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A SKI N SURFACE 10Fi el d of Invention This i nventi an?% a e%{’J

surgical site preparation conposition. Mre specifically, this invention
relates to a filmformng surgical site preparation conposition having an
antimcrobial agent that is released onto the skin. Even nore

this invention relates to an antimcrobial 15filmform mugm W“‘E@\U&l te
preparation conposition that has inproved filn1forning d that
can be easily washed from hospital beddi ng. Background of thedlsttvention-
The norgmal surface of the skin‘-has a multiplicity of microorganisms on
20it. As long as the skin surface is intact, the m croorgani sns generally
present no problemto the body, achieving sone natural balance wth each
other. Wen a surgical procedure is conducted which breaches the natural
barrier forgEeRGICALNSITKPREPARATIONPOOMPOIITION FER A SKINSGURFACE ent

m croor gani sns be prevented fromentering the wound.. 25Various protocols to
reduce or elimnate skin mcroorgani sns have been devel oped and are
generally practiced rigorously. The protocols generally involve a thorough
scrubbing of the skin surface for a prescribed time with an antim crobi al
agent such as isopropyl alcohol, an iodophor or polyvinylpyrrolidone

i odi nel0| f Bigldofirventidgent in the area, that area may 30possibly be shaved.

The patient is then draged with sterile drapes so that only the i medi ate
area of the prodd¥fiinwenyoRrpigiesito FsHIaiGR!witetRigppration composition.

procedure, i ﬁY’llb'lﬁlé‘%’Séé%ﬁ’lé%i{ﬁsttﬁ i g *mlﬁé’sﬁﬁé'é‘a‘@?;%iﬁéﬁsﬁﬁi T
edur ¢

successt ul P?éiﬁfﬁ%hec%aiﬁ%ﬁi’oifﬁhéﬁﬁa TR R

mai nt ai ned ﬁéto o Jfr\ﬁ%'r% gPeH‘ﬁéél 'tﬁxk‘.%vé}gﬁs reIBE t99R!artimi éHbur%lhese

practices iIs y d ease He mcro count present on the skin

then pﬁ§Ve'ﬁlmrf8ﬂﬁ|ﬂ§ﬁ§EJr§’|EaF §iee Eféb%'i‘ét%ﬁcé‘r%bbgﬂlohhﬁapﬁéé F?ﬁbl‘éf‘&é& fifRe surgi cal
site is open and during the subsequent healing process. However, during the

procedur e, féigingpRepéities Andothad cah be ém%:heam feinatbsptabbéddingvar i ous
body fluids and saline washes coupled wi th 10 nmechani cal abrasi on by
sponges and the like. The effect of these washes may be to renove any
resi dual antim crobial agent and allow a regrowth of m croorgani sns that
pot enti al | YPatKgra pf thizd Ny ound. Attenpts have been nade to address
this problem by incorporating the antimcrobial agent into a filmthat is
appl i ed to the diheanemalisariaeeof theskinthas amytipkgity dpristanigarismis on t ake
pl ace. U . S. Patent No. 4,6374,126 to Cardelli et al. teaches a
conpos?Pi oft- ARG 3% er%hmﬁarfﬁpﬁgs ntas e PurrParganiBRaeneElbl e

carboxyl at ep(;esent no problem to the body, achieving some natural balance with each

other. When a surgical procedure is conducted which breaches the natural
barrier formed by the skin, it is important that these normally present
microorganisms be prevented from entering the wound.

25 Various protocols to reduce or eliminate skin microorganisms have
been developed and are generally practiced rigorously. The protocols
generally involve a thorough scrubbing of the skin surface for a prescribed
time with an antimicrobial agent such as isopropyl alcohol, an iodophor or
polyvinylpyrrolidone iodine. If hair is present in the area, that area may

30 possibly be shaved. The patient is then draped with sterile drapes so that

only the immediate area of the procedure is exposed FoIIowing the
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pol yacryl gt e i ch includes an antim crobial agent, an .adhesi on praqnoter
and a dif C%SYXQ%?%I am de for crosslinking the pol yner as t RETAS 17 '
sol vent 20 evaporates. The filmformed is thus resistant to body fl uids,
can remain on the skin for up to two days providing both initial and
sustained anti-mcrobial activity. U. S Patent No. 4,542,012 to Dell
t eaches a fRIPREHWEthR)WOUN]Rsea dbREBA VYt 8 Mseesieg ferogpladiondindil br oad
spectrum ag’;i rp cr.obi gl a?gﬁ;. The 25 conposition is applied to the skin
from a vol A1§3B9dpsyRRENIANY EAMRIER. evapor ated, | eaves the iodine

containing polyngr film_ The iodine is released fr the filmto provide
anti mi or obi Al acl 1T PrOGRAYISAISEIEngsaHy BgibRshdawiln the oopueeneeiobn; No.
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the film Typica l'asticizer 1s 0 provfPde tou ductility

and fl exi bigdriad wWheh fge fshthmrsﬂe&@wéﬁ dridedurhBteOdubdelquent REding -
e

Unfortunately, the above scri bed conpositions that use iodine as 10t he

m crobi al ggebessir Howelverduringl thegabisd @ret tHeyfredhly Scribbirsitsmalyity e is a
desire in the nedical community to avoid the use of iodine as an

ant i m cr obisubjededto biowk vaddus eody floms arsd salineowashes catpkedalith used in the
health care setting. In addition, under sone conditions iodine can be an
irritar0. Anechanicall arasiondnoinangas andthedikee The effettofithesamashes an. 15 -
antimcrobial is limted, it has no persistent effect as a germcide, it is
an irritantmanéeitp ramwpaaﬁyanﬂsauarﬁngwcﬁ@b@l RagNbarsh alowd egrewtthel nedi cal
community toward the use of chlorhexidine as an antim crobial agent. One
ant | m cr obiBICTeoIORN AN NS PelnJiAlY may eates e APSPIRHNG rRBeTPoRA At |

dd hi bl is d i bed i .S, . 662 20Kh

ol The s BeERR Grddecs BEARERT by iotemote G anfBR RGeS as (e
al . The . PEYISEQRENRP Yih i of ¢ as th

the conpost (oA AL 208 RPRRKY FEICoeiTing Sh BBl atolBal’ oF 2 ave s

i mpor t 3Rt Sﬁﬁéééﬁr.eid/ill%%ﬁ??@ceﬁ“ chlorhexidine is used as the antim crobi al
a

agent, vis Ization o e area to which the filmhas been 25applied is

difficult. A cohgls anlestWerHeriuchaeetorCardet 8 aMedcheaficémpssiibg di fficul t.
to see. lodine does not have this problem because it is brown. Although the

anti m cr obiaid frietmod forfomaingw file ibnsan alquhepsslableotarborplatad i on di sclosed
in Khan et al. works for its intended purpose it could be inproved. For
exanpl e, i tpolgadolabaerwhicht inchides reexantimierobial agerdj an fagbesonvgremadtére f abri c
is washed using chlorine bleach. Chlorine bleach is typically used in the
hospi t al arRncha kfunatenal rnyde éor erosslinkirg theopelyeen asribedileohd! sotvebbddi ng
and patient gowns as _wel| as other fabric material used in health 5care
faci | i 0es evaporates. The film formed is thus resistant to body fluids, can remain on

the skin for up to two days providing both initial and sustained anti-microbial

activity.

U.S. Patent No. 4,542,012 to Dell teaches a film forming polymer
containing complexed iodine as a broad spectrum antimicrobial agent. The
25  composition is applied to the skin from a volatile solvent, which when
evaporated, leaves the iodine containing polymer film. The iodine is

released from the film to provide antimicrobial action.



In addi tiQp.esMidd: @l I of the above described anti microbial EABY R 19
A 9844 ( Ve I'bed ar .
sur gi cal ‘&Btge p%6epar ation conpositions, it is inportant t h h HLJA%BPODI’I ate
noi sture transm ssion rate exist for the filmonce it is applied to'the
skin. If the noisture transm ssion rate is too | ow, any noisture generated

bet ween 10 the ient' Ki e Jilmcannot perneate. t.hrough the
film If noist u@Zéi Eaéqrﬁcﬁ%c#]gzgggh R@cd"%‘ntetaﬁgei RNMASYIPREAUAIBING & pr ovi des
a potential b in o) im bj. : cilitate the
oL ent e S RS NI AR s Sy AR AR T Sk |, ¢
therefore a8l ehedlim'Blcadel\tRBliodife 8 A AMifiraiaPaGbAt crobl al 1 Im
form ng surgical site preparation conposition that provides a snooth,
flexible ducti 'Iﬁs?'i\ﬂoHQHgﬁ'\_ tEbé@‘ﬁLm forming cdnﬁopésfitiéﬂ_ Oikeh SRoswt of this
invention to provide an antimcrobral fiFm2 formng surgical site _

pr ep?r a4 OBoﬁfli’rj[imSlﬁsl ﬁlhfﬁetf&?:?]e@!!@gﬁét t?‘é%fré? ﬁ)_nOth_elsMi }[Mhe?é %ﬁélgu@maé i crobi al
agent . is yet another object o is invention to provide an

e casi 1y hasket out or Tabr ¢ and That arl ona the T abri e te be di ot nf eat ed
wi t h chl or plastibizeaishufEdvitd pawvide toaighness) duciitityahnd flexibility to the flor gi cal site
preparation gorrposi ttim(;n st ai nri tr_1|g faﬂti C. yvo 98/44962PCT/ US98/ 06317

It is stilBndrestsee thatjaesmooth film esulisenti on to provi de an anti microbi al
filmformng surlg.igcal site preparation conposition that has a satisfactory
noi st ure t r ansnitB¥pdunatglye therppowe descidbesh camppsitions dhat s ioding a8l site
preparation conposition of 5this inventjon i 'ncl,ﬁgies fugitjve solvent, a

film fE9r nthRyMHeroeial a0ephatg nekentielyiatisfactore Thigis Poeass hefe 's and an
antim crobial.agent which is squPIe in. El_? sol vent ..and which is capabl e of
bei ng egsaﬁiﬁﬁﬂﬁmeﬁé%?'icmw'xm\*%@ 6, S 09IRF SSHIL 11 1 m T or i ng
19, i an o _ m i |
For “app i cAntbHcpBH plett FRE odFER offPrie 13 St EaRldiS yS4g MM, oP car™
site. As t:ﬂ%ftHg:'aPé%ttﬁ\ }niﬁgg,dﬂgﬁg%abﬁéo Jdiﬁqqémalqg]g@ﬁ%% al forms a

substanti a water I ns stantrally tac ree e filmwhich

i's adher enfrritghtt McsidI ISt Bodlendaft béddldeSits afédivenets aglfnsi ng the
antim crobial agent and substantially inhibiting mcrobial growh on the

skin sysf agatifticiobial idkmited dt has nerpersidtsrt effedt a_y@s?@uﬂerdemumdn 15heal i ng.
The fugitive solvent is a liquid that has appreciable volatility in the

.range of #SGntantliCissflarhmable.s®hus fearel haschdemalmow imytherraedicahl or i de,
acetone, ethyl acetate, 1,1,2-trichloro-trifluoroethane and the |ike which

i s capabl e cofmrdusitytowarg thaaisemfpbiarhexidiute asenantipysiobialiagept.ef er abl y, the
20fugi tive solvent is ethyl alcohol. The filmform ng material is an

or gani ¢ pol yner i@neantmicipbialfilm ferming sHraiedl | siteqyeparaiionsampesition ose,

e st RS S S U ARG PR
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which the composition has been applied by the use of a dye. The use of a

dye is important because if alcohol or chlorhexidine is used as the
antimicrobial agent, visualization of the area to which the film has been
25 applied is difficult. Alcohol and chlorhexidine are water white and thus are
difficult to see. lodine does not have this problem because it is brown.
Although the antimicrobial film forming surgical site preparation
composition disclosed in Khan et al. works for its intended purpose it could
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O her elenents nay be included in the conposition. For exanple, a non-ionic
surfact ant Onif*B% used to help rel ease the antimicrobial a%&)sﬂsfoéﬁﬁt he
filmand to help produce a uniformfilm A dye nay be used to-provide a
visual indication of the exact area where the conposition has been 5
applied to the skin. And a fragrance may be used. Detailed Description of

t he | nvent Peimproved. Famexainplenitds kpewn that ehlpehexidige sl glaimfabsic e
preparation, conposition of

. this i ti ' fugitiv I t,

Petor | nooMiBPARsTRRAY BrisiEc RBO SIS Bledehe ot blAchantsRivan -
antim crobi al ,aggnt, sol.uble  in the | vent. The antjm cropi.al .agent is also
rel ;asabl y{‘?%q ﬁﬁl@dh?wgﬂ@ng:qt'?ﬁ%‘?%éarﬁaf?gmpﬁﬁs .?0 ‘F’P?@nqu‘ﬁﬁlj'f’@tf?fﬁng mlat eri al
and the anfinicraobi t are a i_ed .skin surface with the

fogi t1ve oBpUuRD s ba i HouftisCo SRRl AR orhds Tl eSS T Bedth: 15 1
tack-free Eéteeﬁf'al&lh gkil mafter the solvent 15 evaporates. The filmis
adherent to the skin surface and rel eases the antimcrobial agent onto the

skin surface. Tm]ﬁdéfﬂeﬁ,tgﬂﬁia"ﬂ'dféh%bb&@%@%riﬁéﬁ%ﬂphﬁéroshﬁwf&ﬂwiwe skin

surface during e procedure an uring woun aling. The term"Tugitive
sol vent" agunpesl siepRbpardiiofdopfsositici, a8 impartaAethd® apappRepteabl e vapor -
pressure, hence it is volatile, at tenperatures between about 25C and about
40C. Sui t ahdisthirgtrahsmissidn eae exist forathedhml enceeis ieappliethtothe Bkire dif

hydr ocar bons, esters and chl orof | uorocarbons. Exenplary fugitive sol vents

i ncl ude i stipr oywistote trandraission ratdiid toadetvatay moistune geoeedtbd betweert one and
1,1,2-trichlorotrifluoroethane. 25It has been found that where

chl or héki dtheepgliertsrakirand the §tn gannatpemeatedhenighl thedimt | If moisivteer  of
surprising benefits are achieved, Chlorhexidine gluconate has an affinity
for cell ul Bsallowad ta ¢ellechpn the skinadheymaisture provides Fpeientiahbraeding |
chl or hexi di_ ne conate is. used with,a cellulosjc WO .

581 94962PCHUSSEIR e8uTorabil oswitiadt ot Frctiale Ieominationo e ed. Thi s
effect is eentﬁt chl or hexi di ne gl uconate concentrations ranging from as

|l ow as abolR™¥ g%'to as high as about 3% In addition, where chl orhexidine
gl uconate is used, no separate plasticizer is needed to form an acceptable
film Finally, the 5antimcrobial effect of the chlorhexidine gluconate

I s. seefs i NSeARSAL 6hkAVertion OW as about 0.1% Preferably, a concentration
of about 07 8% T 0 abou b1 S used. Consi stent with the foregoing,
suitable film f grigitigreferbeln dbject mhlédiﬂvbﬂﬁorﬁf@Fmﬁdé amahggidrebrt hy|

cel I ul ose, nethoxycel |l ul ose, hydroxyethyl 10cellul ose,

pol yvi nyl pfilm ddrmtdogslricyll siteqetpaeationprypesitiom thatrppegides mksrdogtr r ol i done.
Preferably ethyl cellulose is used in a concentration of between about 3
per cent t oflexble, ductilerarghtough film. Since the chl or hexi di ne gl uconate has an
affinity for the filmformng material, it binds with that material. Thus,
if the film forHiagnethgsebjetef this inwriion torprevidesn artinisrobialfilon f abri c,

t he ch] or hexi di ne gl uconate is not Absorbed by the fabric but instead stays
with tHe fOMiInGSHigieR! PienreRAration; comprsition Hiat avpids t\%ﬁé’fﬁerﬂj igdinghe fabric.
Thus even where chloripe, bleach is used during the wash, insufficient
amount's of a?ﬁ'%eéﬁ 'B'V‘F{QBWJIP%" | uconate remain on the fabric to allowit to

stain. In addition Ln nQ, se te. 20pl.asticizer _which .fypi |y woul d
be-spari ngl y. waltdp vebrtgher 8pEEBE S eRtR b bréite o iribitabidifim |
forming surgical site preparation composition that can be easily washed out
of fabric and that allows the fabric to be disinfected with chlorine bleach
25  without the antimicrobial film forming surgical site preparation composition

staining fabric.



no other QRS &4q8é2 t hat woul d be available to retain the chl El?e L dine
gl uconate“and the ethyl cellulose on the fabric to allow stPglltr %éfg@yoccur.
As shown bel ow, even at chl orhexi di ne gl uconate concentrations of about 3%
the use of the present invention results in no staining. 25The

vent fon may al 55 LRGeS 8B Bt hERiERT Ao Mo GRE TRl Bt nce.
ot/ a4062pCTP LG DR EHE PrepRAUSHKBRRG PR RREE R elBracttl),

concent r at i pBishlireRPANGRIBsRPTYle 2% and about 2.5% Such a surfactant is a
Pl uronic(r) polyol sold by BASF Wandotte Corporation of Wandotte, M.

Preferably a Pl UTKPé‘bﬁti#ﬂ&éb%ﬂ‘ﬂln@f&hﬂﬁ%?h@gié&lki@&re’fbfé%’tiori ébrﬁﬁééiﬁb%f

preferably a yell ow dye and a green are used in a total concentration

of betwsen talzoinventicld Hchrdbsad fugitivs da¥entiankihd formirice freit@tdiyvisichigit r ogena
fragrance is used in a concentration of between about 0.08% and about

0.12% soluBlkdn ftiee Fumjifiveyseivantlaed zar antmirobiatiagent whichtis sbribld i

i nvention, but are not to be considered to be Iimtative of the invention.

10 Exanpl e the spixentamdowbichlis capalbletdideing reteasalily aetainddinftberfimg sur gi cal

site preparation conposition of this invention was shown by pouring a small
vol une of tfREMEEHPateralod hediiindorming mederial @nedheantienigiobidl agest are a pi ece

15 of fabrig¢. The fabric was then dried and washed with a chlorine bl each
and det er géﬁ?s%'ﬁ?@l!’? 81? fugive solyrnt fenapplicalingiedhe susaga area ohthe %'2 fr ohm
ly, . ' f fabri im | t it
196 chl IPnexTNEA A S dkaify PAS i FloirriverSeighoiatedcitiliMashed i th-
Doty ovmt o B A 508 oSt s O B S bR KOS e
Foperes IRHRITMENT MhaBh RO ArghEesatang ity 7 12,

gg%og i &%}efaéﬁoﬂ% thd avRRicrSBlal agertHHEAiBASIARRRIBIRR MAid¥bialgrwth Comp 2

on the skin surface during the surgical procedure and subsequent wound

15 healing.
The fugitive solvent is a liquid that has appreciable volatility in the
iégnge of 25°C to 40°C such as isopropanol, ethanol, ethyle'ne dichloride,
;cetone, ethyl acétate, 1,1,2-trichloro-trifluoroethane and the like which is
capable of dissolving the components of the composition. Preferably, the

20 fugitive solvent is ethyl alcohol.

The film forming material is an organic polymeric material such as
ethyl cellulose, methoxy cellulose, hydroxypropyl cellulose, hydroxyethy!
cellulose, hydroxypropylemethyi cellulose, polyvinylpyrrolidone/vinyl acetate
copolymer and crosslinked pyrrolidone. Preferably the film forming material

25 is ethyl cellulose.

The antimicrobial agent is present in a quantity sufficient to inhibit

microbial growth on the surface of the skin. The antimicrobial agent is

chlorhexidine gluconate.



5 Conmp 6 Conp 8 Al cohol SD40 64.0 71.1 83.8 83.8 83.8 83.8 83.8 83.8
Et hyl ‘Tgﬁngfé‘ta"ﬁ 3.9 3.53.53.5 3.5 3.5 3.5 Chl orheX|o‘T(ﬁ'EéU598/06317

Other elements may be included in the composition. For example, a
non-ionic surfactant may be used to help release th_e antimicrobial agent
from the film and to help produce a uniform film. A dye may be used to
provide a visual indication of the exact area where the composition has been

5 applied to the skin. And a fragrance may be used.

Detailed Description of the ’Invention

The antimicrobial film forming surgical site preparation composition of
this invention includes a fugitive solvent, a water insoluble film forming

10 material soluble in the solvent and an antimicrobial agent soluble in the
solvent. The antimicrobial agent is also releasably retained in the film
forming material. The film forming material and the antimicrobial agent are
applied to the skin surface with the fugitive solvent to form a substantially
water insoluble, substantially tack-free flexible film after the solvent

15 -evaporates. The film is adherent to the skin surface and releases the
antimicrobial agent onto the skin surface. This substantially eliminates
microbial growth on the skin surface during the procedure and during wound
healing. |

The term "fugitive solvent" as used herein describes a solvent having

20 an appreciable vapor pressure, hence it is volatile, at temperatures between
about 25°C and about 40°C. Suitable fugitive solvents are alcohols, esters,
chlorinated hydrocarbons, esters and chlorofluorocarbons. Exemplary
fugitive solvents include isopropanol, ethanol, ethyl acetate,
trichloromethane, acetone and 1,1,2-trichlorotrifluoroethane.

25 It has been found that where chlorhexidine gluconate is used as the
antimicrobial agent, a number of surprising benefits are achieved.
Chlorhexidine gluconate has an affinity for cellulosic material and acts as a
plasticizer. Thus, where chlorhexidine gluconate is used with a cellulosic

-6-
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ronic L31 0.3 0.33 0.3 0.3 0.3 T/US98/06317

material, a smooth continuous film is formed. This effect is seen-at
chlorhexidine gluconate concentrations ranging from as low as about 0.05%
to as high as about 3%. In addition, where chlorhexidihe gluconate is used,
no separate plasticizer is needed to form an acceptable film. Finally, the
antimicrobial effect of the chlorhéxidine gluconate is:seen in concentrations
as low as about 0.1%. Preferably, a concentration of about 0.8% to about
2% is used.

Consistent with the foregoing, suitable film forming materials include

" but are not limited to ethyl cellulose, methoxycellulose, hydroxyethyl

cellulose, polyvinylpyrrolidone/vinyl acetate copolymer and cross-linked
pyrrolidone. Preferably ethyl cellulose is used in a concentration of between
about 3 percent to about 4 percent.

Since the chlorhexidine gluconate has an affinity for the film forming
smaterial, it binds with that material. Thus, if the film forming composition of
.this invention is spilled on fabric, the chlorhexidine gluconate is not
sabsorbed by the fabric but instead stays with the film forming material. This
ifacilitates the washing of the fabric. Thus even where chlorine bleach is

used during the wash, insufficient amounts of the chlorhexidine gluconate
remain on the fabric to allow it to stain. In addition, since no separate
plasticizer, which typically would be sparingly water soluble, is used there is
no other material that would be available to retain the chlorhexidine
gluconate and the ethyl cellulose on the fabric to allow staining to occur. As
shown below, even at chlorhexidine gluconate concentrations of about 3%,
the use of the present invention results in no staining.

The antimicrobial film forming surgical site preparation composition of

this invention may also include a non-ionic surfactant, a dye and a

fragrance. Preferably a polyoxyethylene-polyoxypropylene condensate,

0.3 0.1 0.05 ofOiyéfgbéto.ooi7ﬁrﬁibﬁfé L101 2.0 2.2
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8 ellowNo. 10 0.1 0.11 0.1 0.1 0.1 0.1 0.1 0.1 "FD&C Green
Yotk 0.005 0.005 0.005 0.005 0.005 0.005 Puri PEEYSWAEY7 24. 5
9. B

9.6 7 10.0 9.9 :

i.e. a non-ionic surfactant, is used in a concentration of between about 2%
and about 2.5%. Such a surfactant is a Pluronic® polyol sold by BASF
Wyandotte Corporation of Wyandotte, MI. Preferébly a Pluronic L101 and a
Pluronic L31 are used. In addition, preferably a yellow dye and a green dye
are used in a total concentration of betweén about 0.09% and about 0.12%.
Finally, preferably a Neutrogena fragrance is used in a concentration of
between about 0.08% and about 0.12%. |
The following examples are provided to illustrate the invention, but

are not to be considered to be limitative of the invention.

Example |

The laundrability of the antimicrobial film forming surgical site
preparation composition of this invention was shown by pouring a small | _
volume of the composition containing 1% chlorhexidine gluconate on a-piece
of fabric. The fabric was then dried and washed with a chlorine bleach and
detergent solution. The washed fabric showed no signs of a stain from the
composition. Separately, a piece of fabric was similarly treated with a 1%
chlorhexidine gluconate solution in ethanol. The fabric was washed with a
chlorine bleach and detergent solution. The washed fabric exhibited a

brownish stain.
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9.74 Neu Fragrance 0.1 0.11 0.1 0.1 0.1 O. 0.1  Film
Intégrity‘§8%%g6¥ilns formed fromthese various conpositiéﬁgw&g?%m§Yanined
for their snoothness, flakiness and cracking. Al though the filmcast with
Conposition No. 1 was slightly sticky, cruddy, and cloudy it was
acceptable. The films formed from cexgmplellons 2, 3 and 4 were uniformwith
no cracks or flakes. Filmcast with exanple Conposition No. 5 was
acceptable. 15 However, the quality of the fil mwas not as good because it
showed cracks i AheHellawingcogpasitions wetehmagieatiol agsess thadimiintegotyst with
Conposition Nos. 6, 7 and 8 deteriorated as the concentration of '
chl or hexi dapémigiebiataffeetivenesmandrtaining praperties of tenantimisrehial g
Conposition Nos. 1 anq 2 were used to check thﬁgstainLn properties of the
ant i mi ¢ obfIMiRg pHdicR! HitgPreprAtion campesition g5 S iYeNtBRposi ti on of this

i nvention. When a small volunme of Conposition No. - 1 was applied to fabric

5and the fabric was wash@empn Cemphl Gehpe QeimacRomnd Grmpr Goemp sCémpi on, the
Ingredients 1 2 3 4 5 6 7 8

Denatured Ethyl

Alcohol SD40 640 711 838 838 838 838 838 838
Ethyl Cellulose 35 39 35 35 35 35 35 35
Chlorhexidine

Gluconate 50 3.3 0.3 0.1 0.05 0.01 0.005 0.001
Piuronic L101 20 22 20 20 20 20 20 20
Pluronic L31 0.3 0.33 0.3 0.3 0.3 03 0.3 0.3

D&C Yellow No. 10 0.1 0.11 0.1 0.1 0.1 0.1 01 0.1

FD&C GreenNo. 3  0.005 0006 0.005 0.005 0.005 0.005 0.005 0.005

Purified Water 245 18.35 9.4 9.6 9.7 100 99 974
Kleutrogena ‘
Fragrance 01 011 0.1 0.1 0.1 0.1 0.1 0.1
Film Integrity

10 The films formed from these various compositions were examined for

their smoothness, flakiness and cracking. Although the film cast with
Composition No. 1 was slightly sticky, cruddy, and cloudy it was acceptable.
The films formed from compositions 2, 3 and 4 were uniform with no cracks
or flakes. Film cast with example Composition No. 5 was acceptable.

15 However, the quality of the film was not as good because it showed cracks
in the film. Similarly, the quality of the film cast with Composition Nos. 6, 7
and 8 deteriorated as the concentration of chlorhexidine was reduced from

~ 0.01% to 0.001%.



fabric was stained. However, when a snmall vol une of Conposition No. 2 was
tried, ndveP¥M¥hg occurred. Antinmicrobial Effectiveness PCT/US98/06317
Conposition Nos. 3, 4, 5 and 6 were tested for zone of inhibition. 10 The
results are described bel ow. Conp.mm Zone of Inhibition; mm Zone of -
I nhibition; No.S. AureausP. Aeruginosa 315Vague zone wth no growth under
the film4 ith no growth under the fil m5Vague ZonePositive
growt h under theg film_6No, ZonePositive h under the film Exanple Il -
Si nce chl or hexi §PH¥PC§I' HirnoNas e AAC Zwers P?‘?’#\?‘i/c'f'%? the $tainiag E’QP&"B?$ al, it

20, oo B oo SR RS el 7
t
et e AR U TR A O oS oBLRSES el AR eblab i ocucec
put Of 3 neaf@idl iblic iad UasHBh i Bridiife bicaPhsiilBeithiddt Joitfie yal'd ! he
il mcracks his ©

servati on was COﬂ con I ng the fo oW ng

ngg;r'pm?%fab?ﬁ wé/&t%%éﬁﬁ%ﬁ@é%&%r%%%wm&ﬁ@ St SmpB8Rion . 2L Conp. No.

was trled no stamlng occurred.

Antimicrobial Effectiveness

Composition Nos. 3, 4, 5 and 6 were tested for zone of inhibition.

10  The results are described below.

Comp. mm Zone of Inhibition; mm Zone of Inhibition;
No. S. Aureaus P. Aeruginosa
3 15 Vague zone with no growth under
the film
4 9 Vague zone with no growth under
the film
5 Vague Zone Positive growth under the film
6 No Zone Positive growth under the film
Example il

Since chlorhexidine gluconate has an affinity for cellulosic material, it
binds with ethyl cellulose and holds the molecules together. When a film is
15 cast out of the composition of the present invention, the film is held together
and appears smooth without any flakiness or cracks. If the chlorhexidine
gluconate is not present in the solution, the film produced out of the solution
is not uniform. The film shows white flakes and the film cracks. This
observation was confirmed by conducting the following experiment.

20
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Ingredients

Denatured Ethyl Alcohol
SD40

Ethyl Cellulose
Chlorhexidine gluconate
Pluronic L101

Pluronic L31

D&C Yellow No. 10
FD&C Yellow No. 3
Purified Water
Neutrogena Fragrance

Para-chloro-meta-

xylenol

Polyhexamethylene

“biguanide hydrochloride

lodine

-Film _Casting

Comp.

No. 1
83.8

3.5
1.04
2.0
0.3
0.1
0.005
9.16

0.1

Comp.

No. 2

83.8

3.5

2.0

0.3

0.1

0.005

10.2

0.1

at ur eyl divdsodl cOhol 83.8 83.8 83.8 83.8 83.8 SD40
) 3.5 3.5 Chl orhexidine gluconate 1.04

Comp.

No. 3

83.8

3.5

2.0

0.3

0.1

0.005

9.16

0.1

1.04

p
Pl ur on

Comp.
No. 4

- 83.8

3.5

2.0
0.3
0.1
0.005
9.2
0.1

1.0

Eoihn i 2%

Comp.
No. 5

83.8

3.5

2.0
0.3
0.1
0.005
9.2

0.1

1.0

Twenty-five grams of each of the compositions was poured into a 98 mm

~diameter plastic petri dish. The dish was then placed under the hood at

room temperature for the solvent to evaporate overnight. The film thus

produced was examined. The results are described below.
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10

ic L31 0.3 0.30.30.30.3 D& YellowNo. 10 0.1 0.1 0.1 0.1 0.1
WRE96% 0. 005 0. 005 0.005 0.005 0.005 Purified vmwssgfomno 4
2 Neutrogena Fragrance 0.1 0.1 0.1

Film From Composition No. Film Characteristics
Nice uniform film, no cracks or flakes

" Discontinuous, cracked, and flaky film
Discontinuous, cracked and flaky film
Discontinuous, cracked and flaky film
Film hard to dry, dried area cracked and flaky

NAdHhwn =

The above results clearly indicate that chlorhexidine gluconate uniquely acts

as a binder for the film and produces a uniform film.

Example IV

The following experiment shows the surprising benefits of the composition of
the present invention are achieved only by using chlorhexidine gluconate in

combination with ethyl alcohol and ethyl cellulose.

Composition Composition

Ingredients No. 1 (w/w) No. 2 (w/w)
Ethyl cellulose 3.5 3.5
Propylene glycol methyl ether PM 15.0 -
Isopropyl alcohol 73.0 -
Pluronic L 101 2.0 2.0
Pluronic L31 0.3 0.3
Chlorhexidine diacetate 1.0 1.0
Water 5.0 9.2
D&C Yellow No. 10 0.1 0.1
FD&C Green No. 3 0.005 0.005
Neutrogena Fragrance 0.1 0.1
Ethanol SD40 -- 83.8

-12-



' bi guani dé hydrochl ori de | odi ne 1.0 FilmCasting
grans of each of the conpositions was poured into a 98 mm di anmeter plastic
petri dish. The dish was then placed under the hood at 5 room tenperature

for the soléenb to evaporate overnight. The filmthus produced was
exam ned. sults are descri bed bel ow.

0.1 0.1' Bayqaqéshoro-neta- xyl enol 1.0 Pol yhexanet hyl eB‘?‘%pﬁ%Xf?éPve _

Composition No. 1 provides a very uniform film when 25g of the
composition is poured into the petri dish and the éolvent is allowed to
evaporate. In the laundry stain test, this composition produces a light

5 brownish stain on the cloth as a result of the reaction with chiorine bleach in
the wash. Composition No. 2 fails to produce an acceptable film. The film
was very flaky, not uniform, and had cracks all over. In the laundry stain
test, this composition did not produce the characteristic brown stain in the
wash which contained detergent and chlorine bleach.

10
Example V

The moisture transmission rate of the film formed from the
composition of the present invention was determined by the following
‘experiment. Approximately 2.5" diameter pieces of Tyvek® 1059B sheets

15 'Were generously painted on the rough side with the composition of the
present invention to simulate the application on the skin. After drying, a
:smooth and uniform film was formed. Sheets without the film were used as
‘controls. The water-vapor transmission rate was determined by using the
Fisher/Payne permeability cup. The results are tabulated below. For

20 comparison, water-vapor transmission rates of several commercially

available |.V. transparent dressing are also reported.

Moisture Transmission

Product Rate (gH,O/M?/day)
1. Tyvek® 10508 1265
2. Tyvek® 10598 with Film formed from 1081
composition of the invention
3. Opsite® Transparent Catheter Dressing 626
4. Tegaderm® Transparent Catheter Dressing 502
5. Bioclusive Transparent Dressing 486

-13-



WO 98/ 44962PCT/ US98/ 06317 Fi |l m From Conposition No. Film Characteristics

1Ni ce uni Y8R9 m no cracks or flakes 2Discontinuous, crBEKESS0§HA 1 aky
film 3D scontinuous, cracked and flaky film 4D sconti nuous, cracked- and
flaky film5Filmhard to dry, dried area cracked and fl aky The above
results clearly indicate that chlorhexidine gluconate uniquely acts as a

bi nder for Thesefresuitsiingigate dhatashen the compositiomof the ppesent \nvEnsionds | owi ng
experinment shows the sutprising benefits of the conposition of the present
i nvent i on &@Ppligd ke dy¥akorlGpoB shastadhereskiiegifémie pgrmeahig te maiskyabi nati on

with ethyl alcohol, and ethyl cellul ose. 10 ConpositionCo sition '
ot edi ent S5 3¢t a5 RoSber aigtote RghsTBsIan GHe 4148 SevBRboy | eno gl ycol

met hyl et her PN[LS..(] | so er || _al cohol 73.0 Pluronic L 1012.02.0 Pl uronic ‘
1310 30. 3 CRIUPREAlY AP AESSOB%01 o vat er 5. 09, 2 D&C vel | ow No. 100, 10, 1
FD&C Grgen No. 30.0050. 005 Neutrogena Fragrance0.10.1 Ethanol SD4083.8 WO

98/ 44962PCT/ US98/ 06317 Results - Cogglsiti on No. 1 provides a very

uni formfilmwhen 259 of the conpo poured into the petri dish and

e o vent I Bt RHORUAL Bonblctbl s Ry AR ol Ry 11

conposition pro

materials.

Comp. Comp. Comp. Comp. Comp.

Ingredients 1 2 3 4 5

Ethyl SD40 70.0 68.0 70.0 68.0 83.8
Hydroxypropyl methyl 1.5 1.5 - -- --
cellulose
Hydroxypropyl cellulose -- - 1.5 1.5 -
Polyvinylpropyrrolidone -- -- -- - 3.51
K90
Pluronic L101 2.0 1.9 2.0 1.9 2.0
Pluronic L31 0.3 0.3 0.3 0.3 - 0.3
Chlorhexidine gluconate 0.3 0.98 0.3 0.98 1.04
D&C Yellow No. 10 0.1 0.1 0.1 0.1 - 01
FD&C Green No. 3 0.005 0.005 0.005 0.005 0.005
Water 25.2 26.92 252 26.92 8.66
Neutrogena Fragrance 01 - 01 0.1 0.1 0.1

10  Film Quality

The films produced from Composition Nos. 1, 2, 3 and 4 were sticky
and took a long time to dry. This is due to the fact that both hydroxypropyl
cellulose and hydroxypropyl methyl cellulose are water soluble. The film

produced from Composition No. 5 dried much faster compared to the films

-14-



5br owni shygiqdislogn the cloth as a result of the"yréé"cff;i"c;)‘n ' hl orine
bl each i n"tﬁh%“{/;\?ash. Conposition No. 2 fails to produce an%@@’é’%ﬁ’%‘?ﬁ?b’ film
The filmwas very flaky, not uniform and had cracks all over.  In the -

| aundry stain test, this conposition did not produce the characteristic

Bampi o v Tormed fom EAmmbSaD NBsnLrd.cEa0R 4 AloWsyoT NS fIh IOTRhEAM  om t he
exper mont CHPRYOoRAEE E s SO, Aely TP & BUEKE e ot 175 ndseBencer s 15
brecent i noUneragr B EuBR AR HRD 7 LG AR WBORICR higBRER or VT g,

S0t h ANk e | 4R WA LAYRias SBBE1 aihERYbrHIR. | Kb EuBoused as

controls. e wat er-vapor transnrssio by using the

Fi sher/ Pay nRkRpiisERGATe! diserfetl- WHEh a55ildd Sn Mieskinbdl 8F gk Asbwv. For 20

conparison, water-vapor transm ssion rates of several commercially

avai | abl e lco¥hpdsitisserard ndﬁ.@ﬁ@kymm@_re al so reported. Product Misture
Transm ssion Rate (dH20/ M2/ day) 1. Tyveke 1059B 1265 2. Tyvek(r) 1059B
with Fil mfLaumedy Staining081 conposition of the invention 3. Opsite(r)
Transparent Catheter Dressing 626 4. Tegadern{(r) Transparent Catheter

Dr essi ng 502 5. Al efthesionepdsitionspdiderdt ppodgse the digfraciafistic stain of ‘

98/ 44962PCT/ US98/ 06317 These results indicate that when the conposition of
t he pr esentchiathexidinenwhen fahi¢ eentaining acnpal) valopgBokiheccampasiton wasl t i ng
filmis perneable to noisture and in fact, has a higher noisture

t ransnil8si sypsheddnideteraest epatainingeblaring bleaghai | abi e dressings. 5
Test Procedure For Zone Of Inhibition

Mueller Hinton agar plates are inoculated with standardized broth
culture (titer=approximately 108 count per ml) by evenly streaking in two
directions over the entire surface of the plate with a saturated cotton swab.

15 After the inoculum is dried, a 6 mm sample disk is embedded into the agar.
The plates are inverted and incubated at 37°C overnight. The clearing
éones of inhibition are measured and reported as diameter (mm) clearing
zone from one edge to the other. The clearing zones include the 6 mm

diameter disk size.

20 Zone of Inhibition
MM Zone of Inhibition MM Zone of Inhibition
Comp. No. S. aureus P. aeruginosa
1 19 10
2 22 13
3 20 11
4 20 12
5 25 13
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Exanpl e Anot her experiment was conducted using different film
form ng X&P@W%ﬂ%. Conp. Conp. Conp.PEHRPSHp.

| ngredi ent s12345 Et hyl SD4070. 068. 070. 068. 083. 8 Hydr oxypropyl -nmet hyl 1.51. 5
cel l ul ose Hydroxypropyl cellulosel.51.5 Polyvinylpropyrrolidone3.51 KO0
Pluronic L1012.01.92.01.92.0 Pluronic L310. 30. 30. 30. 30. 3 Chl or hexi di ne

gl uconat e0.18e tesioesyits indicatetiat albei thw s figyp thesa gomposiions Aeretf een No.
30.0050.005%60050.0050 gog WAt er 25, 226. 9225. 226. 928. 66 Neutr ogena ’

Fr agr ance0®TBCHY® 392108t 2. FuigUSANY B #8KHIIN0SA. The fi| ns produced from

Conposition Nos. 1, 2, 3 and 4 were sticky and took a long tinme to dry.
This is due to the fact that both hydroxypropyl cellul ose and hydroxypropyl

nmet hyl cel lul ose are water sol uble i produced from Conposition No.
5 dried nmuch faster conpared to th lél\}-l 4- formed from Conposition

Nos. 152, 3 andyd oftWRKEompdisid WeQRER f AhGRERaRIheon No. 5 vas

sticky. Again, this 1s dde to act pol yvinyl pyrrolidone is

sol ubl e i ndW@r@ﬁc@é‘SeM‘eeﬂﬁlﬁi"sycdrﬂ'aigﬁ\lthnéiﬁwé’Vf’&{brihbxio@n ' QIS&BHB%C& Wi th

nmoi sture. The filmquality was goo all the exanp No cracks or 5

f 1 aki ness vRibehongine\ddcetdlicwithoM agdsofadthftsski n, all of the above
conpositions forma non-sticky film Laundry Staining Al of the

conpositions did not produce the characteristic stain of chlorhexidine when
fabric containi nggradiems! Vol Ungofip. N 1cmi t Cofmp\aNo. 10 ed in
P

detergent containing chlorine bleach. Tes rocedure For Zone I nhi bition

Muel | er Hi | ates are i nocul d with standarglj ged broth culture
PO %540 4§ &4

(titer=approximately 108 count per m y evenly streaking in two
directions _over the entire surface of the plate with a saturated cotton
swab. 15 AFtR celdlosBocul umis dried,3® 6 mm sanple di S is enbedded into
the agar. The plates are inverted and i ncubated at 37C overni ght. The

cl eari ng zGmgrhekidinehgliconate ar e neastiOed and reported as dianeter (mm)
clearing zone fromone edge to the other. The clearing zones include the 6

mm Chlorhexidine diacetate - 1.0

Water 1.7 11.7

Ethyl cellulose was first dissolved into ethanol and the rest of the ingredients
10  were mixed. Films were cast by pouring 25g of the solution into a petri dish

and evaporating the solvent overnight.

Test Results
Film Quality: The film formed from Composition No. 1 was continuous
with no flakiness and no cracks.
The film formed from Composition No. 2 showed
flakiness and cracks.

Laundry Staining:  The film formed from Composition No. 1 did not stain
20 the fabric when treated with detergent and chlorine
bleach. The film formed from Composition No. 2
produced the characteristic brown stain when the fabric
was treated with detergent and chlorine bleach.

25 The two films were tested for zone of inhibition

according to the procedure reported earlier. The results
are given below.
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di anet er @i i3e. Conp. No. . Zone of Inhi-bition
I nhibiti o‘gb§$/4§df?eus MM Zone of Inhibition P. aerugi nosa %@%ﬁ@glﬁ 13 3
20 11 4 20 12 5 25 13 The test results indicate that all of the filnms from
t hese conpositions are very effective against S. aureus and P. aerugi nosa.
Exanpl e VI? 51(':&2 f.BItJ oW ng conpositions were nmade to denonstrate the

di f f er ence§°BEt %'?1' F% s cont ai ni ng either chl orhexidine gluconate or
chl or hexi di ne di acetate wi thout any surfactants. Ingredients Conp. No. 1

(VWAN)

(mm) Diameter Clearing  (mm) Diameter Clearing

Zone S. Aureus Zone E. Coli
Composition No. 1 22 20
Composition No. 2 13 16

Thus it is seen that an antimicrobial film forming surgical site
5 preparation composition is provided that provides a tough, ductile, flexible
and smooth film, that avoids the use of iodine as the antimicrobial agent and
that easily washes out of fabric without staining, even in the presence of

chlorine bleach and that provides a satisfactory moisture transmission rate.

-17-



Conmp. No. 2 gV\A Et hanol SD40 83.8 83.8 Ethyl cellulose 3.5 3.5

chl or hexi WO&48%conate 1.0 Chlorhexi dine diacetate 1.0 PEFESISIBIT 11.7
Et hyl cellul ose was first dissolved:into ethanol ‘and the rest -of the

i ngredients 10 were m xed. Filnms were cast by pouring 25g of the solution
into a petri dish and evaporating the sol vent overnight. Test Results Film
Qual i ty: Theyddtigndigndisf rom Conposition No. 1 was continuous wth no

fl aki ness and no cracks. 15 The filmformed from Conposition No. 2 showed’
fl aki ness and cracks. Laundry Staining: The filmfornmed from Conposition

No. 1 did not siain 20 hirhRRILiA MeRmrRRLadicH) She @RessaRsh and chi or i ne

bl each. The filmformed from Conposit 2 produced the characteristic
brown s§ ai goiipeRitione comprismgnas treated with detergent and chlorine bl each.
25The two filnms were tested for zone of inhibition according to the
procedure reportefughtivd selventfhe results are given bel ow.

a film forming material soluble in the solvent; and

chlorhexidine gluconate.

10 2. The composition of claim 1 wherein the chlorhexidine
gluconate is present in a quantity ranging between about 0.05% to about

3%.

3. The composition of claim 2 wherein said fugitive solvent is
15 selected from the group consisting of isopropanol, ethanol, ethylene

dichloride, acetone, ethyl acetate and 1,1,2-trichloro- trifluoroethane.

4, The composition of claim 3 wherein said film forming material
is selected from the group consisting of ethyl cellulose, methoxy cellulose,
20 hydroxypropyl cellulose, hydroxyethyl cellulose, hydroxypropylmethyl

cellulose, polyviny! pyrrolidone, vinyl acetate, and cross linked pyrrolidone.

5. An antimicrobial film forming surgical site preparation

composition comprising a homogeneous solution of: ,
Ingredient Amount (Parts/Hundred, {wt./wt.})

ethyl cellulose about 2.5 to about 4.5
chlorhexidine gluconate about 0.05 to about 3
ethyl alcohol quantity sufficient to make 100 parts.

25
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L2

Zone of I phibition: (nmm Diameter Ceariing (nm) Dianeter C earing Zone S.
AureUsZoﬁggggq%g?l Conposi tion No. 12220 Conposition No. 2%§Wgsﬁﬁﬁ§”it i's
seen that an antimcrobial filmformng surgical site 5Spreparation =~
conposition is provided that provides a tough, ductile, flexible and snpoth
film that avoigs th% use of iodine as the antim crobial agent and that

easi |y washes oBt of /PEISGMPAILHLER ClAIMPTHRGEr eQBRTISINGHBORrieRiEnce of

chl orine Q%gﬁig agd that provides a satisfactory noisture transni ssion
Tate. WD 9B2PCT/ US98/ 06317 What is Clainmed is: 1.An antimicrobial
filmformng surgical site preparation 5conposition, conprising: a fugitive
solvent; a filmformng material soluble in the solvent; and chl orhexidi ne

gl uconate. 102.Fhe cqﬂg%girﬁ&ﬁig&{o%lafrﬁh]wﬁ%gﬁrﬁ% ﬁ@ﬁ-iﬁﬂégpﬁgﬁqﬂgﬁgbout 3%

gl uconate is present In uant1ty ranging ween abo

3. The o [y | ' ' jtive solvent is 15sel ected
fronltﬁg g?@%%kkgﬁgﬂ%??%ng?QYQQEP%Fgﬁgﬁkgi%ﬁg%o|, et hyl ene di chl ori de,
acetone, ethyl acetate and 1,1,2-trichloro- trifluoroethane. 4. The
conposition of claim3 wherein said filmformng material is selected from
the group COHSiBIingTﬁéoammHSMKHbﬂ&@h¢7wm%ﬁmmﬁu£p¢deﬁ§BWe3@hydrOXYDVODY
cel l ul ose, hydroxyethyl cellul ose, hydroxypropyl nethyl cellul ose, polyvinyl
pyr r ol i donpolysxyproppleaeatondensdteccamnprisesbetvger alodutddieandsabant
antimcrobial filmformng surgical site preparation comnmposition conprising
a honogene2b% obthe compositionngr edi ent Anount (Parts/ Hundred, {wt./wt.})

10
9. An antimicrobial film forming surgical site preparation
composition, comprising:
a fugitive solvent;
a film forming material soluble in the solvent; and
15 chlorhexidine gluconate where the composition does not contain a
separate plasticizer to form an acceptable film.
10.  The composition of claim 9 wherein the chlorhexidine
gluconate is present in a quantity ranging between about 0.05% to about
20 3%.
11.  The composition of claim 10 wherein the film forming material
is ethyl cellulose.
25 12.  The composition of claim 11 wherein the ethyl cellulose is

present in a quantity ranging from about 3% to about 4%.
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et hyl cellul oseabout 2.5 to about 4.5 chl orhexi di ne gl uconat eabout 0.05 to
about 3 eVRVF48%ohol quantity sufficient to nmake 100 part sPCDYSS@RER17 - -

98/ 44962PCT/ US98/ 06317 6. The conposition of claimb5 further- -
conprising a non-ionic surfactant. 7. The conposition of claim®6
wherein the non-ionic surfactant is 5 a pol yoxyet hyl ene- pol yoxypropyl ene
condensat e. 13. g Therroreresiten of eainfl %wéemu?thm@m\fe $eleent’is

pol yoxyet hyl enepol yoxypr opyl ene condensate conpri ses between about 2% and-
about 2. 598! ?E’é’h@grrposi tion. 10 9. An antimicrobial filmformng
surgical site preparation conposition, conprising: a fugitive solvent; a
filmformng material soluble in the solvent; and 15chl or hexi di ne gl uconate
where the conposition does not contain a separate plasticizer to forman

acceptable film 10. The conposition of claim9 wherein the
chl or hexi di ne gluconate is present in a quantity rangi ng between about
0.05% to about 20 3% 11. The conposition of claim10 wherein the

filmformng material is ethyl cellul ose. 2512. The conposition of claim11l
wherein the ethyl cellulose is present in a quantity ranging from about 3%
to about 4% WD 98/ 44962PCT/ US98106317 13. The conposition of claim12
wherein the fugitive solvent is ethyl alcohol.
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