- 1 - ANTI-VI RAL FORMULATI ONS FI LI NG DATA 5 [0001] This application is
associated with and clains priority fromUS Provisional Patent Application
No. 61/ 3080200/100805ed on 22 February 2010, entitled "AnPCTxaU2e11/000180
formul ations”, the entire contents of which, are incorporated herein by
reference. FIELD 10 [0002] The present disclosure relates generally to the
field of anti-viral therapy and prophylaxis. Formul ati ons and agents are
provi ded which inhibit viruses of the Qthdrnyxoviridae famly and
anel i orate synptons and conditions caused by viral infection. The present
di scl osure teaches the control . influenza virus infection and 15 spread
and anelioration of cond e r ) mul ati ons and agents
may be processed as ned$bth£ﬁ?!ﬁ%$idg(igﬁnﬁﬁiéﬁiﬁilﬁgits for nore genera
appli-cation such as in the form of consumer goods or consuner foods.
BACKGROUND 20 [0003] Bibliographic details of the publications referred to
by aut horpipinGhpATAPEeci fication are collected al phabetically at the end of
t he description. [ 0004] Reference to any prior art in this specification
is not, and should not be taken as, an 25 acknow edgnment or any -f orm of
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[0002] The present .d'isclo'sure relates generally to the field of anti:viral therapy and
prophylaxis. Formulations and agents are provided which inhibit viruses of the
Orthomyxoviridae family and ameliorate symptoms and conditions caused by viral
infection. The. present disclosure teaches the control of influenza virus infection and

15 spread and amelioration of conditions caused thereby. The formulations and agents may
be processed as medicaments or as health suppleménts for more general application such

as in the form of consumer goods or consumer foods.

'BACKGROUND
20 _ ,
'[0003] Bibliographic detalls of the publications referred to by author in thls specification
are collected alphabetically at the end of the descrlptlon

[0004] Reference to any prior art in this specification is not, and should not be taken as, 'an
25 acknowledgment or any form of suggestion that this prior art forms part of the common

general knowledge in any country.

[0005] The Orthomyxoviridae is a family of RNA viruses which include the genera,
Influenza ‘A, Inﬂuenza B, Influenza C, Isavirus and Thiogotovirus. Another genus
30 includes the Quaranfil, Johnston Atoll and Lake Chad viruses which are associated with -
mild to severe arboviral infections (Presti e al, J. Virol 83(22) 11599-11606, 2009).



mld to severe arboviral infections (Presti et al, | Virol.
83(22):11599-11606, 2009). -2 Influenza viruses have caused significant
nortalityweanrdivmwodesdi ty. | nfluenza A for exanple, has lpeemwmespossibl e for
all flu pandem cs and has resulted in mllions of deaths world w de.
Exanpl es include the Asiatic (Russian) flu of. 1889-1890 which killed an
estimated 1 mllion people, the Spanish flu of 1918-1920 which killed
approximately 40 5 mllion people andzhe Asian and Hong Kong flu out breaks
bet ween 1957 and 1969 which killed an estimated 2 million people. 100061
Swine influenza (also referred to as pig influenza, smﬁne flu, hog flu and
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and can ogg&ean ddfimef2anillidhgebplb.nesses such as chills, fever, sore throat,
muscl e pain, severe headache, coughi.ng and general di scom‘ ort. Mich of this

di sconfort and synptons is caused by the body's response to the infection.
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Vi ruses ay&e,;ﬂ&tjb&eg%aJﬁurygb[ s Sépterkbte, 208031 cul arly significant . sub type IS
referred to as I nfluenza A sub-type HS5NLl ot her sub-types include H5N7,

1171\ 13, H7/N7 and HON2 (Leong et al, Ann Acad Med Sngap 37(6):504-509,
2008) 45 Si [pouétmng%fﬁgﬁgrﬁ% 19fenh'§mg: ih higs?8The Wahdnticish Of arngcietrﬂly k%ve been
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i ncl udi ng such as ere is a
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viruses abn gégrres\[l)\@rlxs% tot ahe 1n1'e(c)tlic?f;[ eBotﬁ rllr(ljr{a € an%sacgl?ilfle%eignrﬁur}l%rresp%nses can lead to
20  production of large amounts of cytokines and growth factors resulting in migration of
imrhune cells such as lymphocytes and macrophages to various locations and release of
~other molecules such as histamines. - This can result in fluid accumulation such as in the

lungs leading to significant respiratory complications.

25 [0008] Avian influenza (also referred to as avian flu and bird ﬂu) refers to zoonotic avian
flu which is'adapted to humans (Harder and Ortrud, Influenza Report, Chapter 2, 2006).
All known avian influenza viruses are Influenza A viruses. One parﬁcularly significant
sub-type is referred to as Influenza A sub-type HsN; other sub-types include HsN;, H7N3,
‘H4N7 and HoN, (Leong et al, Ann Acad Med Sngap 37(6):504-509, 2008). Svince the |

30 outbreak of HsN; in 1987, millions of poultry have been killed throughout Europe, Asia

and Africa. Hundreds of human lives ha\_/e also Been lost.



4 - SUWVARY [0010] The present disclosure teaches a sulfated pol ysacchari de
and in an enbodi nent, a fraction of sulfated pol ysacchari des, having an
aver age mwbeoulm@mnsodei ght of 4,000 Daltons .5 or greater pamiadizoiviodtsit a
virus of the Othonyxoviridae famly. The sul fated pol ysaccharide may be a
purified conmpound or part of a fornmulation, extract or a physically,

chem cally and/or enzymatically derivatized pol ysacchari de preparation or
fraction. Exanples of Orthonyxoviridag-include influenza viruses such as a
menber or sub-type of Influenza A, B or C or a variant thereof. Reference
to "Influenza A" includes 10 the sub-type H'Ny where x is types 1 to 16

i nclusiv I @ venfl uenza
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' or t homyxgiéad abof i u{e@@t viplises t hﬁd/met whidh c aneliomien gcomditibact cauged hélemby us or
cells infected by the virus with an effective anmount of a sulfated

pol ysacchari de having an average nol ecul ar wei ght of 4,000 Dal tons or
greater. 20 [0012] Another aspect taught herein is a rret hod for controlling
spread of an Orthonyxoviridae virus, the nmethod conprising contacting the
virus or a surface upon which a virus may be exposed with an effective
anount of a sulfated pol ysacchari de having an average nol ecul ar wei ght of
4,000 Daltons or greater. 25 [0013] The present disclosure further

contenpl ates the use of a sulfated pol ysaccharide having an average

mol ecul ar wei ght of 4,000 Daltons or greater in the manufacture of -a

medi cament or prevent at| ve which inhibits spread of an Othonyxoviridae
virus. A "preventative" in this context includes a health supplement or
functional . food for gener al ‘ :



use such as in the formof consuner goods or consuner foods. A "nedi canent”
I ncl udes 30 an agent suitable for clinical use. Reference to "treatnent or
pr ophyl axwe™2011/rmedoddes anel i orating conditions or synpt ecs/Adrsodaioetsed wit h
i nfection such as over-stinulation of cytokine and growh factor

production. This can lead-to lung or organ damage and can exacerbate
synptons of infection. [00141 A conposition for use in the treatnent,
prophylaxis and control of an O thonmyxpyviridae virus infection is also
provi ded, the conposition conprisinng a sulfated 5 pol ysaccharide having an
average nol ecul ar wei ght of 4,000 Daltons or greater. In an enbodi nent, the

conposi ti he formof a hand |otion, soap, hand cream gel,
detergent§ﬁ§€$&§ﬁjéerosol or powder. In anot her enbodi ment, the conposition

is in the formof a skin, surface or nasal spray. In still another
enbodi ment, the conposition is of a pharnmaceutical grade for clinical
appl-i cat i [0010] Fhegrréseht @mbmsh@rteeqhbbdlsw&wd palyracdh@ride apbii an embddément, a
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sul fat ed Polysaccharldes I ncl ude oseltamvir (tamflu), zanam vir
(r el enza)fractipmnExamples of OnbAmy e viadas iacluds nfuenze diryses seelpasa MEMASE Abd | s
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10  the sub-type HxNy where x is types 1 to 16 inclusive and y is types 1 to 9 inclusive.

Examples include swine influenza and avian influenza such as swine influenza HiNj,
H]Nz', H3N|, H3N2 and H2N3 and aviém influenza H5H1, H5N7, H7N3, H7N7 anfd HgNz.

[0011] Accordingly, a method is proizided for the treatment or prophylaxis of

15 Orthomyxoviridae mfectlon in a subject or a condition or symptom associated with

orthomyxoviral mfectmn the method comprlslng contactmg the virus or cells infected by

the virus with an effective amount of a sulfated polysaccharlde having an average
‘molecular welght of 4,000 Daltons or greater

20 [0012] Another éspect taught herein is a method for controlling spread of an

Orthomyxoviridae virus, the method comprising contacting the virus or a surface upo>n

, which a virus may be exposed with an effective amount of a sulfated pblysaccharide

having an average molecular weight of 4,000 Daltons or greater.

25 [0013] The present disclosure further contemplates the use of a sulfated polysaccharide-
having an average molecular weight of 4,000 Daltons or greater in the manufacture of a
medicament or preventative which inhibits spread of an OrthomyXoviridaé virus. A"
"preventative" in this context includes a health supplement or functional food for general
use such as in the form of consumer goods or consumer foods. A "medicament" includes

30 an agent suitable for clinical use. Reference to “"treatment or prophylaxis” includes
ameliorating conditions or symptoms associated with infection such as over-stimulation of

cytokine and growth factor production. This can lead to lung or organ damage and can . |



20 infection by an influenza virus, the nethod conprising admnistering to
a subject an. effective anmount of a sul fated pol ysacchari de having an

aver age mwbeoulm@mnsodei ght of 4,000 Daltons or greater. PCT{AAR0AI0GSCH
flu-1ike synmptons include conditions associated with excess cytokine and 25
growt h factor production. [00181 Reference to a "sulfated pol ysacchari de"

i ncl udes a fucose-rich and rhamose- containing sul fated pol ysacchari de and
a gal act ofucan pol ysaccharide. CGeneriopg)ly, the sulfated polysaccharides
may al so be referred to as fucoidans. The present invention 30 contenpl ates
a range of sources of sulfated polysaccharides such as fiicose-rich and

rharmose-e(;(ocnérb é@é tc?:Hé%ﬁhfé@ti&P' ysaccharides. Sources include f resh,
frozen ora¥i & d{ﬁg)para i'ons or extracts of brown seaweed or green seaweed

as well as echinoderns 6 - including sea urchins and sea cucunbers (see

Bert eau | 1 oy, G ycohiology ]3(6):2940, 2003),. .As indi cat.ed.above, the
sul f at eda@&‘ﬁus’sac Sﬁ‘énng‘if Bé"ga}npa’&i %ﬁe%‘a’% nBIES’Bﬁ%J b i copipol, of “an
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context requires otherwse, the word ' v
detergent, spray, aerosol or powder. In another embodiment, the composition is in the
form of a skin, surface or nasal spray. In still another embodiment, the composition is of a
pharmaceutical grade for - clinical application. In still another embodiment, the

- 10 composition is a functional food or food supplement or as other forms of consumer goods. .

[0015] The method and compositions taught heréin are also proposed to be used alone or
in combination with other anti-viral therapies or protocols or reagents used to control viral
spread. For eXample, face masks and gloves impregnated with the sulfated polysaccharide

15 are contémplated. Examples of anti-viral agents which can be used in combination with
the sulfated polysaccharides include oseltamivir (tamiflu), zanamivir (relenza), - ’

amantadine, rimantidine and an interferon.

[0016) A method is also providéd hereinfor reducing flu-like symptoms associated with
20 infection by an influenza virus, the method comprising administering to a subject an.
effective amount of a sulfated polysaccharide having an average molecular weight of 4,000

Daltons or greater.

[0017] Such flu-like symptoms-include conditions associated with excess cytokine and

25  growth factor production.

[0018] Reference to a "sulfated polysaccharide” includes a fucose-rich and rhamnose-
containing sulfated polysaccharide and a galactofuban polysaccharide. Generically, the
sulfated polysaccharides may also be referred to as fucoidans, The present invention
30 contemplates a range of sources of sulfated polysaccharides such as fucose-rich and
rhamnose-containing sulfated polysaccharides. Sources include fresh, frozen or dried

preparations or extracts of brown seaweed or green seaweed as well as echinoderms .



"conprise", or variations such as "conprises" or "conprising", wll be
understood to 5 inply the inclusion of a stated el enment or integer or step
or group WD 2eliewesuss or i ntegers or steps but not the erclrudizon/odisany

ot her element or integer or step or group of elenents or integers or steps.
[0021] As used in the subject specification, the singular fornms |a", "an"
and "the" include 10 plural aspects unless the context clearly dictates
otherwi se. Thus, for exanple, referenge to "a virus" includes a single
virus, as well as two or nore viruses; reference to "a sulfated - '

pol ysaccharide" includes a single type of polysaccharide or two or nore

di fferent. - ref to " tract” jngl i a6t ,
wel | e RS s Ectab e Soep Bt Lirk Befrood FROMBRS, BoZbPRIcly THAZEL T e
and nul t igol 20085PA&S trilidatd @bbveythetshifatel palysascharide iy dad patfiédsanpoupd622] The

present disclosure teaches a formulatiopn conprisjng a sulfated. .

pol ysaccrariofe fermulationa eXtraghored P%}C?@X,égefﬁﬁg@% R %“caﬁy aefb‘(ﬁ*?% ed form
of a sul fal\RetcRRikSRGRERAhIe having an average nol ecul ar wei ght of 4,000

Dal t ons 3§)§rgater and in a concentration. of 20 fromabout 1% ww with

ot her ®xcipients or conponents to 100% pure for use in inhibiting a virus

fromthe fX h i " Lo N j at ed
w th vir (D IRREEROTGE G BBl e SR RUTS CRR aB0% TR o
conpound DBuliohsabl e for use as a pharnaceutical nedi canent as wel |l as.
extracts or conpositions suitable as health supplenments or functional or
nmedi cal foods or food additives for nore general application 25 such as in
the form of consuner goods. Reference to "inhibiting" a virus includes
inhibiting viral entry or penetration into a cell, viral replication,
assenbly and/or release. Particular fornms of inhibition target viral entry
and replication. The present disclosure is also directed to controlling
conditions associated with orthovirus infection such as over-stinulation of
innate and acquired i mmune responses | eading to over production of 30
cytoki nes and growth factors which can danmage the |ung or other organs and
can |l ead to exacerbated synptons of infection. 8 100231 Accordingly, a
met hod is provided for inhibiting a virus of the Orthonyxoviridae famly or
a condition associated with viral infection, the nmethod conprising
contacting the virus or a cell infected with the virus with an effective
anmount of a fornulation conprising a sulfated pol ysacchari de having an
average nol ecul ar wei ght of 4,000 Daltons or greater. 5 . The term"viral
infection"” in this context neans "orthonyxoviral infection". The term
"orthonyxo" is used to describe a nenber of the O thonyxoviridae famly.



[ 0024] Anot her aspect taught herein is a a nmethod for controlling spread of
an Orthonyxoviridae virus, the nmethod conprising contacting the virus or a
surface uworromgoogesch a virus may be exposed with an ef Pettavzelizvosnt of a
sul f at ed pol ysacchari de having an average nol ecul ar wei ght of 4,000 Daltons
or greater. [0025] The sulfated pol ysaccharide is generally from 4,000
Daltons to approximately 5 mllion Daltons including approxi mtely 5,000,
10, 000, 15, 000, 20,000, 30,000, 50,000;_15 70,000, 90,000, 100, 000,

300, 000, 500, 000, 700,000, 900,000, 1 mllion, 2 mllion, 3 mllion, 4
mllion and 5 mllion-Daltons or an average nol ecul ar wei ght in between

t hese pari| i n an enbodi nent, the fornul ati on. conpri ses
from abo&%@%ﬁﬁf@t@g&gﬁkﬂkl ysaccharide to 100% purity including 1, 5,
10, 20, 30, 40, 50, 60, 70, 80, 90 and 100% w w purity or a purity in

bet ween these val ues. A "pure" conpound is regarded herein as a

f or nmul at i[0620] I-Témmghomtethiﬁs speoifivatam, amtasadhe, cmocmomquiresmtdq':mme word
preventi ve ent arnaceut | caL(i sul fat ed“co sac,cha{»} e and t(pdehl i ke all
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pol yphl or ogl uci nol and/or ,

[0021] As used in the subject specification, the singular forms “a", "an" and "the" include
10 plural aspects unless the context clearly dictates otherwise. Thus, for example, reference to
"a virus" includes a single virus, as well as two or more viruses; reference to "a sulfated
polysaccharide” includes a single type of polysaccharide or two or more different types;
reference to "an extract”" includes a single extract, as well as two or more extracts;.
reference to "the disclosure” includes single and multiple aspccte taught by the disclosure;

15 and so forth.

[0022] The present disclosure teaches a formuiation comprising a sulfated polysaccharide

or a fraction of sulfated polysaccharides or a puﬁﬁed form of a sulfated polysaccharide
having an average molecular Weight of 4,000 Daltons or greater and in a concentration of

20  from about 1% w/w with other excipients or components to 100% pure for use in inhibiting
5 virus from the Orthomyxoviridae family and to ameliorate conditions associated with
virus infection. Hence, the present disclosure enables a purified compound suitable for use

- as a pharmaceutical medicament as well as_ extracts or compositions suitable as health
supplements or functional or medical foods or food addmves for more general apphcanon

25 such as in the form of consumer goods. Reference to "inhibiting" a virus includes
inhibiting viral entry or penetration into a cell, viral replication, assembly and/or release.
Particular forms of inhibition target viral entry and replication. The present disclosure is

also directed to controlling conditions associated with orthovirus infection such as over-
vstimulat.ion of innate and acquired immune responses leading to over production of

30 cytokines and growth factors which can damage the lung or other organs and can lead to

“exacerbated symptoms of infection.



pol yphenol and/or another anti-viral agent. Exanples of other anti-viral
agents fornul ated together or separately to the sul fated pol ysacchari de

i ncl ude oselzbamiovsos (tam flu), 30 zanamivir (relenza), acamEdivwomnd
rimantidine as well as cytokines such as an interferon (e.g. IFNa. and

| FNy). Furthernore, the sulfated pol ysaccharide may be a single chem cal
species or entity or may be a mxture of two or nore different types of
sul fated 9 polysaccharide. The extracg{s or conpounds nmay be subject to
depyrogenation to renove any toxins or toxicants, if required. 100271 In
anot her enbodi nent, the fornulation is or corrpri ses a fraction 'of sul f at ed

pol ysacc e the fract defi b V. e nol equl ar mei degree
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physi cal disruption, chemnical derivatization and/or enzypmatic digestion and
fracti onsViRisPF aeelbipf qﬁ&é‘éﬂﬂbﬁe XHys %‘éarb?fa fopgyve ampunt ﬁéagcsw@tlpp §praprIsing

par anet ergsgy)fivell Sepyka&narmwamg R avaesd hedc @it weidht'dkla, o@@ tDa¥tbhyor eatté}en
col l ected and 10 opti onal bj ected to further purification. a

"f r act $ onfhej @mnwﬂﬂaﬁﬁe@"b@l thisecontexhymeansorostipay keyiral infestionc tThe term

" conmpoundiy Hggl ﬂﬁggq iy ceutical" and
"sul fated® p y acc%ag%ago desc%%z@%h%g{gﬁ?ate ovi 1§/igac§1h ri de may be
derived from any conveni ent source and 15 i ncl udes forms such as fucan

sul fate, ulfate | act of ucan, h sulfate

pol ysaccl{hyf‘ﬁ ,no}e{ h%fﬁﬁ%s%ygli{-ﬁ i FFg sﬁl fnzi{hé’g g" 8EW§r F‘ngadjé)ho%rm tin

sul fat e, Ornttednyddniridse paﬁsi rthe uieﬂ@tla:oaipﬁsmg @onﬁammhe Oghiy @R Asfad€ upord s
nodi fied farns thereof t hese for are enco asse by the term
"sul f & ed"’}ﬁﬁﬂ $SURISHERY aguexp%edrm fn sffectvg apount of a sulfated polysacchande

having an average molecular weight of 4,000 Daltons or greater.

[0025] The sulfated polysaccharide is generally from 4,000 Daltons to approximately 5
million Daltons including epproximately 5,000, 10,000, 15,000, 20,000, 30,000, 50’,000,
15 70,000, 90,000, 100,000, 300,000, 500,000, 7>00 000, 900,000, 1 million, 2 million, 3.
million, 4 million and § million Daltons or an average molecular weight in between these

,partlcular sizes,

[0026] In an embodiment, the formulation comprises from ebout 1% w/w sulfated
20 polysaccharide to 100% purity including 1, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90 and 100%
w/w pufity or a purity in between these values. A "pure” compound is regarded herein as a
formulation. Hence, terms such as 'extract, compound, medicament, preventive, agent,
pharmaceutical, sulfated polysaccharide and the like all refer to a formulation comprising
- from 1% w/v to 100% w/v polysaccharide. The sulféted polysaccharide may, therefore, be
25 a puriﬁed compound, part of a formulation or extract or may be in the form of a physically,
chemically and/or enzymatically derivatized polysaccharide preparation. A formulation
mey also comprise the sulfated polysaccharide together with polyphloroglucinol and/or
polyphenol and/or another anti-viral agent. Examples of other anti~Viral agents forrrhﬂated
together or eeparately to the sulfated polysaccharide include oseltamivir (tamiflu),
30  zanamivir (relenza), amantadine and rimantidine as well as cytokines such as an interferon
(e.g. IFNa and IFNy). Furthermore, the sulfated polysaccharide may be a single chemical

species or entity or may be a mixture of two or more different types of sulfated



i ncl udes an enzymatically-, physically- or chem cally-generated fraction.

It also includes 20 cation-nodified sulfated pol ysacchari des, wherein other
nmet al catwonsgiviosgesudi ng nonoval ent, dival ent and nul ti vafranooabisns nake

up a counterion conponent In one enbodi nent, the sulfated pol ysaccharide is
i sol ated froma brown seaweed of the C ass Phaeophyceae, Order Laninarial es
(e.g. Akkesiphycacease, Al ariaceae, Chordaceae, Costari aceae,

Lam nari aceae, Lessoni aceae.and Pseudarhordaceae) or Order Fucales (e.g. 25
Bi f urcari opsdaceae, Durvillaeaceae, Fucaceae, Hi nmanthall aceae, '

Hor nosi raceae,” Not hei aceae, Sargassaceae and Seirococcaceae). Exanples of

R R R R e N R R s S AN

escul ent any Sageoorhoxdeantm ifyrequirshari des, Undari a undari oi des, Undari a

pet erseni ana and Lami naria sp such as Lamnaria digitata, 30 Lam nari a
hyper borean, Lam naria ochrol euca, Lam naria saccharina, Lam naria

agar dhi i , [00ZzT]iInahbthenBMbOdiaient, thaformatatian dergatotiprises & drictiar iofl solfined f ol i a,

;??egﬁéh?ﬁogggéc:bgﬁéq%ém%%c%% Id%ﬁr?&ihgynﬁg\te%échr%meQ\%rl \%eifg tr,ld%g#eé ‘of I'.su atlrcl)%rl a
degree of carboxylation, ionic charge and/or anti-viral activity. For example, a large
sulfated polysaccharide may be subjected to physiéal disruption, chemical derivatization
and/or énzymatic digestion and fractions collected based on any one or more of the above-
listed parameters. A fraction ha{/ing the desired anti-viral activity is then collected and

10 optionally subjected to furtﬂher puriﬁcatibn. Such a "fraction" is encompassed by the terms
"formulation", "extract", "compound", _ "medicament”, "preventative”, "agent",

"pharmaceutical" and "sulfated polysaccharide".

[0028] The sulfated polysaccharide may be derived from any convenient source and

15 includes forms such as fucan sulfate, fucose sulfate, a galactofucan, a fucose-rich sulfated
polysaccharide, a rhamnose-containing sulfated polysaccharide, chondroitin sulfate,
fucoidan, heparin sulfate and a glycosaminoglycan as well as modified forms thereof. All
these forms are encompassed by the term "sulfated polysaccharide". A "modified" form
includes an enzymatically-, physically-‘ or chemically-generated fraction. It also includes

- 20 cation-modified sulfated polysaccharides, wherein other metal cations, including
monovalent, divalent and multivalent cations make up a counterion component In one

- embodiment, the sulfated polysaccharide is isolated from a brown seaweed of the Class
Phaeophyceae, Order Laminariales (e.g. Akkesiphycacease, Alariaceae, Chordaceae,
Costariaceae, Laminariaceae, Lessoniace‘ae and Pseudochordaéeae) or Order Fucales (e.g.

25 Bifurcariopsdaceae, Durvillacaceae, Fucaceae, Himanthallaceae, Hormosiraceae,
Notheiaceae, Sargassaceae and Seirococcaceae). Examples of Order Laminariales
seaweed includes species of the Genus Undaria such as but not limited to Undaria
pinnatifida, or related species such as Alaria esculenta, Saccorhiza’ polysaccharides,
Undaria undarioides, Undaria peterseniana and Laminaria sp such as Laminaria digitata,

30 Laminaria ‘hyperborean, - Laminaria ochroleuca, Laminaria saccharina, Laminaria
agardhii, Laminaria angustata, Laminaria bongardina, Laminaria cuneifolia, Laminaria

dentigera, Laminaria ephemera, Laminaria farlowii, Laminaria groenlandica, Laminaria



- 10 - japonica, Lamnaria longicruris, Lamnaria nigripes, Lamnaria
onternedia, Lamnaria pallida, Lam naria platynmeris, Lam naria sacchari na,
Lam nari aweebtiebdosi , Laminaria sinclairli, Lam naria secirdangulmomnd

Lam nari a stenophylla. Exanples of the Order Fucal es seaweed i ncl ude

speci es of the CGenus Fucus such as but not limted to Fucus 5 vesicul osus,
Fucus ceranoi des, Fucus chal onii, Fucus cottonii, Fucus distichus, Fucus
evanescens, Fucus gardneri, Fucus nergpdeus, Fucus serratus, Fucus

sper nophorus, Fucus spiralis, Fucus tendo and Fucus virsoides. 10029] O her
orders of brown seaweed include Ascoseirales, Cutleriales, Desnarestiales,
10 Dictyo; 1 ngj. al = - pal . ] shi
Nenoder ns{?a4"2§“’,’ L&:erag%pféf@g@rga??@z‘ngﬁ ég’?ﬁg’%@t%@?'ﬁk@%gﬁgg’?? cy CHHAM nal es,
Sphacel arpadlides Lot plaglnesis, Syminago dacahatiabeSamihiatio peeheldsl legnisari

I ncertaesedis.,. [0P030] ..Part.icul ar brown. seaweeds, i nclude speci es Qf

Nocoser s St paraminiy phaGRLE el LORiara, SapmAlls HAGEPRR Sl BRadE ost i a,
Hi mant ot halchlds seddtae Whidhsd® spetisd YO HeeGérfus Michs ¥@dhaas Bt mop idsited b SuchsM um

G ossophora, Honoeostri chus, Lobophara, Lobospira, Newhousia, Pachydictyon,
Padi na) SHEUATHSs SUHS SUYIHsSATUeHS chalsiia Fussneattonii, Bycys dinirhys, fucus
Chor i st 0GRLMSens DFRERS PAAES! FlldusArdr BEERS HOcAs sEr‘?b/ﬂﬂaﬁﬂdu@ﬁSﬁ%ﬁw%! pus,

Hi ncksia, Pogotrichum “Pylaiella, Adenocystis, Caepidium riculidium 20
Acr ot hr i xEuchs episadis  Iomshs leado dwlfecacyosoides. Austrofil um™ Chordari a,

Cl adosi phon, Corycus, Del amarea, D ctyosi phon, El achista, Eudesne, )

G raudia, Gononenma, Hal othrix, Hapl ogloia, Hecatonenma, Heterosaundersella,
Hunm a, 1]8029jdthe@agrdérawi beownoseaivaed inkiude Aacisemaes Cutleddl b Hleamarestiales,

Lepto el .l Lit osi phon, . M crospongi . kr har , elophycus,

et oo oayehiBless RRa PO RIely FRRTaTARa tuetes! RRMRO barlSeHORM G o5

Pl eur ocl artiRialdsol ySeabsiphonkleds el 86iotEirtinales,0t eSpHacasiilks, P@potodhates,
Sauvageaugl oi a, Sor ant hera, Sorocarpus, Spermnmatochnus, Sphaerotrichia,
Stictyosi 'Bﬂ?degf‘?télﬁﬁ’&"ﬁ’é’ﬂ&,“dﬁﬁsr‘f“QrIP%FFta%@éhapovi a, Tinocl adia,
Chordariopsis, Asterocladon, Ectocarpus, Kuckuckia, Mesospora, L
Asterotrichia, Bachelotia, Bifurcariopsis, Durvillaea, Ascophyllum Fucus,
Hesper opH{ei}d Papishipetbrewn peawesds dippdude, spepies ef idacosrirph6ptisic, Midraramighal i a,
Hor nmogi r 30, Not j th . A j a, pBi ar i .

Bi furigr ?Zé’é’g’iods’mcépg%’gf’é)’é@u me aﬁ%%lgyﬁﬁ'é%n%&cg%bh%@aepm 5t ggﬁ%"{’ etae,r "

Cyst osei rRictybtal iDdloykys, Bistiduiiam, Bdassappbys dfomdeagriolpsi $obdhhoms, dpsospira,

Myri odes Sar.gassum .. Tur bi nari a, L£yst ophaer Mar gi nar.j el ] a, :

by L osp QR AoBif, Ao (Rges SehRRRGE., Sorardbrh TRGraopAgrete:

Dr gehl [ a,ScE:jkab}afliz,Fl, EﬁzdsrgxmarMSsomsfa@@'gsqngmneur.mmemporaﬂ elryipnnaa,
Undaria, Undariella, Undarjopsis, oy da, Agarum, staria, Dicftyoneurum
Thal assi (%WF?Q?FH”SAMW#‘B?’ a‘fﬁﬁ’(fé‘?‘“_@ocg%’%@f’i é(?ene@ﬁﬁf’%%@%dw 165,"}/’@’gant ea,
Lam nag i adcrdrx,08sx8dckirophilie BRGY&Icks, ARSI AR ORI darier (IRUARGMBRYCH Scus,

Macrocysti s, Phycocastanum Phyllariella, Polyschidea, Postelsia,

Pseudol ed3dfmarea.Salistvasiphat, Slqcaistdophiyiastigsi Giramdinl davnenemek | Belpdpsi s,

Egregi a, #&j ia, i A, , ernm, | OV '
Vor oaphad ST Ry HETRAME: LERRNUALLACHE. HIRIRECI Mnohs Atk Reriocoler
Li t hoder nmmingridnemembpshesia, Phemardenreda, Paosighonn dfierospangino| Miknessipharg,

Ral f: vi a, nQosporg. .Col poneni.a, Hydrocl at.hrus, Petal gni a,, 10 Rasenvi ngea,
Seyt osi pAF SR Rt i e, Vi ettt Trr i BelRoLeramein

Ast er Dheneurselydial heulysys, Prekaadisad 0 Rrot&pdaesuz] dRurtiarial aShasdgepilsia,
Sphacel arj a, hacel | a, Al et hocl adus, | opteris, Stypocaul gn,
Aot 1 oner ey g Ngred Puen SRR S B RALchis, SEPERBIorpe T Ll BEnnus,
Per i t hal i SriariRSX REHSVRAYEEinSoeHi &) CORYGar i JpRRBANL AR IS, @tédaﬁsﬁ@d%%xkia,
Hal osi phon, Masonophycus, Phyllariopsis, Saccorhiza, 15 Stschapovi a,
Hapl osporMesopes@odt pinain it | Iéf‘,CheliPF%pE!éf"F%’}OH‘(Eo I Yi B eest i conRpidymp liscuand
Phaeost r gplp&Bphycus, Pelvetia, Pelvetiopsis, Silvetia, Xiphophora, Himanthalia, Hormosira,

30 Notheia, Anthophycus, Axillariella, Bifurcaria, Bifurcariopsis, Carpoglossum, Caulocystis,

Coccophora, Cystophora, Cystoseira, Halidrys, Hizikia, Hormophysa, Myagropsis,

Myogropsis, Myriodesma, Sargassum, Ti urbinaria, Cystophaera, - Marginariella,



[0031] Particular brown seaweeds include species of Adenocystis, Alaria,
Ascophyl | um Chorda, C adosi phon, Desmarestis, Dictyota, Duvillea,

Eckl oni a,wacbocmegess, Egregia, 20 Fucus, Halidrys, H namrChalt2el1/oeesnosiri a,
Let hesia, Lessonia, Macrocystis, Nereocystis, Padina, Pelagophycus,

Pel vatia, Pilaiella, Postelsia, Saccrhiza, Sargassum Sphacelaria and.

Tur bi nari a. [0032] Ot her sources include green seaweed and echi noder ns
such as sea urchins and sea 25 cucunbefs (see Berteau and Ml |l oy, 2003,
supra). Exanples of green seaweed include U va sp, Enteronorpha sp, Codium
sp, Caulerpa sp and Halinala sp. 100331 In an enbodi nent, the sulfated

pol ysaccharide is sourced from Undarja pinpnatifida,or Fucus, vesigcul osus. 30
ST O esbare. Shattor Goof e AP b ehderiap s Mg o an

sul fate. fFpsnd, SKsnidpiisOPleadr hphid0Lredophiral WndhrieUUhddriilhy OWddiigiaisi a
pinnatifida is described in US Patent No. 7,056,620, the contentf of which
are i ncor(orda elgaren.<rasianif, PEDOnene; The{pssiopBbm. S st hamaysn CPEYAIE: ot her
sul fat ed BUNRAECNIHACTHAM, 3LYALALY MicrbhOH0 RBdogERENPSBRASAS;

Gal'act of ucan sul’fate found In'Undaria is a conpl ex het erogeneous”
car bohydr2dagophase toMpomerstis.s Riseasastersnpr iPhplidrieflagatadxschides. aRast¢lsiéose and

smal | anoynts ,of other sugars,. a e . i ; ge from
T T e A R R L L N
1, 200, 00Q.esfonlq Asefdochords,uNermbdzrmanbndowey Vemphaex!ld (Navadifiaal Bagispareur ri ng
sul fat ed pol ysaccharides, are highly c l.ex nol.ecyl es, The,structure of
gal act of a0 ’gn’c%fqn%saggfgf%asﬁri URLORFS ¢ helT G e [ U IGRIETE: ar e
random apledddMddemm®’ RIRRK - CHREdsybRL S Colpodrhast S5arahrubC 0B&alokiankage

bet ween the sugar units may vary but is predomnantly by 1-3 |inkages. The
sul f ul0 cotrseringes, t S@rasihpy, b@%@@»’(f%a&f’ﬁ oclgdig, 6.%%’)«%1'6_’%’4 rfgﬁaé%ﬁ”@g’ a
sulfate Cmetrﬁ%rba?f SRR B YOS eodittion, SPRIMRidivim ORdBstsHUsC Bphaldal € has
an average of about “one sulfate group for every two sugar residues. O her
sul f at ed Spohsedlac cihaciadys,afalopteciss Spoaslogu | fushrentrgiel Peliatioh £rarpensiral 00361

The sul fated pol.ysagchari de f.or in > et ho, ' OSd, ] aught
herein . %rpﬁffmﬁ%ll%ourﬁ)g%eéa 'f rgﬁqlfpﬁé \?\lﬁ%bjl’ e %ﬁgﬁgﬁ%r §n039%,é,‘réé?,£{};f %'fu h%a"%gﬁ'%éht, such
as the | erwnesulopsignSyr2egodperagskalosipkons ovfasonaphyous, t AlgilleobpsisthBacsordwzai ng

mat er Il? | tsc%za;?oevic}c,'rﬁgp ’ospfo;cgzﬁpaeg.gip ornlie? a, rﬁltolg[elri?,l Neoleptoneuma, Analipus and

Phaeostrophion.’

[0031] Particular brown seaweeds include species of Adenocystis,' Alaria, Ascbphyllum,
Chorda, Cladosiphon, Desmarestis, Dictyota, Duvillea, Ecklonia, Ectocarpus, Egregia,v

20 Fucus, Halidrys, Himanthalia, Hormosiria, Lethesia, Lessonia, Macrocystis, Nereocystis,
. Padina, Pelagophycus, Pelvatia, Pilaiella, Postelsia, Saccrhiza, Sargassum, Sphacelaria

and Turbinaria.

[0032] Other sources include green seaweed and echinoderms such as sea urchins and sea
25 cucumbers (see Berteau and Mulloy, 2003, supra). Examples of gréen seaweed include

Ulva sp, Enteromorpha sp, Codium sp, Caulerpa sp and Halimala sp.

|0033] In an embodiment, the sulfated polysaccharide is sourced from Undaria pinnatifida

or Fucus vesiculosus.

30

[0034] Hence,' the sulfated pdlysaccharide may be from any brown or green seaweed as

well as echinoderms.



[ 00371 The brown or green seaweed extract may be obtained by any suitable
nmet hod to extract plant nmaterial that enables at |east partial separation
of the suwbabadopswsysacchari de 25 from ot her plant nat ercaiaAuv2barooersanpl e,
an acid/water mxture is used to extract the seaweed. Conveniently, the
acid is sulfuric acid. .Suitably, the acid/water extract is then
neutralized, typically with an alkali metal hydroxide, and filtered or

di al yzed to renpve unwant ed conponentgzincludi ng pyrogens, if necessary.
After filtration or dialysis, the extract may be used as a liquid or dried
by any nethod such as freeze drying or oven 30 drying or spray drying.
Typically, such an extract includes fromat |east about 1% w v sulfated
pol ysacchari de to about 100% wv. - 13 - 100381 an exanple of an =

ext ract i oj0038] ctreekanplautfid suifeted polysacclibridatiea gatictofucan satfata. Fhe osblabien ween

about O to about 2, such as. betwe about 0.and .1, at. t [ bet ween
Sbout 0 e eabigioRieat shledio LRedre piafien it el WS Flal e

di scl osurgosyel e @nentfofawkicngR iatorporhted ticted by keferepes. €Fhis [dO&3Blion
Typically, a sulfated polysaccharide extracted gé t he above net hod, has ‘an
aver age rppigulcarthsietiated grolypacsheridsaifigms wrielyr elabraivn 49dr gPELFAMPSASS, 000
Dal tons a1 8hSata sulRe fouhd iR UndmSs B0 cOmPRR HoRtdgRASHUS CaBbRRIrRE whose
particularly 20,000 Daltons or greater, f-ﬁartl cul arly about 100, 000 or

great er, qeapopeNisugdry arRqOinpoly Belketosssandrfugpse and smalh gmeyeip of othapsugars.

i gt 1 ofteraya i dtec Rl bRl By inBE eh abBHESCRIA & st b2, ARG ]

range of Hetvogenadbout 5d0,0@D tdabdu nis2a0¢008&boGhla&ofuchn isalfatdadridostheri somplex

t | at ed in. | di t, t | f at.ed pol ide i
by dr o0 2 QCHERS A ig UL PO RSSOt 85 DY BTPIEF TRECHRE D% SBBIB% et ol v
8, 000- 9, (I0gdhetkdfacs. sulfatel ise ARmAN aEPlichs O4f the CRAOROSE twlich GETRINISAS

extracts from Undaria sporophyl}l and fucus nmaterial . However, the present
di scl osurdteratipheisblast capglymess offsatagiosa areifuseney ddrkage Prigets the 1$ugas updm br own

or green rﬁ%?‘%?dqu@'i"sdplfe&&mn%w sy ﬁﬁeagE&ﬁ%@%ﬁW@onternﬂse{y?ﬁQ@y bawesy! f at ed
pol ysacchar’i de” includes fucan 'sulfate, fucose-rich 20 sulfated '

pol ysaccHpiidés;6.2or whith osdiceteh rasuifategcantint afeabopbllf¥a et $5:Nae, Hance,

gal act pf u qgghq the Like. T rm (o) " escri be
t he S_E fa#gdgtopo ys%(;ﬁpg%a%%daensg errzcl) E?r S\iﬁ%{&sdélg\;\%é%{sé?&ggb VSngT 'Pg%rg Stg‘%yé‘%ég ly,
chemi cal Irgsiduwed/ Othee nulfatet potywshéohanidas iaveafucgsedich oulfaed prdysaodhafiéies1 00411 The

sul fat ed pol ysaccharides nay al so be extracted by procedures such as

macer ati on, decoction, extraction under reflux, extraction with aid of

ul t r asoni[0636] Eticrsalthted pobatelhridy fpritidei ih ithnindod ahdveempssioreatigitheras and
supercritical] extraction w &)h or- wi thout co-sol vents. 30 00421 The

ef f ect i venahBuMUred e thy Phaledtienh oF g pah F HiePlir sish &sithe {eR¥Sn¥Rod or
conposh t iPBredf ot RRoRbERASE tKHrssE! PR&IGAMING ABRBAIRA} RNréhe rARSABE dREPL ocol
the intended recipient, the virus and whether the virus 1s in a |latent or
active stragelialDosage | evel s ' . :

[0037] The brown or green seaweed extract may be obtained by any suitable method to

~ extract plant material that enables at least partial separation of the sulfated polysaccharide.

25 from other plant material. For example, an acid/water mixture is used to extract the

seaweed. Conveniently, the acid is sulfuric acid. Suitably, the acid/water extract is then

neutralized, tyf)ically with an alkali metal hydroxide, and ﬁlteréd or dialyzed to remove

unwanted components including pyrogens, if necessary. After filtration or dialysis, the

extract may be used as a .liquid or dried by any method such as freeze drying or oven

30 drying or spray drying. Typically, such an extract includes from at least about 1% w/v
sulfated polysaccharide to about 100% w/v. '



- 14 - contenplated herein include between about 0.001g to about 20g per
day, suitably between about 0.01g and 1 Qg and suitably between about 0. 5g
and aboutwo 2gt1ofoo®al f at ed pol ysaccharide or anounts in lpemaaeni/oooisds to be
understood that a person skilled in the art would be able to determ ne
sufficient dosage | evels of sulfated polysaccharide to admnnister to a
person (or animal) to obtain effective antiviral activity. [0043] Hence,
the present disclosure teaches a nmethqg_for inhibiting a virus of the

O thonmyxoviridae famly of viruses or to aneliorate a condition associ ated
with viral infection, the nethod conprising contacting the ;virus or a cel

i nfected wth the vi[us with 10 an aqpun%.of‘a fornukation (of0) r&iipg a

sul f at ed [wz{ifﬁceé‘ﬁgf’ e Anextraptign procqdurs Wiiizes 8%af1|q/ewa[ FIPXEBR S RHE of -
(i)a prepsiidenABoR@BIabsut 2y sith ak datseerd ¥bodt Wandlll f Attéaapepartngs berobat atdat 15
(i) a preparagionzconprisig% at | east 109@m/m1sulfat&d pol ysacchari de;
(iii) a ptepadlae weh apbgsveay abguighs and sbeutzgos-wiks Rrgsenhdisdoses srealee ABY i de:

(iv) a praRghde PRoxEREBE boclfirat | east 80% w w sul fated pol ysacchari de; 20
(v)_a_prepar%ﬁ%on éonpriging ét | east 90% w w sul fat ed pol ysacchari de; -

(vi) adsubstantially pure formof the sulfated pol ysaccharide; 25 (vii) a
220 B AR URTSONREAFe cxvci bl oy Al it 2o
adm xed wholbcuarowhight o€ di@0@nBaltonsr oregeatpr, erirticiliely 890QrDa0antor -greatal agent

or pol yph}lagtgccl)lgallrllillc %,%86-9,%'&)0 pBLll¥£1rs]eQrO|g;reater,A particularly 20,000 Daltons or gréater,
panicularly about 100,000 or greater, particularly 200,000 Daltons or greater and even

10 - more particularly 500,000 Daltons or greater. Typically, the average molecular weight for

the upper 10% material is about 5 million Daltons. Hence, a range of from about 4,000

Daltons to about 5 million Daltdns is contemplated herein. In an embodiment, the sulfated

polysaccharide is a hydrolyzed Fucus fucoidan with an average molecular weight of

approximately 8,000-9,000 Daltons. |
s |

[0040] An example of a composition comprises extracts from Undaria sporophyll and

fucus material. However, the present disclosure teaches ariy source of sulfated

polysaccharide ‘such ‘as from brown or green seaweed and from echinoderms.

- Furthermore, reference to "sulfatéd polysaccharide” inclﬁdes fucan Suifate, fucose-rich

20 sulfated polysaccharides, a rhamnose-cohtaining sulfated polysaccharide, a galactofucan

and the like. The term "fucoidan" may also be used to describe the sulfated

polysaccharides from brown seaweeds, as well as physically, chemically and/or

enzymatically derivatized forms thereof.

25 ]0041] The sulfated polysaccharides may also be extracted by procedures such as
maceration, decoction, extraction under reflux, extraction with aid of ultrasonics,
~ extraction aided by partitioning between solvent phases and supercritical extraction with or

without co-solvents.

30 [0042] The effective amount of the sulfated polysaccharide for use in the method or
composition of the present disclosure is dependent on the dosage protocol, the intended

recipient, the virus and whether the virus is in a latent or active stage. Dosage levels



-15- 4,000 Daltons to 5 mllion Daltons. In an enbodi nent, the sulfated
pol ysaccharide is a fucose-rich sulfated pol ysaccharide or a

r harmose-worhaindseg sul f at ed pol ysacchari de. The presentCiAdehogeesot eaches
any fiicoidan: 5 100441 As indicated above, a "chernically derivatized"
formincludes a cation nodified sulfated pol ysacchari de, wherein other

metal cations, including nonoval ent, divalent and nultivalent cations nake
up the counterion conponent of the paljysaccharide. "Enzymatically
derivatized" includes hydrolyzed. 10 600451 The virus of the

O thonmyxoviridae famly nmay ‘be any genus of the six currently identified

within the fam,l i..e. ibrus of.th nus .l n enza_ A, _lLnfl n B,

I nfl uenzacoé{e‘qﬂaé%h tr‘elﬁ%lf’ ’“Fﬁ'bd\éoqe%ep Ggouéﬁéﬁ gg Oaabd‘]‘L#éj ;%FY °F (l)Ift%blbéE %‘ﬁég{n

At ol | / Lakgo@hadmigemds 105 afidr ysitably basweaimt sboth @ R0ofand |dboan 1gnbddulfaed , t he
virus is an influenza virus, of the hnjlu nza, A

. I nfluenza B . and/.or
| nf | uenz &PoYSREHaTdE Oy raQnBLs: 1D PEEVeeRe Il o ?“0%???‘%‘?41@5? H%’S?’hﬂﬁ‘a]é“g#‘.n the 15
"variant £oshidobe MbleUs ddisthiitlesuffitiemSESsafRYevel creaffiied RlpaBIkasddles i ved
fromtwo or nore sub-types of Influenza A’ Influenza B and/or Influenza C
or a séb-adppeistehieragstson (orsaniragl) obtapeffgctiyigantlyirghactijity.uenza A or conpri ses
genom c elenents of Influenza A it may be any sub-type defined herein as
Fi xI\l'y wherein His hemagglutin type x wherein " is 1 to 16 inclusive and
N i s neur[@0d3ljilimse e pryset disalosure yteached at method rfot umshibiing Reivanewdhe o 20

any of Influenza B.or..C incl udes variants and b-types virus, of the
Ot hony xQeTITHARY AT RIS ob NS G2 B chon Btale, 3 ofiton AR stowith ol %1 00461
Ref er enceinfettion] tHedmdthod toitpristiscohiapiis the vidus & a ¢kll ibfected with the vidys with 11,

12, 13, 14, 15 and 16.Reference.to "1 to 9" includes, types 1, 2, 3, 4, 5,
10 “an'amount of a formuFatio_n comprising a sulfated polysacchagge in g Porrn selected from

thc; list con_sisting of: A :
(1) - a preparation -corr;prising at least 1% w/w sulfated polysaccharide;
}5 (i1)  a preparation comprising at least 10% w/w sulfated polysaccharide;
- (iil) a preparation comprising at least 50% w/w sulfated' polysgccharide;
(iv) a preparation comprising at least 80% w/w sulfated polysaccharide§
20 | | |
%) a preparation comprising at least 90% w/w sulfated polysaccharide;
(vi) a substantially' pure foﬁn of the sulfated polysaccharide; |
25 (vii) a fraction of sulfated polysaccharide;

{(viii) a chemic ally derivatized form of sulfated polysaccharide; and

(ix) a sulfated polysaccharide admixed with another medicament or excipient such as an

- 30 anti-viral agent or polyphloroglucinol or polyphenol;

wherein the sulfated polysaccharide comprises an average molecular weight of from about



6, 7, 8 and 9. Particular 25 Influenza A sub-types associated with sw ne
flu include HA, H N2, H3N1, H3N2 and H2N3. Exanples of Influenza A

sub-t ypeswazsuacioagoéd wi th bird flu include H5N1, 115117 PCHAN2011HHHB0 and
HON2. [0047] The virus may al so be a m xture of different genera of

O thonmyxoviridae or a 30 m xture of different sub-types of a genus of

Ot honyxoviridae viruses or may be a variant or a particular virus. -16-

[ 00481 Accordingly, another aspect tawyght herein is a nethod for inhibiting
a virus of the Orthonyxoviridae famly of viruses or of aneliorating
synptons associated with viral infection, the nethod conprising contacting

the virus |1 i nfected with the vir W t ride
havi ng an4’(g({9e]§§lb°élsr’f%lse%ﬁ]|?% W@\%‘?“ﬁh?“&f‘ eﬂ‘fﬁégl\éﬂ%gltﬁ%%k%@ }go?%sg?ég%{ ﬁ@&hha:r ein

t he Vi r usfuédseaith | suifhte@ npodysdcchbiidd bemzhamnaseddontaining Isuléateds palysaccherider a
variant thereof wherein the Influepza A virus or its variant is defined by
H'Ny wherBierpresgntdisclospre ieaches any i einis from1lto 16 and Ny is

neur am ni-dase wherein y is from1l to 9. [0049] In a rel ated enbodi nent, the
present disclosure enables a nethod for inhibiting a 10 virus of the '

Ot hlon§/xd00441 deseinfligated yaboye, 3 feheipisally denivatizest” sform gndydestiorationgaedified ed with
viral infegcti hodl... .S [ - Wl I

{nf act ed VRS SR HE ey RHER TG AN GROLE Flchidthe Pndtelel oRaldh SR

sul f at ed mpualtiysledc katiorde nake aup othn ehmetieod donmonerie of i the @olysiosharilg. of : 15

02 B ema R P TBEBIA0 Bl Rk 20 o o, pelysacchar ooy
(iii) a preparation conprising at |east 50% w w sul fated pol ysacchari de; 20
| 10 [0045] The virus of the Orthomyxoviridae family may be any genus of the six currently |
- identified within the family, i.e. a virus of the. genus Influenza A, Influenza B, Influenza C,
Isavirus, Thogotovirus and/or a Quarandfil/Johnston Atoll/Lake Chad genus of virus or
variants thereof. In an embodiment, the virus is an influenza virus of the Influenza A,
Influenza B and/or Influenza C genera or sub-types thereof or variant forms thereof. A
15 "variant form" of virus includes viruses having genomic elements derived from two or
 more sub-types of Influenza A, Influenza B and/or' Influenza C or a sub-type thereof. -
Insofar as the virus is an Influenza A or comprises genofnic elements of Influenza A, it
may be any sub-type defined herein as H«Ny wherein H is hemagglutin type wherein  is
1to 16 incluéivc_e and N is neuraminidase of type y when y is 1 to 9 inclusive. Reference to
20 any of Inﬂuenzé A, B Aor C includes variants and sub-types. A virus of the

Orthomyxoviridae family is encompassed by the term "orthomyxovirus".

[0046)] Reference to "1 to 16" includes types 1, 2, 3,4, 5,6, 7, 8, 9, 1(3', 11,12, 13, 14, 15
and 16. Reference to "1 to 9" includes types 1, 2,}3, 4,5, 6,7, 8 and 9.. Particular

25 Influenza A sub-types associéted with swine flu include HN,, H;N,, HiN;, H3N; and
H;N;. Examples of Influenza A sub-types associa_ted with bird flu include HsN;, HsH;, .
H7N3, HyH; and HoNo, o

[0047] The virus may also be a mixture of different genera of OrthornyXoviridae ora
30 mixture of different sub-types of a genus of Orthomyxoviridae viruses or may be a variant . |

or a particular virus.



(iv) a preparation conprising at |east 80% w w sul fated pol ysaccharide; (v)
a preparation conprising at |east 90% w w sul fated pol ysaccharide; 25 (vi)
a subst anvpDablyiopsese form of the sul fated pol ysacchari decTatoacnisn of

sul fated pol ysaccharide; (viii) a chemc ally derivatized formof sulfated
pol ysaccharide; and 30 - 17 - wherein the sulfated pol ysaccharide

conpri ses an average nol ecul ar wei ght of from about 4,000 Daltons to 5
mllion Daltons, wherein the virus isjan Influenza A~ Influenza B and/or

I nfluenza C virus or a vari ant thereo} and wherein the Influenza A virus or
its variant is 5 defined by HxNy wherein Hx is a hernagglutin wherein x is

ol evanc g0 Ahainaha BT L ACER e it ol A bk Somerbiol 11

and fl u- loKRmiixbyisiase Sy asvinuenor bf umeBwvafigy Eyriptome a@s\blcaﬂ:df\krmh wiraluses,
whi ch are generally of 10 an_Influenza A virus ant. .t her eof, There

are al so iBlgeHon; S\Cﬁ%et’éﬁd qORFANSEE £aNtectg BT Vissed i ﬂrlfe‘it‘?f# WitR hsrvisus Withgs
" Ani mal s' ﬁ&%@&&&%a@%@h ahra%aa%@nm&avap%pgmof 21006 MallBhsSordgre@l | as

pet ani na e appropri a animal s may al so be treat ed [ 0051]
Hence,5 i rwhensn érebvidisms ran, Inﬁumh@dlnﬂsermtﬁ/m@@lr rdluenzahC Biifup 19§ asviriaat £ u

viTus O 2eATSAB 3L IHSHPA R BF Y bl 0 LEELEGR HiWELROS, SOrPT T ST Ng

cont actl us or ecte e virus§ witth a sulfated
pol ysacchﬁmagguhawhagma(ns ﬁvmrlagémndl Ne sl rmnrammgdlue vdferdin pmftbn00® Pal t ons to
5 mllion Daltons.

[0049] In a related embodiment, the present disclosure enables a method for inhibiting a

10 virus of the Orthomyxoviridae family of viruses or ameliorating symptoms associated with
- viral mfect10n the method comprising contactmg the virus or a cell infected with the virus
with an amount of a formulatlon comprlslng a sulfated polysacchande in a form selected

from the list consisting of:

15 (i) apreparation comprising at least 1% w/w sulfated po]ysaccharide;
(i) a preparation comprising at least 10% w/w sulfaﬁed polysaccharide;
(ili) a preparation comprising at least 50% w/w sulfated polysaccharide;

20 _
(iv) a preparation comprising at least 80% w/w sulfated polysaccharide;
(v) apreparation comprising at least 90% w/w sulfated polysaccharide;

25 (vi) asubstantially pure form of the sulfated polysaccharide;

(vii) a fraction of sulfated polysaccharide;

~ (viii) achemic ally derivatized form of sulfated polysaccharide; and

30 | | o
(ix)  a sulfated polysaccharide admixed with another medicament or excipient such as an

anti-viral agent or polyphloroglucinol or polyphenol;



[ 0052] Also provided is a nethod for inhibiting an avian flu virus or
aneliorating 20 synptons of viral infection, the nmethod conprising

cont act i nyotzhet/Mwsoas or cell infected with the virus w PoTARN @0

pol ysacchari de having an average nol ecul ar wei ght of from 4,000 Daltons to
5 mllion Daltons. [0053] The present disclosure further teaches a nethod
for inhibiting an HHMvirus or 25 H5NL virus or aneliorating synptons of
viral infection, the nethod conprisingycontacting the virus or cel
infected with the virus with a sul fated pol ysacchari de havi ng an average

mol ecul ar wei ght of . from 4,000 Dal-tons to 5 nillion Daltons.

[0054] The

present disclosure also contenplates a nethod for inhibiting a virus

selected 30 from (1)an Influenza A virus of subtype: - 18 - (a) 1-41\1),
| wher ei nylidxein Shel‘ml‘f&g@ bollysagcleanide xomprides anmadersge Maearat Weiglitof freor aboiini dase

?3? |¥|5IN?_ 4f (500%ajltons to S @M) gq_gm?onsﬂ_ﬁ%qrelﬁ%vu(ug)ls HslNhuen(za)A II_Bf‘\lehzal_g and/or

10

15

20

25

30

Influenza C virus or a variant thereof and wherein the Influenza A virus or its variant is

~defined by HNy wherein Hy is a hemagglutin wherein « is from 1 to 16 and Ny is

neuraminidase wherein y is from 1 to 9.

[0050] Of relevance to human and animal health and well being is the control of flu and
flu-like viruses suc'}t as human flu, swine flu and avian flu viruses, which are generally of
an Influenza A virus or variant thereof. There are also some forms of Influenza C
associated with infection in pigs. "Animals" contemplated herein include grazing and lot

animals as well as pet animals. 'Where appropriate, wild animals may also be treated. -

[0051] Hence, in one embodiment, a method is provided for inhibiting swine flu virus or .
ameliorating symptoms of viral infection, the method comprising contacting the virus or
cell infected with the virus with a sulfated polysaccharide having an average molecular

weight of from 4,000 Daltons to 5 million Daltons.

3

_ [0052] Also provided is a method for inhibiting an avian flu virus or ameliorating

symptoms of .viral infection, the method comprising contacting the virus or cell infected
with the virus with a sulfated polysaccharlde having an average molecular weight of from

4,000 Daltons to 5 million Daltons.

[0053] The present disclosure further teaches a method for inhibiting an H;N; virus or
HsN; virus or ameliorating symptoms of viral infection, the method comprising contacting
the virus or cell infected with the virus with a sulfated polysaccharide having an average

molecular weight of from 4,000 Daltons to 5 million Daltons.

[0054] The present disclosure also contemplates a method for inhibiting a virus selected

from:

(D an Influenza A virus of subtype:



(j) 1-171\17; and/or (k) HON2; (2) an Influenza B virus; (3) an Influenza C
virus; and 15 (4)a variant of a virus |isted above; the nethod conpri sing
cont act i nyot2het/wsods or a cell infected with the virus wCThwmizaoosnt ' of a
formul ati on conprising a sulfated pol ysaccharide in a formselected from
20.(i)a preparation conprising at |east 1% w w sul fated pol ysacchari de;

(ii) a preparation conprising at |east 10% w w sul fated pol ysacchari de;
(iii) a preparation conprising at |eagg-50% w w sul fated polysacchari de; 25
(iv) a preparation conprising at | east 80% w w sul fated pol ysacchari de;

(v) .a preparation conprising at |east 90% w w sul fated pol ysaccharide; 30
(vi) a substanty al pur. 0 fa l ceharidend (Ml iy a
fraction of 53%):‘ at%%qypglvﬁllggeﬁk?d‘r gsdgé;}ﬁi%mé%la 108%0%%?& R%Z%)q%?%o%’ié% - 19 -
(viii) a chem c alneyrathenidasannd e ffoor htao?; sul f at ed pol ysaccharide; and

(ix) a sulfat gﬁ paﬂ@acchari de adm xed wi th anot her nedi canent or exci pi ent
such as an ba -vi'tdl agent or pol yphl orogl uci nol or pol yphenol ;

() HiNy

5 (d)  HsNj;
(&) HiNyz.
0  HNj
(g) HsNp
(h)  HsNy;

10 (1)  HjN3;

| () HyNy ahd/pr

(k)  HoNg;

(2) an Influenza B virus;
3) an Influenza C virus; and

15 (4)  avariant of a virus listed above; J

the method comprising contacting the virus or a cell infected with the virus with an amount’

of a formulation comprising a sulfated polysacéhaﬁde ina form selected from:
20 (1) a prepafation comprising at least 1% w/w sulfated polysaccharide;

(if) a preparation comprising at least 10% w/w sulfated polysaccharide;

(iii) a preparation comprising at least 50% wiw sulfated polysacchafide;
25 | |

(iv) apreparation comprising at least 80% w/w sulfated polysaccharide;

(v)  apreparation comprising at least 90% w/w sulfated polysécc_haride;

30 (vi) asubstantially pure form of the sulfated poly-saccharide;

(vii) a fraction of sulfated polysaccharide;



wherein the sul fated pol ysacchari de conprises an average nol ecul ar wei ght
of from about 4,000 Daltons to 5 mllion Daltons. 10 [0055] By "inhibiting"
in rel atiwo200/@0805r us, includes inhibiting or retardi ngCIral20t1/006180
attachnment, penetration, replication, assenbly or release of the virus. In
an enbodi mrent, the inhibition at the | evel of cell penetration or
attachnment and/or replication. [0056] Furthernore, the sulfated

pol ysacchari des herein are proposed ta@9aneliorate 15 synptons or conditions
of viral infection such as over-stimulation of cytokine and growth factor
production which can danage the |lung and ot her organs. This can occur, for
exanpl e; by an over-stinulated innate or acquired i mune system The
cytokines and growh factors can also | ead to exacerbated synptons of

i nf ect i oniiy ucthemic dllyderividized jorpt Ssplfatedpglpasdiaridtiand or nul ati ons of the
present invention may be in a formof a pharmaceutical -grade conposition or
purified nedi canent, a health foQd supplenent or a preventative such as a
hand was h(ix)nassillfatwd polysadcharideatdmined with iredier diedicamenttcarkcipspt sugh asiar osol

gel, splution, .powder or cre he fornul ations include a purified
conmpound or aRUSXEf et ‘Efrp‘)%)g’%wf%é?‘i‘%oﬁ oﬁfqaéﬂ‘eéﬂlri ched preparation. The
conpounds or formnulations may al so be regarded as consuner goods, consuner

foods or consumer suppl enents. [0058] The sul fated pol ysacchari de or
extract cHgsen shenylfatsdpolysaecharidg epimpiisss ap average HolsCHaral st fiornabodtr rj er

whi ch i5.mebﬁﬁﬁhgu}9nﬁﬁ&59aﬁﬁﬁ.the subject. 30 - 20 - conpositions for
oral dosage form any of the usual pharmaceutical media may be enpl oyed,

such as, for exanple, water,:glycols, oils, alcohols, flavouring agents,

Pr eseryalipey pe bR 3950bfor2Mda Vs, hkiBads b B A5 eRlaifl Bheeliqui d
prepar ations, th as, ~for exanple, suspensions, elFxirs and” solutibons; or
carri er s astadimens, ehetratioasrepleagjai, sassembhy or etaayes dfdhk ivires.c Bl dnubrab@limeit| uent s,

o 00! 108 SRS Sy L SR AR P Sh AL SRR o 0 1 ke

capsules and tablets, with the solid oral preparations being preferred over
t he quuidg@ge arations. Because of their ease of admnistration, tablets
and capsuP@9] Ffaghesom. thresulsted Belyseqehegder hewsin ary pEepgeedu e taedierals n whi ch

case 36! i GmpRRANBCBHIGR of GAhI inflcBobih b9 00 VekiRtkRbn ©FRY BNiR and frofl@si T ed,
tablets may be coated by standard aqueous or nonaqueous’ techni'ques. [0060]

The for mfpcien predugtipngivhicheenidamage ther hing andi othert erganson Thisecageorspm| by
present eqaxgrﬁple, by an over-stimulated innate or acquired immune system. The cytokines and
growth factors can also lead to exacerbated symptoms of infect‘iqns such as flu-like
symptoms.
20 |
[0057] The formulations of the present invention may be in a form of a pharmaceutical-
grade composition or purified medicamé‘nt, a health fodd supplement or a preventative
such as a hand wash, nasal wash, skin lotion, surface disinfectant, spray, aerosol, gel,
solution, powder or cream. The formulations include a purified compound or an extract or
25  fraction or an enriched préparation. The compounds or formulations may also be regarded -

as consumer goods, consumer foods or consumer supplements.

[0058] The sulfated polysaccharide or extract comprising same may be administered with
a pharmaceutical carrier,.which is non-toxic to cells and the subject. '
[0059] The carrier may take a wide variety of forms depending on the form of preparation

desired for administration, e.g., oral or parenteral (including intravenous). In preparing the



di screte units such as capsul es, cachets or tablets each containing a
predeterm ned anount 15 of the active ingredient, as a powder or granul es
or as a swbubiionoges a suspensi on in an aqueous |iquid, aCOANRAOUOCLSS
liquid, an oil-in-water enulsion or a water-in-oil liquid emulsion. Such
conpositions may be prepared by any of the nethods of pharmacy but all

met hods include the step of bringing into association the sulfated

pol ysaccharide with the carrier whichygonstitutes one or nore ingredients.
In general, the conpositions are 20 prepared by uniformy and intimately
adm xing the active ingredient with liquid carri ers or finel y di vi ded solid
carriers or bath, nd %{;ﬁ i f necessag% sha t f }nrat t he

desi red ﬂ’Pg‘?gﬂPﬁ’ﬂs oage fpim Ay P he, ﬁSF‘éB’& BX/ Ot essi on
or ol di Rghpl@RE] ke |ay \ort BxanRiste,0kvateny glya&@es)s@r wlcbirgs, eﬁamhag @,@mp,r essed
tabl ets may be prep ared by corrpres5|ng inas B‘iﬂgle machi ne, %actlve

i ngr edi erfreserYalvesy edlorngoigents 2nd the leksan %cazsog ggulg,pre@préﬁgxpseguc dtional ly
m xed wit Qhﬂﬁgegus édémnkcélmlrs éuﬂp E&lu@édsu%mcarr% @€ a@Glak s, OfughlisSper si ng
agent . deé | g be made by .nolding in a suitable nachine, a

m xtur®e oﬁxctdqa'sphmmeauﬂomtdﬁm gnmnubtlea@eenm, tlvbrannts,nlanderai,|dqamtdgréﬁmajent I n
an enbodi nment yl fate alrysac for

poI yphl oragg{{um n(lt;}]e ﬁ( atBe gas of o§zﬁ fii‘%@%&ra %f s?xcﬁnﬂ% ?fgﬁgéac Lﬁtlg' rpowders

i ntrast erc@pduldsm:ﬂctabmts CWxth ﬂfeumlmnombpfupaxqums) beihy preftraddabienthe diqaid  or

rectally, in dosa uni t formul ations.contain venti.onal non-toxic
phar nacelPtr?p@éﬁ“Pf}s ﬁ%@‘b‘f’é’él e‘Eﬁ?sfloéragmllﬁfffWQn{aggg ravcélﬂf‘ﬂ? SEPTEIFHAR  When
adm ni st gh&d ab¥ant@sels RArdosale Wit ﬂonhaxh axhidhrbaset Stidephamaeestidal Odifiers lage
prepared according to_ techni ques wel own in the art of pharmaceuti cal

f or mul @t iaioxry erpjoyse IpAesirad dablels %Nﬁt%tﬁ% by gtaadard AgHEOR:P RARAEHFOBRNZ Y |

al cohol Ehf.l({agg sui tabl e preservatives, absorption pronoters to enhance

bi oavail a fl uorocar bons, and/or ot her sol ubi li zi ng or dispersing
agents known in the art. 10 (0063] The sul fated pol ysacchari des ray al so be
used in f ' : or
toed ne JofARE SomBlAIANG SRR hereABE B Al Bl B8 okl BhlsefE RS
goods. 1Edis{cEHﬁ64n]1tsTdueh esfé@smles;eaqihesagmbdn‘ts tdeh cemhrhmgeﬂprpdrltgmmmdkmdudes in

t hera y endi ng on t artl u ar conpound enmpl oyed, the node of
i b3 e e HEBEDRR o 8 PobBrn FrRdRLE st e et BR PR i

condi ti omqbaiu@glqmrcg&t £h-aqliboIss, liquid; andois-Bg@ate£ gindBnUbH 4 iwaitdddn-bhdi@aimpounds
of the present i nvention |s sel ect ed leaaaccordance m{}h a variety q{
factors iSFRIgieN Pych gympositioas may be prrparcddy gmy of heumetherspt phammacy SHAl i on of
the 20 p%étﬁéus,m&&fe @@\é@Floff:an inf o 6R08hAdOMRe SAFR& ﬁdl?s%@ﬂndé Benfgut e of
adm ni stration; the rena epatic function of the patient; and the
parti cul eqarrtﬁomphjglmcpopﬁéwe@fonerﬂsl wpeed ingredignyss  Ini generab| thei eqrepesisions are

vet erina f i he

ot ety v P ot hnd Shlntar A7 AR EAR b oHEE AN MR RARPGRIED! The

pr ogr ess fofelyt dhmdednsdluct cayriers Optbotimlang theoi Hinecessany,ashhpieg ithegprodunt emto thaet i on  of

drug withjn the ra at 25 |eI efficac out toxicit uires a
eotmon DeSi Br RSy Rt pobol e hh 5SSt B Hmb S BB | T
Thi's invapresaly withsheler mbieCatcebory iagradients.i b)ohipmssedaaueﬂslrﬂmryl henprepanet
elimnation of a druyg. 10 651 onme sul f at ed Q saccharides_such as
f ucose- r i WFORPressing dn ﬁéqugpg qedg)g aglive iggredient’in a free-flowing form such as

25 powder or granules, optionally mixed with a binder, lubricant, inert diluent, surface active

or dispersing agent. Molded tablets may be made by molding in a suitable machine, a
mixture of the powdered compound moistened with an inert liquid diluent; In an
embodiment, the sulfated polysacchai‘ide is formulated with polyphloroglucinol and/or
polyphenol.

30
[0061] The sulfated polysaccharides of the present invention may be édministered orally,

parenterally  (including  subcutanecous injections, intraperitoneal, intravenous,



30 fucoidans are considered to be a soluble fibre and are not broken down
by mammal i an enzynes. However, there is sone serum uptake of the materi al
after oravoizogembsosn. It is estimated at >10 |i g/ nl on aoTiazelaeoofso3g of a
75% pure pol ysacchari de per day, and - 22 - reached 4 ug/nl on an intake
of 3g of "10% polysaccharide. [0066] Uptake of sulfated pol ysacchari de can
be nmeasured in any nunber of ways such as by anti body assays (see Irhineh
et al, Methods Fnd Exp. din. Pharmacgh. 27(1 0:705- 5. 710, 2005),

dye- based met hods including alcian blue (Scott and Darling, H stochemc
5:221-233, 1965), dimethyl blue DMVB (deZong et al, Cinical Chemistry

35(7): 147 4 t C al pi s

met hod. ﬁB%%T£4%% §$%%gﬁ &%§§§ﬁrgﬂﬁ% f%%ﬁéngﬁ ggﬁggﬁﬁgagg-arpde _

f or mul at neasll)f an dnmge aalt formul&ionk icnﬁtaiaingmvemnohairnomlftexlh@hhrln’mcémmdlly ndustry
as health supplenments qr functj foods or nedicines. The fornul ations
may al so *i?éel‘ﬁeg’éedcalr%‘?rs \?g{“é{'f"?tf‘l ‘i/ gic SRgricultural applications such as in

ani mal husbandry or. in ani mal nmai nt enance such as for closely qUartered
pigs, cattle and poultry as well as grazing, farm pet and wld anipals.

The f o mi0892] oMBenadprinistersdrbyingsal acrgsqljon énhajsl E‘P’rtB?FFGPmB%Sé“?"ﬁ A PRERAESANd al |
mamal s. aﬂcéorhﬂ@%]techﬁﬂaﬁ@s wal kRGO tii@ﬁrtfo? E:HHhﬁEédﬁ'aﬁ foRARLGGH £ hiiepsul f at ed

pol ysacchari des are useful for control Ilngds pread i nfluenza in hunmans,

the for mnrenarm seiytions dosabiae.esepdoying henayhaleehol an mhat guitghlerpressrvatives,
ttl
bant ams,  podglon OB GRS biokARE TS oBObY afthr bullt (AMBARES: |\

20 funct i dispetsimpedgefito@odewi ortheays and cats and as general agricul tural and
aquacTQture food additives. [0069] Another aspect contenplated herein is
t he. e of an extract of a brown seaweed,

[0063) The sulfated polysaccharides may also be used in a surface, dismfectant hand

“wash, skin wash, lotion, cream or used as a health supplement or functional food or

“medicine or consumer goods.

15 [0064] The effective dosage of the isulfated polyséccharides in therapy may vary
depending on the particular compound employed, the mode of administration, the
condition being treated and the severity of the condition being treated. Thus, the.dosage
regimen utilizing the compounds of the present invention is selected in-accordance with a
variety of factors including type, species, age, weight, sex and medical condition of the

20 patient; the severity of the condition to be treated; the route of administration; the renal and
hepatic function of the .;')atient; and the particular compound thereof employed. A
physician, clinician or veterinarian of 6rdinary skill can readily determine and prescribe the
effective amount of the drué iequired to prevent, counter or arrest the progress. of the
condition. Optimal precision in achieving concentration of drug within the range that

25 yields efficacy without toxicity requires a regimen based on the kinetics of the drug's
availability to target sites. This involves a consideration of the distribution, equilibrium,

.and elimination of a drug.

[0065] Some sulfated polysaccharides such as fucose-rich sulfated polysacchérides and/or .
30 fucoidans are considered to be a soluble fibre and are not broken down by mammalian
enzymes. However, there is.some serum uptake of the material after oral ingéstion. It is

estimated at >10 pg/ml on an intake of 3g of a 75% pure polysacchafide per day, and



green seaweed and/ or echi noderm conprising a sulfated pol ysacchari de or
fraction of 25 sulfated pol ysaccharides in the nmanufacture of a nedi canent
or heal t weupplwosat to control infection and spread of paTfAwzomioousp [ 0070]
The sul fated pol ysaccharides may al so be considered a functional food
additive or extract for use in controlling infection and spread of flu
virus. 30 23 [0072] Yet another aspect of the contenplated herein is a

met hod for reducing flu-like synptonssgssociated with infection by an

i nfluenza virus, the nmethod conprising adm nistering to a subject an
effective anmount of a sulfated pol ysaccharide having an 5 average nol ecul ar
wei ght of 4,000 Dal tons or greater. This includes nol ecul ar weights of from
about 4, 0Othedf pgmal angnipakg ofge ?rllop/gﬁ‘)lb%ﬂc&&‘u@?' [0073] The sul fated

pol ysaccharide is as defined above. The flu-like synptons include
conditions induced by an over production of cytokines and growth factors.
10 100741[0965] I&uaketndsuifaied palpiepehiatifinepn hegneasursd ymenysnuiten of wWavs gk Ay,

"cont ai ni . " rized by, MG 4sj v e _and
doos nor Sl af Qe ShIdCe . MeABy by kRS BB iapha SERIENIRG. B0,
herei n§ "HON2063)] dge-bdsed enathadd dscladiyg @ladameblue (Sta@p and Darling; ddsiectteminot

speci fied_i e.claimel enent . her ei n, ~.conststi. C ptiélly
of ' does %@'%{g’cll%é’ mﬂeé]?ylrlrg’?‘ée Bﬁ’ﬁ*éf?zg%“ﬁae aéoCl%faQS(m?feé"r’sP I‘f’?vglf%f%gct t he
basi ¢ andianoyveig] pinrdieteshemicalChetabds snch 8 the DubABynettedi t ati on herein of the

term"conprising”, particularly in.a description of conponents of a
conposition or in a description of elenments of a device, is understood to

enconpas ﬁﬂbé’?%e%&@ﬂ%ﬁﬂ&ﬂ& canslesRABRE poF LT halde TBmARARIME fdH hedid oANd
conS|st|n? of the recited conponents or elenents. The present disclosure 20

i 11 us9 atdlinisalusteasclor Bischenlih éoad industriasyheatly sunploments erciigctionak fedaBsence of
22{\0?:‘ ?ﬁ%d&&%ﬁsﬁLﬁ@hﬁﬂgﬁ%@rﬁﬁ dléyqbé)ﬁseh £69 \;e%ﬂngﬂ'sor%ﬁﬁ'ltdrél z{fagfications |

such as in animal husbandry or in animal maintenance such as for closely quartered pigs, .

cattle and poultry as well as grazing, farm, pet and wild animals. The formulations have,

therefore, é wide spectrum of use in humans and all mammals. |

15 .

[0068] Hence, although the formulations comprising the sulfated polysaccharides are

useful for controlling épread of influenza in humans, the formulations may also be used in

non-human animals such as pigs, cattle, horses, sheep, donkeys, camels and poultry such

as chickens, bantams, ducks, turkeys and geese. The present disclosure further teaches

20 functional pet foods for dogs and cats and as general agricultural and aquaculture food

additives.

[0069] Another aspect contemplated hérein is the.use of an extract of a brown seaweed,
green seaweed and/or echinoderm comprising a sulfated polysaccharide or fraction of
25 sulfated polysaccharides in the manufacture of a medicament or health supplement to

control infection and spread of a flu virus.

[0070] The sulfated polysaccharides may also be considered a functional fobd additive or
extract for use in controlling infection and spread of flu virus.

30
[0071] Reference to "flu virus" in this contexf includes, in an embodiment, swine flu and

avian flu in humans, pigs and/or poultry.



100751 When a group of substituents is disclosed herein, it is understood
that all individual nenbers of those groups and all subgroups, including
any i somewe 2andioasvant i omers of the 25 group menbers, an®CTIAARSHEAOIR0
conpounds that can be forned using the substituents are discl osed
separately. Wien a conpound is clained, it shoul'd be understood that
conpounds known in the art including the conmpounds di sclosed in the
references disclosed herein are not ipgended to be included. Wen a Markush
group or other grouping is used herein, all individual nmenbers of the group
and all conbi nati ons and subconbi nati ons 30 possi ble of the group are

I ntended to be individually included in the disclosure. - 24 - range, and
all integer values within the stated range, are intended, as if each

subrange @orR)i Ydtem6ihey adpd@t ofaihe rcmempﬁted[wr?]ls é\&ml@ddsfoﬁlrredlfcufgt fhetike
described by the fol] owi ng non-Ilimting EXAMPLE |1

For nul at | YAPIGEO PECHRIER| with pistrndy an slﬂﬂﬁ%{’iz?/ Brusy ﬁ%ﬁ é@ﬁth%’t &emprising
pol ysaCChﬁiHlﬁli@te%lRé Wlaastubj%@tsaﬁ L& e APRIAS bf QT LlINW PRWshdRaridbdvenglamsul f at ed

polysaccharlde of-mul ation
5 average molecular weight of 4,000 Daltons or greater. This mcludes molecular weights of

from about 4,000 Daltons to about 5 million Daltons.

[0073] The sulfated polysaccharide is as defined above. The flu-like symptoms include
conditions induced by an over production of cytokines and growth factors. -
10 |

[0074] As used herein, “comprising” is synonymous with "including,

"on

containing," or
"characterized by," and is inclusive or open-ended and does not exclude additional,
unrecited elements or method steps. As used herein, "consisting of" excludes any element,
step, or ingredient not specified in the claim element. As used herein, "consisting
15 essentially of" does not exclude materials or steps that do not materially affect the basic
and novel characteristics of the claim. Any recitation herein of the term “comprising”,
particularly in a description of components of a composition or in a description of elements
of a device, is understood to encompass those compositions and methods consisting
essentially of and consisting of the recited components or elements. The present disclosure
20  illustratively described herein suitably may' be practiced in the absence of any element or

elements, limitation or limitations which is not specifically disclosed herein.

[0075] When a group of substituents is disclosed herein, it is understood that all individual
members of those groups and all subgroﬁps, including any isomers and enantiomers of the
25 group members, and classes of compounds that can be formed using the substituents are -
disclosed separately. When a compouﬁd is claimed, it should be understood that
compounds known in the art includiﬁg the compounds disclosed in the réferences disclosed
. herein are not intended to be included. When a Markush group or other grouping is used
hcréin, all individual members of the group and all combinations and subcombinations -

30 possible of the group are int'e'nded to be individually included in the disclosure.

[0076] When a range is recited herein, it is intended that all subranges within the stated



| D No. Source 09-001329 Undaria pinnatifida 09-001330 Fucus vesicul osi s
. 09-001331 Fucus vesicul osis 09-001332 Fucus vesicul osis 09-001333 Undari a
pi nnat i f iwa 200/1008334 Undari a pinnitafida PCT/AU2011/000180

.24 -

range, and all integer values within the stated range, are intended, as if each subrange and

integer value was recited. .

,[0077 ] Aspects are further described by the following non-limiting Examples.



[0079] The particular characteristics of 09-001334 and 09-001329 are
present in Table 2. WD 2011/ 100805PCT/ AU2011/000180 - 26 - Table 2

Char act erwet2ntigioofost wo sul f at ed pol ysacchari des 09-001284/A0200006@08 Tot al
Car bohydrates (% 43.5 53.0 Fucose (cY0) 23.9 30.7

o -25-

EXAMPLE 1

Formulations

[0078] Table 1 provides a summary of the sulfated polysaccharide formulations tested

5 against orthomyxovirus.

Table 1

Sulfated polysaccharide formulation

ID No. ' "~ Source

09-001329 " Undaria pinnatifida
09-001330 : ‘ Fucus vesicﬁlosis |
09-001331 - ‘ Fucus vesiculosis
09-001332 Fucus vesiculosis
09-001333 Undaria pinnatifida
09-001334 B _ Undariq pinnitafida

10 : ,
[0079] The particular characteristics of 09-001 334 and 09-001329 are present in Table 2.



Gal actose (% 18.4 22.3 Uronic Acids (% 6.6 - Fucoidan (% 91.4 96 H20 (%
8.3 3.7 Acetyl (% 2.5 .0.2

WO 2011/100805 PCT/AU2011/000180

-26 -

Table 2

“Characteristics of two sulfated polysaccharides

| T 09-001334 09-001329
Total Carbohydrates (%) | 43.5 _ 53.0
Fucose (%) 23.9 _ 30.7
Galactose (%) 184 - 223
Uronic Acids (%) 6.6 . )
Fucoidan (%) _ T 914 . %
1,0 (%) T 83 | 37
Acetyl (%) ) T 25 N 0.2
Sulfate (%) | 252 0.2
" Ca(%) | 13 - 07
Na (%) 39 62
K %) 23 -
Mg (%) 08 -
Peak MW (kDa) ) 569.6 119.9
MW %>1600 kDa _ 2.4 171
MW % 1100-1600 kDa , 63 25
MW % 200-1100 kDa 323 | 2.8
MW % 60-200 kDa 18.6 2432
MW % 20-60 kDa 8.4 155
MW % 5-20 kDa 22 68
MW %<5kDa- o8 IS
pH 5.89 — 6.9

5 Percentages are as % (wiw) relative to the dried mass.
kDa, kilo Daltons.

MW, average molecule weight.



Sulfate (% 25.2 0.2 Ca (% 1.3 0.7 Na (% 4.9 6.2 K (% 2.5 - My (% 0.8 -

WO 2011/100805 PCT/AU2011/000180

.22 -

- EXAMPLE 2

Anti-viral activity

[0080] The sulfated polysaccharides are tested for anti-orthomyxoviral activity using the
5 National Institute of Allergy and Infections Diseases (NIAID), Division of Microbiology
and Infectious Diseases (DMID), Antiviral Evaluation Program. Information can be found

on its website (http://niaid-aacf.org/index.html).

['0081.] NIAID provides a panel of influenza viruses including Influenza
10 A/California/07/2009 (H;N); Influenza - A/Brisbane/10/2007 (H3;N3);  Influenza
A/Vietnam/1203/2004H (HsN,); and Influenza B/Florida/4/2006..

[0082] The cytopathic effect (CPE) of the viruses infecting cells with and without sulfated
polysaccharides to be tested is then determined. CPE is determined by light microscopy

15 and a neutral red asséy. The results are shown in Table 3.



Peak MW (kDa) 569.6 119.9 MN %1600 kDa 22.4 17.1 MW % 1100- 1600 kDa 6. 3

2.5 MNV % 200-1100 kDa 32.3 22.8 MN % 60- 200 kDa 18.6 24.2

WO 2011/100805

PCT/AU2011/000180

0/eILIO}ED
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[ 0082]

Institute
| nfl uenza

[0081] NI AID

| nformati on can

Di vi si on of piravabigoay and

Eval uati on Program
ﬁﬁf.org/index.htn1);
I"'udi ng I nfluenza 10
| nfl uenza A/ Bri sbane/ 1012007 ( H3N2) ;

activity using the 5 Nati onal
I nfl uenza B/ Fl ori da/ 4/ 2006.

and

-

activity [0080] The sulfated pol ysacchari des

Antiviral

i nfl uenza viruses

4

of

203/ 2004H (H51\ 11);

EXAMPLE 2 Anti-vira
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are tested for anti-orthonyxoviral
sul fated pol ysaccharides to be tested is then determ ned. CPE is determ ned

The cytopathic effect (CPE) of the viruses infecting cells with and wi thout

of Al | er gyoand/lopfosct i ons Di seases (NIAID),
be found on its website (http://niaid-a

I nfectious Di seases (DM D),
Al Cal i fornial/07/2009 (Hi Ni);

A/ Vi et nam |

provi des a panel
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- 30 - - 32 - EXAWMPLE 3 Applications [0083] A nethod is provided for
inhibiting a virus of the orthonyxoviridae famly or a 5 condition or

synpt om aseaeiiatwesdswi t h ort homyxovi ral infection. The meCmadi2eampeisses
contacting the virus or a cell infected with the virus with an effective
anount of a fornulation conprising a sulfated pol ysacchari de having an

aver age nol ecul ar wei ght of aboutv4,0003 il tons, such as from about 4, 000
Daltons to about 5 mllion Daltons. 10 [0084] The fornul ation includes a
formul ati on conprising the sulfated pol ysaccharide at a concentration of
fromabout 1% wwto 100% w w. Exanpl es of sul fated pol ysacchari des incl ude
fucan sul fate, gal actofucan sulfate, other fucose-rich sulfated

pol ysacchar irdesT—a—-hafmoese- cont ai ni ng sul fat ed pol ysacchari de, chondroitin
sul fate, heparih sul fate and gl ycosam noglycan. In an enbodi nent, the
sul fated pollysac@gri=de ¢ s| fucoi dan or a 15 physically, chenically and/or
enzymati cal lly dertMati zed [formthereof. [0085] A virus of the
ort honyxovi rfidag famly includes an influenza virus of species Influenza A,
| nfl uenza Bjland or Inflqg'za C or a sub-type or variant thereof. Exanples
of Influenzg @ $zsu5-tﬁpe HxNy wherein H' is a hemagglutinin of type 1 to
9 inclusiveland{ Ny | *
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20 is a neuram nidase of type 1 to 16 inclusive, such as sub-types H N
HIN2, H3N1, H3N2, H2N3, H5N1, H7N3, H7/N7 and HON2. [0086] In a particul ar
enbodi t newD,2011®0805r us is swine flu virus or avian flu PCTWA20800M88S
strains which infect humans. 25 [0087] Also taught herein is an ability for
the sul fated pol ysaccharide to reduce the effects of cytokine and growth
factor production. The sulfated pol ysaccharide nay be given alone or in
conmbi nation with another anti-viral agent such as oseltamvir (tamflu),
zanam vir (relenza), amantadi ne or -a g%bokine such as y-interferon. 30 7
33 - associated with viral infection. ntenplated is a use of an extract
from brown seaweed or a green seaqﬁggmﬁﬁgﬁ$ising_a sul f at ed pol ysacchari de
having an average nol ecul ar wei ght about 4,000 Daltons to about 5
mllion Daltons in the nanufactureﬁﬂﬂwaumﬁﬂlcanent or functional food for
the treatnment or control of influenza virus infection. [0089] Exanples of
the influenza virus include swne and avian flue viruses. The present

di scl OSW[@O@JSA) e%ﬁ)@ihgi){(ﬂn&@t @PMlﬂﬁné QQI%k 89 el ShtontiRoviKER! RIRIyaGSPCi at ed

with infectl y an | enza virus, the nmethod conprising admnistering
to a shbj cv@cdmam oestrepmwa;smgmmtbfort&omum\altabmfmpysJ@éhmthmbcmlsng an

aver age nol wed_gh r m about
4, OoogDafio%EU Iihecfbou é ﬁ %%% E?%%ﬁgﬁexgagd?g%%%sg%gklI%ndﬁﬁ(; e art
wi |l apprfemnghtiont doadprising asmMa&dtpolyaadchaﬁdédm@mlgbmobvhmgemmlecslas uetghpbf ble to
ariation fications. ot her t hose s f ly.described. It is
;/o Ibe Iun Pgtt‘g%@qg"lﬂg’lf‘s’tsﬁ@ %fmg@wévaﬁﬁpﬁﬁ%f&" IFCT“?I Iﬁw{?ﬁ%‘%’ﬁ onls and !

nodi fications to the 15 subject matter. The di scl osure contenplates all of
steps, features, conpositions and conpounds referred to or indicated in

the s
this éﬁbedﬁww ditie dermulation yncludss Pimarulai@mceeww {he syliatedi noly saqehagide at a
conbi nat | QRS f gn&wf MR aB8ut TH 6vPlo 100866/ w! ERSnpIEEAH HIf8Sd pSIPIROSIHdEONS

and/ or compounds
) include fucan sulfate, galactofucan sulfate, other fucose-rich sulfated polysaccharides, a

rhamnose-containing sulfated pblysacéharide, chondroitin sulfate, heparin sulfate and
glycosaminoglycan. In an embodiment, the sulfated polysaccharide is fucoidan or a

15 physically, chemically and/or enzymatically derivatized form thereof.

[0085] A virus of the orthomyxoviridae family includes an influenza virus of species
Influenza A, Influenza B Iand/or Influenza C or a sub-type or variant thereof. Examples of
Influenza A is sub-type HiN, wherein Hy is a hemagglutinin of type 1 fo 9 inclusive énd Ny

| 20 is a neuraminidase of type 1 to 16 inclusive, such as sub-types HiN;, H;N;, H;N;, H3N,,
H,Ns, HsNy, HoN3, HoN; and HoN,.

[0086] In a particular embodiment, the virus is swine flu virus or avian flu virus, such as
strains which infect humans. -

| [0087] Also taught herein is an ability for the sulfated polysaccharide to reduce the effects
of cytokine and growth factof production. The sulfated polysaccharide miay be given alone
or in combination with ahother anti-viral agent such as oseltamivir (tamiflu), zanamivir
(relenza), amantadine or a cytokine such as y-interferon. '

30 |

[0088] Further enabled herein is a use of a sulfated polysaccharide in fhe manufacture of a

medicament for the treatment or control of influenza virus infection or conditions
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35 - CLAIMs: 1. A nethod for inhibitgig a virus of the O thonyxoviridae
famly or a condition or synptom associated with orthonyXOV|raI I nf ection,

said nethod c SI C r t he
Virus i CROSHRARFUE Y] LERBRT P Rmbafeg: £ S Man DB o HEA SEthA B
pol ysacchagréahesehastdrogmprisiay e selfed il ysacdhar deke viptet ancn‘vexz&gé) ﬁ@le@allat weightor
greater. of from about 4,000 Daltons to about 5 million Daltons in the manufacture of a

medicament or functional food for the treatment or control of influenza virus infection.

[0089] Examples of the inﬂuehza virus include swine and avian flue viruses. The present
disclosure also teaches a method for reducing flu-like symptoms associated with infection
by an influenza virus, the method comprising administering to a subject an effective
_amount of a sulfated polysaccharide having an average molecular weight of 4,000 Daltons

10  or greater, such as from about 4,000 Daltons to about 5 million Daltons.

[0090] Those skilled in the art will appreciate thét the subject matter described herein is

susceptiblé to variations and modifications other than those specifically described. It is to

be understood that the disclosure includes all such variations and modifications to the -
15 subject matter, The disclosure contemplates all of the steps, features, compositions and

compounds referred to or indicated in this speciﬁcétion, individually or collectively, and

ahy and all combinations of any two or more of these steps, features, compositions and/or

compounds,



2. The nethod of Caim1l1 wherein the sulfated pol ysaccharide has an average
nol ecul ar wei ght from about 4,000 Daltons to about 5 mllion Daltons. 3.
The net howloah11doesom 2 wherei n the sul fated pol ysacchari @#€Tiau21/6@0180

fornmul ation at a concentration of fromabout 1% wwto 100%w w. 4. The
met hod of Claim 3 wherein the sul fated pol ysaccharide is selected froma
fucan sul fate, gal actofucan sulfate, other fucose-rich sulfated

pol ysacchari des, a rhamosecontai ning sul fated pol ysacchari de, chondroitin
sul fate, heparin sulfate and gl ycosangpoglycan. 5. The nethod of Caim3
wherein the sul fated pol ysaccharide is a fucoidan or a physically,-
chemcally and/or enzymatically derivatized formthereof. 6. The nethod of
any one j 5 wherein the Orthonyxoviridae virus is an influenza
virus of %@Lf@%ﬁﬂ nza A, Influenza B and/or Influenza C or a sub-type
or variant thereof. 7. The nethod of Caim6 wherein the Influenza A
sub-type is H\Ny wherein H' is a hemagglutin of type 1 to 9 inclusive and Ny
i S a neurBurieai atelMulddy, Ghpebiolagy 16(6).28440s3008. 8. The nethod of daim7
wherein the Influenza A sub-type is selected fromHlL N1, HIN2, H3N 1 , H3N2
and H2N3. -36- 9. The nethod of C aim8 wherein the Influenza A sub-type

i s 111 N1.Bol@ier dEPAIRE gt O 26ISapph ADaRSBL1008t he virus is swine flu virus.
11: The nethod of Claim7 wherein the Influenza A sub-type virus is selected
from HS5NL, H7/N3, H/N7 and HON2. 12. The nethod of O aim 12 wherein the

Virus is @yb@dedd s Enhise 3505 estos1dranees. 13, The nmethod of Caim1l
wherein the sul fated pol ysaccharide reduces. the effects of o

r Harder and Ortrud, Ifzﬂuenza Report, Chapter 2, 2006

Heinen,. Vete;inary Scjence Journal, 15 Septgmber, 2009

Ifhimeh et al, Methods Fnd Exp. Cli.nT Pharmacol. 27(1 0):705-710; 2005
Leong et al, Ann Acad Med Sngap 3}(6)':504-509, 2008

_Pr:e‘sti et al J. Virol 83(22)‘:1 1 599-1 1606, 2009

Scott and Darling, Histochemic 5:221-233, 1965



cytoki ne and growt h factor production. 14. The nethod of any one of C ains
1 to 9 further conprising the adm nistration of an anti-viral agent such as
osel t am WP 20t1a9D$05u) , zanam vir (rel enza), anantadi ne EA/AD20MM{00KI8HAe. 15.
A nmethod for inhibiting a virus of the Orthonyxoviridae famly of viruses
or aneliorating a condition or synptom associ ated with orthonyxoviral

I nfection, said nmethod conprising contacting the virus or a cell infected
with the virus with an amount of a formnulation conprising a sulfated

pol ysaccharide in a formselected frq (i) a preparation conprising at

| east 1% w/ w sul fated pol ysacchari de; i) a preparation conprising at

| east 10% w w sul fated pol ysacchari de; ( 1) a preparation conprising at

| east 50% m@ﬁ fated pol ysaccharide; (iv) a preparation conprising at

| east 800 ‘fat ed pol ysaccharide; (v) a preparation conprising at

| east 90% w w sul fated pol ysaccharide; - 37 - (vi) a substantially pure
formof the sulfated pol ysacchari de; éjw 1) a fraction of sulfated

pol ysacchhri ded mfesiadi fpr mhatiténg & viawd 9f e Qrthamyxexdridasrfamgdy og @l dondigidn or

pol ysacc hs o g‘?n as%nglated with orthomyxov1ral infection, said method comprising contacting the

I
|
\Y

- virus or a cell infected with the virus with an effective amount of a formulation comprising

a sulfated polysaccharide having an average molecular weight of 4,000 Daltons or greater.-

2. The method of Claim 1 wherein the sulfated polysaccharide has an average

molecular weight from about 4,000 Daltons to about 5 million Daltons.

3. The method of Claim 2 wherein the sulfated polysaccharide is in a formulation at a

concentration of from about 1% w/w to 100% w/w.

4, .The method of Claim 3 wherein the sulfated polysaccharide is selected from a
fucan sulfate, galactofucan sulfate, other fucose-rich sulfated polysaccharides, a rhamnose-
containing  sulfated polysaccharide, chondroitin sulfate, heparin sulfate  and

glycosaminoglycan.

5. The method of Claim 3 wherein the sulfated polysaccharide is a fucoidan or a

physicaily, chefnica]]y a;nd/or' enzymatically derivatized form thereof.

6. The method of any one of Claims 1 to 5 wherein tth‘rthomyxoviridae virus is an
_ influenza virus of species Influenza A, Influenza B and/or Influenza Cora sub-type or

variant thereof,

7. The method of Claim 6 wherein the Influenza A sub-type is H{Ny wherein Hy is a

hemagglutin of type 1 to 9 inclusive and Ny is a neuraminidase of type 1 to 16 inclusive.

8. The method of Claim 7 wherein the Influenza A sub-type is selected from H|N),
H]Nz, H3N1, H3N2 and H2N3.



(ix) a sulfated pol ysaccharide adm xed wi th anot her medi canent or excipient
such as an anti-viral agent or polyphloroglucinol or polyphenol; wherein

t he sul f A0RVPHI0Y&cchari de conprises an average nol eculPﬁif/AL@DngO()lﬁﬂ from
about 4,000 Daltons to 5 mllion Daltons. 16. The nethod of O aim 15
Wherein the chenically derivatizational form of sulfated pol ysaccharide is
a cation nodified sul fated pol ysaccharide. 17. The nethod of Caim 15
wherein the sul fated pol ysaccharide is a fucoidan. 18. The nmethod of C aim
16 or 17 wherein the O thonyxoviridaesgi.rus is .an influenza virus of

species Influenza A, Influenza .B and/or Influenza C or a sub-type or

reconbi nant hybrid thereof. 19. The rret hod of C aim 18 wherein the

Inf I uenzay A Sl yngd o ChihVe WHELS! R Hinuba 2 UBIBAGk D Of type 1 to 9

i ncl usi ve'and I'S a neuram ni dase of type dclusi ve. 20. “The
met hod of Claim 19 wherein the Influenza A sub-type is selected fromHI NI,

H N2,. H3 2 1. The, net hod of aim 20 wherein the
| nfl uenza t'?egg *‘éj}ﬁﬁ"f{ﬂ 3“']262'6*? lée WEBHHIHV'BF gﬁvéff‘?n 21 wherein the virus
is swlneflu virus which infects humans -38- 23. The nethod of Claim 19

wher ei n the I nfl uenza A su -t_z)ve virus is selected fromH5N H7N3 Fl 7N7
and HON2.11. 24 Thereethed pbbrlasm TOvarwinzhe Wpiearn A H-YPG HiguS salertsd TRy vi rus

whi ch i nfiga§ SHNUTRNS, and HoN,.

12. The method of Claim 12 wherein the virus is avian flu virus whi_ch infects humans.

13.  The method of Claim 1 wherein the sulfated polysaccharide‘reducesk the effects of

cytokine and growth factor production. -

14.  The method of any one of Claims 1 to 9 further comprising the administration of an
anti-viral agent such as oseltamivir (tam1flu) zanamivir (relenza) amantadine and a
cytokme

15. A method for inhibiting a virus of the Orthomyxoviridae family of viruses or
ameliorating a condition or symptom associated with orthomyxoviral infection, said
method comprising contacting the virus or a cell infected with the virus with an amount of
a formulation comprising a sulfated polysaccharide in a form selected from: ’

(i)  apreparation comprising at least 1% w/w sulfated polysaccharide;

(ii) a preparation comprising at least 10% w/w sulfated polysaccharide;

(iii) a preparation comprising at least 50% w/w sulfated polysaccharide;

(iv) apreparation comprising at least 80% w/w sulfated polysaccharide;

~ (v)  apreparation comprising at least 90% w/w sulfated polysaccharide;



25. The nethod of C aim 15 wherein the sul fated pol ysacchari de reduces the
effects of cytokine and growmh factor production. 26. The nethod of any
one of Cl\&Dr8111H0808 22 further conprising the adm ni str &CITANU26F1/086180
anti-viral agent such as oseltamvir (tamflu), zanamvir (relenza),
amant adi ne, rimantidine and a cytokine. 27. A method for inhibiting a
virus of the Orthonyxoviridae famly of viruses or aneliorating a synptom
or condition associated with viral infection, said nmethod conprising
contacting the virus or cell inflected,with t he virus with a sulfated

pol ysaccharide having an average nmol ecul’ar wei ght of 4,000 Daltons or
greater wherein the virus is an Influenza A Influenza B arid/or Influenza

C virus rein the. Influenza A vir o t corrprlsesasubtype

def i ned'g@s W%‘P’éﬁ“ﬁ °§haswgéﬁ%f’§lgq Werein x is from1 to 16 and
Ny is neuram nidase whereiny is from1l to 9 28. A nethod for inhibiting
an Influenza A sub-type of swine flu virus or ameliorating synptom or

condi t i on(Vis sbEpdice® WlfaFFd\HObéPCCﬁ%ﬁ@etl on, said method conprising
contacting the virus or cell infected with the virus with a sul fated

pol ysaccharide having an average nol ecul ar wei ght of from 4,000 Daltons to
5 m | |ion(vibal & dwesnic alpderiatiet firch dfonlfatedpdlytaceigrider andf | uenza A sub-type of
avian flu virus or aneliorating synptomor condition associated with viral

i nfection, said nethod conprising contacting the virus or cell infected

Wi t-h t he (i)r ussuMated pﬂlysadchai@&dﬁﬁieﬂmcwhedmehﬁumeﬂ axRxéprRhe@eh abhecul ar
wei ght of fromd4,. (%80 Daltons?eﬁ? |I0r’i Daltons. - 39 - 30:A nethod for
i nhi biting arff! nfiTal agsatorpolynkforeglugipglpr polyphengl anel i orating a synpt om or
condition associated with viral infection, said nmethod. conprising
contactin ‘gl?the virus or cell infected W|th the virus with a sul fated

pol ysacch#hran e faigd aalvearehatide cappetes iaa avaegeymeleatlar weghiaf Goo ahelut ons to

S mlliom g harsst 3’351?‘6“5’%91? [Qnal food fornulation for use in controlling

i nfection or sprea an |n uenza virus, the fornulation conprising a
sul f at ed pol ysacchari de sel ected from (|) a preparation conprising at

| east 1% If (i r aratlo onpr.i

| east 10°o w Wslglulr?étﬁéehd&g% %ggc aefel(ilr(ljtehe CP N C)*‘”‘Zd% ‘éﬁ%‘i"tg’f‘ tﬁ) Pllfag g at
| east 50%olysuecharidesit e datipnl pedifiechsutfade polysacyhaidpr epar at i on corrprl sing at

| east 80% w/ w sul fat ed pol ysacchari de;

17.  The method of Claim 15 wherein the sulfated polysaccharide is a fucoidan.
18.  The method of Claim 16 or 17 wherein the Orthomyxoviridae virus is an influenza
virus of species Influenza A, Influenza B and/or Influenza C or a sub-type or recombinant

~ hybrid thereof.

19. The method of Claim 18 wherein the Influenza A sub;type is HyNy whefein Hyis a

hemagglutin of type 1 to 9 inclusive and Ny is a neuraminidase of type 1 to 16 inclusive.

- 20. The method of Claim 19 wherein the Influenza A sub-type is selected from HlNi, '
H;N,, HsN), HzN, and HoNs. |

21, “The method of Claim 20 wherein the Ihﬂuenza A sub-type is H|N;.

22. The method of Claim 21 wherein the virus is swine flu Virus which infects humans;



(v) a preparation conprising at |east 90% w w sul fated pol ysaccharide; (vi)
a substantially pure formof the sulfated pol ysaccharide; a fraction of

sul f at ed WOI29slA9889ar i de; (viii) a chemic ally derivati z@GTAIRMIGPOOBAI f at ed
pol ysaccharide; and (ix) a sulfated pol ysaccharide adm xed wi th anot her
medi canment or exci pient such as an anti-viral agent or polyphl orogl ucinol
or pol yphenol. 32. The nethod of C aim 31 wherein the chemcally -

derivati zational form of sulfated polysaccharide is a cation nodified

sul fated pol ysaccharide. - 40 - 33.U4ge of a sulfated polysaccharide in
the manufacture of a nedicanment for the treatment or control of influenza
virus inf ectl on or conditions associatéed with viral inf ectl on. 34. Use of
Claim33 Vi rus i s Sw.ne or avian. .

of an extfact e#}}edﬁ?qﬁ?‘i)ﬁékg’gﬁage‘&h%?“ éhednilnggé%%b Hpﬁé'fﬂﬁ fss e‘f teg fgofﬂ f at ed
pol ysacchaN dH,MaW,Nga Hawer age ol ecul ar wei ght of from about 4, 000
Daltons to about 5 mllion Daltons in the manufacture of a nedi carrent or

functional food for the treatnent or control of influenza virus infection.

36. Use 0fq O SO mh M @hith imhérahltwm i¥dVidtSd PinSWHIg mec%\ﬂumanil u
virus. 37. A nmethod for reducing flu-like synptons associated wth

infection by an influenza virus, the nethod conprising adm nistering to a

subl ect agy of HAEthARATIA P ufod heLAAAGkNRACSRL I8, AeYgLARoRver 200

nol ecul ar~wei g ons ‘or gr ea er

wher ei n saytdkatecd podwib dactdrgredletitras an aver age nol ecul e wei ght of from

about 4, 000 Daltons to about 5 mllion Daltons. _
26.  The method of any one of Claims 15 to 22 further comprising the administration of

an anti-viral agent such as oseltamivir (tamiflu), zanamivir (relenza), amantadine,

rimantidine and a cytokine.

27. A method for inhibiting a virus of the Orthomyxoviridae family of viruses or
ameliorating a symptom or condition associated with viral infection, “said method
comprising contactmg the virus- or cell inflected with the virus w1th a sulfated
polysaccharide having an average molecular weight of 4,000 Daltons or greater wherein
the virus is an Influenza A, Influenza B arid/or Influenza C virus wherein the Influenza A
" virus component comprises a sub-type defined by HyN, wherein Hy is a h'emagglutin

wherein 4 is from 1 to 16 and N, is neuraminidase wherein y is from 1 to 9.

28. A method for inhibiting an Influenza A sub-type of swine flu virus or ameliorating
symptom or condition associated with viral infection, said method comprising contacting
the virus or cell infected with the virus with a sulfated polysaccharide having an average

molecular weight of from 4,000 Daltons to 5 million Daltons.

29. A method for inhibiting an Influenza A sub-type of avian flu virus or ameliorating |
symptom or condition associated with viral infection, said method comprising contacting
the virus or cell infected with the virus with a sulfated polysaccharide having an average

molecular weight of from 4,000 Daltons to 5 million Daltons.
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30. A method for inhibiting an Influenza A H|N; or H5N1 virus or ameliorating a
symptom or condition associated with viral infection, said method comprising contacting
the virus or cell infected with the virus with a sulfated polysaccharide having an average

molecular weight of from 4,000 Daltons to 5 million Daltons.

31. A functional food formulation for use in controlling infection or spread of an

influenza virus, the formulation comprising a sulfated polysaccharide selected from:
(i)  apreparation comprising at least 1% w/w sulfated polysaccharide;
(i) a preparation comprising at least' 10% w/w sulfated polysaccharide‘;
(ili) a preparation comprising at least 50% w/w sulfated polysaccharide;
(iv)  apreparation cgmprising at least 80% w/w sulfated polysaccharide;
(v) a preparation comprising at least 90% w/w sqlféted pplysaccharidg; ,
i) a; substantially pure fofm of the sulfatgd polysaclzcharbide;
(vii) a fraction of sulfated polysaccharide;
(viit) a chefnic ally derivatizgd form of sulfated polysaccharide; and

(ix) a sulfated polysaccharide admixed with another medicament or excipient such as an

anti-viral agent or polyphloroglucinol or polyphenol.

32.  The method of Claim 31 wherein the chemically derivatizational form of sulfated

polysaccharide is a cation modified sulfated polysaccharide.
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-33.  Use of a sulfated polysaccharide in the manufacture of a medicament for the
treatment or control of influenza virus infection or conditions associated with viral

infection.
34. Use of Claim 33 wherein the influenza virus is swine or avian flu virus.

35.  Use of an extract from brown seaweed or a green seaweed comprising a sulfated -
polysaccharide having an average molecular weight of from about 4,000 Daltons to about
5 million Daltons in the manufacture of a medicament or functional food for the treatment

or control of influenza virus infection.

36.  Use of Claim 35 wherein the influenza virus is swine or avian flu virus.

37. A method for reducing flu-like symptoms associated with infection by an influenza
virus, the method comprising administering to a subject an effective amount of a su]fatéd

polysaccharide having an average molecular weight of 4,000 Daltons or greater.

38.  The method of Claim 37 wherein sulfated polysaccharide has an average molecule

weight of from‘ about 4,000 Daltons to about 5 million Daltons. '



