10

15

20

25

30

35

WO 2008/ 067982 PCT/ EP2007/ 010512 1 ANTI VI RAL

COVPCSI TI ON AND METHOD OF USE TECHNI CAL FIELD 5 The
W@e@smo1982 nvention is in the field of imMunol oRYT/&P2H07/010512

antiviral agents and relates to a pharnmaceutical

conposition conprising carrageenan as an active

antiviral ingredient and to applications thereof in

the prevepNngIRAL ¢ORMISHION ANERMIIOP OFNbgRYi rus

i nfections. GROUND OF THE | NVENTI ON

Pi cor navi ruses represent a very large virus famly of
TeORNICcALbmeupl ei ¢ aci d- containing viruses responsi bl e

for many serious human and ani nal di seases.

Pi cornavi ruses include four ngj or groups: .
Tha PEeANtriny¥eation it iihihe fiskd of 15mRuAelPgYiandsertiisl agents and

reddteB vl 4 %ﬁ@&naE@@trb&l%bbbrm@W émeasmywséﬁag@énat as an

acshimpativyral Mo R AR e RUSERIRE PR Rgnrstamsien o

thefrapautid yieasmeoe \of | rbpnesitusoinfectraesi ne i s probl emati c;
antiviral agents may 20 therefore be the best approach
to treatnent. Rhinoviruses are conposed of a

BABKGROANIY orapREANVENTIONONt ai ns four viral proteins
VP1, VP2, VP3 and VP4. Proteins VP1, VP2 and VP3 are

organi zed into 60 repeating protaneric icosahedral
Prubi'riauruﬂeesepﬁéserttfmugm ldrge hirushimncibu o€ safalbribogecleic acid-

ta?nrﬁ' t\)frus%%é%?bgag Wh%#“mtaﬂg V'ursl'll’?l?r?‘lanza%d anrma diseases.

RhiPhoVe ris |on o t he comron
Prwptrra\emrsonslusi@ciourarsam\mﬁup@oegterowmurserﬁasrérnov"uses,

%rarrgﬁﬁ}gegnanﬁgeytﬂgu, ikon is the second nost
requently recogni zed agent associ ated with pneunoni a

and bronchiolitis in infants and young children and

TIS@'WT%W r*ﬂaUSBﬁs@s}(aﬁﬁérbﬂtdf@”tSeQ;ﬁ poOe é’d?oﬁ)ﬁ@t amg are the
rways di seas

piigely GarPoave pge i & Sheiuen ol Befalsd bF shp dargggumber
of sé¢types) dsveiepmenatoécb viatdinerie-problentaticy antevibel| fgepfts may

trﬁé{a@mﬁ% p@g{ Foa%pﬁdﬂ%egﬁent aﬁﬁm%(}ijrgbé?] r@r;%%sa)sed of

|ons I'n bo adul ts an
a 39roussing CPP%‘dt w@wphaqmt@a@hf@yrmeﬂ lmetq'hevm VP2 VP3 and

VP@P'PF&@MQWPQ‘C VDD RV \r/pls a%eaﬁgtahrzedﬁ% 685rdPeaingSeibtameric

in L % 3395 V\,h |ndi) t he can}/on regcﬂp
cgpahedial Saps; dMeaRiach theunBL B L het G HReeD! ABLEBHTversity
adsciptedGAMthltheisetdruselsl ul ar  adhesi on nol ecul e- 1)

bi ndi ng and cell infection.
Rhinovirus (HRV) infections lead to the common cold with symptoms such
as fever, cough, and nasal congestion. HRV infection is the second most
frequently recognized agent associated with pneumonia and bronchiolitis in
infants and young children and commonly causes exacerbations of pre-
existing airways disease in those with asthma, 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 to
asthma hospitalizations in both adults and children.

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.

CONFIRMATION COPY
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CONFI R(VATI ON COPY WO 2008/ 067982 PCT/ EP2007/ 010512 2

Anot her net hod conprises the adm ni strati on of sol uble
WO @WRI047982 ot ei ns or derivatives of | CAM1 as BCHEPWEE010512

in the US 6,326,004 and the US 6,096,862 (tl CAM 1,

truncated ICAM 1) to neutralize viral particles

(virions). 5 Chem cal conpounds with antiviral

Aﬂgfz glmt%ﬁw%r&%mﬂwgmﬁﬁﬁsﬁaﬁonQif%fdnmeddAMEPprotems or

novi rus s are cause an over|
dejivatikgseeh FGAM-&as %ﬁIQﬂedt iRethe;dS; @n%%@eoéf} gt ihe US
6,098,862 RICANNDN tiurRAt&E IC AMINRoO e rélHeNvivalr pirticles

infection include adm nistration of anal gesi cs such as
(Viriofi%)i n or  acet ami nophen/ paracetanol, as well as

| ocal i zed versions targeting the throat (often

Lver ' 3l h

CHEICA EphSundr SIEE ahBL M aBTRy LERRIIRHAToUE
disolesediintEMOOL3BH3-bl ood vessel s, 15 cough

suppressants (which work to suppress the cough reflex

of the brain or by diluting the nmucus in the |un s
RBIAGVITHE SYTRIEN R A FaupeRd bif & GiPHEST WiRReCiic reaction of the

infhaRe fse/@téramm@remé Qforamwnrﬁaw?enﬁm#ngé eth&Stﬂ'ﬂrﬁlﬁ\grus

retl on n t
T LB g LB itk &1 SBoIAEy SR PR O
acktanEndph@ Farapktdred!, p wedicah lndalieed ivecsiods rtgrgeting the
th(}?%{ ?&?gﬁ]ﬂ&vgt{eed hﬂ&%ngg &) 2hhsdiHeco %E{arﬁgt\}vmcrha}educe

I nt restlng revi ew,
tf@t mélamme!ugewn thetnafat pessage By cansriptingdoca blood vessels,

ﬁg@sséﬁf’.@(ﬁ/h% #rk bl ppreéd tkaeyugh rdrikkedfetie brain

saccharjdes incl udj I ot a-carragee
°’2§Vé’géff“ﬁ'§t SPUEHE 18R Hngr h ek rytegentsafipa gl tamines
siidtDue brampheniraimiae] thidrpheriganited, driteclenvadtopetivhich reduce
Vi ruses HSV S | F S F
mycus. ?réd rétloannani u%@onﬁ%tﬂéfoﬁgég%hb}{ r{o% X)éﬁt alsa may
magalmstusdﬂsirna\md encephal onyocarditis (EI\/C) virus.
| ot a- carrageenan had no effect on the envel oped

Seﬂphlé?ée(? éﬁ%‘aggbgﬂﬂéé %@Léﬁ{ﬂscwré@éﬂ( V@%reaﬁrqomqal ﬁ\% art for

I'rus ruse IO VI rus
trmrdaaﬁwn@iwfrf@@cwbeasnosslmr@oeastmaamq\eew cﬁwaé%:e .E. et al.

(187 VAFﬁino@rQ)tb' VAg?é’ntngﬁ%Bﬁﬁ@rd ol ysggogyd)depor R antiviral

as cel se sulTate, agai nst various envel oped
efficacycaf difterent Ea‘pha(gg,qi Folysaccharides including ilota-carrageenan

against several animal viruses. lota-carrageenan showed antiviral activity
against the enveloped viruses HSV-1, HSV-2, Semliki Forest virus (SFV),
vaccinia virus and African swine fever virus (ASF) and against the naked
encephalomyocarditis (EMC) virus. lota-carrageenan had no effect on the
enveloped 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 cellulose sulfate, against various enveloped viruses and in particular
herpes simplex virus (HSV), Papilloma viruses and HIV.
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herpes sinplex virus (HSV), Papilloma viruses and H V.
35 WD 2008/ 067982 PCT/ EP2007/ 010512 3 WD 2005/ 004882
WO2@8H61985es t herapeutic treatnment of viral i nPEDEPNT)10512
excl udi ng rhinovirus infectdon, wth sul phated
pol ysacchari des such as carrageenans. 5 US
2005/ 171053 Al discloses the use of | anbda-carrageenan
?OUEDDBKBBQQA di angeg Qﬁgraqieu@.cst%gahéa{t bf @n%mﬂfbeqons

ection including H V-1 infection. Yamada et al
e’(Ci@@'PQ '@éﬂ%ﬂ%'{”&?%"%l Wﬂa‘? sulpRgied pabysaschpliges snehas
cé’r?a enbngd) disclose an anti-H V-1 activity of
rgoda- kappa- and iota 10 carrageenan and their
sulphated derivatives. S.F.Tischer et al. (2006,
US200EWdNaES Rl divetasesAprel uséSof éambBalddredgEenantf@r inhibiting

héSS?P %g)ofd% §8;<$§I?y g& jtt\éldt |¥1fé)ét| 5398%'&%\9 %oin%&qon

ri's umaans npl ex
dengue virus. 15 Carluc0| et al. (2004 Ant|V|ra

v&R288 &M, | §§y' @%rmm% l?’leyrf'iérs 18dpil4bien dP§§|kQ1%$s 32,

rotective effect of da- carrageenan on genital
5h$dé§8%'9ﬁﬁ|aékanmﬂ'b{s .a}ﬁtefdw ghlambdac &karpg- Fatﬁ‘jdo'Pt%T
catagdetidbandPleReir aulttited detivatkks125) disclose an
antiviral activity of a carrageenan isolated from
G gartina skottsbergii against intraperitoneal nurine
S lfeT ebes el €200 6, USaibohydratenPolVhesrse Appl cacieag darinhers

63 S 4&?6?6;@)”8&&&%6% %C?Igttge((}ft {:Xr‘?a%&%arr}c ol tedeFbm é/éaristie//a

al actose- base ysactc es extract
gq/wsmeéﬁhe(n%oﬁm?é@aé)denguq ¥irgpst |y used as a
t hi ckener, gelling agent, stabilizer or enulsifier in

harnaceutl and f oo roducts. There exi st re
CoHdreI R a'a#f@@f*eﬁwtwﬂ? %@@ﬁm Fdé%\@ﬁa%ﬁgefzfﬁ Ble 64, 137-141)
duselaa\seeﬂ pgﬂﬂu&vé refeotho € hanh bety-camriageeran act génitdiheerpes simplex
v" nﬁ Lypes are i ota-, kappa- and | anbda 30
88 QAANNSCeh differ slightly in their structure
and degree of sul phatation. lota-carrageenan is a

Lgef bt 9! (dogen F‘]Qnt?‘l\ﬁ@@é§@2%af 2LHE) o%aegmama@ﬁd.v.rau activity

xtracted fromred seaweed artina stellata and
ofch sRdrageenaniisplased Rﬁﬁ'ﬂaﬁ’eam%é@ﬂﬁﬁbﬁ%ﬂ 2Qaigpt gHgaperitoneal

miurigeth&tpks sangldxsvipisavmctiant | y produced from
Kappaphycus cottonii. Lanbda-carrageenan, which is the

35 nost common form .is frequent]y used to thi ctkerl_
Tl&%*tgvnp,cagggpgnan is frequently used a collective term for linear

sulphated galactose-based polysaccharides extracted from seaweed
(rhodophyceae). 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 seaweed genus from which they
are extracted. The three main types are iota-, kappa- and lambda-
carrageenan, which differ slightly in their structure and degree of
sulphatation. lota-carrageenan is a soft-gel forming sulphated galactan
predominantly extracted from red seaweed Gigartina stellata 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.
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WD 2008/ 067982 PCT/ EP2007/ 010512 4 Despite the | ong

known antiviral activity of sone carrageenans agai nst
waRase®ssuch as, e.g. HV or HSV, the nmechani BGT/8P200T010512

carrageenans exhibit antiwral activity still needs

clarification. 5 1In the |light of the above, the

present invention now provides for a
Despitaties hang kasweoh amtivivalr adtivdonpd somenagageabars against
v.F%%spé@&Mé agtd HY or Wa&%u{n' Ghb %% '5‘?'“0\9 calrragaaenans

novi rus i nfections perlnents eadi ng

exhibit e tpiad @etivityvatit h@ﬁdﬁéwlfmtmﬁ singly

denonstrated 10 that in spite of possible

reservations in the art sel ected carrageenans exert
|na1rlntei NMghtadf €od bbovy, daapresent ihveaviidrudomnpeatidessor a

o e gsath I P BB Rt S B3 o
thehapeurts trelatingnt wf i rbinavirdst mfégtigns émbutishent rel at es

to the use of carrageenan as an active antiviral
ingredient in the manufacture of. a pharnmaceutical

Expsfiipents lsading tq kae presafit iaventioprhaveetypsisingly demonstrated
thtaFt Qﬁtslﬂiﬁfét ofof)osﬁbfe‘"'#el%@We_itht&'lé W & bﬁtnse@@te-a‘leartrégéénans exert

ve antivira redi ent” eiLn ref stoa
aiyiral iy =@ dnshORaSYIGE osttsrh Biis ), Siih Tote®
catdgarnancyidtieg ahe hestinesuits erferes, directly or
indirectly or both directly and indirectly, with the
rhinovirus infection cycle of a eukaryotic cell, nore

DEBEBIRTIENY IGF WHENINMENEKIN one part 25 of the

rhinovirus infection cycle selected fromthe group

TRERFHRL itﬂ? REs¥h R enPBRGH i lf‘?@t Qlfnb"i')dﬁHgﬁ{ YQE’té‘s t&khe use of

VI Irus rep ication in a eu aryo ic cel , Viru
carsagsfilan awAn agtivesandyisalsieofedant nbthemame‘ecture of a

p ISR SRltical %SHposllﬁo@'fépth@B?@ﬁmééﬁé Athefddfic trlRatment of
unspecifically inhibiting a virus titer increase or

a ringNUHE ANt ANy reducing a virus titer level in a
eukaryotic or manmalian 30 host system The term

further, refers f.o.a co t hat  has. Py h
TR 1 @8y AT AREI B! SREPBENE PR reae feler I8 ispaeenan
caanbeuhd tbat Mchmespluédam Ianlﬁﬂfedrtmmjdoée coramgubimterfierds,

dl?e&N 8 |ﬁJ]Feecr%ra) 8?%)0?#% r@r nl S[Hbqﬂ%qﬁlz%ftﬁathe rhglo_owrus

nposi ti on be a fore
Inéemtecvn pMeleo@fseteukfar\epm cgll, mereresificatlyewidy at least one part

of H{é:’FmMB@PFb§ mf‘éﬁtloﬂrmé”s%fédtﬁd fF(Srﬁalth@E@rto pPSonsi8fng of virus
herein relates to mnlstratlono the present
penetration of a eukaryotlc ceII virus replication in a eukaryotic cell, virus

assembly, and virus release from the infected eukaryotic cell. It also
encompasses any effect in unspecifically inhibiting a virus titer increase or
in unspecifically reducing a virus titer level in a eukaryotic or mammalian
host system. The term further refers to a compound that has prophylactic
efficacy in that it protects from, at least to some extent, or reduces the

likelihood of coming down with a viral infection.

The present pharmaceutical compaosition may thus be administered before or
after the onset of a viral infection. The term "prophylaxis" or "prophylactic
treatment" as used herein relates to the administration of the present
pharmaceutical composition in order to protect from, at least to some

extent, or reduce the risk of falling ill with a viral infection.
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phar maceutical conposition in order to protect from
at least to sone extent, or reduce the risk of
WO 2008l067982 11 with a viral infection. WO 2008/ 0BZP8R2007/010512
PCT/ EP2007/ 010512 5 The te¥m "t herapy" or
"therapeutic treatnent” as used herein relates to the
adm ni stration of the present pharnaceuti cal

Tﬁ@m'"%&%@w &t %héﬁé&f@%sﬁnewdhyuﬁ@al hdrBirPFélSfes to the

to alleviat I cal 1npact of the infection,
admm’%@h@“ Pédbétméﬁe'i"h PB@V@???‘&/"'%@%’PP‘P?E&U%? vius-infected

.nam&cmama &Maptt@rmevmte tﬁeqiatﬁbm@ﬁwnrrqfacsmm@ymé@tr@n

. re i ation.of  possi urles cau
ingGTeg S inh i Saterr padlal iTERSTE Shamaraloaaymgtoms, or
elimimialbiohi ®hsweh pyenpeatriso e ofedistboro ofl pogsible dmjuries caused by or
asbs%f% a Fda\lvlthfsl#.ﬁg\avm?ll m??é/tlc% []zglﬁd lﬁl(cﬂgcri{rﬁfg M‘f\%iﬂBhach prevantion of
sevongdianaivirel, basfterigl, tfongahpkiaoyotber kmdapf In@asqb'@l/\mfeﬂlon

i ota- kappa- and | ambda-carrageenan hono- or

het eropol yners, i.e. to a mxture of .iota- and
ThespHect? tegecaaggenpRi @saisesk hersinaftenepfers to a mixture of

atkRRBAtER 6PRRAENRApp# AhKlathBdefcatriyR@nadrtbrhanbea-
a mxture

f ta-,, k - d .
NS ERIRAY TR Pl Be A RBTHTS 8F 1ot pEMSFartagrpaay a mixture
ofeiopad and lkp pptatarda geemanwiaseixuure uif dsgp pa- cinidf lardada-15
%?Q%Tlé}%n' %rdaeH&ﬁPEeoff.%%”t %g%p'ahhtlambotahgar‘??%éém omo- or

ure. A carrageenan ho ner 1s a no
hetgreradumesgeenigss @mpﬂjél}hd stited cméef\ytf@ of uplesper different

mie@hfig lské’é}li\?a'bl@rfrdnﬁrm@asdiﬂf bRYRE RMInénf AISCRSRABAN
het eropol ymer conprises subunits of at |east two

di fferent kinds of 20 carrageenans, preferably
Aslresjethahrigombpelyaiauis £ onsiestiany mirei cdreagedtagppaempound of

and | a carra gegnan_sub f

oft P BT B e (0BT EPRPa oLl e sPVB LB REA R Chirdkenan
haieswpolvm@rcqmpasemapbsmrtts ofi asfleastt two ditfepentskings of

:ﬂ’? lafs, %ﬁéfe‘(hﬁl@l sélf e%dfr%m th@%r@tﬁp c%ﬁ§fsti‘ﬁ@eo1kid?g kappa-

arrage et'er opo m xture
an iqrabdwab@mgnanrﬁwbwﬂé of dlfferent carrageenan
subunits as part of said at |east one heteropolyneric

WS RERFPAN 1P hePERbfel, TS t&AIPRTIkEUran oflcfhr?adéérntali‘ngrmay also
enbodi ment the invention relates to such

redft fQ PHRGTBRPF ion QOMAS HIRIPPER NGoRS AP Gt e ingredient

at lRAEBRALLKIAd ldffebar e@iaﬂ ﬁ@ﬂedo;bdswﬁmﬂ Itlhlé "mmftﬁét'ltﬁﬂslpﬁlmarlly
an acute, or yoni ¢ Ihinovirus
oPags i tite, o SRR sauaseEnEb b RBS s TRirt lizaid o3 Jeast
oh® petaopohpipeiic ehragekaah rpgaseskintia composition.
i nflammation. But also systemc, e.g. 35 parenteral or
oral application is possible, especially when adapted

Int ® fGRREREMbodiment the invention relates to such an anti-rhinoviral
composition for prophylactic or therapeutic use, wherein said rhinovirus

infection is an acute or a chronic rhinovirus infection.

The present carrageenan-based composition is suitable for topical
application to treat skin or mucosal inflammation. But also systemic, e.g.
parenteral or oral application is possible, especially when adapted to contain
prirharily low molecular weight carrageenan fractions. The carrageenan
useful in the present invention has a mean molecular weight ranging from
about 15000 to 5000000 Da. The low molecular weight fraction comprises



10

15

20

25

30

35

primarily | ow nol ecul ar wei ght carrageenan fractions.

The carrageenan useful in the present invention has a
wore@s/0amBecul ar wei ght ranging from about 150B0I/EP2007/010512

5000000 Da. The | ow nol ecul@ar weight fraction

conpri ses WD 2008/ 067982 PCT/ EP2007/ 010512 6

carrageenan at an average nol ecul ar wei ght ranging

cérrr?é@ A auét dr a%@aéé’ m&QQUFar 5/98@9 Qg%mbhﬁom 8666 15 000 to

rwel raction from t o about

abyyt @@@%Daagbetrﬂe’qw grelrsrBE weighhdrapttory freem phRUt 50 000
td é@&@@ggtOO@Q‘ﬁb ,04HY tige &Qﬁﬁh‘uﬁe@&]@{ Q\wlgfpﬁfra'i:tid_ﬂ\t fiom about
red e phar maceuti cal conposition is
SQQ%(%&O@&P bﬁ@aéoé %rucosal use. Suitable galenic
forms of the ready for-use preparations are creanes,

InggI fe?hﬂ:t ?%o%m@ﬂ%ﬁe }h@r&% Hﬁ{ o5 cggﬁpfgﬁgﬁ Jnofs ada C;f']ted for

atlon Sprays I ONS Su
tOdBCQiI@fﬁ“PGPBdnlSSG g%wga@emlg@pmrmwfothm@@@wfwmse

plepaRatiGh EP@hﬁ‘ed‘rﬁéﬁsg&E Bmt%&sFFSW&Q (e Idihg Rvders for

evi dent to those of di nar he art
inhAlatiRdY) ngPravsy feﬁmm% iUy Salians emrgaaakr%rtgpns gargle
sSMEbATr Hosel @@e@ i Otrue?r ﬁume%ans&ﬁagélemcomddmanon will be
OSIt on

tivircal
evipnt Lo b4 & Burliri SEHER e At BIEg, T8EBKBMelFy e nasal
dtaxgcéeii\mwesysaemseilsclaaeld 0!th$)|631399l,4521.rt her additives
or ingredients. A suitable carrier may be a dil uent,
. water or saline, an excipient, or another
mtér@ngbeta@dn@ andviraldngredippts the RERFSAt SOMPPYHOBftypically

céu’ﬂ?r@é!‘» la¥ e 23 érﬂ&bﬁﬂl’rﬁ@&éutn&]l\) 26céptaBiH EhMAS, BRY cm.onauy
ectce(gﬂfrom t he 1{% consisting of Si02, Ti02

fUdF'i‘f’de? ¥R Q& “'r‘ﬁ" stal line cellul ose,

pol yvi nyl pyrrol i done gum t ragacant h, gel atine,

Asstuall{a%rl]e cl_aﬂ%ro be %Cé iEht, &9 O\K}Xg{raér s%l eq'JH 8xgl§iednt or
or mal ze, a lu Vi ARt or Surf
anotbgr yebiale sytt@bmhémrfulsmrﬁhata;dmmi@lrammof t@ecactaee

ingPedightal oprioHal 'aGQﬂl\FBsOPHa@'eb @e@é’?&‘i ?Wrﬂghégfr@hﬁsémisting

ds_sucrose or saccharin. addi tives in
ob P dartdPreon Dingebaigues d?'@'%%’tVSF‘?'M? &8W9sBuf fers or

pPIfvi rﬂﬂkbmélﬁd&\eﬁlgﬁnﬁ&ra@@ntﬁﬁbeﬁtm fsl‘t@mfﬁ;lléé'ddéeaﬁladtose

misgohvarte s BloinlE Ao IBais; AL RERANt SF s Bidant Sigh Gs
maghesiuint séeardte parsbdiuro lagiyd sutphatenbi glatanonsuthasesdiloidal
s:ﬁQoJm: Wi d18E b%%&gfeﬁmsé pEXt BGRB8 osd B¢ ISUdERSrin. Further

n-carrag ‘eénan
addltlves in the preparatlon can be but are not limited to buffers or pH

adjusting agents, e.g. selected from citric acid, acetic acid, fumaric acid,
hydrochloric 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
salt, for example sodium salts of carrageenan may be used. Other
pharmaceutically acceptable salts include, among others, potassium, lithium
and ammonium salts of carrageenan.
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pharmaceutically active substances. Carrageenan may be

used in the formof any pharmaceutically acceptable
w@08ab1982 f or exanpl e sodi um salts of carrageePEERY7/010512

be used. Oxher pharnaceutitally acceptable salts

i ncl ude, anong others, potassium |lithium and

anmmoni um salts of carrageenan. WO 2008/ 067982

|npﬁétﬁﬁ?%%<gdl.e%m thé . ihDeRIGA riﬁé &IFhPSiEBRAtis ttBE topical use and

I nvention t osition is for toplcal use an
C%ﬁﬁﬁ?%é@"@ﬁﬁpa@@éﬂéﬁ‘ amoyAt shatvesn 8 Weedn® 287090
@Fﬂ@lra%til%etwreeﬁeu alh Yarket 9REeNmsi preringbly056etwart 0.5% and 5%

f 5% .and 5% b ht (Ww of th
oSSl LTSS BRI oo, 1OLOT, (1) o Che

provi ded as a non-pyrogenous, sterile preparation. In

U§@§|By theacdmﬁtd‘sﬁlowwﬁ]&batprﬁmdadeéé, i Adh- Wyoélﬁwous sterile
achi eved, for .ration

PRTASINE ARRBRER 1 Rt Pranaraind St moy K, Aehisver for
exdmpleerby filtoatiars eptoughpd auitabiuetsihracenfilosi. tMetteodsr tor the

m\g%ulfac;'tgré( %?Vég?}i%néﬁg%%iceﬁﬂg{rﬂég%%%aIp%ntlf)géitiltolﬂg are well

sent T nven armaceut ! ca

kmmposumeoart@mdtar@ pekperitof thecptasent mayerdion  be

coated onto solid surfaces of hygiene or sanitary

itens, for exanple facial hygiene or sanitation
Hawevek ethd phsrmacedtyqal cadrhyosisied dfntHehpreseat imvehtion hfay also

nasa as s h a nas ti. S or
of $R8ked GRFE pBl6 BB B Bt BRFS APl iienacht apete
fapiaipogien®or sanitetoapitickss, tlmtgpresiwpa;aéldf userliththe leal and/or
nflallPEECLABR s n UM QiBLOYRS NIl LB HaARMBR REIDANBES

i ncl ud 1 Ng nasal t1ssues, In or er to exert a virucide
speqitiealhattheceharmaseusiaal comnasition may BeARRIIRG: ing: serayed -
M&ﬁummglsﬁﬁgby‘i ¥l d@alto %Ié\%@ﬁfﬂy@eﬁ@k‘sw@é eetda@@r@waadmg

am nat e

g SRuaR ot G SR RSB R Ect RElER5t foishme gatent.
theusgco it ing- tmr&ﬁuommtaacmdwmhaleaodrpemhérself Ddpenan ry
cgrq]tamﬁa{@:{)'ﬁhaeﬂs}ast di Safi‘&% &% ¥d8§%'{}}’rgl SBPea'ﬁL&r%ng*lﬁfferent

erw se
'ﬂﬂll\t'ﬁu@‘ﬁethph@rfﬁa'&@mﬁ’t%aﬁ gcbapdgpthans, cozaasuwth each other.

DEREAGGSR e hadkRdof tmanﬁa Jabﬁﬂygi%?l'eq@@mb%e 3t MRAY be
restricted to cotton swab S, ust ks or faC|a

COHNRIRY, VeSlePr IQtREWISES HRIpEBATSS MiTtht ph?ane‘aﬁ'e%\?ﬂ an
céampbyitiorl. ef fective amount of carrageenan. These

hygi ene or
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 invention 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.



10

15

20

25

30

35

sanitation articles can be used prophylactically or

along wth therapeutical 30 treatnent against a viral
WO pdoso6798n and nmay assist in the prevention orPCT/EP2007/010512

reduction of a risk of infextion. Accordingly, in one

enbodi nent the invention relates to such a use,

wherein the antiviral conposition is applied to the
Tholdta- skaprecearad lsanbgarican@ge8bans useftiltiatthenprasentireention
a%?%#%g?fa&% ﬂﬂ'@b?%gggﬁaﬂ?%??ueé g)%yargh%/fgx{ﬂai%éﬁ f26m
sm@%gﬂamsmmsegmfatq 9ntrav@oampeea%2known in the art.

PCT/ EP2007/ 010512 8 The iota-, kappa- and

| anbda- carrageenans useful in the present invention
Ingite PEefiprtaccparbogiment thelirventiomis/atassty e e draldenyt one

m%MtFé#CsIél@cE’terﬁmn BRAYRAD Bbﬁ@%ﬁn@%ﬁwhoﬁn@ &Fidr action
ocequres known in the a s preferred

h e eEoRP MBI St‘ﬂéq%veﬁPPBn "?’é‘f !ﬂ'@édi‘ GoRgea88 N of at
| east one nenber selected fromthe group consisting
of the hono- and heteropolyners of iota-, kappa-, and
In aspaaificaembgdimant the aativjsat phawmasesdirahaampogition of the

p@etahvm@ntmarsmbhﬁailhf ¢RIEE bbh@ge@iﬁaﬁ h&rrdd RRES BN iota-,

i nventi Q bstanti a y free car eenan
KRR aPAdAMPSRECaTagREAY ase P%\@@eﬂgﬁ“"h other
cairéémgimstmava)eapmmﬁ Bbr s/anbuetdm@nucanans,agﬂmmmgmynan
ent. F riqu | Ons, ta-carrageenan
i PRk B Y AT R A e AR B
cpneseition. n the conposition. 15 I n another enbodi nent
the invention relates the use of carrageenan in the

Inngr%ltfh%? %t?oé%ﬁnezm tﬂgtlh H]ﬁ{gln 98@?5’%)—3 Ude W@Jr‘%&eé&% in the
er 1ota-, Kappa- or

nposi t Ion conp
mlaanb@retuceloﬁ aagmeeamfawralmorapn*siiko@n avidrein thegompaogition comprises

eiff 1ot \APBR0 3 Jamba s rATBYUanD or Smik e B & ed¥ewo of

or nore, Yo or more, or _even 99% or nor e of al o
S@arqaaga@@@@ﬁgsm@gerﬂm%n& At 800 BEMGTEN S0 %1y more, '95% or

m@@f C?ﬂé@&?%?ﬁ%rgﬂn\b%] oif %Ilp@éﬁfé%ehrmhs\/\@r'egbht (Yamé Wbomposition.

relative to e dr e carfa

ThEPRITTIa0ES o SR POl dHNROR LS HYSH P ve to the dry
wielg et @stHeocatafeenarserefehredeion t he 25 conpositi on
conprises not |less than 50% not |ess than 70% not

| ess than 80% and preferably not | ess than 95% (w w)
Inbgnether veei bpdimeinti thednveatioagekras to rseichta weet wheein the

c%@hg%iéﬁr?’%érf]\%ip%&s Aotdbds tREA BOBENABE IEYCHRIN 709, AbEless than
80%, and prefe'rably 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 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).
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30 The above carrageenan concentration val ues |ikew se
apply to hono- and heteropol yneric carrageenans.
w@a0sagmenan was found to be non-toxic upon orBCT/@P2007/010512
dermal admi nistration, or wpon inhalation, even when
appl i ed at extrenely hi gh doses and was 35 therefore
classified as generally recogni zed as safe" (GRAS) by

t (
In %8%5 %67982 PCT/ E‘%z'g%%‘{)afgrdrfg;é'g&lsn@ﬁ%e uw"f carrageenans in

then@aufrsture chan aVevralorPPaPaiton. t%h'phefmg@fcﬁompﬂses at

leGSf bas%mélrbhatrh%dmrﬂaé%ﬂvta&weofan@mranbbvﬂﬂoajnd, preferably

ej%o& tg whi ch further conprises at |east one
39 SHEPShar maceutical Iy active, antivira

conmpound, preferably cellulose sulfate. 5 In another

SRR B0 R 55 BroddNARLLAR0K FhALES L AnkBise

carrageenan a- calr rageenan
camamﬁmmrmefﬁraalv Mafqawegﬂelnoal lrc@rn@osartuf@ntur@rof a

lﬁ’ér?rmétﬁﬁ;a'l %oﬂ{pc;shﬁéﬁQSPFWpﬂJ@@’E@%@t‘ch@Fa;ﬁeuth,oﬂr'elai/ment of a

condition selected from group consi stin
bedlikt senditionnsele¢teshfrom th%sr%%&paﬁ5?t'd'igs%fa§1écr°a'¢'éf'§%ﬁt'°n
inflachrh BTGty i fie, IRPG RS SRE impaIEE STYSimitessadanfiund Higstem,

. ent I t
wBRES B e nReRe oL eaP T PLee TS Bl /e other
pharnsamsutecatigrgedbiet compbbed aadmggdesuchraygoexarsition the
c?r'?%%eér{%wnnmé' r&ler@%‘é?’ﬁﬂﬁow%\‘?& BOanr‘Sﬂiﬁt?&n '%étatqegst one

TRceut | cal y active onpoun or dru
oté@lrer&taé@appuﬁp@h\e agHvgreuprewndosdrug may Hess p@mi from the

gRUp c&@g.ét.ﬁgreﬁ a Sftfor) f! cBHIGHE, thd 4R atididteine.
embodi nent the antiviral pharnaceutlcal preparation is

for the treatnent or prophylaxis in an individua
Int é}&bthies eesipadihainttheUsrabfitd] fharinaceuticabpedpaation is for the

trﬁ? rﬁglﬁl §E prr%;%%ylo{(lsgar y nngcinrgg%% #I{gntﬁ ésp%cnaqgh'séassce%tible to or
iscatnan moragsezd righ afsa himopirusentectirpeucivasw high-risk patient
%H:Ferdgfrsﬁ'\ t@%r%&%&ﬁgﬁtm VbiGn %‘%tl’n?lfa\ﬁé'f@{to%ypergso? with

| Sease
allafeins. @Re ¢ PSR haYing wﬂqfam?ée%sraeaa@at h
i nhi bition assay (XTT- assay). Odinate = OD neasured

4 i = ditf nt..test sanples; 1 =
Bﬁiﬁ%ﬁé%@&%@fﬁ'?'?ﬂ*@dbmﬂ&ﬁ}'éﬁ infected cells; 3 =
infected cells treated with iota-carrageenan; 4
Figl nf stedved thelresults @t HIRM ifddo@@péell death inhibition assay (XTT-

assay).

Ordinate = OD 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 TCIDs, assays.

Ordinate = TCID, titer; abscissa =concentration of iota-carrageenan in

pg/ml; U=untreated cells; T (treatment) =cells were infected for one
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30 carrageenan; 5 =infected cells treated with
| anbda- carrageenan; Fig.1 A =cells infected with

wWoIRsAs7981 9. 1 B = cells infected with HRV- 14.PEi/gPR07/010512

shows the determ nation of ipeak titers of supernatants
frominf ect ed 35 Hela cells by TCI D50 assays.
Ordinate TCI D50 titer; abscissa = concentration of

i ot ah&ﬂr5@(??ﬁé‘%nb5tec9é8ﬁceﬁ%ra‘t|6'ﬁ‘%?E?@faegaﬁv\%laénaﬁrwas added

treatne = cells were infected one
D DOGHS PO aker (EFmOMFATto F P o hYBXiR) o rir s suspension was

i ndi %r%ﬁrﬁihbé@é@@?&h &?bqH?Kéfaté@fc@n@ﬁﬁfraﬁﬁﬂrmlo}ﬂ@%a&fi@%@nan for

one 0 r reat nen o axl S = \ u

SUspRnGioBh netre P er FRnpErahehPrP e s deagonl to'T: cells

conceete aifeoredht aohaltigiiadiggetndection ofod.dlourhdpkok diters
fe t '

ol Fieh? BooEHeH 5L 081 FSHAY, 2RO B dep L ror 14

of O(F@HZB)The peak titers were observed at day 3 for
HRV-2 (Fi g2A) and at day 4 for HRV-14 (Fig2B). Fig.3

F%h@"‘%éﬁﬁ tﬁfeféf‘ﬂ%XY & ibf4- BahGEaRET BN Inhibi LBH'JF AR\ irus

novi r us Icatronon In uman nasa
epi t redlicationedn snfaet@r hvﬁ@@ pysal ppithstiahsels determined by

O di peie,, aste o0 titer in logs; abscissa =
concentration of iota- carrageenan in .tg/m; MOXCK =

unt r@&ilﬂdtmmﬂllgo tterlis;logs; galﬁb‘hlssaebbecemnéaohexf iotd-h

HRV- 1A. Fi

Fig. %%_ {% étréldll\@mb?f# %Wg%?@%gé‘ol q’:é,l Fig.3A =cells
i nf eofected thHﬁaBV 18; FR. §33=Ee@|éil lrée*i:tﬁdeMﬁUHﬁ\ct g;

HRV- 33, 3(5':fbéi‘|’§15€éétéd'\nftﬁqiiﬁd & £y 3DRVEAR. inFé&eddwith HRV-

shows the ef i ot a- carrageenan g
i 1591 s &GS nP otenitBa Y cadnet SBaE iRtapteg with
CPE HRYuU88] on assay. O dinate=CPE reduction in %
absci ssa= concentration of iota- carrageenan in g/m;
Strain HRV2PO=original rhinovirus strain (no
Fige@ stoaws dheredtindgy oftiotd-natiRy@e¥14n aghinsdvhmesistsr afiter
HRV I ek [ n HelLa
| TieBegted treateh® Rt e Y v o n
may ‘Béd'ﬁ@'F%- CRE redysdiensino®d abscirsarut orsanitpicmeplieta-
are sfradd¥rdh inThg/neX BTPAIAHRY2POWU oiidindFtRiAbUYMES strain (no
replication round); Strain HRV2P10 =rhinovirus strain HRV2PO after

10 selective replication rounds on Hela cells.

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 to 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 pyg/ml of the polymers as indicated in
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pur poses only and are not to be construed as limting
this invention in any respect. It is further
W@ sne98nd t hat the present invention shall aPGDEBD07/010512
conprise variations of theiexpressly disclosed
enbodi nents to an extent as would be contenpl ated by
a person of ordinary skill in the art. Exanple 1 :
Fuﬁfﬁ@qt 4@ hdufd RiteNthd M%@ﬁlut@foﬁﬁ{é BORS DARS 8GR IRdd WIth TOX2
hinovirus type 2 (HRV-2) and type 14 (HRV-14)
X35 aﬁ?@&o‘ﬁf’@ﬂ?@h’t HeLa cells were incubated with a virus
AB LIRS I Rigdrat1 wWaswapreund that ek hiusteffédtivé pblyhdér was

. pg/m_of th d WO 2008/ 067982
BePrsB06h R0 B LI £ BNl ok Crie R PeeT Rt Btk oo of
rhimaNdrds twhilef, 14Mmbdeetdreageenadeicetumndn and kap@xarddfEenan

(c%hérﬂ}‘. 4)%1&5?% ﬁﬁcﬁgg@&ak&tﬁhﬁvrf bt rdt APindOHRY-§ B2k cror

ner was | ota-carrageenan
barsondinate)thatfitandargsdeyiption; katvwanll sixtindepandgpeweds.
5 rhinovirus while, |anbda-carrageenan (colum 5) and
EkaBBE-éarrageenan (colum 4) showed efficacy agai nst
ut not against HRV-14. Error bars indicate the
standard devi ati on between six independent wel | s.

ThE YRl Digareen] iRy, YFe ARSI e iRV R Ap TRV -14

indobedidellodeatbsaibitia -asseny X Tdtassaydradentoncemmation of
16921 n1 As shown in Table 1, iota- carrageenan

dec& protection agai nst both t‘il of
AFrﬁhr%‘(/" rruéfaphe 1, lota-¢armrgeanad viel %ETOtQSt'%rﬁQﬁ"eﬁt beth types

ofFhiRBUPRas &5l " t I'hdltiﬁtdésf @Enbte?@t QB4 Brotechion) as comptared with
acarra ee a anbda- carr agee activ
e RS I nREradk i caRon B ARG CgHaRgehan were
active egarm,st I—d%iv{mbytmbh)algamn HIR¥sk4 .afible paiyragysrehitpsan,
c&Bex@iping] Coilibsg B3 AlloobVRiethyeined b la Abr Shbw 48
inpidijorareffpat at piRV- 14 | ot a- Carrageenan + +
Kappa- Carr ageenan + -

Table 1: Antiviral activity of several tested polymers
Polymer HRV-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 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 uyg/ml.
However, iota-carrageenan was most effective in the prophylaxis model
against HRV-2 in which a reduction of more than 99.9 % in the peak viral

titer was observed.



Lanbda- Carrageenan + - Chitosan - -

Car boxynet hyl cel | ul ose - - Carboxynet hyl chitosan - -
WE@R068B 25 | ot a- carrageenan was effective ap@l/AB1007/010512

HRV-2 and HRV-14 in a treatizent and a prophyl axis

viral replication nodel. A significant reduction of

peak viral titer was observed at concentrations equal

Exdtdpld gheEfféaﬁaf ﬁ:t&&érgégdenankbg\ﬁmgf a JedéEtiGRof 3AREHRAN

was nost effective in the prophyl axis nodel against

HRV-2 in "%‘f“é\s?‘é%l W&ESon of nore than 99.9 %in the

peak viral 30 titer was observed. WO 2008/ 067982

&:ff 7#9&9%39%5 ul%dzmqugﬂ%té"s mFJrEE?ﬁ{; lg%tr?gnwith a virus

a- carrageenan agal nst

5 stﬂemw@wr at asMgt |f t'BU@éb@ffI'Ufﬁﬁﬂt'OﬂéLCﬁ Q@8Is in 96 well

2@|rﬁtne§ft\éﬂrﬁebﬂeHhmtﬁ0khw &.Puésuéw%.oé ﬁum@nsmea.@ﬁ c’a\ma.n.ng
Oé]ghdltmtyo I nfection 7 h f th
p?'mfteat'n fQlidt tilytirns, Wagsaddrh 1R c%whoh'i?t ka.f%fnf %tﬁblﬂﬁYO the
calngShrdd’tgrmmd@/mfhhﬂ'ﬂ))@ EGTTU ad$é\?($|ﬁﬁﬁa)w&ﬁ5@dd%s were
- our aterte|a|tyote cells was

C%Sf"@%ﬁ? r\%'aﬁ\ﬁ‘?ﬁ‘oﬁjﬁ@ %(#)f'c% y (Sigma). EC50 val ues

10 were calculated with the software Excel -Fit. 10 Tabl e
T;bl{é us HRV-1 HRV-2 HRV—8 HRV- 14 HRV— 16 HRV-39 EC50

[ NI ] o k

4
] IIII 2 Ngint——=<0 DIJ III A5G0 IITI JOJ. U IIII
o bl

\1'7U§J V-1 ot igHBYr2ag adtBVd daga) HEV- éﬁl HRV-39

EEGSt $O. PLUgRA f@il}(jwﬁlf &e@.%/nwrewww i@é?ﬁ% | Febdug/ml
Tel s, Carrageenarr concentratrons needed to 1 nm it 15
50% of the cytopathic effect vary wwthin a w de range

Io@é caPrdyecHghvas ActiveRIGdinainall 465 el whhah thirtdRWrubés on

PSRN ISP AR SO Gt SRR Ly oo TRE A PRgaed o inhibit
15 58thbypbs cynopathic eétbctNelrp withirsa Widefreagel & 5:0.5 pg/ml for

Hh‘i‘/h{s td onoﬁcge/Hl f%g‘HFWSI 4 Rl ?é’édl?f}u %tgym .%@é@%rrageenan

ot a- carr ageenan
mhebs,@l tr@pfepheaaﬁ'@n o&elbrgaq Fsp@ﬁﬁém o thE‘P‘éf@eé‘défdpﬁﬁ ozwnfected

H¥E kells.

20 Example 5: Inhibition of rhinovirus replication on human nasal epithelial
cells by iota-carrageenan

Primary human nasal epithelial cells (Promocell) were seeded in 24 well
plates (2.9*10% cells per well) and cultivated for three days at 37°C, 5%

25 CO, 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-39 and HRV-83 performed a lytic replication on human nasal
epithelial cells. HRV-14 and HRV-84 did not lyse the cells and were

30 therefore not subjected to further testing. Viruses were preincubated with
iota-carrageenan at concentrations of 4, 40 and 400 pg/ml and a MOCK
control. The MOI 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

35 titer of all viruses in the supernatants at least two log steps at a
concentration of 40 ug/ml (>99%) when compared to MOCK treated
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plates (2.9* 104 cells per well) and cultivated for

three days at 37C, 5% 25 CO2 and 95 % hum dity. The
w@e0ss61er e i nfected at a confl uency of near| yPED®RA0T/H10512

rhinovirus strains HRV-1 A13HRV-2, HRV-8, HRV-14,

HRV- 16, HRV-39, HRV-83 and HRV-84. Rhi noviruses

HRV- 1A, HRV-2, HRV-8, HRV- 16, HRV-39 and HRV-83
c&ﬂrrénoéémd(taelwaixcs imbv':l?cmei ﬁ?u@ﬁtékunﬁrd;geasahese data clearly

agBeretal e i RAFENBRd R s i Eevedopisati Rrprimary
ham@ahiemithelial csls. Siprce iprappeand shatdatptdsent there is no animal

mo%tefﬁ?raﬁ u r@tgﬁeWFus e {e%tti'n%@aq ab‘f'e t‘iﬁ% 4ﬁunrq| afi9%asal

control.
emap@rah@teélnt@eﬂelwenarwgﬁedt bee weast lzrmcatm\t mvitreumedel

c@hrbRtly 'a@faﬁglt)l'eo'ﬁrﬁﬂ%éﬁqufc%rte Tt R2Anddrdedeviation between three
determ nation. As shown in Figure 3, treatnent with

'"idﬁpﬁneﬁ?fr%sé%ﬂaﬁ‘i’mgﬂﬁced the viral 35 titer of all
viruses in the supernatants at |east two | og steps at

Eh BE R R P ation 4 cheed fisasy it bt Fan g0 panay Soatiet

control ceblinevifushinf¥etian safsdronepenbed vieatmenit t(ehe¢k for possible
logs). Theski88int dralil éf re St rate that

i ot a- carrageenan 1 nhibit e virus repl i cation on
primary human epitheli aI ceI Is. Since it appears that

ThE RighsANirdARY AFD Bﬁd&ﬂb'@l}us pedelp TE o YAl after 10
rhinovirus in vivo estl alllable t'he hu%{%(s hi
sejechy feplicatiqrurqun #ls. e‘ﬁPb"sé"rﬁtef’HB &t (cytopathic
effeporreanttion asshr/o Hmdedellsc(ts r*e‘rﬂﬁ vehy pel abdly. wEre eeeded in

bar a st andar i atiaqn h .
SiX ) gll gt e tl'% Scf‘eel‘l \‘}v% g‘rf‘nf%cgg V\%Ittrg %B%%?g}nurﬁlﬁéfﬁbendmm
smﬂplemnéecﬂ |vwalcy:aorfage@nanamlvme@ﬁaﬁnaégairmeenen concentrations

of '1“6‘05"3” U7 | Qéeqsbogh@fzﬂsm ﬁﬁﬁaatrﬁderH‘?@rtE@ﬁ‘tta r(.ﬁﬁqms at a

ossi bl'e” "devel oprment of vi'ral resistance)
'V@l i @al- virus HRV2PO and the virus HRV2P10, obt ai ned

Aafdoe&rdé) oﬁ@lwat' NmtkqatéaadrwundﬁrmfrHeLaa&abbgnan-

t t th 15 f t
s UG e R R Sulelef Mol R R ber orebfi Wi i G eeked i
MOCKitreated| viplsas esperiBien cieé | 8 wiisesugpleastadcantdiniag nutrient
Sl AR A WEHr%%EeH?Q' HRter P MRRRLAC Mot 20 minutes

carrageenan po carrageenan
fodlewdieatintadtinm thefplatesswege avaghed ggicel 80d sedtyranedium

(wrldﬁ/ fite, ishbiERres Wﬁﬂtcﬁir%@@eﬂdﬁ Hﬁu@é sanecm c%cenﬂrat.ons)
controls one wel

20 As infe
wgs apded, B?sa“d’é‘?l}saﬁé%‘?%tnto §Lﬁ)|5“ Hﬁéﬁecﬁﬂﬁgﬁgﬁ? GREATU-e-
paied Lamiahitte DitdeBbh). VEaEm plifsewiees takdM frdm each experimental

well as soon as a clear cytopathic effect was visible in the unprotected,
negative control well. For the subsequent selection 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 concentrations only,
i.e. at 1.6 and 5.3 pyg carrageenan per 1 ml.

The procedure was repeated 10 times and the resulting virus samples were
compared in a CPE inhibition test with the original virus stock. Briefly, 48
hours after infection a TOX2 reagent (Sigma) was added, OD4g0nm Values



10

15

20

MOCK treated virus suspension, i.e. a virus suspension
containing nutrient nmediumbut no carrageenan. After
WQ@roosfec19Bmt i on tine of 20 m nutes follow ng i PEEEPI0OTIV10512
the plates were washed twi de¢ and control nedi um 25
(virus-free, supplenented with caraageenan at the
sel ected concentrations) was added to all wells
WeKE aterndinkd i tHe UPEaieRIdchidadhi %Cof ¥ LAlnfettdd control was
d ure, ni nhi bited infection). Sanples were taken from
12Em '¥%£er|nental wel | as soon as a clear cytopathic
effect was visible in the unprotected, negative
C S I
Invc?{&fﬂasq8ocn acl:knflorﬁg{ t@ﬁp&é&?%ﬁ% Et §? v‘ier%é %Qosr%]glblﬁéj’towards
carsageayeentigatment.ctheneiris usgdifor tthenglrat inglagdatign (virus 2_001
mdﬁgeQ? alaea gf src%zﬁ'éamé% Sﬁe]; I"]@) %’é\b@ﬂ@@tr@gh(%%mr{:géuﬂﬁ’ss(wrus

ection i cal

2?&%@ Fi9 é’edéttéﬂ%lrba 6P ﬁ%dUCéW‘ePF%\htJﬁ!“gsﬁﬁ‘pP sells,

folowiRg atﬁ/\@xbmiaéhta%rbaa@@mt G@é@%ﬁéhﬂ{' iderferentl wom the one
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ddscinsi PEo v Bieorald oM Ree Miae Bt ie feapetiive virus

atva NIS| séItpN eande2@ mmonqasaaetrér iimf ez tioAE Henimoouturorwag semoved

. bﬂtr‘ii&ﬁf Qg'tdgiorﬂaéaon\{%wﬁg %ta?r%:éteeﬁéh Sjcil mv?g%t f!]‘gi‘fé:%ncentratlons
ofoﬂ)z@o%ra vhi .ueQ. \7@02@)@!3/4@@799@%?/5 {seeshistissaof Fig. 4).
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w@@rdeetgaam (Rigat merdinatd)e EvidrusarsSedichte théstandard deviation
i.nocul %V|r S 2 Q01 in Fig. 4) and a virus

b%ﬁ%ﬁ%ﬂ ea SP @ﬁe egfectlve replication rounds (virus

20 001 in Fig. 4) were tested |n a CPE reduction assay
. _ |
ALFLBBLISG GEldshoced ) RGO, S HRHATRC bRl BHER TG s
SuRSGPEIliBt t@wpws FE'IIQQ%'PEF% tigsit@enh et dgtegted ipHde samples

OEWHO‘M? tHé lsupedtatdnt dfMRe st Qnd, tlﬁnﬂarﬁﬂ iRfedtiRBcycle.
ter. infection the i nocul um was rem) nutrij ent

d
T*h‘édr‘ﬂmaé%%#é%?ws&aPF SIS eﬁ‘&?rﬂ?ﬁlr "értmq |a g selection
procedend.r Bhésendataothus Sugdest, thht,an58scadelofiritindGDudlgs auring /in

viDBBIARE WiRE Rl SR U Rl e Likely APy Sadd of
continusd qereperiedrthenarly aner ahexteeded deciododf timey of
uni fected control 15 was determ ned (Fig. 4,

ordinate). Error bars indicate the standard deviation
bet ween 6 i ndependent wells.
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As graphically represented in Figure 4, no significant

difference in virus suscepibility towards carrageenan
Woe@anem®sr was detected in the sanples 20 obtBCTER2007/010512

fromthe supernatant of thasfirst and the tenth

infection cycle. This indicates that no escape nutants

energed during the selection procedure. These data

t hus suggest that an esc@pgigg rhinoviruses during in

vivo therapy with iota-carrageenan may be unlikely

even in cases of continued or repeated therapy over
1 absexdfeduteahqearainoss ah ddtie aNﬁnZQIG&bG&YQBQm the manufacture of

[ EP2007/ 105 5 e

 PEbaEai e St Poritn T r barvAtine: ibaPGRE oatmont
Obérhmqwhwﬁnaﬁsuuwcal conposition for the prophyl acti c

or therapeutic treatnent 5 of a rhinovirus infection.

2. The use according to claim1, wherein said
2y hhadiser aecqrdingctq s?a'msﬂ aWhegein gaigrrhinauisusningection is an
adlendVh icusohiBf @eid\arus iHfestiodhe use according to claim

1 or 2, wherein the conposition is adapted for

topi cal or nucosal use, preferably for use as a nose
3sPhayseaaqmadirg to chatmutliorg? awpeveierthiorormpbaitiain isngdapted

n Qi af [ i

fog%' f%dlogrrﬁbgggqlolfs r??gggrag[yg g %Sq? 5 |aoﬁ8éggb%1ydpaspowger'
lmludrh@ aumWQccémm’t@latépranq geheampirgimgnts alfaagn 3or a liquid
sOMEbAI ghrti BGIa@W@éﬂléh 08 gal ?‘I’éti’tﬂGUSH”BF Wssss.at | east

one pharmaceutically acCeptable carrier or additive.

5. The use according to any one of clains 1 to 4,

4WrRERigR é&tﬁ:ramgonsbh'yafhe 3P cissmadnpbed] wherdinpheadortpsition

and conpri.ses en n_an
30 RRESD of HARILB o Bef S o Shnta e, B s
aqdigiver abl y betmeen 0.5% and 5% (w v) of the

preparation. 6. The use according to any one of clains

1 to 5 wherein the carrageenan 25 conprises at | east
5 ombe msebeecardinacteany rae ehelaimsup tedhowbersip the qaraposition

ishedpted@Ter REHiREPOSE )éﬁar@orﬂfnrl's% RarragdBRAN in z31‘?1damount of

| ambda-c a he use accor to.c
oG B Ghs Boaitior SRIGtB Rl Paisot Qrbikaeng i, gpst
piedécabtyabeageenan b %ranal Bt (W) aff the prepatatiow. of sai d
30 carrageenans, in an anount of not |ess than 80%

% | ess tha 900/ not | es han g% Y)(.g tﬁr abl ?/

n el‘b’*fsa‘ﬁ?a{ (’Wv@”e 8 M&n FB‘H §reag[qgeenan
cmpruageemaemstpwresemimbar s éle coahprasn tthergroup consisting of the
homo- and heteropolymers of iota-, kappa-, and lambda-carrageenan.

7. The use according to claim 6, wherein the composition comprises
lambda-,kappa- or iota-carrageenan, or a mixture of at least two of said
carrageenans, in an amount of not less than 80%, not less than 90%, not
less than 95%, and preferably not less than 99% (w/w), based on dry

weight, of all carrageenans present in the composition.

8. Use according to any one of claims 1 to 7, wherein the composition
comprises not less than 560%, not less than 70%, not less than 80%, and
preferably not less than 95% (w/w), based on weight, of iota-carrageenan
relative to the total of all carrageenans in the composition.
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8. Use according to any one of clains 1 to 7, wherein
the conposition 35 conprises not |ess than 50% not

wo e@s/ 06198 70% not | ess than 80% and pref er Byi/EPIV01/010512
| ess than 95% (w w), basedien wei ght, of
i ota-carrageenan relative to the total of all
carrageenans in the conposition. WO 2008/ 067982

9 PTHé EBEO&‘YddDEIG\@lﬂ: aﬂﬁ dhe Jhelalusae e @, divhgrdio the;poonposition

OSIII f
i, furlBrises By feqstilehihd: hdi AR CRAD qqtlVel, Miliyiral

ccanponemalpret@npbmeﬂldqbpe@m@ftaabl y cellul ose sulfate. 5

10. The use according to any one of clainms 1 to 9,

wherein the conmposition is coated onto a solid
1Quihadseciceprdiftg tnanyronsaff climsn! 4019 cvlerein the composition

isRagdtb8 ltlrﬁb'é/soﬁﬂ sﬁrﬂ&&fﬁ' &g h‘?@le&fmbi §5Nlt§!’l|6N%,rt|bleSSijzhencularly
fo _Hg,@p gec al a nasal tissue or paper saljhssue or
of a ‘U%Fe%é Blrtafyng VE- él‘?}?u&’% RAPS} §SRECIATY & 18

paqtarel n the conposition further conprises at | east

one ot her pharmaceutically active conpound,

preferably a steroid or an antihistam ne. 12. The use
14cEbedisegacanrding tmenyfond af ekimst b te110.wivbeegin thei d
C(SranQWJnuﬁjrtﬂé ESHhBREESBLISad o ok REH Yh kiR cdiRidMlydactive

hi gh-ri1sk patient selected fromthe group consisting
CWPSH"QSPFﬁfﬁ’%Y@eﬁYemﬁ’ PePEANHUFRENRg from al | er gy,
and a person suffering froman infl amTatory di sease.
3 SO|Idh ene, or sanlta |te r . . . .
SEPBqing: atPAtRT 1hany SR Bt SBaberRersin said rhinovirus
infed thom esdlrt anundnarduedmenm acﬂughfmsklpa’oe@t sdléctelbffiagn the group
' h
Cg'%/sg%ﬁn el ect ed hﬁ.ﬁé #a'n%ﬁfn 93’u8@o%§f%ﬂ“§gﬁoﬁ éﬁer & and a
Perpgnesid fening i ﬂﬁ’y'@lﬂéﬁ@mab@rﬁe‘i’@eafﬁ%m al hygi ene
arti cI es and facial sanitation articles used in the
gr al nd/ or nasal, areas, gartl cularly nasal tissues

r p%?ﬁ'éq YOIENE P SRy Hitemscoated or impregnated with the

antiviral composition referred to in any one of claims 1 to 9.

14. Solid hygiene or sanitary item according to claim 13, the item
selected from the group consisting of gloves, hygiene tissues, hygiene
papers, facial hygiene articles and facial sanitation articles used in the oral

and/or nasal areas, particularly nasal tissues or papers, and handkerchiefs.



