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HARDSURFACEDISINFECTINGCOMPOSITION 

CROSSREFERENCETORELATEDAPPLICATIONS 

[OOO1j ThisapplicationclaimsprioritytoU.S.patentappl.no.63/091,617,filedOctober 

14,2020,whichisincorporatedhereinbyreference.  

BACKGROUNDENFORMATION 

[0002j Antimicrobialcompositionsmustdisplayefficacyagainstawiderangeof 

microorganismsyetnotpresentunduedangerorrisktothoseusingorencounteringthem.  

[0003j Specificrequirementsforantimicrobialcompositionsvaryaccordingtointended 

application(e.g.,levelandscopeoflethality)andapplicablepublichealthrequirements.Asjust 

oneexampleaproductconsideredtobeasanitizer"shouldprovidea5-logreductionagainst 

severaltestorganismswithin30secondsatroomtemperaturesee"GermicidalandDetergent 

SanitizingActionofDisinfectantsOfficialMethodsofAnalysisoftheAssn.ofOfficial 

AnalyticalChemists,~~¶1960.09andapplicablesections,15thEd.,(1990)(EPAGuideline91-2).  

[0004j Representativeantimicrobialcompositionsintendedforuseonhardsurfacesare 

describedinforexampleU.S.PatentNos.9,314,017,8,940,792and8,865,196(aswellas 

patentsandpublishedapplicationsmentionedinitsBackgroundsection),aswellasU.S.Pat.  

[0005j TheU.S.EnvironmentalProtectionAgency(EPA)hasestablishedatestEPA 

MILBSOPMB-20-03("SingleTubeMethodforDeterminingtheEfficacyofDisinfectants 

againstBacterialBiofilm"),forapplicantswishingtoincludeontheirproductsadisinfectionof 

biofilmclaim.Productswhichareabletopassthistestthenareabletoincludeontheirlabeling 

aclaimsuchasinteral/a, 

Kills 0ofbacteriainbiofilmonhardnon-poroussurfacesor 

Formulatedtokill99,99990oofbacteriainbiofilmonhardnon-poroussurfaces.  

Ineachcasethespecifictypeofbacteriainbiofilmformagainstwhichtheproducthasbeen 

testedmustbelistedwithS.aureusandP.aeruginosabeingtheonlytwoforwhichstan
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dardizedEPAtestsexist.ToobtainanEPAbioflimhospitaldisinfectantclaimefficacyagainst 

bothofthesespecificbacteriatypesmustbeproven.  

[0006j Todateproductsabletopassthistesthavebeenextremelycaustic(pH>12)or 

acidic(pH<2),haveincludedlargeamountsofhalogen(Br2orC12)orhalogen-containing(e.g., 

hypochlorite)ionsorhaveincluded>20o(ww)ofquatemaryammoniumsurfactants.  

[0007j Anantimicrobialcompositionhavingefficacyagainstendosporeshasbeen 

describedinU.S.Pat.No.10,827,750.Theantimicrobialstrengthandoxidizingcapacityofthat 

compositionaresohighhoweverthatrepeatedexposuremightraisehealthconcernsinthose 

taskedwithcleaninghardsurfacesatleastabsentincreasedsafetymeasures.  

[0008j Thatwhichremainsdesirableisacompositionwithbroadspectrumlethality 

againstbothplanktonicandbiofilm-formmicroorganismswhichiscapableofrepeated 

applicationstohardsurfaceswithoutsignificantdamageandwithoutrequiringsignificant 

personalprotectiveequipment(PPE)forthoseusingit.  

SUMMARY 

[0009j Inoneaspectisprovidedacompositionthatislethaltoabroadspectrumof 

microorganismsandiscapableofrepeatedapplicationstohardsurfaces.Thecomposition 

neithercontainsnorproduceselementalhalogenorhalogenoxideionsanddoesnotcontain 

morethan0.50o(wv)quaternaryammoniumcompounds.Thecompositionisacidicbuthasa 

pH>2.5,preferablypH>3,morepreferablyfrom~3.4or3.5to~4.8,andincludessolventand 

[OO1Oj Thesolventcomponentincludesatleast670o(wvrelativetothetotalamountof 

composition)waterandalesseramountofatleastoneorganicliquidwhilethesolutecomponent 

includesaweakacidaconjugatebaseofthatacidanelectrolyteoxidizingagentandanionic 

surfactant.  

[OO11j Thecompositionhasaneffectivesoluteconcentrationofatleast2.5Osm/Ltypically 

atleast3Osm/Landoftenevenhighere.g.,from 3to¼.5Osm/Luptothesolubilitylimitof 

thesolutecomponentinthesolventcomponent.Theoxidizingelectrolyte(s)constitutenomore 

0 

tnan2.5o(ww)owtnetotalamountofthesolutecomponent, i.e.,thesumofallsolutecompo
nentweightsandtypicallyfromabout3to3. 8goftheoverallcompositiononaperliterbasis.  

2 
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[0012j Thecompositioncanprovideextremelylargereductionsinthenumberofliving 

microbes(e.g.,bacteriavirusesetc.),evenbacteriainbiofilmformwithshortdwelltimes.  

AdvantageouslythecompositiondoesnotrequireskinprotectivePPEforthoseusingit.  

[0013j Alsoprovidedisamethodoftreatingasurface.Themethodinvolvesapplyingan 

embodimentoftheforegoingcompositiontothesurfaceandpermittingthecomposition 

sufficientdwelltimetokillatleast99,9990oofthemicrobesthereon.Thesurfacebeingtreated 

canbeaninanimatesurfaceparticularlyahardsurfaceandadvantageouslyahardsurfaceinan 

industrialfacility.  

[0014j Otheraspectsoftheinventionwillbeapparenttotheordinarilyskilledartisanfrom 

thedetaileddescriptionthatfollows.Toassistinunderstandingthatdescriptioncertaindefini

tionsareprovidedimmediatelybelowandtheseareintendedtoapplythroughoutunlessthe 

surroundingtextexplicitlyindicatesacontraryintention.  

roomtemperaturemeans22~+2 0 C 

"polyacid"meansacompoundhavingatleasttwocarboxylgroupsandspecifically 

includesdicarboxylicacidstricarboxylicacidsetc~ 

"pH"meansthenegativevalueofthebase10logarithmof[1J~]asdeterminedbyan 

acceptablyreliablemeasurementmethodsuchasaproperlycalibratedpHmetertitration 

curveagainstaknownstandardorthelike 

"pKa meansthenegativevalueofthebase10logarithmofaparticularcompound's 

aciddissociationconstant 

"buffer"meansacompoundormixtureofcompoundshavinganabilitytomaintain 

thepHofasolutiontowhichitisaddedwithinrelativelynarrowlimits~ 

"bufferprecursormeansacompoundthatwhenaddedtoamixturecontainingan 

acidresultsinabuffer, 

"electrolyte"meansacompoundthatexhibitssomedissociationwhenaddedto 

waters 

non-oxidizingelectrolyte meansanelectrolyteotherthanonethatcanactasan 

oxidizingagent; 

3 
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"benzalkoniumchloride"referstoanycompounddefinedbythefollowing 

generalformula 
9

3 

3 

N K c1~ (I) 

c.1-j3 

whereR3 isaCs-Cisalkylgrouporanymixtureofsuchcompounds; 

"effectivesoluteconcentration,, Sisameasurementofthecolligativepropertyresulting 

fromthenumberofmolesofmolecules(fromnonelectrolyte)orions(fromelectrolytes) 

presentinagivenvolumesolutiontypicallypresentedinunitsofosmolesperliter 

"61,"isthedipolarintermolecularforceHansenSolubilityParameter(HSP),withthe 

valueforasolutionormixtureofsolventsbeingcalculatedby 

II 

ap (ad~xxcii) (II) 
4 

wherebdiistheenergyfromdipolarintermolecularforceforsolventcomponenti, xdilS 

thepercentageofsolventcomponentirelativetothetotalamountofsolventcomponents, 

andnisthetotalnumberofsolventcomponentw 

"substituted"meanscontainingaheteroatomorfunctionality(e.g.,hydrocarbyl 

group)thatdoesnotinterferewiththeintendedpurposeofthegroupinquestions 

"microbe"meansanytypeofmicroorganismincludingbutnotlimitedtobacteria, 

"antimicrobialagent"meansasubstancehavingtheabilitytocausegreaterthana 

9000(1log)reductioninthenumberofoneormoremicrobes~ 

activeantimicrobialagent"meansanantimicrobialagentthatiseffectiveonly 

orprimarilyduringtheactivepartsofthelifecyclee.g.,celldivisionofamicrobe 

"disinfectant"meansasubstancethatislethaltooneormoretypesofbacteriiv 

"highleveldisinfectant"meansadisinfectantthatiscapableofkillingallbacteria 

exceptforsmallamountsofbacteriainendosporeform 

"sterilant"meansasubstancecapableofatleasta6log(99.99990o)reductionofall 

microbesregardlessofform 

4 

virusesfungiviroidsprionsandthelike;
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contacttime or"dwelltime"meanstheamountoftimethatacompositionis 

allowedtocontactasurfaceand/oranendosporeonsuchasurface 

"hardsurface meansanysurfacethatissubstantiallyresistanttoabsorptionof 

fluidsandinmostcasesnon-deformable; 

"healthcaremeansinvolvedinorconnectedwiththemaintenanceorrestorationof 

thehealthofthebodyormind; 

"S meansanynon-healthcarecommercialfacilityorenterpriseand 

"foodproduction"meansanindustrialfacilityorenterpriseengagedinthemanu

facturingprocessingproductionorservingofedibleorpotableitemsand/oringredients 

thereof 

[0015j Throughoutthisdocumentunlessthesurroundingtextexplicitlyindicatesa 
S 

contraryintentionallvaluesgivenintheformofpercentagesarewvi.e.,gramsofsoluteper 

literofcompositionandpHvaluesarethosewhichcanbeobtainedfromanyofavarietyof 

potentiometrictechniquesemployingaproperlycalibratedelectrode.  

[0016j Therelevantportion(s)ofanyspecificallyreferencedpatentand/orpublished 

patentapplicationareincorporatedhereinbyreference.  

DETAILEDDESCRIPTIONOFWLUSTRATJVEEMBODIMENTS 

[0017j Thecompositionisdescribedfirstintermsofitspropertiesandcomponentsmany 

ofwhicharewidelyavailableandrelativelyinexpensiveandthenintermsofcertainuses.  

itsoverallvolumeacompositionincludesatleast670ooftenatleast700oandtypicallyatleast 

7500(allwv)water.Onaperliterbasisacompositionincludesfrom 675to~8OOmL, 

commonlyfrom~7OOto~79OmLmorecommonlyfrom~72Oto 780mLusuallyfrom 725 

tor~75mLtypicallyfrom 740to~77OmLandmosttypically765+10mLwater.Thewater 

neednotbespeciallytreatedorpurified(e.g.,distilledand/ordeionized),althoughpreference 

certainlycanbegiventowaterthatdoesnotinterferewiththeintendedantimicrobialeffectof 

thecomposition.  

[0019j Thesolventcomponentofthecompositionalsoincludesatleastoneorganicliquid 

having valuelowerthanthatofwater(6~.* 16.0MPa'/2)andpreferablysignificantlylower 

5 

[0018j Thesolventcomponentofthecompositionincludesamajorityofwater.Relativeto
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(e.g.,4<a 12orS<&~ 10),where&~isthedipolarintermolecularforce(polarity)Hansen 

SolubilityParameter(HSP).(Hereinthroughoutthe&pvalueforagivensolventorsolvent 

component(i.e., liquid)isdeterminedatroomtemperature.) 

[0020j ThedistancebetweentheHSPsoftwomaterialsinso-calledHansenspace(Ra)can 

becalculatedaccordingtothefollowingformula: 
adl)2+(&p2 a~1)2+(a1~- ahl)2  (III) 

wherebdistheenergyfromdispersionforcesbetweenthemoleculesapP3definedasaboveand 

ahistheenergyfromhydrogenbondsbetweenmolecules.  

[00211 AsimplecompositeaffinityparametertheRelativeEnergyDifference(RED),rep

resentstheratioofthecalculatedHSPdifference(Ra)totheinteractionradius(Ro),i. e.RED 

Ra/Ro.InsituationswhereRED<1.0,thesolubilitiesofthemoleculesaresufficientlysimilar 

thatonewilldissolveintheotherinsituationswhereRED>1.0,thesolubilitiesofthemolecules 

arenotsufficientlysimilarforonetodissolvetheotherandinsituationswhereRED 1.0, 

partialdissolutionispossible.  

[0022j Theorganicliquid(s)oftenis/arepresentatconcentrationsof5to200ocommonly7 

to180omorecommonly8to170oevenmorecommonly9to160oandtypically10to150o(all 

wvbasedontotalvolumeofsolventcomponent).  

[0023j Accordinglythea~valueoftheoverallsolventcomponentgenerallyislessthan 

15.6,nomorethan15.5,nomorethan15.4,nomorethan15.3,nomorethan15.2,nomorethan 

componentcanrangefrom13.5to15.5MIPa'A, from13.7to15.3MPa'Afrom139toJ~5~MPa'A 

andfrom14.Oto15.0~a'A 

[0024j Theamountofagivenorganicliquid(ormixtureoforganicliquids)tobeaddedto 

watercanbecalculatedusingformula(II)ifatargeted~4valueisknown.Similarlyaprojected 

a~valuecanbecalculatedusingformula(II)iftheamountoforganicliquid(s)andtheir 

individuala~valuesareknown.  

[0025j Thesolventcomponentcanconsistoforconsistessentiallyofonlywaterandone 

ormoreorganicliquidswithpreferencebeinggiventomixturesofspeciesofthesamegenusof 

organicliquidse.g.,twoketonesortwoalcoholsratherthanoneketoneandonealcohol.In 

certainpreferredembodimentsthesolventcomponentcanconsistoforconsistessentiallyof, 

6 
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waterandoneorganicliquidpreferablyonehavinga6~valuelessthan10MPa'A.Inyetother 

embodimentsthesolventcomponentcanconsistoforconsistessentiallyofwaterandtwoor 

moreorganicliquidswiththeresultingsolventcomponenthavingSpvaluethatcanbecalculated 

usingformula(II);againpreferenceisgiventomixturesofspeciesofthesamegenusoforganic 

liquidse.g.,twoethersortwoalcoholsratherthanoneetherandonealcohol.  

[0026j Withrespecttoorganicliquidsthatcanbeemployedinthesolventcomponent, 

thosewhicharemisciblewithoneanotherand/orwaterarepreferred.Non-limitingexamplesof 

potentiallyusefulorganicliquidsincludeketonessuchasacetonemethylbutylketonemethyl 

ethylketoneandchloroacetoneacetatessuchasamylacetateethylacetateandmethylacetate 

(meth)acrylatesandderivativessuchasacrylamidelaurylmethacrylateandacrylonitrile;aryl 

compoundssuchasbenzenechlorobenzenefluorobenzenetoluene, xyleneanilineandphenol; 

aliphaticalkanessuchaspentaneisopentanehexaneheptaneanddecanehalogenatedalkanes 
suchaschloroformmethylenedichloridechloroethaneand , yclicalkanes 

tetrachloroethylenec 

suchascyclopentaneandcyclohexaneandpolyolssuchasethyleneglycoldiethyleneglycol, 

propyleneglycolhexyleneglycolandglycerol.Whenselectingsuchorganicliquidsforusein 

thesolventcomponentofthecompositionpossibleconsiderationsincludeavoidingthosewhich 

containafunctionalgroupthatwillreactwiththeacid(s)andoptionallysalt(s)employedinthe 

compositionandfavoringthosewhichpossesshigherregulatorypre-approvallimits.  

[0027j Preferredorganicliquidsincludeethersandalcoholsduetotheirlowtissuetoxicity 

oftheotheringredientsinthecomposition.  

[0028j Ether-basedliquidsthatcanbeusedinthesolventcomponentincludethosedefined 

bythefollowinggeneralformula 

Rt(CH$OR2 40(CH2)z]yZ (IV) 

wherexisanintegeroffrom0to20(optionallyincludingwhere2<x<20,oneormorepoints 

ofethylenicunsaturation),yis0or1zisanintegeroffrom1to4,R 2 isaC1-C6linearor 

branchedalkylenegroupR'S amethylisopropylorphenylgroupandZisahydroxylor 

methoxygroup.Non-limitingexamplesofglycolethers(formula(IV)compoundswhereZis 

OH)thatcanbeusedinthesolventcomponentaresetforthbelowinTable1.  

7 

andenvironmentalfriendliness.Thesecanbeaddedatconcentrationsuptothesolubilitylimit
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Table: Representativeglycoletherswithformula(IV)variablesand&pvalues 

x y z 

_________________________________________________________________________________ ____ (MPa112) 

ethyleneglycolmonomethylether CR3 0 (CH2 )2  0 9.2 

ethyleneglycolmonoethylether CR3 1 (CH2)2 0 - 9.2 

ethyleneglycolmonopropylether CR3 2 (CH2)2 0 - 8,2 

ethyleneglycolmonoisopropylether (CH3)2CH 0 (CH2)2 0 - 8.2 

ethyleneglycolmonobutylether CR3 3 (CH2)2 0 - 5.1 

ethyleneglycolmonophenylether C6H5  0 (CH2)2 0 - 5.7 

ethyleneglycolmonobenzylether C6H5  1 (CH2)2 0 - 5.9 

diethyleneglycolmonomethylether CR3 0 (Cl-I2 )2  1 2 7.8 

diethyleneglycolmonoethylether(DOME) CR3 1 (Cl-I2)2  1 2 9.2 

diethyleneglycolmono-n-butylether CR3 3 (Cl-I2 )2  1 2 7.0 

propyleneglycolmonobutylether CR3 3 (CIt)3 0 4,5 

propyleneglycolmonoethylether CR3 1 (CH2)3 0 - 6.5 

propyleneglycolmonoisobutylether (CH3)2CH 1 (CH2)3 0 - 4.7 

propyleneglycolmonoisopropylether (CH3)2CH 0 (CH2)3 0 - 6.1 

propyleneglycolmonomethylether CR3 0 CH2CH(CH3) 0 6.3 

propyleneglycolmonophenylether C6H5 0 CH2CH(CH3) 0 5,3 

triethyleneglycolmonomethylether CR3 0 (Cl-I2 )2  2 2 7.6 

triethyleneglycolmonooleylether CR3 17* (CJt)2 2 2 3.1 

*includesunsaturationatthe9position 

[0029j CyclicandCt-C16acyclic(bothlinearandbranchedbothsaturatedandunsaturated) 

alcoholsoptionallyincludingoneormorepointsofethylenicunsaturationand/oroneormore 

heteroatomsotherthanthealcoholoxygensuchasahalogenatomanaminenitrogenandthe 

likecanbeemployedasanorganicliquidinthesolventcomponentofthecomposition.Non

limitingexamplesofrepresentativeexamplesarecompiledinthefollowingtable.  

8 

propyleneglycolmonopropylether(P0MB) CR3 2 CH2CH(CH3) 0 5.6
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Table2:Representativealcoholswithbpvalues 

_______________________________________ 
6 p(MPa1/2) 

2-propenol 10.8 

1-butanol 5.7 

t-butylalcohol 5.1 

4-chlorobenzylalcohol 7.5 
______________________ 4.1 
cyclohexanol 

2-cyclopentenylalcohol 7.6 

1-decanol 10.0 

2-decanol 10.0 

2,3-dichloropropanol 9.2 
________________________ 4.3 
2-ethyl-1-butanol _____________ 

ethanol 8.8 

2-ethyl-hexanol 3.3 

isooctylalcohol 7.3 

octanol 3.3 

methanol 12.3 

oleylalcohol 2.6 

1-pentanol 4.5 

2-pentanol 6.4 

1-propanol 6.8 

[0030j Forfurtherinformationonorganicliquid-containingsolventcomponentsthe 

interestedreaderisdirectedtoU.S.Pat.No.10,021,876.  

[00311 ApreferredsolventcomponentisonewhichincludesonlywaterandC2-C4acyclic 

alcohol(s)inaweightratiooffrom 7:1to~9:1. Suchasolventcomponentcanbeobtainedby 

mixing~725to 800gpreferably 750to~775gwaterwithAOto¼20gpreferably~95to 

115galcohol(s).Anembodimentofthistypeofpreferredsolventcomponentincludes765+ 

10gwaterand100+5g2-propanol.  

9 

2-propanol (IPA) 6.1
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[0032j Asolventcomponentofthetypejustdescribedhasa~4valueoffrom14.2to15.2 

'7,typicallyfrom14.4to15.1MIPaA, preferablyfrom14.6to15.0MPaAandmoreprefer

ably14.85+O,12MPaA 

[0033j Thesolventcomponentactstosolvatestainingcompoundsliftdirtetc.,butalsoto 

carrytheaforementionedsolutecomponentthesub-componentsofwhicharedescribedbelow.  

[0034j Asmentionedpreviouslythecompositionisacidicwhichmeansthatatleastoneof 

thesub-componentsofthesolutecomponentmustbeanacidpreferablyoneormoreweakacids 

(i.ecarboxylicacids).  

[0035j Examplesofpotentiallyusefulweakacidsincludemonoproticacidssuchasformic 

acidaceticacidandsubstitutedvariants(e.g.,hydroxyaceticacidchloroaceticaciddichloro

aceticacidphenylaceticacidandthelike),propanoicacidandsubstitutedvariants(e.g.,lactic 

acidpynivicacidandthelike),anyofavarietyofbenzoicacids(e.g.,mandelicacidchloro

mandelicacidsalicylicacidandthelike),glucuronicacidandthelikediproticacidssuchas 

oxalicacidandsubstitutedvariants(e.g.,oxamicacid),butanedioicacidandsubstitutedvariants 

(e.g.,malicacidasparticacidtartaricacidcitramalicacidandthelike),pentanedioicacidand 
substitutedvariants(e.g.,glutamicacid,2-ketoglutaricacidandthelike),hexanedioicacidand 

substitutedvariants(e.g.,mucicacid),butenedioicacid(bothcisandtransisomers),iminodi

aceticacidphthalicacidandtheliketriproticacidssuchascitricacid,2-methylpropane-1,2,3
S 

tricarboxylicacidbenzenetricarboxylicacidnitrilotnaceticacidandtheliketetraproticacids 

suchasprehniticacidpyromelliticacidandthelikeandevenhigherdegreeacids(e.g.,penta

protonscanbereplacedbycationicatomsorgroups(e.g.,alkalimetalions),whichcanbethe 

sameordifferent.  

[0036j Withrespecttotheforegoingexemplaryacidssmallermoleculesarepreferredover 

thosewhicharelargerandthoseacidswhichcanprovideanoxidizingacidbyreactionwithan 

electrolyteoxidizingagent(discussedbelow)arehighlypreferred.Oneweakacidwhichmeets 

bothofthesecriteriaisaceticacidwhichreversiblyformsperaceticacidwhenexposedto 

certainelectrolyteoxidizingagents.Otherorganicoxidizingacidsincludeperoxalicacidand 

diperoxalicacid.  

10 

hexa-,heptaproticetc.).Whereatri-tetra-,orhigheracidisusedoneormoreofthecarboxyl
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[0037j PreferredacidsarethosewhichhaverelativelyhighpKavalues(i.earenotcon

sideredtobeparticularlystrongacids).ThispermitsproductionofacompositionthathasapH 

valuethatisnottoolowSi.e.,below~2.5,preferablynotbelow~2,7morepreferablynotbelow 

2.9,andmostpreferablynotbelow~3,sothatthecompositioncanbeusedwithoutextreme 

protectivemeasuresbythosechargedwithhandlingandapplyingthemtosurfacesand/or 

destroyingcomponentsofarticlestobetreated.PreferredpKavaluesaregreaterthan~1, greater 

than~1. 5, greaterthan2,greaterthan~2. 5, greaterthan~3, greaterthan~3. 5, greaterthan~4 

greaterthan~4.5,greaterthan 5,andevengreaterthan 5.5. AcidswithlowerpKavaluescan 

beusedifstepsaretakentoensurecompliancewithrequiredordesiredpropertiesofthecompo

sitionsuchaspHrange(discussedabove)andeffectivesoluteconcentration(discussedbelow).  

[0038j TheamountofanygivenacidemployedcanbedeterminedfromthetargetpHof 

thecompositionandthepKavalue(s)ofthechosenacidsinviewofthetypeandamountsofcom

pound(s),ifanyutilizedtoachievethedesiredeffectivesoluteconcentrationinthecomposition.  

[0039j BothtoensurethatthepHofthecompositionisnottoolowandalsotoincreaseits 

effectivesoluteconcentrationthesolutecomponentalsoincludesaconjugatebaseofatleast 

oneoftheforegoingweakacids.Althoughnotrequireduseofaconjugatebaseoftheparticular 

acidemployedispreferable.  

[0040j Conjugatebase(s)ofoneormoreoftheacid(s),upondissociationincreasethe 

effectiveamountofsolutesinthecompositionwithoutgreatlyimpactingthemolarconcentration 

ofhydroniumionswhilesimultaneouslyacttoprovideabufferedpHtothecomposition.The 

withcommonexamplesincludingammoniumionsandalkalimetalions~accordinglywherea 

particularconjugatebaseissetforthherein(e.g.,sodiumacetate),thisistobereadasinclusive 

ofotheracetatesunlessacontraryindicationisspecificallymentioned.  

[0041j WhereapolyacidisusedallorfewerthanalloftheHatomsofthecarboxylgroups 

canbereplacedwithcationicatomsorgroupswhichcanbethesameordifferent.Forexample, 

mono-di-andtrisodiumcitrateallconstitutepotentiallyusefulbufferprecursorswhetherused 

inconjunctionwithcitricacidoranotherorganicacid.Howeverbecausetrisodiumcitratehas 

threeavailablebasicsitesS 

ithasatheoreticalbufferingcapacityupto ogreaterthanthatof 

11 

identityofthecountercationportionoftheconjugatebase(i.e.,salt)isnotparticularlycritical,
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disodiumcitrate(whichhastwosuchsites)andupto2000ogreaterthanthatofsodiumcitrate 

(whichhasonlyonesuchsite).  
[0042j Liketheacid(s),theamountofconjugatebase(s)canbedeterminedbasedonthe 

desiredcompositionpHandeffectivesoluteconcentration.Withrespecttotheformerthe 

compositionhasapHofnomorethan5,andcertainembodimentscanhaveapHofnomore 

than4.8,4.6,4.4oreven4.2.SimilarlyithasapHofatleast2.5,generallyatleast2.8,typically 

atleast3. 1, andmosttypicallyatleast3.4.RangesofpHvaluesemployingeachofthelower 

limitsincombinationwitheachoftheupperlimitsareenvisioned.Embodimentsofthecompo

sitioncanexhibitpHvaluesof3.75+1,3,8+0.7,3,85+0,6,3,9+0,5,3.95+0,4,and4+0.25.  

[0043j (Manyweakacidsandconjugatebasesofweakacidscanbeobtainedineither 

anhydrousformorincludingvaryingamountsofwaterofhydration.Thepresenceofwaterof 

hydrationinsuchmaterialsisimmaterialtotheirutilityassub-componentsofthesolutecom

ponent.Ifagivensolutesub-componentisnotprovidedinanhydrousformthewaterof 

hydrationmerelymustbesubtractedwhencalculatingthenumberofosmolesprovidedbythat 

givenmaterial.Forexampletheterm"trisodiumcitrate"isintendedtobeinclusiveofboth 
S 

anhydroustnsodiumcitrateandallhydratedformse.g.,trisodiumcitratedihydrate.) 

[0044j Someoxidizingacidsarenotparticularlystableinaqueoussolutions.Accordingly, 

providingacompositionwithanoxidizingacidpreparedinvitrocanbeadvantageous.For 

exampleinonepreferredembodimenttoasolventcomponentofacompositioncanbeprovided 

aceticacidandhydrogenperoxidewhichwhencontactedreversiblyformperaceticacid.  

agentthatdoesnotcontainanyactivehydrogenatomswhensubjectedtoaZerewitinoffdeter

mination.Non-limitingexamplesofpotentiallyusefulelectrolytespreferablyinorganicoxidi

zingagentsincludecompoundswhichincludeanionssuchasmanganatepermanganateper

oxochromatechromatedichromateperoxymonosulfateandthelike.(Someoftheseelectro

lytescanimpactpHsoacompositionformulatedtohaveagivenpHmightrequireadjustment 

afteradditionoftheoxidizingagent(s).)PreferredarethosecompoundshavingE 0 rcdvaluesofat 

least+1.25Vpreferablyatleast+1.5Vmorepreferablyatleast+1.75Vevenmorepreferably 

atleast+2.0Vandmostpreferablyatleast+2.25V.  
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[0045j Alsopresentinthesolutecomponentofthecompositionisanelectrolyteoxidizing
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[0046j Mostpreferredarethoseelectrolyteswhichincludeperoxymonosulfate(CAS 

70693-62-8)asananion.AconvenientlyavailableformisOxoneTMtriplesalt(KHSO50.5 
-. ' h~. ~ -Ch -~ -~ L IIKcCfJ5(J4. 0.5II~Q2S~ZI~4~ w:1~N; w)~1 h *t n~&~~~ ~tv~ ~ ~\)t\# ~- ~nt~rh t)~ ~ 1%4~%~ r~ 

A ~ *~ *b~ A 

[0047j Althoughelectrolyteoxidizingagentsgenerallycanbeaddedatuptotheir 

individualsolubilitylimitskeepingthetotalamountincludedwellbelowtheirsolubilitylimits 

canpositivelyimpacttheusagesafetycharacteristicsofthefinalcomposition.Themaximum 

amountgenerallyisontheorderof10gperliteroftotalcompositionwithexemplaryranges 

r~ 

being 2to~8gIL,~2.2to 7g/L 2.4to½gIL,~2.5to 5g/L 2.6to~4.5g/L,~2.7to~4.2 
g/L 2.8toAgIL,~2.9to 3.8gILand~3.0to 3.6andexemplaryamountsbeing3.5+0.4 

g/L,3.4+0.4gILand3.35+0.25g/L.  

[0048j Toassistincleaningthesolutecomponentalsoincludesoneormorewettingagents 

whichincludebutarenotlimitedtosurfactants.Essentiallyanymaterialhavingsurfaceactive 

propertiesinwatercanbeemployedalthoughthosesurfaceactiveagentsthatbearsometypeof 

ionicchargeareexpectedtohaveenhancedantimicrobialefficacybecausesuchchargeswhen 

broughtintocontactwithabacteriaarebelievedtoleadtomoreeffectivebacterialmembrane 

disruptionandultimatelytocellleakageandlysis.  

[0049j Polarsurfactantsgenerallyaremoreefficaciousthannon-polarsurfactantswith 

ionicsurfactantsbeingmosteffective.Forpolarsurfactantsanionicsurfactantsgenerallyarethe 

mosteffectivefollowedbyzwitterionicandcationicsurfactantswithsmallermoleculesgener

allybeingpreferredoverlargerones.Thesizeofside-groupsattachedtothepolarheadcan 

polarheadpotentiallydecreasingtheefficacyofsurfactants.  

[0050j Potentiallyusefulanionicsurfactantsincludebutarenotlimitedtoammonium 

laurylsulfatedioctylsodiumsulfosuccinateperfluorobutanesulfonicacidperfluorononanoic 

acidperfluorooctanesulfonicacidperfluorooctanoicacidpotassiumlaurylsulfatesodium 

dodecylbenzenesulfonatesodiumlaurethsulfatesodiumlauroylsarcosinatesodiummyreth 

sulfatesodiumparethsulfatesodiumstearatesodiumchenodeoxycholateN-lauroylsarcosine 

sodiumsaltlithiumdodecylsulfate,1-octanesulfonicacidsodiumsaltsodiumcholatehydrate, 

sodiumdeoxycholatesodiumdodecylsulfate(SDSalsocalledsodiumlaurylsulfate(SLS)), 
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sodiumglycodeoxycholateandthealkylphosphatessetforthinU.S.Pat.No.6,610,314.SLSis 

aparticularlypreferredmaterial.  
S 

[00511 Potentiallyusefulcationicsurfactantsincludebutarenotlimitedtocetylpyridi

niumchloride(CPC),cetyltrimethylammoniumchloridebenzethoniumchloride,5-bromo-5

nitro-1,3-dioxanedimethyldioctadecylammoniumchloridecetrimoniumbromidedioctadecyl

dimethylammoniumbromidetetradecyltrimethylammoniumbromidebenzalkoniumchloride 

(BZK),hexadecylpyridiniumchloridemonohydrateandhexadecyltrimethylammoniumbromide.  

[0052j Potentiallyusefulnonionicsurfactantsincludebutarenotlimitedtosodium 

polyoxyethyleneglycoldodecyletherN-decanoyl-N-methylglucaminedigitoninn-dodecylB

D-maltosideoctylB-D-glucopyranosideoctylphenolethoxylatepolyoxyethylene(8)isooctyl 

phenyletherpolyoxyethylenesorbitanmonolauratepolyoxyethylene(20)sorbitan34(3

cholamidopropyl)dimethylammonio]-2-hydroxy-1-propanesulfonate,3-[(3-cholamidopropyl) 

dimethylammonio]- 1-propanesulfonate,3-(decyldimethylammonio)propanesulfonateinnersalt, 

andN-dodecyl-NN-dimethyl-3-ammonio-1-propanesulfonate.  

[0053j Potentiallyusefulzwitterionicsurfactantsincludesulfonates(e.g.3-[(3-cholamido

propyl)dimethylammonio]- 1-propanesulfonate),sultaines(e. g.cocamidopropylhydroxy

sultaine),betaines(e.g.cocamidopropylbetaine),andphosphates(e.g.lecithin).  

[0054j Forotherpotentiallyusefulmaterialstheinterestedreaderisdirectedtoanyofa 

varietyofothersourcesincludingforexampleU.S.Pat.Nos.4,107,328,6,953,772,7,959,943, 

and8,940,792.  

targeteffectivesoluteconcentrationandcompatibilitywithothersubcomponentsofthesolute 

componentofthecomposition.Thetotalamountofwettingagentpresentinthecompositioncan 

rangefrom 0.08to 0.250otypically0.15+0.0500(allwv).Maximumamountsofcertain 

typesofweftingagentsparticularlysurfactantsthatcanbepresentforaparticularenduse 

(withoutspecifictestingreviewandapproval)oftenaresetbygovernmentalregulations.  
[0056j Ifmorethanonetypeofsurfactantisemployedthemajoritypreferablyisanionic 

surfactantwiththeratioofionic-to-nonionicsurfactantgenerallyrangingfrom~2:1to 10:1, 

commonlyfromA:2to¼5:2,andtypicallyfrom~3:1to~7:1. Additionallyasisknowninthe 
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artacompositionshouldnotincludesurfactanttypesthatareincompatiblee.g.,anionicwith 

cationicorzwitterionicwitheitheranionicorcationic.  

[0057j Becauseantimicrobialefficacytypicallyincreasesaseffectivesoluteconcentration 

increasestheeffectivesoluteconcentration(osmolarity)preferablyisrelativelyhigh.Effective 

soluteconcentrationcanbecalculatedusingknowntechniquesorifdesiredmeasuredusingany 

ofavarietyofcolligativepropertymeasurementssuchasboilingpointelevationfreezingpoint 

depressionosmoticpressureandloweringofvaporpressure.(Suchcolligativepropertymeasure

mentsmustbeadjustedtoaccountforthepresenceofatleastonenon-aqueoussolventsubcom

ponent.Thiscanbedonebyreplacingthevolumeoftheorganicliquid(s)withanequivalent 

volumeofwaterandthenacquiringthemeasurementonthisrelatedcomposition.) 

[0058j Anabundanceofsolutesensuresthepresenceofasufficientamountinduceahigh 

osmoticpressureacrossthecorticalmembraneleadingtolysis.Thisefficacyisindependentof 

theparticularidentityornatureofindividualcompoundsofthesolutecomponentalthoughsmaller 

moleculesaregenerallymoreeffectivethanlargermoleculesduetosolventcapacity(i.e.,the 

abilityto(typically)includemoresmallmoleculesinagivenamountofsolventcomponentthan 

anequimolaramountoflargermolecules)andeaseoftransportacrosscorticalmembranes.  

[0059j Iftheacid(s),conjugatebase(s)andelectrolyteoxidizingagent(s)donotprovidea 

desiredeffectivesoluteconcentrationoneornon-oxidizingelectrolytesparticularlyionic 

adde&s 
compounds(salts)canbe , eee.g.,U.S.Pat.No.7,090,882.  
[0060j Regardlessofhowachievedtheeffectivesoluteconcentrationofthecompositionis 

3.25Osm/Lmorecommonlyatleast3.5Osm/Ltypicallyatleast3.75Osm/Lmoretypicallyat 

least4Osm/L.Theupperlimitofeffectivesoluteconcentrationcanrangeashighas4.5,4.75 

5.0,5.25,5.5,5.75,oreven6Osm/L.Effectivesoluteconcentrationrangesinvolvingcombina

tionsofanyofthelowerandupperlimitssetforthinthisparagraphalsoareenvisioned.  

[0061j Theantimicrobialcompositioncanincludeavarietyofinactiveingredients(addi

tives)tomakeitmoreamenableforuseinaparticularend-useapplicationwithoutnegatively 

affectingitsefficacyinasubstantialmanner.Examplesincludebutarenotlimitedtofragrances, 

pigmentsdyesdefoamersfoamingagentsabrasivesbleachingagentspreservatives(e.g.,anti

oxidants)andthelike.  
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[0062j Thecompositionsefficacydoesnotrequiretheinclusionofanactiveantimicrobial 

agentbutsuchmaterialscanbeincludedincertainembodiments.Non-limitingexamplesof 

potentiallyusefulactiveantimicrobialadditivesincludealdehydessuchasgluteraldehydefor

maldehydeando-phthalaldehyde;formaldehyde-generatingcompoundssuchasnoxythiolin 

taurolinehexamineureaformaldehydesimidazolonederivativesandthelikeanilidespartic

ularly , iguanidessuchaschlorhexidineandalexidineaswellaspolymericforms 

suchaspoly(hexamethylenebiguanide);dicarboximidamides(e.g.,substitutedorunsubstituted 

propamidine)andtheirisethionatesalts;halogenatom-containingorreleasingcompoundssuchas 

bleachC102,dichloroisocyanuratesaltstosylchloramideiodine(andiodophors),andthelike 
nitrate 

silverandsilvercompoundssuchassilveracetatesilversulfadiazineandsilver , phenols 
bis-phenolsandhalophenols(includinghexachloropheneandphenoxyphenolssuchastriclosan); 

andnomorethan o(wv)quatemaryammoniumcompounds.  

[0063j Atypicalmannerofmakingacompositioninvolvesaddingthesolutesub-compo
S 

nentseitherseparatelyorasanadmixturetothesolventcomponentortothewatersub-compo

nentthereoffollowedbyadditionoftheorganicliquid(s).Thisadditioncanbedonewiththe 

benefitofoneorbothofstirringandheatingofthemixingcontainer.  

[0064j IfassuranceofatargetedpHrangeisconsideredimportantsmallaliquotsofa 

concentratedacid(e.g.,iMHCl)orconcentratedbase(e.g.,iMKOR)canbeusedtoadjustthe 

pHofanotherwisecompletecompositionintoatargetedrange.  

[0065j Thefollowingtableprovidesingredientlistsforprovidingexemplarycompositions 

concentrationof~4Osm/Lwithamountsbeingprovidedingrams.  

Table3:Formulationforexemplarycompositions 

Ingredient Preferredspecies Amount 
________________________________________________________ general re erred _________________________________________________________I p 
organicacid aceticacid 100-120 105-115 

conjugatebaseoforganicacid acetate(e.g.,CH3C(O)ONa) 15-30 20-25 

ionicsurfactant SLS 1.5-2.5 1.6-2.1 

electrolyteoxidizingagent CAS70693-62-8 2.8-3.9 2.9-3.7 

organicliquid 2-propanol 90-110 95-105 

water distilledorUSPwater 750-775 755-770 
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[0066j Variousembodimentsofthepresentinventionhavebeenprovidedbywayof 

exampleandnotlimitation.Asevidentfromtheforegoingtablesgeneralpreferencesregarding 

featuresrangesnumericallimitationsandembodimentsaretotheextentfeasibleandaslongas 

notinterferingorincompatibleenvisionedasbeingcapableofbeingcombinedwithothersuch 

generallypreferredfeaturesrangesnumericallimitationsandembodiments.  

[0067j Acompositionaccordingtothepresentinventionisintendedtobeandinpractice 

isaggressivelyantimicrobial.Itsintendedusagesareinconnectionwithinanimateobjectssuch 

asinparticularhardsurfacesparticularly(butnotexclusively)thosecommonlyfoundinhealth

careand/orindustrialparticularlyfoodproductionfacilities.  
S 

[0068j Thecompositioncanbeappliedtoinanimateobjectsparticularlyhardsurfacesina 

varietyofwaysincludingpouringsprayingormistingviaadistributiondevice(e.g.,moprag, 

brushtextilewipeetc.),andthelike.Thecompositioncanbeprovidedasafree-flowingliquid, 

asaviscousgelorfoamoratanyintermediateviscosity.  

[0069j Onceappliedtoasurfaceorobjectthevariousingredientsofthecompositionact 

onanymicrobespresent.Thecontact(dwell)timenecessarycanvarywidelydependingonthe 

particularcompositionanditsintendedenduse.Thedwelltimeoftenwillbenomorethan15to 

30secondsinsomefoodproductionfacilities(e.g.,tablesinrestaurants),whileitcanbesignifi

cantlyhigher(e.g.,45to600secondsoften50to500secondscommonly55to450seconds, 

andtypically60to420seconds)inothersuchfacilitiessuchasmeatorproduceprocessing, 

[0070j Embodimentsofacompositionintendedtobeappliedtohardsurfacescanachieve 

atleasta4,5oreven6logreductionafteracontacttimeofmorethan480secondsnomore 

than450secondsnomorethan420secondsnomorethan390secondsnomorethan360 

secondsnomorethan330secondsnomorethan300secondsnomorethan270secondsor 

evenmorenomorethan240seconds.Allofthesearebelowthe600secondslimitprescribedin 

theaforementionedEPAqualificationtest.  

[0071j Certainembodimentsofthecompositionmaybeabletobeclassifiedashighlevel 

disinfectantsorevenassterilants.Compositionswhichqualifyasadisinfectanthighleveldis

infectantorevensterilanthaveparticularutilityinbothhealthcareandfoodproductionsettings.  

17 
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[0072j Afterthecompositionhasbeenallowedtocontactagivenobjectorsurfaceforan 
S 

appropnatetime(inviewoffactorssuchasexpectedbacterialloadtypeofbacteriapotentially 

presentimportanceoftheobject/surfaceetc.),itcanbelefttoevaporateorpreferablyrinsed 

awaywithwateroradilutesalinesolution.Thiscanbedoneafterorinconnectionwithphysical 

movementbyanobjectsuchasaspongeclothsqueegeeetc.  

[0073j Thefollowingembodimentsarespecificallycontemplated.  

[0074j Embodiment[1]ofthepresentdisclosurerelatestoacompositionwhichprovidesat 

leasta99,99990oreductionagainstbothS.aureusandP.aeruginosainbiofilmformswhen 

testedaccordingtoEPAMLBSOPMB-20-03,thecomposition(1)neithercontainingnor 

0 

producingelementalhalogenorhalogenoxideionsand(2)containingnomorethan0.5o(wv) 
quaternaryammoniumcompoundsthecompositionconsistingof 

a) asolventcomponentthatconsistsofwaterandoneormoreorganicliquids 

having valueoffrom5to10MPa1/2' thesolventcomponent 
S 

havinganoverall&pvalueoffrom13.5to15.5MP" 2 inclusiveand 

b) asolutecomponentcomprising 

1) atleastoneionicsurfactantand 

2) dissociationproductsreactionproductsorbothofoneormoreweak 

acidseachofwhichhasapKaoffromabout3toabout5,atleastone 

conjugatebaseoftheoneormoreweakacidsandanelectrolyte 

theelectrolyteoxidizingagentconstitutingnomorethan2.50o(ww)ofthe 

solutecomponent, 

thecompositionhavingacalculatedeffectivesoluteconcentrationoffrom3to5. 5Osm/LapH 

offrom3.4to4.8andincludingonaperliterbasisfrom675to800mLwater.  

[0075j Embodiment[2]ofthepresentdisclosurerelatestothecompositionofEmbodiment 

1]whereinthesolutecomponentisfreeofquaternaryammoniumcompounds.  

[0076j Embodiment[3]ofthepresentdisclosurerelatestothecompositionofanyoneof 

Embodiments[1]to[2]whereinthesolventcomponentconsistsofwaterandoneorganicliquid 

having valueoffrom5to10MPa1/2' 
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[0077j Embodiment[4]ofthepresentdisclosurerelatestothecompositionofEmbodiment 

[3]whereintheorganicliquidisaC2-C4acyclicalcohol.  

[0078j Embodiment[5]ofthepresentdisclosurerelatestothecompositionofEmbodiment 

[4]whereintheweightratioofwater-to-alcoholinthesolventcomponentisfromabout7:1to 

about9:1.  

[0079j Embodiment[6]ofthepresentdisclosurerelatestothecompositionofanyoneof 

Embodiments[3]to[4]whereinonaperliterbasisthealcoholispresentat95to115g.  

[0080j Embodiment[7]ofthepresentdisclosurerelatestothecompositionofanyoneof 

Embodiments[1]to[6]whereintheatleastoneionicsurfactantisananionicsurfactant.  

[0081j Embodiment[8]ofthepresentdisclosurerelatestothecompositionofEmbodiment 
S 

[7]whereinonaperliterbasistheanionicsurfactantispresentat0.8to2.5g.  

[0082j Embodiment[9]ofthepresentdisclosurerelatestothecompositionofanyoneof 

Embodiments[1]to[8]whereintheoneormoreweakacidscomprisesaceticacid.  

[0083j Embodiment[10]ofthepresentdisclosurerelatestothecompositionof 

Embodiment[9]whereintheoneormoreweakacidsisaceticacid.  

[0084j Embodiment[11]ofthepresentdisclosurerelatestothecompositionofanyoneof 
Embodiments[9]to[10]whereinthe S 

conjugatebaseisanalkalimetalacetate.  

[0085j Embodiment[12]ofthepresentdisclosurerelatestothecompositionofanyoneof 

Embodiments[1]to[11]whereintheelectrolyteoxidizingagentcomprisesperoxymonosulfate 

[0086j Embodiment[13]ofthepresentdisclosurerelatestothecompositionofanyoneof 
Embodiments[1]to[12]whereinonaperliter S 

basistheelectrolyteoxidizingagentispresentat 

from3to3.8g.  

[0087j Embodiment[14]ofthepresentdisclosurerelatestothecompositionofanyoneof 

Embodiments[1]to[13]whereinthecompositionhasapHoffrom3.1to4.5.  

[0088j Embodiment[15]ofthepresentdisclosurerelatestothecompositionof 

Embodiment[14]whereinthecompositionhasapHoffrom3.75to4.25.  

[0089j Embodiment[16]ofthepresentdisclosurerelatestothecompositionofanyoneof 

Embodiments[1]to[15]havingacalculatedeffectivesoluteconcentrationoffrom3.75to4.75 

Osm/L.  
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[0090j Embodiment[17]ofthepresentdisclosurerelatestoacompositionwhichprovides 

atleasta99*99990oreductionagainstbothS.aureusandP.aeruginosainbiofilmformswhen 

testedaccordingtoEPAMLBSOPMB-20-03,thecompositionconsistingofonaperliter 
S 

basis,750to775gwater,90to110g2-propanol,100to120gaceticacid,15to30galkali 

metalsaltofaceticacid,2.8to3.9gofacompoundclassifiedasCAS70693-62-8,and1.5to2.5 

gsodiumlaurylsulfate.  

[0091j Embodiment[18]ofthepresentdisclosurerelatestothecompositionof 

Embodiment[17]consistingofonaperliter basis,755to770gwater,95to105g2-propanol, 

105to115gaceticacid,20to25galkalimetalsaltofaceticacid,2.9to3.7gofacompound 

classifiedasCAS70693-62-8,1.6to2.1gsodiumlaurylsulfate.  

[0092j Embodiment[19]ofthepresentdisclosurerelatestothecompositionofanyoneof 

Embodiments[17]to[18]whereinthealkalimetalsaltofaceticacidissodiumacetate.The 

acetateoptionallycanbeanhydrous.  

[0093j Embodiment[20]ofthepresentdisclosurerelatestoamethodfordisinfectinga 

hardsurfacecomprisingapplyingtheretoandremovingtherefromthecompositionofanyoneof 

Embodiments[1]to[19],optionallywithphysicalmovementinvolvingacleaningobjecte.g., 

anarticleordevice.  

[0094j Thefollowingnon-limitingillustrativeexamplesprovidedetailedconditionsand 

materialsthatcanbeusefulinthepracticeofthepresentinvention.  

[0095j AnindependentmicrobiologytestinglaboratorywascontractedtogrowS.aureus 

andP.aeruginosabiofilmsaccordingtoEPAMILBSOPMB-19-04("PreparingaPseudomonas 

aeruginosaorStaphylococcusaureusBiofilmusingtheCDCBiofilmReactor")andtoevaluate 

theefficacyofreducedconcentrationversionsofacompositionfallingwithintheparametersset 

forthinTable3, suprausingtheaforedescribedEPAMLBSOPMB-20-03 

[0096j Efficacytestinginvolvedfivereplicatesofeachofthreeseparatelybutidentically 

preparedlots.BecausetheEPArequirestestingofcompositionsattheirlowercontrollimitsthe 

formulaforthesethreecompositionsemployedroughly100ofewerofeachofthecomponents 

(otherthanwater)ofaformulationfallingwithintheparameterssetforthaboveinTable3. The 
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threetestedcompositionseachincludedonaperliterbasisapproximately1.6gSLS,95.6g 

aceticacidandaproportionalamountofanacetate 2.7goftheelectrolyteoxidizingagentand 

83-87gof2-propanol.ThemeasuredpHvaluesforthecompositionsrangedfrom3.9to4.0.  

[0097j Thethreelotswerecompositionallyanalyzedonemonthaftertheirdateof 

manufactureandwereutilizedintheEPAtestmethodologylessthanthreemonthsafterthat.  

[0098j TheapprovedprotocolsindicatedcompliancewiththeEPAprocedureandthe 

laboratoryprovidedacertificationthatitsworkhadmettheEPA'sGoodLaboratoryPractice 

Standardsand40C.F.R.§160requirements.  

[0099j Thelaboratorysreportsummaryforeachofthetwotypesofbacterialbiofilmswas 

thatlowercontrollimitversionsofacompositionfallingwithintheparameterssetforthabovein 

Table3providedatleast6logioreductions(99,99990o)inCFUsrelativetocontrol.  

[01OOj Apre-clinicalcontractresearchorganizationwascontractedtoperformsafety 

testingonafullstrengthversionofthecompositionemployedintheaforedescribedefficacy 

testingwithalltestsperformedperEPAHealthEffectsTestGuidelinesspecifically, 

AcuteOralToxicity OPTTS870.1100(2002) 

AcuteDermalToxicity- OPPTS870.1200(1998) 

PrimarySkinIrritationTesting OPPTS870.2500(1998) 

AcuteInhalationToxicity- OPPTS870.1300(1998) 

LocalLymphNodeAssay OPPTS870.2600(2003) 

BovineCornealOpacityandPermeabilityAssay OPPTS870.1000(2002)and 

[0101j AcuteOralToxicitytestingshowedthatthecompositionhadanLD5ogreaterthan 

theteststoppingpoint(5000mg/kg),meaningthatoralingestionisnotdeemedtopresentany 

significantrisk.  

[0102j LikewiseAcuteDermalToxicitytestingforshorttermacutedermalexposure 

indicatedasingledoseLD5ogreaterthantheteststoppingpoint(5000mg/kg).  

[0103j ResultsforPrimarySkinIrritationtestingresultedinthecompositionbeingplaced 

inthe"slightlyirritatingtotheskin"classification.  

[0104j LocalLymphNodeAssaytestingshowedthatthecompositionisnotconsideredto 

beadermalsensitizer.  

21 
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[0105j Thecumulativeeffectoftheresultsfromtheprecedingthreetestsisthatusersof 

thistypeofcompositionneednotemployskinprotectivePPE.  

[0106j AcuteInhalationToxicityTestingshowedthatforasingleacuteinhalation 

exposuretotheproducttheLC5Ooftheproductisgreaterthan2.24mg/IL.Thisfindingmeans 

thatanindividualneednotweararespiratorormaskwhenhandlingandusingthecomposition.  

[0107j BovineComealOpacityTestingresultedinthecompositionbeingclassifiedasan 

EPACategoryIandUNGHSCategory1substancemeaningthatusersmustusesafetyeyewear 

topreventseriouseyedamagefromoccurringbydirectcontactwiththeeyes.  

[0108j Insummarysafetytestingdemonstratedaninventivecompositionwhichqualifies 

foranEPAbiofilmclaimhasnoingestionordermalexposurelimitations~tothecontraryitis 

verywelltoleratedandlowintoxicity.Thusahospitalemployeetaskedwithcleaningapiece 

ofequipmentorevenaroomneednotdonPPEdesignedtoprotectthemouthnoseand/orskin 

andinsteadmerelyusesafetyglassesorgoggleswhenusinganinventivecomposition.  
S 

[0109j Fullversionsoftheefficacyandsafetytestingdatasummanzedhereresultedinan 
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CLAIMS 

Thatwhichisclaimedis: 

1. Acompositionwhichprovidesatleasta99*99990oreductionagainstbothS.aureusandP.  

aeruginosainbioflimformswhentestedaccordingtoEPAMLBSOPMB-20-03,said 

composition(1)neithercontainingnorproducingelementalhalogenorhalogenoxideions 

and(2)containingnomorethan0.50 (wv)quaternaryammoniumcompoundssaid 

compositionconsistingof 

a) asolventcomponentthatconsistsofwaterandoneormoreorganicliquidshavinga 

613valueoffrom5to10MPa' 1 2 inclusivesaidsolventcomponenthavinganoverall 

613valueoffrom13.5to15.5MPa1/> , and 

b) asolutecomponentcomprising 

1) atleastoneionicsurfactantand 

2) dissociationproductsreactionproductsorbothofoneormoreweakacidseach 
ofwhichhasapKaoffromabout3toabout5,atleastone S 

conjugatebaseof 

saidoneormoreweakacidsandanelectrolyteoxidizingagenthavinganE 0 red 

valueofatleast+1,5V, 

saidelectrolyteoxidizingagentconstitutingnomorethan2.50o(ww)ofsaidsolute 

component 

saidcompositionhavingacalculatedeffectivesoluteconcentrationoffrom3to5. 5Osm/L 
S 

2. Thecompositionofclaim1whereinsaidsolutecomponentisfreeofquaternary 

ammoniumcompounds.  

30 Thecompositionofanyofclaims1to2whereinsaidsolventcomponentconsistsofwater 

andoneorganicliquidhavinga valueoffrom5to10MPa 1 1 2 inclusive.  

4. Thecompositionofclaim3whereinsaidorganicliquidisaC2-C4acyclicalcohol.  

5. Thecompositionofclaim4whereintheweightratioofwater-to-alcoholinsaidsolvent 

componentisfromabout7:1toabout9:1.  
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apHoffrom3.4to4.8andincludingonaperliterbasisfrom675to800mLwater.
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6. Thecompositionofanyofclaims4toSwhereinonaperliterbasissaidalcoholispresent 

at95to115g.  

7. Thecompositionofclaim1whereinsaidatleastoneionicsurfactantisananionicsurfactant.  

8. Thecompositionofclaim7whereinonaperliterbasissaidanionicsurfactantispresent 

at0.8to2.5g.  

9. Thecompositionofclaim1whereinsaidoneormoreweakacidscomprisesaceticacid.  

10. Thecompositionofclaim9whereinsaidoneormoreweakacidsisaceticacid.  

11. Thecompositionofanyofclaims9to10whereinsaidconjugatebaseisanalkalimetal 

acetate.  

12. Thecompositionofclaim1whereinsaidelectrolyteoxidizingagentcomprisesperoxy

monosulfateanion.  
13. Thecompositionofanyofclaims1and12whereinonaperliter S 

basissaidelectrolyte 

oxidizingagentispresentatfrom3to3.8g.  

14. Thecompositionofanyofclaims1to13whereinsaidcompositionhasapHoffrom3. 1to 

4.5.  

16. Thecompositionofclaim1havingacalculatedeffectivesoluteconcentrationoffrom3.75 

to4.75Osm/L.  

17. Acompositionwhichprovidesatleasta99,99990oreductionagainstbothS.aureusandP.  

aeruginosainbiofilmformswhentestedaccordingtoEPAMLBSOPMB-20-03,said 

compositionconsistingofonaperliterbasis,750to775gwater90to110g2-propanol, 

100to120gaceticacid,15to30galkalimetalsaltofaceticacid,2.8to3.9gofa 

compoundclassifiedasCAS70693-62-8,and1.5to2.5gsodiumlaurylsulfate.  
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15. Thecompositionofclaim14whereinsaidcompositionhasapHoffrom3.75to4.25.
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18. Thecompositionofclaim17consistingofonaperliterbasis,755to770gwater95to 

105g2-propanol,105to115gaceticacid,20to25galkalimetalsaltofaceticacid,2.9 

to3.7gofacompoundclassifiedasCAS70693-62-8,and1.6to2.1gsodiumlauryl 

sulfate.  

19. Thecompositionofanyofclaims17to18whereinsaidalkalimetalsaltofaceticacidis 

sodiumacetate.  

20. Amethodfordisinfectingahardsurfacecomprisingapplyingtheretoandremoving 

therefromthecompositionofanyofclaims1to19,optionallywithphysicalmovement 

involvingacleaningarticleordevice.  

21. Themethodofclaim20whereinsaidhardsurfaceisinafoodprocessingfacility.  

22. Themethodofclaim21whereinsaidcompositionisahigh-leveldisinfectant.  

23. Themethodofclaim21whereinsaidcompositionisasterilant.  

24. Theprocessofanyofclaims20to23whereinthetimebetweenapplicationandremoval 

ofsaidcompositionisnomorethan480seconds.  
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25. Theprocessofclaim24whereinsaidtimeisnomorethan300seconds.
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