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I NVENTI ON PCT/ US02/ 04273 5 1. Field of the Invention: The predesSEPTEMBERQ005

relates to virucidal conpositions for the treatnment and/ or prevention of
super fi ci WO ©246P88% or sores, i ncljpok sores and PEENUSAZ02TAsed by
viruses of the Herpesviridae and mmmﬂmmmﬁ amlies, and for the
treatnent and/or anelioration of Sy nps QNB, caused by the 10 conmmon cold. 2.

Description of the Prior Art: Pathogenic viruses can be classified into two
general types with respect to the viral structure, i.e., those that

contain |ipids and those that S || _known | i pid-containing
pat hogeni ¢ viruses, known as 1%@%&%%%@'@!& ncl ude herpes virus,

.e.g., herpes sinplex | and 2; nyxovirus, e.g., influenza virus;

par amyxovirus, e.g., virus responsible for_ _neasles and munps, and
respiratory syncitial virus B%EH@R‘PHI"@ fi THEJMYENBOMNna virus, which is
also inplicated in_the common cold; and toga virus, e.g., rubella virus
and virud redponsi 'tis and henorrhagic 20 fever. Many ot her

h
pat hogeni ¢ viruse ._envel ope, .and, therefo, . are characterized
as "naked" vi rusegl.-ﬂ]?ﬁéﬁs%ﬁ&@”%ﬁﬂ?'ﬁi@lgt?aatq@d’érru?'dﬁﬁ 39WHP§'t'°Pﬁi?Wo{her us (the
principl e caygatrinent apa/tr ppévépon' SFaUpeicidl I8sidns bf‘%l‘é@f"ﬁﬁluc}th ‘ééﬁﬁer
polioviruses, and adenaqviruses. Viral infections cause consi derable
di sconfort, 8PeasagBddesionsrausedby viuses ofthelderpesvidtaaandyPoxatiddevi r us

| rmuodet i ci HEeT Pgge! 8 et anlicf amplbraion o YnmeRR causacbthe and

nortal i th0 HeergRosiooid.ex viruses (HSV-1 and HSV- 2) are associated with
i nflammati on and | esions of the skin and mucosal menbranes, including cold

sores, fever 2bI | sters a (lj e?i t al. her ret§ | esi ons. 30 Varicell a-zoster virus
(VZV) causes<chi CMQMM&M Epstein \\\DE -82697M . 11189021
vli 1 Pathogenic viruses can be classified into two general types with
| respect to the viral structure, i.e., those that contain lipids and those that do
~not. Some well known lipid-containing pathogenic viruses, known as
15  "enveloped" viruses, include herpes virus, e.g., herpes simplex 1 and 2;
myxovirus, e.g., influenza virus; paramyxovirus, e.g., virus responsible for
measles and mumps, and respiratory syncitial virus responsible for croup;
corona virus, which is also implicated in the common cold; and toga virus,
e.g., rubella virus and virus responsible for encephalitis and hemorrhagic
20 fever. Many other pathogenic viruses lack an outer envelope, and therefore
are characterized as "naked" viruses. Included in this category are fhé
rhinovirus (the principle causative agent of the "common cold"), inﬂue!nza
viruses, polioviruses, and adenoviruses.
Viral infections cause considerable discomfort, disease and can be
25  fatal. Viruses such as cytomegalovirus (CMV), human lymphotrophic viruses
(e.g., HTLV-1) and human immunodeficiency viruses (e.g., HIV-1) result in
significant morbidity and mortality. Herpes simplex viruses (HSV-1 and HSV-
2) are associated with inflammation and lesions of the skin and mucosal
‘membranes, including cold sores, fever blisters and genital herpes lesions.
80 Varicella-zoster virus (VZV) causes chicken pox and shingles, and Epstein-
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WO 02/ 069887 1 SEPTEMBER 2005 PCT/ US02/ 04273 Barr virus (EBV) is
associ ated with nononucl eosis. Influenza viruses cause flu sYnSEBRFEMIBER 2005

can be fa{’) e2idhggcauses acquired i munodeficiency, which s and
kills infected iIndividuals. Al though these viruses nmay rer'r)a(éﬁ Si’%&@:ﬁ in

some cells and for varying periods of tinme, generally viral 5 replication
results in iBagwinsi (EBY)deatsouiatedrvieh nﬁcnﬁmuai@@éu@dlrﬁﬁﬂelnzar\mﬂg@é Bluse

different clinical manifestations of the di seases they cause. Herpes
si mpl ex i nf it sYyMPtEs @ndaen hestatal. diVheayses aaguirediimmyaodeficiénayhe body,

auter s suPpeh doBI R G1 HRE3RGRATS o Atoolih Hhess Bisedimant 10
million epi s@ﬁeeﬁnwenm@&nereeu@bhdfoﬂ)w@ig&gbgé% fideobehBaIgopg| L1 on. 1 S

recurrent herpes sinplex labialis rpes Sinplex virus

(HSV) whibch, repbicaiian Fresudts in irrmneySIbiefmmmuontaﬂm infechedt owlhpradutinige- | ong

' d t I U t t b
[esi dence angel et e aolstaliane Ok i §EAER08 thel R L ovir ds. the I i ps
and mouth 15 \Aherlqerﬁeseélﬁfpw@nﬁa%tl@né%'ﬁcﬂf‘aﬁﬂ r@bb?h?ﬁlanﬂ}:ff d5shd 9 gg; %S

| esions typically last 7 to 10 days. her comon sit or out
caused. by H®f thadladye bubpgringledy dhe Ehﬂél and mlmnﬂultzmecmﬂiearealss Roughty Sthest ,

comon i t e Wi pifferical Sttty v Biters b7 BBl sores Mtttk AELPRE ar o
the noutlh, reRiRDH epieddes %@tumé@ata:ﬁﬂfblﬁﬁnrﬁ@haétﬁ&aﬁeﬁn?MFMo@%p fgomon

cold" is a phrase used by both physicians and |ay persons or the
i dentifi cat |r@ﬁuUenhbﬁwsmlmglexﬂ@@plw altdscauseddysthedierpestsiraplex virus

been acaun r 4 whEhERNBIR & Bt R sneRclriesrin Seiane e lhg: °2° D°
known t hat trbmd@ntmmmdd@s@bc)rmaln@tn mesn@g/ee?@rrgué YUpBHTreé@thQi'bn'b? vargoaep of
ers of several famlies of vi ruses, I ncl ad I Ng

di seases caused p

par ai nf | uenﬂ'mlb&%é"rw irakels ialongBervespaiways- ipwayde the lips and mosgh

Characy 180 St RRIBNRA) G of B UREAR, RS ke st 7

ol ecul ar 3@okiCodaygy ©therftommon sﬁesfortdmibms tapsEd By HS\? imghideco! d

viruses, is _understo gret detail. In confrast, progress on the

treat ment ofa%&\%?l onqﬁe srl1<|n such as the ears, nose, chest abdomen, arms, palms,

| dorsa of the hands, fingers, thighs and Iégs. Other common sites are the
eyes and cervix. Less often involved but observed are the mouth, respiratory
20 tract and central nervous system.

The "common cold” is a phrase used by both physicians and lay
persons alike for the identification of acute minor respiratory iliness. Since the
identification of rhinovirus in 1956, a considerable body of knoWIedge has
been acquired on the etiology and epidemiology of common colds. Itis

25 known that the common cold is not a single entity, but rather is.a group of
diseases caused by members of several families of viruses, including
parainfluenza viruses, rhinoviruses, respiratory syncytial viruses,
enteroviruses, and coronaviruses. Much work has been performed in
characterizing viruses that cause the common cold. In addition, the molecular

30  Dbiology of rhinoviruses, the most important common cold viruses, is
understood in great detail. In contrast, progress on the treatment of common
colds has been slow despite these advances. While there are now large
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col ds has been sl ow despite these advances. Wile there are now |l arge 2
\\\DE. 8269712 -#139621 V1 1 SEPTEMBER 2005 WD 02/ 069887 PCT/ USEPTEMBER 2005
nunbers of conpounds that have been found to exhibit antiviral activity

agai nst c¥PI26988Jes in cell culture, many antiviral conpoRCTASeL3ad
limted effectiveness in patients. Because of the w despread

di tisfacti ith.th t] ket t t ts. f th

Col d and ar INERErs Af G AP e helE bindernd 1o sSplEAn e e oxists o
need for a rarya%ﬁémawu@é@rae@h Edftite! Frizdy BHitiviral E@ﬁg%ﬁa@%vw\‘é‘a”“o“ .
provides suclf a treatnment. It is known In“the art that quaternary anmmoni um

conpounds s Uirhitexth effigetivenassrin patientsori de are effective agai nst bacteria but
«+are not virucidal, Ln 10 Hendl,e et,al ... ANt m i al Agents and

Cherot her apy, 14: %56?%%%fb@?%'ﬂfgbf%?grfﬁsﬁ%qﬁ(fa&*ﬁwﬁb&ﬁ? puge%@mq\grﬂeted
benzal kogi urglitantd for tREFomMBA difik aRH AERNE PMRILRKIRUAL YteRtbd ELhY!
+al cohol alone was not effective, and the conbination of ethyl al cohol wth
BAK was f ai rpopuilakidin.dberevexists &need g a moreefficaciess and safe treatmentn i n t he

art that "envel oped" ,viruses are relatjvely sensitive and, thus, can be
inactivatednﬁFQF‘?Wt&Me Pgim?\é'gﬁﬁﬁyghl@n%éﬁtn%%‘tfar. In contrast, greater

bl ' ' | : | t abl
ot nat convent | onar o RRKPtha/af AT M Rop T SRl ds e R fS © 201
rel ativel y Hearizatkenemt chieridensreoéffectivesaghingtdeactada botvare nopt Vinucidalddimyde i s
desi r ahl t,axi.Cl. t d t.all t h | sl.pfecti f
cont ant ok e IAEY. gF=hAAEEIKrp B heears atd ciamlbersd. 1480068 1628 he
| aboratory. {Bahis caitaiding éthgPsicEhembehEambaRM: chidHde?BaRR&rd1979) )

describe a studmf t he virucidal action of organic acids (citric, malic,
etc.). ThesdheachnrEhene were evalmated.t Ethyl aleohadl algne was natreffestive; iand

(ner posvi r uan8 pFtBnasiTbFe Bl ShhERuhf Ak YRR eroBE ) Rilhg, | "

experiments fiovirusesri ed out at roomtenperature with aqueous sol utions of
pure acids. No substrate or carrier was used. The three viruses chosen for
study byt hese 30t iR ingbearthat "epvelppgdiviryses amsrelgtively sensitive al so

observed thaj,d RESE can be inactivated by virucidal disinfectants known so far. In
contrast, greater problems are caused by naked viruses, which are
substantially more stable against conventional disinfectants and which can be
inactivated only with relatively high concentrations of formaldehyde.

20 However, formaldehyde is undesirable because of toxicity and does not allow
the disinfection of contaminated parts of the body to be effected in either the
clinic or the laboratory. |-

Poli, et al. (Food Chem. (England) 4(4):251-258 (1979)) descride a
study of the virucidal action of organic acids (citric, malic, etc.). These
25  workers found that citric, malic, pyruvic and succinic acids, among others,
were effective in vitro against "enveloped" viruses (herpésvirus,
orthomyxovirus and rhabdovirus (Rabies virus)). Their experiments were
. carried out at room temperature with aqueous solutions of pure acids. No
substrate or carrier was used. The three viruses chosen for study by these
. 30 workers were all "enveloped" viruses. Poli, et al. also observed that these
acids were not effective against adenovirus, which is a "naked" virus. Based

on this, they concluded that these acids were effective in vitro against

\\\DE . 82692 - #139621 v1



acids were not effective agai nst adenovirus, which is a "naked" virus.
Based on this, they concluded that these acids were effectivd SEPTEMBER 2005

agai nst _SWM,QEMS@OQHZ 9139621 vi 1 SEPTEMBER 2005 VO 012‘?19@%32’]27
PCTI US02/ 04273 "envel oped" viruses but not against "naked" Pn

vivo, an acid solution would not work, as it is unable to penetrate the
outer dernmal 'lemyeloped’ Waisesdubaot ggainst"raked! virusesshiarevo,tari acidepliition | Ng.
The use of certa cohol s of certain chain Iengt hs) to -5

i nactivate | |‘ﬁPHH28ﬁt Hf Tt ‘f/'ﬁr‘{f@@? L%pﬁ"%t@’@steﬁ ogierderaal [ayer ap
(Anti m crobi a&,a,ﬁqﬁr@@t t@"tﬁe %@@%Q% ﬂqgf%épc%)‘%l% 104, (1977)). Al't hough

t he authors used alcohols rangin rom 8, they point out that a

striKki ng peak in vilheciskaof cmrrtawatcwhw@(l equatcoHiads oﬁéértélﬁfcﬂélrﬁleﬁgﬂﬁg havi ng
chain epgt hs f{lom ten . to fourteen carbons. Since | onger-chain~al ol s

havi ng te 1dnagiYRiRIRIg-cRB 'agél'rléﬁﬁwﬁsioﬁﬁg&w)ﬂl gnipesagtiabus, rredl a, the
Pl e the  deaviBHicRBRNAGEnts dnef ClRéimtReraly P R 104, (R7 7§ diiRuoh’ 1%

sol utions adjthetauthors aseqbalcoholstrahga@tframzc4T@ma tHelysoisioitRafd 0 to Cl4
action, their relatively |ow

al cohol s were od,  viruci

wat er sol ubi |qt{1€mgsp%aoligl ‘ﬂf@&%éﬁt"é&éwﬁﬁ WWfosatmf@tamalppaolsmaym ehaion
steps requir O, I Lon Jin
o Tovi rua | PapgHEOnOHACATY fourkberfoartionl” ifite Britienaf St eh, o
pH of thEOwi rearbpRs c8.rBore. arp extrea’lelplrh%h(iblédm addebosinfedid, the prefetiad found

t hat commer ci u A ral I nacti vat ed t he herpes sinmpl ex
virus. Red w?ig%;ﬁ{@'%olsefﬁﬁﬁ%?q beg.ge reé’ In#5% ethanal IﬁhﬂOQﬁl?ﬂ@ therrlrgs
The effect of [ I Vi, r,us was
The effect o déﬁgrdfég ﬁ’g?l dgﬁce?@éﬁ&rg Tﬁéfﬁgﬂrééﬁnéﬂﬁé?ﬁ%@uwéﬁgstﬁég

Bave rfapﬁrtecPH ohat leastd.2re hm(ﬂlthoughdhegﬂmtc?f@d@alwhols wers Qﬁ@Wﬁ&oorh .
ut ano ave Cj effects in yvitro in ver i
concentratlorrgd é@‘?‘?y&ﬁgb@%’@é g} %t'vq_%(/\?é’\‘ @g?fcséﬁlﬂrb'ﬁtﬂl'%ﬁs of thgse ?

- al cohol s15wr efisadvamthge euGWGftﬁéf‘mﬁbl M%paké%ﬁ’ét@’d@'ré wird!r € propanol ,
ISOpI' opanol or various butanols were not suf ently active agal nst

"naked" hydroph| | i FRoRPwalshuk, eriviepeiriedis $8001foldaeductitn inrbliovirps opanol
W th a total jyelctiVity SHEPNBOGSdHPMIE YraBh jfi8e ! S A2 Katfia pHSor]’C{Wer\}v?né/ I;SIHCI dal

activity: 3.3-4.4) or at pH 7.0 for 24 hours at 4° C, and found that commercial grape
juice at neutral pH inactivated the herpes simplex virus. Red wines were
20  reported to be more antiviral than white wines. The effect of wine at its
natural pH against the herpes simplex virus was not examined.
Noda, et al. (J. Jap. Ass. lnfect Dis. 55:355-366 (1981)) have reported
that pure methanol, ethanol, n-propanol lsopropanol or butanol have distinct
but limited virucidal effects in vitro in very high concentrations of around 80%
25  ormore. Lower concentrations of these alcohols were not suffi iciently
~ effective. Individually, pure propanol, isopropanol, or various butanols were
not sufficiently active against "naked" hydrophilic viruses. Known mixtures of
ethanol and isopropanol with a total active-substance content of 20 to 40%
also show no virucidal activity.
30 Von Rheinbaben, et al. (U.S. Patent No. 5,728,404) disclose.
compositions having virucidal activity against "naked" viruses (e.qg., polio,
adeno, vaccina, and SV40 tumor virus) comprising 50% to 90% by weight of
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30 V@n Rhei nbaben, et al. (U S. Patent No. 5, 728,404) di scl ose.
conposi tions having virucidal activity against "naked" virused SEP’BEMBERZOOS

polio, i na, and SV40 tunor virus) conprising 5 90% b

wei ght of qﬁa@?ﬁ"@% 82697/2 - W39621 vl 1 SEPTEMBER 2005 Rﬁ’@sﬁ

PCT/ US02/ 04273 at | east one nenber selected fromthe group consisti ng of C1

to C4 ali pha@t%a@p@@émmseradéré&wa%m%é bR ohs?é’tﬁ'ngo?cof’/tdjmvéfﬁbﬁ%ttlco‘c at
a

| east one netal salt, such as a zinc sal n Rhel nbaben
t hat conposi ﬂnmhydﬂﬂph@msgandefmm1afetcstb%/bpywalglhttof@m leagtanel metal

Pner Ei?f'v’ﬁ s3ll REBARS: » e on RBgibahel, &l nddhat AonpoRHaRs. |
rovever L nesenptsmg biasen 0oy wORHEo AL NorRlaRdUpIORAY, 32 L5

di scl ose & mbuham@iobor mixkges Uﬂwfghahwemmaﬁ]eeﬂve/agams'(pﬁm Zdenbj ch

dal | f { f
@0'to coa | VeRaiBoR)d SVADes it hlreien, esa e n%%ﬁ:ﬁsﬁmg‘éuﬂtav?nga

5-7 doubl e bepsde virgicRid bPsHal metdl s%its té theze a188153) Wf? 6& r% 217)

di scl ose a conposition having germcid activity to hands
cont ani nated w t hRewichief iak (HE& d%a;teehblp d @Mﬁaj@m(oseaa imeethediaf, wherein

2l Kyt st T on RS SaGREF i L 8E) PR CeRifes torfradopeirlis ™
i Xt ur es]@ hergei & vanowmlygﬁé@Wé amatintaf a M@M?@%be&hﬁoﬂguﬁéﬁﬁffﬁa al one

and the acid al one showed germ cidal activit and hasi ze that both
the organic &id aiﬁahyqi@oanrmﬁntalgghebl&a\am 5- M@@bIBdJdeed to achi eve

noredi ont i i t he TR SREEh ot U S PN FRR2 P iRe0Re Y o0t o

Br own- Skr obofconggosition hevifgeimicidal édnmtyemﬁ@xtapmeaaé hahdsMontarApzeedi t1 on
agai nst viruses. Hoffler et al. (U S. Patent 5,043, 357) disclose

conposi tion NAth S§7Na Maksasspnsca gwmw%gyéwﬁgactﬁleewharemdbe c(ogmpaltion
Dropanol 15 anisble sSEHA B ahombic kPR U Ao PRI AR
propanol al ome afighnimacidxfialic ackl, itric iaeid, a@dtmkldré@ih@g@f)ﬂﬂroﬁnhﬁsnﬁiw@t
s e oL B e BT hoh€ St i S BoSeehd bensica
activity, and emphasize that both the organic acid and the anionic surfactant
must be used to achieve significant germicidal activity. Alcohol was
20 mentioned as an optional ingredient in the Brown-Skrobot, et al. composition.
However, Brown-Skrobot, et al., did not test the effectiveness of this
composition against viruses. ‘
Hoffler, et al. (U.S. Patent No. 5,043,357) disclose composmon§ having
virucidal activity against naked viruses (e.g., poliovirus type 1), having at least
256  70% by weight of ethanol and/or propanols and from 0.5% to 5% by weight of
' a short-chain acid. Ethanol and propanol alone did not exhibit sufﬂcieﬁt
activities against the naked viruses. These compositions were not tested for
their effectiveness against enveloped viruses, nor were the virucidal activities
of the compositions tested in vivo.
3 30 Hendley, et al. (6,034,133) disclose a hand lotion effective against the
naked rhinovirus, containing malic acid, citric acid, and a C1 to C6 alcohol for
preventing hand-to-hand transmission to rhinoviruses. Hendly, et al. state
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©of the conpositions tested in vivo. 30 Hendl ey, etal. (6,034,133) disclose .

a hand lotion effective agai nst the naked rhinovirus, contairl TEMBER 2005
acid, ci t\fvb%sz%eﬂzﬁ and a C1 to C6 al cohol for preventing hand-to-hand
transm ssion to rhinoviruses. Hendly, et al. state 5 \\\DEPCT/US02/04273
8289712. 1130021 vl 1 SEPTEMBER 2005 WD 02/069887 PCT/ US02/ 04273 that the

| oti t @ 7Vl ' : LMl | t ti f th
o conor. | n hat thibliofs fetgirfifeirdfblial ety A Bndad e EEREEHAENANS: oo
to b bet wekgohaHitianibtioh i6 bbwanops.o0ns.i TheIpHIof tife Ritioh isRyateflto B

(U. S. Paten 1, 650) disclose an in vitro method o 51 nactrvating

No. 5,
Vi ruses sucﬁ?e%e%‘P 4 andapld Sdeaveid iiitating the skimt in a aqueous sol ution
f bi ol ogicall ' ' P ‘ | | t. by t ti
Phe sol Ut on w ¢ DoNe BIRLESTPbEN No. BT BaR) 4iE8iass 4 B method el or

about 45t oiradtivating imseasucie asfvV G lipitdbated W@?Fré’ﬁﬂt‘ﬁh BYady¥dias! N9
w th increasing carhgon chain length up to C8. Ethanol and butantl were
found to 18okEongfhiglogicadly iagtve Reateint(Rd: eplesma or oalf cultares)tbiytredtirg FDA

h : ; t

o al -1 aci ar eaggeRt S NShrEfdBolin BloBBbETE ICLS T of aout u s
Pat ent Nos. 4%0%bat & 9%mperhtbredSi4 S0 4Nith Bﬁ@@?d%?a,@ﬁviiﬁﬁnc?é‘é‘éin%i% solubility
of this | onﬁ1 chai.n (C26) al cohol, the conpositionrequires™a

) .
di f unct i onaMBEERLIRY SErbeR ehaiplersthurse €8c Ethanelard butanal weredaurd 4o

suspensg(z’n %f?@@’"ﬁﬁ@i"ﬂ?(ﬁmhg%%ﬁ&% Further, U S. Patent No.

5,534,5 sta ai n-excr pi en?sé' were detrinmental to the activity

of n- docosanol , Revendys thesFDAdtastdpproverpdoodsarvl (il 094 aRi#m) g hect i ve
n- docosanol - cont B\Iérr‘ll n%q{co osi tjons presented an unexpectedly difficult
chal | enge. YGRNRREIGr EeeHITeNtyaligeak hefpesdcold poras and fpver hlisters) tee are

ccti Ve, 20°KeEE, AL ReHa R NIAKEes s B Bt AL L VAL LY. I

particular, there is a need opl ¢al” virudrda npPosi are
ef fective awaterssolubilityafebisdbng chaiﬁe(lqme)\ailcncbrttaﬁtrmmbrﬁp@sitrdrd%ﬁ#frééria' i es

Lot oo nEBEBB LR G DOrB et BT A roduens povi nes”
virucidal cegemsisiondp ehtifdioRof tHd 8béosaRbl.e FUHKEr,YSS, Pafd i,
5,534,554, states that certain excipients were detrimental to the activity of n-
docosanol, and stress that the preparation of stable, effective n-docosanol- -
containing compositions presented an unexpectedly difficult challenge.

20 A need continues to exist for topiCaI compositions that are active
against enveloped and naked viruses and have very low toxicity. In particular,
there is a need for topical virucidal compositions that are effective against
viruses of the Herpesviridae and Poxviridae families that are inexpensive and

| easy to use. .

25 SUMMARY OF THE INVENTION

These and other needs are satisfied by the present invention, which
provides virucidal compositions that are highly effective over a broad
spectrum of viruses and yet can be produced and used with safety.

More specifically, this invention provides a method utilizing topical

30  compositions of this invention for the treatment and/or prevention 6f canker
sores and lesions caused by viruses that reside in and/or are transmitted by
and/or infect the cells of the dermis or epidermis. Examples of such viruses
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spectrum of viruses and yet can be produced and used with safety. Mre
specifically, this invention provides a nmethod utilizing topi dSEBEDEMBER 2005

conposi ti QR§oPbeokid S 1 nvention for the treatnment and/or pr LQn
canker sor esﬂang | esi ons caused by viruses that reside |n$\§ﬁ2§%@%’c‘tﬁ3
transmtted by and/or infect the cells of the derm s or epiderms.

Exanpl es of fefifde/tHodest the He%évnra%%f)gﬁ BB Tamilck. | TREOREETHGRO®

WO 02/ 069887 PCT/ US02/ 04273 | ) ose of 't rpesviri dae and
Poxvi ri dae fahthis éwentiop amsptbableufon’@plaai applusatlonsesmmmasa‘oekhe lipsaml e for

t | | h to, th t | d d
anker. sor estrRtmEiRor T SR drioetiier i, tothe Aot theireaimanEohing ¢ 3
“the surr OundH@ﬁ)%Id%cﬂfoﬁs%dol%ﬁhéyqu indthg Sin b?ﬂ'}ﬁiﬁéﬁisf 04 fnﬁaeBP ?@&hfﬁa

prevention of infections caused such vITuses S|f|ons 0
Jinventio® rraf)orar%m@et apdlpreentmnoofrinfectians saused byesuohgmmlsem T exarrpl e

‘to th I t ti d t

This i nvent | BHTPRRERBS oimg,.?rbvie@t@%eg%fspo%ammtw%%&%’ré&' T
Fluids used g@didm, fb'rre'até 410 tHESbF: rval 3R 8t Egéﬁue%“ag Vil E{am ni ng
tabl es, gloves, towels and of her surflac& which m n contact with

t he ani mal osurllmmhngcbldyudurl ng the course of medi cal and dent al
exam nati ons, and-@s .sa si nf ectlgnts ina cli gl cal

envi ronnent . Sucﬁﬁ@d%%@i'qe"'\n@:ﬁ@‘eﬁgﬁoﬂ e3 EAMRPALANS Whieh MRy beaisediar spray
del i veryiof fililgs ubBde6 KilPviise8tsh mEﬂthénTé’SHH isQfabes %UEH a4y Q%ahﬁﬁﬁnog cuch as

corrp05|t|ons effecti ve agai nst viruses that cause the common co
r hi novi r usestabigfo eieneasy @wels a@dt@hevsutﬁ@w wbuhcmughtuseme inesqitaat mtb

syncyti al S ara | ruses.

Accor di ngl y,trh% %ﬁg‘s%gi bHﬁgﬁ%?@aiV@m P%\? GQP%/? ef f ect I ve
conposi ti 0nSemﬁmatlahs\%Wa@@d@#ﬁtu-@ﬁhlﬂnbi‘hfé&én@ i f;ﬂflfm@élaéﬁ\/l@nﬁ?éfﬂ' or
diol adjusted to a pH at or below 4.6 with a suitable acid

conposi t i onsSuehicPEPPSitiops cephe apntasd ivaadrosol ansifas aprajedelivaryiof ehé or m
are al sqgpro 6|‘qﬁgsmbﬁ‘s anot her enbodi nent, this invention provides a nethod
of i nacti vatl ng

This invention further provides compositions effective against viruses
that cause the common cold, such as rhinoviruses, adenoviruses,
enteroviruses, comnoviruses, respiratbry syncytial viruses, influenza viruses
and parainfluenza viruses.

20 Accordingly, one aspect of this invention provides virucidally effective
compositions comprising an aqueous solution of a short chain alcohol or diol
adjusted to a pH at or below 4.6 with a suitable acid. Such compositidns
suitable for topical application and nasal deliverable form are also prm“ided.

In another embodiment, this invention provides a method of inactivating

256  viruses, which comprises contacting the site of the virus or the virus itself with
a virucidally effective amount of a composition of this invention. |

In another embodiment, this invention provides a method of treating
lesions associated with a viral infection such as a herpes infection in an
animal or human subject, which comprises applying to the affected area an

30 amount of a virucidal composition of the invention effective for reducing or
arresting such lesions,

In another embodiment, this invention provides a method of preventing
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25 viruses, which conprises contacting the site of the virus or the virus
itself with a virucidally effective amount of a conposition JfSERTEMBER 2005.
i nventi on.wbhabssgher enbodi ment, this invention provides a _nethod of

treating |esions associated with a viral infection such asPSTHEP3273
infection in an animl or human subject, which conprises applying to the

af fect ed ar edesionS@saociated with airaii infautidnk steARRSA hb%bé’ﬁféﬁgorﬂ @\r%g%hﬁ’ﬂal

ef fective for reducin arresting such lesions. |I'n anot | ment ,

or . , ' ] )
this i nvent i & Nhiagn gabiest, whichaomiprises applyingytoran\areRof t9e 6Rif1Eh amdlmt 3062
2 V1 1 SEPTE ; 887, PCT| USO2/ 04273 | esi ons -associ ated wi th
viral infect :}%ESR/ Iéﬁ%'ﬁ%ﬂ&g‘e@( ﬁhﬁ%\ﬁlﬁm ‘%?queafﬁf REgverdinaformatiensfect
whi ch conpri seghdesibpsng to an area of the skin an anount of a virucidal

conpositign of the invention effective for preventing formation of such
| esions. 8 Additi ﬁ%d'tlwa}@pvele‘aamr@g amnicaduantages obthi invientionrshalltieosetshal |

b f 0 o i i h foll . di AR

pecone appar dath (Pafin o dedBREh Al Riols: ane i paitii Becaume Bpperent to

fol | owing spéede skillédin e arbypom exbAfiatish SbthbTeIeWRg %ﬁ@?iﬁéatf#gor may
en v

i nventi on. Thbe advant a)g s and novel features of this I'n I-on
real i zed andPgtleainesbptherraaticerof thednventionst Thewdvantagessand aabehat i ons,

bescrt P11 o St RO RPRIGEHTDS i ehuleef polPREAINEH irBeans ohis 11 ons
havi ng V10 ucirdatuneentaltidsy cotibiiations, aﬁatrﬁ@dh%déi{arﬁaﬂa%%‘iﬁﬁéagopg;ﬂ‘ﬁgfée

prevention of |esions caused by 15 viruses th r esi n an
transmtted BPPERIPAFIAMEect the cells of the dermis or epidernis. Exanples

of such viruses incl udeDEIfm:;@EBfDEgﬁRlﬁq-g@fqgéEgtﬁgjﬁ@*mﬁuch as_her pes

simpl ex virus, varicella-zoster virus, Epstein-Barr

virus, and virusedhefpresenthusenitiondorevides compesiibnghatklg M%ﬂ%lwﬁﬁgi osum
The conposi tb%?s ar e, ctive agai nst 20 canker soOres. Herpes Sinplex

refers to a Vi g 3?“'65%'1592?"2‘%&%% g/anprevention of lesions paysed byd 2.
g bups oF verr e INEEreTMAPLTIDt o FERaTIY by BNE/GH B e BT U e na
Hares, and tg@enis orepidarmisnsEzamphes aksudhy visusds inelidehose of the
~Herpesviridae family such as herpes simplex virus, varicella-zoster virus,
cytomegalovirus, and Epstein-Barr vifus, and viruses of the Poxviridae family
such as molluscum contagiosum. The compositions are also effective against
20  canker sores. Herpes simplex refers to a variety of infections caused by
herpesvirus types 1 and 2. Type 1 infections are marked most commonly by
the eruption of one or more groups of vesicles on the vermilion border of the
lips or at the external nares, and type 2 infections are marked by such Iésions
on the genitalia.
25 ~ More specifically, the present invention provides topical compositions
for preventing or reducing canker sores, or viral lesions associated with
infections from viruses of, for example, the Herpesviridae family or the
Poxviridae family, or for shortening the time of healing of such sores or
lesions.
30 This invention further provides virucidal compositions effective against
viruses that causes the common cold, such as rhinoviruses, adenoviruses,
enteroviruses, comoviruses, respiratory syncytial viruses, influenza viruses
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.on the genitalia. 25 Mire specifically, the present invention provides
topi cal conpositions for preventing or reducing canker sores,l SEPVTEMBER 2005
| esi ons as§00| ated with infections fromviruses of, for exa

Her pesvi rYQd#%%8% | v or the Poxviridae fanily, or for shofpgﬁﬁ?a“fzﬂé tine

of healing of such sores or lesions. 30 This invention further provides

vi ruci dal C%ﬁ@ﬁé?élﬁﬂlﬁn&éf\mﬁggé’esﬁ%' éb%pogl'tlb $ tanWeAbrovitted ih any common

col d, such as rhinoviruses enovi r uses, e oviruses, cornovi ruses,
respirat ory raymbet obformss siedhsas naébl@eimrabletfsﬂaSB \\\DE . 8266711 -
#189621 v1 1 SEPT. ER 200, .02/ 069887 PCTI US02/,04273 and

par ai nf | uenza vi r 128 SOMBQEH °B§r9¥\g§§tm¥ﬁ@'%?9@9"§¢@\ﬂmwe&ﬂ§ solutigter of

o f , h I T, t
ot s &% CIBCSFIIERBEL dI6oh or LB Ra Mol Has Boch o hor or °a
C3 to CA5di cddjubiedotzepH oédrb or ladjdwbyfﬂhé addlttdd a 1n®r@amb dzeémwgfamé he

saddition an |n8 %’%g:lc or an orﬁ"" ol . s"e herein, "

"C3," and " @@ saddeieten r@3 r?é'd Q%eferﬁp@comlsﬂtawng:an@ons
respect i vel wyoSiglbeabr AP ks rBhs, Pes5d cgmeg}; egéﬁ“aﬂ:o H‘L%g%ﬂ'ﬁ?dﬁgﬂgl abl e

one enbodi nent, the’conpositions are pre e
buf fer that mnbl‘annhecdmmohotshdnrﬂﬁeoén’tblmdlmentmhebomposiltlbr&mﬂ'e bufféretis are

Ik t kill h f nbodi t th
Compost £ 1 ondTETRTABRANEA SUBEEIS TaTing il R g B R 6F S GomPOsHamG  13%
by vol uh ofsidibaite@ial welRidi Pt befeeKkide ) M'tlons conpri se

bet ween about 5% and une o e al co in water. Suitable
al cohol s incl ude blkwefertﬂda&mbadmwaﬂsstlﬁcmpodltlohs ,commwaqgeom hanol ,

h | | di ol
0 5ot ancar b nafaChERVS adult2Ph 8BAN G ByadumeEstiRiacer:
O gani cac diohpRdle/bly, e KGOS HCHBRFARRAS LA Bhobls% bRYADY 8

i nclude, but are not li'mted to acetic, citric, glutaric ycolic, pactic,
malic, 20 swstummexf thealophpbin wateri (&mabﬂ@famodnblwmcheieosm|oham:aldohels

?'h,ygo' ' §52C1 Sha aldlO ANl ATLHEN SN eThamBl nFtolSsSl, bhrbpanSpPgs! ti ons of
propanediol, 1,3-propanediol, 1,2-butanediol, 1,3-butanediol, 1,4-butanediol,
and 2,3-butanediol.

Organic acids which may be used in the compositions of this invention
include, but are not limited to acetic, citric, glutaric, glycolic, lactic, malic,

20 succinic, and valeric acids. Preferably the organic acid is glycolic acid.

Inorganic acids which may be used in the compositions of this
invention include, but are not limited to, hydrochloric, chlorous, sulfuric,
'hypoc_hlorous, hypophosphorous, iodic, nitrous, periodic, phosphoric, 5
phosphorous, and sulfurous acids. Preferably the inorganic acid is |

25  hydrochloric acid. _

In one embodiment, a composition of this invention comprises 10% by
volume of 95% ethanol in water, wherein the pH of the composition is
adjusted to a pH of 4.6 or below by the addition of glycolic acid or HCl. For
example, the pH may be adjusted to 4.6 by the addition of a 0.6% aqueous

30 glycolic acid solution or a 0.1 M HCI solution.

The compositions of the present invention contain ingredients, i.e., an

alcohol and an acid, which individually are not potent antivirals when applied
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i nvention include, but are not limted to, hydrochloric, chlorous,
sul furic, hypochlorous, hypophosphorous, iodic, nitrous, perilctEiRTEMBER 2005

phosphori g0 o2A%98#N0r ous, and sul furous acids. Preferably t ' gani c
acid is 25 hydrochloric acid. In one enbodi nent, a conposi t%ﬁﬁﬁ%&q?s

i nvention conprises 10% by volunme of 95% ethanol in water, wherein the pH

of the composopicallyts a sit§ ofsfedtion. b xeine it RkriRirPitiaRYeftifh, Addhld On of
glycolic amd& HCl . For exanple, the pH'may be adjuste 0 4. y the
addi ti on of - #C%5Heh @sAliearboxyjicyaaitls arewirdcidal intvitom bot are MeffebdlivéSvhen

PO on ar EERAERRRICAD 1P hadilin oW Bhai AP hy REuER s ebanatandnt  vi t al <
uhen appl i edpopaholare K e IS0 teinst VEEHENRUZA0 Bt Bi7605056 7

PCT/ US02/ 04273 t opical lé%’q to a site of infection. _ nown
that certti n@BAfANKO. Surprsirglyrhewever ar$ymeygistic anfiviml affecyismoted athdm

/i b ' ' | i.ed ically, | ddition, | hai
A1 conol s such 4 MGTEHIe®s 1y BUiF Oc i esnebi ame iGibi 630k G8 “agal not |

envel oped vi alcodm! lwtzhCRNCS| b1 G4 idNCarenusEdVip. iRATIGH 1 a
synergistic 1::g}gii,vi,ral effect is notemgav\,hen ?hc@ﬁlﬁ%ﬂéﬁewgét%ﬂﬁééﬁén%n

- organi c or iRbHYaiventiany Forexenmle, twassurpasinglycdiscovered shaPwhéR anor  C4
S o ; St ] e an. Fanor
ol e+ BfEctifl SRR 5 Vhclial REnFSHEAIR GBI iauSntian havinge Biwdsir of a
vi ruci dal0 cobplow 4i®waftopltaly BppRed OB |BS8h ¥ fté‘tl’?é'%i?é ofh Q%Q?IHEI P 6 was

topically apg%i ed 584 a Jesion or to the site of a potenti esl on aused
by a virus ste#sed bUG/VIUS such 95 HEVlathe vibks wasi subistanitiafiy inactivathd, t her eby

i nterrupting fi m virys. Thus, it was
surprisingly ﬁ%bgﬁﬁ%gg@glggI@%?@%@@?%ﬁ% %@r[%agiqfﬂﬁ%v'”éﬁueous conposi ti ons
conpri sing short dinispitavaschobsasingBdand unerbédtatiyadiscolerad ttﬁ‘at?ﬂu?é gani ¢ or
i norgani ¢ acid, wherei noéﬂ'e acid i dded in an anount that adjusts the pH

d is add :
of the conmpoSAYFLINS C8MPASIons Cbﬂﬁgr?ﬁ‘g%éﬁew,chwmalwbobfusaﬁih\m)mbiopiicmal

art Cunien’ e ORf SEinbrqdnis Aok UhetSln b d 4 SRIFLREE Smaii Rt

art, which indicate
al cohol (i . eadjustsstheopldd thexaoiipostioghtoc pEiesfts.8or dBIbVE prolil e fivh

f/?fggﬂjg: | gcﬂoﬁ\i}fep&ir%ﬁl%l BmpBitdRe THiE T Ih Sonirastto the ;Zagﬁi?\lélsro$1hé grrior
| art, which indicate that either an intermediate or long chain length alcohoal (i.e.,
C8 to C26) and/or high concentrations of the alcohol (especially in the case of
20  short chain alcohols) is required for virucidal activity,
In one example, the topical compositions of this invention were found
to be active in vivo against HSV-1 (causing cold sores and fever blisters),
HSV-2 (causing genital herpes) and herpes zdster (causing shingles).
However, it is believed that these compositions will be active against other
25 vin_:ses in the Herpesviridae family, which are similar in structure or
mechanism of infection, including the varicella virus (causing chicken pox).
Evidence of the efficacy of the virucidal compositions of the invention against
HSV-1 both in vitro and in vivo has been obtained using standard assay
procedures as described below in the Examples.
30 Table 1 shows of time required for growth inhibitian of herpes sim;ﬂex
virus 1 (HSV-1) using various concentrations of aqueous ethanol solutions
adjusted to pH 3.5 by the addition of 0.1N or 1.0N HCI, both when the

10
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An one exanple, the topical conpositions of this invention were found to

be active in vivo against HSV-1 (causing cold sores and. feverl SEPFEMBER 2005
"HSV-2 (c i n ital herpes) and herpes zoster (causing shingles).

However , iwai(’%/%f%%?eved that these conpositions will be actBGHEUNZAREY

other 25 viruses in the Herpesviridae famly, which are simlar in

structure or ' (i ' b Ak s\ A T

(causi ng chi gﬁgﬁ pox §F8 @%/tidélgﬁle?e:é'w%{t ﬁgagﬁﬁac{g%yéég quﬁebﬁﬂdd?l“ég’l oi>1/64
conposi ti onswith ElagleswedivnunTbgaixpstimeri®/werdpeHormed asrdesertedinvi vo has
been obt ai ned usi n%lftandard assay procedures as described belowin the
Exanpl es. 30 B®1-shows of time required for growth inhibition of herpes
'sinplex virus 1 (HSV-1) using various -ggt?@eptrations of aqueous et hanol
solutions adjusted to pH 3.5 by the addition of 0.1 Nor I.ON HCl, both

when the 10| % \BE¥ran®P$97/ 2 5 Aidieiboslrd SEPTEMBER| @ fiibutdeXxhtsipg88 7

*PCT/ US02/ 04273 sol uti ongndmaicdl M0f/4d] Hfieef 64 [alhaued PHvad 45 3 ons
by 1/4, 1/1p7 O @764 WIT Eagigs Qrupm JiTg exper T Imefty TEpYTIYrn d
as descri be')—i-n—% pre—t—Tatpte -9 Ethanpt-S—mnate—exposyreio—-nite

&

alfpr e
exposure ung HCEH 41611 64ta st ed 1/ e T o B-F SR S
5. Ottt - ++ 20220 1 70

As shown in|Tahtt0 1 nly % he 1235% etthahol* sql ution_inhibitled* hd vitru
after an exposut2.%ine of {ivelni-nutes. wever, wken the-exiposurd t#nme| 10
was i ncrepnsed t\dirdd gnowtht es, even fairly dilute conpositions (e.g., the
2.5% et hanol : 4 viruegrélithut ed by 1/4) effectively inhibited growh of the
virus. Various aqueous acid solutions were tested for the virucidal
activity as '

=N Rt - \A rus gréwth : = Na dirils tirfFMh

As shown in Table 1, only the 12.5% ethanol solution inhibited the virus

after an exposure time of five minutes. However, when the exposure time
10 was increased to 10 minutes, even fairly dilute compositions (e.g., the 2.5%
ethanol éolution diluted by 1/4) effectively inhibited growth of the virus.

Various aqueous acid solutions were tested for the virucidal activity as
shown in Table 2. The glycolic acid solution having a pH of 3.8 was prepared
by preparing a 0.6% by weight solution of glycolic acid in water, and the

15 remaining glycolic acid solutions were prepared by adjusting pH of the 0.6%
glycolic acid solution by the addition of 0.1N or 1.0N sodium hydroxide. The
succinic acid solution was a 0.2% by weight solution of succinic acid in water.

l
Table 2: Effect of pH on the growth of HSV-1 after an exposure of 4 r,hinutes.

Acid pH Virus growth at sample dilution

Undiluted 1/4 { 1/16 | 1/64

glycolic acid 3.8 ' - - - -

glycolic acid 4.0 + + + +

glycolic acid 6.0 B + + + +

succinic acid 4.2 - + + +

20 +: Virus growth
- : No virus growth

In another experiment, various alcohols at concentrations of 0.2% by
volume were adjusted to various pH's to determine the upper limit of the pH

11
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shown in Table 2. The glycolic acid solution having a pH of 3.8
prepared by preparing a 0.6% by weight solution of glycolic chEPTEWBrZO%

and the ®fRegy7ng gl ycolic acid solutions were prepared ng pH
of the Olwg(% glycolic acid solution by the addition of O 1PE¥/@§H@# sodi um

hydroxi de. The succinic acid solution was a 0.2% by wei ght sol ution of

succi ni ¢ aci dhah iswequired foabaeh aicoRbFinardef farthe acidie atiohi| @oﬂftlolﬁqg 1 after
Virus grow h : No virus growth In

anothar - exper PRl SNAFALRRINAY sapinRLHay- ToMamplesiaf sashalonanatipH Ao
At dpi ‘r’iéeéﬁ oS 81 912 P A R B bt s yf Yorcd ifltes

o B aas0s D e a5 e G 1+
t\h}at i s réqwf%tyef%weé%i%\{%ci @Hﬁg ‘ﬂﬂagrﬂié’r 4%r4.8n8.0a 5. ﬂ,i %.4550 58, 8.0, uti on
[0 £a 2L Tl Bl B0 B Tnash Aok LAk RO SRy B (RGHC D 2 o

2 minutes ardettanel m-bummnd@emmmbmol ﬁémffeiﬁve H“éémb?etgl?agh Oof . ge

| cohol 5 Tabl t est ed :
2SOl e T2 g IBUSLUET ShuTir % tsharb e sibtienimiea prebk . 5 N
or 1. ON HCl . 1 ddxanediol %9%8@3 ua@aéﬁofagnem ol were effective in

conpl etelg i nacti vat i ng HS to a ‘6. Ethanol was effective up
4.

to a pH &0 4. 4. 1ZButaned|oI was effective up to a pH of 4.2. 10 Table 3:
Upper pH Iim HSV-.1.i g i.nactijvated by the al cohol
Al cohol Concefﬂbgél On e%ﬁgBWI%M&HSNﬂ @flnwﬂﬂmwweMOIml
Alcohol Concentration of alcohol Upper limit of pH
e methanol 0.2% 4.6
ethanol 0.2% 4.4
n-butanol 0.2% . 4.6
1,2-butanediol - 0.2% 4.2
2,3-butanediol 0.2% 4.6

It is well known in the art that ethanol or propanols alone have no

virucidal activity against enveloped viruses. While not wishing to be bound by

15  any particular theory, it is believed that the alcohol facilitates penetration of
the acid through the outer dermal layer'to the site of HSV replication. That is,
a synergy was observed between the acid Iand the alcohol, in that it was found
that both must be used to achieve significant topical virucidal activity. . Further,
it was discovered that the pH of the composition determined the viruqudal

20  effect of the composition greater than the acid used to lower the pH of the
compositions. Thus. the low pH compositions of this invention are better able
to penetrate to the deepér, infected layers of the skin better than the individual
components alone, thus enhancing the effectiveness of the alcohol and/or the
acid to inactive the virus. For example, without the alcohol, the acids may not

25  penetrate the tissue to allow effective action against the virus. It is for the
purposes of enhancing the penetration and extending retention time of the

acid that the short chain alcohols are used in the virucidal compositions of this
invention.

12
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.et hanol 0. 2%t. 4 n-but anol 0. 2%t. 6 1, 2- but anedi ol 0. 204, 2 2, 3-but anedi ol 0. 29%4.

It is
Vi r uci
by 15

wel |

any

6
known in the art that ethanol or propanols al one hdV¥EREEMBER 2005

dal “ggézl{o:@éé agai nst envel oped viruses. Wile not w E’E%ﬂ%&’%/ﬁﬂggt bound

ul'ar theory, it is believed that the al coh es

penetration of the acid through the outer dermal |ayer to the site of HSV
replication. That A furthePa8VaiRagH of'he @&ﬁﬁbyiﬁenwf\eﬁiggn\vélﬂio?«qs@hmﬁet he

al cohol ,

in that it was found “that both nust be use

to achi eve

si gni fi cant shgt ehrinalcokoldavoiddhensglubilitsuprdidems ds welhas dhe vopleasant hat

the pH of th i1 t ernj the virucidal 20 effect of th
I A A L

‘conposi tions. ThuThetddfnptitions v@é?&_ré\ﬁdmét\teg&?ﬂhé ﬂbﬁ@éﬁt@éﬁﬁgenngﬁteow ter

conposition

abl e

to penetrate to the deeper, infecte ayers o

the skin better than

t he i ndi\d dutacial hevpes eimplexinfectionsrassdesdribed imgExamplef 2.c & groapefs of t he

<al cohol

and/ or,.t

al cohol , thep%té‘?rgg arp%)bﬂg{s

o,i.nactive . the wi t hout the

i . F | e,
OYiOf FORTPLiE g (1% Yo lime oY T B thanal and, ¢

action agai n@.teg/g by \Méighﬁglybélici aeid M wilbét, aep!st@ﬁ% & gﬂ‘ 2 BhanHe Wb it

penetration an

extending'retention tine o cid that the short chain

al cohol s ar eerytheman papde\ar vasiclestageap Ravelopment of blisters waeatriested 12
\\\DE 82697 6 PTENBER 2005 .02/ 069887 PCT/.USQ2/ 04273 A
further advaéﬁggé&gféﬁﬁty%%’rﬁ%gﬁ'? O%C‘r“rferﬁl\g"tﬂmg?{?%o ¥S:Ok tFeatmet, a8 hor ¢
chai n algphotsmpurdditd 1@ of Afopé BBV Withobt BebEMENESWIRH thessdie cofiditgamt

odors associated with al cohols having | onger chain | engt hs The conpositions

wer e eval uat wasfapplied avithir 24 heuts of thequrodremal stagie-ofdn
i nfections
sol ution co

Hon| thatisyearigml ex

A PGS ;b RERS B s uRbhIE sBiord 3 Sy IhPtneREafie

gl ycol i c aci subjscisatisted tirat deveRBmientif &2pdpulealid it octde Phus,ahgt hema,
papul e or vesicle stages. Devel opnent of blisters was arrested and rapid

crusting of SHBPEEYIORP &% theiuention appeartopreyest the forertiondiesions, ag 10
- conpareqg 0 4@y ks mggﬁﬁax&e%%%igpggé%@a%g t g&%fmbﬁe conposi tion

was applied within 2

duri ng

20

25

30

ours r oma tage o nrectiron, that is,
Another patient suffering from recurrent herpes zoster of the face

applied a composition of this invention comprising 13.5% ethanol mixed with
aqueous glycolic acid to give the composition a pH of 3.1. The composition
was applied 3 times in 20-minute intervals. Pain at the site of the lesion
subsided immediately after application. The herpes zoster lesion healed in 2
days, in contrast to a previous outbreak in the same patient, which lasted 3
months. Healing time, of course, depends on the size of the lesion. For
example, in another zoster patient having a six inch lesion, healing tin{e was
about 10 days after the 3 applications at 20-minute intervals, compared to a
healing time of 3-6 months without treatment. _ |
While not wishing to be bound by any theory, it is believed that the
compositions of this invention remain active for over 24 hours in the
dermal/epidermal junctions, and bind to or inactivate the receptor sites to
which the virus attaches and/or uses to penetrate the target cell wall. This is
bas:ed on several observations, including: 1) if a virus penetrates a cell it
takes over 24 hours before the cell bursts and releases the virus, and 2) three
applications of a composition of this invention at 20 minute intervals was

13

\\\DE - 82097/2 -#138621 v1



-awareness of burning, tingling, or itching but before blister devel ole[rhent,
the subjects noted that devel opment of a papul e did not occud SEIRNTEMBER 2005
conposi t waie2/6d0gkhe 1 nventi on appear to prevent the format b@’f‘/}@{) /(14973; ons,

as 15 well as being effective in reducing the healing tine 0 1’he esi ons.
Anot her patient suffering fromrecurrent herpes zoster of the face applied
a conposi t i sufficientitosarrestatevietoproentofibistegs 2hd3e prebentfurtivex edtbrédis.

aqueous glygcplic,acid to gjve the conpgsition of 3.1. The conposition
was appl i ed*guﬁi%CPH‘%ﬂm%ﬂf IS A& wnsmawa?wp E@ usgd as @ praphyadiicitesi on
20 subsi dedpjidygsli I ' h ter ] esi eal ed
'n 2 days, PrOVERH bR pfed of b VAR eRRbeR M. FOPRRrAGR, RordBaren i cr
lasted 3 nhaslen atida outhbreakeausdd bpuS\é-2, thep et parineheaniapplyps t he

| esi on. E{F pr exa%ﬁ, {n anot her zoster patient having a six inch |esion,
heal i ng & i nEORRROSTUAN,Bf thiy Inysption areiind e geniials te Rrevent infectian by MA\E
intervals, gonpared to a 25 healing tinme of 3-6 nonths w thout treatnent. v
Whil e not wrshing to be bound by any theory, it is believed that the

conposi ti ons of (Thestdpicaivirucidal esmipositions of tiisrinwtion2darhbe baministdred

der mal / epi dgi;@gl,g%unc,i ons, . and bind to or inactivate the receptor sites to

whi ch the v pgdidded flosgpes rgughouldherday. cFeribercontenl of HISV-lal | .

Thieis 30 ) ; e ; -
T < 12,20 BASe ) SRNEERUn S B Stopd kAR of by mfhdian,
rel eased) t haceonding tathe Riventioré anpplectsat areas eod., skineupfietisughels thei s

i nvention at_ 20 mnu ﬁU:iBnterv ]s was 13 \\\ 82097/ S _ 4150021 vl 1

SEPTEMBER 28&# a(Ry BN HiR$; MLTOHS ADerabEaNes. Gyes« of an apiraakor

devel opnent B Pt i i har

conpositi on';@'g}ab{ %%@Fﬁsgﬁ'%gr)\frﬁ@? gFé‘dhﬁdlggégggéaémgé?)Tpeﬁg‘l;g;c ?%tqhg
prevent t hewilhgeaerally range fram aboutene buthies.agplicaticrspereday,ffoperample ner

h [ . k d, by HSV-2 h ! 5
Raras: ¢ ondE20 HALEE RS nebboting dnet B Ste o BS IRt 16 saeyidh by
HSV 2. jBhe ﬂ@éﬁﬁbfdﬁélﬁiﬁﬁb HeiROSH th ViveicRial Tegbﬁt bRy i&ﬂg@l% e

adm ni stered singly or as divided dosages throughout the . For the
control of emplayed.nAdnefesred tapigalipreparationfis anacidicialzohol sefutient i ve anount

of ‘a conposyjiLpfy ja%c@ﬁf(ﬁﬁe 5 9894 8r thidalbONEE LB Rr it S et e PO BureSr 9 -

skin surfaces such a
wherein the pH of the solution has been adjusted by the acid to a pH at or

below 4.5, and preferably to a pH of about 2.6. The compositions of this
20 invention are administered topically to the locus to be protected or treated by
immersing, spraying or swabbing said locus.

For the control of genital herpes, i.e., HSV-2 infections, the .
compositions of this invehtion are administered intravaginally preferabiy in
admixture with a pharmaceutical carrier. The carrier is, of course, chosen

25 with regard to the intended route and method of administration. In the present
invention adrﬁinistrétion is accomplished topically, i.e., to a definite place or
locus, in this instance, for example, the vagina, in the form of a cream,
ointment, foam, jelly, tablet, ovule or other suitable composition which lends
itself to a topical vaginal dosage form. Creams and ointments are preferred

30 forms. | o

The compositions of this invention are also suitable for the treatment or
amelioration of symptoms caused by a virus responsible for the common cold.

14
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area-around the mouth, |ips, mucous nenbranes, eyes, of an animal or human
subj ect suffering froma viral infection, especially a herpes § BERTEMBER 2005
will gene ge from about one to three applications p

exanmpl e g@%o‘rr%gnute interval s, depending upon the area to"%'@ ‘ﬁ@épe"d, t he
severity of 15 the synmptons and the nature of the virucidal agent and the

topi cal vehi gl;gh AAYiREUIR rFIfn%(Jﬁgé% ,atf%&iogﬁh%ﬁée.%@%rpgeé %o%\ﬂﬁlsqés

al cohol solution wherern about 0O ] I's used
mlliliter ofespitatonosymeytiabvirusesh inflienzavirupes @hdtﬂwamuenzmwrm bEen

adj ust ed bythe Ld to a elow4 ferably to a pH_ of
about 2.6. TH¥ 'ﬂﬂiﬁo‘gn? P@Hg%‘lﬁ@ﬁ'ng |W@h9‘? Cﬁ%ﬁr{%‘{?‘&@moﬂ(ﬁﬂ'@al ly
to the | ocusy G %@é | swabbi ng
said | ocus. F%?Il%eaodggﬁ égmggyg{elém tal ﬁ?{%téé I@ i—%@ g ICP c?ﬁsgns t he

conposi t ifonsredief diistichrsyenptoms. ar e adni ni st ered i nt ravag| naI ly pref er abl y

in adm xture wt har mac utical carrier. The carrjer of course,
chosen 25 with reéﬂqp?%mpﬂ% itppg eARLE QrSMidgddH@Wé?'-HBBebf’% éﬂﬁﬂﬁl&h%l on.

o 5ol op pRasal SURBraBR BAL"TS IBlidibdss GORARIAEBAIBARHR, V. e

to a definite place or locus, in t IS instance, tor e he vagi na,
in the form cdmpasitiong mawbapmmd;edfmamrqpalckaged &it) wmchcmayels@rcm'ttbma
suitabl e conpositio tself to a topical |naI dosage form
& ears. and_ obiiewent Sralhet SeurBeintraigonLd divery el melnsslfests s Omained

i nventi ofp ar ;edlicMic fortmigaddyal (6. treatment or amelioration of synptons
caused by a virus responsible for the coomon cold. 14 \\\DE 8209712 -

0239621 vi 1 SEPTENBERGUEOG appication 66 8&7viR@idalsam pastiensatthenverstizn

i ncl ude rhi ngv. noVi OVIFUSES cornoviru

respiratory gﬁ}sgéﬁﬁélca@gﬁﬁ%sﬁre? Pplyeﬂ} QRicqlagent iga ﬁﬁ’ﬁgpﬁf ﬁ@il’\sz&" Vi ruses.
For —exanpl eliquiddopaulatioh compiiingthd BaIRAGS alcohelaks the Beidu©ther t he common
cold applied a conposition of this invention intranasally and experienced

rapid 5 rel |@NﬁwesfgfmséW%ﬁ%mISQMOtéﬁrh!ﬂbﬁmﬂ?oﬁ@mpaalnbea paruer ded in any
o el oo RO PR R AN el S RS
whi ch nay al gmattentm;mtl'mt oSwatar providexptiest the caftorfdvesi rli&trm&ﬁbuﬁw ivery
of metered dr%séec quh ﬁ'\e amg or the alcohol in the composition. Suitable formulations
include, but are not limited to, lip balms, suspensions, emulsions, creams,
ointments, powders, liniments, salves and the like. If desired, these may be
20 sterilized or mixed with auxiliary agents, e.g., preservatives, stabilizers,
wetting agents, buffers or salts for influencing osmotic pressure and the like.
Preferred vehicles for semi-solid or solid forms topical preparations include
ointment bases, e.g., polyethylene glycol-1000 (PEG-1000); conventid'nal
_ophthalmic vehicles; creams, e.g., HEB cream; and gels, e.g., K~Y'gel;-as well
25  as petroleum jelly and the like. These topical preparations may also contain
emollients, perfumes, and/or pigments to enhance their acceptability for
various usages, provided that the additives do not deleteriously react with the
acid or the alcohol in the composition.
Also suitable for topical application are sprayable aerosol preparations
- 30 wherein the virucidal compound, preferably in combination with a solid or
liquid inert carrier material, is packaged in a squeeze bottle or in admixture

with a pressurized volatile, normally gaseous propellant, e.g., a Freon

15
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10 nmedi cations for intranasal use. One node of application of the virucidal
conpositions of the invention is as a topical agent. Preferald SEPTEMBER 2005

t opi cal .aw?}z ?'@8@7 solution, that is, a liquid fornulati Og’é‘gﬁ‘{z@g#ﬂg t he

/ . . .
aqueous al cohol and the acid. Qther suitable fornms includ I°d or
solid fornms conprising a carrier 15 indigenous to topical application and

having a dyn@hicrofiuarosarbpnpoeémvimbimentdllyerdceiptablarvdlatie frbpemdift! Suipvi ded

that the carrier dges not deleteriously ‘react with the acid or the al cohol
in the conpoe@Mipesitions ¢ambe used fanapplication torenvitenmental sudanes, é.gri ted t o,

cal'voe and {HRATICG tRplFEIPLAHEs Bl BT A JoP Bl AniBBUER S the S Gh | o
auxi | i ary agennsicotisanenbrasey. Ve Héﬁspﬁéﬁéﬁrbg%ﬁéﬁaratiﬁ?lfﬁtedef}?ﬁif&%nts’

buffers or salts for influencing osnotic presSure” and t referred
vehi cl es & ors@luantss Qufigrsrsusiectants, penfymesp aodlorantisxidarnts s additionde the

oi nt ment bas\gﬁf%ﬁgg?omﬁggﬁg% Bﬁh‘éﬂﬁv%ﬁm -1 000 (PEG 1000); coays{ngief)i; nal

ophthalmc v cream and gels, e.g., as

wel | 25 as petrol e ¢srhpysifiohib éthid intehtioh"@RebE YhSIB eaﬁﬁnﬁ&ﬁﬁé%ﬁm may
al so contain enollients, perfunes, and/or pignents t0 enhance their
accept abi | i tgoRvantiangl exaiplanis des, Pharmaceticallyacaspabiddirganissorinorgenic

del eteri I , | : [ 1 Lcohol in,th ition. Al
sui tabl o 1 or A TR Sk YicThes e 8K e Brick) Spiealewhien o rEl SBHe RSy 50
wher ei n Tohe pelacti ithedhecasid ontit alboRSIGH B ¥ormPosRIBRL. NBditshewi th a solid or
liquid inert carrier material, is packaged in a squeeze bottle or in

admi xture veharmacpwically pseeptablefariers neludealbuf age seblimitachiavaten: sakk. g. |,

PCT! US021 042 AT or o isr o raite PP Ayelv Brkcavas by Sl FPRe ol at i 1 ¢
propel | ant . #mylose; ongpgrsdiummstearate, teic, uslivic beld, Mgtousaiarafin, perfithée @ment al
surfaces, e. exam mgﬂ?cetrigbl es oi let seats and the |ike, and/or for

appl i cat i on fgg’ytarﬁé £iane §s Rl srridnsa mestaemythritel fatty acid estersy
Bt x| dant SVAOXFARUN CelRSR, BBy, By i e, TS o Rad AR o " The
conposi t i onsstabilizars wettiegp agentsc emulsifierspdalfsefbriimflus nding @smétlc pressure,
fgg;’ggtn: gnal bu%ecris!obgl'a"iﬁg, haveo'rihgpar}\%{/&a aﬁg%gti%%d%tgggeeéo érallg ltﬁe?ﬁ(g%v iigh %ro
not deleteriously react with the acid or the alcohol in the composition.
The virucidal compositions of this invention may also be used to
20 prevent the spread of infection by viruses that reside in and/or are transmitted
by and/or infect the cells of the dermis or epiderrhis. That is, in another
embodiment of this invention the compositions of this invention may be
incorporated into a hand cream or lotion for use by medical personnel iboth
before and after the examination of patients with suspected virus infeétions.
25  The compositions of this invention may be used in fluids used to kill virus on
examining tables, instruments, gloves, towels and other surfaces which might
come in contact with virus particles during the course of medical
examinations. Further, all of the ingredients employed in the compositions of
this invention are generally recognized as safe. The low toxicity of the
80 compounds of the invention further enhances their attractiveness for such
prophylactic use.
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carri‘er substances suitable for topical application which do not -
del eteriously 10 react with the acid or the alcohol in the corlfpﬁJQTTEMBERZOOS
Sui t abl e tically acceptable carriers include but are not limt

to water, ‘ggﬁ’?mm?lut i ons, al cohol's, vegetable oils, polyet AgT/ERR/YRIX ol s
gelatin, lactose, anylose, magnesiumstearate, talc, silicic acid, viscous
paraffin, perfune oil, fatty acid noBgg grq{ des and di gl yceri des,
pentaerythrltol f tt ,aC|d esters 15 hydroxynethylcellulose ponV|nyI
pyrrolidone, ! 3 , aleoholeb

l'avori ng. andi or ZJ%"W@ ol r’g”%ﬂ%@ﬂ%giﬁ%'v?w? le;agrtgmﬁv@sg%ﬁgagmvp
‘del et eri ous| Eagwmediud? (pIHet 2L 1%, 2.5%) g% m%%nanlzf 5. C*Pﬁ@fbg! wagn. The

vi ruci dal conp05|t|ons his invention al so be uséd 0 prevent the

spread ofS i nfdistash Wi Q/‘i Nd‘i@sort‘hQN H@lsﬁodd'l |3r15.aEmbhrscﬂl:lhaom wassa’lsd) tiatedoy

d/ f | h id th
arooa mem S obY e FAkl A o i AThS RSBl S5 5o R B FRE R 1 on oy be
i ncor por at ed i nt o Thehwmrdy WAt rSrmed iisdh {/8Fo K?l‘f%éﬁ’gg%éeﬁctﬁ?& Vfrkﬁ?iaye' | both

before and after the exam nation of patients w rus
i nfections. 9elstihat @@Hﬁ@@ﬁﬂlgﬁﬂwnm PpgfpsopylemmiZameMybeans midimurds

dto kill t Lovel d
other our f actSditRL AR AR AL b ER: sderteldl BENS ey ThettS Ty t he
cour se aofQ rremcubhtecemmanmbnonayer Gligdlivead Rl g%whhé‘crbﬁg f1§€l b%ﬁ&ﬁa @f’ﬂﬂilﬁ,@yecI

in the conp0§| ti %gsp this i nvention are general % recogni zed as. saf e.
The | ow toxi ERYy htFﬁé'sdQ eTHpIvE RPPrefimatelyizménef baglesrmadiune atijasted

their attracty g egp7for such prophylactic use. 16 \\\DE . 8269712
-11189621 vi 1 EPTEVBER 2005 WD 02/ 069887 PCT/ US02/ 04273 Exanple | G owth

i nhi bition of HS\/Thlelvlrrumwacollect@ ﬂ@mla)s&bjébtwmﬂarﬁéﬁﬁ\%' e@éé@??p@t’l DH 3.5
The foll ow n%set ha’ﬁh sol utions were i luting 95% ethano
25219

Eagl es medi u ampje wagdpoasgte Om}P %ﬁaslmoawmmgevgnq G@lls growo lnst ed
WL 0 g rEkqes el iBH 1. Pt the VEBSThaRPHABA AASeIR, B fhAtEL OV

1/4, 1/16 and /64vmth um as shown 1n
per f or med uplsezereand Maw%ﬂemrebhmeeMda)arétltﬂe&yslls @id eledisd tHWﬂlst'Eﬁegr own

'n pol ypropyL GRENEAER derdthif¥a'td rEadvE e caliam Y ebris and the supernatant
containing the virus was dispensed into ampules and stored at -20° C for
short term storage. One thawed virus ampule was diluted in Eagles medium

20 pH 7.3, so that 0.25 mL contained sufficient virus to form 25-50 plaques per
well in the virus controls.

The alcohol solution to be tested for activity was dissolved in Eagles
medium, adjusted to pH 4, then serially diluted 1/4. 1/16, 1/64, etc. in Eagles_
medium. Virus was added, 0.25 mL per sample dilution, and held for the

25  specified period. Two drops from a Pasteur pipette were then added to each
of two wells in the plate. After 3 days of incubation, the wells were examined
for cytopathic effect. Control wells typically show 25-50 plaques.

Example 2
In vivo inhibition of HSV-1

30 Three human subjects having history of acute recurrence of herpes
labialis with a reported average duration of untreated episodes lasting ten
days applied a solution prepared by combining 10 mL of 95% ethanol, 0.6g
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esserti al nutr| ent medi um containing 5% fetal bovine serum The tra e

10 i ncubated until a nonol ayer of cells had fully grown acrossl $EBT 5312005
of the t#hayededsgy tray slot contains approximately 2 nL of Ea es medi um
adjusted to a pH of 7. The virus was col | ected from a subj E&7UN#23H

active Herpes Type 1 |esion. The sanple was inoculated into a flask

cont ai ni ng Vglyoolieacid, @80 imL. distilled ghatsr, Wdreim I rus
had i nfected al I%%gl i‘éﬁ the flask was frozen e';nd tpggb\n;aé%’yeézﬁﬁsélmﬁs/

burst the ceMP§ ffacled: areagionge evene20 (mlnums; forweemnioaurnrof threed t o
th | t t h

i spensed | nimes VARG S nGUF nEHES, TR Risterighiues dhtibd o6 by gogstme.

thawed vi r usandrallowedato air vy BetigerFaphRsIERS) Wheﬂgggﬁe& atthdfnid @l 0. 2°

nmL cont ai ned sufficient virus to form 25-50 pl agues e virus
cont rol 5.9 TherYieBRe Papyla.er vesicle ﬁege&.siea/eldpmnemﬂamargestad afidsapidved in

Eagl d || diluted 1/4, 1/16, -1/ 64,

Codl o3 reg) lstifiddtestibd oBblited, eEiindgl Saciingd urGE%qrﬂ‘{"@ereLﬁ"Uﬁirfe"and

hel d for theoﬂSpsptanefOme petheard. wé’@ﬁo%ﬁ%@;t Ac't%eaa%ﬁ %Hﬁv@'l nc igg% on
| u |

then added tq9 each of two wells in the ays o
the wells wefda Hwthﬁcﬁuréyeapﬁtcﬁlctsa;es decreaaadtsughlfmldﬂy towpi cal |y

h 25-50 ibit 30 Th h
Sub] ot haytTHEe.of28aY: followifa Yhe Bpb IR ISR Falmentin, al 1 & w th o
report edCaver age Mhert tlms@hemﬁrﬁp@élﬁgn %‘s%ﬁﬁi%d'ﬁlﬁ’ilhg_ﬂ%h&%s efys applied a

sol ution prg&?r ed bg I ning 10 of 95% et hanol
82097/ 2. 01898WArENESSy 1.8 Rtlﬂgtu&g QUidingdosher ﬁeveldmﬁema&ogbyc@d | c

acid, and 9 t nal Hof the splution

2.45, to af %%gguglréé%ééﬁ%n%@ é@rwﬂr}ﬁﬂ‘r}hﬁgéf 'RPW%?P Hiaded. t| rres
daily during a 24Th©|fmrqg@nng)desd'ﬂl;etlomiserdn@|de\r@§ a@th)ﬁ?atﬂﬂa Qbilyfdf'iﬁ?r and
allowed to air drl ?é en applications. Wien applied at thetine of 5

eryt hema, pafiic¥ é?‘% @?HTV@"EPOP e"au"ﬂéﬁfvélnéﬁﬁé'mef@w rapdificadionamddr api d

- ]g:(ra St i NQB0T oHRPGRk Sfill BRI apﬁiﬁ?@h%ﬁhlﬂ?@kkuﬂ@d?ﬁ?ﬁ‘é LA i HGisd ES

limit the invention to the exact construction and process shown as described
above. Accordingly, all suitable modif‘ cations and equivalehts may be
resorted to falling within the scope of the invention as defined by the claims
that follow.

20 The words "comprise," "comprising,” “include," "including,"” and
"includes” when used in this specification and in the follbwing claims are.
intended to specify the presence of stated features, integers, components, or
steps, but they do not preclude the presence or addifion of one or more other
features, integers, components, steps, or groups thereof.
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«of f+ spontaneously or there was no | onger evidence of an active | esion.

These ,data show that the duration of cold sores decp&-f Sl@ﬁ)@?ﬁ%@%%
an’.,average of 2 days follow ng tl?ee a ove-descrw)ed tir @ . . en the
.sanme conposition was applied wit Pl NAELY  qyar Spwug UE ' WVW
tingling or itching, further devel opnent did not occunt Lﬁal ede

and pai 'wWactsaapanyi ng herpes eruptions was elimnated. The foregoing
description is considered as illustrative only of the principles of the

invention. Further, since nunerous nodifications and 15 changes will be
readi |y hppar@iepied) compesitionifpr inactivating en enveloped virs atot sigasfiinfectidy | i mi t
the inventio : 4G nst,r uct i n r.ocess shown as_descri bed
above. Accor (r}i' o@ry{'ﬁ%ﬁﬁsﬁ g l(a%Bﬁ?s1 Oﬁﬁ(g 2?{‘% aﬁq BR@“&H&O%%F%%%E Q2 1]3.0%
resorted to flaf volomevintwater, iftba STFAGENIIMJuRCf MMV 100l 7% tflSIH BERlePY the
claims that follow, 20 The words "conprise,” "conpri él ng, " "rnclude,"”
"incl udi ng, " SORRPOSHIQItopgbkeenddhandsk® in this specification and in the
following clains are intended to specify the presence of stated features,
i nteger sy, COMPRY&SMhSositfy: 18 : recl ude the presence or
addi ti on of one or ﬁn%srleno? erﬂls%’égj{éterl{égﬁxfﬁglégg% géﬁe@% BWéh? BOUBt eps, or
groups t her ecfonsiz8ing of methadok; ethagol; +paPardl, amd Repipassinent page 19 W clai m
PQJ 01 JF 3E 005 FWE IUS 18 Nov 2003 1. A topical conposition for :
i nactivating vel gped virus at a.sit, f.infection conprising a Cl-C3
al cohol a%r a @%‘%ﬂ“ﬁﬁ’s@?"% Tl h%ﬁ%‘éﬁ?‘&é@%ﬂ ‘6?5?}’.‘%‘1 fremthe grapbhy vol une
in water, andcoasistiff bf2grbuta@maiont1, RbuaRedsl ¢ 3tttk tank 18- idihe
conposition to between 2.45 and 4.6. 2. The ’conp%g?ttb?’oar?agﬁ g‘:ﬁgﬁér%@‘, wherein
sai d al cphol ,hze sel ected. fromthe group consisting of nethanol, ethanol,
1- pr opanbl , ah¥f CBRQSHIANAL claym Zppvhereimpaid rlcpll ingthanali m 1, wherein sai d
al cohol is selected fromthe group consisting of 2,3-butanediol, _
Lir2-but agedi ofhe dondhddtoH it 1, Wifbreln Si@UGATEH Bloanid acifine CcoMposition of
claim 2, wherein gg‘i’d al cohol i's et ﬂ%%%[@g‘%&l e&Jggnr%g(%%llEti on of claim1,

- wherein said acid i's an organic acid. 6. The conposition of claimb5,
wher ei n &ai d Bregamrositanpisidinc, sdefeinsaid brgagicanrd selected from the group

consisting of glycolic acid, lactic acid, succinic acid, malic acid, citric acid and acetic

acid.

7. The composition of claim 1, wherein said acid is an inorganic acid.

8. The composition of claim 7, wherein said acid is hydrochloric acid.

9. - The composition of claim 1, wherein the pH of said composition is 2.45.

10. The composition of claim 1, wherein said composition is a topical preparation
selected from the group consisting of a tincture, gel, ointment, cream, salve, lotion, lip
balm, foam.

11. A topical composition for preventing or treating an inflammation or lesion caused by

herpesvirus comprising 10% ethanol by volume in water and 0.6% glycolic acid by

weight in water, wherein the pH of said composition is between 2.45 and 4.6.

12.. The composition of claim 11, wherein said composition is a topical preparation

selected from the group consisting of a tincture, gel, ointment, cream, salve, lotion, lip

balm, foam.
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‘consi sting of glycolic acid, lactic acid, succinic acid, malic acid tric
acid and acetic acid. 7. The conposi tion of claimi, Pg &a WWRPWUS
an'.inorganic acid. 8. The COWORH) Elm%;l E’ ?lﬁ]@?? wher

-hydrochloric acid. 9. The conposi £Pg Sd g-NGV 008
conposition is 2.45. 10. The conposition of claiml, erein said

conposi t 1Bn i A fopicAbicoMboR iR ik MdcAPatind Sh AL QLS \Hf[lst étﬁnﬁié?ﬁg)an?ﬂ@oﬁﬁ“ ng of
a tincture, gel, ointnment, cream_ salve, |otion, oam

t opi cal corrpoé’c‘rl‘c/inér'ii <¥Q§lﬁef§f9él@é@f Pagods. 0 b)awlugleamwatn‘rl muhmmfﬁxnemranioaﬁlw

db h 10% et h | d 0.6%
ol yeoli o act d Bytid o ReEb e OmRo B nebnan x4 Xind Als SPhssain hidn | <
bet ween 2.45 altfd)hél B. seUe?ted'H‘b@n fHepap dohﬁﬁtn@% ofGh@&h#ol lfsthé%‘l'3 rlﬁ%ﬂgaﬁfb‘l .

conposition is atoElcaI reparation selected fromthe gro onsi'sting of
a tincture, g&ropasp th%htltan iela h2-bauanediol, |1 d-bwanediolpandob#butanediol. 11\ 80 -
82897/ 0002 - 158297 V2 AMENDED SHEET PCT/US brr7 1 2005 Replacenent page
20 1PEA1Y,18. ' Lnactivating an
envel opegJ Vi rtfglm Q(t:hz)ércrlpzéra?éle%tgl aaﬁ 12 %‘°‘F%§§%E*{a{‘%§%&%8ﬁf%t OBRIS1E0. 2 to

13. 0% by vol urentaptingsad ;nfhndnailcmufrflesmnamﬁth anirucitaldf effedfiivaamduit®radj ust the
pH of the conposi n_to between ébb‘;ﬁ and 4.6, wherein said alcohol is

sel ected fr omcf’ﬂlém@‘?f}ﬂ FOTBRENE A A hawing aconcentratiamef 0.2 10 h3.§Mehiovolume
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sufficient amstid lagtic agi aﬂcﬁlmtctﬁc&iimﬁélfi agidecipi¢ asid, mheticcavidh @sd hydmchlonc
between 2.45 gpdh 4.6, wherein said acid selected fromthe group consisting
- of glycolic acid, lactic acid, succinic acid, malic acid, citric acid,
acetic acid, and hydrochl oric acid. 15. The nethod of cl ai m 14, V\/nerei n

t he pH oflSsai dheamgibed of daim B4, vhesein @ pHbfsaitb¢dmybsitfondk 2i4% 14, wherein the
concentration of said alcohol in said conposition is between about 0.2%

and 12.5 O{‘S.by \1?1% Y%hod of claim 14, wherein the concentration of said alcohol in said

composition is between about 0.2% and 12.5% by volume.

17.  The method of claim 14, wherein said coinposition is applied topically to reduce or

inhibit lesions in an animal or human suffering from an infection by said virus.

18.  The method of claim 14, wherein said virus resides in the dermis or epidermis of a

human or animal infected by said virus.
19.  The method of claim 14, wherein said virus is a member of the Herpesviridae family.
20. The method of claim 19, wherein said virus is herpes simplex 1.
21.  The method of claim 19, wherein said virus is herpes simplex 2.
22.  The method of claim 19, wherein said virus is Varicella-zoster virus.
23.  The method of claim 14, wherein said virus is a member of the Poxviridae family.

24.  The method of claim 23, wherein said virus is molluscum contagiosum.
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17.. The nethod of claim 14, wherein said conposition is applied topically
to redyce or inhibit lesions in an animal or human suffering ¥SERTEMBER 2005

infection by said virus. 18. Th bm 14, Frllgér f A/ ru9 7 3
‘resides in the derm s or epider %R%ﬁ%?&geﬁﬁg%%bg} ani Eﬁ&%%/&%\fg%gm
virus. 19. The nmethod of claim 14, wherein said virus\ t
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herpes sinplex 1. 21. The method of clai lm 19, wherein sgigﬁou??droﬂggﬁu{sguﬁerpes
si mpl ex 2. 22rhingdryses, dgenayirusdsaprieIpyirusgsesosnovisiagsd respirateryi syncytial viruses,

Varicel | a- zos Lt Lk . .of claim 14, wherein said virus is a
menber of the ggfé%%fﬁgtggg%dﬁﬁ}g{nﬁﬁ%% “et hod of claim 23, wherein said
virus is nolluscum contagi osum MO - 82697/0002 - 158297 v2 AMENDED SHEET
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The met hod of .cl aim 14, wherein said virus is selected fromthe group

consi sting of frOP’nt:hﬁ@?W&{Stl%%(}m‘rt%eg?l, Aatmeend \creans salye,dotiom liprhake s,
respiratory s i uhesesy | nfluenza viruses and parai.nfluenza
viruses. 26. ¥dr%g¥t§€fahoa§lhgyﬁgﬁléi m 14, wherein said conposition is a topical.
preparation selected fromthe group consisting of a tincture, gel,

oi nt ment27.cr eArmetbad Ver, trdating en inflangmigidmor lesiameausabbplyerpiidtiragcomplising 7. A
met hod for trg Eéagga Bl i.nnf I ammt hon or. | esi on caused hy herpesvirus,
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the pH of sai EPUCERBEHNIN ALOOTDy wrighidn waterashernia the pH of 8aid Aompbiitieh fsor
preventing | egiQRs, saysqd 4y @ virus of the Herpesviridae or Poxviridae
fam-ly, said nethod conprisi'ng topically applying a conposition conprising
an . al cohol having a concentration of 0.2 to 13.0% by volune in water and
sef ect ed2§.r onA method fanpecatisg &siong caisedby hamak of e Hiedsyirkiad bPPHGHidae

2- propanol , 2.3-.hut aaedi gl 1, 2-but aneHi ol, 1,3-butanediol, and
© 1, 4=but anedi ofa™Milh§214 MgR9q cqraprising ionically ppolying @ compogitigw pemprisingapH of t he
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group consisting of glycolic acid, lactic acid, succinic acid, aci d,
citric acid, Heerow eusistingafimathanele ethandlcl-proipdnolyPprapancls2Bchuarpiosi t i on

is applied di’,@i-ﬂ?ﬂaxé}ﬁm,tl%u&heagi, Und il}49bh11it5111%dio ,uarngiansgfﬁc?ernt ta'ring 1|1ti ofen acid
to adjust the pH of the composition to between 2.45 and 4.6, wherein said acid

selected from the group consisting of glycolic acid, lactic acid, succinic acid, malic
acid, citric acid, acetic acid, and hydrochloric acid, wherein said composition is

applied during symptoms of pain, itching, burning, or tingling.
o 29. The method of claim 28, wherein the pH of said composition is 2.45.

30. The method of claim 28, wherein said virus resides in the dermis or epidermis of a

human or animal infected by said virus.
31. The method of claim 28, wherein said virus is herpes simplex 1.
32.  The method of claim 28, wherein said virus is herpes simplex 2.
33.  The method of claim 28, wherein said virus is Varicella-zoster virus.
34. The method of claim 28, wherein said yirus is molluscum contagiosum.

35.  The method of claim 28, wherein said composition is a topical preparation selected

WBO - 82697/0002 - 158207 v2

AMENDED SHEET



+29. '-The nmet hod of claim 28, wherein the pH of said conposition is 45. 30.
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