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 apglo éajiges clains priority fromUnited States provjsional at ent
appl i cation No. 6%/315,362, filed August 29, 2001. 5 BACKGMBA?%G% 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 femal @ reproductive organs (ovaries, ’
Fal | opi an tubes) can cause infertility, dyspareunia (painful intercourse)
and seveP&E (f¥] FYEANEO IR THE. TRERTRIEND (9F ADERSIONSURRTHRITIE AMVekogassrgause 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 c in triosis, infection,

chenot her ap ,O%%HS@%EM ?%%EM%@%L%&iﬁ'ﬂ%s as well as other :
angi ogeni c e i AL b S n r RASLS Q: t
or waoks, [opdcPhe! HRASAF apphtatn, Sl BTy o SoRpH" SELS pr@Riondl
Pat hol ogi cglateakapplication N 6H/B15,862 rfiled ARgBst 2KW2601. V., Robbins, S. L.,
p75 (WB. Saunders Co., 1989). Such diseases and conditions can devel op
into chronic inflanmatory conditions with terrible consequences to both the
nment al s and PAFKEBOUNME)! - bei ng of the patient. Unfortunately, there are 20
few therapeutic options for patients with surgical adhesions, arthritis, and

psoriasis. [0D0Rh Aasurgichbadhesion éshdygpevof Scalrthas forrehbelwvesiretws paits of the
non-steroidal, anti-jnflammtories to relieve the synptons of the di seases.

However, t + esiallypeler SFoRt: oAHBeSIgNR RAN £aUSRg SEYRTR EARIEMS. antokr e
associ at ed W Seni F | ey t : ;
gastric ul cé({a*ragﬁ?lrebrgnahgﬁagg @tﬁ%ﬁéégg% s?gﬂr?tfafé-llﬁﬁﬂPg%\{eﬁ@ég\go d(lraréégclzaelﬁéa&s
toxiciti fajsftubesr) oaleraaaxlseomfati;iﬂypUgtspareumahgjainfmbirﬁeﬁEnme)hand severe pelvic
anti-proliferative and/or anti-angi.oggeni rygs such as the nti cancer

dr ugs Ibact iRdiRel AdEIRAT dRat GCoHE,r s oM coarb e biovieh bRETRG B

m ght Of 1 erhIgEHARs HntCad HEAdMEEan BRAol iR D pidess Slich BRSFofihy 9o hega! nst
non-life threatehing diseases are limted by unwanted toxicities and side
30 ef fect s.spine and in the hand. In addition to surgery, adhesions can be caused by things

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.



WO 03/018033 PCT/ CA02/ 01337 2 [0004] Thus, there has gone unnet a need for
conpounds, conpositions, nethods and the like (including delivery

appr oacheswg ¢s3/618633t one or nore of these diseases, prefer]g(g#% nor. e
effectively with few side effects. The present conpounds, AU Y s,

met hods, etc., provide one or nore of these 5 advantages. SUMVARY [ 0005]
Conposi tions and net hods conprising fucans, and particularly fucoidan, for
the treatnment of surgical adhesions, arghritis, and psoriasis. The fucans
provi de significant therapeutic effect for each of these di seases while al so

10 provi di n[o00ay Jhde, ¢hércthas [BREGINMBE A NeRIUPEST cohtPOUNISS BHMpIBitRIHs! ON
provi des nethods of treat.i na an _adhesion in an animal, which can be a hunan
or other deBletkedssand the like Haelydingi delivayrannreaehes)do iraat ongmsuaorsof these

effective a f : LC fiucal o] | sease _site
potentially g\gng%% g?IEfaemgi @r@éTEgggﬂggg&&@i@y %d%aﬁﬁsgtsa sEESi Bﬁﬁseﬂt e,
and the fucesmpaontis dionspsdditiorde! Mmetheds, astad, CoNRIY tor 60 mbhe 6 IR8SE
site. The fugan can be substantially continuously adm nistered to the

di seas€ sit89YANagHtrol | ed rel ease froma pol yneric dosage form and the
pol ynmeric dosage formcan be a film patch, paste, mcrosphere, inplant,
gel, spray or liquid. The fucan can be adm ni stered as a pharmaceuti cal
conposi ti onSEIMMARY form conprising at | east one of a cream paste,

i nj ectabl e exci£i ent and_  polyner. (Unless expressly stated otherw se or

1 y : . .
clear from [0008 ofompositipns addimethads compisinaciucans cand pasticudarly, fuceigdanbe

m xed and ched | A r . i desiyr manner [000 The
fucan can BZ& ra@’% Itlrleg er}e\{(;%gsﬁg&gﬁgsagaﬂgéﬁﬂ ?t%@@ﬁﬁpgébt ﬁg ! cghﬁrﬁg?&gg t he
fucan and aptdWeam?niﬁcmitl therbpedtic \effeationteath af thesst dReases NRhile Hisw .
The drug can be at |east one of a paclitaxel, doxorubicin, canptothecin,

et opodidde, HTQVdQéﬁgliQ%ﬁlﬂe eiadist rexate, nenadi one, plunbagin, juglone, beta-
Loner Share RTRR e, Hbbesph Alint BHEAE b RRE Rethod . oo o
t her apeut i catlhgsiohf ictany eanddahnwhith ehnt be Butamararorbetiss idesiréd ssbjectpar t
of a conposition and the fucan . ]
comprising administering a therapeutically effective amount 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



WO 03/ 018033 PCT/ CA02/ 01337 3 can be fromabout 0.1 %to 35% 5%to 50%
20-80% 80%to 100% w v of the conposition. [0008] The corrposition further

can conpri w® @so18@ast one pharmaceutically acceptable exc 1[\ %h as a
pl uronic, cellul ose, alginate, acrylate, hyaluronic 5 aC| yethyl ene
gl ycol, injectable excipient, and chitosan. The fucan can be adm ni st ered

orally, directly to the disease site, via injection to the disease site,
intraocularly, intraperitoneally, intrd&muscularly, intraarticularly,
intral esionally, subcutaneously, intravaginally, rectally or topically, or

ot her wi se ascandéeifren. ab@aG0RN1% o 8686, HEY tasHldt 20805 80Nt 100% Wi/s ef the
treating arthrlt ﬁ psoriasis or 10 angi ogeni c eye di seases, conprising
admi ni st er i fRYNBO¥! Q'Papeut ically effective amount of the fucan to a disease

site. [0001 OBT et @&hP6§ﬁi%ﬁt furtid? Ecdlf ec%ﬁgtfnéemé?% Qt”o%o}éhgﬁﬁa eytically

phar maceut i conposi tions conprising meric osa & torm of
conpri sing accetpfhﬂyla;mmpleaﬂ Isgacbfefseatplmenm:rmeﬂuloeé algmeftepaorwbatd hyalusié one

h t N 5 t t | t f t t
b 5 pur onfied: plBHRTEE oReef Hiectdbie vcibinntc aag 0B8Ny oT g1 kA GROCRR
i nj ectabl e gxRinNtERd oﬁ’élF} fanbb@f@@the E'ié%alee'éﬁéervié? lrﬁé’ftﬂﬂftcf M8 Q%ngbr .

film paste, mcrosphere, spray, lotion ant or ot
as desired. mﬂraecmiaely,nautrapenwneatbytpoeirannuasulaely; ahtraart'mutqntyl smtnlesmnally,

t herapeuti cal,l y,ef fec e _anount, of t oeot rodr an
?8:) 6 i%ng_(la_lho‘f"i'tﬁ%’rtu %@N \dil'ét Wi@b’nﬁeﬁ?ﬁw %’a‘%mq ¥7£Rfcq Eﬁf"Y'ﬁé%ﬁlﬁyﬁsfrﬁ 1Sb| torf

e 0 gelgé AERN or
treating anwgg%sﬁotﬁhegﬁgﬁgﬁ% a tsII%(ragléépja;? agﬂﬁ?ﬁgnq‘%ﬂ I‘Igt |h§tl psodr}l asl éror

ot her 10di seangiegenicdeys rdiseastiss ocqmpmm@dadmmlsiemm@oa; therapeulitally effentiven
nedi canent _abl e t‘gthr gfduce toms a sociated with at | east one of an
tpthe 5B

adhesi on, afrRHn SCQ'P. ‘T’??ﬁ%q n a human patient, conprising
conbi ni ng a{d@hqormefurar@al b¥pedts! efel \iteSeMU Hveltion fﬁ#@@lﬂe§u1‘i_)haﬁﬁa fiaflan,

a pharnaceutical Ty acceptabl e exci pi ent or buffer. [00012 hese and ot her
aspects, f eemmpestlaml aamipiising ra polymeredosage Hownt bf rihetihcan aprhprising an,
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15 acceptable excipient selected from the group consisting of a pluronic, alginate,
acrylate, hyaluronic acid, polyethylene glycol, injectable excipient, and chitosan.
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 dfug 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



Cross-Reference To Rel ated Applications, that discuss certain systens,
appar atus, nethods and other information; all such references are
incorporat%g W1%§43018033 PCT7CA02/ 01337 4 herein by reference in their
entirety and PP | their teachings and discl osures, regaPdr€as2aB3mwhere
the references may appear in this application. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 00013] Figure 1 is a graph of fucoidan inhibition of cell
proliferation in 5 synoviocytes and snpoth nuscle cells after 48 hours
exposure. [00014] Figure 2 is a graph of fucoidan inhibition of phorbol

t [ P ' hj ti ion. [,00015 ' 3
phot ogr aph 1eSe S e e dh et erehcae 751 i thgEeathinng o pBHeRyEs” °
expr essi on fdgardiess of Whené te raférehcBlmidy aipédIdn thieeppRichtiey.i nhi bition 10
of proteoglycan expression. [00016] Figure 4 is a graph of fucoidan rel ease

fromethylene vinyl acetate film [00017] Figure 5 is a graph of fucoidan

rel ease fro ﬁlpgg ED DESCRI PTI ON [ 00018] The
present i nvgﬁ?ﬁgﬁé _Id w%ﬁ@&@gmém hods conprising 15
approaches [ogofi3pFidurei Ny Reld graphi bpfatdigAn inMibiAENBbLL! dell Bﬁf@%fgm gmd

angi ogenesi s using the sul phated pol ysacchari des known as fucans and can be
used té tredynaipgytesiandsmaath muscle cells after 4&haunssexpossres. 1t appears t hat

f ' i_nhi,bi A hil .activyation, inhibit .

nf Famrat or PERAREUECR El BRI A HEbHRE B lphaBoL s ity
angi ogenesi @PNIA) fHtiueed HeulRiphil ditagatis] surgi cal adhesions. Since all cells
contain fucose-binding receptors, in sone enbodi nents the fucans are

directly de[00£45¢&iguset Bds aiphedegrapbidepidatiogfuceidds ishibitioantfi cllagenase andious
exposure of target.tissue to the fucans,. (s s fucgidan) via controlled
rel ease frof‘ﬁr?mf% ﬁg‘r?)éprﬁfig'gaeatfao?%en%?mé °¥ﬁ&%‘§r¥§;Vé’£ﬁ19@\Fé‘Cﬁ§ﬁ'Y$ Hﬁléb'g‘?? ects
in vivg (i noPgrotédghcdin ekpreséiong bl ood thronbin and 25 conpl enent)
site-directed controlled release of fucans is an alternative to systemc

admi ni st r at [(016h&igurey4 isdgrapih at fuooidangietedset foomaithylese Vi acofatafilm.
fol |l ow | L st 1y di f . adhesi , hriti d
pgor iO\z,iMsing, %mslﬁ&ugggi%%@fé%bgf@?ﬂ@ufc '3nqssl"i7‘ef,Fl ?’H@f‘?@ﬁ?&i@# Eé%@? ge some

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.



exanpl es. WD 03/018033 PCT/ CA02/ 01337 5 [00020] General Background
Di scussi on About Fucans, Adhesions, Arthritis and Psoriasis [00021] Fucans.

[ 00022] Fuoko93/0isesd udi ng fucoi dan) are hi gh nol ecul ar wei gﬁé % hated 5
pol ysacchari des extracted from brown seaweeds. These conpou I %W%dly

have nultiple inhibitory actions in vivo and in vitro including
anti-thronbin, anti- proliferative, anti-conplenent, anti-cancer and
anti-neutrophil mgration effects. Fucans may bl ock various binding events
at cell surfaces including cell-cell binding through integrin-selectin

nol ecul es, (00020]Generd BavkygrbundDiseasBiotMAbbut Flicahs| ARIHEsitits, Wrthtigsse
receptors on cell surfaces [00023] Such activity is thought to be

responsi bl e for ar@nd Psoriasift ory properties via (for exanple) inhibition
of Iyrrphocymoﬁ{lgrﬁﬁ I‘%Dhl | binding to vascular endothelial cells that

m ght preve I"on of these cells into a tissue conpartment with

subsequent ifg4d rfudMio%n %?eah h] BletularCigéiyhtl
21770- 21776[(19 Branél ey, B.K., ) i T8 ol 105} 991%‘8‘5’7&‘ated

(1987) .5 Re@@lytsagcrmc@ extvactad feora rhnqwntswaad@anihesmcbmpouadeueaortedipot h
nuscl e cell Eur Cell ,Biol. 74:

i f.
376-384 & 3@%%86{"{@[?9&‘}“%“‘%’}%%%?3{'% i V(“Eﬂ:?“ﬂdﬁ’ s dhcluding Ay thiombing ; qijts
anti -rest enwlﬁemenbhﬁicoﬁipléh@m aftRERgsEIOSnd FittiamsutReHHA Rﬁ%ﬂtléﬁ%d@ be

slowy internalized in cel | ow ng 20 surface binding
endot hel i al Faeens rmevhblmlscvaﬂw binding avent.at. celbtswiﬂaces inclugirig csticelice

S8a( 1007 plysiarraig ibeinZelectih rolspulst: or By binking HsSinbjq o goriglemens
(1996)10|t0|’htHébloo&'HrlfG@db“eerrec fors oh?ceﬁl%}facaé)% 2052 (1993); Nishiro, T.,
et al., Thronmb. Res. 25 735 773 (1991); Blondin, C, et al., Ml.

| munolL, 3110@omlmr( a@emty is thought 40 bewequns;bleafbr ann-unhmmatmmpemes
A g S R
der nal agenbndéﬁméﬁéﬂ%éﬁ@?thaﬂdngﬁ %@@éﬂoﬁe ifvagRrd &R thé§eb@@l3 In® 04 tidugo be
a potential anticancer agent
compartment W|th subsequent mﬂamma’non Patankar, M.S., et al., J. Biol. Chem.
15 268: 21770-21776 (1993); Brandley, B.K,, et al., J. Cell Biol. 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); ltoh, 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,



30 Anticancer Res. 16: 3a 1213-18 (1996); Itoh, H., et al., Anticancer Res.,
15: 5b 1937-47 (1995). Fucoi dan was reported to not inhibit angiogenesis in
vitro. q&@@P et al., Biochim Biophysica Acta (1): 127-134 (2000).
Simlarly, 85808138033 PCT/ CA02/ 01337 6 fucoi dan was f oumETICAMSNITI at e
HUVEcel | proliferation (in vitro) induced by serum indicating a possible
pr oangi ogeni ¢ effect (although inhibition was possi ble when fibrobl ast
grow h factor was present). G raux, et al., Eur. J. Cell Biol. 77 4:
352-9 (1998). Studies have al so shomn ?hat Fucans inhi bit endothellal cell 5

The outl s TARRERwed J8Bnd tastmliateaHUNE e REsSRtod fia Vil dniudsia By
i ndi cat es tdapimi mdicdthg@ ?éﬁr@ueq)?asrsguégeﬁ;cwéct eéimﬁgﬁnnﬂamo?\wélbbésnﬁled but

these data do not denbnstrate any inh Vivo antlangi ogenic ef
f ucoi dan. Mheas treblast gb@wth factgsovasprasent)n HBivaux, tdheetbaln dtwry JoCeﬂeBlolcé’Bact er

Nt s © 4rdazag aBoeh 2 SthioRR ARvE HacHBRbwn Gingh Eficafih drbiy SpiatBglal cel
pol ysas:charmmayén%main@g Glabec 6. andehll Berinck e¢84?5-a90r geg]eelﬁdé fave

differenti al antlcoaa(iglant act|V|ty Pereira, :
7656- 67 ( 198ls thalemakenup waptilariesaare eedq:thehalvwlshalme neeert tndmattesedhatdn

(1599) " 15 JiP« §ha NS okl Biifesibhompl BREILE Sotesd dhte, B3 50>°
Poly ed. 9:depshstrate @hYOR) wvétarnmbwéeam éﬁe@tcafafudé&fama\%ca RE®PHRBAd as

anti-viral agents for “use agai nst S. EP 00293826; JP 01313433
[ 00026] Adireporterd.to] UmV]the\dhedinm q‘fohelmobanterstca gastnjd e;ellprhmeag atnamhi ch

Sur gi 1 ' acigRSFe Yot SOtk S obe Ntk S5 AT HRE &35 A2 S BR88)1 r om t he
oLhert - atemY o Syaghs P@lv@%ﬂ%@faﬁs‘*ﬁ@&?@g&%ﬁsﬁe chlbegf s
Surg. Gyneaepord tethava dfffdential amtiggagulsnd ativitgt Reraina, MeSna. B/, Chen.J.
depond upori2: HE5118P8E; TEPRHTLUERRS PROLHERGINeS e DBen JepAted o
ot ot AR SHEKE GO GBS IR RSB TRAD LAG A2 (ol
15 and to have antlcoagulant effects Mauray, S., J. Blomat Sci. Poly ed. 9: 373-87
(1998). Sulphated polysaccharides have been proposed as anti-viral agents for
use against e.g., AIDS. EP 00293826; 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, ebstruction 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



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] Theyvponegess of adhesion formation initially involve tge
establishment of a fibrin framework and normal tissue repal ¥ yCHROBY nal
repair process allows for fibrinolysis alongside nesothelial repair.
However, in surgical adhesion formati on WO 03/018033 PCT/ CA02/ 01337 7 the
fibrin matrix matures as fibroblasts proliferate into the network and

angi ogenesis occurs resulting in the establishnent of an organi zed adhesion

within 3 tothe dibyin. rBaeikmanatuRes Fas fbrodlasts Jprofiférate RAfo the rfetwéfk (4976)
Raferty, A T., J. Anat. 129: 659-664 (1979). 5 [00029] Inflammatory

processes i #RIINGRNSFS QYRS Iregeliting dni the eatablishmeat: ohtars cwganized vaghesiomr i n

ool fer at1 STt &5 RlvE: BRUAERR B, Sow, SR FEE 20, BLA Pran et '
est abl i shrreAjtTgy, Aaar_rmrzlegmlsgcﬁﬁm(mgp,i ssues. Currently, preventive therapies
i nclude prevention of fibrin deposition, reduction of inflammtion
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jo@én
vol umes of pol ymer solutions such as dextran, Adhesion Iig?ugy group, Fertil.
Steril. 40:estabishgnentogBpensanest adhesignnliastes. cEUrendy.e pravedntive  theramies et
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oxi di 2ed r egemeterbiddl ﬁﬁli—linﬂa?ﬁMa(dr?td@mg@%'ﬂrfbmoMbf’ﬁl@ﬁir‘i depusigst hyl ene
(CGore-tex SE{O%I cal rrenbrane? and Tully resorbable nenbranes nade froma

nodi fi ed hyE0886hInteaventiobalr hatigmptshioc direverts hgo formpatine of opbshsurginal

For mat 1 on 1 RS, e R ded WK w8 OTERARG GG (R o BaliRr Bpvicgs,
Suppl . 577: Hy@rofiBtdtibPOinvolvBy thé instillalidn oflargé volureés iof ; i Solufiéngdédch 821
(1996); Becker, J. M, et al., J. Am Coli. Surg. 183: 59 -306 (1996). The

success of 8hedextran,.cMuihesion astudynegroury | Ferth.r o¥tetihedO.GIR-6198y (1983 o9r de
28 U1 93U SERREAThahyIUENGsL, IchR Tt RNE 2" PUH). RO &1 RERTESE (1A, into
the surgical space in an attempt to keep the organs apart. Synthetic barrier
membranes made from oxidized regenerated cellulose (Interceed™),
polytetrafluroethylene (Gore-tex surgical membrane) and fully resorbable
membranes made from a modified hyaluronic acid/carboxymethyicellulose
20 (HA/CMC) combination (Seprafilm™) have also been used to reduce post-
surgical adhesion formation in both animals and humans. Burns, 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).



form The nmenbranes were observed to forma clear viscous coating on the
injured tissue for 3-5 days after application, a tine period that is

conpati bl e whbkoishsxe ti me course of. post-surgical adhesion formation. Ellis,
H.,, Br. J. Surg. 50: 10- 16 (1963). The intraperitoneal adRfFH0¥ABbn of
anti-inflammatory agents such as 30 dexamet hasone or corticosteroids
produced margi nal inhibition of adhesion formation diZerega, G S., Fertil.
Steril. 61:219-235 (1994); Hockel, M, gAnn. Chir. Gynecol. 76: 306-313
(1987). WD 03/018033 PCT/ CA02/ 01337 8 [00031] Arthritis. [00032] Arthritis,
such as rhefooo3q] Arthiriths.i tis (RA) is a debilitating chronic inflanmatory

di sease affecti n? al most 2% of the world's population. This condition is

char act er i zZFQ903¢2] pathiitis s \eichi ag, rhsurastold rtispfBA) fisr &t idebilitating whranic

stage  tne WEREERRY A AR Bt g e o oFGHE s, BOpLEEPR e
di sease i ngendiien &l dhapaeteniRsd &iys Fgfn, tvellingTLEVoviR L &8N proliferation (pannus

(macr ophages/ monocyt es, neutrophi B cells and T cells) conpl ex cytokine
i nt er aét i onformaiion) rngiegenesis angdedesinustipnofjant tissues dnathieoadvangedystage

anti <rneurmie: e PReR-SaRORE Bt ial ahd AL JRR PR diseare
cycl ospori ningplvedaiiiliie | RrmbSishef the iffHumd eyeBdrhs (fhac ed/hfonctytes,
(1996). [00033] Crystal induced arthritis affects al nost 1% of the

popul ati on Bewdfreghilscifhcalis @ndstrelly) complex cytaldnedoteractiona apd synovial cell

macr ophages 2ut ronhj in..the | O . .S . Toll

excr uci ati ORI AR RN Tty aQBbSHE Fhpatdiend e 3B rp¥ppended

i ntervgl s bgithedisesss 0SNG emiErhebaidtier dagd (DMARDS)Y suélprast Rfethatieiié

i ncrease to unacceptable levels. This disease 1s generally treated
synpt omat i cand ycambipatigng méth cyelosperst or RRathippdneli sAUBElIS anst Rhgymatism,
pat hophysi obg&x:@?_gﬂ &é}é@ease and other fornms of inflamatory arthritis

see 20 McCa hritis and Allied Conditions by Lea and Febi ger,
Phi | adel phi pp00B%9Tris$tap Induddtd Gpthritiesaffécts i aimds® OPRSbof Aker papllatibh and gsmon,

chronic inflammatory skin di sease characterized o
characterised by crystal induced activation of macrophages and neutrophils in the

15 joints and is followed by excruciating pain for many days. The disease
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. '

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



by raised, thickened and scaly |l esions which itch, burn, sting and bl eed
easily. 25 More than 2% of Anericans suffer from psoriasis and patients

of ten have vagefofaagyyi ng arthritic conditions. The cause of the disease is
unknown and there is no cure for the disease at present. TReFEAPHOEY dence
supporting the concept of an autoi mune di sease. The disease is further
characterized by neutrophil activation, cell proliferation and

angi ogenesis. 30 [00036] Skin cells may follow two routes of growh, nornal
grow h or wound healing. In normal growth, cells are created in the basal

layer and naythelBamblvatelals AR HESIRI Below. t DRIrml Woskd fitefing Daackisraids are
shed fromthe surface WO 03/018033 PCT/ CA02/ 01337 9 at the sane rate as new

ones form balaydh ang reppinisutiigogeed resulting trerapid twmover ofuskiraodls; dpeieasads
triggered r t] I n, rapi naver,  of in. cel l.ncreased bl ood. supply
and infl arrrrgﬁggnédh%llny %&ﬁeﬁ.‘mggﬁﬁ%@'pgg%%i%(gg?%ecé%sp&?baé'ér St 2 e)%gg%r&tec}j
heal i ng proweafd hehlitdproddss. dpife skih deBethot BRed ithé skifl defls (kefalihbBREYf £5) as
5 quickly as they are made then a build up may occur. This may |ead to scaly

| esi ong andadiflyRfeithey are raadedhemsebuild up) Hey eeaus! yT hisamayhiead deesaalyre,

0 ammat | ol PO Erigfod8esdS 1 BHESe TR (h6R R A ecdine R0
steroi dal alyimphiotiiesimiutriophilg eitids niserépieesi mal asraBleobirene®B! eelling and
Met hotrexate 10 and cyclosporin are also used wth margi nal efficacy. The

current cosinflammeation.j nguriesbdragi therapiesdnelede i thenyse ohstergabiand aanper

! eans. (i ncrSa o arlanftiary Rgehs i e I EagH) s B, "MeBiieshle o
prevernpi on ahd syelgsparin asdh akioonsad with nidrginabbfficcpr (el ¢urtentadvdt pEreaEsd S

(where treatnent ~as used herein includes both the treatnent of existing
condi ti ons B$Rfiagiein e YeAiis mase thar S3ihillien PERYERN ons). As denonstrated in

t he Exanpl e@mﬂﬁeﬁ,ﬁiﬁmﬁéﬁ%m particul ar, fucoidan) inhibit cell
n, |

proliferati Iy responses/events and angi ogenesi s, including for

exanpl e i n 00038} TheadresemnsinvéitidrOOHrdQidekn facense nslidmgt . dervaiviss sarwd as
fucoidan are used to inhibit or prevent angi ogenesis. |n another .
enbodi nent , analegues sthereel farc dhelalieatmenised prevention of surgical adhesions,

15 rheumatoid arthritis, and psoriasis (where treatment as used herein includes both
the treatment of existing conditions and the inhibition 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. [n 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



to inhibit or prevent inflanmatory cell activation, so that the cells that
initiate inflanmatory responses at such di sease sites may be i nhi bi t ed.
Thi's is inupolsdisess for exanple, since many di seases such as, for exarrpl
osteoarthritis, are not 25 necessarily associated with infl & #0138%] |
accunul ation at the disease sites. Thus, such use of fucans can inhibit or
prevent the nore drawn-out activation of resident macrophages, neutrophils
and other inflammtion initiating cellggthat causes the chronic unwanted
effects of the disease. Such fucan activities are applied herein to

surgi cal adyigehsd sited! t Mh i dndthan @riisetimant, Sfucdiiian0R048kd! i 80 neaRadhirent of
this invention, fucans, including derivatives and anal ogues thereof, can be

formul ated sugicatedhesionsd Exsineples arepmme@d berein. Suchvexamples densonstratel

ffect f d t 03/ 0180

pCT/ canz! 01 83Horg 4atBRS of ' tiefeh Rbinst EpBi EhaRfickvtes (Gla e, dng 1 n
the treat mefieuphatoRlBBthfifid) a&iesd A frE¥RMBAAAagE" CTREOMHRated e hfentSHES
exanpl es denonstrate inhi'bitory action of fucoidan against prinary

chondr 8cyt epoteniial as anasitivasthritic agaevdu impaitigular: thei apmredbabwtyobfffuo@mn é@ h

cartilage. [Thi es t ent i an anti-arthri
agent. In p@?qqlE&Bgégg a?gﬁfne%ﬁ? ﬁ%%‘%%@?‘*&%ﬁhﬁ?m%ﬁl gpproac es

col | agenasewhBfb SheOralbySe Nofd tesKEC tararbroolidrs nidiacpetdinaseP 086 hﬁﬁed.dmer e
the rel ease of these and/or other netall oproteinases cause nedi cal

probl ems. [POWMEMSI n ot her enbodi nents, fucoidan can be used in conbination

i seace pr oD BRR, HreRdftRGs: R o
surgi qal adbrsagattic Kdr8to ANbiv-foPgebd feﬁfcébx‘é@aﬁfs@% diseaBe FToEBOWIIPIGH N,

canpt ot heci n, etoposide, ntoxantrone, otrexate, nenadione, plunbagin,
j ugl one, betfmql'%(perEWor%ampiﬂ?,o@dhentreatmﬂﬁtanalSil!'glﬁel agdhesianss , poteptrandi n,

i bi 1 or 5, PRIV rudi It 8 oiBulbhiG Bt b Sa Bt titane, oo
toxicities ﬁfetﬁ&?éé@?ér%eﬁééloﬂe tpianbain, ¢ fgloned ets- lap"érbhaﬁe 08y dMsporin

adhesi on processes Wi t hout t he presence of “fucan, but th ey can useful in
| ower concentlfagalagine.i stetedsi iepamyeiniretingide spaclitaxal m@@etawoc@lahlcma)and

achi s degfhe?dmfc?gfﬂllbh% inhibitors, and other analogues and derivatives thereof may
have 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 controiled 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,



20 [00042] In another enbodinent it is proposed that the fucan can itself be
the dosage formof the agent. For exanple, the fucans can be nade in thin
films that can be placed directly onto a surgical trauma area so that the
sl ow di ssohliid s t he fucan exposes the tissues to a sustained a

effective concgﬂﬁgﬁﬁlon of the agent. Indeed, such a fornu?éppéﬂyﬁﬁﬁ7act as
a controlled rel ease drug delivery 25 systen1for itself (as the active
agent) or for other agents (such as paclitaxel) that can be placed in the
fornmul ation. The fucans can also be fofqyred into tablets, capsules,

m crospheres, pastes, gels, powders, aerosols or given orally, rectally, as

a solid or ﬁﬁra@rﬁ&iléﬂy OjfvtraldRGaRy, ﬁﬂfﬁfa@ﬁdéﬂy ey srtbgiGalfd8uehshe iRda

al one or as part of acorrp03|t|on 1|cat|on or 1nj CtIOI’l as a
paste, gel, paishaylhese tdutes may, also, lmcettdlmcam be thei moposed isite, of @actiamabr

i mpl R d f ad | ud ,
et aocul ar 1P Tucdoor HeaBrlrg St nafies dosRes it e Bardeerlialy Shestve”
03/ 018033 Pg{ouhe ot mc?awcaﬁbel démé?éd h§'d aéﬂtbf d &Smabgrﬁbﬁrhﬂd b,‘an comprises

i ntravagi nally, rectal topically, such as in a patch. These routes may
al so, i5n ceabautrﬁ%ab@%béoia@ép pﬁQ%d@é@O%wévof trwccmmposltloni Advef fucans can
fucan-drug ¢onbin or,m _The, t.hera ective .a of
fican can bBSEEYes JusEage SesBéiFior SoRtARE, Rl Grium sfh eareyCed 8 KiBous
5%to 50% gAdSeA #880he Pre0ifed withl at I%beFOﬁiH?é#dblI)Wh 1ab& %HBEW@dCB? ah®
provided in suitable vessels or containers, which i'n turn can rovided in
kits and cappaipsiateregpyeminen wpgmiamryalagencpreudn alasy thel doed apdrcdrag by

an appropri rent enc such as the food and drug
adm ni strat P@w?nlgp?ﬁ%rpwnf]h&tdm%da?{gge%*) 8a. 10 [ 00044] For the treatnent
of adhgsi ongy ocmg ForCcais feafmién dfoaaﬁeéibng tABNHASARd 085 feeln PRoARMihGd

directly to the disease or surgical site as a solution, particulate,
suspensi on, cammﬁltlpastogn @%BPP&FI} difectly taithe disease or surgicalraiteoas atsadution,

dest 129 1O ohlSS! QoRIoR! it 5abieHef ity I hBAC SHBR Siger "
oral, or ot gesirddfcein ARESiahs ean ald IS traatedelsy sy sT@rhld@@Infei'%éfﬂ@‘ﬁJcaﬁ

arthriti s, the fucans, or fucan contajning conpositions e injected
directly i nusinghitjayeRous.s sub@sneous, gistramyscular, iintraperitoneal; oral, s athiesn,

SUSpenl%' on gdm?ﬁlsﬁétlgl'? Sl‘but%g 5 rd@snré&.t hIE t{he t#@3tment of arthritis, the fucans, or
fucan containing compositions, can be injected directly into the joint as a paste,
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. Moadifications to such systems include chemical crosslinking



al so be treated or prevented by the systemc delivery of the fucan foll ow ng
I ntravenous, intranuscular, intraperitoneal, subcutaneous, or oral
adm ni st r aty routes. [00045] In sonme aspects, the present invention
provi des fgyg??%§gﬁent of angi ogeni c diseases of the eye. FoFCAWHNEIE,

di abetic retinopathy is a potentially blinding conplication of diabetes

t hat damages the bl ood vessels of the retina followed by new bl ood vesse
growt h (angi ogenesis) causing blurred ypsion or 25 retinal destruction.
Macul ar degeneration is caused by the invasion of new bl ood vessels beneath

the retina gndiows dbif tRAFULBICAKSSIUBSN Wfi PENGSSade drRe MSMIRDFE Wik GRer Wi th
new 200, 000 cases per gear in the USA and only 15% of those treatable with

current | asexcipiestsasiueb. aghpluperdesinalginatesit iacrylatesyiagdulosen hyalronic acid,
enbodi nent s har macpl ogi cal, _appr.oach.to_the treatnent .of. these diseases
30 usi gt neoRelNBE G680 HleR JRAGHinsC atd el At B s kel St o
with the epgmelsu harmhbéuticafp aecaBblefonPlidting fHemest |y to the
surface or inj ectsed into the eye. %bdicg‘?cations to guécah systens include

chemi cél cr 46} ikn still wootier ersostimeot,/ thadacaisirm azhacged aqueowngelhwith at e
of dissolution

of f i i t h i pi h
ol uron o5 Sl cSartgn BRiBRE, sfibn 38, cHorrXimBlst: dlitesel Sf AR ESARRone.
gl ycol's, chprggansudn@s/dfdly examiphueh HitiseRsé Vlaﬁg%d’rﬁﬁzlééiﬁire?oﬁb%ﬂ[hg% .and

nuner ous ot her pharmaceutically acceptable fornul ating agents. ] I'n

still anot heliganustentidenRNA inbilfitor.a¢an berincerporaied dntosychoa gel for application

positively gharged excipiaents such as, for exanmpl.e. chitosan or .

pol y-1-1ysi f?e.a ﬁﬁ%?&ss't‘?ﬁcﬁ%ma%%& %%er_ﬁl l,jg'gﬂﬁgﬂw'Pg&%’eo'bﬁ]eggmc?@%?l}'%%,

ri bozyge angh agbiutioRWsTItREFiEH, RN B BHEH dBvn Wghﬂlddﬁﬁ&irﬁgrp@rﬂeé.”ﬂ'ﬁeﬁch a
gel for application to a disease site. Alternatively such a drug-containing
gel , or thepariglpsdrar dheadoa @pplied tooh diseaseosite He acicas a cantroledireledselown

d d | nt icl . i 1 th b | i.ed
i scase o « H0oagt R o FedRrmgeR 3 AiF ah cCtiiesEllit AECHT P BB bRy oo
can act as fudangnsreetakenupitdtcells NCEhe HppRRIORCHINSUCH PaRitles?Ean brKRithep
into cells. The application of such particles can be further facilitated by

the use of fRelitatedelyi dhe| Wsac ©f pphdmeacsidicpllenacceniables excipientsi puetht 8s such
as plyioni cgy ERIQRR a8 BPEHIES: cBRISSE! SRyindtée! Ychthfes?Ghyhiuronic acid,
polyethylene glycols, chitosan, injectable excipients, including analogues and
derivatives thereof, and numerous polymeric based vehicles.
[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 nucieic acid chains, such as
oligonucleotides including ribozymes, antisense nucleotides and oligonucleotide
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, resuiting 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 celi site.



pol yet hyl ene gl ycols, chitosan, injectable excipients, including anal ogues
and derivatives thereof, and nunerous pol yneric based vehicles. [00047]
Regar di ng &y@osib@eds on and the use of fucans with nucleic acid sequence
agents, the advancing area of nedicine known as gene therap&CT§“@%W§?}ained
by 20 drug delivery issues whereby gene fragnents or nucleic acid chains,
such as oligonucl eotides including ribozynes, antisense nucl eoti des and

ol i gonucl eotide RNA inhibitors, nmay haye their cell uptake inhibited due to
the charge and large nolecular weight of these conmpounds. Recently, the use
of ni cropar [000433 Tﬂ'\%tmbanélselﬂfércdléﬁé BRASEEAbRAtEAWitH Bhe® driigs, L8R Lised
nucl ei ¢ aci ds have been proposed 25 as transfection agents so 'that they bind
to the cell lrs@nmametlancawgrr@ateﬂeéwm;mabged iortbe bpdysiThese matesigisean incjude,

fucose 1 aceBEbA diet Bk tEY bR olE \Redioal delfBes At an, ERfetsiSp By fos
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one enbodi nent, the nucleic acid chain can bound or encapsul at ed
wi t hi n3a f utharaehand @*hﬁfa@fﬁhWleamG|ate‘blr@ldﬂﬂtScl Suehimplards eanceantgin or be

Cite: v oarbiedsMcrieds B, Wl 8 GnaPBrhioBanith alfel Bt e, i,

combi nat i ongytipfengd.her drugs, can be used in conmbination with materials
implanted in the body. These materials can include, but are not limted to,

nurrer ous e {00049] dinless indigatedaotheawiset @xeept Mthirs the nelaimsynthe, use eoft Sor"

sponges, f|l||ns.. |f| I al relac sand par.t t her eof and
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Wi th fll(!)CanShrrﬁI @ﬁle@é@&ﬁrﬁsly StafedTHb NG c%hté&ttéleé’ﬂ)}‘ﬁfdlﬁtégsoﬁ\@ﬂmse (For
exci pi ents. [00049] Unl ess indicated otherw se, except W th cl ai s,

the use of ewamplg, ndnduding;’anbavingd ande"wnsmmgaortyplcaﬂynnglca@r n’mlurd;ng\ot

ol ear y. 1 naAPuEmisdibrt )" SIOlpt Br B3 nEIEE i eliifhg sulh A oy L B

" conpri si ng%thkY Mdhade Yhe rpmraat@fererfuél umeeg ex]b’rés'éwlﬁta‘tédn 6@£Hé360ntbxt5bléal=l¥]ar
forms, including in the clains, such n," and the" include t

pl ur al ref et e&mtBGMléﬁpressl y st at ed or the context clearly indicates,
ot hervxfss €. [00050] The scope of the present systems and methods, etc., includes both
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 uniess 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" rélationship 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 - diphenyitetrazolium bromide salt (MTT) proliferation/cytotoxicity assay.



15 [ 00050] The scope of the present systens and nmethods, etc., includes both
means plus function and step plus function concepts. However, the terns set
forth in tr\jvaoglggogfation are not to be interpreted in the clainms as
indicating a "nmeans plus function" relationship unless theP@dA2ABINS" is
specifically recited in aclaim and are to be interpreted in the clains as
I ndicating a "nmeans plus 20 function” relationship where the word "neans" is
specifically recited in a claim Simjarly, the terns set forth in this
application are not to be interpreted in nmethod or process clains as
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15 [00053] As shown 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

profiferation (IC50) 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% wi/v followed 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. All
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 seitle for 1 h. Plasma was
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[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.
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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.

120 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



[ 00059] Fucoidan fully inhibited coll agenase and stronel ysin expression at a
concentration of 0.5% w v w thout excessive inhibition of proteoglycan
expressi on “;l(ﬁoﬂﬁsﬁ,lgom in Figure 3. At a.concentration of 0.1% wv there
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inhibitory effect on proteoglycan expression. These data denonstrate an
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then placed I'n ositironed In such a
way direct access to the CAM, which originates from the hind gut of the embryo.
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 égg contents
were then resealed with the parafilm 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.
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30.0%-22 1 [0006 | hese data emonstrate an antiangiogenic activity of fucoidan and show

that a polymeric slow release formulation of fucoidan is an effective method of
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 ml of dicloromethane. Two hundred pl 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 ym.
[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, injectable formulation of the drug that releases the

drug in a controlled manner.



Control 11 - - 5 [00065] These data denpbnstrate an antiangi ogenic activity
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15 - drugin 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% w/v fucoidan, 0.4% w/v sodium hyaluronate and 0.15% w/v
30 glycerol in water. Control films (no fucoidan) were made by preparing a solution
or mixture of 0.4% w/v sodium hyaluronate and 0.15% w/v glycerol in water.
Fucoidan loaded films and control films were cast from these solutions by



tunbl ed end over end in a 37C oven. At specified tinmes, the tubes were 10
renoved and t he anount of drug rel eased was anal ysed by absorbance

spect r oscopwo d3Asdsgl ease profiles of fucoidan is shown in Figure 5  The
rel ease of fucoidan was characterized by an initial burst ‘ol%cgﬁ?ﬁ%zmrlﬁ%ase
foll owed by a slow sustained rel ease. This dosage form of fucoi dan
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weighed and anesthetized with a single injection of ketamine hydrochioride

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



Mad of radiation with cooling of the sealed tube on ice. [00074] Ani nal
Studi es. Surgical trauma' was induced as follows: 16 mature 10 Sprague
Daw ey rat swoempisosgi ghi ng 225- 350 g were obtained from Charles River
Laboratories, Wlmngton, MA. Only animal s which appeared gri§3<4¢4024a337al
(i.e., showi ng a clean unruffled coat, bright clear eyes and an active
posture) were wused in the study. Ani mal s were randonmy assigned to one of
two groups, weighed and anesthetized s th a single injection of ketam ne
hydrochl ori de 15 (6nmg/ kg), adm nistered in the |large nuscle of the thigh.
The abdonenevsigateafor g @@@eﬁb@éﬂ@ﬂad@i (bﬁ*@%t?k)ost‘épﬁréﬁ(}é AGh&dions Wagag@rde
in the skin beginning approximnmatel cm caudal to the nea alba while the
nuscl e vvas Z@ﬁlg@aomﬁwere ivedas mi adbesmnsmthaaofraebvommntablemn@n t he
ventr al @Q@Z?f aces wth a nechani cal abradi ng device, which
permts op Bﬁgﬁ-@ndent, 20 controll ed abrasion over a defined area.
Adhesi ons tpghlge®. cecum were evaluated and scored according to a predefl ned

scoring sy‘sT em 0 = pesions T = f[i 7 rdemtifiabl e
plane 2 = Gi‘d)lapadheai(ﬁ] éh fﬁ eely di Mgcﬁﬂgﬁéhgga‘ne Vgﬁh riﬁ)der ate
adhesi on w-th—e-H--¢d OPIQNR 24 on of

non- di sseclt@ghigolP! ahe (G adeygl adhesi dns arja .,h I owest | evel 818 di scernabl e
adhesion (jafilny adhesion with an identifi ab'Te DI ane)). 30 [00075]

Fol | owi ng |dbuetidam ¢f the cecum animals in Goup 1 re¢eived no treatngnt.
Ani mal s i n IGadegs 2{recei ved3§ ucoi dan{HA f i gs: dioscussed abovesp The filins
wer e wrapquqemgnél the cecum The ingisions were thenfclosed with 3.0
Dexon gut ure. Seven cﬁays postoperatively, the animars re eutianised d WO

03/ 018033 PCT/ I or t he resence of grade 2 (or
hi gher) pos o] 6%?%% 5%\6%@ a%;gﬁg f?f%‘é YWs were defjned as mild
adhesi ons v t NCARRQIAY 'ﬂﬁg‘éeé%t'm uppR Aecropsy dog sgsicdealmeteriata e 2. Group
| % Wth Meanapgites aecsignsofabrongal heallng, either on the cecum or at the

midline incision)

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.



Adhesi ons > 2 SEM Adhesions Control 75 1.4 0.4 25 Fucoidan | oaded 38 0.5
0.2 50 Menbrane 5 Menbranes only covered about half of the cecum No
abnornalities were noted upon necropsy (no residual material, no ascites,
no esi gns of abnormal healing, either on the cecumor at the mdline
incision) 10 [00077] The results denonstrate the effective inhibition of
adhesion formation by fucoidan |oaded fhl ms because the nmean incidence of
adhesi ons was reduced and the %of rats with no adhesions was increased in
fucoi dan treated rats. Fucoidan |oaded filns that fully cover the cecum

m ght be evemamerckimédgctive at 15 inhibiting adhesion formation. [00078]
Fromthe foregoing, it wll be appreciated that, although specific

enbodi ments have been di scussed herein for purposes of illustration, various
nodi fi cati ons W i@t 00y Il e of the
20 disclosu?e.ni%%%?&?ﬁ%ﬁlﬁm%ﬂgagvggéﬁgggﬁ%“%g@ﬁgﬁgﬁag?g?fhgﬁgﬁﬁgégghch

modi fi cat i oats hseaseddite iman alimaper nut ati ons and conbi nati ons of the subject
matter set forth herein and is not limted except as by the appended
claims. 22 What is clainmed is: |I. Use of a fucan in the preparation of a
nedi cament por tTRAlskBOCcRin | Whekksn BeliatheRite Ala sardéad 8RS And tHeGnddicagfRnani mal .
2. The use of claim| wherein the disease site is a surgical site, and the
medi cament isisyitahlg fosBirect delivedy toeseid disgapemiey to sai d di sease site. 3. The use
of claiml or 2 wherein the medicanent is manufactured in an orally

adm nistrable form 4. The use of claiml or 2 wherein the nedicanment is
manuf act ur el i n Bie usnjofclhmbll @r 2 wherain the medicament is manufactured in an orally

administrable form.

4. The use of claim 1 or 2 wherein the medicament is manufactured in an injectable
form.
5. The use of claim 1 or 2 wherein the medicament is manufactured in an

intraocularly, subcutaneously, intraperitoneally, intramuscularly, intraarticularly,

intralesionally, intravaginally, rectally or topically administrable form.

6. The use of any one of claims 1 or 2 wherein the fucan is substantially
continuously administered to the disease site via controlled release from a polymeric

dosage form.

7. The use of claim 6 wherein the polymeric dosage form comprises a film, patch,

paste, microsphere, implant, gel, spray or liquid.
8. The use of claim 1 or 2 wherein the fucan is administered as a pharmaceutical
composition in a form comprising at least one of a cream, paste, injectable excipient, and

polymer.

9. The use of any one of claims 1 to 8 wherein the fucan is fucoidan.



5. The use of claiml or 2 wherein the nedicanent is manufactured in an

i ntraocul arly, subcutaneously, intraperitoneally, intramuscularly,
intraarticularly, intralesionally, intravaginally, rectally or topically
adrfi nistrable form 6. The use of any one of claims 1 or 2 wherein the fucan
is substantially continuously adm nistered to the di sease site via
controlled release froma polyneric dogage form 7. The use of claim®6
wherein the polyneric dosage formconprises a film patch, paste,

m crosphere, i ant, gel, spray.or liqujd. 8 The use of claiml or 2
wherein t hel uggli#‘eiuée gfgqﬁ}',ﬂngpgf Hnsa]stoagq‘ﬁtﬁ?‘ﬁ'él_&ee@ﬁ‘b'élagmmﬁg t%on in a form
conpri si ng pgharrhR8SticaPBSinsitRdnGh §88¥n ﬁilnglttﬁu fchPRlde BXGpAlteAly and

n s

polymer. 9. The use of any one of cl ai o 8 wherein the fucan is

f ucoi dan. 2dfectie anfvat ofsas lesst eneyothendrugt clainms 1 to 9 wherein the fucan is
adm ni stered as a pharmaceutical conposition in a formconprising the fucan
and a therapeutically effective anount of at |east one other drug. 11. The
use of cl aim. 10 THeasebfcliihel Cwhigeiaahpdrug esmpxisek aelsist oneofd pazlifagell i t axel ,
doxor ubi ci n, canptothecin, and etoposide. 12. The use of claim 10 wherein

t he drug cd’r?ﬁf?i“é’é’é‘"éii‘ml"@ fing#id &9PO8IdRi t oxant rone, nethotrexate, nenadi one,
pl unbagi n, jugl one, beta-| aperchone cycl osporin, sulfasalazine, steroid,
rapanycin, retinoid, docetaxel, and colchicine. 13. The use of claim10

wher ei n t helZdr ug'he onpef daim H wheraistthedrag oémpiises att least nseof ainitgantroheot i de,

ri bozynme andefgoroé{eg%nucl. eot | de use.of any one of

RNA .i nhi bi . 14. Th .
" I ﬁm}dﬁoenet %15 gﬁ%lﬁ’tj:ugég%'?’;9&3;1?})&{*10{}%032(%%%8‘9“’ of the fucan is

clains 1 to

del i ver abl esutfasataziv@] dterofd, fappigéinpeandid Cdvketarpmaicbichidingnd t he fucan
conprises about 0.1 %to 35% w w of the pharmaceutical conposition. 15. The
use of any one of clainms I to 13 wherein the therapeutically effective

anount of {she f J i ] . ‘
conposi t1 on"and ey okl I\ShaRIneaE Athee BB SRaHAR:
phar maceut i dgonmwdenpids,irthioayme akd anldlezousdemide RINA arhébiwt. clains | to 13 wherein

the therapeutically effective anount of the fucan is deliverable as a part
of a pharmaceutical conposition and the fucan conprises about 5 %to 50%

w w of the phar mpgeweiofahy 656T%Himb @Ro 13 wherein the therapeutically effective amount
of the fucan is deliverable as a part of a pharmaceutical composition and the fucan

comprises about 0.1 % to 35% w/w of the pharmaceutical composition.

15.  The use of any one of claims 1 to 13 wherein the therapeutically effective amount
of the fucan is deliverable as a part of a pharmaceutical composition and the fucan

comprises about 80% to 100% w/w of the pharmaceutical composition.

16.  The use of any one of claims 1 to 13 wherein the therapeutically effective amount
of the fucan is deliverable as a part of a pharmaceutical composition and the fucan

comprises about 5 % to 50% w/w of the pharmaceutical composition.

17.  The use of any one of claims 1 to 13 wherein the therapeutically effective amount
of the fucan is deliverable as a part of a pharmaceutical composition and the fucan

comprises about 20 % to 80% w/w of the pharmaceutical composition.

18.  The use of any one of claims 1 to 17 wherein the fucan is part of a pharmaceutical

composition which further comprises at least one pharmaceutically acceptable excipient.



17. The use of any one of clains 1 to 13 wherein the therapeutically

ef fective anmount of the fucan is deliverable as a part of a pharnmaceuti cal
conposition and the fucan conprises about 20 %to 80% w w of the
phdrmaceutical composition. 18. The use of any one of claims | to 17 wherein
the fucan is part of a pharmaceutical conposition which further conprises
at | east one pharnmaceutically acceptabl2 excipient. 24 19. The use of claim
18 wherei n pharnaceutically acceptable excipient is selected fromthe group
consisting of a pluronic, cellulose, alginate, acrylate, hyaluronic acid,

pol yet hyl ene glycol, and chitosan. 20. The use of claim| wherein the fucan
i s manuf actygyr ed i Silgl : i j A L jisease
Site 21 The usce R RO W phamabbl SRl P G pEn e deila® 223
human. 22. fidmethegeoupfcoasistingrd agflurohiaj eellblose alZinard) ecrelate, hipdufonisrasids adhesi on
is a surgical _adhesion. 23. . har maceuti cal conposition for use in the
manuf act uré’ob'fethgﬁeﬁgglyc?gﬁ*rﬁmgd}léﬁ&t reating a fibrous adhesion, conprising a
pol ymeric dosage formof a fucan conprising a therapeutically effective
amount of the fucan and at | east,L one pharnmaceutically acceptabl e excipient
sel ected frdm t Héeypoefislamnsyvherpinghefucan ismanyfacureddiaja) fomy switabledprdigact |
hyaluronic(gﬁ%g (R&hy§59§%§ﬂﬁ glycol, and chitosan. 24. The pharnaceuti cal
conposition o %fa|n1 erein the polyneric dosage form conprises a film
pat ch, paste, mcrosphere, inplant, gel, spray or liquid. 25. The

phar maceut i.gal osition of .claim?23 or, 24 wherein.the fucan is fucoidan.
26. The phatrnmac iﬁed"l’ftat%r‘?ﬂﬁgf%l? r?tP%QHV‘eBed%thS?nW i 1"E‘E‘Q*“‘fo 25 wherein the
fi brous adhesion is a surgical adhesion. 27. A pharmaceutical conposition
for use in the manufacture of a nedicanment for treating a fibrous adhesion
conpri si ng 22- t hdhapeefianyiong obelpiart to/2l wheseinthefibraus aghasiomise sargical
therapeutiQ@L&%xpffective anount of at |east one other drug conprising at

| east one of an "antisense oligonucl eotide, ribozyme and an ol i gonucl eoti de
RNA inhibitor. 25 28. The pharmaceutical conposition of claim27 wherein

the fucan ig fucoidan. 29. The pharmaceutical canposition of clagim 28
wherei -t hef i brotierBaulra fomEo SO GredatiedntudieBits of a mediaméniTor
treating a fibrous adhesion, comprising a polymeric dosage form of a fucan comprising a
therapeutically effective amount of the fucan and at least one pharmaceutically
acceptable excipient selected from the group consisting of a pluronic, cellulose, acrylate,

hyaluronic acid, polyethylene glycol, and chitosan.

24.  The pharmaceutical composition of claim 23 wherein the polymeric dosage form

comprises a film, patch, paste, microsphere, implant, gel, spray or liquid.
25.  The pharmaceutical composition of claim 23 or 24 wherein the fucan is fucoidan.

26.  The pharmaceutical composition of any one of claims 23 to 25 wherein the

fibrous adhesion is a surgical adhesion.

27. A pharmaceutical composition for use in the manufacture of a medicament for
treating a fibrous adhesion comprising a therapeutically effective amount of a 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.



30. A nethod of manufacturing a nedi canent able to reduce synptons
associkated wth a fibrous adhesion in a human patient, conprising conbining
a pharmaceutically effective amount of fucoidan, with a pharnmaceuti cal
accept abl e excipient or buffer. 31 The nethod of claim 30 wherein the
synptons are associated wth a surgical adhesion. 32. A kit for use in the
manuf acture of a nedicanent for treati®g a fibrous adhesion, the kit
conprising the pharmaceutical conposition of any one of clainms 23 to 29. 33.
The kit of él aim 32 further conprisi n ﬁ? | abel approved by a gover nnent
regul at or y?&genthf Pl@ﬂ-‘“aeFH%C“llF?mB?S‘t& 28 whsreinthe fagan 1§ figoidamr ous
adhesion is a surgical adhesion. 35. The kit of any one of claim32 or 34
wherein the fucan is fucoi dan.

29.  The pharmaceutical composition of claim 28 wherein the fibrous adhesion is a

surgical adhesion.
30. A method of manufacturing a medicament able to reduce symptoms associated
with a fibrous adhesion in a human patient, comprising combining a pharmaceutically

effective amount of fucoidan, with a pharmaceutical acceptable excipient or buffer.

31 The method of claim 30 wherein the symptoms are associated with a surgical

adhesion.

32. A kit for use in the manufacture of a medicament for treating a fibrous adhesion,

the kit comprising the pharmaceutical composition of any one of claims 23 to 29.

33.  Thekit of claim 32 further comprising a label approved by a government

regulatory agency.
34.  The kit of claim 32 or 33 wherein the fibrous adhesion is a surgical adhesion.

35.  TheKkit of any one of claim 32 or 34 wherein the fucan is fucoidan.



