WO 01/ 28336 PCT(USOQ 41341 A TOPI CAL, NON- CYTOTOXI C, ANTI M CROBI AL
HYDROGEL W TH THI XOTROPI C PROPERTI ES FI ELD OF THE | NVENTI ON Thi s i nventi on
rel at es th@{mpgsl tions for disinfecting substrates, PEEUSIH4ILt| ssue, and
met hods of disinfection. The inventive conpositions conprise an

el ectrolytic chl oroxidizing agent, a viscosity-enhancing agent, an
electrolyte, and water. BACKGROUND OF THE | NVENTI ON Superficial topical

i nfections are W‘Fbﬁﬂ% y NONPFEFERIE m-rw@kbq“ F@@é&ﬁ source such as

chronic urinary I ncontinence, or are direc cont agi ous
nosocom al or endemnic souWﬂ'HWlKOi’erﬂElCrﬁR@PEBITIE&t Skl n condltlons often
| ead to maceration and ot her changes in skin integrity which provide the
opportunity for normally saprophytic bacteria and fungi to invade the site

and establish an infection, T#]@meﬁmv'gﬁmowst preval ent in the noist
environment of a skin infection is Candida albicans, - a yeast |ike fungus.

This type of i nfE¥s jnygniien felﬁﬁ%ﬂ‘ﬁpwt@ﬂ?&ﬁdﬂféfeﬁww » edema and
i ntense prujqd Hgﬁlg[tgsngrand Reobg Bfldisin lﬁﬁ.' Th@fn%éﬁﬁ\fé%rﬁﬂb%ﬁloﬁée bacteri al
SKIn-to-s

in origin my rect result o n contact wth a
cont am nat edomprsean electrolytic chieroxigizingsagent ssviscnsity-eohanting/agan, @ ed

cont agi ous %iicirellé‘*e? N Crt lons is nmethicillin resistant Staphl ococcus
aureus whic BRYMAN": cated in skin cellulitis, inpetigo, boils and

wound i nfections. On occasi on BAUKGﬂCDlONDQOF:HHEaNVENTM)Nt he infection is a
combi nati on of bacteria and f ‘ﬁq_l This is referred to as a m xed
i nfection, wher ePHPidial tapicalinterhionsarg ypicaly a coBReaHenr® ObBPAMANE benefit of

and the defd@eﬁ?é'&oﬁn@ shen QQéﬁmnicmrﬁEFﬁnéﬁﬁthﬁb% BRhRAiR P feldtBg teler m s
b

wherein the skin is breached ecially in chfoni ¢ wounds and ul cers, a

variety of awastagiausqasosemial gbe epie Roweei Bralongeddnoigtarivaislinc,
contam nat € L N&Shd Srafiedd 1 Aacrabict AitPHHef dihbes in skin integrity which

provide the opportunity for normally saprophytic bacteria and fungi to invade
the site and establish an infection.

The microorganism most prevalent in the moist environment of a skin
infection is Candida albicans, a yeast-like fungus. This type of infection is
usually characterized by erythema, edema and intense pruritus. Other
localized, topical infections that are bacterial in origin may be the direct resuit
of skin-to-skin contact with a contaminated vector. One of the most serious
nosocomially acquired contagious bacterial infections is methicillin resistant
Staphlococcus aureus which is often implicated in skin cellulitis, impetigo,
boils and wound infections. On occasion, the etiological agent of the infection
is a combination of bacteria and fungi. This is referred to as a mixed

infection, wherein dissimilar microorganisms coexist to both-the benefit of and
the detriment to the host.  In more serious maladies of the derimis wherein
the skin is breached, especially in chronic wounds and ulcers, a variety of
micro-organisms, both pathogenic and non-pathogenic, contaminate the site



of the breach. Non-pathogenic m croorgani sns constitute the normal flora of
i ntact skin, but these can becone pathogenic when thei boPiSREAS OVEr Whel m
the nat uP¥ 8% gefenses in a wound envi ronment, and subsequently cause
infection. Quantitatively, it has been shown by Kucan et al., that open
wounds can nai ntain a bi oburden of approximately 105 m croorgani sns per
gram of tissue without the clinical manifestation of infection.

" Conpar i sordf thef breiatl.c Nonpakiiogenic misreaiganisiys consiitjite theanormal fleratafe Tr eat ment

b obur don_drtatt Bt tek ol beehi palfiteniEiner ol Hambdt oklitent )0 2 @
wound ti ssUhe giafiraldost defensesciouendlind emvirohmient, dad scbse@ntly causer gani sns per

gramw Il qoffen result in wound infection. Wunds that are heavily
cont am nat € eﬁSP’hi croorgani sns, but not <clinically infected, are often

characterized bhuﬂarﬁi{_ e JitHaPBEéPShavin by Rita®E4l, QRat dpenWedundds a delay in

wound repair and healing. M croorganisns that contanm nate wounds have been
i npl i cat ed can maintdinpdiokuiders efapproximatahe1¢°avigrograanismepengsametheal i ng by

interfering:w . . i by, [ of nutrients
and oxygengt's\rgxkgéﬂ‘frtrh éﬁ*’?‘%&“ﬁ%’e}%@q@%@éé °§’r"£ﬁﬂuﬁ’é't i%é\'ﬁsﬂggaé? i gfl\_%,r " Cut aneous
Ti ssue Repa$uifadidineaand PhysidlopiciSadine inthefTré&atmeahof GlwonicRigssur®art 1. " Jour.

of the Amer_ . Acade f r naL.ol.0. 6),. 919-94 1985. .DESCRI PTI ON OF
RELATED ARTUISPS M@%‘—ﬁgs@%@zﬁ% 1é§i'nh 1”8&‘?{3@3"%6‘?% idFehed with a
host of di fhafr@ntis bisifificaht edlieAg forthewealtwounanigs g défepsesicetic acid to
hal ogen- based sol utions such as conpl exed iodine. Topical antiseptic

agents haveCprgsauesty piokirdgn of 19ymicgasganisms pengramwill oftar &suliyn i nf ect i on

produci ng b ﬁ@g{f&q,?- hsns; however, they al so induce chemical traunma and
necrosi s of Eost defense cells, such as nmacrophages, when used directly in
t he wound -2 Wounds that are heavily contaminated by microorganisms, but not

clinically infected, are often characterized by a prolonged period of
inflammation, as well as a delay in wound repair and healing.
Microorganisms that contaminate wounds have been implicated as an
important factor in the retardation of wound healing by interfering with
leucocyte phagocytosis, and by the depletion of nutrients and oxygen
required for normal tissue granulation. Ree et al., "Cutaneous Tissue Repair:
Practical Implication Of Current Knowledge, Part II." Jour. of the Amer.
Academy of Dermatology 13(6):919-941, 1985.
DESCRIPTION OF RELATED ART

Historically, wounds have been cleansed and disinfected with a host of
different types of antiseptic agents ranging from acetic acid to halogen-based
solutions such as complexed iodine. Topical antiseptic agents have the
recognized ability to either inhibit or destroy infection producing
microorganisms; however, they also induce chemical trauma and necrosis of
host defense cells, such as macrophages, when used directly in the wound



WO 01/ 28336 PcT/US00141341 site (Branemark at al., 'Tissue Injury Caused |
by Wund D sinfectants" Bone Joint Surg. Am 49:48-62, %‘?/%n'o b%geweaver et
al ., ' TopiW¥@PVA&6i i crobial  Activity" Arch. Sum 120: 2EGT . ).
Furthernore, topical antiseptic agents, which are known to be severe
cytotoxins, infringe dramatically upon wound-healing processes and greatly
I mpair the hosts' defense nechanism Viljanto, "Di sinfection of Surgical
Wounds wi t hasite (Brdriemark ebalgf "Tissued hjuliQausediiyMVourd Disinfectaigs? Bone 115: 253- 6,

1980. Frequentl t opi cal I crobials or anti i I dto

decont ani nat m&‘*@&n I&ﬁ' e EWSPV?O&&H ‘g{%g&ﬁafliﬂtﬁg@(péﬁ i on.

Ant i m crobi aA&i\/it?eAlrcﬁ%ufghilzo:zemnqsesﬁrmmbréeﬁbml aftiseptical Skin Preps”
and are used in alT standard protocols for skin.disinfection ranging from
veni punct ur cagentsrayhish arerkgowa)to bgsgyerg Avintoxing, dnjringg, dramaticalytpons ~and
antiseptics AL i y Ramshighes as a
nmeans of redﬂé:ﬁ"ﬁ({gR%%!@Bﬁrés‘%%?ggﬁ%ggé}ﬁgg@]@%ﬁ%gﬁgg’n.a%ﬁg mPat ent No.

3, 666, 679 t oVifjanto} yDisirifedtion of Suggical Weundswithout inbititiond Nosmal Wgurth ani oni ¢

het er opol ysagchar i, d i Qpol . |oL agent, a linear alkyl benzene
sul fonat e, aﬁﬂgm iﬁﬁgﬁ%ﬁgﬁﬁsﬂrﬂgg% Igi ng conpositions )r/ray contain
chlorine rel pagaentid tdpicst antimithobials ohantiseptidscaretused taldesontarhinatehat e,
chlorinated i SQCéanur_at,es, .sadi UME’?CN qri te;!w.and t.hle I |$& .However,
such conposi thedntact ddp,sitePiiprde sy grventions Astinygrebials used fRritiiis o
chlorine rel ﬁg@gsé% feguRied 28 "Suftfical SRinARRpSVand die udes i afstardattits. U. S.

Pat ent No. 4, ,483 t0 Bunyan is directed to antiseptic materi al
conpri si ng t heoteesistor skin gisifaetionganging fremeyanipunghie ismpjopgyrgicato| | agen, or
gel atin, and hla@td LEsi. [ LRvention is one
where the regc?:cﬁmgﬁ%%'r &%Jé%ﬁtl’g@%@%ﬁ\iﬁéﬁgﬁﬁgrﬁggga%t@élytgﬁsghgheet carrier.
I n anot her aehitidtareperscnntl handwashes asd means of cedusingtthe risiyefardsserite with
a substantial excess of protein. Such conpositions do not possess the.
superior pr 8B@th"b93'°8f t he thixotropic gels.

U.S. Patent No. 3,666,679 to Crotty relates to gelling compositions

containing an anionic heteropolysaccharide biopolymer gelling agent, a linear
alkyl benzene sulfonate, and various adjuvants. The gelling compositions
may contain chlorine release additives such as chlorinated trisodium
phosphate, chlorinaied isocyanurates, sodium hypochlorite, and the like.
However, such compositions require high concentrations of dilute solutions of
chlorine release additives in order to achieve the desired results.

U.S. Patent No. 4,035,483 to Bunyan is directed to antiseptic material
comprising the reaction product of a protein, such as fibrin, collagen, or
gelatin, and a hypochlorite. A preferred embodiment of the invention is one
where the reaction product is impregnated in or coated on a sheet carrier. In
another embodiment, a film is formed by reacting the hypochlorite with a
substantial excess of protein. Such compositions do not possess the superior

properties of the thixotropic gels.




-3 i11~" WO 01/28336 PCTNS00/41341 U.S. Patent No. 5,015,228 to Col unbus
et"al. relates to.a sterilizing device used with a nee Ising a
cover shd¥Q01453p6, gel medium The preferred gel nedi u%]b?gsg‘gﬁ%rogel
conprising an interlaced network of agar and a copol yner of acrylam de
crosslinked with the nononer N, N - nethyl enebi sacryl am de. Preferred
sterilizing agents include sodium hypochiorite. Effective anmounts of

sodi um hypochi oliS.PatenttNd &,015228/todvolumbus et al. elates ta a stecilitinge a desirabl e

gener al |y esiep WEnd iy e, BiipREa S Rt it Bl Sl MRS B l'or o

sol utions (préfefed gkl madinnde a Hydesyeh comptising an Jnteracedietldik afagdriced by

bubbling chlorine in a gconcentrated . solution of caustic soda. These bl each
sol utions AN my&nﬂéaewm'eéﬁwﬁesﬁw e(ﬁ‘l’°’!‘>°6'lﬁ"tﬂﬂ“ﬁydr oxi de in order

to avoid dﬁﬁ@tnﬁeﬁﬁi&&maﬂ%&é PBrefeired St dueRRAREIAS s6digml utions a hi gh,

i
buffered pH as” we as a corrosive nature en applied to skin or mucosa,
and a cyt othyppchlerdtee Effeativeramounts of sadiemdwypachiorite mist be highly diluted

di sinfecta Lyl - ently problematic. Such
conpositi oqé °§‘f33?§§%'@?§?§SES%%‘SB@%"}‘# gg&{éﬁ ther a liquid or a get, both
of whi ch have i iFrer anichidrinedontairgedisinfautdrits atd genepdlly unsgtisfactpryoducts to

i ntended treatnent sites is.difficult to. contr.ol S ruyn-off spi |l | age,
and poor cofﬂffﬂpfﬁ%ﬂ?pl'g?@'bo%m“? newﬂ?tsﬁe@“s?%ﬁ?%f"'e%ﬁf’ﬂi gel s are not
easi ly di spaas@fsol@iths Mbllecé&%B%Blih chlérih@ rfa 8bfeenfatedrounds as
easily as |iquids. SUVMARY OF E INVENTION It is therefore an object of

thi s i nventsalitionef gausticorasa Haepe blsashsolytions mestrontain aconeidaimble ti ons by
D or oy LS SEUR ARl GBI BBl R AL ¢ L
wat er . Suchcarompo hiypochierita selutiorisea high, biffered pHes wellasoa corrosive
nature when applied to skin or mucosa, and a cytotoxic effect upon tissue.
The common forms of topical disinfectant compositions tend to be
inherently problematic. Such compositions are generally in the form of either
a liquid or a gel, both of which have inherent disadvantages. Application of
liquid products to intended treatment sites is difficuit to control, as run-off,
spillage, and poor containment are commonly encountered problems. Thick
gels are not easily dispensed, and may not reach the entire surface area of
wounds as easily as liquids.
SUMMARY OF THE INVENTION
It is therefore an object of this invention to overcome the problems of
the prior art compositions by providing a disinfectant composition comprising
an electrolytic chloroxidizing agent, a viscosity-enhancing agent, an
electrolyte, and water. Such compositions are safe and effective, broad-
spectrum topical antimicrobial agents and are in the form of a thixotropic, non-

cytotoxic hydrogel. A related object is to provide a method for topically



spectrumtopical antimcrobial agents and are in the formof a thixotropic, .
non- cytotoxic hydrogel. A related object is to provide g{‘g@w for
topi cal | y WQ 088361/ 28336 PCT/ US00/ 41341 di sinfecting af e, which
conprises applying to said substrate an effective amount of a disinfectant
conposition conprising an electrolytic chloroxidizing agent, a

vi scosi ty-enhanci ng agent, an electrolyte, and water. It is another object
of this invealiinfeotiigoa pulsstiate whictetdmprisels applyirgi togaid subsfratean i nf ect i on,

whi ch i ses _applying.to. i ent in.need thereof ffecti Tt
of & di si nf CHERINS BOMYIL & SinBSiasT PampREHaT nanting g SEericor oxi di 21 ng
agent, a vi S&ﬂb?bki&izm@*hyéﬁi,wim@f-enﬁéhcmgesgénalaxﬁtaemmme,wwoaté@ the

infected area and/or "the surrounding infected area. Atopical infectionis
under st ood by t hdige apether ebigetraf this invention torrovide aguethed ettregting@al |y to a

m nor infecgly . L ﬁ}% f 1 e ' es typically
superfici al Ctéhgghpgggt}rﬁ% .h Ir;&reg #B%&P%ﬁég'ﬁgf%@%ﬁe#ﬁa\%m ilon to
provi de a nesffentivebmburixifiandjsinfectani comnposition comprisingdaroelectrdiyict ed wound,

whi ch conprises applyin 0a patie Ln need thereof an effective anmount
of & conposi AERXEBGAEhg dredsRy-aBtnath TR A edims g vt S
Vi scosi t y- enfaaisfeted agginand/enthe lsefrbumding Mfect@hsrennretopical ikfeetisroist am nat ed

or infected area and/or the surrounding contam nated or infected area. A

heavi |y contéferdpedibyiase af ordinark skl dbthe aittoyrates geraral 9iayaingr ski | in the
art to nmean iF\{/éﬁ‘lﬁlr:]\;)‘,cbatc{'&‘?al bivd/BeRKGANN naRnd, AHIdHAL Ribidirly SLsrfciariani sms, but

not clinical I'nfected. Such wounds are often Characterized by a
prol onged pelocdizedf inflanmmation, as well as a delay in wound healing or

e oy o RS S BRSSPl s fpatiganary =1
i cr o- or gani beavilp eonigrmiwated ot infecterl wotnd, svhichi doknpmisg‘aslapﬁying thaect of this
| nvent | on O BledY it (IEIRR A Slectf BRRPL! £ SorRPodiftn tomprsh o 1 Prior to

electrolytic chloroxidizing agent, a viscosity-enhancing agent, an electrolyte,

and water to the contaminated or infected area and/or the surrounding

contaminated or infected area. A heavily contaminated wound is understood

by those of ordinary skill in the art fo mean a wound that is heavily

contaminated by micro-organis_ms, but not clinically infected. Such wounds

are often characterized by a prolonged period of inflammation, as well as a

delay in wound healing or repair. Heavily infected wounds are understood by

those of ordinary skill in the art to mean wounds with a bioburden greater than

10°® micro-organisms per gram of tissue.

it is still a further object of this invention to provide a method of

disinfecting an intact skin site prior fo a surgical or invasive procedure, which

comprises applying to a patient in need thereof an effective amount of a

composition comprising an electrolytic chloroxidizing agent, a viscosity-

enhancing agent, an electrolyte, and water




conprises applying to a patient | n need thereof an effective anobunt of a

conposi ti Q rising an electrolytic chloroxidizing g@Riseedisddi Scosity-
enhanci ng}g W an electrolyte, and water -5 WO 01/28336 PCT/USOQO 41341
Such objects can be achieved with the thixotropic hydrogels of the present
I nvention. The Theol ogi cal characteristics of thixothropy, in which the
apparent viscosity decreases as the systemis disturbed by stirring or

shaki ng and t h&uchebiactreepnhs achievad-wiuthedhixalsepie Rydrogels oftheeci al I'y usef ul
> Anini strati : . : . c ALy
b |1ty 1o sy et e Hisbidod BarsBiARId Y sikSGFp) H wiff G IS |
devi ces sucdppasentvigcositypdaryeases asdha gystemds tlishabedby siirring esshaking

characteristigc, di sadvant‘? es of. .di ﬁgensi ng thin i @ui df,ar}ﬁ t hi ck gels,
wher e t hi n EERESVETR AU RESRAS pRdoManty ih gspeciall Herlul T the and

per manent | yadriinistratién nd ase6f theenveation Hestribed hesin. THE abiilyee IaQFiyc al phase
shift fromgel to sol to rovides product admnistration [atitude. The

el
conposi ti ond p@qypteﬂoéhaﬁkiy%m tgﬂé's? 6f simple delivansdavicssisichpa PUE® . The
properties g é‘r@ahﬁ'sﬁﬁééib%éﬁé‘ééﬂf\ﬂg%t Ehér%Bﬁfi&t?é’di Cf!vhhf?a es of .
vi scosi ty-ernthanci ng dgent. e electrolytic chloroxidizing agent conprises
hypochl or i t dispensirgnithin iquidscaridthick gelsc wherenthin ligidsrcapaoee tgntaihed parti al

cvord one prtetRatbi e o pkn el oF LT AR e s BEER R oSSt
i nventi on h¥ke thedlalpcal phasd shift fronsgs to solad gai proviieeprodhiétect | ve treat ment of

t opi cal bactgri al and fig‘ﬂ%gl I nfections, the treatnent of heavily
cont ami nat e8d@inigtigfign fat unds, and the preparation of an intact skin

site prior to a -pug edrPbsifiin ib BYAEIaBE iRIRERANITE a tRMEHOPISRIrBE!. Rer cal i zed
W t hout exhibiting the cytotoxic properties of simlar antimcrobials and
anti septics PI’QDEBGQIOP"WECND@FWHEWmEEﬁTIeGmParted by the viscosity-enhancing

agent. The electrolytic chloroxidizing agent comprises hypochlorite ion and
hypochlorous acid, and is prepared by the partial electrolysis of a strong
solution of sodium chloride in such a way as to avoid the presence of any
caustic soda in the final product.

The present invention has a wide variety of uses, including the
effective treatment of topical bacterial and fungal infections, the treatment of
heavily contaminated or infected wounds, and the preparation of an intact
skin site prior to a surgical or invasive procedure. Such uses may be realized
without exhibiting the cytotoxic properties of similar antimicrobials and
antiseptics.

_ DESCRIPTION OF THE INVENTION

This invention is directed to a topical, anti-microbial, thixotropic
hydrogel prepared with varying concentrations of a viscosity-enhancing agent
which imparts hydrogel consistencies that range from a heavy liquid to a
thick, slightly cloudy gel. The preferred anti-microbial agent is a unique



This invention is directed to a topical, anti-mcrobial, thixotropic |,
hydr ogel RV W th varying concentrations of a viscasigseosnanci ng
agent which i'nparts hydrogel consistencies that range froma heavy liquid
toa thick, slightly cloudy gel. The preferred anti-mcrobial agent is a
uni que -6 WD 01/28336 PCT/ USQO 41341 electrolytic chloroxidizer which is

manuf actured by the partjal electrolysis of a stron ol ution_ of sodium
chl ori de i nele ‘PM%F%‘9"0&'9_'296‘”3@5i'%"\aﬁﬁfaﬁ?“&‘b%@e(ﬂamaiﬁf?cgalﬁ'ﬁPf:asoda in the

final produglongTiifutl df soALATEHINTIERh BRER biviy ¥'t6 a951aTHE BresBhédlsf Pal Iy i n

t he broad- spectrum anti m'crotl al action of "an electrolytic chloroxidizing
agent, nmananmyacaustiodody inthadinalprod@tp. A, Genova, Italy, and sold under the

regi stered tradepnr ' . rol vt Idizer, at

maxi mum concentr %W%%@&%ﬁforg%meyeﬁe ghﬁéé‘%ﬁﬁ 'Iégﬁ?'gr]b%&'lf%?ooo ppm and
forns appr o¥pestiuat sntdticrobitl aption offan digetrotyiic chiorexidizingl agei®CL) , al so known as
free available chloripe residual. L Hypochlorqus acid is the nost effective
of all chl omwfmﬁﬁgamuo\w@s lsé%in cﬁg%'i‘Pd'ﬁ' @Vrﬂ@&@fﬁ asidhecid is due to
the rel ativefasRdiddemit Auching®n penetrate bacteriumcell walls. Due to
its I ow nol ecular weight and its electrical neutrality (absence of

el ectrical char gkhe elepieolpliswhioraxidizar, et maximum sgncenirptier hes anAcive d i s
COTE ) 5ok afibnt Mloqd S KGR pledime oA 87, e Mo a0
the el ect r ohypochlarbusacist (dOLE), alscienown assfree avkilalde chiorihe eepidual.rent
o e S uRRRRLS RS A el SR BB S, (300 1175,
p. 223, Fi gefiiehcy of hyptehrsusacidliseluedo ttiesrelative eagd-with dhichriteamas ed
chl ori ne. | ePeneiSaBBERRMAale: DiehBE SWbroBedREMPENLEY tin hypochi or i t e

electrical neutrality (absence of electrical charge), the penetration of cells by

hypochlorous acid is comparable to that of water. White, Handbook of

Chlorination, Van Nostrand Reinhold Company, New York, N.Y., p. 216

(1972).

During the manufacture of the electrolytic chloroxidizer, the pH is

reduced with concurrent formation of hypochlorous acid, which is nearly one-

hundred (100) times more active than the hypochlorite ion in common bleach

solutions. id. at p. 223, Figure 4-15. Therefore, due to its lower pH and

increased formation of hypochlorous acid, Amuchina® is effective at active

chlorine levels subStantiaIly below those of standard sodium hypochlorite

(bleach) solutions to obtain the same results. The exact mechanisms of

microbiocidal action of hypochlorous acid is unclear, but as early as 1946,

Green and Stump concluded that the chlorine of hypochlorous acid reacted

ireversibly with the enzymatic system of bacteria, thereby killing the bacteria.




(bl each) solutions to obtain the sane results. The exact nmechani snms of

m cr obi o&b@@n g3yl - on of hypochlorous acid is unclear, kprnRbofiddl y as 1946,
Green an np concl uded that the chlorine of hypochl orous acid reacted

irreversibly with the enzymatic system of bacteri a, thereby killing the
bacteria. -7 WO 0112$336 PCT/US00141341 G een and Stunp. "The Mde of

Action of Chlorin . 38:.1301, 946 ., This anti - m CI’ObI al agent
i s coupl ed GieeR aag\ﬁt'é‘ﬂesﬁlgﬁw&ﬁ’gﬁﬁgmh 0""3\ Jour AWWA 381304 ¢ ng agent
refers to agygagent that, when applied in various concentratlons in an

aqueous nedium results in the formati on of stable édrogel s that exhibit
t hi xot r opi ¢ pr of&istandigmicrehial @ggnpis coupled witbasyissositenbarsingjageidnt may be a

cl 2y, e thek BBl Aoty SRR fers i Borf HRRUAB bngibo WFwidert Lon, the

hydr ogel vi'sCOSI eved use rrely synthetlc
m ner al whiconcestrations irtanhheemﬁmeahm; respitsimibedbrmatientopstable i n structure

and conposition. Unl natural cla sypthetic mneral, is typically
free of W(?Q%%‘ha&?g"@%’@w g'?"c'??ﬁ NEHXAMPIS, A I3GPSIYy t he” Aneri can

Cheni cal Sogirahking agBRIaRbe A4y, %‘ﬁhérn&ﬁr\él éﬁs (b, Wges the nane of
Sodi um Li t hi um Magnesi um Si |l i cate (Reg. : 320- 86- 8%“ and in the
e

Cosnetic, Tenbedimeatofihe inveptiom tee %99%“‘%&@8?)/ may papchiered Byithey as  Sodi um
Magnesi um Sﬁéé &faatneen(h—lr%ﬂl §¥;§t E‘ﬁ&‘ﬁiﬁe?algﬁ e aklnstﬁ“ﬂ‘?# ﬂ%ﬁ%&%x% under the

trade nane Laponite regl stere emar ay Products,
| nc., Gonzahetoritd xsteucture aadchotnpnsnbo Linflennateral wiaych syrgheticemipesdi er r ed

Ch e o A ek SPGB B R ek AL oo oot
t hereof, ar Amesleiruchém|ohhSoc19ﬂy%S@ﬁ§mlaaltAbsTrbetsfSlinh@é\l(mgS)Cdlﬁhér fiener al s,
g\l assified bg/mgtog gg&lld;nethhlUl‘X I\/?agnesnum Slﬂgaetg (l-%ccol\god%g 26-%6385]%ni1 rilnvent ron: 1.
nor phous
the Cosmetic, Toiletries and Fragrance Association (CTFA) dictionary as
Sodium Magnesium Silicate. This synthetic mineral is sold commercially
under the trade name Laponite®, a registered trademark of Southern Clay
Products, Inc., Gonzales, Texas.
in addition to Laponite®, which is the preferred choice of a viscosity-
enhancing agent for the present invention, certain semi-synthetic and
naturally occurring clay minerals, including mixtures thereof, are useful in the
present art. The following clay minerals, classified by structure, may also be
used according to the invention:
L Amorphous
Allophane group
i Crystalline
A)  Two-layer type (sheet structures composed of units of
one layer of silica and one layer of alumina octahedrons)
1. Equidimensional Crystals



All ophage group Il. Crystalline A) Two-layer type (sheet structures
conpose one layer of silica and one | ayerpefyghoMivena

oct ahedro%‘?&ﬁf&%mw di mrensional Crystals -8 WO 01/ 2%336@$3CTI Ugu@/ 41341
Kaolinite Group Kaolinite, Nacarite 2. Elongate Crystals Halloysites B)
Three-| ayer types (sheet structures conposed of two |ayers of silica
tetrahedrous and one central dioctahedral or tioctahedral |ayer.

Montmori |l onite, sauconite, verni df@qlipde GRMR ronite, saponite, hectorite,
bentonite. C) Chain structure type chigfté‘mfd%ﬁfe | i ke chains of silica
tetrahedrons |inked together by octahedral groups of oxygen and hydroxyls
containing Al and My aton® aElomgetegfnyetalssepi ol ite and pal ygorskite. The

swel l'ing properties of these nﬁq%ﬁh él ay mnerals permt coll oidal
particles to formupon hydrati ®%e col I oi dal particles exhibit

repul sive electrical BpUT FEiRee-Riyer ypes (smétﬁrmmeabbmpbsecmfitmai n a uniform
suspension in solution. Wth t addj tiopn of a LG i
sodi um chl oride, potassi RSP '!"H’etetrélﬂ%‘ﬂ?”?%“ ﬂ%e E‘?ﬂ Tagamgﬂa §g’?§)en5| on,

the repul sive particle chapgQtartdallférC MbnihéHllohits; 3abEoniR) | owi ng t he
formation of a gel with rheol o&gcal Characteristics that are typ| cal of

the clay mineral used. Thevermistlited ngatronitensaranita: kectertebaitenierti es and
(heoLoyt cal, behayt o ES0Agh SRk (RMANE g PR ne ool
and revert once again to atetmlnndfenﬂ linkked together by octahedral groups of
oxygen and hydroxyls containing Al and Mg atoms)
attapulgite, sepiolite and palygorskite.
The swelling properties of these natural clay minerals permit colloidal
particles to form upon hydration. These colloidal particles exhibit repulsive
electrical surface charges, which are able to maintain a uniform suspension in
solution. With the addition of an ionic compound (e.g., sodium chloride,
potassium chloride, etc.) to the colloidal suspension, the repulsive particle
charges are reduced significantly allowing the formation of a gel with
rheological characteristics that are typical of the clay mineral used. The
formed gel demonstrates flow properties and rheological behavior classically
termed thixotropic, wherein a semi-solid gel can be induced by shaking or
stirring, to become a sol (a thin liquid) and revert once again to a semi-solid
gel upon standing.
In another embodiment, organic modifiers and clay mineral viscosity-
enhancing agents may be combined in order to realize the best properties of
both. When used in combination with an approximate ratio of 4 parts clay
mineral to 1 part organic modifier, the clay and the organic modifier may be

combined to provide a viscosity-enhancing agent. Organic modifiers are



gel upon standing. In another enbodi nent, organic nodifiers and clay

m neral viscosity- enhancing agents nay be conbined in order to realize the
best prowooissssof both. Wien used in conbination wi t RCIASEMAxi nat e
ratio of 4 parts clay mneral to 1 part organic nodifier, the clay and the
organic nodifier may be conbined to provide a viscosity-enhancing agent.
Organic nodifiers are -9 WO 01/28336 PCT/ U900/ 41341 generally cellulosic

in nature, ﬁ@%%lﬂ@ic?ﬁlﬂa‘(w’é?% ey ‘g’ﬁgﬁ'ﬁ‘%sg?’g“ F“r%(r:ﬁ g}e)ﬂﬁn?/‘ghxm ropi c gels.

Non-limtifg ex es of such organic roxypr opyl
met hyl cel thikatropjc geler Nondimitingoexanyples of suchianganit:modifides, include boner , xant han

gum and paql yvi nyl pyrralidone. Sodiu hlori LS _t.he eferred electrolyte
P e emButRerpBY Ry Hiinas et Wi idonld AER) oo al kel
eart h net alcafbdhmict, xdrititdn geihsasdpsiyvihylpyrrdlidogé.ect rol ytes such as the salts
of potassium nagnesi um and, cal cium can al so be used to initiate ionic
bonding in the 539\‘1’&{ ‘F’B?F"?ﬁ IS t'ﬂ?\PS@fﬁ’F@p&E“@@Y‘E.'" &'% %’Fh%é'ﬁ“&@t- Qt@%& rol ytes
produce gelcsngoghdgri@@diﬁg, 8ikali A&l Wb YNalildarth 1SS! 4tk thgf ng sodi um
chloride. In I sinfectant conposition conprising an electrolytic

chl or oxi di disagsegjatetintoplectiohies sychanithasaligotppiassivmanagnesiuim angt e, and

vater, the Gt oo ulss s Hiker Ao BBHE BE hifbn gPout 0,01 to about

10% by wei compositron. Accofr 0 one enbodi'nent of the
i nventi on, thirotrdysic delsi Witerriatine electrolytesi groduce getswitid propettizst he present

' tion, the electrolytic chioroxidizi ti hl ori
content of GBI GoEs S EAHI EhlBEE g SR IecR, STBRRSIIhe content
refers to tdenmidMgdn elebtrdIid ShidtEXidiingl dgent, 20fisdosBEefidrRingdyengns in

solution. According to another enbodiment, in the disinfectant conpositions
accor di ng t¥ ¢elgetrelytesand watardhe elastrolykrois presant i 3n amounicbfrem di zi ng agent

has an  actipit 619136 BBuC A% ) weidhtiof HE aftisitioRC ¢ 0 about 1100 ppm

According to one embodiment of the invention, in the disinfectant
compositions according to the present invention, the electrolytic chioroxidizing
agent has an active chlorine content of from about 100 to about 11,000 ppm.
Active chlorine content refers to the amount, in parts per million, of free
chlorine ions in solution.

According to another embodiment, in the disinfectant compositions
according to the present invention, the electrolytic chloroxidizing agent has an
active chlorine content of from about 200 to about 1100 ppm.

According to a preferred embodiment, in the disinfectant compositions
according to the present invention, the concentrated electrolytic chloroxidizer
solution is diluted from 11,000 ppm to provide a free chlorine content of about
500 to about 825 ppm.  According to another preferred embodiment, in the
disinfectant compositions according to the present invention, the concentrated
electrolytic chloroxidizer solution is diluted from 11,000 ppm to provide a free
chlorine content of about 550 to about 825 ppm. This concentration has been
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According to a preferred enbodi nent, in the disinfectant conpositi.ons . .
according to the present invention, the concentrated elg&fsabiziC

chl or oxi d™2886| ytion is diluted from 11, 000 ppmto prow%e a free

chl orine content of about 500 to about 825 ppm According to another
preferred enbodi nent, in the disinfectant conpositions according to the
present invention, the concentrated electrolytic chloroxidizer solution is
di | ut ed froshdvin Goige effective against alwide mnge of pathegenie:spasiascaafibagieriabout 550 to
about 825 ppm .Th(% s.\rl‘gs%gce_ntration has been -10 WD 01/28336 PCT/US00/ 41341
shown to be gag ¥ gainst a wi de range of pathogenic species of
bacteria, fungi T processisidilutiid thefulbstrengtb{1100Qppma@activeeclilofide)st r engt h
(11,000 ppmactive chloripne), electrolytic,chloroxidizer is_routine to
those of or G'%HPM'%RWP‘\PPXPJ?F%I‘?EWHE'F? {q;tb%se EQ%JHB‘F 8’%@"3‘&? ?g' 87 oni zed wat er

| s conbi ned gyhdy le.ZQQPéFﬁ d8loRizbd Watdriis combinel With® gfts diectidiyticd a

di si nfectant conposition having 220 ppm active _chlorine; 95 parts

dei oni zed wahleroXidizerderyieldba disinfectantcampositioa hayipg ¢2p ePmcagtve oxi di zer to
yield a disi k LRASHiLd ' ' 0rine; and 90
parts dei onicgfé)gﬁéiaasfge? 'S céo’?%%‘f’d;"gé{é\?ﬁ%%é%a%gs??g%?%gf'ﬁ |K(E:) chl or oxi di zer
to yield a ¢hiirofidizéraotyieibadiziifedtant doapiosiion baeing 560 pom adtivechl ori ne. The

hectori te vicoRube §Est B cjoheis potenis Eindiied D8RG RER PRRRIMC 00, oauce
a sol that ‘hpRekdiaéas yvied a diifestharcdngidsitohdadingd 100@psiactibed, but which

qui ckly [liquefies again when agitated by stirring or vibration. For clay
suspensi ons SN@MNB- negati vel y charged nicelles (electrically charged

col | oi dal parti chfghilufeectdy@t eXiofBadidt$olibh iehed CombinBl withans! sodi um

produce the typical thixotropic systens. Laponite(r), with its clay type
structure, idctorteviseasity enhancinghagrtovater andhyodiumcelogde, tadiodiice@n t oget her

i ont . b E 4 BBl Sl oo, LHRGAICH Ry on O
liquefies again when agitated by stirring or vibration. For clay suspensions
with negatively charged micelles (electrically charged colloidal particles), the
hydroxides and halides of lithium and sodium produce the typical thixotropic
systems. Laponite®, with its clay type structure, will segregate into numerous
tiny platelets and align together with ionic bonds to form a thixotropic
architecture. Upon dispersion of Laponite® in deionized water, an electrical
double layer develops around the platelets, resulting in an electrical repulsion
between platelets so that the system remains in a static sol state.
Subsequent additidns of electrolyte, such as sodium chioride or the
antimicrobial electrolytic chloroxidizer, cause the double electrical layer |
surrounding the platelets to weaken thereby allowing electrostatic and Van
der Waals attractivé forces to dominate and the system to develop ionic

bonds which fosters the transition from the sol to the gel state.
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doubl e | ayer devel ops around the platelets, resulting in an electrical

repul sion between platelets so that the systemrenmai ngpj tic sol
state. gﬂ)@@(ﬁ’ént additions of electrolyte, such as sgg#@ﬁ]&gﬁ“gri de or the
antimcrobial electrolytic chloroxidizer, cause the double electrical |ayer
surrounding the platelets to weaken thereby allow ng el ectrostatic and Van
der Waals attractive forces to dom nate and the systemto develop ionic
bonds whi ch f osireaccordancemithsan érobodiment ofitbe prgsenbinvéntiopenst ate. -11 il "

b e T i T
P?/g%cglbglrj It tagdgggz)a/émohs agidd(HOGI) it aaonuenteation of fitkilaboat 0022%Meent rat i on of

o ,about 0.11 % w w, ich constitutes the avail abl e
chl orine ofabPHEoﬁf]%faW’W' ¢ 'té‘#%q WP@W\BA%% céﬂ'é’?ﬁ ‘.’fttﬁeg’m%t.r opi c,
Vi scosity- | ; i _OA {hi bk f la Na.7.,((St.
Vo5, 5 Li 0. SPSon AR08l AL AR e g R o't o 1096 v w
and serves confarmingjietthergmpiricablegpulai N ,d(SioMei slgs Ha(@del  cisrysedt ed. 1n a

preferred ephadi ' ' e, qf ' | ori de which
conf or ns td%e“gﬁﬁ?tﬁggf%pﬁ%?g% w’ﬁa%ul,aseé\géfa%otrrr‘%ﬂegg%h ron%go. 1 %to 10%
w w i s addednic boadingdias ieehicomplited. alntespreferred émisddimenta high@adtyng bet ween

t he hectorit i cel.l e _platel efs. of .the hi xqQt r.opi ¢ _vi SGosi ty enhanci ng
agent. The ‘di%s'lg:‘ﬂr@g? Bﬁ%)"‘ﬁ‘fmﬁg Nfe gfenga ?r_fﬂsﬁﬁ ﬂ?%erf'_ﬂ'é'c?' 9@?1?‘%/'_% may be used
for topi cal NYCHiafd tbMpFsedfrém DA% 6 40% wiNis @868 PRé 86diumiblotideg to said
substrate an effective anount of a disinfectant conposition conprising an

el ect r ol yt i 3t i Bitiglg ignishogdingdietween thedestorits micele piatelets Shtha | an
ielme/gtn{ i()loxt ?,!“X&PH“’W?,*%“ aitan jngia%%ﬁﬁt ant conpositions according to the
y al so be sed In thod for the treating a topical

i nfection, whi chTheodipinfestant apppegsitiaps according to the invention may be used

for topically disinfecting a substrate, which comprises applying to said

substrate an effective amount of a disinfectant composition comprising an

electrolytic chloroxidizing agent, a viscosity-enhancing agent, an electrolyte,

and water. .

The disinfectant compositions according to the invention may also be
used in a method for the treating a topical infection, which comprises applying
to a patient in need thereof an effective amount of said disinfectant
composition to the infected area and/or the surrounding infected area.

The disinfectant compositions according to the invention may
additionally be used in a method of treating a heavily contaminated or
infected wound, which comprises applying to a patient in need thereof an
effective amount of said disinfectant composition to the contaminated or
infected area and/or the surrounding contaminated or infected area.

Additionally, the disinfectant compositions according to the present

claims may be used in a methad for disinfecting an intact skin site priorto a
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to a patient in need thereof an effective anmount of said disinfectant _ | .
conposi tiQn &%%e i nfected area and/or the surroundi ngpg a3y area. The
di si nf ect AR EEMBosi ti ons accor di ng to the invention may additionally be
used in a nethod of treating a heavily contanmi nated or infected wound,

whi ch conprises applying to a patient in need thereof an effective anmount
of said disinfectant conposition to the contam nated or infected area

and/ or t he Surgicalerinvgsive RTeeeHHER, whichrcomprises applying 4o a pgtientimhegd vy, t he

di si nf ect angvé,?g?%?%&éégog aﬁ%ﬂ{g@gﬂ'ﬁﬁm él{)n?&%ﬂb anc%,g&@gay be used in a

met hod for cting an inta Site prior-to WO 01! 28336
PCT/ USQQ' 41 3hibroxidizigg @glent a visooaity-eshancingeapent anveiéctiolyle qadivater appl ying to
a patient in.nee t hereof an effective anmount of a conposition conprising
an el ectrol &4@@% | or oxi di zi ng agent, a viscosity-enhancing agent, an

el ectrol yt e, mamifactaiity Methoa ot ThikbtrogieHydrogelg Met hod for Thi xotropic
Hydrogel (1) From about 0.1%to about 10%V\AW_Lquni tegrg, dependent upon
the desired}inkromiabeut?.ive tojabout e \w/yiLapapites gdepgndent Wranitae| v si zed
vessel containi REsibdFital viiebaly %%magPegaéﬂtos%&amgeﬁsd hbghy shear, high
speed m xing. The mxing is con_fl.nued until the Laponite(r) is fully

hydrat ed and t he cootainingy.S\Bpdeienized water updgr qontintausdigh siwar,diglhbout 10% w w

of full strengt hﬁ@&&ﬁﬁ{i)ﬁﬁ%t jrﬁe rrﬁ)mlgrtf{s%b%é@urﬁi%ﬁ&%%gﬁ@i@ﬁﬁlyye chl orine),

dependent upon t esired conce on of a rne’in the final
product, is sl owhydratetiland the soidiomappeans dearst ep (1)  under continuous high

et MO0, 5P e el BRI U bR SRl o5
sol uti on appears cqlgpaidizérd) 1/000Ppabadtive Ghibrifie), Gepdiient Ugpthew of a U. S. P.
grade sodium chl oride, dependent, upon the concentration of Laponite(r) in
the mixture in Stc[gglred concentration of active chlorine in the final product, is slowly

added to the mixture in step (1) under continuous high shear, high

speed mixing. Viscosity of the mixture will increase significantly. High

shear, high speed mixing is continued until the solution appears clear.

(3) From about 0.1% to about 10% w/w of a U.S.P. grade sodium chioride,

dependent upon the concentration of Laponite® in the mixture in step

(1), is added to the mixture in step (2) under continuous high shear,

high speed mixing. Viscosity of the mixture increases dramatically.

The resulting composition exhibits excellent thixotropic properties. It is

a semi-solid gel upon standing, but upon shaking or stirring it becomes

a thin liquid. Left to stand, it again reverts to a semi-solid gel.
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(1), is added to the mxture in step (2) under continuous high shear, high
speed m xing. Viscosity of the m xture increases dramatical{m}/

. The
resul ti ngV@OMA834i ti on exhi bits excel l ent thixotropic pFoRESI¥4M |+ js 3
sem -solid gel upon standing, but upon shaking or stirring it becomes a

thin liquid. Left to stand, it again reverts to a sem-solid gel. -13 WO
01/ 28336 PCT/USOQO 41341 What is clainmed is: 1. A disinfectant conposition
conpri si ng:Wh&is elairkéest rol yti ¢ chioroxi di zing agent; (B) a

vi scosi ty-enhanci ng agent; (C) .an electrolyte; and (D) water. 2. The
conposi ti on1-acc&‘ﬂg'ﬂ Clapt epHPRSIYON GABPRSING sai d conposition is in the form

of a thixotropic hydgggelan dectidlfticcetiBiesidizingagemeor ding to claim 1, wherein
said electrolytic chioroxidizing agent is prepared by partial electrolysis
of a sodi um chl ori de(B)sol avisessity-enhaneing 8gentsi t i on according to claim 1,

wherein the el ectrol yty c ' L.0Lzi ng agent conprises hypochiorite ion
and hypochl orous aci t- : € C osition according to claiml, erein
d hypochl R 53’?%9&&26&5&& i di laim1, wherei
sai d viscosity- enha(@) ngwalgent is a natural or synthetic clay. 6. The

7 e compbei ¢ 1 CARRSBLPRGCRRioadP A L RDPIHM 2 camBPRENRIS & ol ay has
the foll ow tag fémmgmixdmicﬂyﬁ&g%\{%. 5Li0.3)020(0O#4)jo.7. 8. The

conposition according to _claim®6, wherein said synthetic clay of the
formul a 3. The composition according to claim 1, wherein said electrolytic

chloroxidizing agent is prepared by partial electrolysis of a sodium chloride
solution.

4. The composition according to claim 1, wherein the electrolytic
chloroxidizing agent comprises hypochlorite ion and hypochlorous acid.

5. The compasition according to claim 1, wherein said viscosity-
enhancing agent is a natural or synthetic clay.

6. The (_:omposition according to claim 5, wherein said clay is a synthetic
clay. '
7. The composition according to claim 6, wherein said synthetic clay has

the following formula:

- Nay7[(SigMg;.sLi5 3)O020(OH,)..
8. The composition according to claim 6, wherein said synthetic clay of
the formuia

Nay 7[(SigMgs sLip 3)020(OH,)o7.
is present in an amount of from about 0.1 to about 10% by weight of the
composition.
9. The composition according to claim 1, wherein said viscosity-
enhancing agent comprises a combination of a clay and an organic modifier.
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Nao. 7( (Si 8Mys. 5Li 0. 3) 020(OH4)]0.7. is present in an anount of fram ahout
0.1 to about 10% by weight of the conposition. 9. The conposition
accor di ngwamo2836m 1, wherein said viscosity- enhanci ng"é“%‘? rises a
conmbi nation of a clay and an organic nodifier. -14 1111111111111 I1111
11111 11 1111 * CL M S WO 01/ 28336 PCT/US00/ 41341 10. The conposition
according to claiml1l, wherein said electrolyte is present in an anount of

from about Qpl t9nhaRoM o&@&ﬁé&c&@hgt&c@hmeheraia@mseléummeisl The

conposi tion accord| ng to claim10, wherein said electrolyte is sodium
chl ori de. 1zresanblwmgumwuffoatm0n1gt°ta9°ét 10%nby wejght iﬂw sai d

el ectrol yti n_g) ﬁE’RXI di zi ng agent has an active chlorine content of from
about 100 t 11, 000 ppm 13. The conposition according to claim1,
wher ei n sai ditel ed’hecbypnsltoonbbmrdmgmczlamgm.gldmreln@aldmie@tm_lmea@ chl ori ne
content of fragm ab}ﬂut 200 to about 1100 ppm 14. The conposition according
to claim1l, ?93 the electrolytic chioroxidizing agent is present in
an anount g3 Chmé%hﬁesltmﬂae@irﬂmgt@blbmﬂmherehﬁsaideleétrdiytmm about 200 to

bout 1100 B) th t t d
orasent i n AROrEHUERD 8PN hanALBEYE DIOTRE GOREBL MR FIRRATD R OO, T he

el ectrolyte 4459 ilgm chl oride, and is present in an anount of from about
0.1 to about 10% by wei ght; and the bal ance of the conposition conprises
wat er . 13. The composatlon according to claim 1, wherein said electrolytic

chloroxidizing agent has an active chlorine content of from about 200 to about
1100 ppm.
14. The composition according to claim 1, wherein

(A) the electrolytic chloroxidizing agent is present in an amount
which provides an active chlorine content of from about 200 to about 1100
ppm;

(B) the viscosity-enhancing agent is Laponite®, and is present in an
amount of from about 0.1 to about 10% by weight;

(C) the electrolyte is sodium chloride, and is present in an amount of
from about 0.1 to about 10% by weight; and the balance of the composition
comprises water.

15. A method of topically disinfecting a substrate, which comprises
applying to said substrate an effective amount of the composition according to
claim 1.

16. The method according to claim 15, wherein said substrate is skin.

17. The method according to claim 15, wherein said substrate is a wound.
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15. A nethod of topically disinfecting a substrate, which conprises

applyi ng to sal d substrate an effective anount of the TRR5ds n accordi ng
to clai M3 The net hod accor di ng to claim15, vvhe%% sda‘{l%jﬁsubstrate
is skin. 17. The net hod according to claim15, wherein said substrate is a
wound. =15 LLEeeer reerer v Ve e it CcL Msgill W 01/ 28336
PCT/ US00141341 18. A nethod of treating a topical infection,

vv]tli EE corrpr’i&seanrppthpﬂmjtreating amtiathﬁed:timnnwbbhtcbmpeisfs zpplﬁﬁg txa id>/e a{nﬁunt
o] e conpQsi ti.on cted ar.ea,and/ or e
surroundi ngoa\ 'ﬁ?QEngsgﬁ%rgbp%bé@'ﬁg% %B§HP§§§F‘P %\" ﬁ‘é%ﬁ"l’? t%ont am nat ed
or infect ed:laimmmthdhfe&admand#esthemuhmumjngmfectemhteant in need thereof
an effective anmpunt of the OSI&IOI’] accor di laim1l to

t
cont ani nat et?-or A Methodsy trgpg%g gﬁ&?\'iy contamigg ﬁ ?‘??ESE’GHF‘AM'HQE ed or

infected ar@nprd8s aPpiighes ﬁtleﬁtlﬁ'dé%ﬁ%ér@gfémeﬂfé&ﬁ&hm%'ﬁhfbﬁhée prior to a
surgl cal or | nvaS| ve proceaure rrpr| ses ap yi ng to a patl ent in
need t her ecgoreppsitionfaseeiding terakaim 1 tsrthg ceptrpirated 9hm§m& aFeagnd®rcl ai m 1.

11111111 1 L(i\é jsarrbbﬁél}\g L:Bﬁthl‘mﬂéte&&ﬁﬁfecte% ére§ 16

20. A method of disinfecting an intact skin site prior to a surgical or
invasive procedure, which comprises applying to a patient in need thereof an

effective amount of a composition according to claim 1.

* € L MW § *
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