ned at

and organ function.

repl acing or restoring tissue

The key objective in tissue

engineering is the regeneration of a defective tissue
through the use of materials that can integrate into
the existing tissue so as to restore nornal

fun

ction.
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United States Patent No. 4,452,929 describes an

aqueous coating conposition with a coll agen
w@ocee2f@at i on of about 1.5%in the final PCT/CA2006/001520

col I agen- et hyl eni cal | y unsaturated conpound hydrogel .

Exanpl es of vision enhancing ophthalmc materials that

ar.e non-bi odegradabhl e d eneration o
o SVHEEFPLLI P L - ey cin wﬂ%nt tﬂﬁwg e n%t}@a‘t}ganto albumin and
SRR Efx 160MEVEE andIESR! TRk PEDEreBpRAGLIY! €S, these
gluCO{rertat erll alé gl? Ir)aalc thelt(’e?(leagsﬁcrlet&g/ andS]optl mum
t oughness for easy handl i ng during surger especial ly
TG rEEinLlobydrnaftl W,’@m ais istddeds tec Hemensitiated Meqoormanglhtylstablllty
countri e need
ol B Bt RS 2B PRI e e kBl and
also sttztlﬁlﬁtyh @\'Sﬁlet MR e thRhas cbltd s éﬁb@ertv@cuglh%ésoff ®rsamples but
l'ing during surgery. This background i nformati on
samplﬁews {ldeigct after R daysu phnysiag sebWEXI ng known
i nformati on believed by the applicant to be of
p e a t e t : .
REapLEnEl FEECRERR 17, RRESTM, BRAAR o prgepgacterial species
(Stapl@@ﬁtﬁ)kfuxeakuréﬁsaﬂtrapnyc@fcut pecpredce Gindl P semdomrames icemvogenosa). The

const. t ut S rior art alnsg6¥ resen i nvention. . .. N
corness JpFRYPIERUSEIE WARVEIGP Scbisi oA a%s:fleefécfna syuthetic N-
1soprd|$g'l’a%wlérﬁﬂelb%.s&p pBlyRiek dRolidBd 86 PRRREAR! EllYaR!l YA diensions of a

t wor ks Ns), and rel ated nethods and conpositions.
humap noaccowdhmheeopwctah clanity a%peemrzdfcomt:e ;ﬂaeb epimthetic cornea was first
rovi.ded

soturQd Y e figolot s BREY HECT R A B R i) anfgppreabitiy

of theP@Or}iER af alsetiel s Ditfeeineirélaidle p@a&Hagep ®f Gfatér)@olR@Ekl WRA polymer
networks is based on a biopolynmer. 1In accor dance Wi th

were pyedtip ereagsiibdiffersnt ?W@%?%é‘ﬁ‘ﬂs i Fodneqnsuctihespeodused in three sets

r.oui

o fivRIY!SIe! & g;%tga%@te 106 2814619 3¢ U6 RORle R LOIRria. After the

inject@mnplid sorMgas cmni:‘mcuhan@l at foons tterppdrytoer far 2ved 8vdrokrswarich geowth of
second polgneric network, wherein the first polyneric

bacterig Wi A%e5FAt he second polynerlc network is based on a

bi opol yner. In accordance w th another aspect of the

| ReSAtd: Qwet BaERrihIScAnRVVERbiRervbd ih BP1DI1QdbisED Bofea constructs

hydrogel material according to the present invention,
than infpemancomgapiromithgeye(bankani nt er penet rat i ng pol yneric

net wor ks of two or nore polyneric net wor ks, wherein at

I [

9505 9185 Pl R PI0L RBHIRL P e AR 088 Vi mini i
by laiblédra@fatoplist Aot alnckencss ghlflf).nA)SbG g Spant dlé)rfneﬁeh graft was placed
, resent |nvent|on there i s provided devi
into AP RIg ( %vpaaetlﬁlékteewﬁ%/atgﬁaeamw i@o 1000 pm).

i ncluding, but not limted to inplants (e.g., cornea

EXAMmLmvs)cmgeﬁﬁ%tmpw?rgg@rsve condui t, bl ood

€ and cat heters,
t herapeutic Iens |ntraocular | ens, and net hods of
névlateatalan Nippray edfageBRVER HRECRIGP) M\ln@t)hnheoahwseebmc acid

i AR A o B8R R - amean

ammd)pwpyl; |C@ﬂbod1|ﬁ|ngi¢r HCP (ED&]) hiNcialdrox ydaptigisideMaHSe oﬁt@nlncc atid (AA)
properties (strength eIonPatlon and t oughness)
was pyghasphrore odldgichg PEG- @b%réf ate(MVEYIS di HRRORIUBY p@qﬁelfate(APS> and

rQs [ he
NN RS S arle T Bl e dpfHE EPEMBIARIE Blo il s
and | PN-11 conpared to those for Control-l
Cdirepatation, of {inlagen/'d A BN$ Hydmge@aﬁrsﬂb'g@ff enlpf 10 0 wt% Nippon

colla%e:nas?)gl%tﬁ)%:gﬂg Odlaﬁlg E&ﬁ(@‘ﬁ?? f\(}'g'rggrgigfzf I tfs_z?oeslafrrlélg%s connected with a

depi cts nerve growh on the surface of IPN—II (EPI O 1
1) hydrogel. Figure 6 is a photograph of a coll agen-
synthetic copolyneric IPN. Figure 7 is a photograph of
the above polyner (EPIC>1 1) |nplanted |nto the cor nea

r o o, g,



surface, (a) HPN-3, (b) HPN-4, and (c) HPN-5 hydrogels
on day 6 post seeding; Figure 12 graphically depicts

W0 b@7oesessrum st rengt h hydr o‘g%?l s W th differentP@CAayenot1520
to DVMA ratios in kPa ( standard devi ation); Figure 13

plastif FAF a3t D cHF ORI bt Sl ARP 41 a1EeB G b 1 i) was
inj ect?dE Mit@tﬂeoemove Flighdreyidd Oatﬂr}hfé?(%( 'lgﬁngé? F’T'hgdg', Bgﬁulmﬁ@ Riacrylate

lagen to DVA ratios In st andar

in wethdv i rzﬁiol oA dfilgilivas irﬁecgahmhlaci] Lymélepdyeinge Vit s dthcghiﬁse stated,
transm ssion of col mléydrogels Figure 1
r

the ratip ¢hFEShiliagylate i /éé| WaS| fhxe\si. dhenthe itios) W%tgtbﬁmm}yiy mixed.
Fourdy§ 25ihe DYATG8Ch Sy TRRAEEAoNMRIAR HEsf WasSnBlRY 1 o 100 W

uence; and Figure ni ng ectro

microb e gRf AR etl B8 A e@ion BT QSRITHIRS/NHS 2d16tisineMESY 81 ABRIr ratio to

dianeter: 300 micron). Figure 18 graphically depicts

collagen NHt pH616: bdl&grraufapf &G0 eallagan evas g l@PNC@n}S@W}@é@t this series.

ure 19 .s arl on_of .t ht h
The nogBERi RIS Fal o MG A 8 o Ptplctydl sadr E8hp gl wien 100
humidi6efdk 16 hC Thet1h: mdmsﬁwtn%ft%anﬁféﬁgd Gitb Wi EBRGE fdtrpbtteairﬁg at 37 °C
control. Figure 19 shows In vivo confocal images of
for 5 h.yBiegasuliimphydiege! aas sobusrandttranspasentoper at i ve conpar ed
with a set of typical untreated, contralateral,

theEQ@hhqgemxthC IPhB shom1that the re- gromth of nerves

Into the strona and sub-epithelial nerve network
(ar.rows e ef f ect

alBP 4R etbq, fquﬁéo Sleg)eﬁp Nﬁlop@deﬁlaédncorporate bioactive peptides or
growt‘ﬁoﬂal:t%%en/l“ﬁ&' {1 A%@Ra1s BN Qﬁ:f@lgﬁq‘?rﬁ g HAEARE S Btutes that have been

proliferation. Goup A guency power (RFP) =0
shownyto Grapupe Egeﬁzﬁ@&ﬁm Oﬁ\ﬁormaiuq@lls:anckﬁ@gto@@/of Bevegedegraeal @gves, in

partica P FepiReTR T P L UL ERFOR] DRIORIGr Eh 2003, 2005).

Matefililh es5alslebd m@teqtfbﬁaénvaﬁy ofddrdwitefabtats®llerkRfletsat] 06).f i C
terms used herein have the same neaning as conmonly

under stood by one of ordinary skill in the art to
wHibgbiastye pay erlqveler peaterialnat qaneberusedrforiajibipions) of twaglifferent
r ly I

modeﬁz&gtplgtg?gi V\EI de l%elghclﬁ t?.t“?"s?at“ﬁ R : H {ﬁ)léec?gfég mY:tB 1r‘f‘1p1anttable delivery
systeros (agjueoerss, valays, iolaysilirhaluir gdafts$,aind12) e therdpdudicrcen@ctrienses.

a significant portion of water or aqueous solution

hin its str e ter mer, " used

hsteoen FaER SR ¥t el B R presal B depgps and ae
curreiBN @Bk cted RIrnRdlar %Q%@Frotécﬁoﬁ ffSll&Qﬂgeéﬁtar&ft anB&efractive surgery,

pr esent invention nmer nmay conprise nononers
penetfatiag legratoplastiie @nd émn{agc eqp@helmi dqﬁq&qﬁq a Theyeare manufactured from
pora%% ére ﬁﬁ\tlﬁe Pgﬁ TRYnd UWRE Id‘? ergﬁs(iorﬁ%%esn ghggltdsr%rree%d&e%ny available with

orma anc

dissolubib tipik WeP, 24, asd 03 GOuRETIR theotet ] &xpeAmentaBind @lrligal evidence
occurring polynmer. Naturally occurring polyners

suppqrisA r@g?efor Bglllaggp é:o;ﬁ)@gl ghiglds ascp qlr@g dﬁ}lm@ idgicg agd in the promotion of
epﬁh%éﬁ&&b&ﬂh@g%?dnlhe term "bi o-pol ymer" al so includes
erivatise of the naturally occurring polyners
that have been nodified to facilitate cross-linking to
a Hopretveet drawpartky nter thefe térdcdsninehtde otheir Tekativelly nshort lifespan. The

e 0 r.~.as used herein, refers t

tongeCOHAIE e 4B 72 s By g Mo i HE Rt R ahturg and visually
occtuﬁrv@ct;mdh layviedratd @ hpgtiar tﬁwe@hﬁeawlwﬁféa&%sa%e The

term"interpenetrating network" as used

herein, refers to an interpenetrating polyneric

netmork, which is a conbination of two or nore

polyners in which each polyner forns a network. There

is entangl enent and interactions between the networks.

When swollen in a solvent, none of the polyners wll

dlssolve in the solvent As used hereln "optically

Y a o, oy ~r-ns a1+ e



As used herein, “full-thickness corneal inplant”

refers to a deV| ce that is,gonfigured to replace all
w@eoopae®250f an unheal t hy co?%ea of an eye | ocaP@mCA2006/001520

anterior to the agueous hunmour of the eye. IPN

AR e el in’ Bfalibd B SRIE L ERb b} L e range of

therapét@k hﬁﬁlchtﬁbrf@ Mahiodkdn ephifplolest pRRtee, | such U] Ter rdllef of pain,
not limted to, clinical, theraeﬁleutl c, prophyl actic or

mechapisalripiestianld smeiusH supprive drusnehy ey GBdIs0 98t er i al  can
be used to replace, restore and/or augnent tissue
[ upj.e r
TSP B J AR R BB, B o B CEhmp R R RF habi2BY PiSratcrials and
therefard aarachar cczreplletejzy Ibamzom{taubkexi oCamgplorationms cay:tootatbdl rwnhy synthetic

bandagaegqlxlagt ! ﬁter?sé ?a%):glgl ﬁ%%lgp?&to g?gﬁ‘gé gg?graglgxq:slxg ﬁ% changes 1r(1) "comeal
physm(@‘ilh aphicR! cAan qieaat k! Glpithé@tial prsﬁ‘@r%ﬁf ' @rﬁi teﬁd&ﬁél‘iﬂlt compromise, lens
ling, inplantation, and t I'i ke, which may
depos1tmm:,| tatierggutoamungtlvmhd ngtpapri‘gtr}aI tanfunshivits arpesipberale dnfiltrates,
ﬂ\}&? e?r da ce 33 enbodi ment of the present
microfig) ety d’gsv%sg‘éa ®% rom the I PN hydrogel nateri al
are pr oduced usi ng nol ds. Such devices include, but
aAnglﬂy bidcBinpeble, osuitaBlt dedexagited aldat thegdpeayS c@itgtt lens that may
mpl ants, which are fornmed to the desired size_ and

be alscs@td@teo lopd) dags s Bherréereiighly desifsbls Spisable lsmsesi Gan e Agpde based on

t & S of tf% dresent invention, the IPN material is
womdsé&d |pnoopa f%Ilmc devi ces, V\herel n the material can

provi de one or nore of the followi ng benefits to an
. iﬁHltoeiaahlﬂhthamc\/mxbymemH’Mhydurzgel knsitted: (i) a desired

fractive index red optical rit (for
utdiie bgpiadopresgent o B SOpGFaRen Fyfccats. bR recenty
rece1v§d3 atdredti gl 8fl %ﬁbre&oﬁ)‘% R&Li¢R fant NMArhARE€c A fapPBiiohy. It has been
human cornea material of conparable thi cknes g (iit1)
reported Wepomete wpuntbhtalmemd,alm hastesiontpids efieah 3§ years ago,

chitos$) 5\/' é: %l %% t\§§ élf)lag %ovokdl Ilg{ﬁre]ﬂ Ii%{ C&%T& ’ %Vn)(a}(%t%xgtggﬁg t?ﬂ this has not

met whﬁ @&édeﬁs bécatisecafpAreis riod solublet maﬁahffﬁln‘i/atef amd chissas gel does not
di sorder or traumatic injury of an eye. In accordance

have agood machanigpBengient , the material of the present
i nvention can be nmade transparent, or optically clear.
TRE dPRLBEA BbrefRRhAbsIA aQ@ HRbdR ‘iileﬁ@ativ@g: lv#:?@us%d‘&h Eil'té)@evelopment
corrective curvature. The material of the present

of matemiabsnfor arseiss ®mdahbllsstifwes etramplaphtlhal ‘hhase dewnds have were

found i B ood HGh e bl e GRS AR SukEBTRaREY st g tosed in

vitro BAVRbeuthndolisi§fih @aIhME ahd atea@urtdnt@tuna&geergvtestﬁrgomtx’adent and pig
t hr ngh and/ or over the device, and (iii) can be nmade

modelp frt LBHIshigesiPear or visually transparent. Wen the

device is a corneal onlay, the device is effective in

f ] ion over the anterior
Theragg Pg?gﬁ[#vﬁﬁﬁg e@cég’%bﬁlﬁéh?g{\l materi al of the present

i nvention can be manufactured to permt gas or

nint eée@ndande fwitls iooe aagect edjuthe edvdntion) t shighdyt bioednapatible bandage

i on. For e case of corneal
Coma%ﬁtp“é; t?rﬁBe‘t’r‘&tué?’%éF r%rfgn?mgcgga Y$& onl ay is produced
provi des for or permts gas and nutrient exchange
1 befosreewolisd-Besmgn' s menbrane and epitheliumto
maintain a viable, fully functioning epithelium Such
2. nBeeteweestalici ncl ude gl ucose and factors or agents to
p r
3. A?ER%)Z% va ﬁ%gﬁ&g\gs sn?xr §§JI(ISUC % gogélpt:ﬁ{oﬁ ?tﬂ@ eratt IT treatment.
4 TEeteadezfmmeoSJ‘Bauée:kshEewﬂpagabl e to or better t han
that of a healthy human cornea. The perneability of
the material to nutrients and/or drugs can be
noni t ored usi ng conventional techniques. In addition,
t he novenent of the nutr| ents and/or drugs through the

. oy



oxi di zed pol ysacchari des such as, but not limted to
oxi di zed chondroitin sulphaéﬁ oxidized al gi nate and

w@ziodiozeess hyal uroni c acid t abl e bi o- pol ynerP&T/£42006/001520
use in the invention can be purchased fron1various

S CollPus) S0 R s buBRRol R SRRETS Rty ™

der [ vat ive thereof is selected based on one or nore of
the follow ng properties: (1) the bio-polyner is
bi o- conpati bl e and optional|y. pronotes ceII adhesi o
anbhigyr Wk RCBISYED rusiigo ie-s¥Nthicy POBRRRE hthay pmbepe the. biological
I V,
propégJPgss gp ch 8 \E@ﬂll gﬂ%g:;«i:'cgfﬁ%zg f[ﬁ'o gggs? of \Q‘E#ltﬁ%hcg ggdrtggels fbgr forming
1nter1mnamnﬁ1g ndnwbrknoffhblpmmﬁeemhstaf thﬁ@(ﬂlitltifﬁﬂs: hmﬁ)s enhantal Hyoaddition of

el SORREST, 9 Nk S, Bl ROLYEEC Can e

porcifie @?éo\ﬁ&'lagﬁﬂ' & ﬁ:'a&lnﬁﬁl'aﬁghdrﬁﬁf' cQlagBRYNadE & 't))f)e [ and type 11T collagen
Ccross- | or tenperature. In one exanpl é

avallablg tﬁnm Elbrcgen} dsnsaddntmewrlrom hioagtive fhgtdrsdgel, pbytuhadogrnyth factors
to al gi nat e.aqgueous sol uti.o a derivitised
or driggsy S 5 Pefreor R SR EROSs SR LIS by kel ol e

(oxi di zed chondroitin sulfate bears al dehyde groups),
Mangfactubige 8Awdisen to crosslink anot her bi o-pol ynmer, such

as collagen, to formone conponent of the IPN;, (5) the

olynmer may forma transparent | PN w t he

syYﬁaF?ét foduble) qprayans gad PR ﬁ%réoa@mﬂaéatﬁé echitppgRe s used. A
syntH28e rﬁdxﬁ’ﬁ‘x:?e?%e&&sshﬁbérw Aryhc BedUPEE- d151cr?fatb%r methacryhc acid and

applications, such as a sclfera patch n ot
VHQMpymmmbemgpneemmhg areas. Synthetic polyners anoners

that form synthetic polyners i ncl ude, for exanple, but

no m t.ed var al k acryl am de, water sol uble

ﬁ?@?ﬂ?ﬂr‘&?&aﬁr‘y%‘&‘g‘ﬁi‘c &p ate acrylic acid and its
deAl raapé \b@&ouagéﬁydyneeﬁb alopolyfREiaYIPART Ndvifg 38i190%amdtert@®ntent, a

derrjvatives, met hacryl ate, 2- hy droxgeth¥
refraghiyenindex/ p%ﬂéS zmﬁ‘gpwg&%,%d%l}g)@ag%rﬁwlon (for 50 hick samples; see

nyl pyrrolidone, gl ycomononer
Flgu&@?@?ﬁﬁg‘gﬁgé}ga%loﬁ%oI yneri zabl e nononer which is
derivati sed nonosaccharide or a derivitised
ol Mgolsaieh ardpegics hdrieexddapthese lgldyegeisydro ay feloys:
nmet hacryl at e and 2- rret hacr yI oxyet hyl gl ucosi de) The

anﬁbnmlcsmdng&l (\MHam bi (Elmga}mnasbrealt(%)st ar E]amy: m»dmlnm(MPa)

are—hydrophittrcand—usualty contampotynerizabte
doubl gd@pds,g t he pol ynergozmtigon shoul d occuigogt) 57

t enperat ure bel ow about 370C, or bel ow the
denaturation tenperature of the protein, in sonme cases

such as when the a protein as a bi opol ﬁjmer such as
coltuage%slhl%tm@eaera@mh@ B¢ ﬁ@?fa@éliﬁ%ﬁ ehthesphydspgrlt, Her example by

e I
inr e LSRR SRl R D, P bl o
stren@tie d?o imprevéimecheartical estsegetht skuglﬁelcend:anmanmi oﬂuemponents such as
ri ate bi p-active agent or, co ﬂ(xthe

appro

collageh BRE e SHUHE APBITEToRF 1ed: felomy B drogel can be

immMQAd ki@ atdoNBioR X BHRIER: She B AREL inY)ﬁoﬁgx% b SolnhBhe Hﬁﬁlop@addltlonal
incorporated into the material include, for exanple,

polygnemdmhtwoam o0 ghe strengthaif dlee hﬂh@gﬂ%@hquld bE enladices i Bhe materials have

beenI gmlﬁ t(h be 1(%0:0%}@ %I%nl% rvtt 1) gg% l;ﬁgz%ga%{as:%l C IqueZ)}x Slrlfllppan? and can be
1mplﬁﬂéﬂfﬁ§1&ﬁnez@ stnagesy mdfsathasemaeyihoior iRdrpoadionP Bidstive factors.
antigens, and other biologically active proteins,
certain pharmaceutical conpounds, as well as peptides,
fragments or notifs derived frombiologically active
proteins. Bioactive agents also include anti-bacteri al
and anti-viral agents. Method of Preparing the IPN
Based Hydrogel Material As discussed above, IPNis an
|nterpenetrat|ng polynerlc netmork The reactants are




for handling and suturing, be substantially insoluble
in water, support the growth of cells and be inert for

wa@ siong28ss bl ood vessel , cat er or intraocul apCT/€A%006/001520
for cataract surgery. It may al so be desirable for the

ort t rowt h of erves It will b

"Bl B it SR b ol oo B e sgniadttenses tha

are bla&ﬁh;ba@ﬁueom thh BrofRie Wo@hd—ﬁ@édlrfgeﬁidydrear@bﬁ‘étérlostatlc Such contact
characteristics. For exa for surgical purposes,

lensest ¢ inglude |varlonat/oaﬁefé drugs nB@aﬂe\teaP‘?WléﬁS/ and/elx gtﬂ"@h efSCtOTS such as
| -0 ouygh. to.s ort C
NGF \fvexjt Heurottr%) ;l]( rraglg{% lﬁ%ﬁt eﬁlé ol er capaiggrrx Colrl)h ha r# x'aa'tédo mto this

chitosapRynthéld was, toswxhn@Sbmmgmm&@aaﬂd dfug RALMEE MBBtmanufactured
the optical clarity of the material w |l be inportant.

contactensgpeasgitienallope tuiable dar ¢rgnded seaniod-3 merks ‘?felP%&qfve

anounts are selected to provide the required
EXMAPIECt 9f 1 SUI CRpHiYNER!  FORCTARAERIRR | "ANISCNPHRAERIOR

COMPARBMENTS® ORTHIEYE properties necessary to prevent
tearing or rupturing when subj ected to surgica

procedur es degyat e su for ce
SRt rendiifiok SaPifhroind” SHHE pF sPBRCH G SpBnk has been o
succeérshlﬂ ABthbd t MoWEverBé iRl hiOsdn®s ihdvaReged, RAch a¢ pRSomRd surgical
tearing is related toits intrinsic nechani ca
time andrth gftqmretnﬁet efowrgied dkilki Sepeing ey e case signiicaghippographic
d1st0r£1l<}r? ah? }%hoﬁ ﬁ' (ﬁgasﬁ%qll P?rgs m%sca? lxtets yngr h«InJB&b HR&&H Qllld cause
d Sheat S, ear n
inflantir@atgdhl ynddekes neonesik. b&ddxpphatlyn gutﬁﬂars eas chuse Qfppifidahediscomfort. In
directions to the specinen using two pairs of fo
additigp.tnonrhipqdegeadpb le U s 0 KB ot ish eXigndsepalisalcs oo tp.
guantitatively nmeasure the ability of the material to
wiAdnedieddiah gatd Ao ﬁﬁﬁ@%tmffzﬁrn@p@i@ﬁﬁcﬁ{ & bR vér'ﬂdu§ es of tissue
pur pose are avail able commercially, for exanple, from
adhesMES, can st subdividaddin@o s gnthetiaradhesives (¢ gscyamgacrylla@ derlvatlves) and
. material can formed jnt.o h th to
blolo%ﬁ 6§%er§l1veg§(eé |gy nglg%angit z}drhﬁ%‘lves e;{,aﬁgetcrgg (? rltVﬁtéves are compounds
with V&Y Bfdhaknsidntregptiwhd e@bmlrytpaﬂ)trﬁeméeﬁr croedacsta«ane;a&@ lsubstances such
tissue englneerlng purposes and the entire nol ded
as wafpgtashiead darmpeé suesg band. recauiechienere syamsiis aad pamgiodegradable,
C r.up , f I
they %}Q\Q/tls%agféf \ES)E/:@ op éﬁcc;r)égérgalssglgftalc% %"é Ha eltédlgl a%xwﬁﬂ, egnt%{dr? forje%n body
reacusa,mpbledmg agoldscalgrization andltiseud iimirosm ninbephthabmeloge,deyianoacrylate
rounit gLea The stiffness u

forc nodul
derwttwgs Fat Pty 6% PR g et o reesalorefﬁﬁ%tlons and severe
thmn ) u vebee e 1 su
NAdouPPIHel vbech g @ﬁxf\%%%ﬁ%ﬂh@ﬂ ShHehHi¥R susderin 1S
e real-time change in length during the test divided
by the initial length of the test sanple before the
té%brlrbb@ﬁrhsadh?ﬁeestbxe@nﬁam hram)tauriewr:rs tqméefstwagth and slower

polynGRgoh.chovtetE ity 3UIRE HECRiskberb Rl By Bl Re e uncer
superfiBial icaVerirpn @dyer (@ge sd¢ljhncgida,l ﬁrrﬁlhﬂlcahiemmzlde) agdr @@iuad eninimal
t hat because of th #tness of hydrogel s and

inflaramgiée i Ehessfadtlrﬁéveéqlwe (pser yrgshineriththivsalogy dansiegt corneal thmnmg
u d n |t

and RIS b BTS R TR0 08, (WAL b NP bt

adhestien diab e badnr wed ttd perforny dutogddss laasilab &eﬂatplzev}emd fooattach amniotic

exa r ou t he us e of sufure . :
I i A e A F%gse%wanéarwm ghis blood
produ%t";t;tHf Gurki&s PHACEANRLAM artd PRI tfaRShisfien %‘E‘Jgr?a @(ﬁntﬁnin%&ﬁ donor pool.

sanpl e and the peak force that needs to be applied

order to rip the suture through the sanple is

measured. For exanple, for a test sanple of materi al

i ntended for ophthal mc applications that has been

nol ded in the shape and thickness of a human cornea,

two dianmetrically opposed sutures can be inserted into

t he naterial ~as mould be reqU|red for the flrst step
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It will be readily appreci ated that the material nust

be non-cytotoxic or m nina [ accept ably cytotoxic and
whemecom2st i ble in order to suitabl e for in PCVOAR®E/N01520

The cyt otoxicity of the mat eri al can be assessed using

fandard techni gues su as the. Ane S t o screen
In adfgp wﬁiwéﬁwtlagtm ‘CPH%“ r?g - %ﬁﬁ esa &8s signifipantly more
compR& HEANhAQIF Y hfa dtéébﬁe@f the material to induce gene
mutation in"a m [Tan cell line, . in vitro

chronosomal aberration assays using, for exanple,
CNaﬁéslebmﬁWs ov heir csienle(es:H@p e usask éeﬁatfr@ateahrpcompauble

biode Bl JUEENASTE Ml pRETBHE bf SETEMER 1 TR pycgmpoonent

glue lﬂablﬁemr&egelmy spée leange abji‘ﬁstéﬁﬂﬁl inb@ifikhtiGhs Uf pandant groups can be
chronmosone i nduced by the matrix and in vitro nouse

used. n@%n@@?cék% p&Btédey sr;mfl eraehdpepiiecanmsodriagerpergted into the gelling
syster? tféxggé[}ggan aset glt zni? B gé%aglgle: Q%lpgé Ezht%%a%@ ?{Lﬂ%roilgcg as well as
viscodiny t}ﬁS(mtekmcan&&ﬁ) KR EEd &rl ddtivemyed sfear ardyrogdensior aglsof

Cherri cal s and protocols devel oped by the | SO The

lity of .the terial to support, rovvt n
o g ainenSe IR Fvo Sombousinh) Gtidfza hhBakin G and 2) and
waterFsQ)[ulﬁ?é( RRs8n. ﬁ?}%drﬁfrﬁ)gg?,} l?@sea% efhp&ieatsCRill férhf]ﬁ gl$6h gel via

as human epit can be seeded eith
reactigis eetweyn dh¢ @ldehgdengtanps ain chongineitin aamlfawparub theaaleme groups on

chltossp o i rsgeeéﬂeaflg)gtagﬁjtggﬁ%tﬁtg%i%&ﬁf ¢ e]?lgg[x degree Dof Ele adjacent

hydmappg@@lsg @fccﬂoh@agmrbuqﬁtetl nme, confocal m croscopy and
hi st ol ogi cal exam nation of the material can be

conducted to determ ne whether the cells have grown
O\Rﬂlg% reEotly fgloss Gre MNGFdeta) pd hl??@tlﬁfatpewtrdsp (e. gheombmatlons of

1 1o ty0 [ ) r
amm?gIdﬂgs%egﬁg’a%@glsggtsas%éeﬂs(,:gedaﬁm\?ﬂ 1?(8 p@gor exa Qﬂso e ﬁi@orporated
into timegalingsourenefor sushinabrettassal root ganglia, can be

enbedded into an appr opri ate support surroundi ng the

erjal . or d| ter
andsPhia Sl etes RBlsb ] ot wref o RLGF e Rdap Ry prpeenivor
cells tmzzesgi 1186 la- méRld @stf fy@mdhdaiedingy inab@oﬁaelbh of 14bR116@BPCs (labelled
t hen be seeded either directly onto the material or
greengp tfelleming giguep intatdoasliynsesls viauangngarrsivg as prenrategureB. Figure 8
t
is dep"i‘&g ?aEﬁ? ed}g% sh&)hat%%%sgfm?fgghllg@ d?;gvé ?t%elﬁa[l %%(f%ﬁg?ﬁ?&gg (EPCs)
into 4 Irr[thleE)éSirTSy@atn aind obtailirg mmoe;sdrahqn df tabeledyERO (labeled) green in
t he fpr esence of a nerve-specific nmarker, for exanple

| e
follovblg;gl HRISMQ, Slaod cysseeds yig W&O%?QFV% sf’ﬁe@d%ﬂen site (arrow) of EPCs
I Fsh L
(greex‘;xg ?%&{eﬁ?wﬁﬁﬁiﬁﬁaleﬁ él:ﬁgsgltee thgﬁg%&l%?ltlcy ﬁng ﬁﬁ’% yMa rﬁﬁ?dwﬁﬁég% of EPCs
(arrows)ppigrattingefm injeatedgymetnitxHntoGhe visdue s} rEPéhemrs obsenvddewithin blood
ed to the culture nedium to the material or to

Vessegﬁf"r‘ft‘frﬁs @9¥ ) nents to assess the ability of the

material to support cell growth. The particular growth
Referep@ enents enpl oyed will be dependent in the type of

ceI I s being assessed (e.g., in view of the i ntended

i cation of the hydro eI mat er | alg and can

KlenlfleraBrJr yOuHtE Vi, Bageny ondVewiMaysd i aheardovyr H. (%@@i)a%%? grafted
PDMﬁ%HRL&Q‘?@h%ﬁc&E F&‘ﬁ&}/%)é)?l%!it Shs, BRI 'i@dbe 728481 %é’éﬂe

amnin, retinyl acet retinoic acli'd and nerve
gromh factors for nerve cells. In vivo Testing In
Li, FoC@éssonoDdsdeﬁlmamheCkﬂ Commgeni Bill,itagcafo, Sh&wmmle,rKaISheardown

M MRl MR ARBS b ara AR s Pralipk St Epiossmineic

extrammdedr ia@tix | BFReADRIARA I, PHdRf Nalln®éddoBei. USherrme 1 s3ub-15351.
degradation studies, as well as determ nation of cell

growt h. Suitable control animals nmay be included in
the assessnent. Exanples of suitable controls include,
for exan‘pl e, unoperat ed anl rral S, anl rral s that have
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patient to replace tissue that has been danaged or
removed, for wound covera S, as a tissue seal ant or

w@oivem2s2e8 as a skin substiPfute or cornea subsP@CT/aAZ006/001520
or as a corneal veneer. The naterial can be nol ded

. L.NLo Jals |at shape | ant ati on r
Ui, P QR B0 o BRE G o F- TG po @t Grftsgy, D
(2005) I@&%ﬁﬁ&lt% iRy esh Ilhe“‘s%yeoolll Wﬁﬂféhb @bp&?ﬁleﬂﬂn&@lcbﬁm corneal
used as a Support/scaffold does not necessarily
regeneratidnoiamatenids 2@geeiCd.i on, \Nhl ch may be desirable for
exanpl e when used as intraocular | ens or therapeutic

EXA l rhecg)%{ tll'li?ln Hﬁﬂgg Wyﬁeﬁ%ﬂ&@n%@iﬁ wﬁfh. %Zhle% w/w

collageh I anspl ant ati on using corneal inplants; ii) refractive
correction by way of corneal inlays, onlays,

| ant abl t , 1 COL
Bibe iy ™ peigd oy Tae dephegss htor st S MRS W
were m xréd (iﬁ’ 'f(p?] Qf/ﬁﬂag%‘ cYhdebeli v pfa%@c 'l“@e’fj HCRe \Wh%&G Wall. Secondly, 50 mg

angi ogenesis); v) delivery of drugs,
of MPCp(e;a’(o ofes)llagergbcMPﬁ t/Aot/en svak (dnsssllvﬁdrm @i 3®ml of Mftse@f which 0.1

I d diff |
o M S Nl
dlacryla{tg gwdfﬂ 53 WABH g8 gPMP'ﬁ: bt 19 nf¥cteld 2 %WO@ pfl%lcfd?@rmge

'ongeT |1ved cosnetic | r than col I'agen

Then th@'s@lﬂlﬁoﬁ as lt}ﬁﬂ‘&ygiﬂly ofixatr Foledtas, 25l’ulajft21% A@Sl’mddiEMED solutlon(m
rejuvenative applications (cosnetic surgery). t hi
MES) waglamtedt\estasloﬁauem@mmger, dokewed by @u%%ﬁ@dlﬁsﬂ ul of EDC/NHS

solutlor{nrbole/@gﬁ 11Q/g1r0§/3 (ﬁt}/o té)rtgcfl f(}]%f)l y%?nlg?ltnhé@r 1Y %exq Smllxﬂlré @}ag cast into

a glass 99616 T 4OV rﬁélamtﬁ@khésstslmetmﬁy ikl Gt ﬁa@b@lr te lellaufre fwith 100%
delivery systemin treatnent of Haenophilia A, vii)

humidityefow €6 bcElidnothd sjoldssweritansigrrodh o fn beubater fof pegeringat37 °C

viii) inplantation into other organs or tissues where
forShgcaffol ding is needed - e.g. cardiac patches and

cartilage replacenents. Al though this application is

Rk g@utainyafdeeDwhOrobysl @d @Iptib@tyediea! whéreasNippoh eouagen/MPc

clear to the skilled worker that the material can
collagenpeapared in thsaspenernonditionwas @ppaiconBe meeit okt ypRAH Ay f ability to

at ches f engi neered cells

remain ransparenl’t ‘?g(? llr'g a(%f ?f‘%n)‘?lac%gfsﬂ 5%? lcl)lFa XtB produci ng cells

for annphllia) and nerve reconstruction. Bioactive
EXAMPME ViH, - CORBAGENODR COLLAGEN HYDROGELpept i des can

be added to differentiate these base naterials for

: hese@%hpg% 3&1 Sueg&%ﬁﬁgeer L gL rgg&{lﬁgé @Iseﬁet THioh &t essentlally

robust | iMPpEMtALRN mAt&rRldTBHiRH ledharicEd R g}frfégmﬂdlélis@lcﬂﬁ in com arlson to
appropriate shape for tissue engi neeri ng purposes.

materiadh qrérdpusdyrdowivme nhlthoughnthesr pigl cpldagspdasash nRey aadsog 1ncorporate
iominfa phBRSEDSER P L By SRPIF 3Bl BBl s

(ECM)ass@ndrib@ et hurdiotcbaiea ewhioslicorfeirigy sighéfidantbys Gﬂ(freased tensﬂe
invention there is provided a device cqggr Sj ng

strength.nb addifign.ca EasedinkingoYysteRe Wb ¢lesalersd o sgsh fqrh%{%bllléatlon of
ffac

collageg %1% %dql\ég 11/%11{03%{\/ Lécatg%lidssnlgl fg@ééeicrg{ag%g Plﬁ%wt?a@lla tt)ﬁémess of the

materigX Hﬂ’ﬁﬁiee etit@ped Indateridl vae ayeedffot meechadeal] dpad:a,l tule biological
material can facili nerve.growth throu

properiiie Rty s puRHit Hoh gt idRetE e g b SR L higpan Ee bank

cornead ﬁlvdlﬁi%§l ctlé}ltgmddatafl‘lbﬂzeﬁ li‘%eheﬂaﬁé’& Bt &RASA LI 4 netves tNitro.
specific exanple in which the device is an ophthal mc
device for placenent in the eye of the individual, the

Materisdsigndcgenepal methedsl t o have an optical power. Thus, the
body may be understood to be a | ens body. As discussed
herein, the ophthal m c device may be configured, such

as sized and shaped, to be a corneal onlay, a cornea
|nlay, or a fuII-thlckness corneal |nplant. In certaln
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further conprise one or nore bioactive agent. The kits
may further conprise instructions for use, one or nore

W@ aiovmai2es sol vents, one or-3ore instruments foPCT/CA2006/001520
assisting with the injection or placenent of the final
material conposition within the body of an aninal
The Z@hsea@a@rlélyeqm@re%edm pétus, off K% éryév) aisle-caHegspetypod and 3%

(o) oAb SRR oFRA PSR AR BTt RMiR B Ripopn Ham

(Japan)rm@s dissopadkiagett ivates ¢pariletdl HoD) andietirsed diterCkid glﬁale% (W/v)
ther_ conprise a notl ce in the formprescribed

Concem@%kf’é‘r AR V) shikaray solution wes Algo preeaisd Byrdawelying Chd@@nd?OWder
(MW 46608 Jk u*PédOt*n?rE'P@lﬁJa) H{@Qlﬁfﬁfcﬁo&’ﬂb&é‘ d?&’kﬁég A8l 1&&1 U 4C; The

approva e agency o e manutactur use
two sofugpn owesn tlmem ankethin applringatsystesy. afl q)reglatennmebatatlesr to make a

hom un erH di n of the %ﬂventl n. descri gH%Eher ein,
e EPOHRY BAtnf COGHaRER, (GIOHS e SRBEN gepus such @ PEG
dibutyl H8SHSHAS L(OPY 340 DhhesE RéaIPIRS ﬁ{(f-‘lfeﬁ{yl il (|3U(ﬁﬁl%ﬁltyla\ﬁﬁnopropyl)

ur poses only. Therefore, they shoul d not
carbodigeidp €ERE) aud N- hydmwu@mlmnﬂqa(mmmere W@&lm@matmg

C PNs.. t
nevors DR BB 05 S e BBR RSBk 58 ne
blomlmbﬁE&;mp@ﬁhaqseémgﬂA@} i zarin Red S pH i ndicator (6.5

ng/ 100mM water)]; |-ethyl-3-(3- d| nmet hyI ani nopr opyl )
carbodi i m de ] NHS) .

EXAMPBE IX al ' AZEH pel CXoss, : ) 5
dibutvAHé ffom BI ocorrpatl bI es International PLC (UK)
%@@%@% (2N); PEG di acryl at e(Mv=575Da); and

ammoni um persul fate (APS) and N, N, N , N -tetranet hyl
@bhyL@tﬁe 1§ nolhger TEIMVED) in/\eLeerpfm gllaassmﬁnge o Siigedwith 0.4 ml

P t | |/ MPC.l PNs g | s,
MES bglEEH i<k g TeE2G TR DEpe-15he boRas A S Dot PHGUEL SR R rross-
linking 8y¥terf cdmptisdaf of@mlﬂﬂk%&}yﬁé%nmmm (PR R | a‘f‘ 08%:1 molar

connected with a gl astic Tee in an ice-water bath
equivalgiibraggy ERG:YH2 13t 4#gn@ﬂarwmn(alm|ret1@fandoED§g‘éHSm MpQnolar
d whi. ch
equlva%‘ﬂg rz?ﬂo:} H{VIO\@Sn%Q{Zz\{l]g%%ﬁn Y gt Hoﬂt @oégf va( ouglzzilr ' leﬁ%rapment.

The pH’dof " ovaesyhintuied Neig tlfb 6r(ﬁ$ hﬁI:lnEE@a(dio&Cﬁsithl\QESItmffer The
ght ratio to MPC of 1:2, was injected using
composfory ¥EIESSATIIEIElY DRedsty Binsaicd RuEnping Deiveen e rf5¥t| @doﬁecond

syrmgefﬁ%g%%é"r@ée to MPC is fixed at 1:2. Then the
sol uthon was thoroughly m xed. Next, 25 m of 2% APS

and TEMED sol ution (in MES) was inj ect ed via a 100 ni
Aliguess yafi eagle , subgintiohle chdmyogeng@ist Sobutionf weie hhmediately dispensed

o oGRS STl L oS et B G e

37°C fdfem he@RSinarto% dumiditys edlittiynenNodHbdi? Mmy@suHs ad fbin HPN-3.
ust the pH to about 5. The honpgenous m xture was

Each f@aLtlmp}@pb samgleas\@s nerefuln cbepareigdatrem s melshefter immersion in
phosphzﬁtgg‘gﬁélgﬁ Yhikhe VvPbg\)/\Biloqgﬁ ﬁgfﬂatll?fre grcro]sg 11%&{ %%Pa?nqeﬁydliogels were

to an 1 ncu
immers&¥{a PFRS S(ﬁuh«iru@(BS % ﬁmPBSpcrdntzﬁmmg N& chlbi¥gornt) @n20€toaerminate any

II/I\/PCIPI\Ishdro , W|th ratios of collagen to
reac“"el\fpggkb?s apd fo extrat 8\4&6 li’n PRABEtEpar ed in using this
same nethod. As used in the present exanple, the terms

EXAMNL@OX'JFaﬁQIéa?M of: cobfafeil-LhibGn 1y héshihkddBith EDC/NHS
gers trom
and PE(ndibutvaldehydedBiANadbn with ratios of col | agen: MPC of

4/ 1, 3/1, 2/1 and 1/1, respectively. Char acterisation
| . .

ERRE36: L) Bekad ot gl GATRLSP U507 o ot
[chitosafircatisgansati @O1:1 nidler eypiol] dala Lucaninilasd ORingt. ThePOBFoNGESh was

nmeasured at wavel engths of white, 450, 500, 550, 600

and 650 nm wusing a customdesigned instrunent.

Mechani cal Properties . The stress, break strain and

rmdull of san‘pl es was determ ned usi ng an Instron
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Optical transm ssion Table 2 summarizes the results of
optical transm ssion. Table 2. Optical Transm ssion
watnelozngt h(nm) Wiite 450 580 550 600 650 AverBEECA2006/001520
Transm ssion (%9 N Coll/MPC 3.9+3.1 3.516.4 87.812.8
8 89813 5 90.712.8 | PN4-3 Ni Col | / MPC 91. 810. 2
then mixge ﬂlﬁl Q-4gp! MLELS Bufges using 8 Tgfzeh Tegyp@ye.dlily: epliape@cigtosan blend

v ol B A 25 A 8 B gy o

EDC/NBB. BPEG:NH8at(0:2:16mbldr 84idy flefOratid SERC: RN, kt 3.9\ Gadlhr alent
.| .PN 1- ad. | ecome Mechani cal properties Table
rato ang ERC MY 8 1A HAR SaTS 6D e ER NS gt 0°C-4°C

S DR 8 4o i

using W@@Uffﬁme Nlomli’bﬁlllm Nle@ﬂmp'lm Iﬁﬂiﬂ‘ﬁ) lbg srepdabedt @anhiB bStween
3 |.PNL- 3 xi mum 361. 01122. 3 262.2170. 3
the flrsﬁaé@'%ﬁci%’él Sémﬁﬁeﬁej(ﬂ’ggﬁ §1 % “ess(KPa) Average Break
361.01122. 3 254.3+78.9 155.9146.8 213. 0180. 8

Blligasts (dtPech Avbstagienl IS Bstko g%ﬁe&ﬂ"‘?ol@tﬁ)rﬂ- Weftd grﬁmz@iately dispensed
24.83+1.36 24.8014.06 Strain(%x * 3.3380.

into 500 mjgrep imgiany mylkdsand Aonedifinst7atgogpsempeae (qvn@)hours and then at
37°C £&aHH hbls a@?f’%d%th%u&%%ﬁ%ﬂ}onmﬁts ul&clth %rﬁ ggt&\rl\%%xggflogn ZBIPN -4,

contents agen SO nmeas
Each fifablimplant Bgmipld lwaat elﬂeﬂmy edepfiatedefrom s Galbld WREr 1mmers1on in

s G S ) AP TR L 8 e
1mmers§@ iPPE9 sé‘lﬁh&?((ﬁf% in B8s Bé&ﬁag?@gtlk?p&ﬂlhlto\forﬁa%% o3 b Minhih Qe any

bi oconpatibility assays in ted t ove
reactivedigsidnésrad to PNriny dutogedtionpyprodietd. epi t hel i a growt h
vveII and to a greater extent than controls (culture

fin e nd PEG-

, ollagen hxd
1but¥ﬂdM(R(l:lPNs-EpV\5 in vi vo conf ocal i mges of typical
i nplants at six nonth post operative conpared with a

§§Iﬁgf ty i cal_ untreated, contralateral, control
&£ 2155 Fo! a@Eﬁ@:ﬁ‘NlPB?n i HLuET ik elasy wewae waamixediwith 0.4 ml

MES b6 @GSN ATl 3; ce gﬁﬁ@' EolRQEf ibndCPhd BR8N TnINE sk r%:% hybrid

show that the re-growt ves into the stro
cross-ligkibg eypsiterh @bm@hsachmﬁ/l%EMMylkldemydeM)EDGmms (:Eﬁmmmﬁat 0.36:1

he | PN th i
e R o PR oGSl 1 e
equivalértf fatfang 0038 IMMES buffet fdateanbr@laeC Mgt bbbk éﬁ%ﬁnem

that despite the significant synthetic conponent,
The pH pf J gvas ygpingmneds dying the arposy- hekmgl neargm wtihy MES ebuffer The

compos?(gmé L\g%rglt%gﬁﬁétggﬂg}xggcly m??e | g a g&)ér}g rlg}gtwaeﬁa tﬁ% égstd_nd second

syrmge(ﬂidm))ghthbm‘edf.n approaches to vvettabllty: t heory and
appl i cati ons, PI enum Press, New York, pp 231-248
éﬁggz KonE suda H, I shi har a K, 1to Y.
gregs ﬂfrrﬁi‘ﬁliHSP StBHY dompgsHRRIS ROy WEKs| ippdiptgly dispensed

o OB g s ur RSP o B8 1t i
37°C fop; hl&slpmwaa yincH§% hemiditeenvimhpestssat Hitlo mensratates to form HPN-5.
Each final implant sample was carefully separated from its mold after immersion in
phosphate buffered saline (PBS) for 2 hours. Finally, the cross-linked implant hydrogels were
immersed in PBS solution (0.5% in PBS, containing 1% chloroform) at 20°C to terminate any

reactive residues and to extract out reaction byproducts.
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P“mpmég% %ﬁnﬁb g e Sel"81“t gi’a?t%% °CW W 0) AV x 100%
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into 500 aricemamplany nrgldrans cuyed fivsk at PPLEMPERTYTA Aoty %@HS 'and then at
37°C £3PRE % %LHHEIF 0%: rﬁﬁﬂlﬁ g%%ﬁ&rﬁherﬁ{ B6th St n?@raﬁé@ &R rm HPN-7.
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Mechani cal properties Tensile strength (KPa)
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49. 086. 73 20931157Equi | i brated water content The
equi librated water content was 88.97% In vitro
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in weight ratio to AA of 1:5 was injected via a 50 m
m crosyringe. Unless otherwi se stated, the ratio of
wWoEG7dRss yl ate to AA was -BPxed at 1:5. Then tPET/CA2006/001520
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4. Extended wear to 2-3 weeks or even | onger.5.
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these hydrogels, for exanple by increasing the
Nelﬁfcﬁlﬁkﬂhgﬁlﬁgl‘zﬂﬁ?&e (9?%5 QAR Ptchds8difrdoh ASMh-AIHA¢h. 1RRIbRYr was
I Aprovin chani cal strength. To inprove nechanica
removes thyeniighan ihhibherremonergniclasidformfSignagddiedt s such as
col |l agen and the synthetic nononmer can be used to form
he dr pgel, can be imMmmersed into a
i &t g one or nore nononers to form one
or nore additional polyneric networks, so the strength
Frstiy)0. hydrargel7 st Wigpbe celtdganseldtion hed 0Bt @t bAMESHEWES M)

been found to be biocongﬁtible [.n Vvitro ang‘gnsviv%-aﬁ42 1
were MaXagdn WA SWiREeH cpmnerted WilhyPIRsH B N YACE RSO EEP Al - ™
L a i i - At
of DM L AbGeRd CRIACS AR Rk BB MRE iR BB Ia o 50
micros{¥@{gRl Thirlily, 63 4n0SS BEE-di@ryime UVBESAS eincweighciatiban IBIA of 1:2
hat are bioconpatitible and that pronote ) )
was injectad driche 200 pb maerdswingar Enlsscotbeivisg seted, thegtip efoPfGwdiacrylate

| enses, can, i.ncl ude ri ous | oad dr. - DLeAact |
to DM G FLE Tp e W lion i P QUG G Gt iR o R and 1
TEMEDE W6 18ti6PBRIG KRS Llftivet6 BVMRNwas yjeéibEia £ 000 ADMRCrosyringe,

can be incorporated into this chitosan-synthetic |ens
followéd tynhaject@nbiofcShpalt idfi EDG/NEIS sdhtign(imabiESy. inTheolar ratio of

e UL o S PR e R o s
series. @‘Bgﬁ%l\r}g i R ANERL R ANE PRIFERbLRdIMPARDYENERpEFature with

O repair penetrating corneal wounds, such as
100% monidég forbktelakhenshg moldsgvena ratrdenredaingn@ciasaialor fRppofgguring at

However, turj has sone. di sadvant ages, S, A, .
37 °C [ Brigl NG o SAToRE o ERE FRq PERRT e 171, 21 and 41
were p LaGAkheSsiel ethstt Uri ng may al so cause signi ficant

t opographic distortion and high I evel s of
astigmati sns. Loose sutures may harbor bacteria and
Properties iofehvidrddelsrmat i on and ti ssue necrosis. Additionally,

sutures can cause significant disconfort. In addition,

non- bi odegradabl e sutures need to renpbve, which

extends patient's follow up. Adhesives that have al so

found simlar application in the various types of

ti ssue adhesi ves can be subdivided into synthetic

S o,




conpl ex than that of cyanoacryl ate gl ues. Natural
bi opol yners or their derivatives can be used to
wo adrizsase bi oconpati bl e, ‘Hilodegr adabl e, hi gh PeTEAL®6/001520
strength, non-toxic and safe tissue adhesives. A
wo- component gl ye.in ich the gel]ling speed can be
%@}l{?skgﬁ’lwe Yadnd Figss b sy ﬂrfetﬁg%% St a%g mogplup gesults of all
Is froBOISEA: RoHSSen D1.9aEDI 6 1R @) and growth factors can
gesrogﬁgo be 1 ncorporated Into tﬁgﬁgélling system for

sustai ned rel ease. In addition, because gelling rates
Eignrebkd shomisrtisd wWhide Hghtvrsinkmissioniressitss of (CollagensDMipshydrpgels. For

o § B B, RSl Tt 5 E B oGS e

that of Kuthd coegbachondroitin sul fate and 2) and water sol uble
chitosan. Upon m xi ng, these two conponents will form
a ﬁlue or gel via reactions between the al dehyde .
gPHrass-IIM A hyHeeds t4rs vein bigcampgitble aad sHPRAStiBE sDReliym over-
' T i Ji i ng
growin e FREE0) B B, P B o R B el s
of chondroitin sulfate. Drugs, growh factors (e.qg.
EXAMROE X¥TH) Qpthahnizdddvices ini 0eAdiv tniat i ons of
am nin, fibronectin, syngistic substance P and

CGE- 11 ke peptides) can al.so be incorpaorated..i,nto the . .
Hifioeat Pl Bl P Stbot R Be iR F B8 RO AL ysRehl fpui-vira
agents SrUrBWEL RictoBASRYE WBktidptic fRfbrd@otgReketadvalfkll MVices that may be
endot helial progenitor cells (EPCs) into a nuscle test

useful foysfior grampleogrrasmsansphattion oata entherapeuiselent éprefiag delivery or
wound iaéaqgl H &L Jnﬂbgc%ljia?\ffeg@defslt(g BE ?ﬁco@ﬁrgteglhgg%ﬂ. IPN Iéydrogel
gi og S, as seen in gure 8. Figur

vessél s via angi ogenesi

include8butarghepiligticedaochondr oi ti n sul phat e-based material to
deliver endothelial progenitor cells (EPCs) into a
nusg{gttest syst em and obtai ni ng i ncorporation of
Peldedd” EPCs (label ed green in following figure) into
bl ood vessel s via angi ogenesis, (A) Injection site
(Rid-onsG¥cERREZ QOITROZOaXIedY.GINskel et al nuscl e
fromrat ischemc hindlinb, (B) Magnified i mage of
EPCs (arrows) mgrating frominjected matrix into the
Peatided?2: (C) EPCs were observed within bl ood vessel
structures (arrows). References Klenkler B.J.,

id-&t CMGOB?%% GOOZGYYESEsMRYfrg- .  Sheardown H
?%EOg?kghF-gra tediPDNg sur acegﬁ¥n}§rtificial cor nea
applications. Biomaterials 26: 7286-7296. Li, F.
ThedespaptideDgontain| thhrhasia, pe@tife se@eoeasneportdd) by Giangaspero et al
(Gianggl ROl Sandrt, |2 ba;@gg% Sicarn e Aaoani aplRal Meimicrobial
peptidet A SHQEBAGTOfudy bibB effebik @5 yiRldiarki @n%ys&aebﬂopbms on biological
matri x: corneal inplantation. Proc. tl. Acad. Sci.

activityyEpr. Yo Biocheg 4868 53 %_—;S@p(,), QQO,I).GAiltpmatihgly,mr, in Laidglitiz_n to, defensins
. ) owmn, H, Hakim M and Carl sson,
Ca“be%?§38?§%§%§°§§§ﬁ4§ %ﬁ%gt of multiple cell lines by
col | agen-synthetic copolyner matrices in cornea
Mesleois rodi lnaminpor Bii et téoadcail 6 a@m i 80eotiith mHEXAMPLE VI |
Reconbi nant Hurman Type 111 Collagen-MPC IPN with 12. 1%
w.col l.agen Firstly, 0.3 m of 12.1 w% Type |11
%Ffé&éwnga}%dawﬁa Y% m of MES(O.625 M were
m xed in two syringes connected with a plastic Tee in
i ce-water bath. Secondly, 50 ng of MPC (ratio of
collagen to MPC, 1/1 ww was dissolved in 0.138 nl of
MES, of which 0.1 ml was injected into the above
m xture via a 100 mMl mcrosyringe. Thirdly, 16 m of
PECGdi acryl ate (Wnh=575) in weight ratio to MPC of 1:2
was injected via a 100 m m crosyringe. Then the
sol ution was thoroughly m xed. Fourthly, 25 m of 2%
APS and TEMED solution(in MES) was injected via a 100
m  mcrosyringe, followed by injection of 57 m of
EDC/ NHS solution(in MES) in nolar ratio to Coll-NH2 of

"~ O~ oA " - N oy e o




properties. Results suggest that scaffolds are tough,

el astic, and superior to human eye bank corneas in
wopiirozd2sel arity, and al |l o#@d regeneration of BOY/Aa206/001520

cells and nerves in vitro. Materials and genera

met hodsThe base material conprised a m xture of 10%

Lufkksprptionland geleasggen type | and 3% (w v) chitosan.

Freeze dri ed porcine collagen powder that was obtained

| . .
'ﬁ’N hgleg% %eﬁ’t&? %)}or ¢ e éagt%ﬁp%\\f e eg :l\(;feiﬁljcl)g /é\?m)bloactlve
agents tO @Eﬁﬁemw ato m“rneaGth%x( vdnck tidhequilitariuns ol astabbishedathe @bmga matrix
ared by djs V|ngwﬁh|tosan powder ( MW 400000
may eB sislaF 6Hi gPéPr & N hydrochloric acid (HJ)
and stirring at 4C. The two sol utions were then m xed
b NClRendi¥al Y E8rtY ShB/MBna mafrRdet erm ned ratios to make a
honbgeneous blend prior to cross-linking. Various
cross-1inker agents such as PEGdi butyl al dehyde ( MV o
§hi§@rmdnrﬁdmim§1@f ggprpmglu}e hakpve, but one (or more than one) chemical is

used to fﬁalth%f% ot)l(e)}rélﬁ%‘gl%ogllﬁm ﬁ%’_@?y Rto/%ﬁ{obﬂ%i ?2&%2&:1( F&Qlal The

bloactNenlB@[lﬂellSideat dofgean@hnisr 1Is soodtfbr dotht intptirit \wad foo b&ﬂidalge dens for
based on the type and concentration of cross-linkers
drug delisefybi oni met i c conponent (see Table 8). EXAMPLE I X -
Fabrication of collagen hydrogel crosslinked by
B e OV por 2Rl o A 1B Y &gl RANA Bf it phlerdd-afid Meoffordte #%ano or
coffagen sofudtron In a Luer tip glass syringe was
microspherssdntoimbdirif. 4 nl MES buffer using a Tefzel Tee-piece.
The col |l agen bl end was cross-linked using a

The Eeeetrae i A R S8 R RS B ftoncive
agents. E@@ré\uﬂﬂn@ m@tr& id rgﬁ@d £ bRGinyAhe Rihd e bdhd@g&]eﬂ)ﬁNHﬁlg’iﬂehvery

1:1 nol ar equivalents ratio] in 0.35 m MES buffer at
Fig. 174p@ucaming) cleqierthBigrossopy 15%%1{40 dmags phplgiate migrespperey which are

S IS h ] n r g
s PLPH O AT SoB10S A T SRS A0 s
microspiRpsaire theptpapiteinbeinaexfot baerfdedsirugrettasecond syri nges

through the Tee. Aliquots of each substantially

onbgeneous sol uti.on were imed]at el i spensed in .
o Bl i ST B s RS it econcing
to the URIRAIA(EIE RBeird 6 OUBGmia@ N1 AN @hr@ésa%ﬂ@uﬁr@ Iphdéphate-alginate
hours, in 100@6hun1d|ty envi ronments at both

micros plemsers &neyme delyetpmatridpnBiom@auals 23634338 a204 anpl e
was carefully separated fromits nold after i mrersion

EX M’glfg g;iip I}aptl vztrob Bfofd%é fa%azlgh io? (EOI?A%EE)M?S: IP:I)\I P opels

imersed in PBS solution (0.5%in PBS, containing 1%
Ehdedodfesr ) at 20C to ternminate any reactive residues
and to extract out reaction byproducts. EXAMPLE X -

bricati.on, of oIIa n-chi t osan hv S
P B Rl PO PRt wER iR ST Pas o
7.4), fdPltt)w%a/"oC}"HdHﬁ%ﬁrbf%@'lﬂto'f‘IngVﬁE cﬁ‘@@ﬁﬁjgeh@seQC@os@ﬂ*deﬁl HstdfUeum, EC
| agén sol ution [chitosan:collagen at 0.01:1 nol ar
3.4.24. B,aSugu]aCihnma:aL Ger). trhpn giea‘ssls syare rigrabatd an @orgyesiat BT C, and at
r usi.n

dlffere‘\*etémﬁ i“&Efg af(T&?é &‘?Eﬂ Veig éﬂ?eé‘rﬁ”% g%ra%elﬁﬁ‘é‘ﬁd” %gn?ace Vs wiping off.

Time c%ﬁgé%flrémﬂfaqi mi3é Be hgdrhgé% s GraBlsit bdsBdk b Gh Mt wollen weight.
conprised of PEG di | al dehyde and EDC/ NHS [ PEG NH2

Three gpecdm@nsl wietst destas fory edcBnhydragsl osanmbeNEhe pgicent zesidual mass of

| ar _equj val.e { 1:1 nolar
hydroggfély,vaeace& la\éeadrlgtt. S%t“ eo*%géwrfﬂ@%@ uffer at about

0C-4C without air bubble entrapnment. The pH of 5 was
Redsidual med 9w Wigvt he cross-1inking reaction using MES
buffer. The conpositions were conpletely m xed by
repeat ed punpi ng between the first and second syringes
through the Tee. Aliquots of each substantially
honngeneous solutlon were |nned|ately dlspensed |nto

NN




Al'i quots of each substantially honbgeneous sol ution
were i mredi ately di spensed into 500 m cron i npl ant
worpdods2eskl cured first at T6bm tenperature forPABCA2006/001520
hours, and then at 37C for 16 hours, in 100% hum dity
environnments at both tenperatures to form HPN-5, Each
s Wonpihgrinitiahypieht oftle bydrogel and Welsghaweight plothe ihydrogel at
. . after inmersion in phosphate buffered saline
eaCht“?gE nls!for 2 hours. Finally, the cross-Iinked inplant
hydrogel s were imersed in PBS solution (0.5%in PBS,
Renolss amdhdis¢dssioml or of orm) at 20C to ternmi nate any
reactive residues and to extract out reaction

roduct s, EXAVPLE Xl | . Fabr.i cation | | agen
YRF SR & Y MoasepgrisR el shBiec Ind RS RoBBER. ) 0.6
nmL of a 20% col |l agen solution in a Luer tip glass
W blitgen \t@s=igdrxer8,vyidrﬁn@.c@na@enl\/ﬁfhbgélf &losyiBhked @ith EDC/NHS
Tefzel Tee-piece. The coll a%en bl end was cross-1inked
degradesvery fasiaahiier it deasydrerydeggagppletsly. dncorpespng MPC and PEG
Y [ [ 41 onlf f -
slowed oA Sokral B pe APttt sl SENOY Bingtbe Sogbaddir b 10
and 15 hmrespaitively. Upon figtheh mcorasiag -MP@ komegnts é@hydrogelsishags MeIPN-2-
r. The conpositions. were conpletely m xed by |
I'and I?E%L-it 45 %&fﬁ&@ﬁ% pat figaiic LY FipPESscsh Y BdAd 435 repigual mass
of IPNIAVi OfRireeird @Rl 781 WREcs APNCAENoSURRY &% Idsk Y After 48h, their
~ honpbgeneous solution were inmmediately di spensed 1 nto
residuab @@ssriveas dirtherpiraoked died dslagnll was feand ithatboghh IPNe2rl and IPN-1-1
hydrog%lg %g{aﬁfe r%ﬁ% glhérg,it olt'l )r}gs&lﬂaf? ?IB%EZ ﬁ’{@g E{?Izlg{%t%/%{rkslg effective in
enhancir@tRebidbidbRs df Qolisehiiifdgbl. Each final inplant sanple
was carefully separated fromits nold after i mrersion
i n phosphate buffered
EXAMBLE, | XX: Pnopertiescof typa AH collage ] ydroge
foyed in PBS solution (0.5%in PBS, containing 1%
morofornm) at 200C to term nate any reactive residues
and to extract out reaction byproducts. EXAMPLE XII1:
Padparatminiof typefllloetdralgjeant lydao gellagen dgs)-Mike PN fr1ydrogel
PEG- di but yal dehyde (HPN-7) Typically, 0.6 nL of a 20%

FRUEET o 7P R B P B T30 (R ER o i
in two Bfings! doagediedwthch PRSHE M6 $n lideki@8r BsthN8econdly, 250 ul of MPC

. PEG- di bulwbl al dehyti‘e@é PEG NH2 at 2:1 nol ar equival ent
solutiop giniMES | MPE/cpilaggn=9As wwp map injectethie theebaes mitthtsutia a 500 ml

. ir b t ey . i i ] ..
micosffec SRS, 93 BERTERS AR oo TEMHELRE wap i
via a 100 masictdsgrisgendhen denqolheioal wasnthsetighly mipé.af@athpy 125 migof 2%

b the firs d secaond syrin t hrough t he Tee.
APS ang &Eﬁ@?@ 1 ut@a@ﬂﬁﬁggfvamlmaw@ VoG8 ebfcrayrings-ofgliowed by
injectioNef€19 HIRA ESENHALSIREHREOIMEY) On 2R ara66989 cbmfﬁrmm of 1:1:1.
nol ds and cured first at roomtenperature for 16
The hohmpgergus anid turé evas gast MO Qldso malds drolulet at ropnl GGBpenatniedivitly 100%

. .enviro ts thte atures to for.m HPN: 7. Eac
romiaifi o P R b, 1B BB it o Gargdiflocen fihapt r post-
curing B3 7P@fdren H. THEpRIdaa Wi dhes phesie IiwPeeN2s@al i ne

(PBS) for 2 hours. Finally, the cross-Iinked inplant

%dro els were imersed in PBS solution (0.5%in PBS,

heraiths AY/MBEC BNy oF 6 e atampogendidon exxgeniafas BRE/NHS/Coll-
- j Iyd t t [
N BT 47 B, L P e b oI MP G P 3. ol
HI-MP@HPR2 B s Calid It MECr IPNGRT -8 odemioteXIRMBLEro| YMc [0AVIPagert/1, 3/1, 2/1
dmgafri X fabri]cat ed fromreconbi nant human Type |
an BWaffSRCINEYEDC NHS An al i quot of recombi nant hurman
collagen type | solution (12.7% ww was |oaded into a
syringe m xing systemfree of air bubbles Cal cul at ed
vol unes of EDC, and NHS (both at 10% w v,
EDC: Col | agen-NH2 rati 0=0.4:1; EDCNHS ratio=l:1) were
added through the septumfroma second syringe and

o, NN N — -

biodegt-
T




Toughness 0.037 0.0079 0.061 8 0.01 33 0.0397 0.014
0.455 0.01 32 0.0609 0.01 76 EXAMPLE XV: Col | agen
woredorioas2smbr i cat ed from redbmbi nant human TypePdT/LA2006/001520

col l agen and EDC/ NHS An al i quot of reconbi nant human
coll agen type I]l solution (12. 7% w w) was | oaded into
M%‘}qﬂﬂ‘i@bé‘l‘%ﬁ’%%bp@?%‘?léﬁn free of air bubbles Cal cul at ed
vol unes of EDC, and NHS (both at 10% wt/vol,
e Cp4 1,399%- No% iRt héchalicdi dnd EpidalNpRpeaies Of TpelllI collagen-
were added t hrough the septum from a sécond syringe

MPC IPdhhydrggeln t hor oughly m xed at 00C. The final solution
was i mmedi ately di spensed onto a glass plate to forma

flat fil The flat filmwas cured at 100% humidity
Table lfa@e@aflcg@rf%’?mfi h and then at 37 OC for 24 h). The

fil e were washed 3—tHres—with—freshPBSand—then
stored |i nCPBSllcont aiGalll-1 %6 FelbHEf o m €8!lMHi nt|ai froll-1II-

Sa@pREi | i[t MIPCTIRNG | MPC-IPN3-heMPEIPNE- ofMEOQPSOF ||- MRE-IPN2-
wer e pr_eparp_g in the sare fashiqm Table 10Q3Mechani cah

propertires—of —type Tt col tagenm gel SEXAVPLE XV
Teegitnea \magg xgs Qb i cafeshe  r oragieposty nanss Sroeen |t 408 1+14.4
strengdn@Raype 111 dual| collagen and El) CVNHMS An aliguot of

ipi[nant. human| col | agen type | solution (12. 7% w w)
Averabd BRI 1188.50m381 | SriAF@3m AT D drPdA el 8 |add 1121149
d

| 0g
SUPIEY)! osl and—wei-gh f

””””””” ghed—Ar—aHuot—of—regonbinant—Human
Avesr agen, type 1)l | 39511 95 ( k00% whi)| PisAGURL ehahity 12

Moduma(MPzgaJded I'nto the sane syfinge mxing systemtjo give

a 50/50 wi/wt % solution of collagen type | and type

I1l solution in the syringe m xing system Cal cul ated

O'(HWE ;].:}Qg: nd NHS (both at 10% (w'v), EDC-.NH2
Table 1\réatl 0 gloﬂfz?n ; E HS ratio =1:1) were added through

the—septtpriromazgecond sy TNye Egd agal gt Tor oughi y
Wavelengiin ot BHE Tilci'vérékgirrah Qi Was T edi atety
jM@nbeu‘ OMto a grass ptate to forma frat titm The
I filgdwag curedd.at 106%-hunisdivtls (at8gt2d C PB4

An. ol

times with fresh PBS and then stored in PBS containing
1 %chloroformto maintain sterility. The water

In vitr£BIEGhdMHont he final gel was 93.3% Table 11

Mechani cal properties of type I-111 gel at 1.1 ww

ratio Table 12 Col |l agen matri x denature t r :
rldsiin rapliogesmdasion @racsdyigs & celipearvpont MIRQIEN Hydrogel is the
0 LSRRI TN hydrBkd1@A8R, SYOH-MRINPC-TPN2-1-1

Sahe a%n%%?%%%%% ?138?(119 Bol yrre?ilﬂgl %}é(gem%rﬁs I\/gt erials N ppon wa
tested fRlih RBRNbIOENrAEtISKI The gd.vaRd5tddle in collagenase solution (12 pg/mlL) for

nor phol i noet hanesul fonic acid [ MES, containing
atleast/¥ldayarin Red S pH indicator (6.5 ng/100m water)];

| -ethyl-3-(3-di net hyl am nopropyl) carbodiim de HC

( 8. VfiraR U aRle i lifaleculdOH sol uti on (2N

P@Mlgg‘?y at'%%?ﬁa and ammnieﬁlr:w persul fate (APS)

and N,N,N ,N -tetranethyl ethylene diam ne (TEMED) o
viertkis guamplas wd hivo develaqped -aAversitage. plasma-assisted surface modification

! . 0
e Qe AP KT o R DL R Mo of cotaen
based il EGthed RARICES to#b e sRibtiediaNteli raBhrAtd lahé Proliferation.
Preparation of Coil-DVA IPNs Hvdrogels. Firstly, 0.3
m of 13.7 wt % N ppon_col |l agen solution and 0.3 nm__of
NEreezeqirgdporgingérme Irolagen RPWdRe Ve PFW@@&% %EBRO@dHam (Japan)
wth a plastic Tee in ice-water bath. Secondly, 14.2
and warl dissblvelkeddilatin coldfwaer (setiénaatFe DNRd sBrred @y 4UC Regive 10% (w/w)
injected into the above m xture via a 50 m
concertia€ibAS Y r 1-adel-3 Thidirdettylatmidoprogyl pof dAHSdiindde y| ERC) and N-
(Mh=575) in weight ratio to DVA of 1:2 was injected
via a 100 mM mcrosyringe. Unless otherw se stated,
the ratio of PEG diacrylate to DVA is fixed at 1:2.
Then the solution was thoroughly m xed. Fourthly, 1 %
APS and 1 % TEMED solution (in 25 ul MES) relative to

- o A NN



EXAMPLE XVII1: Qothal mc Devices Containing Bio-Active
A2ents Hydrogel materials |ncorporat|ng bi oacti ve
wag®nnss2stich as anti-bacterddal , anti-viral agePtECAZ006/001520
gromth factors such as neutrophic factors, constitute
vanced devi ces that may be useful for, for._exa
hydroxeaﬁﬁ@amfl? &NES) meapvr@hassﬁ from SigmasAddrich: The | é’fﬁ§ht<bﬁan ‘solution
drug delivery or wound heal i ng. Exanpl es of
was prepateid dycdiesolahg kitesan gewder W 40.60(0a ebtethed dtam &huikapi 0.2 N
hydrogel include, but are not limted to: peptide #1:
hydroctA6tié¢laSiGRES GG SRHERDAROZ/GOOZGY- NH 2 Pepti de #2:
Aci d- ZZQOZBOOZOOZGOZGYGGESGSGC- NHz - These pept i des

TRO BN bR A8IuEioREPH (FwS %ﬁ%ﬁ%%ldtﬁﬂo Lhé %chDC/IaI HS cross-

' G angaspero et al (G angaspero, A., Sandri, L.,
linker &%?e : xAj théSAtfg%: érp aé} Ilgﬁn?é ggﬁelgel?{]g)%c%e%ﬂgdc 299)' a o make a

structu nd phys properties on biol ogica
homog%‘@t’t‘%/‘ﬂtﬁ'gf?asr&oﬁm IRy ahlﬁgm 268, 5589- 5600, 2001).
Alternatively, or in addition to, defensins can be
Table § r(chanpicalcoatpobition of eprnesd hydigeelsx . et hods of
Croésscor phiitial collagén bi@sicdsansCallpgeh s | Nt Orassdinker tat ri X:
lindéie f oldoaénigationt hods nivkyr Bioused: 1. GoHase-NB2 and
rel ease fagv) BN hydrogel material ngldy dgupildntViatio
agent -saturated solution to all ow bigpet Nigs.agat S to

c [N A. uicce lilc C I DT UrirtT o
EDC . . 139,

bandage | ene or inplant. 2. Chemcally grafting

into/onto matrix This procedure is simlar to

FheG

T B R o 8 R L e ol T2 urface
grafting détertah¢malotieNahgedls cmg'gtatitmtaad adhesionhte tix cra'nd:al \hgdrogels posterior

e tide- ded corne tr ood f r both
surfaceb Blgpi 2 SR atPbcct Sitofmeliy’ GuP acnyd o B Pt Sitaces of
cornealth@8641% V8 dag Bk DobtieBdiNRAPn @ictidh OF ASRRAleSBaRAfl, plasma power
i ncorporate the nano or mcrospheres into matrix. Thi
and alginge etpliutiony eﬂmeatret@mﬁ@temlhmmim ofreandosheliplt kell growth was
nded .r.el eas f bli.oact| gent s The resul ti
observed® % glFf alglél%tg Fratie (e %urtfzhces ?[1 et glr%refi of 68%%02 g%u agg S Control
unmodified sﬂli'ﬂagesda{el deaoed by RF %5 werS afd 2GE ROn@GEti6OBSf zero in all
m croscopy (SEM inmge of alginate mcrospheres which
figures gpctablgsr i cat ed for encapsul ating bioactive agents.
After |oading bioactive agents, these mcr ospher es are
'A@Qﬁ:gf?:%daﬁtqq iBbo, gﬁifrﬁ%r&al bt tﬁa&ts%% edt;dtlﬁttl %ﬁﬁ means by
Proc durefo% maki ng ate m cr ospheres atg
plotting gdrdidesceaméerpale phe eutfams teatedgt b plashe pawes rodtl@f) eV (a@a. alginate

Ri bei r CC. Barri .MA. Barb | ci,um .
concen(§3 3L 1a% SR I I SR AL HeETReih g, while the
ones tréWdd AtCLPlasiBh PORELH 40 W 2Rd 43EArcAdhdentZdf)of 5 dafed to deter

In vitro bi odegradati on of collagen- MPC I
endmhﬂ\?b?@b@lowlpbbémﬂg% 50-80 ng of hydrated hydrogels

vvere pl aced in vials containing 5 mMm 0.1 M PBS (pH
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an oven at 37 C, and at different tine i ntervals,
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by refexspessi mens were tested for each hydrogel sanple. The
percent residual mass of hydrogels was cal culated in
terms of the foll ow ng equation: Residual mass % =
W/ Wwhere W) is the initial weight of the hydroge
and W is the weight of the hydrogel at each tine
poi nt. Results and discussion Time course of in vitro
bi odegradation of collagen and | PN hydrogels As shown
|n Flgure 18 porC|ne collagen hydr ogel cross-linked
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EXAMPLE XX: Properties of type Il colla2en-MPC | PN
hydrogel and In vitro bi odegradati on Preparation of
W@ 209e/024258 r econbi nant hurrafﬁﬁg:lol | agen (rhc)- MPCPCPNA2006/001520
hydrogel Firstly, 0.3 m of 13.7 wt%rhc 111 solution
and 0.1 m of MES(0.625 M were mxed in two syringes
d5aMenden W»ma t@s;ﬂea@theé itadllibg obyieugthag thesgme. may be varied in
many e }'\nggétg&xﬁ%}re Q%twgvr\géﬁlr ﬁi aggﬁt(feeggrt&{?%otnhthe SBglt éfmd scope of
the invariti(mu nad dllaueh 5ﬁﬂ1ﬂiﬁatm’nsc aoszy)nldnlgfobﬁhmg @ ohe &ilfedrin ®E art are
EG di acryl at nvvelght ratio to MPC of 1:2 was
lmendepﬁ? BEP’@&%? ¥ “gmi@‘G SRePERT dhololprigeclaimien t he sol uti on
was thoroughly m xed. Fourthly, 25 m of 2% APS and
TEMED sol ution(in MES) was injected via a 100 n
m crosyringe, followed by injection of 19 m of
EDC/ NHS solution(in MES) in nolar ratio to coll agen
NH2 of 1:1:1. The honpbgenous m xture was cast into
glass nolds and left at roomtenperature with 100%
hum dity under N2 for 24 h. Then the nolds were
transferred into an incubator for postcuring at 37 C
for 24 h. The product was coded as
Coll-111-MPC-IPN2-1-1. OQther rhc 111/MPC IPNs with the
sane condition except for EDC/ NHS/ Col |- NH2=3/3/1 were
prepared. The codes Coll-111-MC- | PN4-1 -3,
Col I -111-MPC-IPN3-1-3, oll- Ill-MC-I|PN2-1-3,
Coll-111-MPC- 1PN -1-3 denote IPNs fromrhc 111/ MPC =
4/1, 3/1, 2/1 and 1/1 (ww), respectively.Mechanica
and optical properties Tables 14 and 15 show t he
mechani cal and optical properties of type Il
col | agen- MPC EPN hydrogel s. Table 14. Mechani ca
Properties Table 15. Optical Transm ssion
Wavel engt h(nm) Wiite 450 500 550 600 650 Average
Transmission (% Coll-111-MPC 98.31.2 91.43.6 93.82.4
97.51 .5 98.62.9 99.111.7 -IPN2-1-1 In vitro
Bi odegradation: The in vitro bi odegradati on procedures

for collagen type I11-MPC I PN hydrogel is the sane as
for the porcine collagen-MPC | PN hydrogels. Only
Coll-111-MPC-EPN2-1-1 was tested for in vitro

bi odegradati on. The gel was stable in collagenase
solution (12 nmg/ L) for at |east 20 days. EXAVMPLE XXI:
Al giante grafted macronol ecules. In this exanple, we
have devel oped a two-stage pl asna-assisted surface
nodi fi cation technique to covalently graft al ginate
macronol ecul es to the posterior surface of

col | agenbased artificial cornea matrices to prevent
endot helial cell attachment and proliferation. Freeze
dried porcine type |I collagen powder was obtained from
Ni ppon Ham (Japan) and was di ssolved readily in cold
water (sterile d H2O and stirred at 4C to give 10%
(ww) concentration. |-ethyl-3-(3-dinethylam nopropyl)
carbodii mde (EDC) and Nhydroxysuccini m de (NHS) were
pur chased from Si gnma- Al drich. The 3% chitosan sol ution
was prepared by dissolving chitosan powder (MV

40, 000Da obt ai ned from Fluka) in 0.2 N hydrochloric
acid (HO) and stirring at 4C The 10% col | agen
solution, 3% (ww chitosan solution, and the EDC NHS
crosslinker were m xed together in a syringe system at
predeterm ned rati os to make a honogeneous bl end as
shown in Table 1. Table 1 Chem cal conposition of
corneal hydrogels. Cross- Initial collagen

Chi t osan: CoUagen Cross-linker to |inker concentration
nol ar ratio Collagen-NH2 (wt/v) % nol ar equi val ent
ratio EDC, NHS; NH2 * EDC/NHS 10 1 3 1 The results
obtai ned fromendothelial cell growth test showed that
al gi nate surface grafting deterred endothelial cells
n1grat|on and adhesion to the corneal hydrogels
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As depicted in Figure 20, an interval plot that shows
the variation of group neans by plotting confidence

WO miogneabs, the surfaces tridated at a pl asma pREBCARI06/001520
100 Wand al gi nate concentrati on of 5% appeared to

effectively inhibit endothelial cell growh by 99%
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1. Aetidregee chaterial bormpispieg af intedpennratng nemzhrk af itwe opndré polymer
| evel. of skill of those skilled in rt to gh g{
petveTksnheReIOR 19t ong Hf dhepRlympengiwp Sﬁs 4569 PP AOIRPOY B
reference to the sane extent as if each individua

2. PHO |hfy§1%‘gbl°ﬁlat@91§1 §&dordifg t@%la@l'ﬂtl appdrbiaatht CU"'@pdl\ﬁﬁer is, denatured
specifically and individually i'ndicated t
gelatom, pﬁnbrat-éurlm%enefﬂesten calycppeoteiny enltvsmhmien @lstcnwmmglycan

bed, it. us that the sane be

B??' SRR G .yséﬂcg‘ﬁ“v%?ﬁ p;conbilash ety pe
regarded as a departure fromthe spirit and scope of

3. The hiydvogélt @Brialaitordirlg e Wtdimmditferdatthoasiagen Wolypd Thellagen,
obvigus to one skilled in the art are |ntende§§to be
Tope Woedllager.nl yper Hb caldagsa, ‘Sype e crlrgedwlyge cPUagss. YHEyPe VI

s ool Y A o D as

FOLLOAS: 1. A hydrogel nmaterial conprising an )
4. The duypegel materingacvetding ko ofin Ro wireremp the }mjysyinmarlde Is alginate,

east on of t 0 rks

MR R ARt A MR S A R
akiEaAl Hyalvréni6 hat B Ehondhaifig kilphdtes, bi opol ynmer is,
denatured gelatin, fibrin-fibrinogen, elastin,

ycoprotein, polysaccharide, gl cosan1nog|yca
%h@théémgybaﬁter@k awrcaneéaclﬁénys Feat theeoxifizgdh polysaccharide is

9
SR bl R Rk, oD ol TR atonic acd
col | agen, Type 11 collagen Type 111 collagen Type 1V
6.  dbkllgygergel 'ﬁyqneriartcdcbcagmg t¢, clTippd , Wherwh [adenst oderwditthe @dlymer
co Ilagenbor reconbi.n ‘@ | | agen. 4. The hydroge
s aﬁ%&ﬂWﬂﬁﬂgﬂF C@P -2, wherein the

pol ysaccharide is al ginate, chitosan, N carboxynethyl

7. qihe h98igel 4ocE@irpons \oleRintey whekdit Qﬁapnth&l@cﬂgﬂhbﬂbs)aﬂqﬂ Bylylamide,
chitosan, hyaluronic acid or chondroitin sul phates.

5.
waéerhwrtég@plyﬁﬁ%qnp Alyeet déncayiig. egyle arih and %é?réwlves alkyl

[ e [

o T ARL NSRS ol BseeRenie] Hofuonyen
&mthhcrﬁateTh?}angeilomm}gﬂi @ho@hogﬂdioﬁget o/icylaipyrrblidone or
wherein at | east one of the polyner networks is based
SYCRMOPAMERt i ¢ pol yner. 7. The hydrogel according to
claim6, wherein the synthetic polymer is alkyl

8. %Wyﬁfﬁg@?ma%taﬁﬁcc&ﬂlh?{(ﬁarﬁod)ﬁée&fmlﬁlﬁﬁel @ ¥, GRherein the material is
di acrylate, acrylic acid and its derivati ves, al kyl
avbgrﬂaetteezedmbf hatl leestypiec ohdpy eietoxiceyd @@rfF}(ﬁ@PPKWéx, an ability to

| K late h t hacr
g‘ﬂﬁﬁa}?ag?lwag 58 giehﬁo“)ﬂgfosyg oplg?{\t”hge Iaﬁ@?y XJ) e%}Elll?hstand handling,
AP IaAtatida Nt @ingdind (e FostarRallatBn v&rdaEaﬂiwxémogel mat eri al

according to any one of clains 1 to 7, wherein the
material is characterized by at_|east one

9. C’J&}{eé}y@;@g@} Wte“ﬁbac@?fdé‘?%s?i EYpRe of¢laugysi § §°t§/ c?({itlona\“y comprising a
nd/ or nerve growh, noldability, an

f%@g%%ugf%hn%énd handl i ng, inplantation, suturing

and/or post-installation wear and tear. 9. The

hydrogel material according to anyone of clains 1 to 8

additionally conprising a bioactive agent or a

drug. 10. The hydrogel material according to anyone of

claims 1 to 8, for use as an ophthal mc onlay or

I mpl ant . 11 The hydrogel naterial accordlng to anyone
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agent or a drug for delivery to said mammal. 19. The

devi ce according to claim 18, wherein said bioactive
W@@mn28268 drug i s di sperséé Wi t hi n t he hydr ogePCT/282006/001520

The device according to claim 18, wherein the drug is

ontai ned within napo- or m crospher I sper sed .
10 R RORh G Bt B QRTINS ob STt G to B B B By eptapimic
difayCdraidfak®. wherein the bioactive agent is a growh
factor, ‘retinoid, enzyne, cell adhesion factor,
extracel lular matrix glycoprotein, hornone, osteogenic
11.  Thechygroget yatskiaheccorting tocayoneeftdlaans, 1 b §raye dudmg delivery.
active protein, pharnmaceutical conpound, peptide,

r ' [ gor tQl.Qgi 1 e
O
method comprising, combining a first polymer network with a second polymer
network, wherein at least one of the first polymer network and the second polymer
network is based on a biopolymer and maintains the resultant reaction mixture under

conditions suitable for formation of an interpenetrating network.

13.  The method according to claim 10, wherein said first and second polymer networks

are combined with at least one cross-linking agent.

14. The method according to claim 12 or 13, wherein the reaction mixture is maintained

at an acidic pH.

15. The method according to anyone of claims 12 to 14, wherein the reaction mixture is

placed in a mold an allowed to cure.

16. A device comprising the hydrogel material according to anyone of claims 1 — 11,

which device is suitable for administration to a mammal.
17.  The device according to claims 16, which is an ophthalmic device.

18.  The device according to claim 16 or 17, wherein said device comprises a bioactive

agent or a drug for delivery to said mammal.

19.  The device according to claim 18, wherein said bioactive agent or drug is dispersed
within the hydrogel.
20. The device according to claim 18, wherein the drug is contained within nano- or

microspheres dispersed within the hydrogel material.

21.  The device according to claim 19, wherein the bioactive agent is a growth factor,
retinoid, enzyme, cell adhesion factor, extracellular matrix glycoprotein, hormone, osteogenic
factor, cytokine, antibody, antigen, biologically active protein, pharmaceutical compound,
peptide, fragments or motifs derived from biologically active protein, anti-bacterial agent or

anti-viral agents.



