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ANTIVIRAL COMPOSITION AND METHOD OF USE TECHNICAL FIELD
5The present invention is in the field of immunology and antiviral agents
and relates to a pharmaceutical composition comprising carrageenan as
apelivaamiviral ingredient and to applications thereof in th&ézé Q{I;]ti Nosi
or therapeutic treatment of rhinovirus;infections. 10 BACKG B'OF
THE INVENTION Picornaviruses represent a very large virus family of

small ribonucleic acid-containing viruses responsible for many serious
human and anihél idiseasasD Riedratvituseshncdedfiaur majergroups:
enteroviruses, rhinoviruses, 15cardioviruses and apthoviruses. The
hypramiingvisyses consist of at least 100 serotypes and are the primary
causative agents of the common cold. Because of the large number of
s%[{)ty es, development of a vaccine is problematic; antiviral agents may

20 thélEfre BE RE EsappiBadirle fEinmuolrmenfuast dral sgents and
ctifiesde sfrhsurrotrdingcaprsidpeitiioh comais-fpwmvirelqereteins AR 1,
\ER2WY RBraviekV dyr EdRieing Y R4 sy BR-amd VP aresrrganieed e 8% n or

reREaAG RLOWUDEH Jeasapedial units, These are thought to be the cause

of antigen diversity associated with these viruses. 25 Rhinovirus (HRV)
infections lead to the common cold with symptoms such as fever, cough,
andl DieSalpoRge stion - RVWRFETHDR is the second most frequently
recognized agent associated with pneumonia and bronchiolitis in infants
39@(};0%9 children and commonly causes exacerbations of pre- o
EXISting anrways die8akE o EEmit ASuians kbt Bbekastreic acid-
PRATSHURR dikegse trsaprtipriisrpm\aReckomnis assutiatedwithiiseases.
dtiecttisd maermeinaifof dsthimeapxagerbasionsdapandisg, oRiageiankis
lipkerbiarastimafosiitalizatias in both adults and children. 35Present
treatment approaches include the application of rhinovirus specific RNA,
%s disclosed in the DE 19825395, which binds to the canyon region of the
capsi AT ANIS Pesuees RPRp IRt addpest (849 rerapeineadalheldne
Fesiyremolativie aebitdirigaad celhinfection. Bnather giehothrge number
consprisa® e acvainistiationokspiublad GANhRlsias Qﬁﬂ%ié{ﬁgé%%@f may

eMrd asdisebsedinhedls 32000000 I8 145:0,000 802 WA
truncated ICAM-1) to ne%trallze viral particles (vmonsﬁ.

asurroundimg capsid, which contains four viral proteins VP, VPZ, VP2 and
VP4, Protzins VP1, VP2 and VP2 are arganized into 60 repeating protameric
icosahedral units. These are thought to be the cause of antigen diversity

associated with these viruses,

Rhinovirus (HRV) infections lead to the common cold with sympioms such
as fever, caugh, and nasal congestion. HRV infection is the second most
frequently recognized agent associated with preumonia and bronchiociifis in
mfants and young children and commonly causes exacerbations of pre-
existing airways diseassa in those with agthma, chronic obstructive
pulmonary disease or cystic fibrosis. HRV infection is associated with one-
third to one-half of asthma exacerbations depending on age and is linked 1o
asthma hospitalizations in both adults and chiidren.

Present treatment approaches include the application of rhinovirus specific
RNA, as disclosed in the DE 19825395, which binds to the canyon region of
the capsid, which is necessary to host receptor (e.g. ICAM-1, intercellular
adhesion molecule-1} binding and cell infection.
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Chemical compounds with antiviral activity against rhinoviruses are

disclosed in EP 0523803. Rhinovirus symptoms are caused by an overly

or unspecific reaction of the 10 immune system. Therefore common
tantmens#apms of a rhinovirus infection include administratigp-0fvysa7/010512
analgesics such as aspirin or acetanminophen/ paracetamol, as well as
localized versions targeting the throat (often delivered in lozenge form),

nasal decongestants which reduce the inflammation in the nasal passages
HAreshstrictriyddoat looskeesse st eougticsuppressats (which warletas or
sippressdbetonghvrafigy efshedyainanbyudginatheonucys indhes

lungsy, g@@%ﬁ&ﬂ%f%ﬁ@&@%ﬂ@% ngssuch as,bromphenirarnine,

c:{hlorfﬁl?inlramlne and clemasti ich reduce mucus gfan secretion
ht combat blocked/runny noses but also may make the user
drowsy). 20 Sulphated polysaccharides including carrageenans are known

K Heendrh faictheisandiyivalritinacirdn-a mest ujerestingrevieav-corgzalez
Mikcisk&d (1987 ApERgiob. Agents Chemother. 31, 1388-1393) report

an antiviral efficacy of dlfferent sulphated polysaccharides including
iota-carrageenan 25 against several animal viruses. lota-carrageenan
MR ARtRATRPAR IV HyBRvSeth & e iVelofssly virudess Ul rgasiien, of the
SemlikiForestvir U (8&id)e vaneiniaw itus and i ftisanssodrefa ek iy s
(A%):@ﬁ%&g@t!%m%m%&%&%cspﬁﬁ%?g&é@&@@k% @\/g@wway

I had ffect on th
saaE s DR s ety

matitis
\}igﬁa%a@ %ﬁfaﬁﬁ"%ﬁa@‘ﬁ&wmw@%f%@z@@mmﬁwwa@mwmw@ce
dbgvinflarsuitingt ipolpeavetuirives sgeh as colisivsaisyllats/dgansivessels,

w@mwwmwruﬁa&anﬁ&mtm@péw@ﬁg shnpleXafus LHEN) brain
miljomasyi A AL, WQ;&QQ OQZQ%%PQTAEE%Q HURPLZ W e

200 /OO 88 |scloses therz%) F#‘é’ reatment of viral infections
h

exciu r n8kug SR fERHEE poivsalERaTHRS éYY&’Fﬁsr educe
éﬁH‘&@%@ SELStPO0SNH7 inB3oRraissl bdeskery usmwfnosss but aiso may
larabel abeanrssgedransigr inhibiting the spread of a sexually transmitted
infection including HIV-1 infection, Yamada et al. (1997, Carbohydrate

IRQkymesd ﬁBWS&%%n'QQ“ﬁBQﬁ@& c%;rgéég%%qg%@eaﬂr%wﬁt'yﬂw art for

ty of | - and iota- 10 d their sylphat
%ﬁ%}eagﬁé‘é’a}%} B S tob EAAD e boR e ARDE seic

[B<h AR B I9189- 488T s GoSmatigstiviy-of 3BRAGEEHarP RRTRRR Ardivial
Wididetiadlafgeiittuen hgainsttmi pessimplexraded detigdngilasa tarrageenan

against several animal viruses. lota-carrageenan showed antiviral aetivity
against the enveloped viruses H8V-1, H8V-2, Semliki Foreat virus (SFV),
vaccinia virus and African swine fever virus (ASF) and against the naked
encephalomyocarditis {EMC) virus. lota-carragesnan had no effect on the
enveioped viruses vesicular stomatitis virus {VSV) and measles virus and on

the naked viruses polio virus type 1 and adenovirus type 5.

US 2003/181415 A discloses antiviral activity of sulfated polysaccharides
such as celiuiose sulfate, against various enveloped viruses and in particuiar
herpes simplex virus {HSV), Papilloma viruses and HiV.
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Carlucci et al. (2004, Antiviral Research, Elsevier Science BV. 64,
137-141) disclose a protective effect of larnbda-carrageenan on genital
herpes simplex virus infection in mice. 20Pujol et al. (2006, Planta Medica

- disclose an antiviral activity of a carrageenan isglated from
égigalﬁz?%l/ﬁ%ttsbergii against intrapegitoneal murine herpes gi%ﬁ‘f@?(“%ﬂ‘é”’”
infection. The term "carrageenan" is frequently used a collective term for
linear 25 sulphated galactose-based polysaccharides extracted from
sevee0{odasy ceat)olbismostiyssaras athiskanst gelingaris,
stabllzenpreRbINTISni QM AGAHICalARIa UL RIS ADOTE. IS
mcgggathea&% é%{?gdlfferent carrageenans depend_lng on'the sc_aaweed genus
from Which they are extracted. The three main types are iota-, kappa- and
lambda- 30carrageenan, which differ slightly in their structure and degree
off SuBsHHiAtiIb NG iEtaschriageenantisea.selbo b fopaungsigbaies galacidBiting

preslopnantly 8@%@@@%%&@@%9:@9%%%@lﬁ%‘—ap%‘éegtion,

Chondrus crispus. Kappa-carrageenan yields strong, rigid gels and is
predominantly produced from Kappaphycus cottonii.

L%W@ér%gé&%%ﬂ; WAGR y thatsfirbsresmenl ichriets Fugiienuss 32,
usedid thiskencdainsprotiiets. «-Deaspité thelafg kaayys astiviiat activity

of Sofpe A fOgeeNABE agHASEYY eS8 sUchasS, e.9. HIV or HSV, the
mechanism of how carrageenans exhibit antiviral activity still needs

céagfjgatign. In thhe g%@égf the above, the present invention now provides
foF & Carrageahah- BRI RS0 RI M StiftaRAn BriosroBHbiisbees
P EEPERR) HisrinenEor AevI Y iodestmranahiistb)tExpermidatdssic/ls
|gadifigrioatie rpre benpdaventipiahave Seryisinghegdemonstrated that in
spite of possible reservations in the art selected carrageenans exert

lviral .activity inst,rhingvirys infections (rhinitis), with
B AN T Beraai, SORIARNRCS Y fpetd?-141
sRlaEsforigéeriie rE sTichieabdgeanmoreanrantivirahigifettivess simplex
atios vt izs Boractivei@antiviral ingredient in the manufacture of a
pharmaceutical composition for the prophylactic or therapeutic treatment

INQYIrgs jon..In.a secong.aspect re is provided a solid |
?Lg?gr% %\{ s@?gﬁ%%t%oﬁfeﬁcgr%b?ébgeirfagt‘é vﬁiﬁc%geaﬁﬂmmm; activity
SOMpOList FEfHER atedk ey G mkarePaspé agtiis e s presidedesl
EMTNS- barraioeimapi $or Usesimaeraintiviral effective amount as an active
antiviral ingredient in a pharmaceutical composition for the prophylactic or

thesapentiCdseaimrenizol ddfiRavisusiNfeGEOR. collective term for linear
sulphated galactose-based polysaccharides extracted from seaweed
{rhodophycese). It is mostly used as a thickener, gelling agent, stabilizer or
emulsifier in pharmaceutical and food products. There exist more than 10
different carrageenans depending on the ssaweed genus from which they
are extracted. The three main types are iota-, kappa- and lambda-
carrageenan, which differ sfightly in their structure and degree of
sulphatation. lota-carrageenan is a sofi-ge! forming suiphated galactan
predominantly extracted from red seawead Gigartina steflata and Chondrus
crispus. Kappa-carrageenan yields strong, rigid gels and is predominantly
produced from Kappaphycus cottonii, Lambda-carrageenan, which is the
most common form, is frequently used to thicken dairy products.



Therefore, the present disclosure in its first embodiment relates to the use

of carrageenan as an active antiviral ingredient in the manufacture of a

pharmaceutical composition for the prophylactic or therapeutic treatment

of a rhinovirus infection. The term " active antiviral ingredient” used herein

refers to a carrageenan compound that when applied in an effective dose

or. amount interferes, directly or |nd|rect or both directly and indirectly,
DesRifA 18 HARBITR IR ERHO Sl BELOF Y SRy TaR SRS ey ruses
suchyith, o 1Bast i ptr{ of iBeMBHBNIS ipfdivceytigeasta it thativiral
actrioyptédnsisting lafifirces ida penetration of a eukaryotic cell, virus

replication in a eukaryotic cell, virus assembly, and virus release from the

In 'mQCtE RUKAYORE Cellolfalsoen AS’FQP&&S eﬁxt%ge%w :%%H&?‘”Ym a

Iti VIrus titer |ncr ase or i ecifi UCI a viru ter
R DR R AP AL eGP a SAEAR R PR or
the@@@%@&?ﬁﬁﬂ%%@%@ﬁﬁ%éﬁlé@m|hfﬂtﬁtti'ts|brotects from, at least

to some extent, or reduces the likelihood of coming down with a viral
Expefestials Theipresentpbairagsputinakbaempasitiensaayithvs Peiemonstrated
thaﬁ‘%'%ﬁ%@%‘# B%E%EBLQ@E%FJQS&%S% i3 ral liectiog. Jaﬂ?a?efé'?]ans exert

actlc treat t" as %e ein r lates to
ant e 2 P P e B LM B aeeenan
y‘e%&&t‘%@ﬁ?ta"ﬁ%&ﬁ 10 some extent or reduce the risk of falling ill W|th a
viral infection. 5 The term "therapy or "therapeutic treatment” as used
SUNIeren relates to the administration of the present pharmaceutical
composition to a virus-infected individual in order to alleviate the
$ ws(gloglcaftm&act of the |nt§cdotn |nclud|¥1q reduction in severity and/ar

gro S e?lmlnatl olg- c]arraé;reenanp}g E antiviral

e'ff‘?éﬁﬁ‘éf'duamﬂt‘%t ﬁés%lé‘%’i]uﬁe%"@é‘d%‘d Wﬁr&ﬁé%%t)du%té%ﬂﬁ‘%@wﬁrﬁ of a
phanfestisn] catd-mohetiiéomifititba or gpbyaeivh of duvendaijotrgiatment of a
rhilagtesahfioigst or any other kind of microbial infection. The collective

term "carrageenan” as used hereinafter refers to a mixture of at Least two

In aogé‘%ure B def‘é“a% 81&%89%&’9& ;%en%r 5' ?Paor'g’ﬁ%%ﬁ%’c'a%&a%r

carrageenan, Ixture
‘mW&ﬁBé‘@ﬁrYQ&%éHSrﬁ%‘HE&M?@'BPR&}SHH‘ TSRS RS RRRE  or a
mixture of iota-, kappa- and lambda-carrageenan homo- or
in deterdpaymers fhetess exphiiidy statéok etbermiseconoriessise differerntiviral

eff@&@ﬁr@inGrtﬁaqmiV%@|eafﬁ0rﬁcth9e’5p£fﬁt9fzﬁaﬁ ﬁﬁgﬁi@@@rﬁisﬁ‘rtpsﬂrebtﬁrmaceuticat
con‘f@&%ft‘%ﬁ”%‘r“ﬁtg @ LR "&9"9?% g’ LRWE CALLAGRERARLCAMAAURT; rus
f eit iota-,

one type o appa- or a-carrageenan. A carrageenan
inf Qﬂjpolymer comprises subunits of at least two different kinds of
carrageenans, preferably selected from the group consisting of iota-,
Thed@ppseanldel arddacdisagsenanrsitsufiits. Yisrdiradatreditddeteinbitarse of
cartagdenim mixtug" ateaeageenans mayralfenefahtotaCoMpOsitenued of a

phéﬂﬂg@é&c‘?&P %'%é‘s’%t"t‘&naﬁtvﬂwénﬁ'é’dfﬁw%rﬁg'SPttﬁIel‘éﬁéb‘B{&etl‘é%‘ﬂrﬁént of a

eteropolymer, the "mixture” thus primarily being a mixture
rm%?vdfﬁ% E?Eta?r%gee?taz subunits as part of saldpat Ieas)t one ’
heteropolymeric carrageenan present in the composition. In a further
Theertotimentite diddiostirdnglatient’ surshl ahedaihriiefevirdiccemposigaenan
corf@ioprephylactie ios thegapesticinsanwbekein saidi g3moyirushisiattiontsdares,
dir@GYE OF Siidireeig ghmmeetﬁ injrelien. Hhe Wﬁéﬁ@&ﬁ?”ﬂg%”%ﬁeb%%%wrus

tnfe%mo%ogltl o0 &3 3 uIE(Jargg{a Pe‘ii"'ado"ca“o“f“”{sats at 188a %% part of
Gtion. BuL. Steric ora p licati on

thed&%@ﬂﬁ%?ééﬁ@%‘f&tfiﬂv&ﬁé é&é%%%‘fé"@&hfé{t% %”rﬂ‘r’uﬁrﬂ% W\%r%ctﬂé‘fs
weight carrageenan fractions. The carrageenan useful in the present
disclosure has a mean molecular weight ranging from about 15000 to
5000000 Da. The low molecular weight fraction comprises WO
2008/067982PCT/EP2007/010512 6 carrageenan at an average
molecular weight ranging from about 15 000 to about 50 000 Da, the
middle molecular weight fraction from about 50 000 to about 500 000 Da,
and the high molecular weight fraction from about 500 000 to about 5 000
000 Da.



5 In a preferred embodiment the pharmaceutical composition is adapted

for topical or mucosa] use. Suitable galenic forms of the ready-for-use

preparations are creames, gels, ointments, powders (including powders

for inhalation), sprays, foams, or liquid solutions such as skin lotions,

gargle 10 solutions or nose drops. Other suitable forms of galenic

preparation will be evident to those of ordinary skill in the art, including, for
PERSHAIRG o S34RIVIY BelRibny i stcinel inatinada ia egkerygtiasell, virus
assapdiyiroat thevaotiveraiftaseal ingredidats itife presentiborypusitionitypittallylso

end@epmasm@tée@sixqmemﬁpa@ﬁwtjpmlmam@@tab)ﬁwﬁm #ctease or in

Rl e R AL Tt o
SY5 é%%n{n%%f &e@d?rlﬁ#\% ratld?ﬁ 8fiiﬂe ac(flvg{%1 %%%e‘?ﬁ?g [&5 ?ﬁ)ﬁig &dﬁ?\ﬁé@cy
n Al HeRiGikaakafiomy Ak '@%%ptem.@%c% w@%mﬁe%@hh%@ of

CotfinRgataystatite ealitabielasdipvinylpyrrolidone, gum tragacanth, gelatine,
starch, lactose , lactose monohydrate, alginic acid or maize; a lubricant or

ThéYsfastant éH&hﬂ%’%ﬁ@ﬁW%ﬁ}%&fﬂd@Fﬁ @é%?ﬁgg&ég%%ﬂhﬁﬁfg?@d efore or
aftgﬁgﬁ%t ggjré: é%ait% grl\rfiw ur r?gr %J‘d tives in {he f%%r %%Xn%a%rbg rolR%alligctzc
treﬁgpﬁmtecﬁo Biﬁfgrg?freb"H Lajakthgtagdhts, @“@étlé@fgﬁrfro% ciife &Erpent
pPhafFasecatigafirparOEEIan HpdpseRIOHT RISIEEGhAlieracial kiaid doidpme extent,
or phbsphte dgidepfapionidlaeidhsulfimt adiet t@raric acid, or combinations

thereof. 30 Further ingredients may be present, including

non-carrageenan drugs or pharmaceutically active substances.

Carrageenan may be used in the form of any pharmaceutically acceptable

35 salt, for example sodium salts of carrageenan may be used. Other

pharmaceutically acceptable salts include, among others, potassium,

lithium and ammonium salts of carrageenan. 7 In another embodiment

the disclosure the composition is for topical use and comprises

carrageenan in an amount of between 0.01% and 20%, preferably

between 0.1% and 10%, most preferably between 0.5% and 5% by weight

(w/w) of the preparation.



Usually, the composition will be provided as a non-pyrogenous, sterile
preparation. In case of a liquid preparation sterility may be achieved, for
example, by filtration through a suitable membrane filter. Methods for the
manufacture of sterile or aseptic pharmaceutical compositions are well
known in the art and are not part of the present disclosure. However, the
pharmaceutical composition of the pl%sent disclosure may also be coated
Tharersvlidhstimare o'of Higfiepeubicsartetiméntasfosesanapiifacites to the
adimygigimetosrsanitatiopatoiesithatrasedypically stseddnihie arah andigtinfected

indPiRRlATGRS Seh a% nﬁﬁ@bﬁ@@%@f papRiScad ch%efﬁ}év'%?ectmn
incHRaRl Rl B PIATIAREIE L SOMPORURIIY 8° RRIS SRR or

isi ectants o loves, iene tissues or
U RE LU oF&@}H%O@éer{%r@%@aawécm@égtwga@ﬁe e, bY or
asspgigteshtshtiisioeabdfgciemdmduiieEudineatatibiifanfectmewsntion of
seccomtaminiated fmgertips fntalsor tae dticer vifat spreddamanghdifferent
individuals that are in close, e.g. hand-to-hand, contact with each other.

Th@@\?g%%ﬂﬂ%e%@é?i %ge%%e %?rr]lja%%' I\?\%{@([ cg]égperi%hgg Qe lterigl%a}(e of at
Eeas r%Bsﬁ %ugﬁ%{%ﬁ‘raﬁ%‘iﬂg ﬁ%%t%ﬁ f?&%%”ﬁff;‘ﬁ@8 iR B mers,
I en&PréstﬁEi%% BbtiGhswails, @i dRasrE aerRil nindRidBre rofipiticks and
kapnaydse fagaerate chtobdntar BRantivirab e ffectvi: arsougtohsarrageananure
of These ygiene ansanitaben- asiciessanbadked BropRYBTIAIMMAFAIANKess
exwmw%@es&met%@smg&@% QIY@Em%g%ﬂrﬁgq%ﬁ%'ﬁt o P ihCene

spiP pEevggl‘lon or rge ucc%osr(lz l% a risk of infection. Accor ly, inon
mgnt F} istlos e felates to such a use, wherein the antiviral

composition is applied to the solid surface of a hygiene or sanitation
A Gartigigeprarticutewigpol vriergiene ordenitanlove tissusgeepaparompound of
oneespaaltf agasat tisgae, OkapPer, BY eidnes RORHRG SELRRHCIRaLARrageenan
hetERSHOIANrAPRSINA H@g’i@l ; ﬁﬁiﬁgra%?e%ﬁ&%agéggu;tkggh%ﬂ#%%%ﬁ{ kinds of
Car"é%%%ﬁ%ﬁ?ﬂé?ﬁ%%wgs R R e Rk S rnotioee

CI AL, W?@S?@@?r@&é’m%dlment the disclosure relates to the use of

at least one member selected from the group consisting of the homo- and
Whheterepaiyedets dfdintinakappahandianhdatopsrageeaaradbca SREGHG als
ref 6!";1'@0&1 'MSH‘% BRthH rﬁfa@fk@é %@%%fﬁ@ﬁéggﬁlﬁf%gg}% %gg% Pc{fsﬁﬁfﬂgd'ient at
Eeagf 8'595‘ u[]{ﬁ“l %lf' éé?m%é{ngﬁ gt%? N Hre oft H%hp&ﬁ]&my

rrageenan, - éu htrace amoun

ppa- an la
bei grﬁp EH4Ss eé_?i?és@{falg‘c??%'ﬁéﬂg%{ﬁﬁl@étl%g Kradidrafglsashene
hetgigpelyhaeaisichy eearabmyasert i che sgerprsitisresent in the
composition. In another embodiment the disclosure relates the use of

In safagrenasBbeEANURSIUR QbanantiMsabeorpPestipWVRGHEINByiral
con‘?ﬁé’gﬂ?éﬁt'%rc%'f’%'ﬁﬁ%& fer, ‘Dt?ﬁe@g&?t 0 r!g@bdah%%r%ge%l /grh%gVIrus

mfec ){tlﬁre of at l?f?t two& said carrageénans, in an amoun of
more. 5% BF ory, 8504 BP b B Bl %5t more of all

carrageenans present in the composition. The percentages are given in
Theppresanby aveight (B vivasert ladive toithendiy sueighteof thecpitapeeptnstion
to tefetredito.oin mnotlel enthedimenithedisglosugstelates @éuﬁﬁ@ﬁ{%@al or

r %,
e e S T
1?. IFa ethg esent

lota-carr te%%’gn reela?vert%ctth &' total t?r We ‘-il ﬁFB?&%
dis ?éEé%thﬁstﬁe"%ﬁﬁbw Wl?hévst%\ﬁeréazﬂageféﬁahmﬁﬁ%@%ﬁwémoo
Da. |ilesvisy applytel mowreishhdrastivopolymesiescarrageenans. Carrageenan
was found to be non-toxic upon oral or dermal administration, or upon
inhalation, even when applied at extremely high doses and was therefore
classified as "generally recognized as safe" (GRAS) by the Food and Drug
Administration (FDA). 9 In another embodiment, the disclosure relates to
the use of carrageenans in the manufacture of an antiviral composition,
which further comprises at Least one additional pharmaceutically active,
antiviral compound, preferably cellulose sulfate. In another embodiment,

the present disclosure relates to the use of carrageenan, preferably
inta-carraceanan in the maniifactiire nf a nharmaceriitical comnoncition for
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BRIEF DESCRIPTION OF THE DRAWINGS Fig.1 shows the results of a
HRYV induced cell death inhibition assay (XTTassay). Ordinate=0D
measured at 492nm; abscissa-different test samples; 1=uninfected cells;

rtnireatesk-infected cells; 3=infected cells treated with iota: an;
4=infected cells treated with kappa-cgrrageenan; 5=infected%@%§§?%ﬁs”

with lambda-carrageenan; Fig.1A=cells infected with HRV-2; Fig.1B=cells
infected with HRV-14. Fig.2 shows the determination of peak titers of
SLPEAISEAIHS homi.mfem@waiﬂmjlsmé@@w@ssgwam about 15 000 1o
U et oo, T e s ot A e Bae 50 000
b Lo okt At VR ateden rom abour

2 /Q67982PCT
cggge% PSP BRIt AP G8ENHA was added one hour after treatment; P

(prophylaxis)=the virus suspension was preincubated with the indicated
cmawﬁwmoé@gm_ &Eléiﬂe.%aglﬁll'\f&rﬁ%bE‘Qﬂf}&%@éﬁ%@@%@%&{%ﬁﬁéﬁ for
o's Si T; were infected at a multiplicity o
L e e, S B S v e
(FIEFRAIRT 2 PGRy BROPHIR ORISR @YD Isig Ryt tincbminpomders for
itaaakege shanven {nnibitiorr dfatithovikusotreplibatiosion infésted gargle
mohaivnasal epithakabeells dricsminakb FE4DFLARSRYSHRAEUNAS 7 will be

Te titerd 3 ISSAZ, entration of carrageenan i ml;
@?@%@ﬁiﬁégﬁfﬁgﬁﬂﬁ R SR B Y rsa
1g.33=ce sylnﬁésétt%tg?/v ﬁwgﬁ 1%%%%% “¥is infected with HRV-8;
Fig.3D =cells infected with HRV16; Fig.3E =cells infected with HRV-39;
Fity@F=foells infeatetl svith iR Y- 83 eitl e dtshow pieefficaty@sition typically
otareasag RNBBAGHBSIKBIRYVILISRHERY acceptable carrier, and optionaily

further additives or ingredients.

A suitable carrier may be a diluent, e.g. water or saline, an excipient, or
another vehicle suitable and useful for the administration of the active
ingredients. Optional additives may be sslected from the group consisting
of 8i(,. Ti0Q,, a binder such as microcrystalline celuiose,
polyvinylpyrrolidone, gum tragacanth, gelatine, starch, lactose . lactose
monohydrate, alginic acid or maize; & lubricant or surfactant such as
magnesium stearate or sodium lauryl suiphate; a glidant, such as colloidal
silicon dioxide; a sweetening agent such as sucrose or saccharin. Further
additives in the preparation can be but are not limited to buffers or pH
adjusting agents, e.g. seiected from citric acid, acetic acid, fumaric acid,
hydrochioric acid, malic acid, nitric acid, phosphoric acid, propionic acid,
sulfuric acid, tartaric acid, or combinations thereof,

Further ingredients may be present, including non-carrageenan drugs or
pharmaceutically active substances.

Carrageenan may be used in the form of any pharmaceutically acceptable
sait, for example sodium salts of carrageenan may be used. Other
pharmaceutically acceptable salts include, among others, potassium, Hthium
and ammonium salts of carrageenan.



20repeated treatment determined by CPE reduction assay. Ordinate
=CPE reduction in %; abscissa=concentration of iota- carrageenan in
pig/m1; Strain HRV2P0= original rhinovirus strain (no replication round);
Strain HRV2P10= rhinovirus strain HRV2PO0 after 10 selective replication
rounds on Hela cells. 25 In order th§t the invention described herein may

be more fully understood, the foIIowingBexampIes_ are set forth. The
In SRRHRBIo S BROKITTSIHAETFRIASERS BRI HRBCS Fbrto'BE Eomembdtagnt
corfimiisag thisramesntion in any sespect.df isdovthen uhdeéistaod e thereferably

betRfESEN. iNyeRtionoshah sl A0 SumRrisecvrliationsof thesexpiesshint (w/w)

of § igclgged ggjb{%)diments to an extent as would be contemplated by a
pergonpoafrorcﬁnary skill in the art. Example 1: Effect of different types of
carrageenans against human rhinovirus type 2 (IIRV-2) and type 14

Usyghigy- 185 350Mie2668/08708 e CRIRPS0B7 /5051 DO iEFRPUsg sterile
preberatsitater the cdability of thpitk |y epss ddterminddi it TO X2 XTHassay for
exa(BigaabyAsishavenin igusn b iEwasleunt Hiatdhe mast efleathvis for the
maRQYEIGFIVEP i9lasRaTRYCENAR MM&éhw&?'&%@ﬁ%ﬁ&ﬁy%gﬂ%ﬁtknown

. .both types of 5Srhinovirus while, lambda-carragee olumn
0 R GO ASE PO B LR BHIEAEL againet HRV-2 but o
against HRV-14. Error bars indicate the standard deviation between six
Ho&@%‘??%%%H%?H%ag@{ﬁmmec%r%gosition of the present disclosure may also
be coated onto solid surfaces of hygiene or sanitary items, for example facial
hygiene or sanitation articles that are typically used in the oral and/or nasal
areas such as nasal 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, in
order to exert a virucide effect at least to some extent, thus contributing to
reducing an individual's repeated self-infection by contaminated fingertips and
also to reduce viral spread among different individuals that are in close, e.g.
hand-to-hand, contact with each other. Depending on the nature of the
sanitary or hygiene item, the item may be covered, wet, or otherwise
impregnated with the pharmaceutical composition.

Such carrageenan-treated items may also include but are not restricted to
cotton swabs, dust masks or facial masks. Even lipsticks maybe formulated to
contain an antiviral effective amount of carrageenan. These hygiene or
sanitation articles can be used prophylactically or along with therapeutical
treatment against a viral infection and may assist in the prevention or
reduction of a risk of infection.

Accordingly, in one embodiment the disclosure relates to such a use, wherein
the antiviral composition is applied to the solid surface of a hygiene or
sanitation article, particularly of a hygiene or sanitary glove, tissue or paper,
especially a nasal tissue or paper, by either coating or impregnation.



The polymers indicated in Table 1 were tested in a HRV-2 and HRV-14
induced cell death inhibition assay (XTT-assay) at a concentration of 100
pg/ml. As shown in Table 1, iota-carrageenan yielded protection against
both types 150f rhinovirus (a" + " indicates at least 95 % protection as
compared with uninfected control celgs). Kappa-carrageenan and
lampda-carrageenan were active against HRV-2 but not against HRV-14.
T B RS CATL AN A S PR T et RILL B AR GlFosUre are
copmesAnt et ahlbnbalh mMAbRbY) EffdetencardoyTedleadt it fichastaitg ed
plaPdlymesudRMVEE eiRMdoloarEadageekanwh trkidppa-Carrageenan -
Lambda-Carrageenan
in its preferred embodiment the disclosure relates to the use of at least one
member selected from the group consisting of the homo- and heteropolymers

of iota-, kappa-, and lambda-carrageenan.

in a specific embodiment the antiviral pharmaceutical composition of the
present disclosure is substantially free of carrageenan forms other than iota-,
kappa-, and lambda-carrageenan, - although trace amounts of such other
carrageenans may be present. For various applications, iota-carrageenan may
substantially be the only kind of carrageenan present in the composition.

In another embodiment the disclosure relates the use of carrageenan in the
manufacture of an antiviral composition, wherein the composition comprises
either iota-, kappa- or lambda-carrageenan, or a mixture of at least two of
said carrageenans, in an amount of 80 % or more, 90% or more, 95% or more, or
even 99% or more of all carrageenans present in the composition. The
percentages are given in percent by weight (% w/w) relative to the dry weight
of the carrageenans referred to.

In another embodiment the disclosure relates to such a use, wherein the
composition comprises not less than 50%, not less than 70%, not less than 80%,
and preferably not less than 95% (w/w) by dry weight of iota-carrageenan,
relative to the total dry weight of all carrageenans present in the composition.

The above carrageenan concentration values likewise apply to homo- and
heteropolymeric carrageenans.

Carrageenan was found to be non-toxic upon oral or dermal administration, or
u;jon inhalation, even when applied at extremely high doses and was therefore
classified as "generally recognized as safe” (GRAS) by the Food and Drug
Administration {FDA).



- Chitosan - - Carboxymethylcellulose - Carboxymethylchitosan -
Example 3 25lota-carrageenan was effective against HRV-2 and HRV-14
in a treatment and a prophylaxis viral replication model. A significant
reduction of peak viral titer was observed at concentrations equal and_
higher than 6.25 pg/ml.  However, igta-carrageenan was most effective
in the prophylaxis model against HRV-2 in which a reduction of more than
in 90@bgriethbgskaienisat Botidirolssebselaksd. to/Che use of carrageenans in

th2GOaLHaCAG2PE TIRBAONT/AN08Hhdosition, which further comprises at least
one additional pharmaceutically active, antiviral compound, preferably
cellulose sulfate.

In another embodiment, the present disclosure relates to the use of
carrageenan, preferably iota-carrageenan, in the manufacture of a
pharmaceutical composition for prophylactic or therapeutic treatment of a
bodily condition selected from the group consisting of microbial infection,
inflammatory disease, allergy, and impaired or suppressed immune system,
wherein the carrageenan is present in combination with at least one other
pharmaceutically active compound or drug. In such a composition the
carrageenan may exert anti-rhinoviral adjuvant function. Said at least one
other pharmaceutically active compound or drug may be selected from the
group consisting of a steroid, e.g. cortisone, and an antihistamine.

In another embodiment the antiviral pharmaceutical preparation is for the
treatment or prophylaxis in an individual that is especially susceptible to or is
at an increased risk of a rhinovirus infection such as a high-risk patient
selected from the group consisting of an asthma patient, a person with
allergies, and a person having an inflammatory disease.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 shows the results of a HRV induced cell death inhibition assay (XTT-
assay}.
Ordinate=0D measured at 492nm; abscissa=different test samples;
1=uninfected cells; 2=untreated, infected cells; 3=infected cells treated
with iota-carrageenan; 4=infected cells treated with kappa-carrageenan;
5=infected cells treated with lambda-carrageenan; Fig.1A=cells infected
with HRV-2; Fig.1B=cells infected with HRV-14.

Fig.2 shows the determination of peak titers of supernatants from infected
Hela cells by TCIDsy assays.
Ordinate=TCIDs5, titer; abscissa=concentration of iota-carrageenan in
ug/ml; U=untreated cells; T (treatment)=cells were infected for one
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12 Example 4: Effect of iota-carrageenan against a selection of human
rhinovirus subtypes  Subconfluent HeLa cells in 96 well plates were
incubated with a virus 5suspension at a MO1 (multiplicity of infection) of

Wb. 4G mina@fter infection with the virus suspension, nutrientRediim. 014542
containing polymer in 3-fold dilutiongyvas added. 48-72 hours later the
viability of the cells was determined with TOX2 XTT assay (Sigma). EC,,
values were calculated with the software Excel-Fit. 10 Table 2 Virus OM
ES= HRWu1 4 RN 6 BR85S0 Oaipeine 24 pghad:- sc@hngibks added

400pg/en38bpg/hier treatment; P {prophylaxis) = the virus suspension was

Fig.3

preincubated with the indicated concentration of iota-carrageensan for
on hour before infection. Further processing was identical to T: celis
were infected at & multiplicity of infection of 0.01. The peak titers
were observed at day 3 for HRV-2 (Fig2A) and at day 4 for HRV-14
(Fig2B}.

shows the efficacy of iota-carrageenan on inhibition of rhinovirus
veplication on infected human nasal epithslial cells determined by
TCID assays.

Ordinate = TCID,, titer in logs; abscissa = concentration of iota-
carrageenan in pg/mi; MOCK = untreated control cells; Fig.3A =celis
infected with HRV-1A; Fig.3B =cells infected with HRV-2;

Fig.3C =cells infected with MRV-8; Fig.3D =cells infected with HRV-
16; Fig. 3t = cells infected with HRV-38; Fig.3F =celis infected with
HRV-83.

Fig. 4 shows the efficacy of iota-carrageenan against rhinovirus after

repeated treatment determined by CPE reduction assay.
Ordinate = CPE reduction in %; abscissa = concentration of iota-
carrageenan in ug/mi; Strain HRV 2P0 = original rhinovirus strain {(no
replication round}; Strain HRV2P10 = rhinovirus strain HRV2PO after
10 selective replication rounds on Hela celfls.

In order that the invention described herein may be more fully understood,

the following examples are set forth. The examples are for illustrative
purposes only and are not to be construed as limiting this invention in any

respect. It is further understood that the present invention shall also

comprise variations of the expressly disclosed embodiments 1o an extent as

would be contemplated by a person of ordinary skill in the art.

Example 1: Effect of different types of carrageenans against human

rhinovirus type 2 (HRV-2) and type 14 (HRV-14)

Subconfluent Hela cells were incubated with a virus suspension that was

preincubated for 5 min with 125 pg/ml of the polymers as indicated in
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[I7pg/mi lota-carrageenan was active against all tested human
rhinoviruses on previously infected HelLa cells. Carrageenan
concentrations needed to inhibit 15 50% of the cytopathic effect vary

Withiro@eisibezrange of <0.5 pg/ml for HRV-8 and 400 pg/ml fe-HRMal410s12
This result indicates that iota-carrageenan inhibits the replication of a

broad spectrum of rhinovirus subtypes on infected HelLa cells. 20Example
5; Inhibition of rhinovirus replication on human nasal epithelial cells by

iJUL S BB et eiipiay tenviabiisa biithetdkcelis (Promadcet) wete TOX2
séddedsigr24 Sethplates (2.9* 104 cells per well) and cultivated for three

Sy 370 R IR O O S5 M B U ST ST
(o U A r % with rhingvirus strains. -2, -
e O o e A e s
HRV 4R -84 PR 899-fov-3erana HRY L83 b EHarfder arpticarsptication
ol P Riianh sduhepittrdfialacol s ghl RM-B& @it IR VeBedist mat iySe -the, Error
celissandinaee B@ tharafere netskiacieddedHI e Aasigiiuses were

preincubated with iota-carrageenan at concentrations of 4, 40 and 400

/m1 and.a MOCK control. The MOI was 0.34. Supernatants were
p@xam E}e
etween 48 and 72 hours after infection and used for TCID,,

titer determination. As shown in Figure 3, treatment with iota-carrageenan
rédecedtherdrald@btiter of albwirisesirdhe supermatanis/at Igastiiwg log
siepscatia:epReaRtalALRIARUD 1 L >PA%)when compared 10, MOGK
RIS VWO 2008/067982PCT/E32007/0105f\gpwpé%ﬁﬁo?%re‘?@%ﬁg ©
Y-axi%shov'ys the virus titer in logs). These data clearly demonstrate that
05 EAKB R AP IR bt e aiRE IR iR Hiesh pdteacuAgainepithatiaty pes
celishismdeh ppeatsitiaiatpresenishete s pranitiah BedRlH AL Ain
rometetigdrowNe desing)aval il he Juinan Qﬁé%mbda-carmgeenaﬁ were
active against HRV-Z but not against HRV-14. The polymers chitosan,

carboxymethy! cellulose and carboxymethyl chitosan did not show an
inhibitory effect at all.

Tabie 1. Antiviral activity of several tested potymers
Polymer HRW-2 HRV-14 |
lota-Carrageenan + +
Kappa-Carrageenan + -
Lambda-Carrageenan + -
Chitosan -
Carboxymethylcellulose - - {
Carboxymethylchitosan -

Example 3

lota-carrageenan was effective against HRV-2 and HRV-14 in & treatment
and a prophylaxis viral replication model. A significant reduction of peak
viral titer was observed at concentrations equal and higher than 6.25 ug/ml.
However, iota-carrageenan was most effective in the prophylaxis moded
against HRV-2 in which a reduction of more than 92.89 % in the peak viral
titer was observed.
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5epithelial cells used herein represent the most important in vitro model
currently available. Error bars indicate the standard deviation between
three independent tested samples. Example 6: Determination of the
wfticacywhigta-carrageenan against 10rhinovirus infection afigkrepasachsi»
treatment (check for possible development of viral resistance) The original
virus HRV2PO0 and the virus HRV2P10, obtained after 10 selective
repllcatlonrounds on Hela cells, were tested in a CPE (cytopathic

FRRIE A eRt RIS I O PEBRETH 290N HeRsSEaaEm Weherseaded
in six well platégnadiveaigeresinfected with a suitable nutrient medium
supplemented with carrageenan polymer at final carrageenan

C@UW%W%%L]&%@?@ r@é’@s Qde:h,s %:91%@ cu@;}a ?Wasuﬁ 8 C\J Ls

contamln Virus s controls, one we

iRtESes™ ﬁﬁ;lﬁjwe’\g”?:‘ém%‘é'éﬁéﬁs‘ﬁﬁ%‘?@ﬁﬁ%ﬁfgoonﬁtrlent medium, and

atto et éﬁ'@&/\iéﬂ@ﬂﬁgﬂn’w&eﬂwmF&W@emmedwmsmmmmmaraamm@
S SUSPBTSIANCCNGHI RGsUEHRRLMEGIUN hul ROISAITAGRENABINION the
UrcHRten U120 pinkise olowing Iedign Jic:Rlales Hele, o .

a edt i n cont oI med;] ﬁ:gwrus -free, supplemented with
\égar%;ggaetgnan gﬁ{t € séﬁeg{’ea&e %’Jﬁgg gtlons) was added to all wells

except to the mock-treated negative control (i.e. pure, uininhibited
infdgon). Samples were taken from each experimental well as soon as a

loausytenartic effachyas visiigjnghe unpgiocied, Negatiyg gontiplay_sg
Ngy; Folréhe s?meecgjﬁ!nt n%lecgog ta:ound1 ir S_Con[al I ?u SUpe l!lqil%zlgfm!

sampueu ot trose-tat
detectable CPE relative to the uninfected control was used for infection of
Hetiar cettegtypmally s € PEirespoaies witre siete ciabled nrtheoexned gntal

e;ﬁ@:}ptae@t mmyIwgft@rgzgﬁmsa%ﬁ%mﬂmgs'&@%M@%m
n.per e ceaur as repe Imes
é”ﬂ&a’[“"%ﬁ%% TR SR AR for

and the resu II’US samp €S were compare

With a0 gt v L isekiBYets: 18*ﬁ@%ﬁ!#‘éﬂl#’%ﬁ@étwe!mmﬂageeﬁaﬁ
ﬁéé@é’ﬁt (Sigerdicatisnacide dr 084 5pammrual ugsthinovirus subtypes on infected
Hela celis.

Example 5: Inhibition of rhinovirus replication on human nasa! epithelial
cells by iota-carrageenan

Primary human nasal epitheiial cells (Promocell) were seeded in 24 well
piates (2.9*10% cells per well) and cultivated for three days at 37°C, 5%
CC, and 95 % humidity. The cells were infected at a confluency of nearly
60% with rhinovirus strains HRV-1A, HRV-2, HRV-8, HRV-14, HRV-16,
HRV-39, HRV-83 and HRV-84. Rhinoviruses HRV-1A, HRV-2, HRV-8, HRV-
16, HRV-38 and HRV-83 performed a lytic replication on human nasal
epithelial ceils. HRV-14 and HRV-84 did not lvse the ceils and were
therefore not subjected to further testing. Viruses were preincubated with
icta-carrageenan at concentrations of 4, 40 and 400 pg/mi and a MOCK
control. The MO was 0.34. Supernatants were harvested between 48 and
72 hours after infection and used for TCID,, titer determination.

As shown in Figure 3, treatment with iota-carrageenan reduced the viral
titer of all viruses in the supernatants at least two log steps at a
concentration of 40 yg/mi (> 99%) when compared to MOCK treated
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WO 20081067982PCT/EP2007/010512 14 were determined and the CPE
reduction in % of the uninfected control was determined. In order to check
for possible development of virus resistance towards 5 carrageenan
teEntment/ebie virus used for the first inoculation (virus 2_00%k & fEigrod)oiest2
and a virus obatained after 10 selecti¥e replication rounds (virus 20 001 in
Fig. 4) were tested in a CPE reduction assay using HeLa cells, following
an ex erlmental protocol that was slightly different from the one described
f Otk (the G Rdishersinhs et snéricgbeieesrdeto dearty
M@ﬁ@ﬁ@m&g@nﬁz%ammmmmmmmehammmwasmvemm ry
nuirent spethunaicosiainBig.earr agrrRan PRlyRepaldinal crreantratians:f

%r@;d’%ﬁf&%és%m%%%@é@@:ﬂ%% WA Q ds ‘@%?ea9|§§ %%%%f Fr%ga?

l%gu g_'féc';l(]‘:t (S |nfec n a TOX2 reagent was ad

les Were detar me%f%ﬁcf ?ﬁ’ée@?fﬁ F@&d’&‘tﬂ?ﬁ Iﬁ”%’ﬁ?ﬁﬁlf@&@ﬁ‘:’cmﬁ%f
W@Hétéﬁ%ﬁ@éﬁ(ﬁ&%ttﬂ@lnaté?.aE#rﬁ?ﬁba‘rsnﬁdrda@%mmm%n three
devigtonibstweste6 mndapesdent wells. As graphically represented in
Figure 4, no significant difference in virus suscepibility towards

rrageenan ent was det cte n the samples 20obtained from the
i Eo el St v e e g
escape mutaﬁf%"@m’éi“@eﬁf@ﬁw the YeleBaaHEHr REEATTRN T HERCH 4 thessible
suggest that e esoapezof tinovatussssdering in vivo therapy with
iota-carrageenan may be unlikely even in cases of continued or repeated
REBYANE] P RIBRISREEHAURL NG HRVERIET obRLE " er 10

3-399-32
selective rephcatson rounds on Hela cells, were tested in a CPE {cytopathic

effect) reduction assay. Hela celis (8 * 10% celis par well} were seeded in

six well plates. The cells were infected with a suitable nutrient medium
supplemented with carrageenan polymer at final carrageenan concentrations
of 1.8, 6.3, 17, 50, 150 and 450 pg/mi, and further containing virus at a
MOl of 0.1,

As controls, one well was MOCK infected with virus-free, carrageenan-
supplemented nutrient medium, and another one weail was infected with 2
MOCK treated virus suspension, i.e. a virus suspension containing nutrient
medium but no carrageenan. After an incubation time of 20 minutes
following infection, the plates were washed twice and control medium
{virus-free, supplemented with caraageenan at the selected concentrations)
was added to all wells except 1o the mock-treated negative control (i.e.
pure, uvininhibited infection}. Samples were taken from each axperimental
well as soon as a clear cytopathic effect was visible in the unprotected,
negative control well. For the subsequent selestion round, virus-containing
supernatant sampled from those carrageenan-treated wells exhibiting a
clearly detectable CPE relative to the uninfected control was used for
infection of Hela cells. Typically, CPE responses were detectable in the
experimental samples at the two lowest carrageenan concenirations only,
Le. at 1.6 and 5.3 yg carrageenan per 1 mi.

The procedure was repeated 10 times and the resulting virus samples were
compared in a UPE inhibition test with the original virus stock, Briefly, 48
hours after infection a TOX2 reagent (Sigma) was added, 0D 50, values
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B-P-10328-WO BOGENSBERGER PI1S.06/12 PCT/EP 2007/010 512 -
16-03-2009 15 CLAIMS (request of 16 March 2009) 1. Use of
iota-carrageenan in an antiviral effective amount as an active 5antiviral
wgreeiwodrsthe manufacture of a pharmaceutical compositiga-fartig 10512
prophylactic or therapeutic treatmentof a rhinovirus infection. 2. The use
according to claim 1, wherein said rhinovirus infection is an acute or a
chronic rhinovirus infection. The use according to claim 1 or
MGl SiE Tﬁﬁ%ﬁ:‘f&ﬁ%qg gdﬁﬁf@ﬁﬂﬂﬂ pleaoimiieticiss, control was
p‘ﬁé'FéFHBBP%r use as a nose spray, a powder, including a powder for
inhalation, a gel, an ointment, a foam, or a liquid solution particularly a

|@&'Qﬁ?ﬁ@r%%@@%@QEP%@%%@@%&V@@W@%% @%9&9'%?&9@@’ Soflrds

claims 1 to 3, wherein the composition further comprises at least one

phalia ceu%%a@ag@ceéﬁfamg Xgﬁ?e?“%‘?%é%ﬁt?\/i‘@ ﬁfﬁ')‘ﬁ‘?%‘@@ﬁ&’&%?@ﬁm
tdj"afﬁ? ohe TR sbdtaiinstafithd Somisositien s bekpted fomtdpicatus
UAe &9 corfifirises intasCcarsageanandnmreanaisl abbeiwesn0:f% aark,

%%@f%eﬁb&sﬂmﬁ &f@t@@gil@\é} @Q@%ﬂbﬂﬁ@&i%@&%%@& ?ﬁ’(g one

eﬁgg/ of thgrpr ag_?tlon 2? he use according to an

ﬂums Wherahthe compes %ﬁ’%ﬁh@lﬁ ToRpEEE 5@%5%%%’% virus

&h@rf@%éﬁé&ﬁa@ "Bhtichall) SEe @Ba o Kappaleairagebianveriremoved

lanthaaicanagestiam coftdihegsaaegerding toobmyone dfrelaimadetattions
vherein $he cmmmltmmﬁ@r@m@wmmﬁ@éﬁ%& aBuoRaly ARGty 4).

‘ez dbanahte: R erRlraa 9l fess Jhpasno (Wi bosed op wieloht,,

Of I ta- carraegeenan relative tO e tOt arrag eenans résent In

5516 e?ﬁ”ﬂ@%@%éﬂ?dﬁ%“té%@ﬁ@ i c/f’ai?ﬁé‘ﬂ’%cﬁe%ﬁ@%"r?i
tH@%cﬁﬁEﬂfﬂWE@’thh’erQﬁmpt@b§measmﬂeiam‘er trastmukuticadlyiation
dotivecamtB/iralqempenenieAMENDED SHEET

As graphically represented in Figure 4, no significant difference in virus
suscepibility towards carrageenan treatment was detected in the sampies
obtained from the supernatant of the first and the tenth infection cyele.
This indicates that no escape mutants emerged during the selection
procedure. These data thus suggest that an escape of rhinoviruses during in
vivo therapy with iota-carrageenan may be unlikely even in cases of
continued or repeated therapy over an extended periad of time.
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PCT/EP 2007/010 512- 16-03-2009 16 9. The upgapgp@gmmym 16-03-2009 -
5-p- 1@ slayns 1 to 8, wherein the composition is-coated onto a solid surface of
ea hygiene or sanitation article, particalarly of a hygiene or sanitary glove,
tissue or paper, especially a nasal tissue or paper. 10. The use according
to any one of claims 1 to 9, wherein the composition further comprises at
least one other pharmaceutlcally&&Y@gompound preferably a steroid or
an antihistamine. 1011. The use accor to any one of claims 1 to 10,
wherein said rhinovir&5HfEEHIN" € MR rdiHddal being a high-risk
patient selected from the group consisting of an asthma patient, a person
suffdfirgdfinimtierggaeata Pessornstiffelinff foimanrimilarmeratonpctive
5 diseases lngeSeolic inygienesaisartiiasysienpeaniedaudmpregnyies ttheos
t%e prophvlactic or therapeutic treatment of a rhinovirug infection.

2. The use according to claim 1, wherein said rhinovirug infection is an
acute or g chronic rhinovirus infection.

10
3. The use according to claim 1 or 2, wherein the composition is adapted
for topical or mucosal use, preferabiy for use as a nose spray, powder,
including a powder for inhalation, a gel, an cintment, a foam, or & liguid
solution particularly 2 lotion, a gargle solution, or dreps.

15 ' : :

4. The use according to any one of claims 1 1o 3, wherein the composition
further comprises at least one pharmaceutically acceptable carrier or
additive. '

20  B. The use according to any one of claims 1 to 4, wherein the composition
is adeptad for topical use and comprises iote-carregeenan in an smount of
between 0.01% and 20%. preferably between 0.1% and 10%, most
preferably between 0.5% and 5% (w/v} of the preparation,

25 B. The use according to any one of claims 1 to 5§, wherein the composition
further comprises &t least one other carrageenan, optionally selected from
kappa-carregeenan and lambda-carrageenan.

7. The use according to anvy one of claims 1 to 8, wherein the composition

30 comprises not less than 50%, optionally not less than 80%, and preferably
nat less than 25% {(w/w), based on weight, of iota-carrageenan relative to
the total of all carrageenans present in the composition.

8, The use sccording to any one of claims 1 te 7, whereln the compuosition
35 further comprises al least one other pharmaceutically active, antiviral
component. B

AMENDED SHEET
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10. The usa according to any one of claims T 10’8, wherein the composition
further comprises at least one othar pharmaceutically active compound,
preferably a stercid or an antibistamine,

10 31, The use according te any one of claims 1 to 10, wherein said rhinovirus
infection is in an individua! being a high-risk patient selected from the group
consisting of an asthma patient, a person suffering from ailergy, and a
person suffer‘éng from an inflammatory disease.

168  12. Solid hygiene or sanitary item coated or impragnated with the
antiviral composition referred to in any one of claims 1 to 8.

13. Solid hygiene or sanitary item according to claim 12, the item
selected from the group consisting of gioves, hygiens tissues, hygiene

20 papers, facial hygiene articies and facial sanitation articles used in the oral
and/or nasal areas, particularly nasa! tissues or papers, end handikerchiefs.

14. lots-carrageenan for use in an antiviral effective amount as an active
antiviral ingredient in a pharmaceutical composition for the prophylactic or
25  therapeutic treatment of a rhinovirus infection.

16. icta-carragaenan according to claim 14, whareln the composition is
adapted for topical use and comprases lota-carrageenan in an amount of
between 0.01% and 20%, prefarabiv between $.1% and 10%, most

30  preferably between 0.5% and 5% {wiv) of the praparation.
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