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| enseS are exposed to a broad spectrum of m crobes

dur efcerialdihfetic aftEreBgcalith sidrthink! dhitesnd devices.
qui ckly. Contact |enses whether hard or t therefore
require routine cleaning and disinfecting. Failure to
routinely clean and disinfect contact |enses properly

Background of the Invention:

Contact lenses in wide use today fall into two general categories, hard
and soft. The hard or rigid corneal type lenses are formed from materials
prepared by the polymerization of acrylic esters, such as poly(methyl
methacrylate) (PMMA). The gel, hydrogel or soft type lenses are made by
polymerizing such monomers as 2-hydroxyetﬁyl methacrylate (HEMA) or, in the
case of extended wear lenses, by polymerizing silicon-containing monomers or
macromonomers. Both the hard and soft types of contact lenses are exposed to
a broad spectrum of microbes during normal wear and become soiled relatively
quickly. Contact lenses whether hard or soft therefore require routine cleaning
and disinfecting. Failure to routinely clean and disinfect contact lenses properly
can lead to a variety of problems ranging from mere discomfort when being worn
to serious ocular infections. Ocular infections caused by virulent microbes such
as Pseudomonas aeruginosa can lead to loss of the infected eye(s) if left

untreated or if allowed to reach an advanced stage before initiating treatment.
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contact |ens disinfectant and preservative containing
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conbination wwth a buffer, preferably a borate buffer,
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aqueous Wd&. Water Nunibex 4088 1y5¥Sr disai@sesl a/contact lens disinfectant and
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Despite the availability of various commercially available contact lens

disinfecting systems such as heat, hydrogen peroxide, biguanides, polymeric
biguanides, quaternary ammonium polyesters, amidoamines and other chemical
agents, there continues to be a need for improved disinfecting systems. Such
improved disinfecting systems include systems that are simple to use, are
effective against a broad spectrum of microbes, are non-toxic and do not cause
ocular irritation as the result of binding to the contact lens material. There is a
particular need in the field of contact lens disinfection and ophthaimic

composition preservation for safe and effective chemical agents with

antimicrobial activity.
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irritation as the result of binding to the contact
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has been found that conpositions including one or nore
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| evel of one or nore antimcrobial agents exhibit
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invention are also useful for preservation of

P HAEAC AR 100 NS TS B ing o
wearer comfort. The polysaccharide-containing compositions of the present
invention are also useful for preservation of ophthalmic compositions such as
pharmaceuticals, artificial tears and comfort drops against microbiél
contamination.

The subject polysaccharide-containing compositions are effective in the
manufacture of multi-purpose solutions that are non-toxic, simple to use and do
not cause ocular irritation.

Accordingly, it is an object of the present invention to provide
compositions with enhanced biocidal activity useful in the manufacture of
ophthalmic disinfecting systems.

Another object of the present invention is to provide a method for using

compositions with enhanced biocidal activity in the disinfection of medical

devices.
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use and do not cause ocular irritation. Accordingly,
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activity in the disinfection of nedical

devieoess.Anot her obj ect of the present invention is to

provi de conpositions with enhanced biocidal activity
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| enses. Anot her object of the present invention is to
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useful in preserving ophthal mc systens from m crobi al

congadrbbial ¢oamifabdher obj ect of the present invention

is to provide conpositions with enhanced bi oci dal
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contact lenses with reduced or elimnated eye
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to provide a nethod of naking
lenses with reduced or eliminated eye irritation.
. Another object of the present invention is to provide a method of making
compositions with enhanced biocidal activity useful in ophthalmic systems.

Still another object of the present invention is to provide a method of
making compositions with enhanced biocidal activity useful as disinfecting and
preservative agents.

These and other objectives and advantages of the present invention,
some of which are specifically described and others that are not, will become

apparent from the detailed description and claims that follow.

Detailed Description of the Invention:

The compositions of the present invention can be used with all contact
lenses such as conventional hard and soft lenses, as well as rigid and soft gas
permeable lenses. Such suitable lenses include both hydrogel and non-hydrogel
lenses, as well as silicone and fluorine-containing lenses. The term “soft contact
lens” as used herein generally refers to those contact lenses that readily flex

4
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Description of the Invention: The conpositions of the
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| enses include both hydrogel and non-hydrogel |enses,
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The term "soft contact |ens" as used herein generally

r ef giatertals.t hose contact | enses that readily flexunder

smal | amounts of force. Typically, soft contact |enses

are for mgoaigsitions & el pressns inveNiidticanside édor more cationic
proportion of repeat units derived from nononers such

as golyticasN@ddmlcorifttion Witlahet & Ptiffdrobial agents. It is
hydr ophili c nononers, typically crosslinked with a
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especially for extended 'wear, are belng nade from
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than standard levels or amounts of one or more antimicrobial agents. Standard
total amounts of aﬁtimicrobial agents in lens care solutions are in the range of
0.5 parts per million (ppm) to 15 ppm. From five up to a thirty percent reduction
of the standard total amount of antimicrobial agent may be used in compositions
of the present invention to achieve a disinfecting amount.

The polysaccharide-containing compositions of the present invention are
useful for disinfecting medical devices. For example, the subject
polysaccharide-containing compositions are useful in contact lens care solutions
for disinfecting contact lenses. Compositions of the present invention are
preferably in solution in sufficient concentration to destroy harmful
microorganisms on the surface of a contact lens within the recommended

minimum soaking time. The recommended minimum soaking time is included in

the package instructions for use of the solution. The term “disinfecting solution”
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excel l ent disinfecting and/or preservative effect even
when enployed with | ower than standard | evels or
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( pppeservingpsnlutieno or that theufisinfecting $nlution rpay beniseful for other
reduction of the standard total anount of

ant purposedsuadn sty demiriee rinsiegl amd stanage of tomtast lefisdshe
present invention to achieve a disinfecting anount.
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present .invention are useful for disinfecting nedical
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pol ysacchari de-cont ai ni ng conpositions are useful in
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| enses. Conpositions of the present Invention are

prefer a%dmb@sn@cms%f'tﬁ’é‘pie@.eﬁﬁﬁ\f/érﬁlbﬁrﬂ saemqeafera{yb%gﬁc%uy
destroy harnful mcroorgani snms on the surface of
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The %fg aBYs Eé‘%gr i FelaHS R A h @t %?1@ tI%fatéOhﬁlﬂ’?P @tthggrébject

|S|n ect1 ng solution"does not exc
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pr eServi ng °so cting so

cl e%rﬁs?qggsl%reusHSIeg;[ S&Q{]cg{ eﬁg s§ &goqrgiﬂ{tg@feq&e*%lg contact with the

gﬁg%geg\k A Oc%ﬁ&atﬁl?fqn%ﬁé%tl h%%l b%%nfvyéttgglw tPle sol%?t a.l Rh%h%ha?mically
safe solution has a tonicity and pH that is compatible with the eye and comprises
materials, and amounts thereof, that are non-cytotoxic according to ISO
(International Standards Organization) standards and U.S. FDA (Food and Drug
Administration) regulations. The solution should be sterile in that the absence of
microbial contaminants in the product prior to release should be statistically
demonstrated to the degree necessary for such products.

Compositions of the present invention include one or more cationic
polysaccharides in combination with one or more antimicrobial agents. One or
more cationic polysaccharides are present in the subject cbmpositions in a total
amount of from approximately 0.001 to approximately 0.5percent by weight
based on the total weight of the composition, but more preferably from about
0.005 to about 0.05 percent by weight. Suitable cationic polysaccharides for use
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Addi tionally, conpositions of the present invention
can be used in conjunction with other known
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Conpositions of the present invention in solution are
physi ol ogi cally conpatible or "ophthal mcally safe"
for use with contact |lenses. Ophthalmcally safe as
useith apsrrasiions ghihetniaseny invientiert includador IRk bW arR net limited
in the subject solution is generally suitable and safe
f or toNarieenglniyaiateraiin he segreasior ksemple Palymer JRAE5™ (Dow
subj ect solutions are safe and confortable for daily
con€hemiasi Chmphay,dyidiandaMichigam) heving erdpernent seigiobedacosity of
wetted with the solution. An ophthalmcally safe
sol 54186 cRaznd 1tHtui 2 Rtperaemd nirogbat PolgmendRa00 B! @om Chemical
the eye and conprises materials, and anobunts thereof,
t haCompanydraving ®2 @eraenasalotich vigedsity bS8D[ tod) cRd amhal5 to 2.2
St andards Organi zation) standards and U.S. FDA (Food
andp&cest resaen, PolyaidrIR) 30N YLD ORemicEh€omphi)ieving a 1
shoul d be sterile in that the absence of m crobi al
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statistically denonstrated to the degree necessary for
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i ncl ude one or nore cationic polySaccharides in
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or nore cCationic polysaccharides are present in
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appr oxi mat o approximately percen
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Company) having a 2 percent solution viscosity of 300 to 500 cPs and 0.8 to 1.1
percent nitrogen. The preferred cationic polysaccharide for use in the present
invention is Polymer JR 125™ or Polymer JR 400™.

Compositions of the present invention likewise include one or more
antimicrobial agents. One or more antimicrobial agents are present in the
subject compositions in a total amount of from approximately 0.00005 to
approximately 0.0015 percent by weight based on the total weight of the
composition, but more preferably from about 0.0007 to about 0.0015 percent by
weight. Suitable antimicrdbial ager!ts for use in the present invention include for
example but are not limited to 1,1’-hexamethylene-bis[5-(p-

chlorophenyl)biguanide] (Chlorhexidine) or water soluble salts thereof, 1,1'-

hexamethylene-bis[5-(2-ethylhexyl)biguanide] (Alexidine) or water soluble salts
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0
pre charide for uselnthe
preé@krh%%gﬁ%twneqlgggg ?re JR 125(tm or Pol yner JR

400(tm . C&ﬂgpﬁgbr{é e PF SEHﬁnpérﬁ%ﬁ%c?)}ogﬁgﬁgbg@ﬁltugg oB[e1 é)r more

|IkeWIS€In one of nore anti m

r}%a?c%lbmlﬁ{ A 'sﬁl:h 39 gnﬁagmf)%ﬁ%%ﬁﬁ%@b?rjegeﬁtqﬁ a total amount of

sub conposi t13ns
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example but are not limited to monoethanolamine (MEA), diethanolamine (DEA),
triethanolamine (TEA), 2-amino-2-methyi-1,3-propanediol (AMPD), 2-
dimethylamino-2-methyl-1-propanediol (DMAMP), 2-amino-2-ethylpropanol
(AEP), 2-amino-1-butanol (AB) and 2-amino-2-methyl-1-propanol (AMP), but ‘
preferably MEA, DEA or TEA.

Compositions of the present invention likewise include at least one
surfactant that has known advantages in terms of cleaning efficacy and comfort.
Surfactants are present in the subject compositions in a total amount of from
approximately 0.001 to approximately 25.0 percent by weight based on the total
weight of the composition, but more preferably from about 0.001 to about 5.0
percent by weight. Suitable surfactants include for example but are not limited
to polyethers based upon poly(ethylene oxide)-poly(propylene oxide)-
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wei ght. Suitable antimcrobial agents for use in the
present invention include for exanple but are not
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bi guani de] (Chl orhexi dine) or water soluble salts
t hereof, 1,1'-
hexanet hyl ene- bi s[ 5~(2~et hyl hexyl ) bi guani de]
( Al paliy(sitidgneoexidel ee., REQHRO-FPEQ)seHralypropylene oxide)-
pol y( hexanet hyl ene bi guani de) (PHVB) or water sol uble
sal palytetfeesf oxige)pay(ptopyienamxiteang ., BROPRERHPO),or a
anmoni um esters. Biguani des are described in U S
Pat esrhbiNatidrethered, PEHD-PPO-PEOZSE, FRG-REWQ-PRG 2R &ofbmercially
each incorporated herein in its entirety by reference.
Theaydilebleruredr #nt fradecharheabluageey's, Ruuronics e imetromied) and R-
comercial availability are poly(am nopropyl
bi gyatbrles™ (BABB)\W yahdoteaurpD W yandefi€rvietigha) &%d are further
pol y( hexanet hyl ene bi guani de) (PHWVB), and nost
pr efigscrbby in U REtént/Nenisdti4a82088ENh8orpsrated herein in its entirety by
1, 1' - hexanet hyl ene- bi s[ 5- (2- et hyl hexyl ) bi guani de]
(Al pxédhbe) SuitsbID 8arAdtans f&usk et RE8et domeBRibARNERY be
optionally include one or nore am noal cohol buffers,
sucfoiasiedh firNehs BhressoRiherdtbeRbeaivbid, Bnd shelid!be non-irritating
anmount of from approxinmately 0.02 to approximtely 3.0
per gLl fs ¥ei ght based on the total weight of the
conposition. Suitable am noal cohol buffers include for
exanpl e LI '
G ot pandt i G aRLress b aRORL AR BN Chates
2 ami no. 2 1 3 . Y . .
di ngptl'ﬂa’ gu&%?%{_osé tcﬁsﬁgs%e WBS’%%%&@W&?EWS? (Richards et al.),

m no- 2- e pr opanedi
2 S0 B RO B B B 41 ol Bhssoun,
and most preferably Dequest® 2016. '

Optionally, it may be desirable to include one or more water-soluble
viscosity agents in the subject composition. Because of the demulcent effect of
viscosity agents, the same have a tendency to enhance the lens wearer’s
comfort by means of a film on the lens surface cushioning impact against the
eye. Suitable viscosity agents include for example but are not limited to
cellulose polymers like hydroxyethyl or hydroxypropyi cellulose, carboxymethyl
cellulose, povidone, polyvinyl alcohol and the like. Viscosity agents may be
employed in amounts ranging from about 0.01 to about 4.0 weight percent or
less.

Compositions of the present invention when in solution likewise include
one or more buffers, or a buffering system in addition to the aminoalcohol buffer,
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non-irritating to eye tissues. Another useful class of

sur are the hydroxyal kyl phosphonat . es ( HAP),
suc%lﬁgésré‘?h@'se disclosed in U S. Patent No. 5, 858, 937
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within the range of 5.0 to 8.0, more preferably about 6.0 to 8.0, most preferably
about 6.5 to 7.8.

Compositions of the present invention likewise include one or more
tonicity agents to approximate the osmotic pressure of normal lachrymal fluids,
which is equivalent to a 0.9 percent solution of sodium chloride or 2.5 percent
glycerin solution. Examples of suitable tonicity agents include but are not limited
to sodium and potassium chloride, dextrose, mannose, glycerin, calcium and
magnesium chloride. These agents are typically used individually in amounts
ranging from about 0.01 to 2.5 percent w/v and, preferably, from about 0.2 to
about 1.5 percent w/v. Preferably, the tonicity agent is employed in an amount
to provide a final osmotic value of 200 to 450 mOsm/kg and more preferably
between about 220 to about 350 mOsm/kg, and most preferably between about
220 to about 320 mOsm/kg.

10



and nost preferably Dequest(r) 2016. Optionally, it
may be desirable to include one or nore water-sol uble

WO R®SO5I76ey agents in the subject conposition. BEDHSRE4/039278
of the demul cent effect of viscosity agents, the sane
have a tendency to enhance the |l ens wearer's confort
by neans of a filmon the |ens surface cushioning
i npact agamresitieneofdhe present iavertiop; rsevbeptignally metusie one or more
include for exanple but are not limted to cellul ose
pol sevestaringeageytl toxjrd metal ianshwhich iy heogase of ephihblsie,
car boxynet hyl cel |l ul ose, povidone, polyvinyl al cohol
andselbons, keght\itherviset ngaetgetit rofeity derositaaindetiedt ion contact
amounts rangi ng from about 0.01 to about 4.0 weight
per kanes.oBuitads seqmspigtagents ioludéd éor pxesple butmve nof linited to
when in solution |ikew se include one or nore buffers,
or athhlehbdianigetslysdcatic aniddBOTA) and ite shhe aabuestdringhmlents are
buffer,to adjust the final p of the solution. Suitable
buf peferablyalsedén bmourtsaapding frotn @boit 0@ tbialiblied] 2 taeight percent.
phosphate buffers, borate buffers,
t ri s( hydTiexysmpbsitiorandf eprebenmtantettios arduéddibed in still greater
bi s(2- hydroxyet hyl )i mnotris( hydroxynethyl ) net hane
( bi getall irptheldiahfids theO@ilsum bi carbonate, and
conbi nations thereof. A suitable buffering systemfor
exanpl e may include at | east one phosphate buffer and
at | east one borate buffer, which buffering system has

a bEKAMIPLE 1 jakatidH ofTESk Sefinfle BdllioRs e er ably
0.0 0 , O : 0 an : 0. 3,

pr ef er abi v BeQ3RtloRs ordSstingwele Bledirdd iMaDtdafice with the

formulations set forth below in Table 1.
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change the pH one unit. Buffering capacity is nmeasured

by a solution of the buffers only. The pH of lens care
w@isnsoms of the present invention is preferabthUsS2004/039278

mai ntai ned within the range of 5.0 to 8.0, nore

preferably about 6.0 to 8.0, nost preferably about 6.5

to 7.8. Conpositions of the ;I)_r esent i nvention |ikew se

i ncl ude one or nore toni city to approxi nate the

osnotic pressure of normnal Iachrynal fluids, which is

equival ent to a 0.9 perFesttSamplai§alutions sodi um

chloride or 2.5 percent glycerin solution. Exanples of

suitable tonicity agents include but are not linmted

t o bugtedientsd pot assi um chl ori d@amggt r ose, mannose,

gl yBEW Bercent ci um and nmagnesiim chl®ri de. 3 Thesed agentss

are typically used individually in anmounts ranging
-froBoabAaid 0. 01 to 2.5 per de8500v ¥.8500, 0.86€0 e0 850, 0.8500

fromabout 0.2 to about .5 percent wv. Preferably,

t heSbdinmcChigridgent 1s enpl dyeelt7 n0.aa1an@dat7 t 0.191D\v0.de17

a final osnotic value of 200 to 450 msm kg and nore

pr eBediakl Fhdspheren about 220 to about 350 m snmf kg, and

nmostméictaeichbl y bet ween abayi5@200.180®bo.Y50320.1800 0.1500

sni kg. Conpositions of the present invention may

opt gediahi [yh(jg@qa.btgje one or nore sequestering agents to

bi nghipaigl i ons, which in thg1crse3pd0 0PBYIOG! 613800 0.3100

solutions, m ght ot herwi se react with protein deposits

andT&@Mn@%oPn contact | ensgegoocSU bedd e1 é@@@e%@bo 90000

agents include for exanple but are not limted

Pluronic F127 2.0000 2.0000 2.0000 2.0000 2.0000
Polymer JR 0.0200 0.0200 0.0200 0.0200 0.0200
HAP (30 %) 0.1000 0.1000 0.1000 0.1000 0.1000
Alexidine 2HCI : 2ppm  3ppm 4ppm 5ppm 6 ppm
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et hyl enedi am netetraacetic acid (EDTA) and its salts.
Sequestering agents are preferably used in anounts

w0 a0vgiosaged r om about 0.01 to about 0.2 wei ght pRPCTES1004/039278
The conpositions of the present invention are
described in still greater detail in the exanples that
follow. EXAMPLE 1 - Preparation of Test Sanple
Sol utions: Sanpl e.sol ut TéWH-B br Gosdinugg wer e prepar ed
I n accordance with the fornulations set forth belowin
Tabl e . TABLE 1 Test Sanfest SswohpieiSoidtionsyr edi ent s
Sanple WWPercent 1 2 Boric Acid 0.8500 0.8500 0.8500

0. 8500 0. 8500 Sodium Chloride 0.1917 0.1917 0.1917

0. 1Bre@iebtsl 7 Sodi um Phosphat e @ammleasi c) 0. 1500

0. 1800 Perte@d 0. 1500 0.1500 Sdi um Phosph@te (d9 basi dp

0.3100 0.3100 0.3100 0.3100 0.3100 Tetronic 7 1.0000

1. 0BOfic Acid000 1. 0000 1.000M®.8500 anN8s0 @8508M00.83500008500

2. 0000 2.0000 2.0000 Pol yner JR 0.0200 0.0200 0.0200

0. 0868iuth ORBfde 0.1917 0.1917 0.1917 0.1917 0.1917
Sodium Phosphate
(monobasic) 0.1500 0.1500 0.1500 0.1500 0.1500
Sodium Phosphate
(dibasic) 0.3100 0.3100 0.3100 0.3100 0.3100
Tetronic 1107 1.0000 1.0000 1.0000 1.0000 1.0000
Pluronic F127 2.0000 2.0000 2.0000 2.0000 2.0000
Polymer JR 0 0 0 0 0
HAP (30 %) 0.1000 0.1000 0.1000 0.1000 0.1000

Alexidine 2HCI 2ppm 2.5ppm 3 ppm 3.5 ppm 4 ppm
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HAP (30 % 0.1000 0.1000 0.1000 0.1000 0.1000
Al exidine 2HCl 2 ppm 3 ppm4 ppm 5 ppm 6 ppmlABLE 1 -
w@ensiosared Test Sanpl e Sol utions Ingredi ents SBempUS2004/4W278
Percent 7 10 Boric Acid 0.8500 0.8500 0.8500 0.8500
. 8500 Sodium Chloride 0.1917 0.1917 0.1917 0.1917
. 1917 Sodi um Phosphat e (nonobasic) 0.1500 0. 1500
. 1500 0.1500 0.1500 SodAlRkEPhoSemsindeddi basi c) 0. 3100
. 3100 0.3100 0.3100 0.3100 Tetronic 7 1.0000 1.0000
. 0000 1.0000 1.0000 PITaséiSamnpleSadeidons. 0000 2. 0000
. 0000 2.0000 Polynmer JRO O O O O HAP (30 % 0.1000
. 1000 0. 1000 0.1000 0.1000 Al exidine 2HCI 2 ppm 2.5
ppnln’Qrp@mnﬁsS ppm 4 ppnmTABLE 1 Sa@glei nued Test Sanple
Sol Ww/WoPercentir edi ents Sanple WWWPercet2 11 12133

ONPFPOOOO

Boric Acid 0.8500 0.8500 0.8500
Sodium Chloride 0.1917 0.1917 0.1917
Sodium Phosphate

(monobasic) 0.1500 0.1500 0.1500
Sodium Phosphate

(dibasic) 0.3100 0.3100 0.3100
Tetronic 1107 1.0000 1.0000 1.0000
Pluronic F127 2.0000 2.0000 2.0000
Polymer JR 0.0200 0.0200 0.0200
HAP (30 %) 0.1000 0.1000 0.1000
Alexidine 2HCI 2 ppm 2.5 ppm 3 ppm
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Boric Acid 0.8500 0.8500 0.8500 Sodium Chloride 0.1917
0.1917 0.1917 Sodi um Phosphat e (nonobasic) 0.1500
WwW@2M5088760 1500 Sodi um Phosphat e (di basic) 0. 31P0r/0S820@39278
0. 3100 Tetronic 7 .0000 .0000 1.0000 Pluronic 7 2.0000
2.0000 2.0000 Pol ynmer JR 0.0200 0.0200: 0. 0200 HAP (30
% 0.1000 0.1000 0.1000 Alexidine 2HCI 2 ppm 2.5 ppm 3
PPNTABLE 1 - Continued TARLE rMoptigyed: i ons
I ngredi ents Sanple VWVPercent 14 15 16 17 Boric Acid
0. 8500 0.8500 0.8500 0. BedGaneple faldtiersi de 0. 1917
0.1917 0.1917 0.1917 Sodi um Phosphat e (nonobasi c)
0. 1500 0. 1500 0. 1500 0. 1500 Sodi um Phosphat e

Ingredients Sample

W/W Percent 14 15 16 17
Boric Acid 0.8500 0.8500 0.8500 0.8500
Sodium Chloride 0.1917 0.1917  0.1917 0.1917
Sodium Phosphate

(monobasic) 0.1500 0.1500 0.1500 0.1500
Sodium Phosphate

(dibasic) 0.3100 0.3100 0.3100 0.3100
Tetronic 1107 1.0000 1.0000 1.0000 1.0000
Pluronic F127 2.0000 2.0000 2.0000 2.0000
Polymer JR ) 0 0.0200 0 0.0200
HAP (30 %) 0.1000 0.1000 0.1000 0.1000
Alexidine 2HCI 4 ppm 4 ppm 5ppm 5 ppm
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(di basic) 0.3100 0.3100 0.3100 0.3100 Tetronic 7 .0000
1. 0000 1.0000 .0000 Pluronic 7 2.0000 2.0000 2.0000

wQ 23808761 ymer JR 0 0. 0200 0 0. 0200 HAP (30 %CDUID00039278
0. 1000 0. 1000 0.1000 Al exidine 2HCI 4 ppm 4 ppm5 ppm
5 ppnmEXAMPLE 2 - Biocidal Testing of Test Sanples Wth
Fi ve of FDA/ 1 SO Chal | enge M croorgani sns: Tes
sol EXAMPL B2 epBiacidalpTestingrofaiest Samn WHthFi
wer €halierige Migredrdganismsoy FDA ni crobi al bi oci dal
efficacy with percent organic soil using five FDA/ I SO
chal | engeestsalut@rgenepsrresl, in acenrdandsr wigh bxanplei laakowe, ace each
fungi. Primary acceptance criteria established for
bactesteddfor Kf)/FDA ricedbial ivéoaidairbiicacy wilth 40 perdeat beyainix, soil using
recovered per ml, shall be reduced by a value not |ess
t hafive3F DAl 8Qhallérigemidnsorgamisime,me. ghieerbEntih and two fungi.
di sinfection period. Primary acceptance criteria :
est piinaf@tep@incy eARlia catublisiddi®r baciuiia eeduiratthatiiBe number of
nunber of viable yeasts and nolds, recovered per nl,

shalibble@acrfacrREobred perhilastall baakdiidesishyt aslue Pot lES than 3.0
within the m ni mum recomended disinfection tine with

NO joB§ WRAREhamiRiPdunh RSt ddoSinfec idS pértRl. "PRNEW Bcceptance
recomended di sinfection time within an experinental

er rageﬁé edtablidhed fhiOEhstSRPMBRE ¥ e QG LREBME HupTddr 8F ligble yeasts
for bacteria requires that there 1s a conbined | og

redyed hidiist RicolBedBeaimIVé &R raliud byt aU&Ge of not less than 1.0

logs within the minimum recommended disinfection time with no increase at not
less than four times the minimum recommended disinfection time within an
experimental error of +/- 0.5 logs. Secondary acceptance criteria for bacteria
requires that there is a combined Iég reduction for the mean values of all three
bacteria of not less than 5.0 logs within the recommended disinfection period.
The minimum acceptable mean log reduction for any single bacterial type is 1.0
log. Stasis for the yeast and mold must be observed for the minimum
recommended disinfection period. Results of the ISO/FDA microbial biocidal

efficacy testing of the subject test solutions are set forth below in Table 2.
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bacteria of not less than 5.0 logs within the
recomrended di sinfection period. The m ni num

waewepsahd e nmean | og reduction for any singl e PEADUS2004039278
type is .0 log. Stasis for the yeast and nold nust be
observed for the m ni mumreconmended di sinfection
period. Results of the | SO FDA m crobi al biocidal
efficacy testing of the subj E8BLE&t sol utions are set
f or BipdidaldsfficacieaMVith 20 Pament Ongapia 3l Ef fi caci es
Wth 10 Percent Organic Soil Log Reduction of Sanple
| SO Agent Hours 2 3 4 Staphyl ococcus aurl@@gRedaetion of
6538) 1 1.4 1.9 3.0 4.3 >4.7 2 1.6 2.6 3.8Sample4. 7 3
1.71S0Bgent 7 >4 7 >4 7Hougs 3 3.6 #4,. 7 >3 7 >437 4 5
Ps eSthphploascavsrawggusosa ( ATCC 9027) 2.5 3.7 >4.7 >4.7
SA,.7 2 >4.7 >4] >4.7

- (ATCC 6538) 1 1.4 1.9 3.0 4.3 >47
2 1.6 2.6 3.8 41  >47
3 1.7 3.5 >4.7 >4.7
>4.7
4 23 3.6 >4.7 >4.7 >4.7

Pseudomonas aeruginosa

(ATCC 9027) 1 2.5 3.7 >4.7 >4.7

>4.7
2 >4.7 >4.7 >4.7 >4.7 >4.7
3 >47  >4.7 >4.7 >4.7 >4.7
4 >4.7 >4.7 >4.7 >4.7

>4.7

Serrat(a marcescens

(ATCC 13880) 1 1.4 2.5 3.2 4.6 >4.6

2 2.5 3.6 4.2 >4.6
>4.6
3 3.1 4.5 4.5 >4.6
>4.6
4 3.0 4.4 >4.6 >46 >4.6
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3>4.7 4.7 4 >4.7 >4.7 >4.7 >4.7 >4.7 Serratia

mar cescens (ATCC 13880) 1 1.4 2.5 3.2 4.6 >4.6 2 2.5
WR205453260>4. 6 >4.6 3.1 4.5 4.5 >4.6 >4.6 3.0 4rdr/542064/039278
Efficacies Wth
10 Percent Organic Soil Log Reduction of Sanple |ISO
Agent Hours 1 2 3 4 5 Candi da_ al bicans (ATCC 10231) 1
0.9 1.3 2.1 3.1 3.6 2 1.TABLEB23Cpniinged 3 3 1.5 2.7

>4.6 >4. 6TABLE 2 - Conti nued Bi oci dal

3.9 45454 1.5 3.34.5>4.52>4.5

Biocidal Efficacies With 10 Percent Organic Soil

Log Reduction of

Sample

1ISO Agent Hours 1 2 3 4 5

Candida albicans

(ATCC 10231) 1 0.9 1.3 2.1 3.1 3.6
2 1.4 2.3 3.3 4.4 4.3
3 1.5 2.7 39 45 4.5
4 1.5 3.3 45 >45 >45

Fusarium solani

(ATCC 36031) 1 3.8 3.8 38 41 >41
2 >4.1 >4.1 >4 .1 >41 >4
3 >41 >4.1 >4.1  >4.1  >4.1

>4.1 >4.1  >41 >4.1

4 >4.1
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Fusahum sol ani (ATCC 36031) 1 3.8 3.8 3.8 4.1 >4.1 2

>4.1 >4.1 >4.1 >4.1 >4.1 3 >4.1 >4.1 >4.1 >4.1 >4.1 4
wWO-2008/033460 >4. 1 >4.1 >4. 1IEXAVMPLE 3 - Bi oci dal AEBUS1994/039278

of Test Sanples Wth Five of FDA/I SO Chal | enge

M croorgani snms: Test solutions prepared in accordance

TP e Ve

Sqi croorgani sms, i.e., three
bacterla and tvvo fungi. Primary acceptance criteria

est abl i skRsd selyﬂorb%@r@eareg i éaﬂiﬂr%'/%n%"&'fh Examalgnipahoves were each
vi abl e bacteria, recovered per m, shall be reduced b]y

a vigsted fAOISQ/EDA missabial kg §ffm@@mwﬁhqui@rgﬁmﬁ sRinysing five
recommended di sinfection period. Primary acceptance

cr i FeAllSOsshediengesmiaiogroanigigsits, tarae basteria ardywo fangingtrimary
t he nunber of viable yeasts and nol ds, recovered per

nl , acdeptadncheritariduaséablisirechfoy aaderi@fremt’me thaldbe nheper oOf viable

l ogs within the m ni mumreconmended di sinfection tine

Wi t baateria, mecavasad pér mipshalessrednesd byarvatuermss lassdhan 3.0 logs
m ni mum reconmended disinfection tine within an

ex peithimging ainieiunorecofnmignded disifecton fBeiodndRniary acceptance
acceptance criteria for bacteria requires that there

I s @itegdarbstapisHeddor Redistd arenmblas réderentaanthealutrdr of viable yeasts
three bacteria of not less than 5.0 logs within the

I ecaramidiRd reboséridamt inflsHaft ihied8duced by a value-of not less than 1.0

logs within the minimum recommended disinfection time with no increase at not
less than four times the minimum recommended disinfection time within an
experimental error of +/- 0.5 logs. Secondary acceptance criteria for bacteria
requires that there is a combined log reduction for the mean values of all three
bacteria of not less than 5.0 logs within the recommended disinfection period.
The minimum acceptable mean log reduction for any single bacterial type is 1.0
log. Stasis for the yeast and moid must be observed for the minimum
recommended disinfection period. Results of the ISO/FDA microbial biocidal

efficacy testing of the subject test solutions are set forth below in Table 3.
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The m ni num accept abl e nean | og reduction for any

single bacterial type is .0 log. Stasis for the yeast
w@easnosd7é0 must be observed for the m ni mum r ecPoOTESNEH039278

di si nfection period. Results of the | SO FDA m crobi al

bi oci dal efficacy testing of the subject test

solutions are set forth below in_Table 3. TABLE 3

Bi oci dal Efficacies Wthout -@‘Ehﬁi% Soi |l Log Reduction

of Sanple 1SO Hours 2 3 4 Staphyl ococcus aureus (ATCC

653Blocidal Efficacies Withput QrganicSail 7 3.1 4.4 >4.7 >4.7 3

2.34.1 4.6 4.7 >4.7 4 3.1 4.6 4.6 >4.7 >4.7

Pseudonpbnas aer ugi nosa (ATCC 9027) 1 4. LosReductiagn of

>4.6 >4.6 2 >4.6 >4.6 >4.6 >4.6 >4.6 3 >4. 6 Sample>4. 6

>4, BO-Ageént Hours 1 2 3 4 5

Staphylococcus aureus

(ATCC 6538) 1 ’ 1.3 2.3 29 41  >47
2 1.7 3.1 4.4 >4.7

>4.7
3 2.3 4.1 4.6 47 >4.7
4 3.1 4.6 4.6 >4.7 >4.7

Pseudomonas aeruginosa

(ATCC 9027) 1 4.1 >4.6 >4.6 >4.6

>4.6
2 >4.6 >4.6 >4.6 >46 >4.6
3 >4.6 >4.6 >4.6 >4.6 >4.6
4 >4.6 >4.6 >4.6 >46 >4.6

Serratia marcescens

(ATCC 13880) 1 1.4 2.3 3.2 4.5 4.6
2 2.3 4.1 >4.7 >4.7

>4.7
3 3.5 >4.7 >4.7 >4.7

>4.7
4 4.7 >4.7 . >4.7  >4.7 >4.7
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4 >4.6 >4.6 >4.6 >4.6 >4.6 Serratia marcescens (ATCC
13880) 1 1.4 2.3 3.2 4.5 4.6 2 2.3 4.1 >4.7 >4.7 >4.7
WR205883760 >4. 7 >4.7 >4.7 4.7 >4.7 >4.7 >4. 7 >4pQiBSI084/®39278

- Continued Biocidal Efficacies Wthout O ganic Soil

Log Reduction of Sanple | SO Agent Hours 1 2 3 4 5

Candi da al bi cans (ATCC 10231) 1 1.0 1.3 1. 2.8 3.4 2

1.3 1.6 3.2 4.3 >4.6 3 TABLE 3-&optined >4 6 4 1.4 2.5
12.23.0

4.0 4.6 >4.6 F sarium sol ani (ATCC 36031 )
3. 4Biogidal Efficacies Without Organic Soil

Log Reduction of

Sample

1ISO Agent Hours 1 2 3 4 5

Candida albicans

(ATCC 10231) 1 1.0 1.3 1.8 2.8 3.4
2 1.3 1.6 3.2 4.3 >4.6
3 1.3 1.8 36 >46 >4.6
4 1.4 2.5 4.0 4.6 >4.6

Fusarium solani

(ATCC 36031) 1 2.2 3.0 34 >43 43
2 3.6 >4.3 >4.3 >4.3 >4.3
3 4.2 >4.3 >43. >43 >4.3
4 >4.3 >4.3 >4.3 >4.3 >4.3
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2 3.6 >4.3 >4.3 >4.3 >4.3 3 4.2 >4.3 >4.3. >4.3 >4.3 4

>4.3 >4.3 >4.3 >4.3 >4. 3EXAMPLE 4 - Biocidal Testing
wo@RooFest76Ganpl es Wth Five of FDA/ I SO Chal | engBCT/US2004/039278

M croorgani snms: Test solutions prepared in accordance

wi th Exanple 1 above, were each tested for |SQO FDA

m crobi al biocidal efficacy v_\l/! th percent organic soil

usi BXAMRLE 4£pABjourdalnkestingnt I aniies,With-Five of FDA/ISO
t hrChallenge-MicroargBmswst ungi . Primary accept ance

criteria established for bacteria require that the

nunber dfestsalotiensoerepaned &) acesrdarmeatdttpexample 1satmive, Were each
reduced by a value not less than 3.0 logs within the

m niesiech foekSORBAdRidrabi= bitciEl eficagewitod0 pPraentorganic soil using
acceptance criteria established for yeasts and nol ds

r ecfivier EDAKNBO dhhkergenhierocodanisrabl ie. et sactanid anol tds, fungi.
recovered per m, shall be reduced by a val ue of not

| esprihbBacceplange ciietihiestabhshet for bacter rsepuire tiske dne number of
disinfection time with no increase at not | ess than

f oWiathlk HRBteriBEratbVérat Pef £F,FMaE BE eed bedibyf £edli®Rot les®than 3.0
within an experinmental error of +/- 0.5 |o0gs.

Seciggd VitninAR PRAIFIHE rédohingsridedidinfeatdrepéridd. eRHMBABacceptance
that "there is a conbined | og reduction for the nmean

val ﬁﬁérié’gstébﬂishba 68y & fd Aok ré@ird tRESHE hdmber Bf Vif9I8 yeasts
within the reconmended disinfection period. The

R R R SRR | ity sl o 1.
mold o Y sthinttfie ANFIHUAE b dofimd iR d Bidth8EHBn time with no increase at not
less than four times the minimum recommended disinfection time within an
experimental error of +/- 0.5 logs. Secondary acceptance criteria for bacteria
requires that there is a combined log reduction for the mean values of all three

bacteria of not less than 5.0 logs within the recommended disinfection period.
The minimum acceptable mean log reduction for any single bacterial type is 1.0
log. Stasis for the yeast and mold must be observed for the minimum

recommended disinfection period. Results of the ISO/FDA microbial biocidal

efficacy testing of the subject test solutions are set forth below in Table 4.
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recommended di sinfection period. Results of the
| SO FDA m crobi al biocidal efficacy testing of the

W@ pes176@ est sol utions are set forth bel ow i nPOHDE®04/039278

4. TABLE 4 Biocidal Efficacies Wth 10 Percent Organic
Soil Log Reduction of Sanple | SO Aaent Hours 6 7 8 9
10 St aphyl ococcus aureus (ATCC 6538) 1 1.2 1.2 1.3 1.6
2.121.21.41.6200263MBLELS 1 726209414
1.6 2.1 2.9 3.7.,Pseudononas aer ugi nhosa_(ATCC 9027) 1
4. 4BiogidalEffigasies With 16 Percent Prganic Sajl 7 >4.7 >4.7 3
SA4.7 >4.7 4.7 >4.7 >4.7 4 >4.7 >4.7 >4.7 >4.7 >4.7

Serratia marcescens Log Reduction of
Sample

ISO Agent Hours 6 7 8 9 10

Staphylococcus aureus

(ATCC 6538) 1 1.2 1.2 1.3 1.6 2.1‘
2 1.2 1.4 1.6 2.0 2.6
3 1.2 1.5 1.7 2.6 29
4 1.4 1.6 21 2.9 3.7

Pseudomonas aeruginosa

(ATCC 9027) 1 4.4 >4.7  >4.7 >4.7

>4.7
2 >4.7 >4.7 >4.7 >4.7 >4.7:
3 >4.7 >47  >4.7 >4.7  >4.7
4 >4.7 >47  >4.7 >4.7

>4.7

Serratia marcescens

(ATCC 13880) 1 1.0 1.2 1.5 1.7 1.8
2 1.3 1.7 2.4 26 2.8
3 1.8 24 27 3.3 3.7
4 2.4 2.6 3.3 4.0 4.6
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(ATCC 13880) 1 1.0 1.2 1.51.71.821.31.72.42.6
2.8 31.82.42.73.33.742.426 3.34.04.6TABLE 4

WO 200s0537nied Bi oci dal Efficacies Wth 10 Per ceptT/US2004/039278

Organic Soil Log Reduction of Sanple | SO Aaent Hours 6
7 8 9 10 Candi da al bicans (ATCC 10231) 1 1.2 1.4 1.7
1.7 252 1.41.7 2.4 2. 4 2.8 3.4 3.8 4
1.8 2. 5 3 2 3 6 4.4 Fusé‘gﬁﬁa}ﬁé ‘%ﬂ?'“t‘ﬁ%cc 36031 ) 1
4.3 4 4 >4 .4 2 >4.4 >4.4 >4, 4 >4.4 >4.4 3
2 miociadl Bifcacios Vit 40 pessant OrasiSOh 4 =4 4

>4, 4EXAMPLE 5 - Biocidal Testing of Test Sanples Wth

Fi ve of FDA/ | SO Log Reduction of
Sample
1SO Agent Hours 6 7 ] 9 10

Candida albicans

(ATCC 10231) 1 1.2 1.4 1.7 1.7 25
2 1.4 1.7 2.4 2.8 3.4
3 1.6 2.1 2.8 3.4 3.8
4 1.8 25 3.2 3.6 4.4

Fusarium solani

(ATCC 36031) 1 4.3 4.3 42 >44  >44
2 >44  >44  >44 >44  >44
3 >44  >44  >44 >44 44
4 >44  >44  >44 >44

>4.4
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Chal | enge M croorgani snms: Test solutions prepared in
accordance with Exanple 1 above, were each tested for

WO 305M8%460m crobi al biocidal efficacy w th percRe/US2004/039278
organi c soil using five FDA/1SO chal |l enge

m croorganisms, i.e., three bacteria and two fungi.
Primary acceptance criteria estalls ed f

r edeXAMBLE, b —Bigcidal Testing of Tesf Sagples, AISO
per_hﬂ!_%ML_Be_Q_@jﬂﬂéd by a val ue not | ess than 3.0

l ogs within the m ni mumreconmended di sinfection

period. Primary acceptance criteria established for

yeasts arest gelltens gbated in pagordarceniitthexarpple\ii alive, were each
yeasts and nol ds, recovered per nl, shall be reduced

by tsteal forlSSY/FRAtMiceahialtiraidal elicheygwitinv © pereenherganic soil using
m ni mum r ecomended di sinfection time with no increase

at it FIDAASOtdhalierfigeumicroarganiste, ire. rihregrhactasisranshiskediungi.

di sinfection time within an experinental error of +/-

0. 5Ptimgsy. acseptande ciitesia cafetbiisivad for baeeiiardquire haatttee neamber of

requires that there is a conbined | og reduction for

t hevigplamaciriagsecoberat lpet il eshab detreduceddly ancdlué esslesé tan 3.0
5.0 logs within the recormended disinfection period.

Thelogk Withkintha eeiRiRiumb recomraendeeidisinfddtidn periddor PAmary acceptance
single bacterial type is .0 log. Stasis for the yeast

andcritelisl e Stablished f sweshd Pblds Requlied thELIAE MeedEendasle yeasts
di sinfection perio Results of the |1SQO FDA m crobi al

bi ogh gl ol T’éc@@éﬁédtp@ﬁh‘iln&aﬂfbetreéuc%ém%‘{/alhé%f not less than 1.0

solutions are set forth below in Tabl'e 5. TABLE 5

Bi ophdalithf the $afihREn Wdohméhd2er disRfectid Rt %itRHd increase at not
less than four times the minimum recommended disinfection time within an
experimental error of +/- 0.5 logs. Secbndary acceptance criteria for bacteria
requires that there is a combined log reduction for the mean values of all three
bacteria of not Iesé than 5.0 logs within the recommended disinfection period.
The minimum acceptable mean log reduction for any single bacterial type is 1.0
log. Stasis for the yeast and mold must be observed for the minimum

recommended disinfection period. Results of the ISO/FDA microbial biocidal

efficacy testing of the subject test solutions are set forth below in Table 5.
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Log Reduction of Sanmple I SO A ent Hours 11 12 13

St aphyl ococcus aureus (ATCC 6538) 1 1.3 1.4 1.6 2 1.3
wa28585868 1.5 2.3 2.7 4 1.8 2.8 3.6 PseudonpnB&T/US2004/039278

aerugi nosa (ATCC 9027) 1 4.7 4.7 4.7 2 >4.7 >4.7 >4.7

3>4.7 4.7 >4.7 4 >4.7 >4.7 >4.7 Serratia mar cescens

(ATCC 13880) 1 1.3 1.4 1.6 2_1.6 9 2.732.02.6 3.5

4 2.5 3.5 3.8TABLE 5 - Cont i WABLE Eﬁocu dal Efficacies

Wth 10 Percent Organic Soil
Biocidal Efficacies With 10 Percent Organic Soil

Log Reduction of

Sample

ISO Agent Hours 11 12 13

Staphylococcus aureus

(ATCC 6538) 1 1.3 1.4 1.6
2 1.3 1.8 ‘ 2.3
3 | 1.5 23 2.7
4 1.8 2.8 3.6

Pseudomonas aeruginosa

(ATCC 9027) 1 47 4.7 4.7
2 >4.7 >4.7 >4.7
3 >4.7 >4.7 >4.7
4 >4.7 >4.7 >4.7

Serratia marcescens

(ATCC 13880) 1 1.3 1.4 1.6

| 2 1.6 1.9 2.7

3 2.0 2.6 3.5
4 2.5 3.5 3.8
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Log Reduction f Sanple 1SO A ent Hours 11 12 13

Candi da al bi cans (ATCC 10231) 1 1.3 1.51. 2 1.4 2.3
WQ2®508531600 2.4 3.4 4 1.6 2.7 3.6 Fusari um sol apCT/{$20C2039278

36031) 1 4.0 4.2 4.2 2 >4.2 >4.2 >4.2 3 >4.2 >4.2 >4.2

4 >4.2 >4.2 >4  2EXAMPLE 6 - Biocidal Testing of Test

Sanples Wth Five of FDA/ I SO Chall enge M croorgani sns:

[0035] Test sol utions pfABAER- CANHRESH dance wit h

Exanpl e 1 above, were each tested for |SQO FDA

m dBiosidal EffieaciaalVity 10 BarsenkOraapier®dht or gani ¢ soi |

using five FDA/I SO chal | enge m croorgani sns, i.

three bacteria and two fungi. Pri rrargoﬂ&eé’ylcﬂﬁ@@f

criteria established for bacteria requi rampigt t he

nuniS€ Agént/i abl e bact ddowrs recovettd per A2, shall 18e

reduced by a value not less than 3.0

Candida albicans

(ATCC 10231) o 13 15 18
2 1.4 23 2.6
3 17 24 3.4
4 16 27 3.6

Fusarium solani

(ATCC 36031) 1 4.0 4.2 4.2
2 >4.2 >4.2 >4.2
3 >4.2 >4.2 >4.2
4 >4.2 >4.2 >4.2
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l ogs within the m ni mumreconmended di sinfection

period. Primary acceptance criteria established for
wQ@emsHns37end nol ds require that the nunmber of vPEDIUS2004/039278

yeasts and nol ds, recovered per nm, shall be reduced

by a value of not less than .0 logs within the m nimm

reco)r(mended di SI nf ecgrl on ti Ef g %h ng gﬁEzave o?lt-'DRﬂgo
di Mﬂﬂmﬂﬁn an experimental error of + -

. Secondary acceptance criteria for_bacteria
recﬁQDﬁ%s t hatl eghaligliong pae%%lrh%?&ord@@%\ﬂw&ww@a@bove were
the mean val ues of all three bacteria of not |ess than
5. Oedabigssted for 18 Q/RRAmeiswhifb higedatietécamyerith thppigenierganic soil
The m ni num accept abl e nean | og reduction for any
si ngging fieecFRANIGD ehafiengesmiopodrognisies de. sthfesy baqh@rlq/@rmswo fungi.
and nol d nust be observed for the m ni numrecomended
di siPrivhagtacsepiaece odteriRestabtishesiffor bactérBdeDke thairiad niamnber of
bi oci dal efficacy testing of the subject test
sol uable bacieria, ebvéred er k| shhall ba rddined by. arvduen6t less than 3.0
Bi oci dal Efficacies Wth 10 Percent Organic Soil Log
Redlbﬁé w@thinahe Sanpien teomigendedtdisinfectieh d&ict6 PiAmary acceptance
St aphyl ococcus aureus (ATCC 6538) 1 2.4 2.1 3.1 2.9 4

3. &criterfa @daBlished for yeasts and molds require that the number of viable yeasts

and molds, recovered per ml, shall be reduced by a value of not less than 1.0
logs within the minimum recommended disinfection time with no increase at not
less than four times the minimum recommended disinfection time within an
experimental error of +/- 0.5 logs. Secondary acceptance criteria for bacteria
requires that there is a combined log reduction for the mean values of all three
bacteria of not less than 5.0 logs within the recommended disinfection period.
The minimum acceptable mean log reduction for any single bacterial type is 1.0
log. Stasis for the yeast and mold must be observed for the minimum
recommended disinfection period. Results of the ISO/FDA microbial biocidal

efficacy testing of the subject test solutions are set forth below in Table 6.
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Pseudononas aerugi nosa (ATCC 9027) 1 >4.6 >4.6 >4.6
>4.6 4 >4.6 >4.6 >4.6 >4.6 Serratia marcescens (ATCC
wa3®s0j370 1.9 1.9 2.7 3.3 4 4.6 4.4 >4.6 >4. 6 Banubma4/039278
al bi cans (ATCC 10231) 1 2.6 2.2 2.9 3.0 ,4.5 3.7 4.7
4.4 Fusarium sol ani (ATCC 36031) 1 2.8 3.7 >4.1 >4.1 4
>4.1 4.1 >4.1 >4.1Cationi c pol ysacchari de contai ni ng
conposi tions of the present T. "6 on are useful as
contact |ens care solutions for disinfecting contact
| erBiesidalEfficaai¢sWlithitp Betsent OsgarigtSall cr obi al agent
is an anount that will at l|least partially reduce the
m croor gani sm popul ati on in the fornulagiResictiopiafyed.
Preferably, a disinfecting amount is thatSampleh wil l
redgCeAybet i crobi al bdowsn of repteserdPativel®acterild
by $mphyloeoosuseussusn four hours and nore preferably by
one |l og order in one hour. Mst preferably, a
di siaTicts538) anount istan anount 2KBat weHl el Brii nat 2.9
the m crobial burden on a contact |ens when used
according to 4 3.8 43 >4.8 4.8

Pseudomonas aeruginosa

(ATCC 9027) 1 >4.6 >4.6 >4.6 >4.6
4 >4.6 >46 >4.6 >4.6

Serratia marcescens

(ATCC 13880) 1 1 9 1.9 27 3.3
4 4.6 44 >4.6 >4.6

Candida albicans

(ATCC 10231) 1 2.6 2.2 2.9 3.0

Fusarium solani
(ATCC 36031) 1 2.8 3.7 >4 >4 1

4 >4.1 4.1 >41 >4 .1
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its reginmen for the recommended soaking tine (FDA

Chem cal Disinfection Efficacy Test - July 1985
w@ovsastredens Sol ution Draft Cuidelines). TypiPRel/U§2004/039278

such agents are present in concentrations ranging from

about 0.00001 to about 0.5 percent wei ght/vol une

(wv), and nore preferably, fromabout 0.00003 to

about 0.5 percent wv. Unexpectedly, in the presence

of one or nore cationic polysaccharides a smaller

anount ofationia pelysasehandesepsiaining cempogitigng ef tBe pprsepéinvention

reduction and nore preferably a 15 to 30 percent

r edaret Usefiyl aissontagliiene dateosalidiong ver disidiesting egitasigenses. A

amount. As stated above, contact |enses are

di sdisinfextied ah;ounbafta{ﬁirnicrgbiahageréﬁsam\ﬁmuat thet williab teast partially

one or nore conpositions of the present conposition.

Al t fealugd thehmicromrgamismaopalgtibn e foymidatinuis\ensmayaedigPr@ferably,

lens in the subject solution, greater cleaning can be

ac ha dispdedtingaani@wit ¢ inpsWhIch tieresiakel theomicedistali buirdidrad y

pl aced on each side of the I ens, and rubbing the | ens

f or reprdxintAite Dhclerig®y t\fv@nogsmarzd iR fodHyuex Aehirdtey p@erably by
seconds. The | ens can then be subsequently i nmersed

W t ShdlloBer8ah ofie lholt.1 185tpreferddl, HéibinR&ting 8eUhORB -an-amount
Preferably, the lens ispermtted to soak in the

sol it @M difin#b thefdrohi@UsurBEVbE a chifct RS SheRlBel I35%E!ord|ng to
renoved fromthe solution, rinsed wwth the sane or

di flftsefe%ﬂﬁ?ﬁmr‘tﬁé Fé’&onfn%nd%?ﬂ%@”@knﬁ Al (‘FW Gﬁé’mfé%@mfé‘ctlon

sal ine“solution and then repl aced on the eye

Sol g ?&? &ﬁnt.ﬁlof‘lé% @gﬁa%réﬁgréaol&t \‘ttGlﬁa‘émgfs ). MRfically,

presen nvent nmul ated 1 nto specl

co ngl?c%tade%@ar%%rgseq{t ﬂ{j&ﬂcﬁn{rgﬁonﬁ%n@ﬁg G B ¥.00001 to about

0.5 percent weight/volume (w/v), and more preferably, from about 0.00003 to
about 0.5 percent w/v. Unexpectedly, in the presence of one or more cationic
polysaccharides a smaller amount of antimicrobial agent, i.e., a 5 to 30 percent
reduction and more preferably a 15 to 30 percent reduction, is required to
achieve a disinfecting amount.

As stated above, contact lenses are disinfected by contacting the lens
with a solution of one or more compositions of the present composition.
Although this may be accomplished by simply soaking a lens in the subject
solution, greater cleaning can be achieved if a few drops of the solution are
initially placed on each side of the lens, and rubbing the lens for a period of time,
for example, approximately 20 seconds. The lens can then be subsequently
immersed within several milliliters of the subject solution. Preferably, the lens is
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in the field of ophthal nol ogy. Such products include
but are not limted to wetting sol utions, soaking

W@ 0805306, cl eani ng and condi tioni ng sol uti onNBCT/EHS2004/039278
wel | as nultipurpose type | ens care solutions and
i n-eye cleaning and conditioning sol utions. V%ile t he
i nvention has been descri ged i n c?ndgunctl orhe\gl
speraritied toseakh Bie SoHEiPR AP atieAst fqus foprs skiexpiges are then
only. Accordingly, many alternatives, nodifications,
an oremvedtfroah&evﬁqlutmtaeﬂ%ﬁﬁafw&h esgMmerRisedigeient eejutior, for
the art in the | |dqht of the foregoing description and
i t eempleernsesared isatosisRaling §oluten ae%thﬁm reglgegd on the eye.
alternatives, nodifications, and variations as to fall
wi t hi n tSmdutigpisrdontadmioly 96® pemore edrapegifiansds dhe prgisamt. ipgention
claim . Conpositions conprising: one or nore cationic
pol mapobe Hamniudated dnid spediiccorftadtienscaepuotiucts foauseds cestomary
amount of one or nore antimcrobial agents. 2. The
conpaisé fieldros ophthalneologyl Sdmdr productaint!uaiedoud @remotdimited to
cationi c polysaccharides are selected fromthe group
congétlihg BOIUGONY, abakihg solstiods, plelayinganerctindittohidg sdiutibhs as well
conpositions of claim1l wherein said one or nore ‘
cataPmufipRRiogeagsdians das sallionsebad iredyd cleamihf@angrcengitioning
consi sting of Polyner JR 25, Polynmer JR 400, Pol yner
JR HiMongo! ymer LR 400, Pol yner LR 30

While the invention has been described in conjunction with specific
examples thereof, this is illustrative only. Accordingly, many alternatives,
modifications, and variations will be apparent to those skilled in the art in the light
of the foregoing description and it is, therefore, intended to embrace all such
alternatives, modifications, and variations as to fall within the spirit and scope of

the appended claims.

31



M and Pol yner LK. 4. The conpositions of claiml
wherein said one or nore antim crobial agents are
W@ 0805360 f rom t he group consi sting of PCT/US2004/039278
1, 1' - hexanet hyl enebi s[ 5-(p-chl orophenyl ) bi guani de],
wat er soluble salts of 1,1'-
hexamet hyl ene- bi s[ 5- ( p- chl or ophenyl ) bi guani de],
, 1' Wesstairet hyl enebi s[ 5~( 2- et hyl hexyl ) bi guani de],
wat er sol uble salts of 1,1'-hexanethyl enebi s]
5- (2- et hyl hexyl ) bi guani de], pol y(hexanet hyl ene
bi guani de), water soluble salts of poly(hexanethyl ene
bi giani dedmpesiligrpuaneyrisingn 1 and quat er nary anmoni um
esters. 5. The conposition of claim1l wherein said one
or nore anti mnercolmak catiemd polysaxichdides and a disinfecting amount at
1, 1' - hexamet hyl ene- bi s[ 5- (p- chl or ophenyl ) bi guani de] .
6. The corgosed amounf ofadrei cnrorefzatimianolsial abents.
di si nfecting anount said one or nore antim crobi al
agents is a standard anmount reduced by 5 to 30
percent. 7. A nmethod of producing conpositions of
cl apm 1 RS SoskBnsP ERIMi1Nghe?8ia said 6y 6r 1BBkd cxtioic
' pol ysaccharides with a disinfecting anount at a
reduced REn&{deBPe 96lcBiRE EroANiHeir6 P Bbdistgei Variatfbns of
The nethod of claim7 wherein said one or nore
cati oni qdaRjuseapkhRipdes are selected fromthe group
consi sting of variations of polyquaternium10. 9. The
met hod of claim 7 wherein said one or nore cati-onic
pol ysacchari des

3. The compositions of claim 1 wherein said one or more cationic '
polysaccharides are selected from the group consisting of Polymer JR
125, Polymer JR 400, Polymer JR 30M, Polymer LR 400, Polymer LR 30

M and Polymer LK.

4. The compositions of claim 1 wherein said one or more antimicrobial
agents are selected from the group consisting of 1,1’-hexamethylene-
bis[5-(p-chlorophenyl)biguanide], water soluble salts of 1,1'-
hexamethylene-bis[5-(p-chlorophenyl)biguanide}, 1,1'-hexamethylene-
bis[5-(2-ethylhexyl)biguanide], water soluble salts of 1,1’-hexamethylene-
bis[5-(2-ethylhexyl)biguanide], poly(hexamethylene biguanide), water
soluble salts of poly(hexamethylene biguanide), polyquaternium-1 and

quaternary ammonium esters.

32



are selected fromthe group consisting of Polyner JR
125, Polynmer JR 400, Polynmer JR 30V Pol yner LR 400,
woiopned76.R 30 M and Pol yner LK. . The met hod pPET/UER04039278

7 wherein said one or nore antimcrobial agents are
sel ected fromthe group consisting of
1,1'-hexanethy|ene-bis[5-gpchlQrophenyl) bi guani de]j,
watser sdhelbmpsaitior obelaim 1 vhereiieaiRyane 5 Npprg@ntimicrobial agents
(p- chl or ophenyl ) bi guani de] ,
, 1' - hexanet hyl ene- bi s[ 5- ( 2- et hyl hexyl ) bi guani de],
wat er soluble salts of ,1'-hexanethyl ene-bi s[5-(2-
et hyl heindydei glidrexdeiethyerieylibExarmbidigpernyl)bigyanidelie)
wat er sol ubl e salts of poly(hexanet hyl ene bi guani de),
pol yquat erni um 1 and quat ernary anmoni um esters. . The
met hod of claim7 wherein said one or nore
antg, mi cmabicampasigion of tlah ddeherein said disinfecting amount said one or
, 1' --hexanet hyl ene- bi s[ 5- ( p- chl or ophenyl ) bi guani de] .
12. The nimé hatmpiosibiaigents ishetadars amdudi sdoéatby Bgo 30
anount said one or nore antimcrobial agents is a
st andar deggpunt reduced by 5 to 30 percent. . A
sol uti on conprising one or nore conpositions of claim

14. The solution of claimwherein said solution
i ncl udes one or nore buffers or buffering systens. 15.

The, sol W o offof ghﬂidaﬁ@ﬂﬁfn?do@iti%ﬁé gf St icBmphisipgudes

one ‘or nore tonicCity agents.
combining one or more cationic polysaccharides with a disinfecting

amount at a reduced amount of one or more antimicrobial agents.

8. The method of claim 7 wherein said one or more cationic polysaccharides

are selected from the group consisting of variations of polyquaternium-10.

9. The method of claim 7 wherein said one or more cationic polysaccharides
|
are selected from the group consisting of Polymer JR 125, Polymer JR
400, Polymer JR 30M, Polymer LR 400, Polymer LR 30 M and Polymer

LK.

10. The method of claim 7 wherein said one or more antimicrobial agents are
selected from the group consisting of 1,1’-hexamethylene-bis[5-(p-
chlorophenyl)biguanide], water soluble salts of 1,1’-hexamethylene-bis[5-
(p-chlorophenyl)biguanide], 1,1 ’-hexamethylehe-bis[S-(Z-
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The sol ution of claimwherein said solution includes
one or nore surfactants. 17. The solution of claim
wob@sesitecai d sol uti on includes one or norevi SBOFUS2004/039278
agents. . A nethod of using the solution of claim
conprising: contacting a surface of a contact |ens
wWth said solution for a period of tinme suitable to

el im naﬁéﬁy&%%lﬁwrade]bwaﬂ@rﬁwl%ﬁ@lt‘f it Hexametylenpebis[5-(2-
A net hod of producing the solution of claim

conpr i siethylhexsigbiggaridele deashievaneiiens Sigveaige).vgater soluble
anount of said one or nore antimcrobial agents and

one or melteotmily(bexamgbylzsadbighanidéspotysuatestiumt1 end quaternary

ammonium esters.
11.  The method of claim 7 wherein said one or more antimicrobial agents
include 1,1’-hexamethylene-bis[5-(p-chlorophenyl)biguanide].

12.  The method of claim 7 wherein said disinfecting amount said one or more

antimicrobial agents is a standard amount reduced by 5 to 30 percent.
13. A solution comprising one or more compositions of claim 1.

14.  The solution of claim 13 wherein said solution includes one or more

buffers or buffering systems.

15. The solution of claim 13 wherein said solution includes one or more tonicity

agents.

16. The solution of claim 13 wherein said solution includes one or more

surfactants.

17. The solution of claim 13 wherein said solution includes one or more
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18.

19.

viscosity agents.

A method of using the solution of claim 13 comprising:
contacting a surface of a contact lens with said solution for a period of

time suitable to eliminate a microbial burden on said contact lens.

A method of producing the solution of claim 13 comprising:
adding a reduced volume disinfecting amount of said one or more
antimicrobial agents and one or more cationic polysaccharides to a

solution.
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