WD 03/ 018033 PCT/ CA02/ 01337 1 USE OF FUCANS | N THE TREATMENT OF ADHESI ONS,
ARTHRI TI S AND PSORI ASI S CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] The
present awplosoats®n clainms priority fromUnited States pr@draianalss7pat ent
application No. 60/315,362, filed August 29, 2001. 5 BACKGROUND [0002] A
surgi cal adhesion is a type of scar that fornms between two parts of the
body, usually after surgery. Adhesions can cause severe problens. For
exanpl e, adhesions involving the female reproductive organs (ovaries,

Fal | opi an tubes) can cause infertili t%,ggg%%par euni a (pai nful intercourse)

and severe Pel Vil 18" gaFn ~AJHES] GRs™R cGF TR TER S BotRIR ST cause

bowel obstruction or blockage, and adhesions can also formin other places
such as around the heart, spine and in the hand. In addition to surgery,

adhesi ons CARAC LEHSHEINRE 16 F@EEATEPS%PPEI@M@NS” osis, infection,

chenot her apy,” radiation and cancer. 03] Adhesions, as well as other

angi ogeni 0001 ht Ehe dhresasieapplicdtions clairmérpriardy figmaloited oPtates provisianphst
for weeks, nonths or years,. requj i t end costly care. See

Robbi ns Pdlﬁf@'ﬂb@i’ﬁ!k&?t@&y% 6(9&%%@%3&%%“@5?62%%13 , Kumar, V., Robbins,
S.L., p75 (WB. Saunders Co., 1989). Such diseases and conditions can

develop into chronic inflammtory conditions with terrible consequences to
bot h 4§ he "BACKIGROUNINYsi cal well-being of the patient. Unfortunately,

th 20 f t her tic opti f tl i ' . ,
arthritio.1098a]  Beorpssl sunesionis parhent soabal ImAA R el BRI
st er of dal ' gu100 11y ARl el - | AGhGSTERS Obdre el Sbitee prbiomuyt BB of

t he di seases. ese” therapies may not offer adequate |ong-term
benefit ansksmpleasshesiahsdnwalving thefemats spieductivecoans (@yapes deallopian

frequent | such as gastric ulcers fromnon. i .
ant ? i nfl é‘lﬁ*bﬁﬁbf:?@s‘; en@f%’t'gfé‘r géf?@”ﬂi?@c&%"ﬁ@l ﬁtgfﬁ%g\?%)ug%d SPVSIRP vac'f’s) .
Q hegq noreyROt elineaHhd -tREP!ddCBF ahi e BUN' cant daumegibogti codlrusgsnsach as

the “anticancer drugs paclitaxel, methotrexate, doxorubicin, cgggt %th cin
and et oposlbdkage, @nd adhesions)gar aiso/formrisathenplages sHCR ass2TBUNd 198 NGRM hese

foxvei t] scsmin Arn thadeabrt 3Bt 655986358 pE PRESR g eersy Biings
such as endometriosis, infection, chemotherapy, radiation and cancer.

[0003] Adhesions, as well as other angiogenic related diseases such as arthritis

15 and psoriasis, can last for weeks, months or years, requiring extended and costly
care. See Robbins Pathological Basis of Disease by Cotran, R.S., Kumar, V.,
Robbins, S.L., p75 (W.B. Saunders Co., 1989). Such diseases and conditions
can develop into chronic inflammatory conditions with terrible consequences to
both the mental and physical well-being of the patient. Unfortunately, there are

20 few therapeutic options for patients with surgical adhesions, arthritis, and
psoriasis. Often patients are treated with drugs such as steroidal or non-steroidal
anti-inflammatories to relieve the symptoms of the diseases. However, these
therapies may not offer adequate long-term benefit and are associated with
serious side effects if used too frequently (such as gastric ulcers from non-

25 steroidal anti-inflammatories or more serious toxicities from overuse of steroids).
Other, more potent, anti-proliferative and/or anti-angiogenic drugs such as the
anticancer drugs paclitaxel, methotrexate, doxorubicin, camptothecin and
etoposide might offer aggressive treatment modalities but use of these drugs
against non-life threatening diseases are limited by unwanted toxicities and side

30 effects.



2 [0004] Thus, there has gone unnet a need for conpounds, conpositions,

nmet hods and the like (including delivery approaches) to treat one or nore
of these woiigeaaes, preferably nore effectively with few gCadaecabhests. The
present conpounds, conpositions, nethods, etc., provide one or nore of
these 5 advantages. SUMVARY [0005] Conpositions and net hods conpri sing
fucans, and particularly fucoidan, for the treatnent of surgical
adhesions, arthritis, and psoriasis. %he fucans provide significant

t herapeutic effect for each of these diseases while also 10 rovi%in | ow
si de ef f eci0804] 00bes, therenbaasgena unmet gr Beedt farnGRAPPERASr S9IMPESIREEhods

of treatin n , adhesi i ani nal '

desi 1 od sdfpaies SniEisiel MR o Byery HibFon i) RoBal R, Riorp ciBiese
amount of @séasay), prdfeedblf anord eeffetivelyanvitho fawdisidnseffests.e pthenpriesehly
havi ng an adhesi on. The di sease site 15 can be a surgical site, and the
fucan can GENEEYRAS,| goawasiionsd MEethPdsenBissi RIEWIEo ONeH iR Ts e The
fucan.can &@g?i%sant ially continuously adm nistered to the disease site
Vi a cgntro ease froma polyneric dosage form and the polyneric
dosage formcan be a film patch, paste, m crosphere, inplant, gel, spray
or liquid. The fucan can be adm ni stered as a pharmaceutical conposition 20
in a formeUMMARYhg at |east one of a cream paste, injectable excipient

and - pol ynﬁggﬂ g?loﬁﬁo§ﬁ%§{se$ﬁ& e?ﬂ@ﬁseg?@bhg@gﬁﬁggﬁé,_é%c?ﬁértfcﬁ@ﬂytfﬁéai%@ﬁ,t ext,

all enbod eatures, e m xed" and mat ched,

conbi ned afedl theetrgatneent bf aygidels adkasionsnarth)itig,080d | pstr@siaic ahhe frcars

adm ni stered as a_ pharmaceuti cal corf]iposi tion  25.c rrgr [ a.i na t he f'PC and a
t her apeut | REVide sigrateant cthararpiiticorTiaet |fab&achnefl JhRee diSPageS T edra% can
be at .l eas Clsd el , doxorubicin, canptothecin, etoposide,

m totxlgnt ro %)?Imnré@Log?rS@%a%fgé,&é(ﬁenadi one, plunbagin, juglone, beta- |aperchone
cycl ospor i [0008}! frasmeazbpect, sherpesentr myantien mrovides noethodgoek trgadng aihd

O B o Sy PRl bR 5 bR A i 16 BV B Lt
conposi ti og,ARHsihf&drHirftentfy 93nkpRafcally dfetivé Gisnt of a fucan, which can
be fucoidan to a disease site potentially having an adhesion. The disease site
15 can be a surgical site, and the fucan can be directly delivered as a composition to
the disease site. The fucan can be substantially continuously administered to the
disease site via controlled release from a polymeric dosage form, and the
polymeric dosage form can be a film, patch, paste, microsphere, implant, gel,
spray or liquid. The fucan can be administered as a pharmaceutical composition
20 in a form comprising at least one of a cream, paste, injectable excipient and
polymer. (Unless expressly stated otherwise or clear from the context, all
embodiments, aspects, features, etc., can be mixed and matched, combined and
permuted in any desired manner.)
[0007] The fucan can be administered as a pharmaceutical composition
25 comprising the fucan and a therapeutically effective amount of at least one other
drug. The drug can be at least one of a paclitaxel, doxorubicin, camptothecin,
etoposide, mitoxantrone, methotrexate, menadione, plumbagin, juglone, beta-
laperchone cyclosporin, sulfasalazine, steroid, rapamycin, retinoid, docetaxel, and
colchicine, antisense oligonucleotide, ribozyme. The therapeutically effective

30 amount of the fucan can be delivered as a part of a composition and the fucan



can be fromabout 0.1%to 35% 5%to 50% 20-80% 80%to 100% w v of the
conposition. [0008] The conposition further can conprise at |east one
phar maceuwD®aloksp33 accept abl e exci pi ent, such as a pl uroni ®CTa0R0IBTE,

al ginate, acrylate, hyaluronic 5 acid, polyethylene glycol, injectable
exci pient, and chitosan. The fucan can be adm nistered orally, directly to
the disease site, via injection to the disease site, intraocularly,

intraperitoneally, intranuscularly, '?’ltraarticularly, intralesionally,

subcut aneousl i nt ravagi nal | rectally or t rwi se, as

desi red. g? framn &’IWM%@M és%e%@ﬁ) e t‘hétoﬂadg(g)@@% Qoé’ t1°r i@&?’n‘ﬁ A ﬁﬁ tis,
psori asi s c% cé/ls(i)tlcfr?g' ogeni ¢ eye di seases, conprising admnistering a
therapeutlcénrl) ective ampount of the fucan to a disease site. [00010]
I'n further[oee8pCcThe ddmappsitornfurther ezni comprisei déﬂeqimaonacpluarm&deutlcally
conpositions conprising a polyneri c dosage E&ﬁrmof th fuca%ﬁ%ohngpl

t her apeut i 2gFP{akle ﬁé@Iﬂ'% ﬁH@Jbﬁ? Pl '-trﬂ'é'cf Ge O%ﬁrdalﬁtnai BadtY Aol

phar naceut I e I e t Ffidh eaRYest i ng
of an%I ur oén°ﬁ@ Mlyéﬁwgt%e\e B%BI (?njg%%b {:Br%?lrtu %ﬁgghgbggﬂél g@%%yl ene gl ycol,

i nj ect abl %\dmmuspemdt oradiyﬁdn:daa:tt;o&nthe d‘ﬁbas,@(slltgznmal mﬁdﬁ@&g’@ ther disease Iséea
film paste, mcr

| | f
as desi r edniraagul Bﬂ r‘rﬁ&%ﬂ?”tgéggl%n%éo$9%%%i%n nat'r 'Cm§ antlgﬁ !ae% &ed’"y orm
t herapeut 'sﬁﬁ:!du?t’a u%gi lﬁ%\%@ﬂﬁ:ﬂ& @ctéﬂy er6|§'baH§ﬂQ>r(3tI|i@ﬁ/v1§Is§ Hg deyRBdas an 20

anti sense gonucle ozyme and an ol i'gonucl eoti de RNA inhibitor.
[ 00011] TI[GOOB]rptnsanutbm asauecbethasmétthSt h@npaa@ftmtnmgeaﬁhn@ rsdriesisedt for

treating an adhesi on, ch as a sur al dhe ar, or
ot hotd "% Sndlegenic Bl tRst Zoh G e IPEN Y, £ thdRrblica B BiEERS
nmedi carrentameﬁh@o]{tﬂerfggéwg) gw‘g@dggsslt@ssom at ed with at | east one of an
adhesion, arthritis and psoriasis in a human patient, conprisin

conbi ni ng [@0PNA] raclkidhiec absgectef fthet ipveseitoimendpna W@‘ﬂdﬂssﬁbﬁ”aﬁcqlﬂ@@ dan,

a phar naceut I bl t T th
Ashect o, T BpULSn OB B PVt dpSpaf R of e thken RS & "'
i ncl udi ng Ihe?agétItIcaw RercBal@iahasinPesahb fucan andatidatee pBarnccanticgy | n
addition, various references are set forth herein, |nclud|n in

Or 0545 Ref cacaeptabite mme@tjsalgpiuedcﬁonbﬂ@ gravRx CaNSBRg; of & PY ﬂnlgyérgé%te
t -t
?ﬁggﬁ golrjzt %ﬁy(ﬁﬁqgl@/% :P@T/p%@m%g%%lyc%l, infiEdbIS BhESHEFE SInd Enitosan.

The polymeric dosage form can be a film, paste, microsphere, spray, lotion, liquid,

or implant or other form as desired. The pharmaceutical compositions can also
comprise a therapeutically effective amount of at least one other drug such as an
20 antisense oligonucleotide, ribozyme and an oligonucleotide RNA inhibitor.
[00011] The compositions can be used in the manufacture of a medicament for
treating an adhesion, such as a surgical adhesion, arthritis, psoriasis or other
diseases as desired. Also provided are methods of manufacturing a medicament
able to reduce symptoms associated with at least one of an adhesion, arthritis,
25 and psoriasis in a human patient, comprising combining a pharmaceutically
effective amount of a fucan such as fucoidan, a pharmaceutically acceptable
excipient or buffer.
[00012] These and other aspects, features and embodiments are set forth within
this application, including the following Detailed Description and attached
30 drawings. In addition, various references are set forth herein, including in the
Cross-Reference To Related Applications, that discuss certain systems,

apparatus, methods and other information; all such references are incorporated



4 herein by reference in their entirety and for all their teachings and

di scl osures, regardless of where the references nay appear in this

appl i cat iwn.03BR0EF DESCRI PTI ON OF THE DRAW NGS [00013] Fi gomacAd2/08332 gr aph
of fucoidan inhibition of cell proliferation in 5 synoviocytes and snooth
nuscle cells after 48 hours exposure. [00014] Figure 2 is a graph of

fucoi dan inhibition of phorbol ester nyristate (PMA) induced neutrophi
activation. [00015] Figure 3 is a phofograph depicting fucoidan inhibition
of coll agenase and stronelysin expression at a concentration @f!o.S@bm/v

wi t hout eeseisi v réfenemsa irokhein entifrety eadetey dlc Hieirigachngsoand B gure

4 is a graph of fucoida I 0, taﬁﬁl F te film 00017
Figure 5 irgggr %ﬁ%ﬁe@dbgirggzg?ééseﬁgg gg‘qu‘o &%é@?lﬁgﬁ one paste.[ ]
DETAI LED DESCRI PTI ON [ 00018] The present invention includes conpositions
and net hods conBrl sin 15 aEproaches for inhibiting cell proliferation,

i nf | amat BRIEFDESERIETIGNOFaHIESRAVINGSisi ng t he sul phat ed
pol ysaccm[f)hﬂfﬁl?@ﬁ\ﬁé? gﬁdg géggisa %n%fcflgrbol?&an uiﬁﬁﬁ)it;]cg} tc?fe%bllsﬁfcﬂiiféﬁﬁ{ion in

adhesi ons, tP i e PITasl s. appears t ucans such as
fucoi glan rgyolidl|fistartPsinbethinuselet dellgtafien A8itourbiekposdreanmat ory enzyne
release fromarthritis associated cells and jnhjbit aggit(?) enesi s in

20 menbr arl@00LFigurei 2als acweéphont fussidar iahibitiogy OF i ﬁSt?ﬁdeés-t%{]eingikng

receptors, 4, S0 ' ; e fucans are directly delivered to the

di sease S(FJI'\@A‘)U HF%@ng{rgﬁ@Fs?%ﬁn\{éﬁg [y continuous exp)c/)sure of target tissue
to the f queom.g} Eigeie a5 isf alphbttyaply depicting fuddidan indikitior of coliagriiageeanc
dosage forns. Since fucans can have m,ulti]pb ffects in vivo.(in, . ..

part i cu a(rjstafrr?@ldsmr@(me%@ ehAGeBRAN AR B! 0 5% MEHPPLE e¥es e, Bpipition

con e f Is an alternative to system c adm nistration
t hat Ii&ray r%@Sﬁe%@ec%&t% g‘g%%%'i" toxicities. [00019] T%e followng wll fi ?st

general l'y d[@ioeq BFFiduis ah s a geptsbbiusoicantrelaasesram ethylene viwi acetatesfilmii scuss
sonme enbodi nents of the invention, then provi

03/ gﬁg?sidn:gziﬂ?ég'{wﬁﬁﬁ ?isgé[m@fz@}?O@@HéP ase3§qz§?p&?m%§'§§{?§§i R Snout
DETAILED DESCRIPTION
[00018] The present invention includes compositions and methods comprising
15 approaches for inhibiting cell proliferation, inflammatory responses, and
angiogenesis using the sulphated polysaccharides known as fucans and can be
used to treat surgical adhesions, arthritis, and psoriasis. It appears that fucans
such as fucoidan may inhibit neutrophil activation, inhibit inflammatory enzyme
release from arthritis associated cells and inhibit angiogenesis in chick
20 membranes and surgical adhesions. Since all cells contain fucose-binding
receptors, in some embodiments the fucans are directly delivered to the disease
site to provide substantially continuous exposure of target tissue to the fucans
(such as fucoidan) via controlled release from polymeric dosage forms. Since
fucans can have multiple effects in vivo (in particular affecting blood thrombin and
25 complement) site-directed controlled release of fucans is an alternative to
systemic administration that may reduce haematological toxicities.
[00019] The following will first generally discuss fucans, adhesions, arthritis and

psoriasis, then discuss some embodiments of the invention, then provide some

examples.



and Psoriasis [00021] Fucans. [00022] Fucans (including fucoidan) are high
nol ecul ar wei ght sul phated 5 pol ysaccharides extracted from brown
seaweeds.wOhasesosdnpounds reportedly have nultiple inhi biPCOrGA0201330NS i n
vivo and in vitro including anti-thronbin, anti- proliferative,

anti-conpl ement, anti-cancer and anti-neutrophil mgration effects. Fucans
may bl ock various binding events at cell surfaces including cell-cell

bi ndi ng through integrin-selectin nolcules, or by binding thronmbin or
conplenment 10 in the blood or fucose receptors on cell surfaces 023]
Such act|\,{DDQZO]SGehet@]fBangﬂ%lndeBpﬁmlﬁsﬂﬁ@Pfhﬂ“ tdHGans A PRSyA B&’S !émes
via (for exanple gflbltlon of |ynphocyte or neutrophil blndlng to

vascul ar endoth "?' OfHESR that m ght prevent the invasion of these cells
into a thﬁbgzéﬁpapgﬁgnent w th subsequent inflammation. Patankar MS., et
al . : em 15 268: 21770-21776 (1993); Brandl ey { ;o J.
Cel | B| ol .[00032] Bodaren7(indoding. fuskideny aeudied ﬁm}@cldﬁ%owgﬁbﬁnsvlﬁaﬁ alicans

Eur. 3. Cotsnangas exyacieliobovBl Bl 6685 Thespiounds 1epiclly

dermnst rathaw nﬁ:lﬁ&éﬁhﬁbﬁo@néctndr@smnoalamdom gitrioi mlcluaiﬁng betidhrorusippantis.
Fucans have been shown to slowy internalized in cel] f follow n e%g

surf?ce bi proiifegative, tﬂnthC@ﬁﬂl@m@lh antizgeacefrdddhantirgepFophif nigrafon, gt
t Cell S J.
%el ? Bi ol . Fl’ﬁ? SB%aCI g@%ﬁ‘i %B%A‘gs{f 68894%9 ua{_%%ﬂaéﬁpfa%s Iﬁ%@hanggyé??”es

16 (3A): 1&ﬂaamlgz’(ﬂa?odglﬂﬂféqunl—ééléctld-tn,olemg , cabyesindiag throbin GACONIiABents 2

(1993); Nishiro, T., , Thronb Fi? 62: 25 765-773 (1991); Bl ondin,
C., @b al.in thelblogdhaifusose reqeptomsonss %li 9’,- Pat ankar, MS., et al., J.
Bi ol . Y/ tsfbriigoHm
vari ous sgig&gégisuéﬂi ?Ké%édtﬁgg %) ! Lu@%ﬁhgﬂahma@étbgggn@sroposed

as a COS”E\TnlaC(f@f seimpie) alhllbitlonl BfOIStﬁﬁ)h?Jﬁytearmd ﬂmmmsmmlng Figc ypgewahas

been reported to be a potenti antlc?gﬁer agent . tléil |RtoA t|tl§%h er

Res. 16: 3@%@@3@8@'@9#@ migighprayent dpe Jnvasian é%seer Cﬁﬂi

1937-47 (1 i dhOtPétahkéN Msnget@ueuesroe (DheMl tro.

Soeda, S., 88,5@“#%%\,\%%&%% Hﬁ@ﬂ?@a Acta (1) ~134 ézoo% arly,

WO 03/50180268 FZJW?@QI’/HiE’[EB3)68randIey, BK,etal, J. CeII BIO/ 105: 991-997 (1987)
Recent studies have also shown that Fucans inhibit vascular smooth muscle cell
proliferation, Logeart, D., et al., Eur. J. Cell Biol. 74: 376-384 & 385-390 (1997),
indicating (but not demonstrating) a possible anti-restenosis potential of these

compounds. Fucans have been shown to be slowly internalized in cells following

20 surface binding to both endothelial and smooth muscle cells. Glabe, C.G., et al.,
J. Cell Science 61: 475-490 (1983); Logeart, D., et al., Eur. J. Cell Biol. 74: 376-
384 (1997).

[00024] Riou, D., et al., Anticancer Res., 16 (3A): 1213-1218 (1996); ltoh, H.,
Anticancer Res., 13 (6A): 2045-2052 (1993); Nishiro, T., et al., Thromb. Res., 62:
25 765-773 (1991); Blondin, C., et al., Mol. Immunol., 31: 247-253 (1994); Patankar,
M.S., et al., J. Biol. Chem., 268: 21770-21776 (1993). In Japan, fucoidan
extracted from various seaweeds is marketed as a health food. Fucoidan has
been proposed as a cosmetic or dermal agent. JP 01031707 and JP 01085905.
Fucoidan has been reported to be a potential anticancer agent. Riou. D.,
30 Anticancer Res. 16: 3a 1213-18 (1996); Itoh, H., et al., Anticancer Res., 15: 5b
1937-47 (1995). Fucoidan was reported to not inhibit angiogenesis in vitro.
Soeda, S., et al., Biochim. Biophysica Acta (1): 127-134 (2000). Similarly,



fucoi dan was found to stinulate HUVEcell proliferation (in vitro) induced
by serum indicating a possible proangiogenic effect (although inhibition
was possiwbas/owdeen fibrobl ast growth factor was present). PGIMG02/01337, et
al., Eur. J. Cell Biol. 77 4: 352-9 (1998). Studies have also shown that
Fucans inhibit endothelial cell 5 nmonolayer binding. dabe, CG, J. Cell
Science, 61: 475-490 (1983). Since the cells that make up capillaries are
endothelial cells, this report indicafes that in vitro, some aspects of

cell adhesi on be inhibited b h '
vivo anti ﬁfugggjg?r/]wageflfzéldt teormuaiE RN <l PRI eV TP b ot e £y
ot i gast 11 Erdme DKt Pa g POLPERTbhpbYe AR (Aftduy Infibli Ras BOsdlle
f?ﬁggi'tyé‘mes arﬁﬂéro@gésﬁrgr;éw{drpfmtt cﬁdN@@gmn_ 2 OhaGirdes, J.nel aldi gy by &edral. aifd
e : . o
perei 12 M:S?;]52-9.(1§9§D-. Shlias have akssshamn gbdycansyinrimn S el el
rivatives e I ep iy NRLPIct-; . i
Car bohyar dhenaieler PEIE PBIIRS C.&. L BpP Foid RECEN: HE5 408 (10BD). Siicee. P
SL }‘ ;g; iéhzl\iér@ngama}] Snaket]) upBtapitdriesSaie eRdothetial. calls, 3i3- @porl Tgdsy g%e.zs dhatoitat ed
i des have been i - Vi '
g A DS(itrgpsgm@glae&%C;tSJ%r 885 SeheSor Biizbe RNIEEERond: HissotsR ASRAEY o
ornati on ' |G- Lol
({Jeﬁn@ﬂ%ﬂ%g déyygm 9%S§nt|d?1g‘((:lﬁjeg{ﬂ:h§r@§96§ flididair Fuctiddiohaeldeen

separ at ed _ row into e . Surgical adhesions (also known
as post - swepbetall wdhesibitnthe dindimgoff helicakzsten kergastdc mallgahiniipanat an

of ald” apadiaacic dapgraart SHPEnf . Byt oy iaming] s gh B Idg & T
133:497 ( é@@#@gpﬁ&%@llﬁ%ép cMabfes fAcludMy branchgtGindlifsardgeed 4R73) .

The conseqt . eseé ‘adhesions are varied and depend upon the
surgi cal sjdpertedvol vae differeritlat mntiovggulant activitgai Pereiraf M.6i.1 4.t§iol. Chem.

obstructi f the_i [ ' '

cardi o sulger§eoaTZ0Rgh, | BorER ke and,SHFaNes pals ter R 160
di Zerega, fnink caddriddi grdih! bt 2.0 G0l ARGR) ReBOlpU): 247258 (1998) n.

A K, Ann. orac. Surg: ' 273-278 (1984)." 30 [00028] The process o;
adhegion f andred have iamiticoagllgnt effetts eMauray, st dbBicshate Sicl. dPoly £ % 3/3-6

{1 BTt ol vl o8 ormapbuloRuas R afides fave BeRh nlERRel AL G Tarabeple fF)
formation VO 034318033 RSK CEPAIEL3RDS; JP 01313433
[00026] Adhesions.
[00027] Adhesion formation is a complex process in which tissues that are
20 normally separated in the body grow into each other. Surgical adhesions (also
known as post-surgical adhesions) develop from the otherwise normal wound
healing response of the tissues to the trauma and occur in over two thirds of all
abdominal surgical patients. Ellis, H., , Surg. Gynecol. Obstet. 133:497 (1971);
Wiebel, M-A. and Majno, G., Am. J. Surg. 126: 345 (1973). The consequences of
25 these adhesions are varied and depend upon the surgical site involved.
Problems may include pain, infertility, 6bstruction of the intestines and even an
increased risk of death after cardiac surgery. diZerega, G. S., Prog. Clin. Biol.
Res. 381: 1-18 (1993); diZerega, G. S., Fertil. Steril. 61:219-235 (1994); Dobell,
A. R., Jain, A. K., Ann. Thorac. Surg. 37: 273-278 (1984).
30 [00028] The process of adhesion formation initially involves the establishment of
a fibrin framework and normal tissue repair. The normal repair process allows for

fibrinolysis alongside mesothelial repair. However, in surgical adhesion formation



7 the fibrin matrix matures as fibroblasts proliferate into the network and
angi ogenesi s occurs resulting in the establishment of an organi zed adhesion
within 3 woo30cmys. Buckman, R F., et al., J. Surg. Res. PRTICADZHOVB7(1976);
Raferty, A T., J. Anat. 129: 659-664 (1979). 5 [00029] I nflamatory ’
processes include neutrophil activation in the traumatised tissues, fibrin
deposi tion and bondi ng of adjacent tissues, macrophage invasion, 1
fibroblast proliferation into the ar ea, col | agen deposition, angi ogenesis

and the establishnment of permanent_ adhesion tlig'fgs es ently, v%ntive

t her api es the nfibiiriematidy ematyesost ifipreklagisp sy e "ét&u%?oﬁe ok’ N

I nfl ammation. (steraqi n ' I af B qu{, and
renoval of2" nﬁsgeggéwtgs96%8@38?1?%%%%@%“@% og{éﬁqeﬁp S %Wgragegﬁ%q t he
L % ;rglg : 8 tn vnghnﬁ)gfcb '5;@&3@;. CBllICkrﬁﬁﬂﬂ,GRJ Pnet bhyvé Surgl Resd21H@706¢1876); Raferty,

_ : ation technigues or barrier devices. drofl otation i I
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306- 313 (198FAbranes made from oxidized regenerated cellulose (InterceédTM)',
polytetrafluroethylene (Gore-tex surgical membrane) and fully resorbable
membranes made from a modified hyaluronic acid/carboxymethylcellulose
20 (HA/ICMC) combination (Seprafilm™) have also been used fo reduce post-
surgical adhesion formation in both animals and humans. Burmns, J. W., et al.,
Eur. J. Surg. Suppl. 577: 40-48 (1997); Burns, J. W., et al., Fertil. Steril. 66:814-
821 (1996); Becker, J. M., et al., J. Am. Coll. Surg. 183:297-306 (1996). The
success of these HA/CMC membranes may derive from their ability to provide

25 tissue separation during the peritoneal wound repair process when adhesions

form. The membranes were observed to form a clear viscous coating on the
injured tissue for 3-5 days after application, a time period that is compatible with
the time course of post-surgical adhesion formation. Ellis, H.,, Br. J. Surg. 50: 10-
16 (1963). The intraperitoneal administration of anti-inflammatory agents such as

30 dexamethasone or corticosteroids produced marginal inhibition of adhesion
formation diZerega, G. S., Fertil. Steril. 61:219-235 (1994); Hockel, M., Ann. Chir.
Gynecol. 76: 306-313 (1987).



WO 03/ 018033 PCT/ CA02/01337 8 [00031] Arthritis. [00032] Arthritis, such
as rheumatoid arthritis (RA) is a debilitating chronic inflammatory
di sease aWvbaewiseg al nost 2% of the world's population. ThiPeT/@@2€d13370N s
characterized by pain, swelling, synovial cell proliferation (pannus 5
formation), angiogenesis and destruction of joint tissue. In the advanced
stage the disease often damages critjcal organs and nay be fatal. The
?lseaseh |nv?lves mul ti pl e nmenbers of8the i mune system

macr ophages/ nonocytes, neutrophils, B cells and T cells) conplex ¢ [
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see 20 McC5 Art Is’and Allied Conditions by Lea and Febjge
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conmo h fl
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acconpanyi ng ar I C con I thons. The cause of the disease is unknown and
there i s rdOBUTE37@2 (11BB6YI sease at present. There is evidence supporting
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15 joints and |s folloWed by Sex%;u%gt{negatpea?nIfrclnrt Pnean?/asglysl ay.&re i gegg ye up
progresses so that the intervals between episodes become shorter and morbidity
for the patient increase to unacceptable levels. This disease is generally treated
symptomatically with NSAIDs. For a more detailed discussion of the
pathophysiology of this disease and other forms of inflammatory arthritis see

20 McCarty, et al., Arthritis and Allied Conditions by Lea and Febiger, Philadelphia
1495 (1985).

[00034] Psoriasis.
[00035] Psoriasis is a common, chronic inflammatory skin disease characterized
by raised, thickened and scaly lesions which itch, burn, sting and bleed easily.

25 More than 2% of Americans suffer from psoriasis and patients often have
accompanying arthritic conditions. The cause of the disease is unknown and
there is no cure for the disease at present. There is evidence supporting the
concept of an autoimmune disease. The disease is further characterized by
neutrophil activation, cell proliferation and angiogenesis. t

30 [00036] Skin cells may follow two routes of growth, normal growth or wound
healing. In normal growth, cells are created in the basal layer and move up

through the epidermis to the skin surface. Dead cells are shed from the surface



through the epiderms to the skin surface. Dead cells are sh

surface WO 03/018033 PCT/ CA02/01337 9 at the same rate assngglgagg]$2$m
bel ow. Duworig/owwwand heal i ng, accelerated growh and repalPCTICAORNOLI3ger ed
resulting in rapid turnover of skin cells, increased blood supply and
inflammation. In some respects psoriasis is an exaggerated wound healing
process. |f the skin does not shed the skin cells (keratinocytes) as 5

qui ckly as they are nmade then a buiIdPup may occur. This may |lead to scaly

| esi ons and angi ogenesis (to increase the bl ood ly), At th [
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for exanpbe_ln surgi cal adhesi'ons. 20 [00039] In one enbodi nent, . fucans
such as f usteicidal zmtieinflamdnatoryi agenistto dieat flapamatain §YBREABS; g.ﬁefitfwtr&ﬁa er

enbodi nent, fucans such f i,d . . i prhALb ;
o 1 dimt iyl Geseatth g sish Loey Vi, efaltaC Skt , Tfie kel cBeE¥ORating |
responses ol suEhindh& SASK iShicRs tHery $Beilliompdi yest. This is inportant, for

exanpl e, since nmany di seases such as, for exanple, osteoarthritis, are not
25 necessdi00Dg7hGenerak Biscmussion.nf | anmat ory cel | accumul ation at t he
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i ) n N ivities are applied herein to surgical

adhegbons, rheuntatoidi artiaritis, pedrasesiesis (we[r@ér@@tmenha%Hée‘éﬁa%%'ﬂdaﬂtﬁ%? beH) s

invention, . fucans ¢ ling SrulieAs #ftrR hibition of potential conditions). As
demonstrated in the Examples below, fucans (and in particular, fucoidan) inhibit
cell proliferation, inflammatory responses/events and angiogenesis, including for
example in surgical adhesions.

20 [00039] In one embodiment, fucans such as fucoidan are used to inhibit or
prevent angiogenesis. In another embodiment, fucans such as fucoidan are used
to inhibit or prevent inflammatory cell activation, so that the cells that initiate
inflammatory responses at such disease sites may be inhibited. This is important,
for example, since many diseases such as, for example, osteoarthritis, are not

25 neceésarily associated with inflammatory cell accumulation at the disease sites.
Thus, such use of fucans can inhibit or prevent the more drawn-out activation of
resident macrophages, neutrophils and other inflammation initiating cells that
causes the chronic unwanted effects of the disease. Such fucan activities are
applied herein to surgical adhesions, arthritis and psoriasis.

30 [00040] In one embodiment of this invention, fucans, including derivatives and
analogues thereof, can be formulated in a controlled release formulation to

provide for sustained effective concentrations of the agent to be provided at



anal ogues thereof, can be fornulated in a controlled release fornulation to
provi de for sustained effective concentrations of the agent to be provided
at WO 03/Wo80880PT/ CA02/ 01337 10 di sease sites. |n anot rem/cobothisment
fucoidan is used in the treatment of surgical adhesions. Exanples are ’
provided herein. Such exanples denbnstrate inhibitory action of fucoidan
against primary chondrocytes (cells involved in rheumatoid arthritis)
derived fromfresh cartilage. This iAlicates the agent has 5 potential as

an anti-arthritic agent. In particular, the apparent Ll f [
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[ 00043] Geotbenlrhigrotéindieninhiiioryeand rﬁthers?@ﬁ[@ausﬁo%@ 649“%@8\6%& ‘?{Fc’ﬁ may °"

composit C)Iglave unwanted toxicities at concentrations of the drug required for inhibition of
adhesion processes without the presence of fucan, but they can be useful in
lower concentrations in combination with fucans, such as fucoidan, to achieve
desired results.

20 [00042] In another embodiment it is proposed that the fucan can itself be the
dosage form of the agent. For example, the fucans can be made in thin films that
can be placed directly onto a surgical trauma area so that the slow dissolution of
the fucan exposes the tissues to a sustained and effective concentration of the
agent. Indeed, such a formulation can act as a controlled release drug delivery

25 system for itself (as the active agent) or for other agents (such as paclitaxel) that
can be placed in the formulation. The fucans can also be formed into tablets,
capsules, microspheres, pastes, gels, powders, aerosols or given orally, rectally,
as a solid or as a solution.

[00043] Generally, fucans can be administered alone or as part of a composition

30 by application or injection as a paste, gel, spray, particulate, film, solution, liquid,
lotion, cream or implant. Routes and sites of administration include orally,

systemically, intraocularly, subcutaneously, intraperitoneally, intramuscularly,



30 by application or injection as a paste, gel, spray, particulate, film
solution, liquid, [lotion, creamor inplant. Routes and sites of 1

adm ni st reDiog1808x| ude orally, system cally, intraocul arlPgT/CA02/01337

subcut aneously, intraperitoneally, intramuscularly, W 03/018033

PCT/ CA02/ 01337 11 intraarticularly, intralesionally, intravaginally
rectally or topically, such as in a patch. These routes nay al so, ih
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Some gel, spray, liquid, lotion, solution, suspension or other desired form. Arthritis can

also be treated or prevented by the systemic delivery of the fucan following
intravenous, intramuscular, intraperitoneal, subcutaneous, or oral administration
20 routes.
[00045] In some aspects, the present invention provides for treatment of
angiogenic diseases of the eye. For example, diabetic retinopathy is a potentially
blinding complication of diabetes that damages the blood vessels of the retina
followed by new blood vessel growth (angiogenesis) causing blurred vision or
25 retinal destruction. Macular degeneration is caused by the invasion of new blood
vessels beneath the retina and is the leading cause of blindness in the USA and
Europe with new 200,000 cases per year in the USA and only 15% of those
treatable with current laser therapies. The present invention provides, in some
embodiments, a pharmacological approach to the treatment of these diseases
30 using the methods and compositions discussed herein as adapted for use with
the eye. For example, the fucans can be applied directly to the surface or

injected into the eye. Modifications to such systems include chemical crosslinking



enbodi nents, a pharmacol ogi cal approach to the treatnent of thes [
30 using the methods and conpositions discussed herein as adapteg ?Bfeﬁzgs
with theweya/o1d6es exanple, the fucans can be applied directlicanoiBhe
surface or injected into the eye. Mdifications to such systens include
chem cal crosslinking WO 03/018033 PCT/ CA02/01337 12 to slow down the rate
of dissolution of the dosage form or mxture with other excipients such
as pluronics, alginates, acryl ates, dél | ul ose, hyal uroni ¢ aci d
pol yet hyl ene gl ycols, chitosan, including analo ugﬁ and derivaiL
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[00047] Regarding transfection and the use of fucans with nucleic acid sequence
agents, the advancing area of medicine known as gene therapy is constrained by
20 drug delivery issues whereby gene fragments or nucleic acid chains, such as
oligonucleotides including ribozymes, antisense nucleotides and oligonucieotide
RNA inhibitors, may have their cell uptake inhibited due to the charge and large
molecular weight of these compounds. Recently, the use of microparticles (such
as calcium phosphate) containing the gene or nucleic acids have been proposed
25 as transfection agents so that they bind to the cell surface and are taken up by
endocytosis or invagination, resulting in cellular entry of the gene or nucleic acid.
Most cells contain fucose receptors on the membrane surface. The present
invention provides for the use of fucans as transfection agents for nucleic acid
chains. In one embodiment, the nucleic acid chain can be bound or encapsulated
30 within a fucoidan microparticle and the particle can be chemically crosslinked to

inhibit dissolution before application to the target cell site.



i nvention provides for the use of fucans as transfection agents for nucleic
acid chains. In one enbodi nent, the nucleic acid chain can be bound or
encapsul awed38oss t hi n a fucoi dan m croparticle and the pa&cricioeocan be
chemcally crosslinked to inhibit dissolution before application to the
target cell site. WD 03/018033 PCT/ CA02/ 01337 13 [00048] The fucans,
either alone or in conbination with other drugs, can be used in
conbination with materials inplanted 3n the body. These naterlals can
include, but are not limted to, nunerous nedical
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“means" is speC|f|ca y Tecited in aclaim  Simlarly, the terns set forth
inthis ap\pitlnmttllnmtat@né)nStngutarkf@rmﬁtléﬁlydé‘lQe'B the GRINGo8UCHASpRoCEBs MM%| s

as indicat, e s_functi a 5 clester”
is specifid ggl WC‘%@ ﬁ'@gp Ural | gergpgeﬁg\rlg ék&%§gl§'p5tg{§dle?etb%%§@(fql Tt 32
claims asipp@tédigthénse.step plus function” reI at i onshi p where the wor d
"step" is 25 specifically recited in a claim (Ii:' Fx[ﬁ) b|f|1e
Ef feds OF Ja0O50fiAheCecapym i tbeypesantl sSaissis amsm%i ods, etc 1ddes bo
means plus function and step plus function concepts. However, the terms set
forth in this application are not to be interpreted in the claims as indicating a
"means plus function” relationship unless the word "means" is specifically recited
in a claim, and are to be interpreted in the claims as indicating a "means plus
20 function" relationship where the word "means" is specifically recited in a claim.
Similarly, the terms set forth in this application are not to be interpreted in method
or process claims as indicating a "step plus function" relationship unless the word
"step” is specifically recited in the claims, and are to be interpreted in the claims

as indicating a "step plus function" relationship where the word "step" is

25 specifically recited in a claim.

EXAMPLES
Example 1: The Effect Of Fucoidan On Synoviocyte And Smooth Muscle

Cell Proliferation In Vitro.
[00051] Proliferation was determined using the dimethylthiazol

30 - diphenyltetrazolium bromide salt (MTT) proliferation/cytotoxicity assay.



Cell Proliferation In Vitro. [00051] Proliferation was d ' [
dlnFFPyI;Q!azzl 30 diphenyltetrazo}iun1bronide salt (NW$§ern1ned Hsing the
proliferaWDe0espsdt oxi city assay. WO 03/ 018033 PCT/ CA02/ 0PBICA024133

On day one, 1500-2000 snmooth nuscle cells (A7r5 rat enbryonic tﬁéﬁggPSZ]
aorta) or synoviocytes (H G 82 rabbit) were plated per well on a 96-well
plate, leaving the first colum free of cells (blank). The plate was placed
into the 37C, Q02 incubator. The foﬂ4omﬁng day fucoi dan was added at
various 5 concentrations. No fucoidan was added to the fjrst col bl ank)
and the gmmommm qnent 12Q0-2808 oFNeRTN fraldselsnpﬁﬁﬁ é @ PO lf%ﬁ)é‘?'ﬁ
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shown in Figure 1, the fucoidan induced ngent i.on
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nyristate uced neutrophil chem | um nescence. [00054] This
expef( rren?;l ldfcmhfﬁﬂeﬁ sulecxiidey (PMSQ) evashandadnelheoplate wag @gitafast §pdal at

0.5% w' v | I owed by stinul at ft I h

E; SL I SCL i vatingies and h%aggq)rbgnk:%?[ggg@t Cﬁ'axfﬁﬁﬂetﬁﬁ’“%%ﬁ%gﬁﬁryat ?‘%E%ﬁ%’?}to%
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of  neutrophi P&ﬁ'ﬂenr(%q g@n%mugrgBe;rh%ﬂ dlg g%‘;lngn%détgby thepllﬁﬁw?}:?ilagﬁ)jenmmmhht o

chenmi | uni Fkﬁwmnﬁ:lﬁnbeﬂ-laﬁkellsbanﬁd eelbuiability wesaxpressedHBSY) Ippvin, @hw@%@d

t hr oughout t he stud m.cal, s were purchased fromSi
gma Chem cal Co.
(St. Loui dh e to{hen ’ﬁ[oé@ h‘cfs)at ed. Al experinents were performed at

37C. 1 fNeut r[ﬁ@ﬁ'ﬂfAé’"‘%hSwn in Figure 1, the fucoidan induced a concentration dependent
inhibition of cell proliferation after 48 hours exposure for both synoviocytes and

smooth muscle cells. The inhibitory concentrations that gave 50% effect on

proliferation (1C50) were 15 uM and 6 uM respectively.

20 Example 2: The effect of fucoidan on phorbol ester myristate (PMA)
induced neutrophil chemiluminescence.
[00054] This experiment incubated freshly prepared human neutrophils with
fucoidan at 0.5% wl/v foliowed by stimulation of the cells with the PMA.
Stimulation (or activation) of the cells induced superoxide anion generation which
25 could be measured by the emission of light (chemiluminescence). Inhibition of
neutrophil function was then determined by the inhibition of chemiluminescence.
Hanks buffered salt solution (HBSS) pH 7.4 was used throughout the study. Al
chemicals were purchased from Sigma Chemical Co. (St Louis, MO) unless
otherwise stated. All experiments were performed at 37°C. Neutrophils were
30 prepared from freshly collected, human, citrated whole blood. Briefly, 400 ml of
blood were mixed with 80 ml of 4% dextran T500 (Pharmacia LKB, Biotechnology
AB Uppsala, Sweden) in HBSS and allowed to settle for 1 h. Plasma was



30 prepared fromfreshly collected, human, citrated whole blood. Briefly,
400 mM of blood were mxed with 80 m of 4% dextran T500 (Pharmaci a LKB,
Bi ot echnovogg/0188B3 Uppsal a, Sweden) in HBSS and al | owed t oprs&tdAoeofasr | h.
Pl asma was WD 03/ 018033 PCT/ CA02/ 01337 15 collected continuously and 5 m
applied to 5 m Ficoll Paque (Pharmacia) in 15 m  pol ypropyl ene tubes
(Corning, NY). Followi ng centrifugati at 500 x g for 30 mn, the
neutrophil pellets were washed free of "erythrocytes by 20 s of hypotonic
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Chem | um nﬁﬁgfnce was nonitored using an LKB Lum noneter (Mdel 1250) at
37C with sRdKi'ng immediately prior to neasurenents. Control tubes
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arthritis. apgdhe sanipdes Wieke Biixedie nitglp mesdiophil gotivatisin. agpaluminescence
stromel ysi g,ar ﬁ‘loﬂﬁbfé&t h@fng?’?ﬁ' G Tdrﬁlenﬁ%gé?n{l\ﬁ%de;ﬁhi%Oéné{ %?*c}‘rv{/i{r{ Shaking
potential nay be ['essened™ T the agent al'so tnhibits proteoglycan gene

expr essi onimsiediEtélyqaridrlty. mEastrenwnts.aIC aytiod tehay esisthined selpafiicoMar bad
nor mal_physi ol ogy of chondrocytes. Primary chondrocyte culture was freshly

i sol ded f rEANEAI f
[00057] Fucoidan strongly inhibited PMA induced neutrophil activation as shown

in Figure 2. The data is for three separate PMA-neutrophil incubations. These

data demonstrate an anti-inflammatory effect of fucoidan.

20 Example 3. The effect of fucoidan on IL-1 induced collagenase gene and
stromelysin gene expression in chondrocytes.
[00058] This assay measures the levels of RNA for two metalloproteinases,
collagenase and stromelysin. Over-expression of these genes results in secretion
of these two enzymes from articular chondrocytes and may represent part of the
25 pathophysiology of rheumatoid arthritis. Agents that inhibit over-expression of
collagenase and stromelysin are potential antiarthritic agents. This antiarthritic
potential may be lessened if the agent also inhibits proteoglycan gene expression
significantly. Proteoglycan gene expression is part of the normal physiology of
chondrocytes. Primary chondrocyte culture was freshly isolated from calf
30 cartilage. The cells were plated (at 2.5 x 10%ml) in 100 x 20 mm culture dishes
and incubated in Ham’'s F12 medium containing 5% fetal bovine serum (FBS)

overnight at 37°C. The cells were starved with serum-free medium overnight.



30 cartilage. The cells were plated (at 2.5 x 106/m) in 100 x 20 nm

cul ture dishes and incubated in Ham's F12 medi um containing 5% fetal

bovi ne sewOrsFB®) overnight at 37C. The cells were starpet/caogh1337

serum free medi um overni ght. WO 03/018033 PCT/ CA02/ 01337 16 The cells wer e
pretreated with canptothecin at concentrations of 10-6 M 10-' M and 10-8
Mfor 6 hours. Then IL-1 (20 ng/m) was added to each plate and the plates
were incubated for an additional 18 Héurs. Total RNA was isolated by the
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deshel i ng of [ 00061]" Sheets of sterile waxed
. aper were
pl aced ont@®cayetwi ndow that was created in the air space andpvve?re used to

revent ' [ '
reasur g@?@%;&t&aﬁﬁa%@%ﬂ;@bz SR pathooBe SEAME SRR e
eggs wer e nanual Iyl ﬁgtil gzg%ﬁh?.&i&{ﬂﬁ%ﬁ;{,lg?ﬂhdﬂgﬁctdﬁé;‘h?b@rogtmaeaemmmme
15 as shown in Figure 3. At a concentration of 0.1% w/v there was potent inhibition
of collagenase and stromelysin expression without any inhibitory effect on
proteoglycan expression. These data demonstrate an anti-inflammatory effect of

fucoidan.

20 Example 4: The effect of fucoidan on angiogenesis in the chorioallantoic
membrane of the chick embryo (CAM assay).
[00060] Fertilized chicken eggs were obtained from a local hatchery and placed in
an incubator with an automatic rotator at 37°C for 3.5 days prior to deshelling or
windowing.

25 | [00061] Sheets of sterile waxed paper were placed onto the window that was
created in the air space and were used to prevent contamination and dehydration
of the egg contents. These sheets, measuring 4 cm X 4 cm, were sterilized by
spraying them with 70% ethanol and allowing them to dry in the laminar flow
hood. After three days the eggs were manually rotated in the incubator such that

30 their sharp end was facing up for 5-10 minutes to allow detachment of the egg
contents from the inner membrane. Using 70% ethanol and Kimwipes, the entire

eggshell was wiped down to help clean and sanitize the outside of the egg. Inside



30 their sharp end was facing up for 5-10 mnutes to all ow detachnent of
the egg contents fromthe inner menmbrane. Using 70% et hanol and Ki mi pes
the entirwooegybel | was w ped down to help clean and saniPCTaBAORAE30DUL S de
of the egg. Inside WO 03/018033 PCT/ CA02/01337 17 a laminar flow hood, the
egg was held wth the blunt side up and a hole was nade in the blunt énd
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15 Fucoidan-loaded poly(epsilon-caprolactone) (PCL) pellets were manufactured by
melting PCL at 60°C and physically blending the fucoidan into the PCL and
allowing the pellets to harden by cooling to room temperature. The fucoidan
pellets were placed onto the growing capillary bed of the CAM. The egg contents
were then resealed with the parafim sheet and placed back into the 37°C
20 incubator. After 2 more days, analysis of the CAM vasculature was recorded (48
hours after placing the drug onto the CAM capillary bed). The effect of the drug
on the CAM was rated using an avascular scale, which grades the effect of the

drug as 0, 1, 2, or 3. The values of the avascular scale describe the following:

25 0 No antiangiogenic activity
1 Microvessel reduction
2 Small avascular zone measuring the size of the drug peliet
(2mm in diameter)
3 Avascular zone measuring 4-5mm in diameter.
30

[00063] Fucoidan potently inhibited angiogenesis in the CAM as shown in Table
1. Concentrations of fucoidan as low as 2% w/w in PCL either partially or fully

inhibited angiogenesis in 4 or 2 CAM’s respectively.



30 [00063] Fucoidan potently inhibited angi ogenesis in th [
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Fucoi dan. The nunber in each colum shows the number of eggs (CAM s)

showi ng none, partial or maximal inhibition of angi ogenesis. Drug

Concentration Antian io enic Act|V|t1$\Ione (0) Partial (1- 2) l\/axi rral (3)

Fucoidan 2.0%- 4 2 Fucoidan 5.0%- 1 Fu 0|dn15 % - i an

30. 0% - 2[00064] Fabie hlAntlangJogemaé}?t'WWe@é 'glé?%{ %l‘érmﬁg’te 81“8"055 cf
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gl ass tubes containing 10 m of phosphate 20 buffered saline (PBS) pH 7. 4.
The tqibes [ap0@5|CRRRIdatanderpbasteatei an antiangiogaiic stelikiéy ohfucpdan Ap d$hew fi ed

times, the tubes were renoved and. t he
by absor biheleaspvmess &Py refaaser fQF'@H?Zl'OBrgf[WCQ'd&n Wah LAREEGE MBthoanat ¥sed
releasing therapeutically effective concentrations of the drug without inducing

undue toxicity.

10 Example 5: The encapsulation of fucoidan in ethylene vinyl acetate films
and polycaprolactone paste.
[00066] Five mg of fucoidan (Sigma) and 45 mg of ethylene vinyl acetate (EVA,
molecular weight approximately 50k, Polysciences) were dissolved/suspended in
1 mi of dicloromethane. Two hundred ul of the solution was pipetted onto 1 cm
15 diameter teflon discs and allowed to dry overnight (solvent evaporation) to form
thin elastic films to give approximately 10 mg films with an approximate thickness
of 100 pym.
[00067] The rate of drug release from these films was measured by placing 5 mg
sections of films in 20 ml capped glass tubes containing 10 ml of phosphate
20 buffered saline (PBS) pH 7.4. The tubes were capped, and placed in an orbital
shaker at 37°C. At specified times, the tubes were removed and the amount of
drug released was analysed by absorbance spectroscopy. The release profile of
fucoidan (Figure 4) was characterized by an initial burst of drug release followed
by a slow sustained release. This dosage form of fucoidan represents a
25 biocompatible, biodegradable, injectabie formulation of the drug that releases the

drug in a controlled manner.



fucoidan (Figure 4) was characterized by an initial burst of drug rel ease
followed by a slow sustained release. This dosage form of fucoidan

repr esentw0Oa3@moBs oconpat i bl e, bi odegradabl e, injectabl e fPermsoavnizn of the
drug that releases the drug in a controlled nmanner. WO 03/018033
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pol ycaprol actone (PCL, Birm ngham polymers, mol ecular wei ght 54K) at 60C
by spatula levigation at a concentr&?ion of 10% ww. This mxture was then
pipetted into 1 ml plastic _syringes and allowed to cool. This for ation
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15 drug in a controlled manner.

Example 6: Fucoidan loaded membranes for the treatment of surgical
adhesions in rats.
[00070] The rat cecal side wall model of surgical adhesions was used to
20 investigate the effect of fucoidan on surgical adhesions. In this model, 16 rats
were split into two groups of 8. After surgical trauma, the rats were immediately
treated with crosslinked hyaluronic acid (HA) films containing fucoidan or were
untreated (control group).
[00071] Materials and Methods. Medical grade sodium hyaluronate was obtained
25 from Lifecore Scientific. All solvents were HPLC grade and obtained from Fisher.
Plastic Petri dishes were obtained from Fisher Scientific. Ethyl-3-(dimethylamino)
carbodiimide (EDAC) and fucoidan were obtained from Sigma (St. Louis. Mo).
[00072] Preparation of Films. Fucoidan loaded films were made by preparing a
solution of 0.6% wi/v fucoidan, 0.4% w/v sodium hyaluronate and 0.15% wiv

30 glycerol in water. Control films (no fucoidan) were made by preparing a solution
or mixture of 0.4% wi/v sodium hyaluronate and 0.15% w/v glycerol in water.

Fucoidan loaded films and control fims were cast from these solutions by



solution of 0.6% w v fucoidan, 0.4% w v sodi um hyal uronate and 0. 159
glycerol in water. Control films (no fucoidan) V\gre made by prepar;srf;;wav >0
sol uti on worosfoisosure of 0.4% w' v sodi um hyal uronate and 0PC3%GARN1337YycCer ol
in water. Fucoidan |loaded filnms and control filns were cast fromthese

sol utions by WO 03/018033 PCT/ CA02/ 01337 20 pipetting 4 g of each solution
into separate 2.5 cmdianeter plastic Petri dishes and drying for 24 hours
at 60C. The crosslinking agent EDAC ¥8s included at 4mv| (final

concentration). Each dried filmwas the full
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wi th cooli of the sealed tube on ice. [00074] Animal Studies. Surgic
' al
trauma \Rﬁg”ﬁl’f‘cﬂl}éféﬂgé‘ss'-frg'lcﬁbb@ de16 mature 10 Sprague Daw ey rats, geach
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a cl ean unFishet ediertifit) ahdi lgdut saeaeem myﬂastambag& tms/mr@s clerminaly used
in the study. Aninmals were ran Ssi e 0 Q I ghed
and anest I5@iilized Y&inG %%mﬁg‘rr i‘%’c&?'@n of° %Oea%sﬁg Cr?yéroc porglg 1%%
(6my/ kg) eaneg%&%ﬂﬁb.ﬂ] &&ﬂ rigaéﬂﬁe@éél%'detuﬁé drhiget hi gh. The abdoren was

shaved an A4 cmincision was made in the skin
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0 = no adhgwiving d cleahi Un@ufM@Qaberh’tM@@rsBV‘?s |a<ﬂ1éln@nfa%?e°?ﬂ%\ wire

m | d adhesion with fre I SS ctable

di fficult léﬁeéiséfbth%rﬁtkigy pl gHE“aﬁ weﬁ%ﬁgéé‘@ﬁhégsggn e%@%eﬁﬁaﬂgc i w a

]IP' ﬁg; (G agigheddlng AMSstRERzdd auittPwesindi€viejectibn dof d@ltamahﬂee rgdrmhlcnrme( a
15 (6mg/kg), administered in the large muscle of the thigh. The abdomen was

shaved and cleaned with alcohol. A 4 cm incision was made in the skin beginning

approximately 2 cm caudal to the linea alba while the muscle was tended with
forceps. The cecum was abraded four times on the ventral and dorsal surfaces
with a mechanical abrading device, which permits operator independent,

20 controlled abrasion over a defined area. Adhesions to the cecum were evaluated
and scored according to a predefined scoring system:

0 = no adhesions
1 = filmy adhesion with easily identifiable plane
2 = mild adhesion with freely dissectable plane
25 3 = moderate adhesion with difficult dissection of plane
4 = dense adhesion with non-dissectable plane
(Grade 1 adhesions are the lowest level of discernable adhesion (a filmy

adhesion with an identifiable plane)).

30 [00075] Following abrasion of the cecum, animals in Group 1 received no
treatment. Animals in Groups 2 received fucoidan-HA films discussed above.
The films were wrapped around the cecum. The incisions were then closed with

3.0 Dexon suture. Seven days postoperatively, the animals were euthanised and



adhesion with an identifiable plane)). 30 [00075] Follow ng abrasion of the
cecum animals in Goup | received no treatnent. Animals in Goups 2

recei ved woagiotkass HA fil ns di scussed above. The fil ns werPeTWrAappexd7 ar ound
the cecum The incisions were then closed with 3.0 Dexon suture. Seven
days postoperatively, the aninmals were euthani sed and WD 03/ 018033

PCT/ CA02/ 01337 21 evaluated for the presence of grade 2 (or higher)

post operati ve adhesions. Grade 2 adHesions were defined as mild adhesions

with a freely dissectable plane. [00076] Results: Table 2. Goup~% Wth
Mean | nci eleteated fontherpmreeengrinbgiagies? for Mgh Qﬁi?@??%ﬁ’? a@ﬁﬁ'?fbﬁ- %531@./4

0.4 25 Fucqjdan | oaded ) ; dvesdy &gy covered
about hal aahe%'ﬂas(‘fvee(!ﬁr%e%ﬁﬁgggn%ﬁdnégﬁ%?'gg@%p?ﬁgfélgd uporﬁé‘?llgcspropsy (no

resi dual 0761 Resulk® ascites, no signs of abnormal healing, either on the
cecumor at the” mdline incision) 10 [00077] The results denonstrate the
ef fecti veTablgidi ti on of adhesion formation by fucoi-dan_toaded—fitns
because tge nean il %MWithce of adhesi|dieamdrcidengedd a%(WltheN‘% of ratg with
no adhes| Bf8URas i mdirngedsi>2 f ucoi JBENr eated rats. | Adhesigns | oaded |fil ns
t hat ful cover gnhe cecum m ght be |even nore effectijve at %% i nhi bi t|i ng

adhesi on| €ontret i on. [ 0007879 From t he fore@é‘izha; it willl be afpreciateo
t hat, al Hieugh-—speetift+ec—enbodiments ttave been di scugsed herein for
pur poses Pcﬁrﬁijf"ﬂst ration, rious nodifi %Z%% may be nade gy t hout
devi at i ng' §Fh t he spirit gﬁd scope |of th@' ?scl osure. Accordingly,| the
systens aME@MREABds, etc _ include such —npdifications—as—weH—as—att—
per mst at i ons and conbi nati ons of the subject nmatter

e Membranes only covered about half of the cecum .

« No abnormalities were noted upon necropsy (no residual material, no

ascites, no signs of abnormal healing, either on the cecum or at the

midline incision)

ong

10
[00077] The results demonstrate the effective inhibition of adhesion formation by

fucoidan loaded films because the mean incidence of adhesions was reduced
and the % of rats with no adhesions was increased in fucoidan treated rats.
Fucoidan loaded films that fully cover the cecum might be even more effective at

15 inhibiting adhesion formation.

[00078] From the foregoing, it will be appreciated that, although specific
embodiments have been discussed herein for purposes of illustration, various
modifications may be made without deviating from the spirit and scope of the
20 disclosure.  Accordingly, the systems and methods, etc, include such
modifications as well as all permutations and combinations of the subject matter

set forth herein and is not limited except as by the appended claims.



set forth herein and is not limted except as by the appended cl ai

03/ 018033 PCT/ CA02/01337 22 \Wat is cIaPned isy 1. A ggthod of ?:gziixg)an
adhesi on wp oaf1s3 mal conprising adm nistering a therape®Ciraaokyisffective
anount of a fucan to a disease site 5 potentially having an adhesion. 2.
The nethod of claim| wherein the fucan is fucoidan. 3. The nethod of claim
1 or 2 wherein the disease site is a _surgical site, and the fucan is
directly delivered as a conposition £d the disease site. 4. The method of
any one of claims 1 to 3 wherein the fucan is 10 substantially

conti nuously aqV“£p$Qﬁﬂﬁgdqg:the di sease site via controlled rel ease from
a polymeric dosage form 5. The method of claim4 wherein the polyneric
dosage formconprises a film patch, paste, mcrosphere, inplant, gel

spray or liquid. 6. Th hod i i
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adm nj st efgRebritfall} habMg@e adhesieh. conposi tion conprising the fucan and a
therapeutically effective anpunt of at Ieg%il one ot her drug. 20 8. The
met hod of cl ai &7 widesmethasoiplaign d ovrsre eaff'c?'éé%&"c&?énof a paclitaxel,

doxor ubi ci n, _campt obfiesin, and 8R9si e rreiTife BRIGRE Se BlzabiRgloatBRSi N

t he drug conpri“ses a mtoxantrone, methotrexate,

menadi one I i Nic dii i i ; iensi i
, andl tHERaSAMis dikstgnrlivericad arenpusiton toytheaigeasensitesul f asal azi ne
steroid, rapanycin, retinoid, docetaxel, and colchicine. 25 10 e nethod,
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anount of ﬁ&gﬁlﬁ&gg@lggﬁ/d& 55%?‘5'% as a part of a conposition and the fucan
5

conprises a oW V t he conposition. WO 03/018033 PCT/ CA02/,01337
23 The method of claim 4 wherein the polymeric dosage form comprises

a film, patch, paste, microsphere, implant, gel, spray or liquid.
6. The method of any one of claims 1 to 5 wherein the fucan is
15 administered as a pharmaceutical composition in a form comprising at least one of
a cream, paste, injectable excipient and polymer.

7. The method of any one of claims 1 to 6 wherein the fucan is
administered as a pharmaceutical composition comprising the fucan and a
therapeutically effective amount of at least one other drug.

20 8. The method of claim 7 wherein the drug comprises at least one of a
paclitaxel, doxorubicin, camptothecin, and etoposide.

9. The method of claim 7 wherein the drug comprises at least one of a
mitoxantrone, methotrexate, menadione, plumbagin, juglone, beta-laperchone
cyclosporin, sulfasalazine, steroid, rapamycin, retinoid, docetaxel, and colchicine.

25 10. The method of claim 7 wherein the drug comprises at least one of an
antisense oligonucleotide, ribozyme and an oligonucleotide RNA inhibitor.

11.  The method of any one of claims 1 to 10 wherein the therapeutically
effective amount of the fucan is delivered as a part of a composition and the fucan

comprises about 20-80% w/v of the composition.



12. The method of any one of clains | to 10 wherein the therapeutically
effective anount of the fucan is delivered as a part of a conposition and

t he fucarwomdnpsses about 80% to 100% w/ v of the conposi PPCAMCA0LB133The

met hod of any one of clainms 1 to 10 wherein the therapeutically 5
effective anmount of the fucan is delivered as a part of a conposition and
the fucan conprises about 5% to 50% w v of the conposition. 14. The nethod
of any one of clainms | to 13 wherei n?? he conposition further conprises at

| east one pharmaceutically acceptabl e excipient. 15. The nethod of claim 14

wherei n the phasnmeceybifallod GCafRPbAbIOF cldifisek tb H0ewheiein $ied tetrapetticallyt he
group consisting of a pluronic, cellulose, alginate, acr

_ yl ate, ﬂ_éaéyfu:roni c
aci d, pol gHettilecamoghy obthe fucdndsidetiverad asea PaROf R CABIOSHIORAND an
claims 1 to 15 wherein e fucan is dm ni st et. orally. 17. The nethod of
any one ofORIPHBAS apoph8 %’Rﬂhﬂ} W/Yﬁgﬁf%ﬁ%p%’%%%s administered directly to
the disease siyg. 1§, bnant imsof 16 1@ Wheleiih ehd Thevapeeficallyhe
fucan is adm trl?"ster%gg @?gﬂﬁ?@%?foﬂ to the disease site. 19. The nethod of
any gne obffeb@MidEmbunt of theviumeiis delieeredcamaipart efdaicampositian and HiotUeRRr |y,
subcut aneously, int rageri t oneal | i,nt rarruscHJ arly, 20 intraarticularly,

i ntral esi oowlprigesiaboy 6%91%%@7WX'}Q£&?%PPV‘P8F ©8pi cal I'y. 20. The nethod of
any one of clai 1-t0 rein.t [ [ WpRdreird the Bofpldatidnof
treating art hri1g?s i%eaﬁ%zs rréjl? ég‘gngf?yndgagfmﬁn?sggri nge:al teher apeut i gal |y
ef f ecti ve i borRbriddieatiiBastoncpharsismeatical ecaptalpieiescipientr t hritis. 25
22. The nmethod of claim23 wherein the arthritis i ﬁ_ﬁa}heunago%!& art hrti hf S
and the fucan i1.f uddiedarethed. ofTalgimel 4ouherein the RIBIMACCHECHN AEYTPIPRE

e S TSRS g

PCT/ CAO2/ %]?y?lgte £ l@lfonig%idf%Wé%)ﬂéné?b%m, 23dvdnitoean. t he pol yneri ¢ dosage
form conprises’a ?I m patch, ‘paste, mcrosphere, inplant, _Ige , ?J)ray.or
l'i quid. 16. The method of any one of claims 1 to 15 wherein the fucan”is

administered orally.
17.  The method of any one of claims 1 to 16 wherein the fucan is

15 administered directly to the disease site.
18. The method of any one of claims 1 to 17 wherein the fucan is

administered via injection to the disease site.
19. The method of any one of claims 1 to 18 wherein the fucan is

administered intraocularly, subcutaneously, intraperitoneally, intramuscularly,
20 intraarticularly, intralesionally, intravaginally, rectally or topically.
20. The method of any one of claims 1 to 19 wherein the animal is a
human.
21. A method of treating arthritis in an animal comprising administering a
therapeutically effective amount of the fucan to a disease site comprising arthritis.

25 29 The method of claim 23 wherein the arthritis is rheumatoid arthritis

and the fucan is fucoidan.
23.  The method of claim 21 or 22 wherein the fucan is substantially

continuously administered to the disease site via controlled release from a

polymeric dosage form.



25. The nmethod of any one of clainms 21 to 24 wherein the therapeutically
effective anount of the fucan is delivered as a part of a conposition and

t he fucarwo®3owmops i ses about 0.1 %to 35% w w of the conpe€irtdAn01336. The
met hod of any one of clains 21 to 25 wherein the therapeutically effective
anount of the fucan is delivered as a part of a conposition and the fucan
conpri ses about 20%to 80% w v of the conposition. 27. The nethod of any
one of clainms 21 to 26 wherein the t%rapeutically 10 effective anmount of
the fucan is delivered as a part of a conposition and the fucan conprises

about 5%to 509W VTRE {h8h6@NBRSEKINGN232heféia e hpdlyaieranydasageoffomn ai ns
21 to 27 wherein the fucan is admnistered as a conpositign in a form

conpr i si ngomprisexatfimnpateh, pastegrigrogpkers, implanb GehbtRia% O lighidnt and a
| . 15 29, Th th f f, cl al '

omos! 1 on 125 heThEansedey Y ket tigfns piae e bfipfen i i dptitaty

exci pi ent Sffégtive-r%oﬂﬁ{ BPthePfucshadd G}eﬁ\%r%%seé Bakthst Pbampeeiiohiaral fhe fucan

accept abl excipient I's selected fromthe group consisting of a pluronic,
cel | gl osecompiisBEBBOUt BARY L@BE% Wirabiithencampesition.pol yet hyl ene gl ycol, and

hi . 20 31. Th hod of f cl ai A '
?sl tgzﬁ%’nn! ster é@- ;-sgrﬁgep‘}ﬁaﬁl?ég@@aﬂnc%ﬁg&&ﬁgé? ?:ﬁﬁ %%ng@gﬁ@@ﬁegbpﬁ%ﬁga”gggag
t her apeut éﬁ%&#\é gﬁﬁﬁh'gi’ﬁeam%ﬁﬂtis bl reHeRSh paREfO4 BBMpdsiidn &A1 thBRicemt hod

of claim rug conprises at |east one of a paclitaxel,

doxor ubi CiBmFREREBOLELOT tor8TYl/0 RS thaleodPosdBionThe method of claim 31
wherein the drug conprises at |east one of a_mto antron% et hot r@xag‘&e,
menadi one, pl uBBagi e mgthedeof ayst ene aheleimeRd toR WherInithe TgPPSUUAY| e,
steroid, rapanycin, retinoi doce | ¢ Heetdeag of
cl ai ¥ 31 seEaiGaioung o % Biesh S sTtter ALH rpL 6Ty Colfpositon I UTEHERR

ol i gonucl eap LHRPR BBt RABO,ARVQfitBe RBAIpeeitione RNA i nhi bitor. WO
03/01803?fag@f)ﬁlfé&%fi (11?'337 25 305. The net h(g)?@of any one of cl ai 1 to 34
'ﬂotggogucéﬂy'so

wher ei n the comgosi tlihen methodichfi anytaneeof @laimsy 213, 2Thwhees ne
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injectable excipient and a polymer.
15 29.  The method of any one of claims 21 to 28 wherein the composition

further comprises at least one pharmaceutically acceptable excipient.
30. The method of claim 29 wherein the pharmaceutically acceptable
excipient is selected from the group consisting of a pluronic, cellulose, alginate,

acrylate, hyaluronic acid, polyethylene glycol, and chitosan.

20 31. The method of any one of claims 21 to 30 wherein the fucan is
administered as a pharmaceutical composition comprising the fucan and a
therapeutically effective amount of at least one other drug.

32. The method of claim 31 wherein the drug comprises at least one of a
paclitaxel, doxorubicin, camptothecin, and etoposide

25 33.  The method of claim 31 wherein the drug comprises at least one of a
mitoxantrone, methotrexate, menadione, plumbagin, juglone, beta-laperchone
cyclosporin, sulfasalazine, steroid, rapamycin, retinoid, docetaxel, and colchicine.

34.  The method of claim 31 wherein the drug comprises at least one of

an antisense oligonucleotide, ribozyme and an oligonucleotide RNA inhibitor.



5 37. The nethod of any one of clains 21 to 36 wherein the fucan is

adm nistered via injection to the disease site. 38. The nethod of any one
of cl ai mswPb3003¥ wherein the fucan is adm nistered intPeaaN01337

subcut aneously, intraperitoneally, intramuscularly, intraarticularly,
intralesionally, intravaginally, rectally or topically. 10 39. The nethod
of any one of clains 21 to 38 wherein the animal is a human. 40. A nethod
of treating psoriasis conprising admi st eri ng a therapeutically effective
anount of the fucan to a disease site conprising psoriasis. 41. The nethod

of claim 40 Wh@eff ei He@f izhy foHeobC@sinib24 20 3Bheherdimtise odmpbsition4® or
41 wherein the 'ucgﬁ??éstubst ant |yal ly continuously admnistered to the

di sease sadministarexbortallpl | ed rel ease froma polymeric dosage form 43. The
nmet hod of any one of cl ai 40 _to 42 wherein t I I C - r;
conprises a fiBfny p_ﬁh%HT‘eg’Z’éit of arﬂycPﬁgp‘ﬁePf@,'m? { gﬁté{gg@%regﬂ?@%qg?éﬁﬁ]

l'iquid 44 feiel @i M8 40 to 43 wherein the fucan is
admi ni st e?%@?;ﬂgea@bﬁ@gd ctgﬁtﬁlgca (:S%nsrl)%léi tion in a formconprising at | east
one gf a creagy. pashe, meticecoaldry ewei g elaiman2i gol §erewhered thedugaR Had of
any one of clainms 40 to 44 wherein the fucan is 25 admnistered as a

phar maceuadinistesemhviai injestoe tadhie disRaSe RESf ucan and a therapeutical ly

el am)ugé_ %;ﬁtﬁ, ERRd WPl BFE 6f BiméCa1 kBCamRlAEkiPthe fatan 48

wherein the dr one o pacl 1 taxel, doxorubi cin,
canpt ot hesgmini@t@%&t RPSoceaD GIbRIBAR3UBGT/ GARRIAIGITally26 intTamTseilat, hod
4 [ [

of claim wherein the drug conprises at |east one of a mtoxantrone,

met hot r ex attearticerarty, intealegionatha gntravaainallyn esctalbt or IoRE& ¥ hone  cycl ospori n,
| | azi ne, _st id, i t LpQj i GGl 48.
The et hod of 8Par i welRel B eH diiLg" Ellins S50 B8°ungRiR (e el R

ant i sensehph‘iaq]onucl eotide, ribozyne and an ol i gonucl eoti de RNA inhibitor.
49. The nmethod of any one of clains 40 to 48 wherein the therapeutically
ef fecti ve amourD: of A hendthiedin dfs tdedtinger pgorasia. RAMPRFING ASHYHISI]NNth End

the f ucantherapeutically effective amount of the fucan to a disease site comprising psoriasis.
41. The method of claim 40 wherein the fucan is fucoidan
15 42 The method of claim 40 or 41 wherein the fucan is substantially

continuously administered to the disease site via controlled release from a

polymeric dosage form.
43. The method of any one of claims 40 to 42 wherein the polymeric

dosage form comprises a film, patch, paste, microsphere, implant, gel, spray or

20 liquid.
44. The method of any one of claims 40 to 43 wherein the fucan is

administered as a pharmaceutical composition in a form comprising at least one of

a cream, paste, injectable excipient and polymer.
45. The method of any one of claims 40 to 44 wherein the fucan is

25 administered as a pharmaceutical composition comprising the fucan and a

therapeutically effective amount of at least one other drug.
46. The method of claim 45 wherein the drug comprises at least one of a

paclitaxel, doxorubicin, camptothecin, and etoposide



conpri ses about 0.1 %to 35% w w of the conposition. 50. The

one of claims 40 to 49 wherein the therapelrjr}t)i cally 10 effect irrs;hg(rjmlcj);t a(r)\%/
the fucarwosdedosyered as a part of a conposition and the PCOGN02/0E30Pr i SeS
about 20%to 80% w v of the conposition. 51. The nethod of any one of
claims 40 to 50 wherein the therapeutically effective anount of the fucan
Is delivered as a part of a corrp05|t|on and the fucan conprises about 5%
to 50% w v of the conposition. 15 52: 26 The net hod of any one of clainms 40 to
51 wherein the conposition further conprises at |east one pharmaceutically

accept abl e exciypi en
phar maceuti cal Ih?/ actl:-gg'?ﬁ %ﬁhgae%‘;%% 'E?gfi?& rl‘és}é?et:ﬁggﬁg ronrlhstdr?(ram Ieast one of a

consi st i nghikadtrohelr anethotresbteyl cemadiong, ngtumbagior leJQloée h%tﬁdﬁeﬁm@oaéu d,
pol yet hyl ene gl ycol, and chltosan 20 54. The et .h 80%ng é?1f ai s
40 to 53 ayelesparin, sulfasalagines stexeidi FARaMYGLRy efinold, ﬁB?%tﬁX Gandol 'C'H‘%od of
any one of cl aigs 49yE0nathiN6f Elafin 4 whidfaii the dragriomeiciseat rasboheyoft o

t he di sease si any one of clainms 40 to 55 wher th
fucan is aA%AEBhEE %Il@dirﬂﬂblé@tweg&bbxymé?andTmohgammuﬂlewifd%lﬁb“ﬁdﬁblhﬂpf cle:aunrrs 20

to 56 wh h
;:%rrpr i si Egrge:inpt49§][r§['lf:hga Tethaskof ot of Slaime (O o e igE Sherepelitiédly
er apeut i ef f ec t. f
phar maceu@‘quﬁ ‘}/%/agpé'é‘ﬁ)f’gﬁ"ee%g |5%Fer[||%/£'|§egl éé%? rebcfﬁp gt)%:cto rtz)otﬁ&(]:@(;nﬂ?l fsutclarrllg of
a Wb 03/ 01:%&@:’?38@b%@6’@43§@5%%/\mdﬂItlﬁmccmpoeitlbnl ose, al gi nat e, acryl ate,

hyal uroni ¢ pol yet hyl ene glycol, and chitosan n of
cl ai m 58 wher ei50. t h&heoingiherd of s age oﬁ”@faimScftQﬁM%é\éﬂe&eWEﬁﬁﬁ%% Mst e,
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Fher apeut oI oA 20 b B o e her ”S;Egaé‘ﬁnﬁr
| east one of argfant lmmﬂwd gbanyg bestdfdigimsi 4b i At wirielnthe therdpeu o)
effective amount of the fucan is delivered as a part of a composition and the fucan
comprises about 5% to 50% wi/v of the composition.
15 52. The method of any one of claims 40 to 51 wherein the composition
further comprises at least one pharmaceutically acceptable excipient.

53. The method of claim 52 wherein the pharmaceutically acceptable
excipient is selected from the group consisting of a pluronic, cellulose, alginate,
acrylate, hyaluronic acid, polyefhylene glycol, and chitosan.

20 54. The method of any one of claims 40 to 53 wherein the fucan is
administered via a patch.

55. The method of any one of claims 40 to 54 wherein the fucan is

administered directly to the disease site.

56. The method of any one of claims 40 to 55 wherein the fucan is

25 administered topically.
57. The method of any one of claims 40 to 56 wherein the animal is a

human.
58. A pharmaceutical composition comprising a polymeric dosage form of
the fucan comprising a therapeutically effective amount of the fucan and at least

30 one pharmaceutically acceptable excipient selected from the group consisting of a



oligonucleotide RNA inhibitor. 10 62. The pharnmaceutical conposition of
claim 61 wherein the fucan is fucoidan. 63. The conposition of any one of
cl ai ms 58WDO3@®WBHr use in the nmanufacture of a nedi came®CTi@201Bat i ng an
adhesion. 64. The conposition of claim®63 wherein the adhesion is a
surgical 15 adhesion. 65. The conposition of any one of clainms 58 to 62 in
the manufacture of a nedicanent for treating arthritis. 66. The

conposi tion of any one of clains 58 #3 62 for use in the nanufacture of a
medi canment for treating psoriasis. 20 67. A nethod of manufacturing a

medi canmen t ' hdi
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5 60. The composition of claim 58 wherein the fucan is fucoidan.

61. A pharmaceutical composition comprising a therapeutically effective
amount of the fucan and a therapeutically effective amount of at least one other
drug comprising at least one of an antisense oligonucleotide, ribozyme and an
oligonucleotide RNA inhibitor.

10 62. The pharmaceutical composition of claim 61 wherein the fucan is

fucoidan.
63. The composition of any one of claims 58 to 62 for use in the

manufacture of a medicament for treating an adhesion.
64. The composition of claim 63 wherein the adhesion is a surgical

15 adhesion. '

65. The composition of any one of claims 58 to 62 in the manufacture of
a medicament for treating arthritis.

66. The composition of any one of claims 58 to 62 for use in the
manufacture of a medicament for treating psoriasis.

20 67. A method of manufacturing a medicament able to reduce symptoms
associated with at least one of an adhesion, arthritis, and psoriasis in a human
patient, comprising combining a pharmaceutically effective amount of fucoidan, a
pharmaceutically acceptable excipient or buffer.

68. The method of claim 67 wherein the symptoms are associated with a

25 surgical adhesion.
89. The method of claim 67 wherein the symptoms are associated with
arthritis.

70. The method of claim 67 wherein the symptoms are associated with

psoriasis.



