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cause serious respiratory diseases in children for_which presently no effac-
tive prevention or therapy is available, the four members being parainfiuenza
virus types 1 through 4. Parainfluenza virus and RSV outbreaks are believed
o confribute‘ substantially to increased haspitalization and mortality rates.
Patients with impaired immune, cardiac, or pulmonéry systems are at in-
creased risk.of running into serious complications following a paramyxovirus
infection and will therefore particularly benefit from an antiviral therapy.

Respiratory syncytial virus (RSV), which is the most wide-spread respiratory
pathogen typically affiicting individuals during infancy and early childhood
worldwide, causes yearly outbreaks of pneumonia and bronchiolitis during
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viruses. lota-carrageenan showed antiviral activity against the enveioped vi-
30 ruses HSV-1, HSV-2, Semiliki Forest virus [SFV), vaccinia virus and African
"~ swine fever virus {ASF) and against the naked encephalomyocarditis (EMC)
virus. lota—carragéenan had no effect ori the enveloped viruses vesicular
stomatitis virus (VSV] and measies virus and on the naked viruses polio virus
type 1 and adenovirus type 5. ‘
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lulose sulphate, are known to be effective against various enveloped viruses

and in particular against herpes simplex virus (HSV}, Papilloma viruses and
HIV.

Fucoidan is a sulphated polysaccharide mainly extracted from vérious spe-
cies of brown seaweed. There are two types of pharmacologicai grade fuc-
oidans available on the market, a high molecular weight fucoidan {HMWF)



charides extracted from seaweed (rhodophyceae). It is
mai nly used as a thickener, gelling agent, stabilizer

or ermulsifier in pharmaceutical and food 10 products.
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In a first enbodi nent the present disclosure relates
to the use of carrageenan as an antiviral active
ingredient in the manufacture of a pharmaceutica
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aSSOCIated with an infection by a respiratory virus,
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it is known that orthomyxo- and paramyxoviruses and several other viruses
attach to the host ceil via binding to receptors present on the host cell sur-

face, the receptors typically being glycoproteins or glycolipids containing
sugar residues including sialic acid (N-actyl neuramic acid) and heparan sul-

phate residues.
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the presence of carrageenan. Therefore and in view of
the experinmentally proven antiviral efficacy of car-
5 rageenan agai nst rhinovirus infection, it is
concl uded that with rhinovirus and probably other

Vi r yg%0omb@e, the antiviral effect nmay be dud@CEErae08/606510
attachnment of the carrageenar® polyner to the virions
rather than to chem cal or physical interaction of
the polynmer with the host cell receptors. 10 As
menti oned herein befor.e e ca 0 bt
o hieas ahErPROSHIV G TS S LaeE DRSO RPN OBR to
agakiabt ot tremdneco Vivmas infigesae iVUH?ESi%?,fP{i*&YVn@‘“d to siafic acid
I nf 6CtduQRS 2GRN SRhiMA 2f inkede, avitereds Bian infisenzandius prefera-

especlially wherei.n saikd influe \n G virus is .a
huﬁﬁ‘r‘f R és‘?gﬁa?c'girﬁsdg”etsohag‘rﬁ’ogsléﬂcéﬁIqu;l\i?i%ae '2-6 sialic

acid linkage. Human influenza virus infections are

bestnd rahSdprdeNdr é—fﬁarﬂﬁﬁd@ﬂ‘rﬂt&ﬁtdl%sm‘t lexst edvy of its integral

i ot a- carrageenan ot cQi S [ ] | MB¢

| o PEtPEEC v pinse S8 o et bldSPhdqted ?"Bg% d#Bup of

sucgleserateins HpHi and @gﬁirw&/\fﬁdﬁf‘ <ot pPrFRETS A8 he giher olv-

i nf L&ﬁaﬁﬁ—,’é eV glydSpicteidlF, avinanived inusedistatg ii-rdependeat fusion

ost_cell yia 20 2- Lali ' ' I j i

1ot Lo rs!,en\écaaeaff%s?b%@:&%ﬁ*‘fﬁ#ﬁgE’?%ﬁ%e;‘% Pol lafple. resp

s tovisfifssoans) by ay iy ses e ihsiaihacid, Bsidyps Rf plyRopreten of
t hegigt @it RéRfRNIT@eeptdrsconnecti on with avian virus

prophyl axis or therapeutic treatnment. \Wereas

i ot a- carrageenan and fucoi dan were found tg be gg h host

| esEheettagranant o&\RSY isriad U GRRIPRASPAATERT MEPT ost.
18 VidlUsosttikelAvhREA MExaviicn sibfeores shipbat, b@iimeseami-

susceptible to ¢ 613 t are sel ected

froﬁﬁ'ﬁ?"dfgﬁﬁ'ﬁﬁﬁéfg%ing gghﬁﬁégﬁﬂéarainfLuenza

virus (HPV) type 1, HPV type 2, HPV type 3, HPV type

4 a&ﬁg&‘i{h B8N R thd Bres &t EBERAuD A em eV ads vitso TRBVCH-t

s ;F St dE Ll chPiqhehad, IRPBRIURR idRs- dndtdridppabe 30
2 e 2Bv. S a5 e B, g b N . 5 o o
 t hesrapewtily badaissing coatdrmations chenges irthe- therer dmensianal
anOyf Aea:Ga ket Bl S80kdriRe Besiptére Suby Smasking @d/or modifying
experjnental set-ups. The pathol ogical conditions or

di SEHEEEPf%rred to herein in connection with

25  Surprisingly, this change on the host cell surface preventad orthomyxo- and
paramyxoviruses from attachment to the host cells even after removal of the
carrageenan from the host cells, i.e. in the absence of carrageenan at the

time of artificially triggering an infection by inoculation in vitro.

30  This particular antiviral effect of carrageenan was observed as long as the
artificially triggered infection was initiated no later than about two hours af-
ter removal of the polymer from the host cells, indicating a relatively long
lasting effect of the structural changes on the cell surface caused by interac-
tion with carrageenan.

35
in contrast 10 paramyxo- and orthomyxoviruses, a protective effect in the

absence of carrageenan at the time of triggening infection was not observed



35 prophylactic or therapeutic adm nistration of
carrageenan conpri se acute bronchitis, chronic
bronchitis, rhinitis, sinusitis, croup, acute
bronchiolitis, pharyngitis, tonsillitis, laryngitis,
tracheitis, asthna and pneunonia. WO
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especial ly suitable for topi%tal application to treat
skin or nmu-cosal inflammuation. Carrageenan useful for
topi cal application to the skin or nucosa in
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The pathological conditions or diseases referred to herein in connection with
prophylactic or therapeutic admiristration of carrageenan comprise acute
bronchitis, chronic bronchitis, rhinitis, sinusitis, croup, acute bronchiolitis,
pharyngitis, tonsiliitis, laryngitis, tracheitis, asthina and pneumonia.



If not indicated otherwi se the term"carrageenan" as
used herein refers to either iota-, or
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carrageenan of the present disclosure can further be
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25 5 Y¥rere dhe GAMPOSHEoD 0D IPPISY METRERS (1061 G0 6@ Bsolid it typi-

cally comprises in its ready fpr-use form carrageenan in an amount of be-
tween 0.01 and 10 % preferably between 0.01 and 5 %, most preferably
between 0.1 and 2 % by weight, relativ to the total volume of the composi-
tion. Where the comiposition is solid it typically comprises in its ready-for-use
form carrageenan in an amount of between 0.01 and 10 '%_, preferably be-
tween 0.01 and 5 %, most preferably between 0.1 and 2 % by weight rela-
tive to the 1otal weight of the composition.

The carrageenans useful in the present disclosure are commercially available
but may atso be prepared by extraction from seaweed plants pursuant to ex-

traction procedures known in the art.
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AdibR Bk 301 BN pkdtBAbly mBfe than 70 %, and especially up to more than
20&9/}) (2 R'v% C(;I’AE@%%Q? P o) a-carrz:algeenan, relative to the total dry
weight of all carrageenans present in the composmon.
25 |
For still other applications it may be useful that the compasition comprises
more than B0 %, preferably more than 70 %, and'especially up to more than
85 % (w/w) by dry weight of kapps-carrageenan, relative to the total dry

weight of all carrageenans present in the composition.

30 _
S Where the composition comprises at least one heteropolymeric carrageenan
the numeric values given above relate to the percentages of the respective
carrageenan subunits. ' '
35  The antiviral carrageenan compositions in accordance with the present disclosure may

further comprise at least one pharmaceutically acceptable carrier and/or additive.suitable

and permitted for medical application.
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Carrageenan was found to be non-toxic upon oral or dermal administration,
or upon inhalation, even when appiied at éxtremely high doses. It was there-
fore classified as "generally recognized as safe” (GRAS) by the Food and
Drug Administration (FDA). -

35

Carrageenan, especially iota-carrageenan, can aiso be used as an antiviral
agent effective against orthomyxovirus and paramyxovirus infections in vari-
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i ndividuals that are in close, e.g hand-to-hand,

contact with each other . Further itens coated,

i npregnated or soaked wth. a pharnmaceutical cornposi -

5 tion on a carrageenan basis conprise cotton swabs,
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adenoyirus and cor R{a.lweg% " @%@ogxa [Whshe A s&s %fﬁglé,cyn

belng adenoviTus HOVI T US
®or mmp:@;garpepﬁtédﬁegﬁ dn hecpgaRYleYs BathsmPY It rlfgﬁ‘ctlous and/or

Con’ﬁ)ﬁ&h{nhditaﬁr abeises] Sledgiefbhdigeenitions of be ilpdi_dar sup-

- predom n active antiviral ingredient. Experimental

trlgﬁﬁs?uf?%%$’d%n?lrned that also fucoidan is
useful 'y applied as 30 an antiviral active ingredient
i n . trtheasn@isehadithib e cafrageephramam cdast havaimoonposidtiatng activ-
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~context, the orthnmyxovirus is tyﬁlcall i nfl uenza
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25RS\treparations for topical or mucosal use, preferably selected from sprays, par-

ticularly nose sprays, powders, drops, gargle solutions, foams, gels, creams,
- gintments, lotions, lozenges, and the like. However, the pharmaceutical

composition of the present disclosure may also be coated onto solid surfaces
of hygiene or sanitary items such as, for example, facial hygiene or sanita-

30 tion articies that are tvpicaliy' used in the oral and/or nasal areas including
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but not iimited to nasai tissues or papers, and handkerchiefs.

More specifically, the pharmaceutical composition may be applied, e.g.
sprayed — much like disinfectants - onto gloves, hygiene tissues or papers
including nasal tissues or papers, in order 1o exert 2 virucide effect at least
to some extent, thus contributing to reducing an individual's repeated self-
infection by contaminated fingertips and also 1o reduce viral distribution
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Ng MOCK cel s at different doses ranging
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Adenovirus and coronavirus infections are best treated using compositions

where ipta-carrageenan is the sole or predominant active antiviral ingredient:

Experimental triats further confirmed that also fucoidan is usefully applied as
an antiviral active ingredient in the manufacture of a pharmaceutical compo-
sition effective for the prophylaxis or treatment of pathological conditions or
diseases caused by or associated with a respiratory virus infection, the res-
piratory virus selected from the group consisting of drthomyxo~ and and pa-

ramyxoviruses. in this context, the orthmyxovirus is typically influsnza virus
A or B, and the paramyxovirus is typically RSV,



16 F19.3 shows the efficacy of iota-carrageenan in
reduci ng plaque formation of parainfluenza virus 3 in
Hep-2 cells at different doses ranging froma final
concentration of 0.1 to 100 pg/m . Odinate=

percent age of plaque formation after infection of
HeWDZﬁ@@éM’fs wi th parai nfiuenza virus 3 SuspPCISERNS006910
containing different con- céhtrations of

i ot a-carrageenan relative to the plaque formation of
Hep-2 cells infected with parainfluenza virus 3
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shows the results of a coronavirus induced cell death
g:h gltl on experinent in cat kidney |ICK) cells.
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absci sg; mngnf.%rﬁm;camkra%n%%twt ;888 of. o in

carrag enan I n rus suspensi o

the pr TdHES‘BaPF"E‘fﬁ"FP@&‘ﬁrﬂ‘*{qﬂed%ﬁaﬁq"rﬁf}qr gPﬁ?Pt'OFFPQWAPK—,

cel | s ¢aiis egtremfinichin ALhiles /8B HINAWirUsSuEpéhsich édtRaining

pr esermﬁe.%t b@ﬁ@entralﬁanpaf ioh- i

30Fi g. ‘56— ? neu ai c%ﬁéﬁé%ﬂ% %étﬁge&%g plague

kappa- ﬁloapn&f celis In ected with influenza A/Chile/1/93 HIN]
v:rus suspenston without iota-carrageenan {set as 100 %}; ab-
scissa =different final concentrations of iota-carrageenan in the virus

suspension in pg/mil.

 Fig.2 shows the efficacy of iota-carrageenan in reducing plaque formation of
~influenza A/Aichi2/68 H3N2 virus in MDCK célis at different doses
ranging from a final concentration of 75 to 300 pg/ml.
Ordinate = percentage of plaque formation after infection of MDCK
cells with influenza A/Aichi2/68 H3N2 virus sﬁspensibn containing dif-
ferent concentrations of iota-carrageenan relative to the plague forma-
tion of MDCK ceils infected with influenza A/Aichi2/68 H3N? virus’
suspension without iota-carrageenan (set as 100 %); ab-
scissa = different final concentrations of iota-carrageenan in the virus
suspension in pg/mi.
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carrageenan, subsequently washed three tinmes with PBS
and infected wwth feline coroanvirus HP in the

absence of the polyner. Fi 9.6 shows the results
of a HRV8 induced cell death inhibition experinent
35in HeLa cells. Odinate =percentage of uninfected .
cEVP0YRAEY i nfection relative to uninfect edepprsdhsorn
cells; abscissa =different ¥inal concentrations of
iota- 17 carrageenan in the virus suspension

(Fig.5A) or in the preincubation nmedium (Fig. GB) in

Elfyd.B* shdvis GR 1% i nfe | hi_novirus. .
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absci ssa= wasntny Steps } @bscissas differenphnal qpacentra-
FI TC- | 4561 qf deftar esrmgeenrandy ébs sinuc sspansiomin sgrper nat ant
was renoved fromthe cells; 1= first washing step of

t he i PBS. 2=seconcf washing step of the
ol Shobre b ARy o G Euea R PurtastoPRt Muetere
with pEasive fprmpatonseibonarainfvenzesinus S iofHedaREWs andifzach:
cel | dieagdranghighirbinaifiss RepddiRtioh Br Y810 48 Lmi.

O di ngy,gmaRel of uninfected cells afte
i oot anerer BB A5 8] pBB. D] ety afen i scsioncy prayested
absci $¥h2 oglis fresiepvbationpr 8 dnewhtotaiceoageshini sitdequent

car r ageeoaa of ihé pelyitiehlUSItS BSRETIRRM GHAT K sé’ﬁ{eﬁliog rrelh{ﬂve
©dar

t he prgi ' ' L ght rs),in . ug/m;

bar s oot Safbs Rt SPuteOh (RE Bhus Dulfud e
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t1nes py\ﬁrﬁ!.h C%H@%@eincubated with polymer carboxymethylceliuiose
{negative control},

Fig.5 shows the results of a coronavirus induced cell death inhibition ex-
periment in cat kidney [CK) celis.
Ordinate = percentage of uninfected celis after infection relative to un-
infected control cells; abscissa= different finai concentrations of car-
rageenan in the virus suspension {Fig.5A} or in the preincubation me-
dium (Fig.5BJ in ug/mi; Fig.5A =cells infected with feling coronavirus
FIP in the presence of iota-, kappa- or lambda-carrageenan;
Fig.5B =cells preincubated for 3 h with iota-, kappa- or lambda-
carrageenan, subsequently washed three times with PBS and infected
with feline coroanvirus FIP in the absence of the polymer.

Fig.6 shows the results of a HRVS induced celf death inhibition experiment
in HelLa celis.

Ordinate = percentage of uninfected cells after infection relative to un-
infected control cells; abscissa = different final concentrations of iota-
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25infected with RSV in the absence of -

i ot a- carrageenan. Fig.9 shows the results of an RSV

i nduced cell death inhibition experinment in HNep

cells. Ordinate -a percentage of uninfected cells
after infection and 5 days of 30 incubation relative
t VEHPH®ET ed control cells; abscissa = ti mecpmbndssossio
for addition of iota- carra‘@eenaninafl_nal _
concentration of 100 gg/ml to the incubation nedi um
(hours post infection). Fi g. 10 shows the

resul t §arﬂi‘ge§ﬁbrﬂ§\4hb%‘d§ %gs;‘fe%%{ca Qﬁg{él\)'cﬂl?ﬁ bl | raer}rcub?taon

3 ercen
o LR b1d BB L i 9 Bt e oyt oo shinovi
i ncubatusawpe 8|(HRMBE int theumrksdnee toé ibte-eairagdenes kig ,68- cells
absci sgamcdbtberens hfdvn:h i0t8-cBAhgLALE, %&é&deﬂﬂs vyar?f'yed |

iota- garrageena Vi rus suspensi on

Lota R BHEEIAD 0 LN T e cheme et

inhiblﬁFGEEGXEErlnent in 5HEp-2 cells. Ordinate =

per cent age of uninfected cells after infection and 6
rel.ati ve to uninfected

'dqcy ?o%“"(k?%lc b% r&lo gii'g‘-léi:\?llfegﬂ%tmcafrpﬂ%ﬂnan to Helz celis after

concerﬁ*ﬁc‘a?ﬁsbfr‘?s""@?hmgﬂ‘éth PB&ppa- or | anbda- carrageenan

in thGC'r‘tf!irfab!ﬁ:?élﬁi&]ﬁfsé\‘é/I 1l Clbé%-b%/é enérp c%b l%g%ﬁpﬁvﬁuore&
i ndu
éﬂﬁei 2 iR P 5585 o Sﬁa'fdé'me B’é’r"%br?Pa’g‘éS"o‘f washing

uni nf éé?@o“fdéPI°§"%fﬁt"élrPBS‘IfCéeEiTSﬁabeébauqmeatreQMan contain-
i nf ectieglsomentatoht Gak khorddSEhs She Teifll fﬁ—%’i@@%éﬁ:ﬁé‘&eﬁ Cf:f
concenpt @%:rs%ﬁh ‘Pfss' 9) ‘l-ec15 %rarsﬁ‘ﬁggp gu%fpguﬁ cells with’ PES;

fucoi dan e Vi
u = third washmg step of the cells with PBS.

Fig.8 shows the results of a RSV induced cell death inhibition experiment in
Vero cells.
Ordinate = percentage of uninfected cells after infection relative to un-
infected control cells; abscissa= different final concentrations of jota-
carrageenan in the virus suspension {dark bars) or in the preincubation
medium {light bars) in pg/ml; dark bars = cells infected with RSV in the
presence of iota-carrageenan; light bars=celis preincubated for 3 h
with iota-carrageenan, subsequently washed three times w:th PBS and
infected with RSV in the absence of iota- -carrageenan,

Fig.8 shows the results of an RSV induced cei.l death inhibition experiment
‘ in HNep celis,
Ordinate = percentage of uninfected cells after infection and 5 days of
incubation relative to uninfected control cells; abscissa= time points
for addition of iota- carrageenan in a finai concentration of 100 ng/mi
to the incubation medium (hours post infection}.

Fig.10 shows the results of an RSV induced cell death inhlbltlon experiment
in HNep cells.

Ordinate = percentage of uninfected cells after infection and 5 days of
incubation relative to uninfected controi celis; abscissa= different fi-
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sion in p.g/mM. Fig.13 shows the results of a

par ai nfl uenza virus 3 induced cell death inhibition
experiment in HNep cells. 20Ordi nate = percentage of
uni nfected cells after infection relative to un-
i.nfected control cells; abscissa= different final

comeemdezadsi ons of iota-, kappa- or |anmbda-capy RRGA
or fucoidan in the virus suspension in pg/ n? gg *
Fig.14 shows the results of an influenza virus 143N2

(FLU) induced cell death inhibition experinent in

HNep cgly ipate.= percentage of uninfected
ot s phnosSE AR iGtaP Sh B8 ot bt soeomen in
cel | s: P@#¥dci ssa= different final concentrations of
i ota-, kappa- or |anbda-carrageenan or fucoidan in

t W | i .Fig.15 shows. the efficacy
o 51 BB URE PO e o b el e CeRA PviRedh et
reduci HGPBIlitre formation of influenza A HSNL virus
iSEQde' Krcgmslté 8 p&tcedi@esof Q.i;nitﬁg&e@ e af?é??nf%éti&}} tgll,d‘rb -days of

i =i ue formation er . _
ot ect | oUSTR IR (S Tfafite B BN ChtoEryE: pesgisso = ar-
vi rus 6%’}53?5’?! BIPEHHPEPN Moot kappaner lsmhdetenagteons in

of i otte, vikiappspensioanihda/mar r ageenan or fucoi dan
rela- /9 tive to the plaque formation of MOCK cells

i nf eﬁ%eﬁl W thh i nfl uenza HS5NL virus suspension w thout
fgy P ?‘g%f eagesi'é%)oﬁ/& RSYhigdyaageelidlentheinbibitioni expkriment in
concerttier ¢gdlss of iota-, kappa-, |anbda- carrageenan
or f uauHiRaR: 4 Perkbiftad bH nMERAN SRR H iR reRtive 10 un
-infected control cells; abscissa = different final concentrations of iota-
carrageenan (dark bars} and fucoidan (light bars) in the virus suspen-
sion in ug/mi. "

Fig.13 shows the results of a parainfiuenza virus 3 induced cell death inhibi-
tion experiment in HNep cells. _
Ordinate = percentage of uninfected cells after infection relative to un-
infected control cells; abscissa= different final concentrations of iota-,
kappa- or lambda-carrageenan or fucoidan in the virus suspension in
pg/ml,

Fig. 14 shows the results of an influenza virus H3N2 (FLU) induced cell death
inhibition experiment in HNep celis.
Ordinate = percentage of uninfected celis after infection relative to un-
infected control celis; abscissa= different final concentrations of iota-,
kappa- or lambda-carrageenan or fucoidan in the virus suspension in
pgimi.

Fig.15 .shows the efficacy of iota-, kappa-, lambda-carrageenan and fucoidan
7 in reducing plaque formation of influenza A H5N1 virus in MDCK celis.
at doses of 400 pg/mi and 44 pg/mi.
Ordinate = percentage of plague formation after infection of MDCK
cells with avian influenza H5N1 virus suspension containing different
concentrations of iota-, kappa-, lambda-carrageenan or fucoidan rela-



Fig.16 shows the results of an adenovirus type 50

(Ad50) induced cell death inhibition experinent in

-HNep cel I s. O di nate = percentage of uninfected
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cells after infection relative to uninfected control
cells; abscissa -= different final concentrations of

i OV 200823857 ageenan in the virus suspensi on pOmEPIIS0s10
Fig. 17 shows the results d® an Ad50 induced cell
death inhibition experinent in HNep cells. Odinate=
percentage of uninfected cells after infection
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t i g4 6\shetys PBSr@0Hn df Anfadetmdrusitye $05R450) ihdied coll death

absencmnﬁ&.dn%@eﬁ%hﬁmm@&ceus'” order that the
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her
under s cf'qet H%"’Paﬁaﬁ‘é\ﬁf H@'“é%&ié‘b Folls afiss infeptigroretative thain-
exanpl 'é tecigdecararol cplfsy sbscissare dijtergasiesl osieenBBtordl & iota-

not t ccdv@geiamtin 4Rl vinds sidpehdifdid fid/m;i nvention in any
re- 25 spect. It is further unders ood that the :

present invention shall also conprise variations of
t ﬁ@ b phous e geults eben ARG dnffuted sl teathrintdbition bxpsriment
woul d ibeinzprdeaspl at ed by a person of ordinary skill

int hq}r@rntate Eéﬁ%/? ] op urin enpe (éejﬂg & gte’&%ﬁm rgiative to un-

di fferent conce i ONS O
i nf | udW2ateR ‘%ﬁ“FfGECﬁi!Saa%@'srse Fnﬁ'ﬁemt finai\@Cikenedtians of iota-

Vi-rus :&tzip}ﬁmsn dx?shecﬁl‘usaétﬁbé?ﬁ;:cﬁ@td%& Bdrs) &inithd bHsE Bation
Vi rus

i ot a- %gr rag éﬁhihb%%t grg %%ﬁf‘et 0 %Sﬁrg,ec@g%%rhﬁpgg in
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- In order that the invention described herein may be more fully understood,
the following exampies are set forth. The examples are for illustrative pur-
poses only and are not to be construed as limiting this invention in any re-
spect. It is further understood that the present invention shall also comprise

variations of the expressiy disclosed embodiments tc an extent as would be
contemplated by a person of ordinary skill in the art.

EXAMPLES

Example 1: Effect of different concentrations of iota-carrageenan on
influenza A virus plague formation in MDCK celis

Virus suspensions containing 60-80 pfu of influenza virus A/Chile/1/83
HIN1 were mixed with a iota-carrageenan stock solution to final concentra-
tions of 0.1, 1, 10, 25, 50 or 100 pg/mt. Confluent monolayers of the ca-
nine kidney celi line MDCK in six well plates were infected with the virus
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‘suspensions for 60 mn at 34C. The infection inocul um

was renoved and cells were washed wth PBS and

agarose overlay containing 0,6 % agarose was added.
Plates were incubated at 36Cin a hunmidified

at nosphere of 5 % COQ2 in air. 48-60 h after infection
t o agaeomse overlay was renoved, cells 5 wepgrsbRisisde
with crystal violet stain amd visible plaques were
counted. The percentage of plaque formation relative
to the infected control (w thout iotacarrageenan

tr deterng,n o] each 1 ot a- carrageenan
cosﬁ"gégﬁ %ﬁao f(?)'n,@r& gw#‘ PR U igoquium wigtentaygs @nd
t Ieglls M@F%x“@&h?ﬂhg’éér%‘-ﬁ Fmadsress, ovenlap cop@iittepdtedqdarose

rramxeaiddeﬁh PlapdsaqbR iheuddd an3@ic 'irni hHﬁsﬂﬁﬁ%d at&nosphere of &

%IE(L on ?%Swa}lmr mir%cé\p"( " @7“’%9"%{&’{‘ ‘@9%6‘3%"38 cells
| oY H® (?Eﬁ"?eé’g‘é’ﬁﬁ Svandelat siain @ YhibB(piayiesiweré Tounted. The

Examehtags of Eflsfcﬁn@tfoﬁﬁatﬁbnf AeRitiRBlto @GR ﬁ:@éﬂt&@&bm {Qthout iota-

[ uenz
{ o PaF LR RERARS b HelafIER for Splh e imnon samegrve-
606980 pf u of infl uenza Vi rus Al Ai chi 2/ 68 H3N2 wer e
m xed with a iota-carrageenan stock sol ut| on to final
C | f ar... 300 u fI uent
%%B“’é‘?é Pt 1t Pound Mot et it oBRs: 1 udope
F?e'%%ﬁrt VNGRS e pipRiey @dmm@'hof w@uvnaau%f%s/ﬂm HONS vi-
f ous IBOMBCK catis. 3460 Thrediatioadi ipRiyut MAFIHeH TCBOSwhE BBNEF d
a8¢la Gk lorrusakashethaisbh B8 and agar ose overlay
e

cont ai ni ng 6 % agarose was a d.” Plates were

i ncubated at 37C in a humdified atnosphere of 5 %
CEparipie 2i r Effef8-GQlifiierbt adricentramidracifiion-ddnRgagahase
over| ay GBIV Girué Blabds WEE 5L H RRSEVELR CTYStal
violet stain and visible plaques were countéd. The
percent age of plaque formation relative to the

i Kt usgedons eAntpipingHLBO it af vHiurspeenand/ANEE2/68 H3N2

detrer mixee dvifos uﬁé%rrh@és’&aﬁ %Eéc@(%ﬁﬁﬁﬂ t%qm%? BbARHQBons of

3 [

: %)E'% Qﬁciggr?%%% gﬁfnlx:[ ﬁ%er{t gnor]o:{%fgrsd%fu fé‘ed’éﬁ@ﬁd‘é’rﬂe\’ cell line
RirKrin spriwely P&é%ﬁewpm infadteshwith thefvirue Baspensions for 60 min

At/ [Tk 6BebBOR inbclikim Wwhs MadkvLedddSeelis were WERNDL Gith

&Bﬁgoegéargge &efrfag re%@{éaim g?)ﬁé]% :%aigsn%wf:ﬁ §d§edp | Péeﬂ:ﬁse were

i ot ‘%g G{)r ageenan
f'8F #3h GHEpe bupy %d atmgsphere i Sp¥nSPoinsair. 48-60 h
coter iifadting B@- mrqsbwmfiapmaalrahbwﬁﬂ ZalY WebS s3ind8 vBith

Brystel wbibliedinl SlchuiGRly AR olption to final
S:H?a centrations of 0.1, & (wer%é:%gﬁ% lrﬁ © POGCTRgP &Y
S eia RS T lé‘ae%fi' cqntp! {witgaw, iokoedrtagesran)
isoted§iarined for ideph Bote-ebiragdanas iconswitiatiphat es wer e
infected with the 5 virus suspensions for 60 m nutes

i AR IR LAY IES SRS 10, L L

re was
ggge%e%m% mniaa%@rmwen of ijivener &/Aicto (2568 edNi2n
airbgiim MDCKesklis5 % CO2 at nosphere. 48-60 h after
infection the agraose overlay was renoved, cells were
%&.&g&dw th crystalviolett stain and visible plaques

Fidget ofshiffargnpepncentratensodf ipteacarmgkenanadn on

rel ati ve parainfeennf dotcplagunt famativh ihae-2 celis
i ot acarrageenan) plates was deternm ned for each
I ot a- carrageenan concentration. As shown in Figure 3,
it was found that iota-carrageenan inhibits, in a
dose dependent manner, the plaque formation of
parai nfl uenza virus 3 in Hep-2
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15 cells. A 50 %reduction in plague nunber (1050)

was achi eved at an iotacarrageenan concentration of

10 jig/mM . Exanple 4: Effect of preincubation with

I ot a- carrageenan on parai nfluenza virus 3 plaque
formation in HeLa cells 20 Confluent nonol ayers of
MeWREL¥87853 wer e i ncubat ed three hours with pc®leponosmosers
carrageenan at a concentrat#on of 13, 40, 133 and 400
pg/ M. The iotacarrageenan contai ni ng supernatant was
renoved and the cells were washed three tines with

£ A ORIGR a3 66 ot b o B Eh ALl 1FE S W pferpixed

described 1 n
of"ﬁfb? e LRI ABRRITA PP f‘ﬁ'é*"%ﬂ 1o fnal gerasniationsTae0. 1, 1, 10,
peitc &t angel @ pginsiqliee Froxmed was idc@baleti 8 § ¢; daec.

| rtfo‘?-ﬁ!h@r% xﬁgﬁﬁléﬂrs B‘M—IEB%Eelllsgrtﬁ glxc\%l @l%%s overe infected with the

ment

r"r“?;@%%‘?’?&ﬁ“%% ﬁ‘?fe‘i‘ﬁ FiRYIEH 2 345 Cadhe fnfaptiominpigumends re-
lthW&Q agdlmds Wese gufaehai mgf@eamarml Siekisy ‘&:Bﬁtamlng 0.6
Pl9aagsrob® WiRtddaba Of nd LAl IV 106k In-2 nifmiit o, -
copgsaLrat [ n?(gﬁ_. Q?Tﬁ’é'%e '?%I WL I ”mﬁL ée%r?rué
pPE AEUB AT € Ren @e\,aqrq»psp(ﬁvgc dames gesaed, cells
alMeid stpinedovith coystalvipegesaincandnwasibip rbspRt vadre tcbentba MBhe
Obeicb&tagﬁfoe CIER T f&%t%rreia‘nog té Iﬂ‘% ffckd Fe SRS ?\%Hg ta-
' @gﬂr’%@e gtre]s cge ar e E%It: f dH ot
that 10t ar PRES E'H%‘fﬂ 1E’él F'?h l?rta 3 FWG?'&PP'}C%U&UOH
nodi fi es the Surface receptors of the host cell in a
WAy stowh i Fifurd 8CRRTAY fmgltﬁétqgtabdaprgf?&aﬂfa hibits; in a dose

paépyneémmrvmeuqﬁﬁue hiSon S bgrsin 2 5 Heps

vent ed even i n luenza virus 3 in Hep-2
ffg Bo71se v iip BORP @O0 2 1GHO) tas anbikiveyliangn iota-

agp&rmeermageenﬁaﬁonmi $0 iug/mal so proof of a strong

prophyl actic efficacy of 1ota-carrageenan.

éﬂﬁgle_{: Effect of preincubation with i_ota-carrageenan on parainfluenza
virus 3 plague formation in Hela celis

Confluent monolayers of Heta celis were incubated three hours with iota-
carragesnan at a concentration of 13, 40, 133 and 400 pg/mi. The iota-
carrageenan containing supernatant was removed and the cells were washed
three times with PBS and thereafter infected with parainfiuenza virus 3 as
described in Example 3, but without addition of iota- -carrageenan to the virus
suspension The percentage of plaque formation relative to the infected con-
trol twithout iota-carrageenan pretreatment) was determined for each iota-
carrageenan concentration.

As shown in Figure 4, it was found that iota- -carrageenan inhibits the plague
formation of parainfluenza virus 3 at a concentration of 400 and 133 pg/mi
when cells were preincubated for three hours with iota- -carrageenan, aj-

though no iota- carrageenan was present at the time of the infection and dur-

ing the sntire subsequent incubation period at 37 °C. Thls result indicates
that iota-carrageenan chemically or structurally modifies the surface recep-
tors of the host cell in 3 way such that receptor-mediated binding of parain-
fluenza virus 3 to the host celi is hindered or prevented even in the absence
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Subconfluent CK cells were infected in the presence

of iota-, kappa- or |anbda carrageenan at a

concentration of 4, 40 and 400 pg/nl with feline

coronavirus FIPV at a moi (nmultiplicity of infection)

of 0.1) (see Fig.5A). In 10 conparison, subconfl uent

Crveatop/eeser e i ncubated three hours with i Ofpgygpyy

| anbda or kappa- carrageenam at a concentration 0?3/0%910

40, and 400 pg/m . The carrageenan contai ni ng

supernat ant was renoved and the cells were washed

t hysag BS and infected with feline

cor on%ﬁdrgﬁljf In ﬁglg Eﬁ?rr&geﬁni’} IS rdsoapreghiets strongprophylac-

pdiastiraqysefdota-gers@penarhe percent age of 15 viabl e

cells relative to the unlnfected control was :

debamplened ehakt &4 13

concentration. QJ’}]%'C C%ﬁ aémgﬁ:‘ b’émffel'?ﬂlé"é"?ﬁﬁé@ﬂs

of carrage@ﬂéhe iWihiten of %oewmmmmdmmummd cel |

death in CK cells at the highest concentrat| on of 400
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L eLr eat ment of _the host cells with carrageenan
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Sedrmon binte it wiiehae ssgsl;ﬁe WeinBrea bl ﬁ%tegelivﬂréﬁcpgnngegﬁgg a
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#eive aiaride- camageenamBBustteho BRHt aRghd AR drfBeiss | s

wheéhariirattiod BenARSaRE S e L s&e, Tl Y
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T FAGEE RA RV YRIENeaRrERatMEDT by iota-carrageenan on
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As shown in Figure 6A, iota-carrageenan inhibits the
HRV8 nedi ated cell death at all concentrations. From
Figure 68 it can be . taken that, in contrast to

viruses -that enter the cell via sugar receptors, HRV8
nmedi ated cell death was not inhibited by nore than 5

% woassmeares400 pg/ ml and where cells were 154 CT/EP2008/006910
prei ncubated for three hourm with iota-carrageenan.
This result is consistent with previous findings

(data not shown) and suggests that for 1-1RV8 the

pr | target .cells with carrageenan
o BEHE Ay Rell HRy? BrTee Mg s Poetd thve:
be'BS'rTiQ‘Ié é(ﬂ'%?fl“f:e @éﬂf&gewnﬁgaMMengaﬂdwstm 40 gnd
t 1460 pd/m fdeedig.6a). IRdotnga@issh, tSUbemhﬁﬁeEJT@éﬂstJ)&e intu-
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46@ ig HIbleCelR deigive b Fhet ursinfected aentrak wes deteemintlidor each
Slméﬁﬁaﬁgﬁﬂnamgnmmmd and the cells were washed
three tines with PBS. The anount of residual

FI %hl;@%el l.ed cgrra}%eenan was determned with a
ot s Cant GLs 86y IBf SPRagRanan pibito by AIRVE mediated cell
r 8R¥0iat ¢l crecentyasionat Bt Howk it _gn bk Tsken3fhat, a@eb%#&t

| od Gine2E TRGEANS tha N A

f Wég es ﬁ-ﬁ, Eﬁ,teld ht oun%‘:] Jsﬂgrag%ﬁ%?&%\g? ﬁ}e%Pated c§I death
concent ra a'lnurees 8F V\g’ TN AOR b Anch yhges celin gvere
aPEingHazied Teiivree howrs stitwiotd-parfaggenan. Thid FBSuik abedisREbnt

| ith-pravicagReingd {mnmﬁ} %H:l ‘é@%% sisetqa§$o \fgg—get pre-

11 1D |
CPeich e Ihg Fhfe Bius Wl cebnth prtvise sgniicanty prosec
cAFrRgE %\'% fé‘H@sbeﬁB‘F‘“@dV'ﬁﬂCMﬂ gﬂrmgﬂdranos hhsusgmﬂ‘ ﬂﬁ&rme

o rtrhestsgm Trés reBal indisatet tNESHE e&ebtdr8Er RK ﬁ%}
erspsitbNBH héd mo 38%9%%229 gy? lchCDF Zt?r%qg ggt?n?légﬁﬁaiﬁsggénan

where the incubation perio
mnutes to 3 hours using the sane det ecti on net hod.
i teratdegemanos tiusdtaathang kdisdveBSréi #Da REISHN

and in thevaakm ?‘nlhgsceg:@wrgg%d that carregeenan
i nduces a nodification of the sugar receptors on the

J?rget cell surface involved in the 5binding of the
&9 Bl WeiRiiravbatagi With &i TQiabebedsibid-tarpiges e atad &&rcen
tetion af 400, 188, pehymeL LhIRfet hE rﬁ:ﬂﬁ@@t trefilthe UL BCE.

EXH%WQJ‘I’I@V& afd Ih%cct.eilgf erg 169 % Itfgrﬁg %n‘@fs p&%%gﬁﬁgﬁg :rt

a eenan on
gg rqsacﬁ@hfﬁ ~labelled carrageenan was determined with a fluorescent de-
tection reader {BMG- Omega) after removing the supernatant containing FITC-
labelled iota-carrageenan and after each washing step. The fiuorescent fight
units were converted into concentration values of yg/m! carrageenan by us-

ing & standard curve.

As shown in Figure 7 FITC-labelied-iota-carrageenan was quantitatively re-
moved (> 85 %) from Hela celis by washing the celis at least three times
with PBS. This result proves that carrageenan does not covalently bind to
the surface of the celis. The result was confirmed by a second experimentat
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10 Subconfluent Vero cells were infected in the
presence of iota-carrageenan at concentrations of

0.4, 4 and 40 pg/mL with RSV (nmoi =0.1). In

conpari son, subconfluent Vero cells were incubated

for three hours with iota-carrageenan at a
cofYeawesaetron of 04, 4 and 40 pginm. The PCT/EP2008/006510
i ot a- carrageenan cont ai ni ng4l5 supernatant was

renoved and the cells were washed three tinmes with

PBS and infected with RSV (nmoi =0.1) in the absence

of gk N . ercentage, viabl e cells

r esegt ‘?\t/l%%tté@t egﬁﬁ?nn;%r&?doﬁa% Sﬁ'tef'g‘?d 8T W minyienta3thoprs
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s Wiepimtr drona tieugagetroeli @atfaee .t hat is present on the

‘surface of epithelial cells. The results indicate

t this tor .is nodified by iota-carrageenan
a%gé@ﬁbéﬁsat Fﬁe _oTAykpRyetic gpll Rerestmentebyciotd-cartageandh on
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bl ocked. Exanple 9: Effect of eukaryotic eel

t t a-carrageenan at different tinme
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ewamcﬁrem F:é\ﬁe@':é‘tg%"arl‘ggéerﬁqus@a?es tisg&{ rr}l%léjhragcedaf:etzﬂe gleath |

ReAEh O[S of SoH e SEONS
i ot acarr ageenan 3%[?1 BRIViPenis ahsanr Brdpitimeaot amhbiring
BRfecTRR/ Infed@ouneihat BRViatiachbs B ebfdenacy ﬂéa;aﬁd?mes&ﬁé'&é%
chgar thbletwip ehdti i€ phdsBi HF e MF%%hftﬁ% %%l{sh g’pe resu ts

@,{msaq nf ectio
pr o ?Q}gagzltlh{csq? celé’a? BT i ‘&"?‘EXY SHacarges e Aamh theattach-

|"'fﬂ’i‘| fipYriodhe Ref/surbaticoareithe clubsah@antvirdd sfRRLGE)s S
Sidsemnblocientt HNep cells were infected in the presence
of iota-carrageenan at a concentration of 400, 133,

5,.5.,.2 and 1 pg/m wth RSV
éxdm]l Exdmpie 'g: "Effect of eukaryotic cel treatment with iota-carrageenan at dif-

terent time points after infection on inhibition of RSV mediated
cell death in HNep celis

Subconfluent HNep celis were infected with RSV (moi=0.1). jota-
carrageenan was added at a final concentration of 40 L9/mil at different time
points post infection as indicated in Fig.8 (0, 8, 24, 32, 48, 56 and 72 h

post infection} and the percentage of viable HNep cells relative to the anin-
fected control was determined for each time point.
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relative to an uninfected control was determ ned for
each iota-carrageenan concentration. As shown in
Figure 10, iota-carrageenan significantly inhibits

the RSV nedi ated cell death even at a concentration
a¥Gwwews1 pg/nm when the polymer was presa@irsbikiofisie
infection. This result densmstrates that

I ot a- carrageenan can be used effectively for

prophyl actic intervention strategies. Exanple 11:

Eidsahowfin PR BO01di6-cGftbdech bR UMBILRY il ESHE NSy, meai

ca genans I nh

getcﬁ.% efglﬁpa songangration of 10p|agjr2i Rueh| whemthg noiyrher was
ppg@@som 24 howfeeftednfartibheTis ee@noﬁnﬂfnstreie%-thakﬁ@a-
OEarzggéeﬁmg%rﬁ@%%@m ﬁb{:ﬂ/ %%@Q%E&taltnlag %!s%fexert antiviral

éf’lﬂca V4 and 10 eafg-@ C dfea h

20" Bo'1'f . Covrre FRARgYES dfeatmeqs| eharcanpdied i s easiy
Bhﬂsﬁe"fm'nahﬁé@tt@d control was determined for each
carrageenan and each concentration. 30 As shown in

Fi . hree es of carrageenan inhibit the
R%%@%—ét e?tf}eé é"é‘ﬁ‘?ﬁgFﬁc Heptment oy it iajg-parrageenan on in-
i ota-carr agé\#ﬂ‘aﬁn ohB&V oedisted el dngibsh HNdpesdis

Exanple 12: Cbnparlson of the effect of eukaryotic
rr.ageenan and fucoi dan on

i ot 8-35ca
%ﬂc;lahﬁ&?%ﬁt iep g%ﬁs affﬁfj df the. presence; of iotagarrageenan
s?fbecs?f’fqeutéﬁtﬂomeﬁ%e1 3% 44er'®. iSnPearidetl pipimitviieh gB¥SENCE
ofmdi g0al)c Ahe ageenage an didbicaNGa Beldt refitivR RS %HtJn%é&Qd

chon‘/t‘rgpw
1) . Tﬁé%ggerréglﬁtdﬁgéeg%h '\ql)ltaa%%%ﬁﬁféa" %%qcfgﬁ?té‘?rht ive to
an uni n- fected control was determ ned for each
gt shbo;m md@etgaairﬂamd oaazbeém@:giﬁﬂ'baﬂﬂ? wm RIRSN medi-
ed v\@edtﬂe &1 gnt tt .G
v[);“ls . ah Hf g cgagc%gn %@'gh %?rioﬁ a%nl q{mmﬁ Ctg? |P§'3’513f
co%’%""éen”t af 'P%H’ 8‘?“?5‘ Eg"eﬁ‘l‘ t\%ﬁ@ﬁ“%?\%’eb&%inﬁﬁ—qagageenan
rﬁ%?@rﬂse@ §ffiengveln faarophviadiisdoietamtios stlagdgadsor € an
interesting candidate for the 10 devel opnent of

ts,.f I | axi s d treatpent of RSV
—m%@gl@rﬁ'n Eq{eég of Bﬁr}% ary3ic gl eqtmant BY, RHfyestti carraapqnans on
t r eat ment ThA 'Ph!btilﬂpf%fri”e‘?rﬁ megiated)ealhdgash in HEp-2 celis

HEp-2 celis in 6 well plates were infected in the presence of iota-. kappa- or
lambda carrageenan at a concentration of 0.01, 0.1, 1, 10 and 100 pg/m!
with RSV A2 virus {imoi=0.001). The percentage of viable cells relative to

the uninfected control was determined for each carrageenan and each con-
eentration.

As shown in Figure 11, all three types of carrageenan inhibit the RSV medi-

ated cell death in HEp-2 celis with iota-carrageenan showing the strongest
effect,

Example 12: C._om_parison of the effect of eukaryotic cell treatment by iota-
carrageenan and fucoidan on the inhibition of RSV mediated cell
death
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and fucoidan on the inhibition of parainfluenza virus
3 nediated cell death 15 Subconfluent HNep cells

were infected in the presence of either iota-, kappa-

| anbda- carrageenan or fucoi dan at a concentration of
400, 133.3, 44.4, 14.8, 4, 1.3 and 0.4 pgim wth
paratngizesnza virus type 3. The percentage p,

vi abl e (hence uninfected) Hbep cells relativgwygm?&%mm
uni nfected control 20 was determ ned for each pol yner
and each polynmer concentration. As shown in Figure

1 t s._of carrageenan inhibit the

o BBl Bt KRR wire P Beimrosrose Bt iav-prespasenan

cénfl duggidan gtat eensentratieenbA0BNDIR, L 115 4511LDBEE B4 with

efRB¥Cimoi £OCD1 WAA pefceAtdyl it Ridske HRED E%F\ﬁllemdv}:! ﬁg 48 tunin-
cel'I's at an

' - i.eted || death
Lt ol G B 5 ot s e

afin9eatBlet-car r ageenan. Exanple 14: Effect of
ei karyotic cell treatment wth different carrageenans

a I; he inhihition gof influenza virus
;g%f"*?’n“égfﬂ?@a"%&%e coftah o inty it e p medierad ce

30 i HBEP £aliS At & KensArEDEne &f 14 poiml -whenaibpmojymer is pre-
| samdarrioginfectior Facaitsh fsumerelom di infer6inG WahEAbOR: e

itk ok o gk ok it o 89 i

viable Il Nep cells relative to the uninfected contro

T Ao @l B ORI B o ol CoRgecpans
concent r atgn@Fucoi f 4.0 Figure al. ree
types of CcaF; rdag@en%n i n%wawlﬂjt'%'(%]rhe'l F|g'a hPTTISRTR Wiup PsmediRgsd
nedi at ed ¢&l' 188t h in HNep cells, In addition, it
was found that fucoidan inhibits the influenza virus

HaZonmBatina HRpCRIts viR@tidieds iNER: Abs@lte tegﬁér iofa;, kappa-
cqgmg{ga@p%rgaogteg M@; u%f 'gf ot - carr algceenan. anple 1o.

ffect of O frarentegpp #hasoarenatienid M de3oh 44.4,
5\% Erti eI @il vt RasAnlysinag weus orpeel.i T detcdvizide
oéMabie (hence uninfected} HNep cells relative to the uninfected contro}
was determined for each polymer and each polymer concentration.

As shown in Figure 13, all three types of ca rrageenan inhibit the parainfiu-
enza virus 3 mediated cell death in HNep cells with iota-carrageenan show-
ing the strongest effect. Fucoidan also inhibits the parainfluenza virus 3 me-
diated call death in HNep cells at an extent comparable to the inhibitory ef-
fect of kappa- and iambda-carrageenan.

Exampie 14: Effect of eikaryotic cell treatment with different carrageenans
and fucoidan on the inhibition of influenza virus H3N2 mediated
cell death

Subconfiuent HNep celis were infected in the presence of iota-, kappa-,
lambda-carrageenan and fucoidan at a concentration of 400, 133.3, 44.4,
14.8, 4, 1.3 and 0.4 yg/m! with influenza virus H3N2. The percentage of
viable HNep celis relative to the uninfected control was determined for sach
polymer and each polymer concentration.
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Vi rus suspensi ons contai ning 60-80 pfu of avian

i nfluenza virus H5N1 were 10 m xed with a pol yner
stock solution of either iota-, kappa-,

| anbdacarrageenan or fucoidan to final polyner
concentrations of 400 or 44.4 ag/m . Confl uent
nonekeyers? of the cani ne kidney cell |ine 0“0
well plates were infected wrth the virus suspensions
for 60 min at 34C. The infection inoculumwas renoved
and cells were washed with PBS and aga- 15 rose

(0}V/ Ci | g %, a se was added. Pl ates
on st BB 10 o e AR B Rerey Rl e Bren
%VEEED Hi3HQdT‘Fd=aT459 @l dﬁ!aﬁf ingiNéméadict {romidithe:, AQREOSRund that

oVerdidan inbisits eRDERhensOlihe
vle%e%?:é%ﬁéﬂ%érhg enP:o?a ':;?i %gﬁ‘agﬁbegeém%agh ﬁ”f.ﬁgr?at "

percentage o aque forrra P& ative to the
i nfected control (w thout poI ynmer treatnment) was

déxenpieidéd Eibect 2l cﬂﬂ@rhnp@éryd@énﬁﬁdan%&ﬁaon%’ﬂ )Smf%(/iancilnﬂu—
concentrat I&ﬁ msﬂw?m u(ﬂc%g‘ rl' fPeW?g.\:K/?ﬁi oun

that plaque formation o Vi an I§s H5NL
was not influenced by iota- and Ianbda carrageenan

aiirus szohdemcorh‘lammgeﬁo 8Rapp af adiah &ﬁ’ﬂ.@ﬁ%‘;ﬂrﬁﬂmbm Swere
i mixeddese qﬁﬂgmge‘ﬁ ue tion

I:;rgav i.an ?nfij ue za&\:/%gﬁl%?\féﬂepmig%ﬁ’ﬁ SP"@ﬁce
aviarr rnt YeHs9n to dnpl Ratwpenfancentitions ©f G408l drddas d
r k@M Gentivenhmahplased-@ the nhsige kidhey £615 ul.et mucfkdin%t Qell
t hates K@Eﬂ@ %f@é‘treﬂaﬂﬁﬁ Wv:@sﬁ%@rﬁs@zfr@bﬂﬁy el %X E”%l‘!ﬁplTBe

dues havi

r eS| n
ToflckiBe Hc O B8 1EDPUGH pat eslle e e REA M PRS B Rga-
WICER oV eiiacanntzinieg a8 % pgtivee iwasi duiibd.OMaE vaste bh44S at

t&f’f!: B Mﬁﬂ)fldﬁggisiﬁﬁer@ &ls degd hm%ﬁb g%néé H%@{er ml}legtron
(B 2Bt By RS Borlely” SRR et vith crpwl ot agan

| Ot a-carragee
R d”s’lﬂ_ﬂ péaqugs V@rg cauRteo. Khppgradntage hi pid5@: fofimation rela-
pdedenhagdemtd ‘tbﬁbble(mh%ﬂt 98?%}& Er%bﬁﬁén\fﬁw‘é@ db2fmined for
WakR bekiad aﬁ&’@&&?bﬁ ?Srt) enir ﬁ{] ian, for each

I ot a- carrageenan co 28 As shown in
Fi gure 16, iota- carrageenan significantly inhibits
tA$cShauB0in figlira16d itoebd fcﬂﬂ&tthai&&i&dibeaforrﬂaﬁ&ﬂ&ﬁé\};&,{ifdfﬁgnza

afrus Gl‘ﬁlNaswé‘s P .hﬂber‘/«\!&%y D& Qg#ﬁél@t;dal {%E;gﬁ?%%;q{%tfuc-

uring I nfection
| rﬁ%ﬁ ca?‘(vgﬁert P G EoearaagBbar Web@mewfﬁmnner
&1e Bavys rpprbiphyf avien diflushes vient HBNT in MOGY 64)is€8ince
agah RFluefgleBag ﬁﬂé%r@iﬁlytbhﬁisstg%é{rgea R I’gglﬂg%ﬁ GHR Ql%a 23

novi ruses from s
ey he IR0 Rk EtE RelToRbn i oRran meaorefe Ribs mRRte
SyvEeiiorcdd gaﬁfdf‘ieééﬁt”mfa‘-%@nk@‘e | ot a- carr ageenan was
de- tected (data not shown). 10 Exanple 17:
SRTRAL 10 P o pdl: eukafvggge%kﬁf%%%ﬁ%ﬁﬁ?ﬁ e ©

celT treat nmen -car
| nh| bi ti o‘i?"&ﬁemmfh’ém igRiBHiog ¢ [adeleratines type B {Ad50) medi-
Subconf | e bell 8legrhcel |s were infected in the
presence of iota-carrageenan 15 at a concentration of
/m with Ad50. In conparison,
%&b- ’é@‘g “itﬁ't" %%|'Wf§°%ﬁ%th%@amdﬁrw -cairagesnan
RAFLEIFH IR A THyBehdud, 6.8 4 0NnBent 1034 winiokith

AGRD. ThS pangndagegddiakié HNept@é AR 8Nhe [Rffected gon ral

VAHOS: carrageenan was reno
and tf@" g%? fﬁ%?é&ﬁa%gﬁga%%r &8t %% t h PBS and

infected with Ad50 in the absence of the carrageenan.
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20 The percentage of viable HNep cells relative to
the uninfected control was determned for each

i ot a- carrageenan concentration. As shown in Figure
17, iota-carrageenan significantly inhibits the Ad50
medi ated cell death at a concentration of 400 and 40

f ived micdio2ios7 t he presence and 25 in the absengg; 20&8;‘0&6916
i ota-carrageenan at the tine of infection and during
the observed infection period. These data indicate
that iota-carrageenan nodifies the cell surface

r %e&tog\[n a&%gdlﬁgﬁga)gt% g%gr%?%ﬁrnglr‘in \ﬂsﬁlill Eﬁ‘é Wz'c{sﬁgékﬁpdﬁ?

otq’?éFd §%ib#§q5b§vm abalsloycgmaenontahéow @is|4 pg/ml diHehahe pbiy-

r ecepd present3 thanQ-&l M élRﬁ'@;LiﬁﬁatctlQif: 13’h o %@!t%@gg)ndlcatlon

ane b AEEn fay be Wb ior HeGRI BB RyeGis Iryerventign

actPirgiss Agaiagt adanovifus op ther subtene B tab. 4050 soticser, avhen

nethet ademiviruess trbm @b@ﬂi&'ﬁﬁ@ bid Qrwérlagcléﬁggﬁe 'ag gﬁ%er énentai
n

t fs@taééT&é?sfchéd Qbo?é %B}nﬁgglpt ef¥ 90f 835@ cgrr?%eﬁ:}rfni; Wﬁl‘c&?

socl at nf ectl on
‘?‘ﬁ%d @I%E?‘éﬂ"’f‘”f'ﬁm the group consisting of

par anyxovirus, hunan influenza A virus, and 10

.
agRdmE Y9 o CQan%HQcWB?ﬂ% et of gf%gegesg PEpa O 5

is a vi rusm?ﬂta‘f‘”tsrﬂ?tér“?”égfﬁﬁf‘ ethp ighigition of AdbO mediated
recept or - isdlideattd at t achnent to the cell, the
receptor conpri sing one or nore sugar residues,

I 15 epar ansul fate residues.
pFSStFC%r g"%’ﬁr r aa I ﬁggnwgr%r'"fﬁg?ddg tRe pregenre of iptexsamagessian

2at yRRRcENHatien gf #8840 and rywg/int wéthi AdS0. Pa L aMPBAGGN! Hih-

Zadhflueﬁﬂ—lads EABORBANNEMatdtd for dhiret! RFEHith TotGl A4 denh at
a cMh%'ﬁﬁ"aﬁor?g% QO{) ezio and 4 pg/ml prior to infection, The supernatant
containing jota-carrageenan was removed and the cells were washed three
times with PBS and infected with Ad50 in the absence of the carrageenan.
The percentage of viable HNep cells relative to the uninfected control was
determined for each iota-carrageenan concentration.

As shown in Figure 17, iota-carrageenan significantly inhibits the Ad50 me-
diated celi death at a concentration of 400 and 40 ugiml in the presence and
in the absence of iota-carrageenan at the time of infection and during the
observed infection period. These data indicate that iota-carrageenan modifies
the cell surface receptor for adenoviruses from subtype B, which is known to

be a sugar receptor, while adenoviruses from other subtypes probably enter
the cell vie different receptors.
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piratory virus is a human influenza A virus. 5.
| ot a- carrageenan for use as clained in claim4,
wherein said virus binds to the host-cell via a cel
surface receptor that conprisez sialic aC|d
25r esi dues having al pha 2-6 i Qages
| ot a- carrageenan for use as clained in clain11 or 2,
wherein said respiratory virus is an adenovirus of -
subtype B. 307.|ota-carrageenan for use as clainmed in
claim3, wherein said para- nyXOV|rus Is selected
from the group consisting ofC i par ai nf |l uenza
virus (HPV) JLype T HRYqLEpeoRs JoRY 2008 3, HPV type
\gﬂ RSY |.ot a- carrageenan for use as clained ‘i-n
cl % CIMEAdP n sai d par a- 35myxovirus is RSV. 30
9.l ota-carrageenan for use as clainmed in claim1l or

2,1 whefgin. ?a emahhﬁanlmmax e%@ﬁvéb&%uﬁ( fga égéﬂ%san antivi-

|s sel ecte fron1t group caonsi sting_.of acut
chfhacdivedngighieatip @n‘t’lﬁrm@e”F'ﬁ?'rﬁOt’“%os'té‘?’haé medicament for the

Crpﬁcbm}ylmld:t(ﬁ' the pdpsdutiel réaspemhery syghpiosn, Eanstibh Idrlcssease
v\%éér{%%né Es;o%cl: %8.%?‘2 a?ifn@ggeog\n a gr}mg?%:ra o?y v%ﬂs selected

c &9gi the wuafcon@ﬁémg @fapwaWXﬁrfhés@m@mmfang A virus, and
sweaidvirtls AnGbeatydration. 1010. The use according to

any one of claims 1 to 9, wherein the antiviral

phar maceutical conposition or nedi canent i s adapted

f8r tdptcedrraicenanrfonuse gssdhimeskinadm $, prrefeinableyrespiratory

: p(lﬁpaafseéjv%s ?r’;a‘ikéd%e}s% 'h%@t c@ﬁ Wec@?{&ﬁéﬁtat&e&tachment to

ncl udi i nhal ati on

et chreroBH TR B RS e B4y SigE s 1R ably sialic
u&adam¢mpdmnguﬁaxammymmme of clainms 1 to 9, wherein
the antiviral pharnmaceutical conposition or
nedi canent is adapted for oral administration and is
ptef er’%@f%ﬁfﬁ’r@éﬁﬁ?’éé"%s%aﬁ|°&fﬂlﬂ?dé6lclﬁ‘moh or g vRergin said res-
seratesoViruh iBra satantyyvépar at i on such as a dry: povvder
tabl ets, capsules, or dragees. 20

4. lota-carrageenan for use as claimed in claim 1 or 2, wherem said res-

_piratory virus is a human influenza A virus.

5. lota-carrageenan for use as claimed in claim 4, wherein said virus
binds to the host cell via a ceil surface receptor that comprises sialic acid

residues having alpha 2-6 linkages.

6. lota-carrageenan for use as claimed in claim 1 or 2, wherein said res-

piratory virus is an adenovirus of subtype B,

7. lota-carrageenan for use as c!aimed in claim 3, wherein said para-
myxovtrus is selected from the group consisting of human paramfluenza vi-
rus (HPV) type 1, HPV type 2, HPV type 3, HPV type 4 and RSV.

8. lota-carragéenan for use as claimed in claim 7, wherein said para-

myxovirus is RSV.
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12. The use according to claim 10 or 11, wherein the
conmpositionis liquid or sem-solid and conprises as
a ready-for-use preparati ondg(pta carrageenan in an ‘
amount of between 0.01 % and 10 % preferably between
O 01 %and 5 % nost preferably between 0.1 % and 2 %

9. 25p %Faqrag%r?arﬁg& I%S% e'iﬂﬂafrﬂé&lm PAIHFP ofPh w}l%l‘(ilf said patho-

accor to cfa

logiek conditien waiseei isorlacied drom hAGETevmsPIIsINGE! acute bron
chﬁﬁé‘d&‘nrﬁﬁfc H%cﬁfﬁ@%ﬁ@nSIInQEﬂrsC%fdilﬁgeﬁmé Urmtﬁﬁohtls '

orar o koG RS Eohst o b BB P Rgh e
whke b yaidedygiitom Msel@@ddswnddmogr@upgonaistjhg|0fﬁ1fgver pain, diz-
Zigder ?ﬁi@ehﬂggg\ﬁg‘gﬁﬁg E@@ d%_ﬂ%&ﬁ?foncon’p” ses

Kdappa- carrageenan use according to claim
14, wherein the conposition conprises 50% or nore,

1097 ef‘ﬁfea@ié’ag&r%rfgf tdf’@rﬁ)eon@hd césipect ad Dym&r?'hdjhenmtenral

0
R S
cosahpaesand én . préferebly pespased a6 @i #gn ﬂ@i%ycrén@ gintment, gel,
po%vc?érm?néluﬁﬁ 1P goWEI%P ¢oNintRAISLIGPRNEY [ foafn f liguiielops, or a gar-

fises at ast one pharnmaceuti cal | y acceptabl e
gl%é@ tign. and/or addi ti ve. 1017. The use according to
claim16, wherein the pharmaceutical |y acceptable -

add| C i & a

Ty kéﬂt ﬁﬁee[ §{%rgdfrfgst @gﬁg@l‘f’%hﬁm ('t)c%(|9 W‘%Peéﬁgﬂg? ﬁn:;iral
pr@omauﬁubcalpmrasgmwncqﬂ medigament iy gdapie! fpgral administration
ar@cﬁ%’r@f%bhpgﬁép?ﬁr% héia Mﬁ@iﬂeddlluﬁah dorpﬁlsiﬂ aaryblid alrlsylid

B e S RIS Slefggagagg% on in

| ess. 19. The use accordl ng to any one of clains 1

124 OI lﬁ}e M@@B@é&dﬁﬁ?t&emsﬂd 610'?1 C@/ﬁ@!’éiﬁ%ﬁe%oﬁﬁo%ltﬂfn is l‘ECled or

I ot a- carrageenan g %
semie?oéwdawd/cwpmﬁs 2p8freadkdar e pupbaraty. fofg;garjageenan in an
arAGER i BatWeern0)0 0B andf10ck ap nefetalilp be@weehdr. @1 K% anlde5 %, most

prgﬁ%p gf'\{ é?g\%%éq PS‘} & dd 2 NG PSSR, FBl¢VRYIO8R ok Ao lume of the

preparation.

13.  The use according to claim ﬂ, wherein the composition is solid and -
comprises as a ready-for-use preparation iota-carrageenan in an armount of be-
tween 0.01 % and 10 %, preferably between 0.01 % and 5 %, most preferably
between 0.1 % and 2 % by weight. :

14,  The use according to claim 1, wherein the composition further comprises
kappa-carrageenan. '

15. The use according to claim 14, wherein the composition comprises 50 %
or more, preferably 70 % or more, and especially 95 % or more by dry
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25 21. The use according to any one of clainms 1 to 20,
‘wherein the conposition is attached by either coating
or inpregnation to a solid sgyface of a hygiene or
sanitary item particularly of a hygiene or sanitary
gl ove, ti'ssue or- paper, -especially a nasal tissue or

e i@, Col : > AR, WY Ob¢
WREAE ot Br S B U ol TG REiaR B0y L O8F carrageenans
peasenbin thar@®pesiti®n20, wherein the conposition is
integrated in a |ipstick. 23. The use according to

ny one of claims to 22 rein,the.conpositi iy
167 BBF udo g ol B Bk B8 P ATEENRh tBrios ISGIC Ty Omposition
furthéveompripsurideastiooe pbapoacelitiprllyoaedapiable careieraind/or ad-
dg ive ingredient. 24. The use according to claim -
, wherein iota-carrageenan is present as an )
additive, particularly as an anti-paranyxoviral or
12Nt | Ti¢ Lo ayxsrdinigito catim 16 avhencamthée phatiecewti¢dilyomsceptable

- a %B‘gg;ﬂ%{'ﬁ% Qste%%tr lgﬁggﬁii%&tgé}/l?;a@g%gfaﬁ)g%laiYIﬁaﬂfh’ig\fgi salt, preferably

a shbgidd, sspeciatlytsodiupyor gotassiest ¢hberddsand/ or
i nfl ammat ory di seases, allergies and/or conditions of

‘ '@gcio}' ahggé‘%{ﬂ?ﬁgﬁégﬁ%&fémg%iggg%jﬁﬂﬁ%%:&ﬁicgﬁgacceptab{e

sflaihptesghral thzoodinpbsitioorindirsameent of itk an léssdipvefgnaily of 0.6
%%‘?ilg% a high-risk patient selected from 10the group :
“consi'sting of a COPD-patient, an asthma patient, a -

person with aller- gies, a person w.th inpaired

19 MUDKe uSRBEERIn®to BHY BRBATYCIay®d €MD 18Ndvierein the composition

cér?x%ﬂ? sI g I;;tart cl)lp Qllpoe%’tibi?aq%'arrageenan by way of its salt, preferably by way

of a sodium salt.

20.  The use according to any one of claims 1 to 19, wherein the composition
is sterile and pre‘ferably pyrogen-free and allergen-free.

'21. - The use according to any one of claims 1 to 20, wherein the composition

is attached by either coating or impregnation to a solid surface of a hygiene or
sanitary item, particularly of a hygiene or sanitary glove, tissue or paper, espe-
cially a nasal tissue or paper, a cotton swab, dust mask or sanitary or medical

facial mask.

- 22.  The use according to any one of claims 1 to 20, wherein the comp‘ositioh

is integrated in a lipstick.

23.  The use according to any one of claims 1 to 22, wherein the composition
further comprises a non-carrageenan physiologically active compound, said
compound optionally as the main active ingredient.

24. The use according to claim 23, wherein iota-carrageenan is present as an
additive, particularly as an anti—pa'ramyxoviral or anti-orthomyxoviral, ad-
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juvant together with one or more non-carrageenan physiologically active sub-
stances that are typically applied in the prophylaxis or therapy of infectious
and/or inflammatory diseases, allergies and/or conditions of an impaired or
suppressed immune system. '

25. The use according to any one of claims 1 to 24, wherein the pathologlcat
cond1t1on or disease is in an individual being a high-risk patlent setected from
the group consisting of 'a COPD-patient, an asthma patient, a person with aller-
gies, a person with impaired immune, cardiac, or pulmonary system, and a

“transplantation patient.

b



