WD 2012/ 090099PCT/ 1B2011/ 055523 DURABLE ANTI M CRO AL
COVPOSI TI ON FI ELD OF THE | NVENTI ON The present invention relates to
conposi t iwox0teawdeyg durabl e anti bacterial activity. ThePConpmdi/Hiserss

i ncl ude a carbonate/ bi carbonate salt of a quaternary amoni um cation, an
organi ¢ .add, hydrogen peroxide and a polynmer. The polyner is selected from
cationic am ne pol ynerygpiehionsiBismoREUMICOOMPAIFIPIN am ne .

pol ymer - epi chl or ohydrin resin, poly(nethaciyam dopropyitrinmethylamoni um
chloride., poly(bis(2-

chl or oc. pietihy byretrher mplt ey bi s(di net hyl am no) pr opypur ea,

poi y(diailyidinmethytarrinonium chloride, .poly(t-butyl acrylate co-ethyl
acrylate comethacxy:ic .acid), polyethylene oxide, polyouaternium 16,

pol yquat er ni 4 2esorPIAUAR MM B oo BiA4 FESINAT IBRC MY IBLS - -
BACKGROUND OF THE TNVENTION in order to protect health and maintain

hygi ene, awivtar iTéeycowofipesikroingbatesa tagregis/beachratessd i antaiemargd

m cr Qbi al g’gowt h..Such environments include temporary and pergmpent

heal thca? B THEFFiITHEE: SLETEYIVEF"F abT 199 e PeNY Fdaj &ad8T ndYSi ng hones,
etc.) angsiheusehabdstadWhan ationichaaihapotieftt-ablonidranpfith agtigrobeaschia not
controliedilimted in these environments, the risk of infection and spread
of di seasBiineeiaseSpighetyion "aHa. di sease may conpronise the health 2 rj
and saf et y. of .hunmap 14/ 0 s ANLABY.S. 0CCUDW & s\,i;gf.ﬁpnrrents. WhUe

pot ent | a‘\% %§9{ﬁ%@“§§f§“§g{§ﬁ tr?g\ﬁ%ﬁ%@éﬁﬁ%%ﬁ%?é@ ?/}of“gﬁ? i'#gﬁe“ }g‘h"ﬁ{? onnment s,

.wor kpl agigosngpubhécaenvi-baitenitsyimaynaissanbeirargat i vel y i npacted by
uncontrol led/unlimted gromh of disease-causi 9 m %rgbeg s OONE txges of

mi croor gaRiFSITE (BRI RRMITTTS §810THgn gPie ié}‘?c%w@ R ApaBlE B Vigiato-

negati velyd pact 40g: the eakhb And ehisabelni fh-1k KhRGQfaaRsTR, Such

m cr oor gani sns” can be transmtted by contact wth surface: son which the

m cr oor ganyguaicarienpt esentmnhdes ! thess phlyinggs.and by contact bet ween
humans/ ani mal s already infected with particular mcroorgani sns. Wen such
m croorgani sns spread and infect new "hosts", the "host" can either go from
an WO 2BAZN00BOOSRPUTDE BAOE INUEBEAONt herwi se healthy state to a state of
illness or froma "conprom sed" state (i.e. a state of pre-existing illness
or a weak i mMmune system) to a nore serious/severe state. The public health
i npact of the mmdest pedesipgredth afd matrebr ganésass kenistyghidniviantneads
reflected by tine out of school, tinme away fromwork (either faor self or

5t 0 car ' SGIHTRL AR BIUEPE) FoT P ncridd] 9000 AR PORAF 11 me for
whi ch professhanak: heakbResaiSalitaRe ededioselbragTRenehinie: (d & d8ydesi rabl e
to be able to prevent or inhibit mcrobial presence/growth on targeted

sur f acesnurEig prassnes. Jofithieusdicddni Shercamybe PP athe @EEhtr ol | ed usi ng
surface treatnent s fhat may.he. applied directly (as.d soma spray, bottle)
and by TR el R B AR R P R e TP R IR L A

Furt her , spleatioidesiasabihercdhat. sufehtisunhdeksdaseatnaprbsgvavesalticabidiiit y and
persi stence so that they do not need to be re-applied on a freguent basis.
Therd' ar 8WERYYSE BRTERE 281 ST HIBEIRATCUBIEAHISS SSRGSt cF OBl

composi t L 0N kAW, L0 ERGHAL Lo kgt &55%43&9’%?@%@ REAVEREG 95 RMR e0fnd

m croor gani sne.° 15 Those conpositions include conponents/i ngredi ents that
are wel | plemanen fimmnamtic mhey ebivale fopeiicgnahpagied Byrurexaimplied/ugliaftetnar y
ammoni um conpounds are considered "broad spectrunt antimcrobial cationic
corrpoundiér‘%"ﬁgtﬁfa LSRR TWYEPASt both Gram positive (e.g. Stapyococcus
speci es) and G am negative (e. S. Escherichia coil) mcroorganisns. O her
conponent s/ i RFEUIYERE £ PHARBR BES (REBEHEr B8 MH pFEdUE PG &

r @MV NOLLLLUCH NG I GInR0E MU -HE; Rl SMEACOSANchNERi@he OBOLS, acids and
} hy )t ail of the antim crobial

bl eachi ng agent’s, such “as rogen peroxide. Not . h
conponentscroandesus eadndts thesrsdios b oenibeloalis eugames of wiHe'r m unst abl e

conbinations. Disinfecting and cleaning, oghtions. that provide

ant 1 or BBRPRRTTOP E5 sUie e GaPp B SR BT eV Dt BB T the L art.
For exampl@anydiapimBal SRdacdonf@iT Utk kdissyedidrodhoinisret, athanducientitl ed
"Antimcrobial Ceaning Conposition" (hereinafter "the '754 patent") is

di r ect edntwarpantrbastend and sifeaimay coHposht oMt KAt cBRBI B F9YERN i dal
activity for sustained periods oftinme. The ' 754 patent discloses an aqueous
cl eaning conmposition that .includes a quaternary amoni um conpound,. 3 U an
ani oni ¢ pol yner (where the anionic polyner has an acid nunber greater than
10 and the anionic polyner is partially or conpletely neutralized by the
guat er nary anmoni um conmpound to form a pol yner conpl ex), a dispersing agent
and/ or a WD 2012/ 090099PCT/ 1B2011/ 055523 wat er-m sci bl e sol vent. The
aqueous cl eaning conposition of the 754 patent has anti bacterial activity
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be formed fromone or nore woven materials, nonwoven materials, cellulosic
mat eri al s and conbi nati ons of such materials. Mre specifically, the
basesheetwoayimwodor ned of nonwoven fi brous sheet mater ipalraBihabssszsc| ude
mei t bl own, spuni ace, coform air-Ilaid, bonded-carded web materials,

hydr oent angl ed materials and conbi nati ons of such materials. Such materials

can be radg-oke $RIRAGLIR:AE NALW 8 ; z&é@éﬂs@;ﬁ« A GORRI-AALEIN: Al SUCh

"fibers. Typically, the basesheet will have a basi s wei ght of from 25 grams
per squatetinet@e-easiEroligeans’ gew@qwﬂgrmwéﬁefmﬁfaﬁﬁ%’%gef ‘aBHPEFRI®m . 40

Sd) b
donst r bet@lt of " RBForar el BrTar ar S EBrSRER: FrlEr e m BB B T pore

havi ng asigasksnvel gittecedd fy amaASuitd B8ogr Arm: pehy swamzmﬁ gterdpdseesi rabl y
80 grans per square neter. Typically, such coform?7

2012£090999PETPIBREIE NOSEEe 30 base EdbegsaNesh st e éa“?o?ﬁ” #YEs - f or med

R oG Askh PO IBLAG L | LM, RL cldbieabind asiaol | Der s

Vari ous BUita terials e 'used rovi e polyneric net t bl ovvn

fibers, suebngs; nho s&xmkségramhypw mve*me‘mf siberces. Attepraginzel y, the

pol yrrerlc met t bl own flberf'%arra be el astoneric. o yner ]Ilbers such as those
g8

provi ded® g Léiﬁ“}i‘f@lgjf 1S £ Paladsaricdiecy DB ERTTE 5 HaF Y

copol ymeg Leskdy df &t Rle @vaid BbLSinkremeBoronpdbiid-car perat i on
of I—bug‘tagf)%ag %%12 %\l G??%Sré%g{%;%%a%ﬁegfl}j ogrganr Ston Pol ymers of

Houstion, snﬂfxpertby shefans dtkatospt. oﬁudhemirseti@ﬁ’ab%ae thel yendt $i@*&fm3 ﬁ‘bw"'@?ﬁ’f?fﬁl bers

for the cofom basesheets.. Ot her s bl e, pol

() conbi nat {Hng aPH%f i Wi’%”ﬁgr‘ﬁa I%}’ ‘b“énﬁ%/ n%ék dggg 3 ""l‘? Fhe art
The cof ogmhasesheet additional ly may be constructed of varl ous absor bent
cellulosic fi bers, such as, for exarrpl e, wood pulp fibers. Suitable
comer ci al | yrayal 'L*%bk%r@%bké*b@%t GidihRermitf Qbakisg 4% Adenealiosm basesheet s
can include, for ‘exanpl e, 5, vvh ch is a chem caI |y treated bl eached
sout her ncEoROSBOYS Knaht zmﬁk@p}wa{vm Hiskyl %“‘d‘ PRYEMBNS Chaslisermeseoganiams,

f | p,
avaiiabl Srom eyl nde ks el ERR PR L R Ry P

sof t woodaRehRecBYaihabbeaify oFsBexaels, duaternaly @resniidd exmSCnGokden | sl es
4822 debanded sof t wood puI p, available from Koch Cel | ul gse ofw‘% runpswi ck,
(o]

GA and SUSPMATATE R \mt@ﬁm sf‘a&ﬂ@ﬁwww GrBRR ”‘88“@ IBRATAROGE BRI p,
avai | abl eriggmé?@ »%':\ K0S o SIE5ABeo s 5-93@ 8 %Ws%np@v@@éﬁ&@g@é of
t he poly Reri e e |bers “and ‘cel 05|cf| befs in the coform

bases hee&u@twm y:_ mwam*mmﬁde:;man@@x@enmmmt&mﬁaﬁiwtstié‘sf Rl be
characteristics, of 50 I EX n;p t he. cof or mbasg sheet nmy have
fromt10 WEPHHYser &éht*m(%"* f%‘? g‘ﬁt”“&e?é‘é’ﬁf““ YESTTEBI T B 20 2RET ght
percent £0:6Q wehaht M{s@%% ha@%ﬂ%rmd@ska@*@l&y& Hamabovelght. qaet aEnt to
35 wei ght percent of polymeric neltblown fibers based on the dry we ght of
t he cof ol Meavdinenthial wmgsmﬁ‘es EBAPESHISOASISISH MR MR BHIASH JYR KE

i ncor por at ed | Lhe € Ln an add-on amount of from 50% (by wei ght
of the b§§§§ﬁ §§ )‘“%%éo%g %g‘?ﬁ%l ‘ght of the basesheet). More specifically,

the conpositions, be i ncor. og_\at ed i.n he. b ” dd-on.anount
of 11 om 20000y BT GRESTEATIRS BasEonubr: (1 wBoRE oy et G s iy 2P
basesheef )06l drom4 QA% R wal-ghtihefart hexbasrabeet ) St m@@«@%“( laye welght  of
t he basesheet). The corrp05| tion add-on anpunts rmay vary dependi ngi on the

conposi t issnedfo Zheupdséstseentt %%mr@mwp@rﬂimwéﬁsszg‘@ naffe

. present (i nvent i kel ate Q ,\h oo Le st L £obi al
acti vi ty, L‘%he ‘“dgl?‘l ? ?%V&Eb ? %n%gr%sa}’g‘?e%?mg\gg én‘ﬁﬁ%‘l@%rob B >’?Stgl vVity is
descri pt t«mn@fma\mmmm:mmm e Mwmeoﬁiv@s|?Emm&:rﬁfa,${t§as@mment i om
From a cost and effjci ency st an 0| nt eS| rable ta Maintain

_ant i ni cROBERFS BERNIRSPBRCHYSY Fiadt B%ﬁ* 5‘:9 B oF T IOHET WP RP B
appl.j. cat Lon,.¢ u@{zﬁsg%‘sbkib@@% QAR Q@i@”f@‘ﬂa@&ﬁ&i\rs'%&‘%{%“"l#a%@%&na
corrp05| tion eca SE its antim crobi aI activity rapidly dissipates. Froma
publ i ¢ hédaldk seardpod pobanaUs abirgaiyned sroplebitahscuaps] by b1k Reaige’iabl e

b h t kel y h th
2 composFUTBROERATTEoWRRR ST e b Bl S Bl AR e bl & "

conposition -10introduces less liquid/ material into the environnent,

t her eby decreasing the opportunity for Zm crobes to devel op resi stance. The
durability of the conmpositions of the invention is nmeasured by activity
after twenty-five (25) insults with a. representative G am negative
bacterium Escherichia coil (EThe conpositions of the invention retain
activity sufficient to cause a log 2 reduction 15upon the twenty-fifth

| nsult of 106 tot aI E. coi | or ganl SIS, Addi tionaili Y, t he dur ab| I | ty of t he
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Net tested 4 7,S% Et hane; 3.10 3.10 2.92 3.04 Not tested 5.0%

Et hyt ene @ T.c.4 3.11 3,09 3.02. Net tested Propylene 3.10
3.10 3. 02v020197098. 0% Quty erte Gyc 3.05 3.04 2r82/1BRA198555N0t
tested 5.0% Buty Ci Aoseive 3.09 2.88 , Not teted The results

in Table 1 show that conpositions of the invention are stable as indicated
by sust ained-pEEBRNEEVEh: Ytk agesoperRxhie tndessidhh betentraghelidnd ide study
condi tions: WD 2012/ 090099PCT/ 1B2011/ 055523 Wi te not wi shing to be bound
by t heordtiiaciard Belivisyageinabicibrara oSt a6 Prsvirge2Evnpasi®Pons with
stabi l'i zgd hy, len..peroxide signifi ¢ ~EXRANGS Ehe range.of -

m cr oor g‘%ﬁ‘fmé}}rﬁr{g’r’ ? %gt’ﬁ?ﬁ{‘a}%)éggﬁp‘()‘s’i ’tg [ 6%% F%{&{tﬁéﬁﬁ 9E\gve‘ﬁ"f |‘%§&§‘r€§9§¥§{:f ive

agai nst . b/Semer rgroST ganbSEnExXRS tsunh Ar sorsphealdpbd vwpeee form where the 5
spores have an outer |ayer; the outer |ayer presents a barrier to

penetyr ati on ByaEonE: eomenirhongtionnf is vsaiabnicanpesick icongiosittoriss bel i eved
that the stabilized hydrogen peroxide in the conpositions of the invention

i s capabFans? Tplweti Hiatmge eectvr againglafrond sparee™ A RFEIRTIRAEIS ¥4t i ng
exposur es::ﬁ(iiﬂ'ﬁ'%ﬂ@%%‘%%eaf‘i@ﬁ\?E"{ﬁ»%a&@s}é Pk Qﬁxﬂaé&{)n%g‘aﬁ@ﬂﬁé&n 8t of a

quat er nafy ‘anmoni um cati on. e caf bonate/ bi carbonate salt of a quaternary
anmoni unt G880 peewent Sukatiuebagendiordtied iDorinidelvel Opmerisigig he spore.
The conpgsitiaons of the i@;/ren i 01, 8 i ncl ude from 0. 5% by wejght, to.5, 0%
by wei ghtOBRIH)E bl EroRPgEx Uf a0 RGesahT | (P B4t CBnposFEiohe of
the ;l.nventi;on.d s: ALSA-ABASNE abkendiad BE1ORIBLBGSHSL NP Mot Glsabhe
concentration of the carbonate/bicarbonate salt of a :5 quaternary amoni um
cati on, oprigawicagebd aridrhipdrogempiereith dee sbirpahent sr@init Reidcofposi ti ons.

The carbonat e/ bi carbonat.e .sett .of a guaternary ampnium catlqn conponent
my be ogtBEPEROUAPRE P aR ot eagurE s Y SRR Pl b BB R R e

evapor at %€ shighhsealchri N heEl-Gandeire oty bd beridabil snphasepkercit he HPLC
is an acidic mXxture of acetonitrile and water. The organic acid 2 0
conponentiiiaily PERTHIE et Bde YRV TIHEeNREREH RIMIRIRSEEE L U9 absor pti on
det ect or .monitoring. Lhe. nanooeler. wavel.engt h. The nobile phase for the
HPLC"’for‘“‘(tu‘%g:" "tc‘?e'\“’t“e"’é't‘{‘%ﬂg%ig‘?q%ﬁ&ga{ﬁg?g‘éﬁg%m%c? I's al so an acidic mxture of
acet oni t ¢ihlevantddwat/enyicihecibydnogempenoxdedydiorponeimdiyat® det ect ed by
titrating the sanpie with a solution of ceric sulfate and -terrain .

i ndi cat oFCHSTHEVEFBRLF h?ﬁ@“@?%ﬁf?’ﬁa@“&?tﬂff B BRREP VEFSENEPAR and
Donal d G, MagKeklar eahkiled HAaky i s obobliphat e ches bAsidst vpubl i shed in
Anal ytical Chem stry, 1948, 20, 1061, The conpositions of the invention
have a susWyaiaréchvingds detient abite hinetenaidy shdtthe Seaednpeiiets after
experiencing the accele a_t;eg.;sh | £ 1f8,c g I.ans. described bherein, O0The
dur abi | i‘t“?mg?*‘*‘*ﬁ‘ﬁﬁi’ HFBhERC pero irﬁ%%‘%’rfﬁfl ra? ?%@%H‘@e ‘gff'?t‘ﬁgg‘ B

car bonat ghbkganbenatersalibniviolps ovided Ay thbeapehymeoutonponefdradf t he
conposi tions of the invention, The tppl yrer is sel ected tggg}{jca)t}i%qni c' amne
WO 2012/ TSooBFCraBIpLi PesEh s NesE e Cevs HIrIRyEFFANAHI® < ¢ati oni ¢

am ne polLynet - epLehl ol olydning EESI Ay snectrum of micrgorganisms, the

pol y( met ﬁ%%%f/fﬁa”még%{bt?oap%%{g{}%ﬂet %#(%'mﬁ::uh chlori dé’,ﬁ pol y(bi s(2-

chl or oet hyipethiens ahdy o 8 bife¢@imagdipbaeragope-dpyl pleeajicronrgansms

pol y(dial | ytdi met hyl ar nnoni um) chl or iege - ool y(t-butyl acnyl.ate co-ethyi.
Dot Tt cbptr s e ga T s erae! mevarnyTEnd’ i i B ik Eeb it 1e.
pol yquat er ni unv22, pol yquaterni um 67 and m xtures of such polyners. The
Conposi t | onsVOHie HaM RS SR Arag nsel GHE P GRPO 595 BISGES Po26% by

wei ght of, POLYIBL: maintaih A0Sk R4 AhgucompeReNBdasthd bedderei n, the
composi t1'ons "of the i nvention may al so I ncltde a pol ar carrier solvent,. pH
adj ust er rerhamgranee; inlDpr@s &mnatinedle dpgnicobinbstopokiinnbieior siisalivder
conpatible surfactant, cleansing solvent and other components. known to be
Gserl ' 1 AGZEAL P CROEAHE Gopee AT e Cbpae Froneo o of nethfHBhe Pon
may {ncl udend s e a¥e el giditch88%Rye Woingts Ofeonénos dori@zof these

ot her conponents. VWil e other blending nethods may be used, an exanple of

one met hedtiocresiel eomipaglicndhaonsoaielonss 60t ferciviyentiaii! Bh%s fol | ows:
(1) Ad.d water. to.vessel. .fLor. .m xl. of..t.h oppenents. af Lhe.eanpgsi tions;
(2) Sl Omsynéﬁéﬂsﬁaﬁg %%%E&H%&%?’%iﬂ%ia‘{r}g%ﬁgf & bgjﬁ%t’%g @t%@éaéérﬁ%}‘y ‘a%’m)ni um
cation conmponent to the vessel; (3) Slowy add the organic acid conmponent
to the vessel and :begin nmixing at |owdevolutions per mnute (RPM (i.e.
150-250 RPM; (4) Continue mxing until 25any foamthat is present
dissipates (e...g, upto 10 mnutes for a 1 liter batch); (5) If desired
for additional stability when the final conposition is applied to a
surface, add a stabilizer such as urea and continue mxing at |ow RPM (e.g.
add 0.4% by wei ght of urea if adding 3.0% by wei ght hydrogen peroxide); (6)
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appreciate that there are other nethods by which the conponents of the
conpositions of the invention may be bl ended. However, it is an aspect of
the WO 20020090089PCT/ 1B2011/ 055523 present invention PhatiBhe055523

car bonat e/ bi carbonate salt of the quaternary ammonium cation is neutralized
by the addition of the organic acid. in step 3.prior to the addition of the
hydr ogen;ger oxitiesr, Reptesentitd b vecgxanpkessigh ditenpobimenawfaiidrethat
conpositions of the invention are provided in Table 2 bel ow, Each exenpiary

pol ymer @excielieguira amabpide soh@t eddnen have sRpssisssit 6% he i nvention
that inciuded the follow ng conponents: (1)by weight of CARBOQUAT H
solution as available fromLonza Goup Limted Swtzerland; (2) 0.85% by
wei ght oFUBINARY G& THEINYENYIE, by wei ght hydrogen peroxi de. The
conpositions also included 0.4% by weight urea 10 and 20% et hanol ; the
remai nder was water. Note, while ethanol was used for purposes of these
exanpl es, t h&epianst invention relelsds tfuableHaicoaPER eSO BFONHESE B¥ent i on
to have the described effi.c cy.an rabi k.l qhn.fact, before: the treated
sur f aces G ES HhAIT T e st gatds BE SRRl el i L HRE b
al | oned & e Nt thepebhanal raadaviaians wotledsiivesevapbicht@thtraBiedi | arl y,
while not iirequired, the urea is added to provide enhanced stability of
the conpB&rERiBhEraThds JapHtd c ADRSATMITSA A $TaRE NEERIGHEHEEE Ronposi ti ons
produced,the i ndicat ed 1.og Leduction.of (mMcra0rganhsaB ik n five mnutes
after tweh ‘35"?‘.‘ V}e\‘%g&tnﬁ?‘gf&q%rﬁ*y | nd{?}\g}i dﬂé{fp'lgﬁggl ts "o? 106 E cog organi sns.
Tabl e 2,microorganisms, because of the composition components, whichBramypepaciedBol ymer
Name  Trade Nanme or Nt|oectaar \Veight Ran . plier .. .Jloaleg
Rodoét | cSAlE P CRYBR IO Gatobar Lerd BTG e BorBositions of 6

invention do not nasd fo contain a volatile sohent that oould make the

compositions unpleasant to uss,

in one aspedgt, the compositions of the ivention have durable antimicrobial
activity and inolude a carbonate/bicarbonate salt of a quatamary ammoniur
1% catlon, an organic acid, hydrogen permxide and 2 polymar,. The polymeris
ssisctad from sationic amine polymer-apichioranydrin adduct, cationic amine

colymarapichiorshyddn resin, poly{mathearyiamidopropyirimethyamm
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{dialividimethyiammonium) chiorids, polyit-bubyl acnviste oo-elhy
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e 33 P % PN E S T O 2 I
30 mhethaondio acld), polyvethyiens mxide, polyquaternium-18, p

solyquatamiun-87 and mixtures of such polymaers, As described herein, the

compositions have a durable or persistant activity to Xill and prevent the growth of
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notentially hanmful microorganisms. The durability of the compuosition

-

by the comgpositions retaining antimicrobial activity after twenty-five insults of £
25 goff organisme as measured by a log 2 reduction In organisms upon the lwenty-fifth
astt of 10% tndal cvganisms.  The compositions of the invention are stable; the
stahiiity of the compositions is reflected by the compositions maintaining their
sflcacy during shelf-iife studies. For example, the compasitions remain affective
{meaning, they have the same lavel of durabiitty to effect a log 2 reduction in

organisms after twenty-five insults of 10 crganisms) after storage Yor tves months
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at 40°C; hurther, the compositions remain effective after slorage for ons month &t
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applving the composition fo the surface in an amount {o substantally cover the

surface. Further, the method includes a step of re-applying tha composition o the

surface after 48 hours. The composifion is re-applied afler 48 hours 1o maintain
S¥S!

?‘
A,
o
4
8
&
o
)
g}a‘

clivity, Altematively, the composition may ba re-applied
fo the swiface after 34 hours. The antimicroblal activity is indicated by
antimicrobial activity parsisting affer twenty-five Insulls of £ coff as measured by a

"

jog 2 reduction In organisms upon the twentyfifth Insult of 10° total organisms.

These aspacts and additional aspects of the inventio
greater detail harein, Further, # is {o be understoad that both the foragoing general
description and the following detailed description are examplary and are intended

ovide further explanation of the invention claimsd.
DETAILED DESCRIPTION OF THE INVENTION

The presant disclosure of the invention will be expressed in terms of s

3

various components, slemants, constructions, configurations, arrangements and
ather features that may also be individually or collectively be referenced by the

$

tarm, ‘aspects)’ of the invention, or other similar terms, It is contemplated that the
various forms of the disclossd vention may incorporata ane or mors of #s varous
foatures and aspedts, and that such features and aspects may be swmployed in any

desivad, operative combinalion thereof.

it should also he noted that, when employed in the presant disclosure, the

merms “compriges”, “oomprising” and other derbeatives from the rool tarm

oty

“covnprise” are tendad to be open-ended terms that spacify the presence of any
stated factures, slements, integers, steps, or componanis, and are not intended to
nraclude the prasence or addition of one oy more other fealures, slemenis,

integers, steps, components, or groups thereof,

The f;}msem mvantion relates to compositions having durabls antimicrobiat

ol

sompositions of tha invention do not need fo contain 2 volatile solvent and

therefore, do not generate an unpleasant smalt when ussd. The compositions an

8
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sffective at killing ardior inhibiting growth of a oad range of microgmanisms. For
sxample, the compasitions are effective against both Gram posifive and Gram
negative bacteria, Additionally, the compositions are effective against viruses,
fungt, mildew and molg. Furdhsr, the compuositions are effective against bacteria
that form spores, bacteria with waxy outer layers, fung! thet form spores (Tungal
spores) and & weir}gm and non-enveloped virusas, Without wishing to be bound
Dy thaory, it is believed that the composition is capable of breaking down the waxy
outer layer of a bacteria or outer layer of a spore so that the composition can

penatrate nto the microgrganism beyond the ouler layer.

b

The compositions of the invention may be ussd fo condrol microblal growth

‘,‘.

an a variety of surfaces, including refatively durable obiscts having both hard and

oft surfaces; for example, appropriate surfaces may include door knobs, ight

453

swifchas, countsrtops, sinks, wash basins, telephones, keyboards, remaote
controls, medical instruments, ugholstery, curtains, bedspreads, fowels and shoeas.

o \_:

The compositions may be appliad o the targsted surfacs either directly, In iy

{;L

form, such as by a spray bottle or similay packaging capable of delivering a ligul
somposition in 3 relatively uniform amount over the full surface © be covered,
Altemativaly, the compositions may be applied to the targstad surface by & carmier,
uch as a haseshest L. 8 “wet wipe or wiper). Beoauss the compuositions &g
Snuid at room temperature, the composition may be appiad {0 a surface by wiping
the surface with a basashest that has been salurated with the composition; the
somposition will transar from the basesheet 1o the surface. The basesheet may
he formed from one or more woven materials, nonwoven maternials, celivdosic
materials and combinations of such materiais. More specifically, the baseshest
may ba formead of nomwovan fibrous shest materials that nclud
spuniace, cofonm, air-ald, bondad-carded web materials, hydroantangled malerials

and combinations of such materials. Such materials can be mads of synthatic or

pos:
23]
oL
i
vy
j£%
&
/*0’
“:3
551
/
:zz

ihers or a combination of such fibers. Typically, the basashee
vasis weight of from 25 grams per square meder to 130 grams per stuare meter

and desirably from 40 grams per square meter o 80 grams per squarg meler

The basasheet may be constructad of 8 coform material of polvmer fibers

and absorbant fbers having 3 basls weight of from 45 8
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Tha prasent invention relates o compositions having durable antimicrobial

activity, The “durabiiity” or “persistence” of antimiorobial sctivity is desoriplive of ¢

i

&
henetlt provided by the compaositions of the invention. Front g cost and sfficiency
standpoint, # is desirable fo maintain antimicrobiad activily on a surface ovar a

parind of ime with one application of & composition rather than having to

53]
P oscad
(E)

frequently apely 8 composition bacause #s antimicrobial activity rapigly digsipat
From a public health standpoint, g durable antimicrobial composition s desirable

because such 8 composition is more kaly to prevent microbial growth than

B

composition that is weaker to begin with and a durable antimicrobial composition
ntroduces lass quidimaterial info the environment, thereby dacreasing the
opporiunily for microbes o develop resistance. The durability of the ‘;gmsiticma
of the Invention & messurad by activity after twenty-five (25} insulls with a

o~

sprasentative Gram negative bacterium, Escherichia cof {E, colfi. The

;

2

=

upon the hwanty-fitth nsult of 10°% otal £ mis“ gsrganisms. Additionaily, the

durabiity of the compaositions of the invention is maasured by abilily fo effsct = log

R

Lt

¥ reduction sgainst Gram positive bacteria, Gram negative bacteria, anveloped
viruses, nor-anvalopsd viruses, fungl, mildew and moid twenty-folr {24} hours
after application of the composition to a surdface. Further, the durabifity of the

sompositions of the invention {s measured by ability v effect » log @ raduction i

microorganisms in thea nos of solf affer efther of the first two assays desoribed

(D
ko
]

4]
14
&

W

above (e, {1) 258% insult of 10° total organisms; or (2} teenty-four hours after

o

application),  From s practicatl standpoird, a standard swiace, suchas a

byt

courtertopn, table, telephone, ete., in a suscaptitds environment, such as a hospid

@

1 dayoeare fac Sty( is continunusly exposad o potentially harmiul micragrganism
Ghvan the rate at which sxposurs o new microorganiams typloally coowrs, @

durable ardimicrobial composition may be applied o the surface in a Umsframe of

svary 24 hows {o 48 howrs in order to kil andior to prevent the growth of

&

o

mioroorganisms. Domparatively, an antimicrobial compaosition that s not duradle
would nead to be applied continuously t© a surface {0 maitaln & comparable level
of antimioroblal activity. o 3 less suscaptibla environmant and with & less

suscaptible surface, such as draperies in @ home, the durable anlimicmbial

3
o
;ﬁ
3
o
ai:{

o may last up o seven days gt full aolivity.

¢

&
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The compositions of the wention includs a carbonate/bicarbonate sait of a
quaternary arrmmonium cation.  Guatermnary ammonium compounds are generally
considerad "broad spectrum” antimiorobial cationic compounds that have efficacy
against both Gram positive and Gram negative microarganisms, The
carhonata’hicarbonate salis of guaternary ammonium cations may be selentad

from dgiootvidimethylarmonium carbonate, degyinclypdimethiamimonium

sarbonate, didsovidimethylammonium carbonate, bensatkonium carhonateg,

-~

banzathonium carbonate, stearatkonium carbongte, catrimonium carbonate,
behantrimonium carbonate, dicchyidimethylammaonium bicarbanate,
dacvioctyidimethviammonium bicarbonals, didecyidimethylammonium bicarbionate,
nenzalkonium bicarbonate, benzethonium bicarbonatle, stearalkonium bicarbonale,
cetrdmonium bicarbonate, behentrimonium bicarbonals and mixturas of one or
more such sarbanaie salts. The compositions of the invention may include from
0.2% by weight to 15.0% by weight of one or more carbonatefbicarbonate saits of

Quaiemary JrCENorHLm cations.

The compasitions of the invention also include an wrganic acid. Grganic

ackis are alzo known to have efficacy against the growth of microorganisms. The

organic ackl may be selected from oitric, malic, maleic, oxalie, ghutarie, sucanic,
tmotio, glveotie, fumaric, acetic, benzole, propionic, sorbie, tararic, formic and

of one or more such organic acids, The compositions of the vention

3
%
ol
@
4]
o
pisct
3

(

may include from 1% by weight io 3.0% by weight o
¥ ¥ & X

S
?iJ
»

TVes OF Mo \‘nu‘}s ol
Additionally, the caompositions of the Invention include hydrogen peroxide.
The hydrogen peroxide is stable in the compositions of the invention, despiie the

presence of the carbanatedbicarbonate salt. BExisting antimicrobial compositions do

sarbonata/bicarbonate sall. The stability of the hydrogen peroxide &s measured by

the compositions of the invention maintaining thelr inttial concentration and efficacy
during shelf-fife studies. For example, the compositions remain stfective
{rneaning, they have the same level of durabiiity fo sffect a log & reduction in
arganisms after twenty-five insults of 10° organisms) after storage for three maonths
at 40°C: further, the compositions remain effective after storage for one month at

S0°C, nine months at 25°C and after three freeze-thaw cycies. Specifically, the
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concentration of hydrogen peroxide in gxamplary comgpositions of the invention

&

after various shett-life studies is provided i Table 1 below, The exemplary

*‘ma;msitéer‘;s 11 Table 1 each included the following components: {11 2% by weight
of CARBGOGUAT H solulion as available from Lonza Group Limitad Switzedand,;

5 {2Y0.85% by weight of oitrie acid; {3} 3% by weight hydrogen peroxide; and {8}
2.5% by weight! polyquaternium-22 polymer {(MERQUAT 285 polymaer available
from Nalco Company). The compositions in Table 1 also included $.4% by weight
urag; further, the compositions included the indicated typs and amount of organic

sojvent and the remainder of the compositions was water. Note, while an organic

10 solvent was used for purposes of these exampies, the solvant is not needed for the
compositions of the invention {o have the described efficacy and duwrability. i fact,
hafons the treated surfaces wers insulled as describad below, the trested surfaces
wars aliowed o dry and the solvent and watsy would have svaporated, Each of
these compositions producad the indicated log reduction of microorganisms within

15 five minutes after twenty-flve individua! insults of mﬂ E. coff organisms.

Table 1,
TTWesof | WL¥et | whuae | Wnsef

W %oef | HO after 3 | B0 after | HaOsafterd | Ha wfter 3

Exampde WE S and H s et Thoe | FreezefThaw | 3 Weekat Stanth at fonths at
type of Solvent Jern 1 Dycles 50°C S X

S Ethanet | 348 294 292 3.07 Nt tested

2.5% Ethanad 3123 313 204 347 Not testad

5.0% Ethana 113 3.14 243 3.08 Not wated

338 3.18 2.92 354 Nottasted

311 308 288 3.02 Not tested

3.08 3.04 282 258 Moy tesiad

311 3.09 288 3.03 Not tested

The rasults in Tabie 1 show that compuasitions of the invention are stable as
ndicated by sustained prasence of hydrogen peride under diffarent shaiiite

G studdy conditions

-9
-3
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Wiile not wishing {1 be bhound by theory, # s bellsved thet the ability v
provide compositions with stabilized hwirogen peroxide significantly sxpands the

. &3

range of microorganisms that the compasttions of the imeantion are afisctive

against. Somae micraorganisms sxist or are spread in spors form, wherg the
apores have an outer ayer; the outer layer presents a barrier {o penelration by
soms conventional antimicrobial compositions. i is bellaved that the sitabllized
hydrogen peroxids in the compositions of the invention is capabile of penetrating

the outer laver of sporas, thereby faciiifating sxposure of the spore interior to the

carbonate/hicarbonals sal of 8 quaternary ammonium cation, The
narbonatedivarbonate salt of a quaternary ammonium cation prevents fulwre

germination or development of the spore. The compositions of the invantion may

include from 0.8% by weight to 5.0% by weight of hydrogan peroxide.

The stability of the compositions of the vention is also measurable by t
angoingsustained detactabls concentration of the carbanatebicarbonate saltof a
guaternary asrmoenium cation, organic acid and hydrogen peroxide components of

tha mm;}f}asm% The carbonatedbicarbonate salt of & quaternary ammonium

{7
vy
ot
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hoe
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O
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Vf,j
(E}
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g
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pos
ot

detastor monioring the 220 nanometer wavelength, The mobile phase for the
ha detection of the organic acid i alst an acliic mixiure of acelonitnie
and water, The hydrogen paroxide componsnt may be detected by liiraling Hhe

sample with a solution of cerfe sulfate and ferraln indicator as desarthed inthe

Aliphatic Per Aclds” published in A aafy'fizza Chemislny, 1848, 248, 1081, The

wmgm&t ons of the invention have a sustaingd and delectable presence of these

i

componerds after axperiancing the acceleraled she

harein.

q .

The durabiiity of the hydrogen peroxic

q; G
5
e
s ig
437
41
i
i
)
1]
B
[&]
)
s
i
b

carbonate/bicarbonate sall s provided byt

compositions of the invention. The peivm@r ix selected from catlionic amine

12
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nchymer-spichinrohydnin addudt, calionic amine poly “ED chic“{sﬁy‘f i rasin,

paiy{maﬁha&sﬁr}siamm spropyitrimethylanumonium) chionds, poly

<

-

S-bs{dimethylaminoipropyhiursa,

el

chisrogthylsther-git-

s

podidiaihddimethylammonium) ochioride, polvit-bubyl acnviate co-athnl acryiate co-
mathacrylic acid), palvsthylens oxide, polyquaternium- 18, polyquaternium-2&,
solvquaternium-87 and mixiures of such polymers. The compositions of the

3

inventon may nolude rom 0.85% by welght to 10% by weight of polymer,

in addition 1 the components desaribed herein, the compositions of th

(i)

invention may also include 2 polar carrier solvent, pH adiuster, fragrance,
nresenative, dye, corrgsion inhibitor, bullder, compatible swrfaciant, cleansing
soivaent and other components known (o be usefid in antimicroblal compositions,
Tha compositions of the inverdion may includa from 879% by walght v 88% by

weight of one or muore of thess other components,

While other blending methods may be used, an example of ong method of

nlending the compaositions of the invention is as follows: {1) Add water to vesse! for

S
=

mining of the components of the compositions; {2} Slowly add the
carbonate’bicarbonate sait of the quaternary ammonium cation component o the
vesseal {3) Slowly add the organic acid component o the vessel and begin miing
at low revolutions per minse (RPM) {Le. 150-250 RPMY (4} Continue mixing unii
any foam that is presant dissipates {e,gz, up to 10 minutes fora 1 Mer balehl (8B
dusied for addiional stability whan the final composition is applied o a surfacs,
add 3 stabilizer such as wrea and continue mixing at low RPM {e.g. add 0.4% by
welght of urea § adding 3.0% by weight hydvogen peroxidel; (8] Stowly add

hedrogen peroxide o the vessal and continus mixing at low RPM| {7} Blowly add

e

the polymer compaonent 1o the vessel and continue miking at low RPM; (8}

¥

lesirad for sofution olarity, an appropriate rganic soivent {a.g. ethanol,

isopropanct, athylene giveol, propylene glyeol, butylane givesl, sthylene glyoot
manobutyl ether, ete.) may skowly be added o the vessel, and {8} i necessary
adiust the pH of the inal composition in the vesseal io pH 3.0 {(+/~ 0.25) with a diiule

by

of potassivem hyvdroxids, Those of skill it the art wil

{10-28% by weight) solul

there are other methods by which the components of the

P

appreciate thal

compasitions of the invention may be blended. However, s an aspect of the

4%
13
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vresant invention that the carbonate/bicarbonate salt of the guatemary ammaonium
cation is naulralized by the addiion of the organio adld in step 3 priorio the

addition of the hydrogen peroxids.

Reprasentative sxamples of the polymers of the compositions of the
nvantion are provided in Table 2 balow, Each exempiary polymer described in
Tabla 2 was used 1 8 compasition of the invention that included the following
componants: (1) 2% by weight of CARBOQUAT H solution as avallable from
Lonza Group Limited Switzerland; {2) 0.85% by weight of cilnie acld; and {3} 3% by

veight hydrogen peraxide. The compositions alse included D4% by waight uresa
and 30% ethangl; the remainder was watsr. Note, while sthano! was used for
ourposes of these examples, the ethano! s not needed for the compositions of the
nvention o have the desaribed efficacy and durability. Iy fact, before the treated
surfaces wers insulled as desonibad below, the trsated swiaces were allowed o
dry and the sthano! and water would have evaporated. Similarly, while nut
required, the ures is added to provide snhanced slabiilty of the compositions after
appiication i 8 swiace. Each of these compositions pradused the indicated log
reduction of microorganiams within five minutes after tweniy-five andior fifty

individual insults of 10° £ coif organisms,

Table 2,

{Bxam Polymer Name Trade Nams Supplier | WL % Log Lug
ple or Molecutar i pulym ﬁeﬁ'm;téo Hedux
' Weight Rangs Pooer aflar 28 | don

{ Nsﬂ“‘a after
insuity |
1
Crepatral 870 Aahtand Poaa 5.4 PooaT
Cropeteod X-coll Astdand 58 8.1 &7
dopropy! C
MADLAT PG
125 A& 8.8 £.83
E’n‘y:" satEraiim-
Rhodia ERY 3 g R
Khodia 3B 2.6 &4
330008 | SiEmeshldrich 543 5.7
7 MUY 00000+ )
SH000G Agma-Aldtich 2.5 8.3
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WO 2012/090099 PCT/IB2011/055523

Table 3.

WL % | W% of | W %of | Wt %of
of H:0: W, % of M0 HaOs WO,
Exam at H,Opafter | afterd | afterd after 3
ple Wi %andtype of | Time I Weeks Weeks Month Months
folymer Zero at 50°C at 30°C | atal’l at 40°¢C
L?i.:}?f
Polyimethyaordan
wiu;;syiarte’%h\;i
4 ammoniun}
Chiorids 2.58 2.99 3.8¥ 3.03 250
s iow VT
Polyquaternium-22 | 3.05 258 2,99 3.04 2.88
3 7.5%
Pobynuaternium-16 1 297 2.5 2.78 2.8%5 2.58
The results in Taldle 3 show that compositions of the invention are slable as
inicated by sustained presence of hydrogen peroxide under diffsrent shelf-iite

While the wmm\sam na of the vention have bean daescribad in detall wath
respent 1o specific aspects thersof, it will be apprecialed that those skiled inthe
adt, upon stiaining an understanding of the foregoing, may readily concehve of
alterations o, variations of and equivalents o thase compositions.  Accordingly,
the scope of the present imeantion should be sssessed as that of the claims and

any equivalents thersto.
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WE CLAIRM:

1. A composition having durable antimicrolsial aclivity comprising:

b

a carbanatebicarbonate salt of 3 gusternary ammoenium oation;

)

an organia ackl;
hydogsn perowde; and

a palymer selected from cationic amine polymerapichionshydrin adduct,
cationic aming polymer-apichiorohydrin resin,
sohy methacnviamidopropyltrimethviammonium) chionde, polv(bis{Z-

chivroathyliether-ait-1. 3-bis{dimethylaminojpropyliursa,

S i3

ooividialhidimethylammonium) chioride, poly{i-bulyt acryiate co-elind acnviate

3 P Pu

co-methacnylic soidy, poivethylene oxide, polynuatemium-18, polyquaterdum-

22, poiyquaternium-87 and mixtures thereof,

The compaosition of clalm 1 wherein the carbonate/bicarbonate saff of a

>

guaternary ammonium calion is selecied from dioctvidimethyiammonium

%

arbonate, ﬁecyis@tyiﬁ%m& hylarrsmonium carbonatg,

senzethonium cavhonate, stearalkonium carbonals, celrimonium carbonate,
bhehantrimonium carbonate, dioclyidimethylammonium bicarbonate,
deayviochvidimatindammonium bicarbonate, didecyitimetindammonium
vicarbonate, bernzalkonium bicarbonats, benzethonium bicarbonate,

stearatkonium bicarbonate, cetrimoniem bicarbonats, hehentimanium

3. The ’)i‘i“;?(;Sii on of claim 1 wharein the orjjaf'szf; acid iz selected from cilrie

benscic, f;’}i"(};?i{}niit, sarbic, tartaric, formic and mixtures thergof,

4, The composition of claim 1 wherein the compaosition further comprises urea.
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2.2 12 PO vcp2,:ltpt-rflum16 gASF ,j:data 6J 13 Po;
yg..,:at.;:rnJum Exrce .51k5F 2,9 dirtO 14 N33 1 Po; yquat r ni um - 22
Mexquat 'WO02612/@0®8. 0 Nal c: 2 Pohi cn. za. tetrn MpCZAB20WP035§280.t 255
ipar 10n' (.1 16 Pc.):-Ycvdaternium22 - ,, 255 Conpany dir3ta
Sof r CAT Po iyne: SX 400 Dow Chernicai S.0 nc: data The "no
dat a" deskgnatd answbaiibealf eldinstldhepondht isongdshialy Mesiesnotintiested ei ther
because (i) the polynmer at a |ower V\g.‘, % al ready denpnstrat ed ﬁajt Jleast a

| og 3 reduct3SHHAFTEF WHRHITYSINTES fstl €3¢ 3% YA hay SoPgretedsHBnst r at ed
dose to a |l a Leduct i@ f1.86 a3 3 ,;'m L SeiaRy t herefore, was
unlikely to "‘gg%t%iﬁéﬁr %Jgtg;'éﬁ g{% %&g\"rg{’ rﬁtg u@%ﬁy!i)‘% g t%ﬁﬁ ???/;g?%éul ts I'n
addition to the log reduction data for the conpositions of the invention

provi ded in -fabl.e Shabi Lty data for.sane af dhe conmasitians is
4 ﬂgsgrzéméaggg}é\%ﬁf.feg.{?'gb},ﬁﬁf&%?gi\ég oo 5§ gl},%x,&%%@?%'{ e es’%ﬂ

provi ded I'h gnonstrat ed by a céntinu
presence of pydfegen:iepsr Oxirdedgativbdactrposhivéionsdaitsez exxposurgiohed
different shelf-life caonditions. Each of the Conpositions in Table 3
cont ai ned coONPERENTEITS HIGASHEEETHBEHMESErTBEd for the conpositions of
Table 2. WD 2012/090099 W. % Table 3, W. '%of W. %f

PCT/ 1B2011/ 055523 W, 9% of o e o
7. The composition of claim1 wherein the composition includes from 8.2% by

weaight o 15.0% by weight of the carbonatefbicarbonate salt of a quaternary

ammonium cation.

F

The composition of clalm 1 wherein the composgition iwhades from 015

L
e
X
&
o
S.d:’

weight o 3.0% by weight of the organic acid.

Pol: T4

5. The composition of claim 1 wherein the composition includes from D.5% by

1
weight to 5.0% by weight of hydrogen peroxids,

10, The composition of claim 1 wherein the composition includes from 0.5% by

weight to 10% by waight of polymaer,

11. The compoatiion of claim 1 wherain the composition is incorporated inlo a

12, & nonwaven basesheet including a durable, antibacternial composition

comprising from 0.2 fo 15.0% by weight of a carbongte/bicarbonate salt of o

quiaternary ammaonium cation;
from Q.1 to 3.0% Dy weight of an grganic acikd;

from 0.5 {0 5.0% by weight of hydrogen peroxide; and

spichlorchydrin adduct, cationic aming polymer-epichiorobydrin rasin,
poh methacrviamidopropylirimethylammaonium) chioride, polyibis(2-

chioroethvhisther-alt-1, 3-bis{dimsthytaminojoropyilures,
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of HO2 W. % of 20 H2.02 Exam at H202 .after after 4 after | after 3 pie
W. %and type of Tine Z Weks Weks Month Months Polynmer Zero at 50'C at
50C at 40€0ap1240®99Pol y( et hyacryl -arn idopyitriethyl amconBaoty/ 055523
Chloride 2,99 2.85 3.03 2,90 1. 0% Pol yquat emi um 22 3.05 7.98
2.90 3.04 2.89 7.5% Pdyouaterniumi6 0 2.74 2.95 2.58 The
resul ts in TakieiRyshowithatneonpeschioge, phiyiitednyenionsaneisioadhe as

i ndi cated by sustained presence of hydrogen peroxide under different

shel f-1ife stutiElediiyit peiFs. PelyethVigp Rdh PUGHEPRSITHIBNS . SRYNSIEHEERt i on

have been descrihed Jn-det.aid k.« cl.-Lo specific aspects thereof, it
w il be appr“é%i’da‘f’ggléf%??&%ﬁ%)ié%&?'ﬁ%ﬁQ?%?%g art, upon attaining an

under st andi,n fulhe foregoing, .r readily concel ve of alterations to,
variati ongéb% fﬁﬁ#‘%éﬂf ”é"f"g’ﬁ‘ﬁgg‘f%ﬁ%&%@%ﬁ%ﬁ“}ﬁ%ﬁ{%ﬁ§§§ “/%o%%?fmgﬁ% y, the scope

of the presemimpnuvanthobisiayi d be assessed as that of the clains and any
equi valents .thereto. WE CLAIM |. A conposition having durable

anti m crobi al nagidiMe BY-LOIPGESE e AntRIdenpiahBligarkonate salt of a

quat ernary annoni um cation; an ‘o‘rﬁganl c add; hydrogen peroxide; and a
pol ymer sel expegnfiednraRonsid salhm AgupbHPRET 3BPIOHNSrERpar PR CAgRIt6t |
cationi c anmng.paiyneL: epi.chlorah: ydrin LesSiiDa .4 from catianie smin

pol y( met hac r%‘%ﬁl%d%ggo%%igt%%t% %%ﬁ?‘ﬁﬁm%ﬁrgﬁ’% .“,at{%%;f’f ey (% 2-

chl or oet hyl )etiheerablchlo@nbist didethyhamnit nedios gpy@ieeapichicrahydrin

, pol y(di al Iyl di met hyl ammoni um). _chl oride, po yft-butyl acrylate co-ethyl
acryi ate co-fféth @é“f’:ﬁd"*“i@é“%iffé‘)"?*ﬁ%ﬁWé’FWWgﬁga%?’ffﬁ‘éﬁimg&iﬁ%ﬁiﬁt ErHiRIRL6,

pol yquat em %@&U@E}Q} %&@'@B?s@&%%i%%%&&%gﬁﬁ% of, 2. The conposition
bonat’€ salt of a quaternary ammoni um

of claim| wherein the .carbonatelbica
cation is sat@gedividiostindhootydidgirebloykiamoniidmigardpade ep-athy! acniate

decyl octyl di net hyl ammoni um carbonate, didecyl di met hyl anponi um car bonat e:
benyai Koni uriCTROHAVE: SBEnRYOHY e 5o €N el AT oMU Ear BOAT o
cetrinmoni UM:Eakhanatexikebenkhmenium.s bagat e, di octyl di net hyl ammoni um
bicarbonate,.'décy oot yl di met hyl anmoni um bi car bonat e,

di decyl di nmet hylammpnium.pi.carbonal 8. henzal koM am-bhear honat 8ianbenget honi um
bi car bonat e, ¥§¥gg@%?%aﬁ?ﬁ%ﬁ%@%ﬁ?ﬁ%ﬁ&?gs%%tﬁ??%%ﬁ?§§1%ﬁcarbdﬁﬁ?E?Qgé

behent ri nmonitnshirearbonat e and mi xtures thereof, 3. The conposition of
claiml wherein the organic acid is selected fromcitric, maleic, oxalic,
glutaric, suca-apgiyidkatki eympbyitot icths fwis gieraebdies. benzoi c.
proplonic, sorbic,: tartaric. formc and m xtures therect 4. The
co-position of claim.1 wherein the conposition further conprises urea, 5.
The conposition of claim1l wherein the conposition retains antim crobi al
activity after twenty-five insults of E coil as neasured by a log :2
reduction in organi sns upon the twenty-fifth insult of 106 total organisns,
6. The conposition of claim1 wherein the conposition is effective agai nst
Gram positive bacteria, G amnegative bacteria, envel oped viruses.
non-envel oped viruses, fungi, fungal spores, mldew and nold. 7 The
conposition of claim wherein the conposition includes fromO0.2% by wei ght
to 15. 0% by wei ght of the carbonate/bicarbonate salt of a quaternary
amoni um cation. 8, The conposition of claim21 wherein the conposition

i ncludes fromO, 1% by weight to 3.0% by weight of the organic acid. 9. The
conposition of claiml wherein the conposition includes from0.5% by wei ght
to 5.0% by wei ght of hydrogen peroxide. 10, The conposition of claim1l
wherein the conposition includes fromO, 5% by weight to 10% by wei ght of
polymer. 11, The conposition of claim1 wherein the conposition is

i ncorporated into a nonwoven basesheet, 12. A nonwoven basesheet incl uding
adur abl e, antibacterial conposition conprising fromO0,2 to 15, 0% by wei ght
of a carbonatei bicarbon.ate salt of a quaternary amoni um cation; from 01
to 3.0% by weight of an organic acid: fromO0.5 to 5,0% by wei ght of

hydr ogen peroxide; and from0.5 to 10% by wei ght of a polynmer selected from
cationic am ne pol ynerepi chi orohydrin adduct, cationic am ne

pol ymer - epi chi or ohydri n pol y(net hacrfi am dopropyl tri met hyl ammoni um

chl ori de, poly(bis(2-

chl oroet hyl ) et her-al t-1, 3bi s(di met hyl am no) pnopyQurea, p vy,

di al i yl di net hyl ammoni um) chl oride, pol y¢t-butyl acrylite co-ethyl acrylate
co-net hacrylic acid), polyethylene oxide, polyquaternium 16,

poi yquat er ni un2, pol yquaternium 67 and m xtures thereof. 13. A nethod of
pr viding sustained antimcrobiai activity on a surface conprising the

. steps of: provi ding a coMposition, the conposition conprising a

car bonat e/ bi carbonate salt of a quaternary amoni um cation; an organic

_____ [T N B N 1 o I 1 Y . o, - e



