;z{| }e3e\b 6VT+13 Novenber 2002 BROAD SPECTRUM M CROBI Cl DAL AND

SPERM CI DAL COVPCSI TI ONS, DEVI CES, AND METHODS This is 33 November 2002
continuation-in-part of United States patent applicatiof Serrta

09/ 081, 199, filed May 19, 1998. U. S. GOVERNMENT RI GHTS 1f The Uni t ed St at es
Governnent has certain rights in the invention described and\m mmmumﬁmw n
as a result of its support of certain work related to the in

grant fromthe National Institute of Al lergy and |Infectious D seas@seN H

G ant #5 P01 Al 37829-03. 1J FIELD OF THE I NVENTI ON The present invention

relates to the prewreabl SPEeTRIM MIRKEHIQID] ANte Ps@er¢imar, and control of
sexual ly transmtted and ether diseases with the use of conpositions having

broad spectrum ni cr obi €PMBPSERIONSer REFLGES , aSNPVMEFHODSEC| udi ng the ability
to inactivate particularly resistive pathogens such as human
papi | | omavi ruses and 25 ot her non-envel oped viruses. BACKGROUND OF THE
| NVENTI ON 30 Sexudhliy tirsarasmomtédluaitsjmimpfiﬂénim@nhgsth@emst
prevai ent an | e . dise n e a sjignificant public
heal t h probl fh %m%’%@gﬁ%‘%@d%ﬁﬂn&e rkL é)1 Ilﬁoné%eopl e
wor | dwi de, aMeéycll@se 1§83 13 Novenber 2002 2 million people in the
United States, are infected annually by gonorrhea. Annual worl dw de
i nci dence of syphilis is estinated at 50 mllion people, with 400,000 in
the United States annually ngedi ngoVvERRMARM RIMAME recently, the 5 human
i mmunodeficiency virus (HV), resulting in fatal acquired i munodefici ency
syndronme (AIDS), has spread rapidly in both honbsexual and heterosexual
groupd. The wm d HEakt indrganiSzattiesn GoNeDneaTd thes Negiwmit 1ighis ute for
Heal t h (NIFD th RY r their
babi es because q'm%dl n%%ﬁp}%%?a%\g(?n S:Jﬁ'!aél g}greg Lélast‘gl Q%%UNH%\%E ver,
failure to nuﬂsesuﬁp&ytr@ﬁL¢es annlméahtrehhnadrtblmhﬁ dnaentiean dpdemtery
and ot her i nf eclious: dlseasese, because: aLeaz ib! Bnhgh gqgoggnous HIV of ten
al so have | ow T ood s or es and poor

Infectious Diseases NIH Grant #5 POl AI 3782%8-03.
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FIELD OF THE INVENTION

20 The present invention relates to the prevention of
pregnancy and the prevention and control of sexually
transmitted and cther diseases with the use of compositions
having broad spectrum microbicidal and spermicidal
activity, including the ability to inactivate particularly

resistive pathogens such as human papillomaviruses and

N
m

other non-enveloped viruses.

BACKGROUND OF THE INVENTION

30 Sexually transmitted diseases (STDs) are among the
most prevalent and communicable diseases and continue to be
a significant public health problem. It is estimated that

more than 250 million people worldwide, and close to 3
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15 hygienic quality of food and water. Strong associ ati ons have now al so
been di scovered between cervical cancer and papil |l omavi riaa¢sventbés 2002t has
been estimated that about 25% of wonen worl dwi de have human

papi | | omavirus (HPV) genital infection. The human papill omavi ruses (HPVs),
of which there are now nore than 90 known types, cause papillomas (warts)
in a variety of human epithelial targets including comobn warts of the
hands (verruca vulgaris) and feet (pladtar warts), as well 2~ as genital
warts in vulvar, vaginal, cervical and penile epithelium Cenital warts
represent a ubiquitous STD. Wnen with genital |esions containing certain
HPV types, i nGliudi %j?f 16, ' UBS 3 5, a8k€iakel easgdaiisk:
for progressxﬁﬁolnlly%cgorp%e% |C§I ﬂ%a%%%rg I}Ee?hseeﬁﬁ?%fedai% St ategg,g&'lgﬁogéo \%\gman
per year ar ®yligarosdRan t ArRed] cupridvitde, inaddeneeecir eyahbhi s5080

deat hs per ygar; | ©pi ty cef,yrrakhoeagesr ihschheyhseading
cause of caneﬁsgm}a{e af?égdeatrﬂglgggﬁgﬁmﬁf Y?[g klovénberlzooz 3 PVs 8
present a uritplesHdiienbey fReedinestrgatoestat t ¥apei Agceatidenthey

virucj dal agepts R¥SuRsde t DOLERBY! ¥ eXLT @TRYY, T 88LRkYRgt @nakhagk by
antim crobial agents. In addition, PVs do not exist free“in nature in 5 the
same manner adwilifchylMumedyslopedcyi syuBdsoBRi SAIDRAY hBRS PREead st
encased in tigsauangs Gledi Aoroenkhal edngphliebhbak Gah! srodBys. the PVs
are not only protected by their own very difficult to penetrate capsids,
but al so by Warl & ielintli fuganbagtionkéWHO) nerddthadNetdosali hAregitote
squanes of i i C a o] n I nikgl of STDs is
t he use of ?%Bpgl L}g%%l;éhapgﬂ%{j, g%@lﬂgﬁgog ?%I Pégﬁrerlggrgélgcfaggsh?hat

| nactd vat e tows el e amt paehogehbeikbbebfieeqhentbpe 035 ehbéghniessbpEi des

are sperm ci e&)%{ i ni alni.pg, NONOXYL,- 9) e

i nacti vates %ra#v%ﬁlpe l\?ﬁ rlﬁgzsgxqs%ghggg ﬁ@g alﬁlaaﬁl(’g:ri. fggﬁgz%tg et%t hggée
prepar at i ons> fzare resubeenief fr€anveprahouevér ioagadistrrhen, edyekopedy,

Vi ruses suc P\, : bl | [ [,vat e HPYs nmake 9 an

i nadequat e \%ﬁcc}%ﬁegglal?%esgg%%?g gsr%).ggfggédglgfg %g\é% %ﬁre g\r%i gr{ggeﬁé N-9 was
recently assovuicgewbws thIVncftesedlser bevnvépwi droflostpasist andt povy Hl V-1

ant ijodi es i : r prostjtut l.sing the possibility that N9
may ltegr)ode var&/%a%ﬁe%i%%}?% 6Er ggégngﬁﬁsgggfi’&m 9 is also positively
correlated wth bacterial vaginosis, genital ulcers and vulvitis, vaginal

candi di asis, toxic gh Vi Q{Fﬁ .+ A0 i {.al_disr i oR. ervix
and the 30 vagi na. ‘Qf;hgggﬁsea%%n ) %lomevgrg%‘;?gusvge?%%iﬁg ﬁaﬁh‘g)%%\té&g%%n
shown to indettiwegr eceweiopédcenrasesndl paps lpoesentrusesa (FAisge nurtbévasof

condoms and 9L1er SPERTL gl Oel,aP0gBLE: oc13Novamaer 20024 X RS punan,

m crobi ci des, such as octoxyno benzal'koni um oride (
chl o2hexi di nreapalkomdgbrgar fHEVangsnttafl dadeditdompt tThe dnwenopes of HSV- 2

d H-V-1 vi ies. Lj ,
o0 bV r PaTuL IR AT LULEARgt o BIECHLER, SR Mk sl deee
m crobi ci des®% oknowactyweasi onavket pepRVs cand pwenerst)i dm &f variiedly @f hunman

e oo LB 1o aRUR AN s B UG IE Y 0

hands (verruca vulgaris) and feet (plantar warts), as well

25 as genital warts in vulvar, vaginal, cervical and penile
epithelium. Genital warts represent a ubiquitous STD.
Women with genital lesions containing certain HPV types,
including types 16, 18, 31, 33 and 35, are at increased
risk for progression to cervical cancer. In the United

30 States, 15,000 women per year are diagnosed with cervical
cancer, and there are about 5000 deaths per year. In
developing countries, cervical cancer is the leading cause

of cancer related deaths among women.



U S. Patent No. 5,004,757 is directed to a method of deactivating viruses
on surfaces by applying a three-part conposition contai n3ngotntiie2ghsiehyde.
The conposition also contains hydrogen-bonded glycol nol'é'CU?‘é'FIS_I'(T

el i m nate al dehyde odor, and an anionic surfactant such as sodi um dodecyl
sulfate (SDS) as a potentiator of the virucidal activity of the

gl ut er al dehyde conponent. The patent indicates that SDS has limted
virucidal activity on its own, but has3a synergistic effect when conbined
with 20 gluteral dehyde. Due to the presence of gl uteral dehyde, a well-known
nmut agen, the forrmulation is not useful agai nst STDs or ot her di seases

because it cannot b vaP %o human %1 W 5 What igne ded are

onf o and of factive EVErBErEFaboany i AuE” shBL 1aRikn FBx, cRUCHEAPEEPE o

activity toawremgrndelpped identsiefy andrudidghrdgentsar, RWs pag | | omavi ruses.

SCARY OF THE | NVENTI.ON Otchhe present inventio Vi des har ITB.C%JtI cal
TtV ovehed HRGh &

conposi ti ong PGS PN ST
transm Ssi orrgaintSIDs, I neddidi ingh S a&fes adul e estiate fre1é3 Jl\iovrfa"ﬁmfe 20902 5

vagi sitions for controlling and preventing STDs. The microbicidal
corrp05| t] ons%tﬁ e MRABHS oq:r'r‘agtoﬁ?adﬂﬁ g0k aEFerel qga‘fleﬁu%%r?’%‘ssrsDS,
l'ithi um dodeeaydhexyl frate, el it ien s &b m tSee tsqudmerealf dist Barerct i ateed

di ent f, 5 1 t t d a broad t f
pathogeni ¢ AEAROaS=A Tl ng FPVR dtF R Hers Fo iyt Dpdtr VAT UG oY

Addi ti onal | ythetihre gqwressnty |dm/Hntdm1rt ptrcmvp@t&stmﬁe odass:zﬂml, mithatlssd asy
i nactivating.infectious,.agent,s 10. suc‘?]h as free gnd cell-a sociated H V

as well as (%3 éﬂfeﬁ%ﬁé‘%‘ Jbee%v ]550 %ast% , human
pi cdlnavi r us qusepeas idf Sepoltshﬂl&)l @l human par vovi r us, B 19 i n biol ogical
fluids, including, for exanple, human and ani mal breast m |k, serum and

pl asma. 15 These articles and nethods are provided by attaching SDS or an

SDS deri vati ve to aOﬁarhppeoathgeb rakr ig)érﬂeﬁraQOEibﬁctroWi bli sresf ligi dheo be
treated or surfacta renoyal he SDS or. SPS derivatiye from

the fl uid a %‘?ﬁ tarP%Jh‘ee%’urffea’EEll %tcorffrfogl tfi”c‘iﬁ%k?ﬁ/l% F2f erred
20 enbodi rrenih,att hﬂlasztn’lf\aa:tee higtve nlgelmzsmr;ﬁat:m@qﬁnsﬂ t acdeed fiheqedocl g,

posi t| oned w,thin a ba S bot t nvention al so provides al kyl
Sul fat e topi CH° epr%%?%tﬁ%fiea SRR T oI ah P AL ORS¢ 25
avoi dance amdON®EAt-rEENIN-F) Vit etigeme dt lcat mal@ltivm W edl o @l ve

mvent i on a'Gd B GRLH ST TSt At S0 L Brbos T4 GRETor 8% roying
pat hogeni c mmwmtwnmwwlncmsttéeme@fﬁecsbwprh@w@lréﬁ, Hed hroom
fixtures, exercise nt_and oth i na surfaces, as well as
Zperm ci dal rt%}_rqrérezﬂb%é; 5‘?5?%§\é‘g}ha’i‘§dgﬂfm}%&é§l al kyl 13 Novenber 2002
20
Inability to inactivate HPVs makes N-9 an
inadequate virucide against this STD. In addition, chronic
use of N-9 was recently associated with increased
seroconversion for positivity to HIV-1 antibodies in a
25 group of prostitutes, raising the possibility that N-9 may
erode vaginal epithelium. Frequent use of N-9 is also
positively correlated with bacterial vaginosis, genital
ulcers and vulvitis, vaginal candidiasis, toxic shock
syndrome, and epithelial disruption of the cervix and the
30 vagina. The detergent, however, is spermicidal and has
been shown to inactivate enveloped viruses. It is present

1n a large number of condoms and other spermicidal agents.



sul fat e conpound for conbined sperm cidal and mcrobicidal effects. It is
interesting and surprising to note that, 5 although SDS agehesserogyn for
several years to have limted activity agai nst envel oped vituses, and has
been used as a surfactant for soaps, cosnetics and various other topical
applications, such as shanpoos and toot hpastes, there have been no reports
of its use, or the use of other 10 topical antimcrobics, to control PVs.
I f indeed any such use occurred, it wag unintended and unappreciated; it
was an unrecogni zed acci dent. None of the reported studies or uses of SDS
were conducted with the intent of controlling papillomavirus infections.
Their purpose was nerely as a 15 syrfactant/detergent, or at best as a
facilitator of the %ﬁ?%ﬂ@r%’b‘?%ch ¢ vi TYCbf 2| BFgPéVH@Piyge.(oTﬁére is, in
fact_,dno lén@\élﬁrzl.aﬂ.ik@hiuﬁ\_ec@ﬁ.OS:@aef qrrlla_zu@p?@@i_ GHIR dﬂrlc@&iidz;rhawiacfe C@.’([jlscbe bed
consi dered to have consi stent achi eved virucidal activit as describe
her ei nbel owSU5d2ERPEESDESERI Q?%Oql@fuﬂ% BHRARINES IR &t 1}}{%\%@/\55“8‘%
effects of §P§-inachi vakifar tah t22eteidqaMaidr gt tepapild gavi g us (CRPV).
Figure |l a denonstrates the average geonetric nmean di ameter (GIV\I% of six

| esi ons i noEANEVET WitER S0 &I OPFS 185 AiSe SISS-ttedar ¥ vVarP\VEREi gure 1 b

denmonst r at egohbengiedwplofevisndi tigguda 1l esictbi SUdd HH© 2h$0Neat hén
effects of SDS and N-9 treatnent or. CRPV. Figure 2a denponstrates the GWD
of ten inocBfaffénFyist 88 Iﬁ’é’te"teé‘ctéi%d’fs@@lturagat%rd Rymans §y2rghpasEeRto 10

sites that peeeicviedeR@NRBINH HW& 1Al BHte Wi IS hiddl NoyesPesp 2002 7
conparative gromh of papillomas in 10 sites that received normal CRPV (0)

conpar ed t o918 88 URAAVCESeNFERIERPY At 8FEHP™N 9 (). 5 Figures 3A

t hrqugh 3G denonstrate total synptonms per group of six groups of mice on
days 3-12, for (A swelling, (8121 vagi nal exudate, (C) redness, (D%&quleath,
(E) leg paralysis, $F- peetemal Naair PB8s7andieGiaRGLegdmECo® Met in
vivo experi gBNHe@k thRA thovy &litrasds IaS Ak L Prof egdd O A4 ogn vagi nal
infection with HSV-2. In Figure 4(a) is shown a baby bottle nipple having a
filter appatBf§S REEE FORFOSd Hied SRRty M jitresa e Ydad (gl)‘eshow baby

bottl es accebaipbsitq oot Ralsol2RRAGIBYEMElBidhddie il kyb1 sHbieteles

m crobi ci de of the invention is bound to the plastic bottle interior and to
a nursi ng s&ek SAHINR tehé Issthde adipe@nd @ty . alFi ke SuEhatsaRhesuch

i nactivati ol sofsoldy Rh e A0 sttt &BY) -as BSOPNRPea {5 0yEerRéD) ) -,

and dual -tropic (Figure 5(c)) strains of H V-1 in the presence of N9,

C31G and SHSTUEiifidre 36 SO dddds shl wiekakdeleyde compenerl- g Phe
i nfectivity phiiegi#r & it cNd ndalyid thad A G € 8 (P Julfaki Vaét'wﬂcng g%tE %d

SupTl cells via N9, C31G and SDS. DETAI LED DESCRI PTI ON OF THE PRE
EVBODI MENTS 136 R&™ha st tdindso e riadr a5 s t50s ehte s el wher cembhned with

20 giuteraldehyde. Due to the presence of gluteraldehyde, a
well-known mutagen, the formulation is not useful against
STDs or other diseases because 1t cannot be applied to

human epithelium.

25 What is needed are safe and effective microbicides
against STDs which extend microbicidal activity to
non-enveloped viruses and, in particular, to
papillomaviruses.

30 SUMMARY OF THE INVENTION

The present invention provides pharmaceutical
compositions, articles and methods for preventing pregnancy

and transmission of STDs, including safe and effective



surfactants have potent sperm cidal and virucidal activity, including
virucidal activity agai nst non-envel oped viruses, incl udigg gggberzpog

papi | | omaviruses, as well as agai nst HSV-2 13 Novenber | V-1
As used herein, "SDS or related anionic surfactant” neans sodi um dodecyl
sul fate and ot her nenbers of the virucidal alkyl sulfate group, including
but not limted to |ithiumdodecyl sulfate, lauric acid and salts 5 or

ot her derivatives thereof. In experinepts conducted by the present
inventors, very |low concentrations of the detergent/sulfactant SDS
conpletely inactivated HSV-2 and H V-1, as well as three 10 separate

papi |l l omavirus types after brief exposures to SDS at physi ol ogic

t enper at ur esvayinal lcamses] &t Jorigs foncemt t ad 1 biisg 0AndDSreeerntiall Sabeve

t hose exhibi&'ng conggf%f virus inactiygtiog. Rel at ed nignhgn%uERac%ants
and derivatives afso°” ex |?ﬁ eﬁP?ﬁ%ﬁﬁ?%%aﬁtoviFﬁ%iH%YQT 180t|V|t?. A8"used
herein, "viratkdal Subfans, capelbl s afD3 pacitatmndodecgdssnbyang, aleurds. A
suscepti bl e virﬁs S ang virusrgh'ch i S inac%ivated ar ge%érgéedbﬁg gQS or
20 rel ated afroffcObu? %?aﬁ?%. ‘e %ﬂs%%p?? tee HPRERE RIS FERA y

i dent bfi ed | nntesisabsimy sisethomed desorobdédspetbmumwhér pabhbhenanount or
concentration.of SDS or related anionic surfactant is ¢ nsigered viruci dal
T the virusttTERPeTs 1RuheEH Dy alS| 8181 S 5855070 PEYSIRPES) Va8 HRe

i nvention can be carried out both in vitro and in vivo In vitro neans in
or on nonliving thi - especi.al 'y, on_qbj ect.s .havi hard or. soft surfaces
| ocated or used whe g%ﬁFéy ﬂﬁg %ieaPﬁ%%ﬁﬁﬁﬂ%ﬂﬁ%ﬁ%%%?(ﬁﬁﬁY% >°30 Hard
surfaces i nchundéclbssendfmbahyddofsdt esnackidiraaingnshfenenbvss bggats

cat heters, tubing and_ot i ndwel | | nedi ca p at us, ch surfaces

o 50 P et ude BEN T BE ngrh BFY of S get R e r R LR e P BE N PEXERde Sogymm

equi pnent andon-éfvébopaberviP02s 9 sutler asr HP¥nacehuhan, papgvirhiseast ock
cont ai nnent . §th suréaﬁeé.inglgge tgoEe o% gager)or clohh afor exanpl e,
pre-noi st enel PadsCoFOTIaLiBES [PSPFRETEF i E3688)  n8&fi fi%8ar ment s and
bed cl ot hi ngpaknovivos peBAs9) nivrbonlaghlecailnglbiger sanclpdanty, orfoani mal ,
espectally O0.IROVE! Althin 208 "HE0HS) "BIBLEDCR11 k)L UTLA0 LY LRLaglnal Y.

15 These articles and methods are provided by attaching SDS or

an SDS derivative to a surface or gel matrix in contact
with the fluid to be treated or by rapid surfactant removal
of the SDS or SDS derivative from the fluid after treatment
with the surfactant. In a particularly preferred

20 embodiment, the surface having the surfactant attached

thereto is positioned within a baby nursing bottle.

The invention also provides alkyl sulfate topical
pharmaceutical compositions and methods for prophylactic
25 avoldance and treatment of various medical conditions which
involve bacterial or viral infection of the mucous

membranes or skin.

The present invention also provides disinfectant
30 compositions for destroying pathogenic microbes on medical
instruments, shower stalls, bathroom fixtures, exercise
equipment and other inanimate surfaces, as well as

spermicidal barriers coated or impregnated with an alkyl



SDS or a related anionic surfactant can be used 10 alone or in the form of
a conposition containing or consisting essentially of ajYiNgem®ikhyo2

ef fective concentration of SDS or related anionic surfa nd a
pharmaceutically acceptable carrier. A virucidal effect can be achieved
whet her the conposition is brought into 15 contact wwth the virus or vice
versa, whenever contact occurs with a known or potential |ocus of the
virus. Virucidally effective concentra%ions of SDS or rel ated anionic
surfactant are generally in the range of about 0.05 to about 5.0 wt.
percent, although a greater or |esser 20 concentration may be used
dependi ng upon the particul ar circunstances. The conpositions of the
invention inrelifde e eRnpund riwt dedmiisesdf ope bl bidal vahaomabdobDc VEND

pur poses, ?5 especially for intravagi nal use. For these purposes the SDS or
rel ated ani GFif€SEHfactant can be formulated in any appropriate vehicle,
provided that the surfactant and the vehicle are conpatible, that is that

t he m crobi ci dal aci%vity.o% t he surfactant is .not dininisheq:q% t he 30
vehicle. Thus, the tobnpdstPrEAESEdRDEND SHETFSHRD I A, M uns,

Loti a@ns, oi lveRih SS‘dSJtHaD?S)@én sm?wﬁ. li&'hﬁsiéﬁéfhﬂir ylearg_elabchavdi | uent 1§an
€ agueous ar. nQn-aqueous,. for exa e al cohol.i c.or ol eagi nous r a
Noverber 200271661 e HHG A L DS hdenis LOBRRt T ORIPES c OREAlAS oPREF
surfact ant s,usepldd entsyrfadrdcantsr sbapkli zesmetiyesanpgerbuii®as other
antimcrobial agents either as active ingredients or 3s rggerv tives, and
aci ds or badé® SRRISI TR OF/ 5SPER esBF@PBPFeBnaHtBQ BBGtS3'to 5.
Convent i onaltyarehogdsreana:ais efb | Feps €par bAgit Beugenpesi thensseTbe prakerred
m crobi ci dal. and sperm ci dal agent for the congositionsh rticles and
r

met Hdls of IR Y5ds aTtE B FFRRHET ontPsCIBBICbr 8VEr ably, 1PA§ed any such

phar maceut i eald Ybraneiabl £r cads i ehipterabichadf ahaFglab@ahlt)édapmci fds
conpositions is in the formof a liquid oan1conta|n|ngstgg
a

a_l elly, or
surfactant.aﬂu?%ﬁﬁQ%&ﬂ%ﬁﬁdc%ﬁcbgePEcorgekét8% R0 T ePRY t6An ShbAt

jellies, (bluddiseyft OIS dStPPeshaaetes, wirangas, iandnthe fl ick@krolthnijoans,
and (d) douches. The topical COﬂPQSItIOﬂ may be prophylactically or

t her apeut i cA3R: HINTEF 4D HFRATHPPEt heFREAFTRIIIBRER WRS28ekGiyues 2

menbysnes f ojurdfie-qureyvedd t &hgand, t beabieBRksef a¥aki eusiNBdaGalr eFndhll ons
caused by bacteria, envel oped viruses, and non-envel oped viruses. These
condi tions it PHET M Ghy2oF L BXBMpPE, ILEsrEAddhYSEd by He&rpes vithus,

apt hous ul cefsct AGHRE, kidwit 9F 1 apduski B FWBIDISS £ ore TR EAr apgd iRaRiilnomas,

her pangi na, herpetic esophagitis, nolluscum contagi osum hairy |eukopl aki a,
and oral or WYeifit 2Rl GanFREBEEFoRS. NPNE CopiSdalt edSriyoHIGY S5
preferably iwtmoduged 30ci0iey] hgsvadisea idkdankemhde1diw about the time of,
anddfreferably prior to, sexual intercourse, but may al so be adm nistered
to other nucous nenbranes. The conpositions can be enployed for the
treatnment and for protection 13 Novenber 2002 11 agai nst sexually
transmtted di seases. The manner of adm nistration will preferably be

desi gned to obtain diregygen %gﬁﬁééﬁoégr&ﬁgtBRBWEQEEOSitiOns of the
S.

invention with sexually transm r

Figure 1 shows the effects of SDS inactivation of

25 cottontail rabbit papillomavirus (CRPV). Figure la
demonstrates the average geometric mean diameter (GMD) of
six lesions inoculated with normal (o) and with SDS~treated
() CRPV. Figure 1lb demonstrates the growth of individual
lesions.

30

Figure 2 shows the effects of SDS and N-9 treatment

on CRPV. Figure 2a demonstrates the GMD of ten inoculation
sites that received SDS treated virus (e) compared to 10
sites that received normal virus (o). Figure 2b shows



For topical applications, the pharmaceutically acceptable carrier may
additionally conprise organic solvents, enulsifiers, geljyg,AdaNr2002

noi sturizers, stabilizers, other surfactants, wetting a

preservatives, tinme rel ease agents, and m nor anounts of hunectants
sequestering agents, dyes, perfunes, and other conponents commonly enployed
i n pharmaceutical conpositions for topical admnistration. 15 Solid dosage
forns for topical adm nistration include suppositories, powders, and
granules. In solid dosage forns, the conpositions may be adm xed with at

| east one inert diluent such as sucrose, |actose, or starch, and may

additionally conprise lubricating agents, buffering 20 agents and ot her
conponent s VEPTP AT R @ oI PGSR |P?%Hl?ﬂm9ﬁel%rto S#ﬁ%SCEH%BSt??%h%e%f t he
i nvention Wayoﬁhép cbeew rrpcsﬁge@ﬁ Sréatocabsosptiyerpubstead evaaterpwl s, such
as ~5 spong fﬁ ﬁnéo e surface of solid substrate naterlals,
such as cond aph agmns o di cal gloves, to deliver the conpositions
to vagi nal or other potentially infectable epithelium preferably before or
durin sexual i nt er gQun3es FaN&h RIUGICI RS b ARl A MY Y opeat @fnplondshi s 30
type be readily apparent to those skilled in the art. Anon the
presently|mR#¥HQQQP%rQ cP S @Feursn@bnBicahpehdaly Belioafed by spraying
SDS ont o thesvsétrtﬁ@ pén%ttas £886100%uagt bV | tmeeﬂ@!‘sgng(bhed%l ngg) the
condom duri ng ye 002 12 manufacture by processes known in the
art.Preferr ebleedé@rwgyeb‘@moéﬂ ibasianpelubaisi Lpgsnanili ¢B) paoyi SE8PTABricity
and rel eases; sprfa n e S i h ve pol ymars
may al so be JEQ%Ft%ﬁpr%%%néxggfﬁmgk?ﬁgﬁréﬁgaggggggg OF $§€h§§%art|cular
topit@al or mihetearidnaferm eapiuyedlnﬁanuﬂaotunehbysﬁrbcesses known in the
art Preferred coating conposition include silicon provides lubricity and
rel eases the surfactant tinme rel ease nmanner Bi oadhesive polyners may be
used to prolong theln r’feGrUeIeas‘Je(adsp@ctsl‘cﬁwrt e hedrit ikafitdre tropird® hevigither
The nmet hods an L1 nt.j.o a to t and
treat a broé% gp%%%? %#%%9? F§§§h¥%g tb @P%0382§892§§r0b£§&§§§9

her ei n, patﬁb@bn&@dnierobbew bstnbehuédSteccncﬂmde pat hbheni c bacterla,
fungi, virus a r o] n y
P L

whi ch are cap@%¢@tb¢nbesngoaadktbleueby18l51crboetéEednaarmnrcaBdrtacaants
as described |, I referred geni ¢ m crobes for
target by tﬁ% g%%%% |ons§gﬁénAqBH EQ% gfh%%|h§éﬁ??%29are 20

papi | | omavi ruses (PVS) whi ch represent a group of non-envel oped,

i cosahedral DNA viruys he ndue eqpl q?qﬁnﬂtjggp progress
to cancers. Animal papi Ionaéﬁgggtr |neé.fé§%ﬁ?¢%ﬁ%ge$§o peci‘es; certain
vi rusgs, suchFaguréesbavine paprbbbagei liidgureBPVYD) )andandedRBlcdropacai
rabbi t papil u (o rese I l.-s i s{;e HPVs
cause warts |nn§%|%hgl FF ?ﬁfaéﬁgt?ZSEE¥“§VgPrE§§6533 g§%58¥ Pa%?ar warts
and genital €9hdyl anat 80&11 represent common cli ni cal |nfect|ons i n humans.
The conpositions and nethods of the 30 invention have utility in preventing
or controlling these human infections, and also preventing and controlling
genital |esions contiigury HRhaws chedwant proge Esshe ocabl 1apmncigted | ef t
untreated. ;1 nber u C I al,.ca nu r one
caus€®of cancé %eépys?gg <%99%F 6@%2§W%§gh%ﬁﬁ. e&g9bq?§gug§u%?§. g&e
effective prB¥Enti on @thPVeﬁrémpﬁﬂsseddssWawl@-ﬁav@BQngahdcsws |npact on
worl d health. Accordingly, a

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

30 .
We have discovered that SDS and related anionic

surfactants have potent spermicidal and virucidal activity,
including virucidal activity against non-enveloped viruses,

including the papillomaviruses, as well as against HSV-2



5 preferred nethod of the invention conprises contacting the virucidal
conpositions of the invention with HPVs transmtted to gjhe&gvembea2@02 ot her
mucous nenbranes during sexual activity. The preferred nbde of contact is
by use of a condom coated or inpregnated with, or by the use of a 10

topi cal pharmaceutical conmposition containing, SDS in sufficient quantity
to control or prevent HPV transm ssion and infection. The sperm ci dal
activity of the active ingredients of & he condons and other articles and
conpositions of the invention provides an added benefit 15 where the
prevention of pregnancy is desired. In addition, the SDS and rel ated

ani oni ¢ surf agt onpgsi tions, and, net of the_ inventi.on.may be broadly
utilized as®g dﬁgﬁﬁfectgﬁtufsa QFF%&vaggﬂgaBFi5§§F5ﬁdoﬁn28nﬁ6h-enveloped
and envel opgdgfaﬁtmat"amd?hurraadymguseswmssuﬂaaes aueig o&ﬂhe;ﬂ a@mheredi cal
i nstrunents, room surface n equi pnent .. The di si ctant
conpositionOSOﬁ%Siﬂ?ﬁBCSﬁéﬁoFiF@Ea?@g¥g%FoHFBu§ﬂrFQE Eﬁﬂnﬁé%ﬁ&éﬁéﬁhbly

i ncor por at edimtedatspLayhiivfiedddspensenlvheeeby auricandiel and wayed
diregtly onto thg surface %o be %Eeate . An exanpl e of such use woul d be
for 3 persoftt B BBFafeth&2EdNEEsPEOA6n surfaces in public restroons or
gym equi pnent in order to kill any pathogenic m crobes present from other
persons who have used the facilities., K The di si nfection_conposition
preferably contain§%S§§RQF¥ﬂﬁQﬁ§cﬁ?qgugh§ggﬂéi evﬁﬁ?ﬁ%ﬁﬁi}ﬁgﬁPkgﬁéh as
phosphat e bukter @dwsabhaenataahout 8£05hkeodéte ree¥t3BG.1 factatosder 2002
14 A particul ar ef erred.enbodi t ,of the_invention relates.to

i ncl usi on oFogﬁggBEEVeﬁﬁﬁgngﬁiSHigggﬁgféggaﬁgguﬁffﬁfe&qﬁiaf%x)qEF%urface
(eitber thessgetace phpplasha&irds 8ypeBi bitebbelied ex@odureswd asms of
beads 5 that car. be mthe formof, a.g., _the qptrix of agel or filtration
devi ce). ThRS BR¥SUPAEALC HEMREEETUESF -exdRpPdl CGRESIInérd or tubes for

bi ol ogi cal tbucdarrkieosdr bacepgf wbaky wkallt besyvepltaslsiec dnHivingi s eeves for
baby bottles, or filters that may be incorpﬁrated into,thelgaﬁple assenbl y
10 of baby 58f“P|l§§eo?’laPﬁerlnéGHtlg{iaﬁé%~orRte B&E% G RN OG RS, The
surfactant khadpaekeraklyegoualsentky idtittached g9a flikant tviridingbl e to | each
out. This enbodi nent nmay be used to inactivate HV and H V contai ning cells
in tRe breaSCtAVRkYof nursing nothers who are HV positive. 15 Figure 9(a)
shows a nursing bottle nipple apparatus 10, including a flexible nipple
menber 11, typically made of silicop or |ate and a ca havi ng a
Contral orifbe 13 A% O Shi B SH e BHERTECBbL (1O o CRREDAEpBIe 1120
protrudes. Nnpphevaeiher okl dekelrdgdas ga of hange .15.a Wiisdepxiisrslsviadsai sy
outward fromthe flexible nipple nenber. Filter unit 16 within cap 12

i ncl udes a ROYsVAGUE7 “RRiCEh 10Af&iaTs V2 IRgt O dR&aYad 1Y (3T e t hi n.

Fi l ber unit rkfaaleso anienidesur rsealant shaviThe ashgderl d S imbéss gxeéends
25 a short distance within the hollow cavity of flexible HIF | e mepber 11.

Seal 9 for m& & lanndidgn titasgl 190 LRHiteh suatedds thaRealdss nPRL PP e

flange 15 apgeire ivailes shoRintt e HonTdie hatildie sheibTadr 12.18téa pl ace.

Cap 12 nmay be held in place on bottle walls 8 via screw threads. or the 30
li ke. anionic surfactant is considered virucidal if the wvirus

titer is reduced by at least 99.9% (3 log units).

25
The invention can be carried out both in vitro and
in vive. In vitro means in or on nonliving things,
especially on objects having hard or soft surfaces located
or used where preventing viral transmission is desired.
30 Hard surfaces include those of baby bottles, medical

instruments, bags, catheters, tubing and other indwelling
medical apparatus. Such surfaces also include building

interiors, furniture, bathroom fixtures, gym equipment and



13 Novenber 2002 15 Matrix material 18 may contain SDS or a related anionic
surfactant attached to the matrix material, for exanple, 1 fNg6imb or
other filter material through which the breast mlk m y
fromthe interior 5 of the nursing bottle to the baby's nouth. Accordingly,
any cell-free HV or cell-associated HV virus fromthe nother's mlk is

i nactivated by the surfactant before being ingested by the baby. MIk from
a worman having H'V or other infection ig t hus punped fromthe wonman's
breast and 10 placed within the bottle.” The ni ppl e nenber and associ at ed
filter unit for H'V or cell-associated H V inactivation of breast mlk
according to the present invention is then placed on the bottle with the
bottl e cap 12xtdrdnge fEmcasd feegl € hgl diing e iddraraimidntls i3opt ace, so
that the 15 treated m. k .may then be fed tao the bahy while th jlk is
St v m ATSARRS Ve e O S e B SEL 6 e O (R S METRLT 1 ¢ ha
w | | chem caldne-nenztensdS pards elrattedg saresgnidr Y sstiirdf lact issguesAcdooshhitgg 1 0
this enbodi ment, the surfactan y. be mxed with the warm breast m |k and
then the m | KW3BFYE £ tabc?ffﬁé %hr o‘ﬁbh‘”t‘f‘% BRHH Uit 3 et ving

I nv]§nt5 on. | 1r11_>hetri*siosu,][@1ra@ft, o_trh%nEﬂnM]j,S eiS]ﬁIdd ﬂéaﬁ;acbrﬁynmam_g ﬂimdam'itﬂ t he
surfactant. e surfactant is then renove 1 mat ri x ring the

f eedi ng pr oc&ECYLs q%?'ﬁﬁﬁﬁLﬁéiﬂqleﬁﬁPY ?%n§1&¥%Lﬁ¥%£#%H?Palso may
be attached tredtalynsi de surface 21 of a plastic baby bottle 22 or the
inside of a plastic nursing sack 23. 30 The m |k may be punped fromthe
not her's breast and then placed within the bottle or sack containing the
surfactant. dThe bgttsesagﬁl Hidkklﬁtédpéﬁ?.ega.@ ;uﬁhagegnftotaagweoxisﬁgﬁ el go(l)(z)
m nut.es, an e incubated and then fed to. the baby. . 13 Novenber

T Pridf er bl 180 Qurradti CO vl G DotD St 150 B8 <

| eachi ng out dgHgi dthegiddeeriiya 1Sur factanti theidan phte £oatanvaate the mlk

can be renoved by filter uni 16 containing. a matrjx material for rapid
surfactant r é}fﬁvyﬁr}t%ﬁts“r?rt e VabhP e fift 1 Yot r%‘é’f]'?%l?%??%e%mflrgm
i ngesting surdratindeutSiddliaf lascdgttablleseitri dwent A oni Hsc bppl | eéabkett o
i nactivation of viruses and other m crobes in a wde 10 variety of

bi ol ogi cal fIGRULDATHEY H SRGTHFY KENFSFTOBATHF EOR V5T i BERUERE hEREPs,

t ubesi@nd ot hegntdwivelldmgepparaidsonayide €orvanedhahéven Eohtectunit
having SDS or a related anionic surfactant, O{] ﬂosurfa t%t renoval materi al
e

bound t her et T Ehe St fa it mly BRFER iR €S 1%L t 1€ KtEFPor surfaces

of such apparattiscidCiCoy i Nyt ivd teshwent r of i SRS Of eDsebat edlapeanic
surfactant to a so]id surfaces r%y be used.  for mcrobicidal decont gmonggl on

of bi ol ogi cal®HF s HEH T Tnteh heF ekt hét 7 sthRelifREF ghgabou
pharmaceut i cado tathung 2@ vt Spavddnt, | AL h§Rda 2§redeveeesri Depatirent s.

Att ac (grent of SDS or re] ated arL!Bonic urfactants to sol 'éd sur acei as
t aught” her ei FAPSP BTRIOHPATRRE RH1SeT rARRENO+NFt BREDUERE PATFOGH 3T

preparati on sgchecdsst€tahdédng boards, and water and food containers. 25
Sodi um dodecyl sulfate, CH3 (CH,) 10CHzOSO3Na, and | auric acid,
CH, (CHz) 10C00H, as well as the related anionic surfactants, all have

m crobi ci dal activityheThenposuetivhe off P2 iihwirmvidied iyl ey ©dpexarl e
bel ow. 30 virucidal uses for both in vitreo and in vivo purposes,
25 especially for intravaginal use. For these purposes the
SDS or related anionic surfactant can be formulated in any
appropriate vehicle, provided that the surfactant and the
vehicle are compatible, that 1s, that the microbicidal
activity of the surfactant is not diminished by the
30 vehicle. Thus, the compositions can be in the form of
creams, foams, lotions, ointments, solutions or sprays.
The carrier or vehicle diluent can be aqueous or

non-aqueous, for example alcoholic or oleaginous, or a



13 Novenber 2002 17 O CHg-(CH2)c,- -S-O Na+ O 5 Unpol ar Pol ar (hydrophobi c)
(hydrophilic) Mlecular structure of Sodi um Dodecyl Sul filatNovembey 2000 The
surfactant nol ecul es may be covalently bound to a filter unit or other
substrate by any suitable nmethod that does not interfere with the

bi ol ogi cal activity of the surfactant. In a preferred enbodi nent of the

i nvention, 15 the surfactant nolecule is attached to silica (long chains of
Si O2) via an oxygen bond between Si Q2 apd the acid end of the surfactant,
via the hydoxyl or hydroxyl equivalent of the surfactant (e.g., the sodium
sulfate end of SDS). For exanple, the OH on lauric acid is renoved and the
oxygen or. 20 the SiQ2 is renoved. An oxygen bond then links the silicate
to the CO erftBFUihetRRXRPE, aBRE. MFH| §dﬁlet heaaild yusedbad it REh&eni cal
industry to atf@&&a@raoneﬁaﬁtﬂéneé vahbqq%aln%gt @%atbqwzlelr%a Rlds, X, the
resul ti ng substances berng used as colum materials for high pressure
liquid 25 chPoREEmRF apkyt i 658bial apgenEsmeddd@rof SmeIqtdiy s iinadfdendifd
free silica growspaéaeavattaage ghat e iy foét%asté@ FAPRIBRGE St JJso be
used to attach al kyl chain surfactants to the surface of glass bhaby
bott|es. ThiRHenbols nerefpreoddel acnmBbREdG for-Catt-acPEENttGCaRL suit abl e
surface 30 'ﬂ&tN@&anréOus§éaEH|?reéb&%ﬁ@”&%@ RmpJaaaemhdmrix. 13
Novenber 2002 18 In a second preferred enbodi ment, 5D5 or a rel ated al kyl
sul fate detergent is incorporated in or onto the surface of a plastic
material. Suitable phastyresdiddde;cFobi €XaaP! 8nd POy ¥ YL 8h) OB hERL

pol yet hyl ene, pol yurethane 5 or silicone and ot her comon substances for
nedi cal tubi ARt Eoht ePRRPEItaARBScaRELEles and MEfdedss ffe W RERBY can
al so; pe Usedlﬁ@eﬂﬁﬂ&ﬁaﬁsUéﬁsbabﬁrQ@EEH%iy” HHY PG SRS 1 Q1 Rags for
serum and plasma. Surfactant bonding t l'astic may al so be acconplished
via the hydr@&9?Pt®Plqocﬁyéfé%yPreaﬁhuﬂhﬁufq%xQQHkﬂ@lkﬁ el IQd f act ant

mol ecul e (1 eavhpgsiPeohat Ly api dnehalhnd HAGH )11 qhe naldirg,, Ofort h& axygen
bondi ng can be ‘adapted to various plastic substances and others by one of
ordi nary ski fPREalRkedakhegpusharhanteaclitfysurdedtmntizapdeor a rel ated
ani oni ¢ surf actapborRYedl $8tBe | NGOT BATALRM AN {18 R0 YEs) zaid o O
the plastic polymer and then continuously |each out of the surface over a
subsgantl al PERPBASHECTiRE, Pepadgisng e adgpgidloat iOn Dargor ane (d)
plastic, forygxanpke baby bottles, it may be desirable to renove the
surfactant after it has been allomed to leach Into solution (breast mlk).
Thi s approach woul d preferably use the inpregnated plastic in conbination
with a surfactant reffalogBtdl Xzorgod IHon! Radddkt HeBpho1LRE icaYaLeRE

attachnment of SDS
therapeutically applied to human or other animal skin or

20 mucous membranes for the prevention and treatment of
various medical conditions caused by bacteria, enveloped
viruses, and non-enveloped viruses. These conditions
include, by way of example, lesions caused by herpes virus,

apthous ulcers, acne, plantar and skin warts, respiratory

25 papillomas, herpangina, herpetic esophagitis, molluscum
contagiosum, hairy leukoplakia, and oral or genital Candida
infections.

The topical composition is preferably introduced

30 into the vagina of a female, at about the time of, and

prelerably prior to, sexual intercourse, but may also be
administered to other mucous membranes. The compositions

can be employed for the treatment and for protection



and derivatives to solid surfaces, the present invention also provides
devi ces and net hods that enconpass rapid renoval of SDS gﬂﬂogﬁ%bé?éddies'
Thi s i ncludes passage of 30 surfactant treated biol ogica any
sui table chem cal matrix for renoving the surfactant. Several commercially
avai l abl e matri xes available for the renoval of such detergents include,
for exanple, Extracti-Gel R D 13 Novenber 2002 19 Detergent Renoval Ge
and SDS-QUT SDS Preci pitati on Reagent, {poth available from Pi erce Chemn cal
Conmpany, 3747 N. Meridian Road, P.O Box 117, Rockford, Illinois 61105 and
Det er gent Adorber Gel polynmer beads available from5 Roche Ml ecul ar

Bi ochem cal s, 9115 Hague Road, P.QO Box 50414, I|ndianapolis, I|ndiana
46250- 0414. aWaknslegeeduably herappmibted dhaeacehodsThe FMABNEFeaént

i nvention fOgdxm?lé@@&ﬁw@twm%réeéﬁstﬂg}ugeaeegaanée tBCEHQhEH direct
non- envel oped viruses 1 n serum and plasma, the conventional nethod for
doing this |¢ﬂQﬁ@@% qfitha xunbdactant Fﬁmﬁoﬁétiééégﬁfzéhenéﬁvﬁatﬂﬁact|vate
non- envel opgg; alyyryrgggﬂgtpggcgggrggegerun1and pl asma are produced
in efforts to nake clotting factor, antibody 15 preparations, etc.
Fol | owi ng surfactant treatment, the Triton is rempved by filtration over
col ums whi ch remove;he A8laroeny1 A fod s, |1 GAsl A &uidanea § hat a
nunber of non-envel oped viruses are present in the serum These coul d

i ncl ude hunﬁﬁ%@@%ﬁ? reg3esiehunal pAdEAaRRLLY SABPZOSARUABBAPAFVOVI rus.
Human papovayd 1ysess, seilh 8811 08s)Cauh g, absnel! CHbaki0g LB Lhe humn
popul ation, latent I n nost peop ut can cCause a uniformy fatal central
nervous syst%ﬁ@bﬂ%éé@ésca?FEGrpﬁ@@ﬁé§§?@ésqu?ﬁﬁééﬁlagénkéencephalopathy in
5-80;9f Al DS, @;l;éf@éélvé@' StYhEUSe2aaks 'aaehfae SaHe kagbhy afSuhhe BEVS and
is also |nact|vated by SDS and derivatives. human pi cor navi r us,
hepatitis A\Mmmﬂgta@hﬁer§eﬁﬁésbﬁﬁyn9|aggﬁésmrdweﬁmupérfﬂ@pﬁucéﬂésOththe
intestine and, t % he b iR U

acut o hopat | 17 S n e To5 anrar Yy Sty e bR na tRUE e ol REsEE 8RS
fifth d|seas@obutopaﬂabeaﬁa%alstna§19nalI nunber of pre-disposed
individuals. This virus enters the body by the respiratory route,
replicates in the oropharynx and is then found in large amounts in the 13
Novehber 2002 20 bl ded.idreesagmvErrnd fepesopitabtadubnbyermisionom t he

bl 00d pool i $n @1 publ bGpPEat tBrissyeptlidias! LEROLLARE esD0SaGE dhayel s and

concentrations o he surfactant 5 fn the conpositions, articles and
met hods of t®esSa@g9ehPr®BA, Lhe compositions may be admixed with at least
one inert diluent such as sucrose, lactose, or starch, and

may additionally comprise lubricating agents, buffering
20 agents and other components well known to those skilled in

the art.

The compositions of the invention may also be

impregnated into absorptive substrate materials, such as

25 sponges, or coated onto the surface of solid substrate
materials, such as condoms, diaphragms or medical gloves,
to deliver the compositions to vaginal or other potentially
infectable epithelium, preferably before or during sexual
intercourse. Other articles and delivery systems of this

30 type will be readily apparent to those skilled in the art.
Among the presently preferred articles are condoms, which
may be coated by spraying SDS onto the surfaces of the

condoms, or by impregnating the SDS into the condom during



may be varied so as to obtain amounts in contact with the sexually
transmtted or other biological fluids to obtain the deg3smafehRi2062ti Cc or
prophylactic response for a particular surfactant and méthod of

adm ni stration. 10 Accordingly, the selected dosage |evel or concentration
wlll depend on the nature and site of infection, the desired therapeutic
response, the route of admnistration or contact, the desired duration of
treatnent or contact and other factorsg.p Generally, the preferred
concentration 15 and dosage for SDS will be in the range of about 0.05 to
2.0 wt. percent. A preferred topical vaginal dosage formis a cream or
suppository as descri bed above containing fromO0.05 to 2.0 w. percent of
t he conposi mamwizsdord My P oaes sasydmawm.in rheadrtt.r edtnedfiarradpi cal ly

tw ce 20 daidys feod is applied
i ntravagi nal ly, prgg?ge?‘%bl ytr]1l tn}% ?El%éﬁva@]ilﬁa ormlfll ce. elat(%]r anounts are
gener al |y avoibddd ity ming me&@d&%ﬁ«ﬂﬁ& S&iﬁamiani(ﬁhIamﬁhmﬂrﬁ&kﬁ&§Qoxicity
both to ski c e

A u U JHIE A ol nucougPQﬁﬁ%?%ﬁbLﬁﬁﬂ?hﬁpﬁﬂg§é§ﬂgyl

det ergents that contact b ski ranes, contain

sul f & e der it ibige (r§dchat§m @Smlﬁntdtﬁjmntlﬁﬂ‘-faaft &orifiorcethad ons
exceedi ng 1Qg.4;l0m3Q r2ddidi Qg Products that are routinely used in the oral
cavity, such ag'too pas%é gﬁ%ve hi gh (5-80) concentrations o these
conpounds and are not acutely toxic to the oral mucosa. In the Exanples

proyi ded below. Wi a6t dabt¥ods 1anpoUsRBeE ; 29085 24 seLhechhygneaBpentpall ons

of SDS were non-toxic in rabbit s unan ne orn foreskin he
exanpl es dedx iused é@dmesmﬁls@dlﬁé?@at & éDJiQﬂ@rﬂi@i:ﬁlﬁmbeOﬁ linfkreione of

t he jpresent | i [Ja ti l\yﬁr r|.
nodi E)I cati o#f%&@%ﬁ%g&%%ﬁoutﬁdepar ng r am Ae&g%%ped%f t he novel
concept s of mimrgiresslenits iimtemdash.to EXANRIde Jpa@kﬁﬁgxﬂrﬁm_ e Y, OF SDS

G and 0 {1TEITed SEATE QBT ond VAT EROL Y P RU B TerSh salf ne

(PBS) N9 werst oh:trana'iéw frreci déh dirre - tRoa | Feysee d?orv&nd?heermmpambé sof nc.

(CbllegeV|II Al tlonal det ent.s were_ pur.chased .from

Boehri nger N (hlos(]]t }ﬁaa sg d I\Ef)n;'ls'%é 5135 ﬁ%?bclaeg {j k\)/%lsn%bt ai ned
t hr digh t he WJD&d?é:s,eeSrDﬂ’l mdﬂém@mﬁe&gaﬂrﬁmm 5a Di de s¢ohbed
AIDS, N AID,, NI H%H -CDA-LTR-~i-gal fromDr. M chael Enerman. HSV-2
Inactlvatlonrhs Ef%%iraln 333) virus ;p stocks were propagated by
low multiplicity |nfect|on of African G een naney ki dney (CV-1) cells and
subsequent preparati an of fr.ee_supernat ant s fromfrbozer%oq:m%at ha\%/ed

preparations of |yticalPy ﬁﬁf BEREGEESHL BPE oGP gsMcrobes rge

by the compositions and methods of the invention are

20 papillomaviruses (PVs), which represent a group of
non-enveloped, icosahedral DNA viruses. The PVs induce
benign neoplasms that can progress to cancers. Animal
papillomas occur in a large number of species; certain
viruses, such as the bovine papillomaviruses (BPVs} and the

25 cottontail rabbit papillomavirus {CRPV), represent
well-studied model systems. HPVs cause warts in epithelial
target tissues. Verrucae vulgaris, plantar warts and
genital condylomata all represent common clinical
infections in humans. The compositions and methods of the

30 invention have utility in preventing or controlling these

human infections, and also preventing and controlling

genital lesions containing HPV which can progress to

malignancy, if left untreated.



13 Novenber 2002 22 titers were determ ned by assay in CV-1 cell
monol ayers. Virus stocks were maintained in Cv-1 cell CuijNBﬁelﬂﬁg%%z\M]i ch
f

was Dul becco's nedi um suppl enented with anti biotics and 0

serum The protein concentration of the 5 virus stocks was al so i ncreased
by sewn. proteins and by cellular proteins released by the freezing and
thawi ng of the infected cells. For inactivation of HSV-2, 39 ul of virus
was mxed 10 with 1 ul of a 40x concenitrated sol ution of detergent and then
i ncubated at 37C for 10 mn. After inactivation, the 40 ul of virus sanple
was diluted to 4 m (1:100) using cell culture nmedium and 1 n of the

diluted virus was %ﬁ adsor bed _onto, CV-1 nonol a grs %@% 1 hr at_37C £
Fol | owi ng adsor pt i oPCC MO0l GYEY s-hkr B2PEFEJ AntRE RRWBREBACAE 7€ 58% cop.
Bet ween 20 zmoc24 helpdsid mofrectliiary, inDrareyeris weive lopded; cobaitrdespm th
crystal violet. and_ pl agues _caqunte ' a dissecting,mcroscope. The
nunbers in F lﬁeé:tfv%a G éﬁ%?&nﬁﬁ%wgﬁés%nz%&o&aégiﬁe\ﬁl

| nacti vat i osiAsddy caBte ideaqy icor woxr lichéieadsay.,, HEelarrdMdllR- a3-gal cells
weresseeded irntfo 12-wel | c%t%re&hdi sheséé%t. a concentration of 8x104[_(hcel S
per viel | . 25 RISFHR FESHPOCLGE EPerdrii&so ) SRTs oSS N WS rai n
11 B; AdvanceduBiiaizéclanaipegasonsnef, tGa umiemt iMn) wiah difvsted 1: 10 with
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and detergent. were diluted wih 720 ul RL L suppl. e ted wth DEAF
dextran (20 O&g/amcof’idr?g]l e tf%ﬂ@vrer%bngjrr%@%e% wclg%{beﬁfrfﬁyi%‘? “AS (ﬁt}:otas of
tredtled viruspid@Q whparwercedthersladdegbdsa gl iccaite iwdlnes @&DHelm cel |'s and
i ncubated at_ 37C f.or 2 hr. Faqllqw ng viral adsorptian, of fresh nedia
(DVEM s pp! GHETES] 2R IFUSS s Cto SPrfgich & GHAYerndiay, G aghss Lo
hygromyci n Bhaveme eaddedh .t 0 Tac spednliciAfdlerad tiotiat ich tate 36E iargd 5% CO2
for 48 hr past-inf.ection, |I's were fixe d stained for B:-gal act osi dase
expr essi on. lf(?rﬁlg\ll-eftﬁo&fsctztesﬁ?m{%‘ﬁ -afr}cg@afg“teorcl@srtdfcqﬁs\/-af‘%r e prepared
by extracti epnpeki%iwng of W detvet lyipyewiaddss dm delthsphadree i f er ed

saline (PBS). In order to detect the transformng ability of BPV-1, Cl127
le )"(K)eer’ee 8‘@&@&?"5& Tl PIFENFNREIYS (MG TED5Z f1asks. After 24

nmouse cells
hr of 15 growth, subconfluent cells were infected wth BPV-1. For the

Pncubat od at 37C of® 10°HK FOlr | GEA 510080 5Aa oA AHEeH (EO0SGIF Ent o
the 5 M of ceeldositions and methods of the invention may be broadly
utilized as a disinfectant for effective 1inactivation of
20 non-enveloped and enveloped, animal and human viruses on
surfaces such as floors, medical instruments, bathroom
surfaces, and gym equipment. The disinfectant composition
containing SDS or related anionic surfactant 1s preferably
incorporated into a spray-type dispenser whereby 1t can be
25 sprayed directly onto the surface to be treated. An
example of such use would be for a person to spray the
composition on surfaces in public restrooms or gym
equipment in order to kill any pathogenic microbes present
from other persons who have used the facilities. The
30 disinfection composition preferably contains SDS 1in
solution or suspension with a diluent such as phosphate

buffered saline at about 0.05 to 1.0 wt. % SDS.



2C cul ture nedium present on the cells. Cells were refed at 24 hours and
subsequently 2 tinmes weekly. The presence of norphol ogi galNewenilRe2002 ned
foci was counted after 2 weeks and then again at 3 weeks. I Tus

i nactivations were carried out in vitro by addition of concentrated SDS
solutions to the virus stocks (20 ul of virus plus 20 ul of detergent) and
subsequent incubation at 37C for 10 or 30 mn as indicated. Follow ng

i nactivation virus was diluted 1000 faolg to 30 | ower the detergent
concentration and the preparations were i medi ately used for infection as
above. 13 Novenber 2002 24 Shope Papilloma | nduction. Stocks of Shope
CRPV were prepared from papillonmas generated in wild cottontail rabbits.
Virus stocks were c8l pagFtéeudrriycpPsefeoved ¢rbeolimemy |afmdd 9 n PBS. Shaved
dorsal skin wageld 0 | Ye 5LRL4 TS nPlddli dn 206D ddere VL EHSanlBpke Were
used to inoculate donestic cottontail rabbits (Hazelton Research Products,
Denver, PA);swractantsigtbixed &2 rusSsabsd dvoppr@e ot dbthat SDPf aEETares

| ocations on, £ *ﬁé@iﬁé" éM s 2 [RiteSI48S OF ERENSsLABREE becskuad
untreated virus and the 10 “ofight sites received treated virus.
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of SDS present during inactivation and inhoculation was Papi || onmas
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of virus stoeked (B9 ingchevated kB andhH30 eonbxisbdnat cehlsf i8DSheul ),

i ncubat ed aty, Y o] f it thickness
grafts of nemg%éaiﬁ%h%g ?Er%@ﬁglhgnﬁg%ﬁ%?%an |$5% &gg Eg%lzggéequently
diluted. Control grafts were |nfected with untreated virus stock. Virus
adsorption was for %.hr,.at 4,533 1%_%(} 4G T ' of
SDS present during th Ui nact(la\]/)atsl}%x\%perl 0 %fzgju%tﬁige v%]lfpfpgdgg%é%?%gﬁgwas
0.05Q G af t 5Omeircin@hngransperabbed benpéehmemberehéb tapdolad lof madsymi c
mce. Animal geWer nLai pedsin Lsgl at b t i
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ki dngys were,repPY&Ls . anQibPeeXREROERT 18 WRESLIEASS! ¥16%3W Hed. wnich

extends radially outward from the flexible nipple member.
Filter unit 16 within cap 12 includes a housing 17 which
contains a matrix material 18 therewithin. Filter unit 16
also includes a seal 9 having a shoulder 19, which extends
25 a short distance within the hollow cavity of flexible
nipple member 11. Seal 9 forms an annular flange 20 which
extends radially between nipple flange 15 and the walls 8
of the nursing bottle when cap 12 is in place. Cap 12 may
be held in place on bottle walls 8 via screw threads or the
30 like.



The remai ning organs were exam ned for any apparent 10 abnornelities and
none were found. Portions of each graft were imredi atelyy$nNgGember

neutral -buffered formalin and processed by standard his U?UgTC‘TEC%%EbueS
for staining with hematoxylin and eosin. 15 A second set of control grafts
was exposed only to identical concentrations of SDS and no virus. These
grafts were harvested on days 1, 5, 11 and 20 follow ng transplantation in
order to followthe viability and growgb of the grafts after SDS exposure.
20 RESULTS Inactivation of the Infectivity of HSV-2 by SDS. In five
separate experinents, treatnment concentrations of 25 SDS as | ow as 0.0125Q

to C. 025 were effective in ellnlnatbﬁg the ability of the V|rus to |nduce
pl aques in a monol ay&trdx Metea adi difeyase] §anarkbl 09)0T Tot L

i nactivati onawagnashsevesdcvhhp SPSacRBEERLT @hboﬂxﬁtlﬁ‘ik“ﬁ%'ﬁteQQZSQo%nd
0.01250. These effective concentrations are 3C simlar to the

concent r at i oR%2BP1Rk 02 neRHedPeBdS dest PLREF oA 1dftepsRatrradti FHhPUGHat a not

shown) . 13yNo¥gNbRE QQQQSQGmTﬁplﬁa§ p2s808ndykisnga0 firioRal naDSRrRGYY /
Pl atetreatment (5 experinments)5
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*Sterile SDS sticks if 40X of the treatnent concentrati on were added to
virus aliquoPStigraghirevk thelbpehiahedcbicéher sUrddctantePafiotiendeing

sanpl es wer elh@éb"@é&legyath37§af38r 10; Mkngtem a* wolahl AehieSBI W Igat nent
virus stocks were diluted 15 100 fold and 1 m aliquots were innmediately

adsor bed ont 8tEer 11BEfFEiIOP| guEBUSePEIREENfEPMatther Womard shirea s and

i nf egbi on. E@gaceametnmptﬁée%ﬁtae aVQh@g%:L?:fpl% RlediRy oY ladivaidon
of the infectivity of HI'V-1 by SDS and the non-ionic detergent C31G It is

est abl i shed fhéieRLQnééanﬁa§¥Vv9FeCﬂﬂW"§ssm§1@6#§aﬁ§N|%%ﬂ9qkﬁﬂﬁ%ﬂ$(ﬂf

H V-1 by a ssgeagtnﬂmkoateogamag%t th@3ia§es%q tiyw%la%ldﬂ ghy tddesy 25
virus stocks of H V-1 were incubated wth either C31G or SDS and then virus

was assayed BAaradi eat bheckprslexpiessithe Bogdleus@® zhe fdamgoll vfande
HV-1 LTR Abken 48hBoHiag €RL! #11RES %h%nqu ghd ptﬁ%deneurmﬁruﬂit Ggld s

expressing i ncreased B-gal counted. Both of these tergents were highly
ef f edfi ve i ntERetEAaBE I GakpyntBenHPY- fedTdsl &h®) bapn ahiledihia atildn iof

H V-1 was achievedywifh C31G concentrations as |ow as 0.01250 and wi th SDS
concentrations as | ow as 0.0250. 13 Novenber 2002 27 Table 2

Alternatively, matrix material 18 may include a
material that will chemically remove SDS or related anionic
20 surfactant. According to this embodiment, the surfactant
may be mixed with the warm breast milk and then the milk
may be fed to the baby through the nipple unit of the
invention. In this manner, the HIV is inactavated by being
mixXed with the surfactant. The surfactant is then removed

25 by the matrix during the feeding process.

As shown 1in Figures 4(b) and (c), the surfactant
also may be attached to the inside surface 21 of a plastic
baby bottle 22 or the inside of a plastic nursing sack 23.
30 The milk may be pumped from the mother's breast and then
placed within the bottle or sack containing the surfactant.
The bottle and milk are preferably shaken for approximately

10 minutes, and may be incubated and then fed to the baby.



0 C316 during*o cells expressingcells countedtreatnment LTR-(i gal
gene(duplicate wells)5 5x10" " (toxic)0, 0 > 1062. 5x10' 13 Né&vehtsek 2002
25x10- "0, 0>1066.25x10'"'19 +/-n. |, 19 +/-6.41080, 8052. 5x1I0" 322 +/-7.4, 29
+/-8.11620, 1820 10 $SDSduring treatnment5x10' "0, 0>1062. 5x10-30, 0>10615
1.25x10"' 24 +/-3.3,24 +/-102810, 21906. 25x10' 310

+/-1.7,15+/-2.12390, 22902. 5x10''9 +/-5.5,11 +/-3.51940, 1910Mock | nfected
Cel I'sO, 0>10620 F:1V-1 Infectedl7+/-4.1% 24 +/-5.42680, 1480Cells * Five
random fields of cells were counted in each plate displaying blue cells. *
Duplicate plates were assayed for each sanple; 25 individual nunbers are
the standard deviation within 5 fields of one plate. Destruction of the
Ability of BP¥fgérablyndube 30rMactaitodisaldvallrdnsf dromedd Focithat it

Monol ayer s . Cel Ol{__g{l oul f i r e HSV-2
i nfectivi ty?éf%?%ﬁ%@%é%l%gé?& élnit%at ﬁgﬁ est rpglcfi%‘grc’%/éa%%r%tdi ated by
envel ope rembyght. cBatamisapapithleomiik was tar eremai@dNdwvenbiert 200 28 156 10

15 20 25 30 -enyel gp .he k4l i r i ne %QHJ fail to
i nactivate Fﬁgéglgpﬁsgsmﬁgagt ﬂ%%ﬁ%?&%\?% a%%%r%f%{%%gg\sl eca‘g&}sle' of
its abilitystvothapi thy battvhidee? wedkSeorftorantmditd rireseerExbon riamed orinegl f oci
i n nouse figﬁggggﬁgﬁtin an .in vitro assay. Table 3 describes results of
two separat €& expéerirnments in which stocks of BPV-1_ were incubated at 37C
wi th various concentrations of SDS (5= to 5x10-4% for either 10 or 30

m nutes, diluted ta .l o he rap.l . oi l.LWhaxici ty)
and then used to in létglt 1]t2)§’ céP?s‘Snggﬁ%wghggﬁﬁ'é‘éga?%oﬁggfﬁgggﬁ'g'rgolltgor

i nfected culinacgsvatooh wdr ¥icusssedngd dthemndnilralss afterwidé ecti on.

Resylts i ndjcat h in C gt d : . r 50 can

t ot EFI y inag%?égttg %Eﬁ?gth r%sf%gr ?nﬂtﬁfgla&aébﬁ?stlﬁea ?&erea?srgar?%}gt 8};91&]6 Vi rus
at 37C for &Rapmpl80 Mamibes, ceddwdetisielyubdartd wthen ohdBPAALindy t he

| ower conce i o] . Q05 t.er nd.nut es_ j.ndi cat e i i yation
is proporti g%gg&?gﬂﬁ er‘gglag%v\%lo églﬁqg%&grg%ge%tiQ%c@ﬁ&?a%%{lé a %egﬁ

| i sts several reflhéedcamiendicalshyr faacidrabl er detsugbantisanhatemeval t ested for

possi bl e inactivatihon of BPV-1. None qf these detergents Jnacfiyv te(s he
nmor phol ogi cmPECSrrléfagr %Or%ldpF:l)éﬁel’retqoesoroﬁl}%es%i‘?a b]Tl%ysbe*' ~a'LStﬁca}(lj% i%%
15 the interior surfaces of such apparatus. Accordingly,

attachment of SDS or a related anionic surfactant to a
solid surfaces may be used for microkbicidal decontamination
of bioclogical fluids within containers, catheters, medical
and pharmaceutical tubing and also within indwelling

20 devices in patients. Attachment of SDS or related anionic
surfactants to solid surfaces as taught herein also
encompasses the surfaces of items used in food preparation

such as cutting boards, and water and food containers.

[\
w

Sodium dodecyl sulfate, CH,(CH.),,CH,0SO,Na, and
lauric acid, CH,(CH,),,COOH, as well as the related anionic
surfactants, all have microbicidal activity. The structure

of SDS is provided by way of example below.

30



treatment **o final SDSfoci/plate Exp 1 Day 12foci/plate Exp. 2 Day 14 Day
17C026625515355x10-" ON. D. N. D. 5x10-"' 5x10-" ON. D. N. D. Sx| C- ~pxA@QveB&22doe- ~5x10
-0271150 13 Novenber 2002 29 5 10 15 20 25 2.5x10""' 2. ERTUTN—D—'ZB 162
5x10" " 5x10'" N.D. 229 151 * Sterile SDS stocks of 40x the treatnent
concentration were added to virus aliquots to achieve the treatnent
concentration. ** Following virus treatnent, treated virus stocks were
further diluted 1:1000 in order to diluji# the detergent In Experinent 1,
virus and SDS were m xed and i ncubated at 37C for 30 m nutes. |In Experinent
2, virus and SDS were m xed and incubated at 37C for 10 mnutes. N.D. - not
done In control plates, wthout BPV-1, no foci appeared. 30

0
CH3-(CHy),-0-S-0"Na*
0

Unpolar Polar
(hydrophobic) (hydrophilic)

Molecular structure of
Sodium Dodecy! Sulfate (SDS).

10
The surfactant molecules may be covalently bound to a
filter unit or other substrate by any suitable method that
does not interfere with the biological activity of the
surfactant. In a preferred embodiment of the invention,

15 the surfactant molecule is attached to silica (long chains
cf §i0,) via an oxygen bond between SiO, and the acid end of
the surfactant, via the hydoxyl or hydroxyl equivalent of
the surfactant (e.g., the sodium sulfate end of SDS). For
example, the OH on lauric acid is removed and the oxygen on

20 the Si0. is removed. An oxygen bond then links the
silicate to the CO end of the lauric acid. This method is
used in the chemical industry to attach carbon chains of
various lengths to silica matrix, the resulting substances
being used as column materials for high pressure liquid

25 chromatography. Glass is also composed of molten silicates
and free silica groups are available at the surface. This
approach may also be used to attach alkyl chain surfactants
to the surface of glass baby bottles. This embodiment
provides a method for attachment to any suitable surface

30 including, for example, attachment to a beaded matrix.



13 Novenber 2002 30 Table 4. Detergents that failed to inactivate BPV-1
nor phol ogi ¢ transformati on of C127 cells _5 Nonoxynol - 91£8b¢ehBer 2002

3- ((3- chol ami dopr opyl ) - di met hyl anmoni o] - 2- hydr oxy- 1pr opane sul f onat e
(CHAPSO) N-dodecyl - N, N-di net hyl - 3- anmoni o- 1- propane sul f onat e

3- ((3-chol am dopr opyl ) - di net hyl anmoni 0) - 1- propane sul f onate ( CHAPS)

i sotridecyl poly (ethyl ene-glycol ether)~ 15 octanoyl - N-net hyl - gl ucam de
(MEGA-8) Triton X-100 20 Thesit All detgrgents except C31G and N-9 were
pur chased from Boehri nger-Mannheim N9 was purchased from Rhone- Poul enec
Rorer Pharmaceuticals, C31G was provided by Bl osyn, Inc. None of the above
reduced foci. 25 positive control SDS @ 1% conpletely elimnated virus
foci. All detergent§ﬂmﬁ%§qqﬂﬂﬁxﬁﬁﬁf%ﬁ%?ﬂ\ﬁmhﬁﬂlmqnﬁnrﬁ@sc@h0@n¥¢h@teﬁ
37C, 10 mn. 31 Et act.i 10 f CRPV on
For mati on of %Eg%eé%%‘?%gﬁnﬁge?g%t i gﬁg%gpgﬁtaggg %Lﬁe%tgbégﬁtva&h%n of PV
i nactivati onsbyfsps 06 anpﬂﬁSVFVOmahﬁﬁaBlnodéulSybﬁenplESW@C@tmnq&uﬂQMe

wel | establl d d R Kk

papi | |oms wieh TOOB SR 1 ErinearTaenhely Byl iyEEyILRe! BRI AR o,
t he vbrus stockscdirespondd D(QhSG gbmbnasmbstamcbat for okdilea 110 wWiiook,
virus. |In our 21 Lgent 4 1 di i.aon entty. 40 u
of a 10-° d|Fu§?§§B%?g{h§n9 ?Sghg?%g S%Fﬁtlohﬂ%ggesgggd%%%§%%%4é%
concentrations sbabeemseéded taeuEBsO N rEDBalgs bmtx&d swiotrh nwirrsiisid csaa:kfs ,naI
concentration OF 5 Ogngesubseglée EL ¥mancu at% 7 %5d for th m n.

| mredi atel y PaI oﬁﬁ inedpal’ 6n° Vi fafias “'hdéal 3? d K%
scarlflcatlople%thhemhach&s@fbbheccahbﬂu$hebn®aulahedmydﬁﬂxymnn&uned t wo
untr ted (I and two.tr ated R) V|rus sanpl es samne
RbbiD. R guRSSE S B VBT RE AP Re OaMShEr Ut eSG e T Sl Bt ed
with normal ((1@a'vidil tihieoEh tagd agiid lCﬂ%Jl@lnS.th@QQUl at a@th eWridt udS-d ff egied

CRPV. GVDs were neasured and conpared on post inocul ation days 18, 21, 25,
32, 42 and 50%XYRESUPCRALRG &ét”egt%hétda&t L togiviaFtlions &R ‘E\ﬁtrlti%/ YR RERS

substanti al | ¥nignaehierat 8 BYied o¥0 oFdinary skill in the art given the

teachings herein.

15
SDS or a related anionic surfactant may also be
incorporated during the polymerization of the plastic
polymer and then continuously leach out of the surface over
a substantial period of time. Depending on the application
20 for the plastic, for example baby bottles, it may be
desirable to remove the surfactant after it has been
allowed to leach into solution (breast milk). This
approach would preferably use the impregnated plastic in
combination with a surfactant removal matrix.
25
Thus, in addition to the covalent attachment of SDS
and derivatives to solid surfaces, the present invention
also provides devices and methods that encompass rapid
removal of SDS and derivatives. This includes passage of
30 surfactant treated biological fluids over any suitable
chemical matrix for removing the surfactant. Several
commercially available matrixes available for the removal

of such detergents include, for example, Extracti-Gel R D



25 0.05 SDS treatnent at 37C. Figure |Ib shows the growth curves over 50
days follow ng inoculation for each individual |esion. | ) ted
that each of the six sites that received SDS treated prega?ﬁw ﬂS?S @P

del ayed in the devel opnent of papillomas indicating a 30 substanti al

i nactivation of virus Once papilloms devel oped, however the growmh rate of
the | esions appeared simlar to the ones that devel oped fromthe untreated
i noculum sites that received SDS treaied preparations () were delayed in
t he devel opnent of papillomas, indicating a substantial inactivation of
virus. Once papillomas devel oped however, the growh rate of the |esions
appeared simlar to the ones that developed fromthe untreated i nocul um
13 Novenber DoDer@ont rRemeibsdiplerane eyt oEht SPFi gsecimi bation), a 10-z
di lution of r C 0, n

ei ther 0.05 i OL%%‘;}t’l\f‘ka SR T8 SProaret el Ghent{Cal OCodfalll W&%Py
contained | e¥s M¢IL@1®®tR@¢%o R G- |[Bawerllot akopkberdn Ebhiepirablols

Following in i r wer e

i nocul at ed |%¥%a¢%€€rrg§% Orftﬁéiﬁgaﬁﬁﬂ%§°£é£§%d¥¥§g£a§ggg%?gmfOr t he
SDS t Peat ed %@9®¢é%o1Qﬁ@l@%1%kpﬂh¢m$cehﬂpl%b helague sBoadocht 8t eBO8nt 0 t he
sane rabbitssgl,gi f{giemiasbies, fﬁﬁ§a&9 eggggbn@@i4mas undertaken for two
pur poses: to observe the inactivation a snmall er amount of CRPV by SDS
and to directly conpare inactivation mnth SDS to that achieved by the N
treatment. As in tNGiRECVEQUT LXBOLHIERbp G dsClind RRAUAY Uy SiHes (1w
per animal) received untreated virus 157and the right 1 noculation sites
(two per anipa¢jerecinvedtiorated Vheubhactiuabion ehohBIeREICND apenEs

| nocybation shiessiRatnbRCEhYEtbpl Y1 FaLEd Yh! UsrGATRAKCHILANECN the
inoculation sites that received VI rus. were neasured 3, 4,

and 6 weeks e@neenmw@llme’émcétf@n dehngotBisf lQEOéweesTrmeeul Ard@0with
SDS treat ed thuehfgapg' LouBsn{ Ath oot 0rdeyRhopivhbe hBABLALEg ReS tes
devel oped very sna apl egli nning to appear weeks a

i nocul ati on. VAresesigh ﬁeaml@mevleahehgar efrepesumeradnpi apepaf 6rfed, the SDS
i nocul ated s t ng eriment.
In the 10 si Peeoired M s 0T CoMaFS Lot Ty RaCkeenaan TR T o
10 silfes wi threparaeeRBsaf eee. i nbeulaving andfgfséwnpr sgeesmensly theo Fig.
2b denonstra r r I ' [ h ei ved
o mal | CRPY oo et bolg eR 2L P SrrREReh, OTRR EO1AMoS, AR chBelofe 0
G\WD of each papi febARIARS - nedBeredis, mcrsaapadgeemdleecaf téat alpumpesnber
2002 33 virussl pEEULALLoBpedNFL fuBS AL B OLLEEr SACE LN LG Ol the
| esi ons arising a ter 1noculation mnt these two virus preparations. In
addi tion, gre@ehdranesuge b@m@nopanﬂdaexpesemenhamapamllcp@msmrml& PaIN- 9
ani mgls di d EFHQB gamemﬁgm 9§9m@h babB¥adh rAQBY Olsyl8Sa@ng Hen Jche SDS

treated anim data not sh
v1rus, is c1rculat1ng in the human population, latent in

most people, but can cause a uniformly fatal central
nervous system disease called progressive multifocal
leukoencephalopathy in 5-8% of AIDS patients. This virus

25 is in the same family as the HPVs and is also inactivated
by SDS and derivatives. The human picornavirus, hepatitis
A virus, enters the body via the oral route, replicates in
the intestine and spreads to the liver via the blood. This
virus causes an acute hepatitis with 1% morality. The

30 human parvovirus, B-19, causes fifth disease but can be
fatal in a small number of pre-disposed individuals. This
virus enters the body by the respiratory route, replicates

in the oropharynx and is then found in large amounts in the



Ef fect of SDS I nactivation on the Ability of HPV 11 to Induce Experi nental
Condyl omata in Human Foreskin 10 Epithelial Xenografts. & Rpeansersfoasks of
HPV 11 were used as undiluted virus. These virus stocks Tiormal 'y 1 nadce
Condyl omata in 90-100 of infected xenografts when diluted 1000 fold. In
this experinment, 39 ul of undiluted HPV 11 15 stock was m xed with 1 ul of
SDS to a final concentration of 0.05% SDS and then incubated at 37C for 10
mn. Infection was then carried out f@o 1l hr and the grafts subsequently
transplanted in vivo. Eight animals (16 kidneys) received grafts infected
with SDS treated virus 20 and 9 animals (17 kidneys) received normal virus.
Table 5 shows the results of the harvested grafls. In the nornal

i nfecti ons, P1208F 170§ ZPPOVEd Wi ddeiftl TIPS 1399 FFAMsERR ned

nor phol ogi callbydupes1hiist @l @ehiha ieX HE 1 Ofs ANl Bdnd ¥Pi Gibo Pegdé Omat ous
appearance. In animals receiving SDS treated virus, 13 out of 16 xenografts
showed viable tissue at the tinme of harvest and hi stol ogic exam nati on of

the grafts reveal edcowdig@l 1ev¥eabl gndi Ebaeentiratii Basherarnepisutehi-gantThe
|l atter results are conpatible with our previous observati ons using

uni nfect ed gfaft§ CAMPREL L3®NTor Pt iGT i1 20 POERAET okl 152 r ERBeDetP n t he

m ce and domAQt beUkiried3 s RishTo \WbtGoNe! alfleght Hain tden SRS hatkiefieet i vel y
prevented virus infection by inactivation of the virus, 3 Novenber 2002
r

o1
34 Table 5 FeryaddevitvPRgTid tSos FurdtiFo FiokPoLem! t bHutasr&? (Pt 1Rat nent
papi | I omas thansRlsaread tiedfaipeud ie I 1P dpghPi 8261 0. PRSpbnda/ 46 *aSteril e

SDS stocks of 40X the treatnent concentration were added to virus aliquots

to achi eve PRE L ¥AAHeSUIESHERNT ANDTCEIPR R L oF IBHE ELHBEIPR on t he

Vi ahid ity ofncddéanndd y20 tde 3R 1kQitesKido XeNO0I &5 3 - o BEESHSEn PFa LAk eI N
about the potential for SDS to kill human epitheliu control experinments
wer e perfor edli AeREREh oplthe MRTUIGRENYraite of HebpathPnf ofR8kin were

exposed to Q3¢ 8D$nalaRe ANt thalpsuhseauent Ly gL abt edam M dsepagibhons in
this experiment were identical to those used in the HPV 11 infections with

treated vir@¥, cOptasit t ke Basirshdwntiprseht trepguerposedc@rbr€s (2

ani mal s at eaeh citind®) f\é%rt%mrvqﬁr{:‘éjﬁaiiﬁ%@@%%@ék?@&%&ﬁ@ﬂt%ewnafter
exposure, and on days 1, 5, 11 and 20 after treatnment. Exam nation of the

ti sshfes demswst Sese@er Jlary SRS el e hel i the orange @hyaband PeOaphar ent

necrosi s assoq ghed pairdirde! erngeite £XPOSHT EopThg1 0vLgingl 8pLhbet Bhekness
grafts were approximately 1 mmx 1nmmx 1 mmin size; In addition they were

punct ured nefy & IFREEMAth SURPQS L VFY 2 Pedaiserinedr depveocantadnéndr ance of

the HPV 11 andipo tore 3PS .id‘t\nPcC.élhtl?esle@éﬁ@eJ)Eajch!aa)f@ﬁﬁosf“:ﬁdgﬁugggbkd%ﬁ

possi bl e that sone epithelial may have been damaged or kille 8uring

SDS exposur &° d&fade iRas 1At melh frCepraernantgr BWPACRALYhEWEFEEf t s was
nor naf . 1%5&%”@0%%@ 1 to about 5 ml of such dosage form is

applied intravaginally, preferably high in the vaginal
orrfice. Greater amounts are generally avoided to minimize

leakage.

25 SDS is o0of low intrinsic toxicity both to skin and
mucous membranes. Preparations, such as shampoos and
detergents that contact both skin and mucous membranes,
contain dodecyl sulfate derivatives (sodium or ammonium
dodecyl sulfate) in concentrations exceeding 10%. In

30 addition, products that are routinely used in the oral
cavity, such as toothpaste, have high (5-8%) concentrations
of these compounds and are not acutely toxic to the oral

mucosa. In the Examples provided below, virucidally



EXAMPLE 2 CELL- FREE AND CELL- ASSCCI ATED HI V-1 | NACTI VATI ON As shown in
Figure 5, |ynphocyte-, macrophage- and 5 dual -tropic strqbQ§ g;lgLyp are
inactivated in the presence of N9, C31G or SDS. Cell-f

I[11B (A) was treated with N9, C31G or SDS, and used to infect HCLB ceIIs.
Cell-free HIV-1 strains BaL (Mtropic) (B) and 89.6 (dual tropic) (C were
treated with N9, C31G or 10 SDS, and used to infect P4-R5 cells. Assays
were conducted. Infectivity follow ng gxposure is expressed as a percentage
relative to the nunber of (3-gal-positive cells in duplicate wells infected
Wi th virus incubated in the absence of a mcrobicidal conmpound. Results
shown in Figure 5 are the 15 average cell counts for a total of four wells

per concent redtfiestt iivie twqqmp@ﬁmm @&p‘é@fﬁ NS . NI~ e 1m kit 6,

N-9, C3I G ang.;$PS 2N J edles, thsy sosiated infectivity of
H V- 1-infected SupTI 20 cells. ? Sup T l'ynphocytes (8x104)infected 5

days prior with HV-1 strain IIIB were pelleted and resuspended in new
medi a to remove cel ppfrggabius: d/éfsfc%rlb@ao%lar %lfs%u%%le%%%@e%n%%tratl ons
of each mcrobicide for 10 mn at l's were diluted 1:10 and

co-cul tured mtteﬁldﬁ@joz@ecewlsuswatzlﬁe %|tbwm§e@mtmgﬁewe%nﬁastto
remove the 'r{UteQLtl%Fiﬂﬁﬂqoh()%n?énoﬁ@evéf‘ﬂé{%%ﬁé &@&'ﬁo&@f?c&ﬁ'léﬁ‘é il @Ngle

assayed. Infectivit | ow 5? exposure i s expressed as a percent age
rel ative to afife &t tgroutgdepprt ingefeen| the nsgepei eht ENePP¥el nf ect ed

wth H V-1 infiechad S HheghissS0: | DEyPAEedni n the absence of a

m cr obi ci dal conpound. Results shown in Figure 6(a) are the average cel
counts for a total of four wells per concentration in two i ndependent
experd ments. (B) SupTl T Iynphocytes (8x10") 13 Novenber 2002 36 5 10 15
20 were incubated with sel ected concentrations of each m crobicide for 10
mn at 37C, and then diluted 1:10 iﬂk nmedia. Following a 2 h

i ncubation period, the cells were assessed %or V|ab|I|ty Cell surviva

after treatnment is express le cells relative to

t he nunber of nock- exposed%%ﬁfé}g‘esufﬁ Pﬂ’ovm inFigure 6(b) are the
average of two experinents in which triplicate wells for each concentration
wer e assayequatefiYRld AAuVveRaibss DAL ACTI VI TY OF ALKYL SULFATE DERI VATI VES
The fdl |l owi ng data show that other nenbers of the alkyl sulfate group,
nanmely |ithium dodecyl sulfate, lauric acid and the sodiumsalt of lauric
aci d, have anti-papbhgﬂgggggus activity in the C127 focus assay using

bovi ne papi || omavi rus. ose response curves, SDS renmi ns the nost
pot ent .

SDS was purchased from Bio-Rad (Richmond, CA) and
filtered sterile solutions were made in phosphate buffered
saline (PBS). N-S5 was obtained from Rhone-Poulenec Rorer
Pharmaceuticals Inc. (Collegeville, PA). All additional
detergents were purchased from Boehringer Manheim
(Indianapolis, IN). The following reagent was obtained

- through the AIDS Research and Reference Reagent Program,

Division of AIDS, NIAID, NIH: HeLa-CD4-LTR~B-gal from

Dr. Michael Emerman.

HSV-2 Inactivation Assay. HSV-2 (strain 333) virus
10 stocks were propagated by low multiplicity infection of
African Green monkey kidney (CV-1) cells and subsequent
preparation of cell-free supernatants from frozen and

thawed preparations of lytically infected cultures. Virus



Tabl e 6 COVPARI SON OF SCODI UM DODECYL 25 SULFATE AND LI THI UM DODECYL SULFATE
I N THE BPV-1 FOCUS ASSAY Treatnment # of FOCI Negative COHiNWenQb&ﬁDQ
Positive Control 30,29,32,26 30 0.1% SDS Alone 0, 0, O, T O. T o LDS Alone
0O, 00 0,b00. 1 asSDS + Virus 0, 0, 0, 0 0.1%LDS + Virus 7,11,9, 10 13
Novenber 2002 37 In all cases, treatnment was for 10 mn at 37C fol |l onwed by
a 1:1000 dilution of the virus preparatjion. Table 7 C J COVWARI SON OF

SODI UM DODECYL SULFATE W TH LAURI C ACI#¥ THE SODI UM SALT OF LAURI C ACID, IN
THE BPV-1 FOCUS ASSAY Treatnent # of FOCI 10 Negative Control 0,0,0
Positive Control 50t,50+, 36 0.1% SDS + Virus 0,0,0 0.1% Lauric Acid + Virus
9,28 0.1% Wl%@ﬂé'&ef@'ﬁeﬁefﬂdﬁédon 8538y| 1nagl-gases: hogaigpatowas for
10 min at 37 C, foll by a 1:1000  dilution of the virus preparation.
EXAVPLE 4 20V 5D5 T@@@Fsrwm PAIRLENES MYfrirvcerhé £bl Feff ngedarn
epresent andicyiygs HPRLEEs!s ifckesh dabb)Lhentoxi fity andibhecebli cacy

of SDS in the protection of mce from vagi nal ection wwth [1ve g
si npl ex vi r usng HEWE 2§ e t amRoel Nos pakm ConThe | BROUPRL | VQnF@th{mp@nosaifnﬁ ely 5

x 10 4nf ect i pustbi £ ) GROURSL Y. SV 2PLus s SPS3sCROUPALLYEn ESYaPbys 2%
SDSGROUPS5LI ve HSV- 2Pl usl~ SDSGROUP6LI ve HSV-2 5~ SDS 13 Novenb

2002 38 The expbileRrotetndurdtedsed ehl ébesf«rggzwgs@éd Fhewing @é were
anest het i zedy gd; £ hepr SPS-Q7160ntrol sol utions (25al) was instilled into
the vagina using a yellow pipette tip. The SDS was not fornulated into a
vagi nal cream or foa~~n but nerely dissolved into phosphate buffered

sal i ne. These sol utions hav oW .Vi SCOo &f §£S were instilled into

groups of 10 mce atFogné‘ntai Valg&qrb\ﬂid}%/d x r“e}tiooﬁ oSSt r%b’fﬁ‘flol

sol i ons ta,ihg 5 ul of a 40x concentrated solution of detergent and
then incubated at 37°C for 10 min. After inactivation, the
40 pnl of virus sample was diluted to 4 ml (1:100) using

cell culture medium, and 1 ml of the diluted virus was

adsorbed onto CV-1 monolayers for 1 hr at 37°C. Following

+ adsorption, monolayers were refed and incubated at 37°C, 5%
CO,. Between 20 and 24 hr post infection, monolayers were
fixed, stained with crystal vioclet and plaques counted
using a dissecting microscope. The numbers in Table 1 each

20 represent an average of 2 plates.

HIV-1 Inactivation Assay. One day prior tc the

assay, HeLa-CD4-LTR-P-gal cells were seeded into 12-well
culture dishes at a concentration of 8x10* cells per well.
25 A high titer (10" TCID,,/ml) virus stock of HIV-1 (strain
IIIB; Advanced Biotechnologies, Inc., Columbia, MD) was
diluted 1:10 with RPMI 1640 supplemented with 10% FBS. To

assess viral inactivation by SDS, 78 pul of diluted virus

were mixXed with 2 pl of detergent solution, and incubated

30 for 10 min at 37°C. After the inactivation period, the

virus and detergent were diluted with 720 pl R10 (1:10)

supplemented with DEAE dextran (20 pg/ml final



group of 10, the_n an additional 25al of virus or control 10 fluid was

instilled. Mce were allowed to recover fromthe anest heggﬁﬁgﬂggp%@é he

m ce.were checked daily for synptons, beginning on day t 12
days after inoculation. Vagi nal swabs were also perforned on the mce on a
daily basis, beginning on day three, in order to 15 determ ne sheddi ng of
virus. Figures 3A-3G show the total synptons per group on days 3 through 12
for each of the follow ng synptons: sv&sling, vagi nal exudate, redness,
death, leg paralysis, perianal hair |oss and any synptom 20 The results
clearly show that all concentrations of SDS provided significant protection
fromHSV-2 inoculation of the vagina. In addition a dose response was

evident for earRe§nisyaptem chavkiahiows t¢f otr SURGr 6VFds nfS et kbsyere

pr ot ec~i on. r f 1 i L US h i t
shown but co;FIl- iérrl n? %érr]@dd :%cgp%l?fi ﬁée%é;a%%?gé g(AIyI\/#DIIE_ %@g%é S%%%MD%?%%%%%TI VITY
The fol | owi ngt 3T & r&pr esdnt . anfohlowing ekpal i agserroieest 2the efficacy of

SDS and ot heg, dgh craens S e dPOURIHELa 2002, 3905 B 15020 speR ci dal

agents. Frozen sanpl es senen wer e obt ai ned, awed and placed in a
test tube. AbéIRiotandwed 0% akefmbltyarempoiniB) aveepazddedt bet ceQhewahér.e

they were n‘iﬁg{egeim' fljgc‘ﬂ%@{(gﬁnét(%e%%%% d'%@ g{ﬁrgv?/_@ ﬁlure of SDS and N-9)

to a final percéent  as sted in an ter mxing, the
sanpl es wer eposreth fe et yopl acebl orwerei £ivsdopedsstaenaddiorsual |y exam ned
for sperm novenment. The experinent was conducted one sanple at a tinme so
that the vishiaP2EX@HPTtaoh SERIRFHURt ed i nmediately after addition of
detergent to the sanple. As a result, indications in the table of conplete
i nacipvation indicate virtually instantanequs inactivation of the sperm

Del ayed i nacti vati oBFVTdi FRME d&SAY -of prdaatatdiarkeo A RR%S! 3% hose

spermcel |'s fhat,did BQtei€P§9£§é§|Y1§%0@/§rﬁgﬁ1891d€¥ﬁ§§iBeéhnéwhﬁﬁﬁ%s
nmeans very few,” on the order of approximately to of the population of sperm

present in the BhepPeatenepEhernd appiori kBBely 990 erdeRetepdrieRér &he

I nactivated Pya59§oéﬁiﬁégsyili€gb&§ BpBoyi ne1 Spenpu bt Lhi Y FekkoweRGed
Detergent Addition N-9*"C31G* SDS*** N-9/ SDS 20 - __to- - 25 C.S~ - _
0.025% - - 084260 ceddsiper/Llagk)( dattey 2 délaykd) * A eCoddulbdt idgh 30
** Maror Coagpb@th ONsibEoNPIREAL €cLPRPULRLEOMnfected with BPV-1. For

the vositive controls, stock virus (20 pl) was diluted

(1:1) with PBS, incubated at 37°C for 10 min, diluted
1:10000 and then added (100 pl) into the 5 ml of cell

20 culture medium present on the cells. Cells were refed at
24 hours and subsequently 2 times weekly. The presence of
morphologically transformed foci was counted after 2 weeks

and then again at 3 weeks.

25 Virus inactivations were carried out 1in vitro by

addition of concentrated SDS solutions to the wvirus stocks

(20 pul of virus plus 20 pl of detergent) and subsequent
incubation at 37°C for 10 or 30 min as indicated.
¥ollowing inactivation, virus was diluted 1000 fold to

30 lower the detergent concentration and the preparations were

immediately used for infection as above.



Wher. coaguation was present, anmount decreased with decreasing
concentration. 13 Novenber 2002 40 Key +++ Vi gorous sW3Whvismbei/200dBnY

swi nmrer s/ some dead 5 +/- Qccasional sw mrer/nost dead - AIT _dead Table
910Bovi neSperm Moti |l ityFol | ow ngDet er gent

Addi ti onN- 9C31GSDSSDS/ SDS/ N- 9/ N-9C31GC31&20- - +/ - +/ - +/ - +/ - 1~++/ - +/ - ++/ - +4/ - +
+/ -++/-15 0. 50++++++++/ - ++++++0. 25++++++++/ - ++++++0. 125] ++++++++/ - ++++++
Key 20 25 +++ Vigorous swi mm ng ++/- Nﬁ%y swi nmer s/ sone dead +/- Qccasi onal
sw mer/ nost dead - Al dead 30 13 Novenber 2002 41 W claim 1. A

m crobi ci dal conposition, conprising a conpound sel ected fromthe group

consi sting of "socl ug dggepyls ULEA" SnalitlLW dadscyl. Sl falte, sy c aci d

and salts thereof in da su cient anount fo attain a virucl
agai nst a noer® enepagpel Mo pamind cnphagemeratedalhywatdepbabbeteadri er.

2. The conmpqsii of .gl.a wherel o, sal t_1 | Gk gt achi eve
a virucidal e %@%%'aggﬁﬁgknhﬁﬁhn[ﬁﬁ%ﬁ%cé%éﬁ?ﬁggg3?kﬁﬁégg%n§%§?tVzg)oquaim
1, wherein swpd ldompsunid: iRBSodidhmaved dorsal skin was lightly

5 scarified wWwith a razor blade. Virus stocks were used to

inoculate domestic cottontail rabbits (Hazelton Research

Products, Denver, PA); a 40 pl aliquot of virus was dropped

onto the surface of 4 locations on the dorsal skin. The 2

left sites on each rabbit received untreated virus and the
10 2 right sites received treated virus. Inactivation of
either a 107 or 107 solution of virus stock was
accomplished by addition of concentrated SDS solutions
which were 40 x the final indicated concentrations.
Incubation of SDS and virus was at 37°C for 10 min and
13 virus was immediately used for i1noculation of rabbits.
Virus was not subsequently diluted following inactivation
and the concentration of SDS present during inactivation
and inoculation was 0.05%. Papillomas were first observed
to develop in control sites around 2 weeks after
20 inoculation. The geometric mean diameter (GMD) of all
visible lesions was measured and i1s equal to the cube root

of the length x width x height of the lesions as measured

in mm by calipers.

Human Papilloma Induction. Stocks of
experimentally generated infectious HPV 11 were prepared
and represented 10% w/v cell free extracts of virus in PBS.

Undiluted aliquots of virus stocks (39 pl) were mixed with

30 a 40x solution of SDS 1 ul), incubated at 37°C for 10 min
and immediately used to infect split thickness grafts of
newborn human foreskin epithelium. Virus was not
subsequently diluted. Control grafts were infected with

untreated virus stock. Virus adsorption was for 1 hr at



dodecyl sulfate. 10 4. The conposition of claim1, wherein said anount is
in the range of about 0.05 to about 2.0% by wei ght of saifing9BRBet 302N S
An article of manufacture, conprising a substrate and a Tomnmpound sel ect ed
fromthe group consisting of sodi um dodecyl sultate, |ithium dodecyl
sulfate, lauric acid and salts thereof supported on said substrate in a
sufficient 15 anount to attain a virucidal effect agai nst a non-envel oped
virus. 6. The article of manufacture o25claim5 wherein said conpound is

i npregnated in said substrate. 7. The article of manufacture of claim5
wherein said conpound is in a coating on said substrate. AMENDED SHEET 13

November 2002-42 8...Jhe i f u | aj.m: ein said
conmpound i s %%J%len¥?? %%%%%8%§agg?ga§gbgﬁﬁagg?g%?ETﬁgggggrgﬁé of
manuf act ur e ohactavattomheeriodsand dntribbevizua sdacabhéenfweeasalbPbtegi cal

fluid. 5 10..Th rticle f Lm.5 L i tiele is
a condom 11§rif%§t%%def%ﬁé%pgg%%?§%éﬁgsggﬁghgbggnahgggégkPyé?tgﬁg%i%?ed
di sease, conpthgnihg mhee st ebsimélpreerdi ngiatedépedaincoapdstorohubbheai ni ng

a sufticient un f.ac ed framih up,.C i Stk of
sodiu%1dodec§ Hoa Ef?%52%8F?€§§3ﬁ§§%§§§yﬂrségggpeﬁagégr?8 gg?dgg%@g%alts
t hereof, to aviemy af spee nlersdhéyeflédétadndeaterr uclfiakeempbsthsagai nst a
non- envel ope jrus, and.c ting.sal oSt SWLth i

cpi thl 1 ai "o ¢ b o4Ens TTRFEEPHEE LAuRars, FETRn A tabll” S EpEae) Jetmeys
transnmitted deseasemosedaused bieaxmongeafelsopedevigrosslysekamingd. net hod

of claim 11 phereln, 581 958X YahLYwbianaWatliadqdr3¢23Ry Spparent
10 abnormalities and none were found. Portions of each graft
were immediately fixed in 10% neutral-buffered formalin and
processed by standard histologic techniques for staining

with hematoxylin and eosin.

15 A second set of control grafts was exposed only to
1dentical concentrations of SDS and no virus. These grafts
were harvested on days 1, 5, 11 and 20 following
transplantation in order to follow the viability and growth
of the grafts after SDS exposure.

20
RESULTS

Inactivation of the Infectivity of HSV-2 by SDS.
In five separate experiments, treatment concentrations of
25 SDS as low as 0.0125% to 0.025% were effective in
eliminating the ability of the virus to induce plaques in a
monolayer of monkey kidney cells (Table 1). Total HSV-2
inactivation was achieved with SDS concentrations between
0.0025% and 0.0125%. These effective concentrations are
30 similar to the concentrations of N-9 needed for destruction

of HSV infectivity (data not shown).



caused by a virus selected fromthe group consisting of human

i mmunodefi ci ency viruses, herpes sinplex viruses and paq’jﬁmt{mg. 14.
The net hod of claim 11 wherein said compound is present opl ca
conposition in the range of about 0.05 to about 2.0% by weight of said 20
conposition. AVENDED SHEET 13 Novenber 2002 43 15. A barrier for
preventing pregnancy and sexually transmtted di sease, wherein said barrier
conprises a substrate and a conpound sed ected fromthe group consisting of
sodi um dodecyl sulfate, lithiumdodecyl sulfate, lauric acid and salts

t hereof on said substrate in a sufficient anount to attain a sperm cida
effect and a 5 virucidal effect aga&ggheglpon-enveloped virus. 16. The
sperm cidal barrier of claim 15 wheFe+A—s&t d barrier is a condom 17. The
sperm cidal barrier of claim15 where in said barrier is a diaphragm 18. A
conposi ti on AprspNafir Mad | N & NArRIVeSmped Vi pugquesnpr psatg a 10

viruci dal agerdatemisd sting essentially of an anignkgpsuimagtant in an
anount sufficient to attain a virucidal effect against said non-envel oped

virus. 19. 0 5 a
topié%l pharmaceutical conposition further conp iéi% é eutically
accept abl e dat¥QG’er and whereilxldhid surfactant P404e/eéfed for the group
consi sting ofxisgpdi um 15 dodemyicsul fate, |ithiugydedeeyb sul fate, lauric
acid and sal t.hereof . 20. osition of ~ ' wherein said virus
is a papill&%ﬁ ]&ﬁs; 21. TheEggﬁgggPtion of cIaPZb2g7§%§rein sai d
conmposi tion i 2 IN5i nf ect antl -Fomds{ tion tiirtBéP/06APYPI sing a dil uent.
22. The conposigi@h of clai mig&wherein said di byesh/k9o2phasphale

10

*Sterile SDS sticks if 40X of the treatment
concentration were added to virus aliquots to achieve
the treatment concentration. After mixing, samples were
incubated at 37°C for 10 minutes.

** Following SDS treatment, virus stocks were diluted

15 100 fold and 1 ml aliquots were immediately adsorbed
onto CV-1 cells. Plaques were counted after 20-24 hours
of infection. Each number represents an average of 2
plates.

20
Inactivation of the infectivity of HIV-1l by SDS and

the non-ionic detergent C31G. It is established that N-9

can inactivate HIV-1l. We compared inactivation of HIV-1 by

a second non-ionic detergent, C31G, and by SDS. High titer
25 virus stocks of HIV-1 were incubated with either C31G or

SDS and then virus was assayed on indicator cells

expressing P-gal under the control of the HIV-1 LTR. After

48 hours, cells were stained and the number of cells

expressing increased P-gal counted. Both of these
30 detergents were highly effective in the inactivation of
HIV-1 (Table 2). Total inactivation of HIV-1 was achieved
with C31G concentrations as low as 0.0125% and with SDS

concentrations as low as 0.025%.



20 buti~ered saline. AVENCEDSHEET 13 Novenber 2002 44 23. A nursing

bottl e, conprising an encl osed contai ner having a body p 5%&9@ L 200
containing breast mlk and a cap portion; _ a nipple nenger—%&¥4$&h2m%fr(nn
said container and adapted for insertion 5 into the nouth of a human or
other mammal ; S DS or a related anionic surfactant di sposed within said
nursirr~ bottle so as to contact said mlk. 24. The nursing bottle of claim
23, wherein said surfactant is attachex#to an interior wall of said bottle.
| O 25. The nursing bottle of claim?23, further conprising a filter and
wherein said surfactant is attached to said filter. 26. The nursing bottle
of claim23, further conprising a ng&%ﬁiab capabl e of renoving SDS or a

rel ated ani onic surfactant from sai — AMENDED SHEET . Af 9. Ayr. Ay. Ay. A
ny% AHf . Ay. AS% Al Hy. AH®. An9. Af . AUy. Al f . A 5L.Af . A . ASH@. A

HO. Ay9. AYL. A _Afe- YV .

. AS. Axy. AS. RF AEF QURIPR AF . A3 » ASCEAERY SRPECAGIRI An SR+ 58083183 xsni d_zT]
cAa]cRa]ca]5§F@§F@5Fca]ca]caLﬂcéFBagqﬁPiaP@é caU] cal] ca] ca] ca] ca] ca] cal] ca]
ca] ca] caU] caU] calU] caU] caU] c: a] cA8uPsdgatecErpds)

~xsnid_Y] c*akabda] qaloxdlega] ca] ca¥} caV] caV] caV] caV] ca] cgheca] ca] ca] caj caj ca] ca

] ca] ca] ca] caj ag a] ca] ca] ca] ca] abca]ca 6
*+CPEFuvng%M%% ﬁid_Z]cAa]]ca]cg] a] ca] ca] ca] ca] ca] cajla] ca] ca] ca] ca] ca] ca]
ca] ca] ca] calical&aljca] ca] ca] ca] ca) oa] ca] ca] ca] ca] ca! WEygt) @G\*_| w mhc”Y] c”*a] ¢

o) ool oo oo sl gl o o) ol gelaaledsl sel sylac ot e ool ealea)
] ca] ca] ca] c&]-&xLéa] ca] ca] ca] ca] 22] ed}-daficaPlaléapca] d#j2fa] dB4K] ca] ca] ca] ca
I GHQhk

"YZj I\ ] =>0P 4 psdl gb] X[ c™*[ caJ caJ ca] ca] caJ caJ caJ caJ caJ caJ caJcaJ caJ ca] ca] ca] ca
] ca] ca] ca] cq shakcaleavhealical ca] ca] cal calcalcajca! s

PETEEE" " HE#FR" $HSDSC ISP,
U< 9K Vb Ve VoS-G a}-eateatcalcalecalea aleat cal cal ca
]ca]ca]ca]c&?&gﬁca]ca]ca]ca]ca] ca] ca] c”a] ca] ca] capdé &RE&A E " §(
)(CCC()))) mp). s> * ++T+U+{ val gb] Xmhc”Y] c*] ca] ca] ca] cghea] ca] ca] ca] ca] ca] ca
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* Five random fields of cells were counted in each plate
displaying blue cells.

* Duplicate plates were assayed for each sample;
o5 individual numbers are the standard deviation within 5
fields of one plate.

Destruction of the Ability of BPV-1 to Induce
30 Morphologically Transformed Foci in Monolayers of C127
Mouse Cells. Although SDS could effectively reduce HSV-2
infectivity, it remained possible that this destruction was

mediated by envelope removal. Because papillomaviruses are
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* Sterile SDS stocks of 40x the treatment concentration
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5 concentration.

** Following virus treatment, treated virus stocks were
further diluted 1:1000 in order to dilute the detergent

In Experiment 1, virus and SDS were mixed and incubated
at 37°C for 30 minutes.

10 In Experiment 2, virus and SDS were mixed and incubated
at 37°C for 10 minutes.

N.D. = not done

In control plates, without BPV-1l, no foci appeared.
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3-{(3-cholamidopropyl)-dimethylammonio]~-2-hydroxy-1-
propane sulfonate (CHAPSO)

10
N-dodecyl-N,N-dimethyl-3-ammonio-l-propane sulfonate
-[(3-cholamidopropyl)-dimethylammonio]}-l-propane
sulfonate (CHAPS)
isotridecylpoly (ethylene-glycolether),
15 octanoyl-N-methyl-glucamide (MEGA-8)
Triton X-100
Thesit
20
All detergents except C31G and N-9 were purchased from
Boehringer-Mannheim, N-9 was purchased from
Rhone-Poulenec Rorer Pharmaceuticals, C31G was provided
by Biosyn, Inc.
None of the above reduced foci.
25

Positive control SDS @ 1% completely eliminated virus
foci.

All detergents were incubated with virus; 1% final
concentration, 37°C, 10 min.
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standard CRPV stock known to form papillomas with 100%

was used.

The infectious dose 50 (IDy,) for the

virus stock corresponds to 50 pl of a 10 dilution of the

S. In our

experiments, 40 pl of a 107! dilution

and subsequently 40 pl of a 107 dilution of the virus stock

solution were used.

exceeded the ID,,.

Both of these concentrations far

SDS was mixed with virus to a final

concentration of 0.05% and subsequently incubated at 37°C

Immediately following incubation, virus was

inoculated by skin scarification of the backs of the

Inoculated

sites contained two untreated (left;

treated (right; R) virus samples on the same

rabbit. Figure la demonstrates the average GMD of six

lesions inoculated with normal (10 dilution) and six

lesions inoculated with SDS-treated CRPV. GMDs were

measured and compared on post inoculation days 18, 21, 25,

Results indicate that a 10" dilution of

virus stock was substantially inactivated by a 10 min,

0.05% SDS treatment at 37°C. Figure 1lb shows the growth

curves over 50 days following inoculation for each

lesion.

It should be noted that each of the six

sites that received SDS treated preparations (®) were

delayed in the development of papillomas, indicating a

substantial inactivation of virus. Once papillomas

developed,

however,

the growth rate of the lesions appeared

similar to the ones that developed from the untreated

inoculum.
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detergent treated and control virus samples were inoculated
into five rabbits for the N-9 samples and five rabbits for
the SDS treated samples. Untreated virus samples were also
inoculated onto the same rabbits at different sites. Thzis

10 experiment was undertaken for two purposes: to observe the
inactivation of a smaller amount of CRPV by SDS and to
directly compare inactivation with SDS to that achieved by
the N-8 treatment. As in the previous experiment, the left
inoculation sites (two per animal) received untreated virus

15 and the right inoculation sites (two per animal) received
treated virus. Figure 2a shows the GMD of ten inoculation
sites that received SDS treated virus compared to ten
inoculation sites that received normal virus. GMDs were
measured 3, 4, 5, and 6 weeks after virus inoculation. 1In

2¢C 8 of 10 sites inoculated with SDS treated virus, papillomas
failed to develop; the remaining 2 sites developed very
small papillomas beginning to appear 4 weeks after
inoculation. Although quantitative measurements were not
performed, the SDS inoculated sites did not exhibit any

25 irritation during the experiment. In the 10 sites
inoculated with normal CRPV, papillomas developed in 10 of
10 sites within 2 weeks after inoculation and grew
progressively.

30 Fig. 2b demonstrates comparative growth of
papillomas in 10 sites that received normal CRPV compared
to 10 sites that received CRPV treated with N-9. The GMD

of each papilloma was measured 3, 4, 5 and 6 weeks after
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virus inoculation. There was not a difference in the
growth of the lesions arising after inoculation with these
two virus preparations. In addition, growth rates of
control and experimental papillomas in the N-9 animals did
5 not differ from growth rates of control lesions in the SDS

treated animals (data not shown).

Effect of SDS Inactivation on the Ability of HPV 11
to Induce Experimental Condylomata in Human Foreskin
10 Epithelial Xenografts. Standard stocks of HPV 11 were used
as undiluted virus. These virus stocks normally induce

Condylomata in 90-100% of infected xenografts when diluted
1000 fold. 1In this experiment, 39 pul of undiluted HPV 11

stock was mixed with 1 pl of SDS to a final concentration
of 0.05% SDS and then incubated at 37°C for 10 min.

Infection was then carried out for 1 hr and the grafts

15

subsequently transplanted in vivo. Eight animals (16
kidneys) received grafts infected with SDS treated virus

20 and 9 animals (17 kidneys) received normal virus. Table 5
shows the results of the harvested grafts. 1In the normal
infections, 17 of 17 grafts survived and of these, 14 were
transformed morphologically upon histologic examination and
had typical papillomatous appearance. In animals receiving

55 SDS treated virus, 13 out of 16 xenografts showed viable
tissue at the time of harvest and histologic examination of
the grafts revealed normal, viable differentiating human
epithelium. The latter results are compatible with our
previous observations using uninfected grafts in that

30 normal grafts are occasionally resorbed in the mice and do
not survive 3 months. We concluded that the SDS had

effectively prevented virus infection by inactivation of

the virus.
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* Sterile SDS stocks of 40X the treatment concentration
were added to virus aliquots to achieve the treatment
concentration.

10
Effect of SDS Exposure on the Viability of Human

Foreskin Xenografts. Because of concern about the
potential for SDS to kill human epithelium, control
experiments were performed in which split thickness grafts

15 of neonatal foreskin were exposed to 0.05% SDS alone and
then subsequently grafted. All conditions in this
experiment were identical to those used in the HPV 11
infections with treated virus, except that virus was not
present. SDS-exposed grafts (2 animals at each time) were

20 harvested, fixed and sectioned immediately after exposure,
and on days 1, 5, 11 and 20 after treatment. Examination
of the tissues demonstrated fully viable epithelium on all
days and no apparent necrosis associated with detergent
exposure. The original split thickness grafts were

25 approximately 1 mm x lmm Xx 1 mm in size; in addition they
were punctured many times with the tip of a needle in order
to allow entrance of the HPV 11 and/or the SDS into the
epithelial layers. Although it is possible that some
epithelial cells may have been damaged or killed during SDS

30 exposure, damage was minimal and epithelial growth in the

grafts was normal.
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EXAMPLE 2

CELL-FREE AND CELL-ASSOCIATED HIV-1 INACTIVATION

As shown in Figure 5, lymphocyte-, macrophage- and
5 dual~tropic strains of HIV-1l are inactivated in the
presence of N-9, C31G, or SDS. Cell-free HIV-1 strain IIIB
(A) was treated with N-9, C31G, or SDS, and used to infect
HCLB cells. Cell-free HIV-1l strains BalL (M tropic) (B) and
89.6 {dual tropic) (C) were treated with N~-9, C31G or
10 SDS,and used to infect P4-R5 cells. Assays were conducted.

Infectivity following exposure is expressed as a percentage

relative to the number of P-gal-positive cells in duplicate
wells infected with virus incubated in the absence of a

microbicidal compound. Results shown in Figure 5 are the

15 average cell counts for a total of four wells per
concentration in two independent experiments.
As shown in Figure 6, N-9, C31G,and SDS can reduce
the cell-associated infectivity of HIV-l-infected SupTl
20

cells. (A) SupTl T lymphocytes (8x10‘)infected 5 days
prior with HIV-1 strain IIIB were pelleted and resuspended
in new media to remove cell-free virus. After exposure to
selected concentrations of each microbicide for 10 min at
37°C, the cells were diluted 1:10 and co-cultured with HCLB
25 cells for 2 h. Following one wash with PBS to remove the
infected lymphocytes, the indicator cells were cultured and

assayed. Infectivity following exposure is expressed as a
percentage relative to the number of f-gal-positive cells

in duplicate wells infected with HIV-1 infected SupTl cells

incubated in the absence of a microbicidal compound.

30

Results shown in Figure 6(a) are the average cell counts
for a total of four wells per concentration in two

independent experiments. (B) SupTl T lymphocytes (8x10°)
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were incubated with selected concentrations of each
microbicide for 10 min at 37°C, and then diluted 1:10 with
new media. Following a 2 h incubation period, the cells
were assessed for viability. Cell survival after treatment
5 i5 expressed as the fraction of viable cells i1elalive to
the number of mock-expcsed cells. Results shown in Figure
6(b) are the average of two experiments in which triplicate

wells for each concentration were assayed.

EXAMPLE 3
10

MICROBICIDAL ACTIVITY OF ALKYL SULFATE DERIVATIVES

The following data show that other members of the
alkyl sulfate group, namely lithium dodecyl sulfate, lauric
15 acid and the sodium salt of lauric acid, have
anti-papillomavirus activity in the C127 focus assay using
bovine papillomavirus. In dose response curves, SDS

remains the most potent.

20

Table 6

COMPARISON OF SODIUM DODECYL
25 SULFATE AND LITHIUM DODECYL SULFATE
IN THE BPV-1 FOCUS ASSAY

Treatment # of FOCI
Negative Control 0,0,0,0
Positive Control 30,29,32,26
30 0.1% SDS Alone 0, 0, 0, O
0.1% LDS Alone 0, 0, 0, O
0.1% SDS + Virus 0,0,0,0
0.1% LDS + Virus 7,11,9,10
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In all cases, treatment was for 10 min at 37°C, followed
by a 1:1000 dilution of the virus preparation.

Table 7

COMPARISON OF SODIUM DODECYL
SULFATE WITH LAURIC ACID, THE SODIUM
SALT OF LAURIC ACID, IN
THE BPV-1 FOCUS ASSAY

Treatment # of FOCI
Negative Control 0,0,0
Positive Control 50+,50+, 36
0.1% SDS + Virus 0,0,0

0.1%2 Lauric Acid + Virus 9,28

0.1% NA+ Lauric Acid + Virus 0,0,0

In all cases, treatment was for 10 min at 37 °C,
followed by a 1:1000 dilution of the virus preparation.

EXAMPLE 4

SDS TOXICITY AND ANTI-HSV-2 ACTIVITY

The following data represent an 1n vivo experiment
to test both the toxicity and the efficacy of SDS in the

protection of mice from vaginal infection with live herpes
simplex virus (HSV-2).

GROUP 1 Normal Control

GROUP 2 Live HSV-2 (Approximately 5 x 10° Infectious
Units)

GROUP 3 Live HSV-2 Plus 4% SDS

GROUP 4 Live HSV-2 Plus 2% SDS

GROUP 5 Live HSV-2 Plus 1% SDS

GROUP 6 Live HSV-2 Plus 0.5% SDS
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The experiment used outbred, female, Swiss-Webster

mice. Mice were anesthetized and then SDS or control

sclutions (25ul) was instilled into the vagina using a
vellow pipette tip. The SDS was not formulated into a
vaginal cream or foam but merely dissolved into phosphate
buffered saline. These solutions have low viscosity.
Fluids were instilled into groups of 10 mice at one time.

Following administration of SDS or control solutions to the

group of 10, then an additional 25ul of virus or control

Lo fluid was instilled. Mice were allowed to recover from the
anesthesia and then the mice were checked daily for
symptoms, beginning on day three and until 12 days after
inoculation. Vaginal swabs were also performed on the mice
on a daily basis, beginning on day three, in order to

13 determine shedding of virus. Figures 3A-3G show the total
symptoms per group on days 3 through 12 for each of the
following symptoms: swelling, vaginal exudate, redness,
death, leg paralysis, perianal hair loss and any symptom.

20 The results clearly show that all concentrations of
SDS provided significant protection from HSV-2 inoculation
of the vagina. In addition a dose response was evident for
every symptom checked; with 4% SDS providing the most
protection. The results of determinations of virus

25 .
shedding are not shown but confirm and support these data.

EXAMPLE 5

30 SPERMICIDAL ACTIVITY

The following data represent an in vitro experiment

to test the efficacy of SDS and other detergents as
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spermicidal agents. Frozen samples of bull semen were
obtained, thawed and placed in a test tube. Aliquots were
taken out and put in a separate test tube where they were
mixed with detergent (SDS, C31G, N-9 or a mixture of SDS
and N-9) to a final percent as listed in Tables 8 and 9
below. After mixing, the samples were immediately placed
on a microscope slide and visually examined for sperm
movement. The experiment was conducted one sample at a
time so that the visual examination was conducted
immediately after addition of detergent to the sample. As
a result, indications in the table of complete inactivation
indicate virtually instantaneous inactivation of the sperm.
Delayed inactivation indicates delay of approximately 10
minutes for those sperm cells that did not immediately stop
swimming. Occasional swimmers means very few, on the order
of approximately 1% of the population of sperm present in
the sample, indicating approximately 99% of the sperm were
inactivated by the detergent.

Table 8

Bovine Sperm Motility Following Detergent Addition

N-O* C31G** SDS* ** N-9/SDS
2% - - -
1% - - -
C.5¢% - - -
0.025% - - -
0.0125% +++ +/- +/= +/-
(delayed) (delayed)
* No Coagulation
* Major Coagulation
* ok Moderate Coagulation

When coaguation was present, amount decreased with
decreasing concentration.
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Table 9
10 : . . o
Bovine Sperm Motility Following Detergent Addition
N-9 C31G SDS sSDS/ SDs/ N-9/
N-9 C31G C31G
2% - - +/- +/- +/= +/-
1% ++ /- +/- ++/- ++ /- ++/- ++/-
15 0.5% +++ +++ ++ /- +++ +++
0.25% +++ +++ ++ /- +++ ++4
0.125% +++ +++ ++/- +++ +++
Key
20
+4++ Vigorous swimming
++ /- Many swimmers/some dead
+/- Occasional swimmer/most dead
- All dead
25

30
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about 0.05 to about 2.0% by weight of said composition.

5. An article of manufacture, comprising a substrate and a compound
selected from the group consisting of sodium dodecyl sulfate, lithium dodecyl
sulfate, lauric acid and salts thereof supported on said substrate in a sufficient

15 amount to attain a virucidal effect against a non-enveloped virus.

6. The article of manufacture of claim 5 wherein said compound is

impregnated in said substrate,

7. The article of manufacture of claim 5 wherein said compound is in a

coating on said substrate.

AMENDED SHEET
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12.  The method of claim 11 wherein said sexually transmitted disease is

caused by a non-enveloped virus.

15 13.  The method of claim 11 wherein said sexually transmitted disease is
caused by a virus selected from the group consisting of human immunodeficiency

viruses, herpes simplex viruses and papillomaviruses.

14.  The method of claim 11 wherein said compound is present in said
topical composition in the range of about 0.05 to about 2.0% by weight of said

20 composition.
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19.  The composition of claim 18 wherein said composition is a topical
pharmaceutical composition further comprising a pharmaceutically acceptable
carrier and wherein said surfactant is selected for the group consisting of sodium

15 dodecyl sulfate, lithium dodecyl sulfate, lauric acid and salts thereof.
20.  The composition of claim 18 wherein said virus is a papillomavirus.

21.  The composition of claim 18 wherein said composition is a

disinfectant composition further comprising a diluent.

22.  The composition of claim 18 wherein said diluent is phosphate

20 buftered saline.
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SDS or a related anionic surfactant disposed within said nursing bottle so as

to contact said milk.

24.  The nursing bottle of claim 23, wherein said surfactant is attached to

an interior wall of said bottle.

10 25.  The nursing bottle of claim 23, further comprising a filter and

wherein said surfactant is attached to said filter.

26.  The nursing bottle of claim 23, further comprising a material capable

of removing SDS or a related anionic surfactant from said milk.
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