WO 2009/138888PCT/IB2009/051381 1 DISINFECTANT WET WIPE Related Applications The
present application claims priority to Provisional Application Serial No. 61/053,360, which was filed on
May 15, 200803B¥¢I&§888Nnd of the Invention Solutions containing perdBGd&BHNY/¢dpEtids are well
known in the industry for their germicidal (e.g., bactericidal, fungicidal, virucidal, tuberculocidal,
sporicidal, etc.) properties, even at relatively low concentrations. Unfortunately, however, peracids and
peroxides have a relatively high energy BISNEFEEAN ToWEEMMIFEiecompose while in solution. The
instability of these components is compounggfl YuERARFRIRGEFHEd into other materials, such as wet
_t‘—rﬁ‘élt@gﬁ'a IC

wipes. The present inventors believe, for instance, that the reductive potential of cellulose,
hemicellulose, and fi§GiRiasgE@0RlIgatinselaims|pgeByded reyicions! b RREAERTSHIaHMgradation

of peracids WM@@@?%@Q&%&@@@@'&PMQ?WB@@@QUCR a need currently exists for a technique

of incorporating a germicidal solution into a wipé so that it exhibits highly effective germicidal
properti®s and remains stable. SummaBaskagiouied efdhe invemtionnce with one embodiment of the

present invention, asdisiRiRIUNRRNES YRS RIS HRSGLIIRIELIBNTSS BANYAURR WHaRsgterial that

is generally hydrophobic and contains a synthetic, melt-extrudable polymer. The wipe also comprises
a germicidal ‘6o ItRrRIngREMIS Rl der-inPastanidal HmeadabodE tob escaRrif2b00 wt.%, based

on the dry Wgt%ﬁ&agv,ee@&?\ﬁwﬁém\é%? BlRiedekcliR 86 HiF daheahtiamrrNtdAftamabgut 0.01
wt.% to about 2 wt.% of at [east 25 one peracid, from about 0.5 wt.% to about 15 wt.% of at least one
peroxide, anbgrRNelbBEf aciitR andoparxisias Dave & sialivebshishesniraydiate anddgnd Ratures

and aspgets Rihe RISSSRIJBYERMsaretirh MHerariaiiripdmaloe Ssiabbessription of the

Drawings 30A full'and enabling disclosure of the present invention, including the best mode thereof,
directed to oRRBPBHAHARA MRANIMERRPTaleddote @ PoraiRIiaISHE RS Y R HR8er [dighe

specification,hight REPSJ I PaRSR [adhfharprad eshlighee &3 MAIeB p¥YENtial of cellulose,
2009/138888PCT/IB2009/051381 _
hemicellulose, and lignin may actually cause cellulose-based materials to

accelerate the degradation of peracids and peroxides in a germicidal solution. As

15  such, a need currently exists for a technique of incorporating a germicidal solution
into a wipe so that it exhibits highly effective germicidal properties and remains
stable.

Summary of the Inventicon

In accordance with one embodiment of the present invention, a disinfectant
20  wet wipe is disclosed that comprises a nonwoven web material that is generally
hydrophobic and contains a synthetic, melt-extrudable polymer. The wipe also
comprises a germicidal solution that is present in an amount of from about 150
wt.% to about 1000 wt.%, based on the dry weight of the nonwoven web material.
The germicidal solution contains from about 0.01 wt.% to about 2 wt.% of at least
25 one peracid, from about 0.5 wt.% to about 15 wt.% of at least one peroxide, and
from about 0.001 wt.% to about 2 wt.% of at least one surfactant.
Other features and aspects of the present invention are set forth in greater
detail below.

Brief Description of the Drawings

30 A full and enabling disclosure of the present invention, including the best
mode thereof, directed to one of ordinary skill in the art, is set forth more
particularly in the remainder of the specification, which makes reference to the

appended figure in which:



2 Fig. 1 is a schematic illustration of one embodiment for forming a meltblown web for use in the
wet wipe of the present invention. Detailed Description of Representative Embodiments Definitions
5As used hdY&IRWEI88B%8 "nonwoven web" generally refers to a web havingP& BB eHESd$shdividual
fibers or threads which are interlaid, but not in an identifiable manner as in a knitted fabric. Examples
of suitable nonwoven webs include, byt are not limited to, mejtblown webs, spunbond weps, bonded
carded webs, and S99or DA ISBA ol LA ST SRR 0 IR SR Lo Hmwover
web that is foretefb by seprotess/ét whielhoathobessdrermoptaistic material is extruded through a
plurality of fine, usually cigculat, die_capillaries as tefiers into converging high velocity gas (e.g.,
et HOREHH RO OB BT SHET te ce-tieir diameter, which
may be to microfiber 15diameter. Thereafter, theDunéhiblons fibers are carried by the high velocity gas
stream and are deppsited on acollﬁfti? surface to form a web of ra@dogﬂ ispers‘%ﬂpeltblown
fibers. Such a proc&sqge s%%g&, Sr QQm%?é‘,"Yﬁ"(&‘.’éWﬁ tent NO° ,8’2 ?gﬁ %6 B ,gylglg\ﬁhich is
incorporatedsheretinréndfsrefivictig fjorate tertbectidsetbitdr alepntpdaes. RAADtIFedhiteitififslderm
"spunbond web" generally refers to.a web containjng small, diameter substantially. cqntinugus fibers.
The fibers arBTBHREABUNSAIRIRY 2 SitehIROIIGD AT AR TN SIS S ive Sty
circular, captlgriastdinaitsuinoe rettitbidtintes s repterboiniheveks udedddrbcatbied beibg, rapidéy reduced
as by, for ex f’p[Rk%, eductive drawing and/or other well- 25 known spunbonding mechanisms. The
production of spunbond webs is described and illustrated, for example, in U.S. Patent Nos. 4,340,563
to AppeQ et al., 3,698,6%8ddPais;iherteetraing 808 h AnebVigedaalbt sfeBS 38 D92 movKuemey,
3,341,394 to Ki 3,502.763 to Hartman, 3.502.538 to Levy.3.542.615 to Doho. .ef al. and
53521200 (e Bl B VUGN e i To R S Eihest RS Brnereto foran
purposes. Sputrhderd finensgira giurataihyohtn eacigualhenittdp aidiel eppiicedome mabddpdtrarsurface.

2bout 10 ab L A e e R B ISR AR IoR B e, e
Reference noww|teitl th£mamdeiﬁtdmaatwiah‘@wen@ﬁtﬁmdiametehe/\ihiﬁém_imy beégﬂﬁmﬁ@ramples
of whighare SHB{H?.bi\gé{Yeﬁﬂgﬂ REemeibiRRrNLsd SRy s anatigh Dol yin of the

invention. In fact, it will
stream and are deposited on a collecting surface to form a web of randomly

dispersed meltblown fibers. Such a process is disclosed, for example, in U.S.
Patent No. 3,849,241 to Butin, et al., which is incorporated herein in its entirety by
reference thereto for all purposes.

20 As used herein, the term “spunbond web” generally refers to a web
containing small diameter substantially continuous fibers. The fibers are formed
by extruding a molten thermoplastic material from a plurality of fine, usually
circular, capillaries of a spinnerette with the diameter of the extruded fibers then
being rapidly reduced as by, for example, eductive drawing and/or other well-

25  known spunbonding mechanisms. The production of spunbond webs is described
and illustrated, for example, in U.S. Patent Nos. 4,340,563 to Appel, et al.,
3,692,618 to Dorschner, et al., 3,802,817 to Matsuki, et al., 3,338,992 to Kinney,
3,341,394 to Kinney, 3,502,763 to Hartman, 3,502,538 to Levy, 3,542,615 to

Dobo, et al., and 5,382,400 to Pike, et al., which are incorporated herein in their

30 entirety by reference thereto for all purposes. Spunbond fibers are generally not
tacky when they are deposited onto a collecting surface. Spunbond fibers may
sometimes have diameters less than about 40 microns, and are often between

about 5 fo about 20 microns.



5apparent to those skilled in the art that various modifications and variations may be made in the
present invention without departing from the scope or spirit of the invention. For instance, features
illustrated oM224MBH888 part of one embodiment, may be used on anothe?€EMB3HAEIBED yield a still
further embodiment. Thus, it is intended that the present invention cover such 10modifications and

variations. Generally speaking, the present in?n‘tioEés directtled to a disinfectant wet wipe that
contains a germicidal solution and a nonwo —the germicidal solution includes a

peracid and peroxideefstaeciceanact Bybe ngistieaHydieigdttey ioibesedicbotinsatmutsihgathogens when
exposed thereto. T.o stabilize 15the solution over riod of ti eﬁe. . duri torage), a variety of
aspects of thlg\\/ﬁi%éogr‘eoge é)crtlr]\?(e)lgfc%)ﬁa{%ﬂ% iﬂ?%ﬂé%%dgﬁ%g%v%r{ eb%lr%\'svén%%n(?/heﬁ %ﬁ&%rjs’example,
the nonwoveprovédehdte ria yustdxpl Hmatidpe nefdmitdidroof eheyintrerttiopolymiacanit vall dlatively
hydrophgbic in natur ithaut intending,to be limited by theory. it is.believed that such materials
osseemn oA R 8 o RS Rl R LSRR s
manner, sigroéoaateeigritapoasentiie\ericmeitrqdrdeth dimgaosd ihd e geenicatatisofufen is
imited. To impyog e MESAIIAT e nenuaNep ek Majetal.ne.or ey eurfactants are also
employed in the germicidal solution.’ Besides improving wettability, the present inventors have
surprisingly eistmairedrthanagrieini26d unfagtarits ey isinmaprdveitdd stabilifurdidne solution.
Various embodiments of. t sent | [ | i y il. Germicidal
Solution A.C%%{%%S%&b?j@C%Tﬁééo‘ﬁgygﬁé:%]et\ﬁ;%g%%%%%&ﬁhq(ggtI§g%%§%€;1$[§§)kution is a peroxide
derivatie of mnditicatiors cardoayirtiacisls. Suitable organic peracids may include, for instance, C1-C9

Deracets acid, pertenars B ARl Cove b R AR R R i oo
acid and halsgesbabsitoiteih ergeitsicitelsalitimnaotleropsveeesic weld rdashloabpétaeetic acid,
g]ig}frrgg;ﬁ%ﬁé@@?&%@?f&?%%‘%@% aCith TGP T BEIBRIRXYRANAP IS ACI AT Nl Rf daspures of
together to be efficacious against pathogens when exposed thereto. To stabilize
15  the solution over a period of time (e.g., during storage), a variety of aspects of the
wipe are selectively controlled in accordance with the present invention. For
example, the nonwoven web material used in the wipe is formed from a synthetic
polymer and is relatively hydrophobic in nature. Without intending to be limited by
theory, it is believed that such materials possess a lower reduction potential for
20 peroxides/peracids than cellulosic-based materials. In this manner, significant
degradation of the peroxide or peracid contained in the germicidal solution is
limited. To improve the wettability of the nonwoven web material, one or more
surfactants are also employed in the germicidal solution. Besides improving
wettability, the present inventors have surprisingly discovered that certain
25 surfactants may also improve the stability of the solution.
Various embodiments of the present invention will now be described in
more detail.

l. Germicidal Solution

A. Organic Peracid

30 The organic peracid employed in the germicidal solution is a peroxide
derivative of one or more carboxylic acids. Suitable organic peracids may include,
for instance, C4-Cg peracids, and particularly C4-Cs peracids. Examples of such

peracids include performic acid, peracetic acid, perbenzoic, perpropionic acid,



B.Peroxide 5In addition to a peracid, the germicidal solution also contains hydrogen peroxide or
another peroxide capable of releasing hydrogen peroxide when present in the solution. Suitable
hydrogen p&Y&&9488f8%s may include, for example, peroxides of alkali arf¢&KBHR/EHAH metals,
organic peroxy compounds, pharmaceuticalIy-accéptable salts thereof, and mixtures thereof.
Peroxides of 10alkali and, alkalin ea]rth metals include lithium peroxide, potassium peroxide, sodium

peroxide, maSHBERAR YErB%IAE AR PR RIFE B EH RATBEIS G CarRP PSS HORRIEERSnic

peroxy compiekesiohly ibpkide sachatiideipeisrdger fastdacw irifis ofepapatexiceksialkylsad/or aryl
peroxides (e.%g tert-bugl§eroxide, diphenyl peroxide, etc.), alk Ifand/or aryl ketone(g)eroxides (e.g.,
benzyol 15p 9(‘88?8 Y)%%gi%%?' iaﬁﬁ/l éﬁafé'é,t%%a&fe SHESFO'R @Bdf(ﬁ(f OrtiN. The content

of peroxides in the Bermicpkatsadigion is typically from about 0.5 wt.% to about 15 wt.%, in some
embodiments from about.l to about 10 wt.%, in some,embodiments from apout 2 wt.% to about 8
o0 i some B RS SR cn (o U R ST Ab SO B UL AeaResTe o
20peracids ipdypitadyotranmotheud rotide Sapattbaitralpd sihgh porogenperdittznigHepm about 0.05 to
about 1 wt.%, and ij['m.s% e em odim$ntﬁs [)rogjl about 0.1 wt.% to about 0.5 wt.%. It should be

b kol

understood HETRE dbVe LML Rra QR PSR AR SRR o118 ving formation
of the soluticxdbesiaype peddeis ®baitaicavxidekatiar decthnmpeizdsinongdeic parevesobgiounds,

concentration 25 may vary pver time. For e le, urea peroxide decompagses into.yrea and hydrogen

erode n A TIBEC Ve TR S R T AR HERE SN 3.br and

oxygenr OLikealisdi, et aattatineid arthymedalsvintt wiatdthiu th@smiuits) mofassiaoepieragideand hydrogen

peroxide. Nevegthelesso())(%eebenefit of.trrﬁgrese. tinvelntion is that the peroxide and é)eraci may be
tha

sufficiently SURTABTIZEA T EqulTBIAIR S0 THAT RER Eotiteit Ty 2 H@antaiien BeSiStaritify the

same level avettaresrhargudriddrgbtilngdroreramplexésenimgyinglen pearkdmictnpesroalter being aged
e e R B SRR BB B B R o oo
embodimenusdrpniﬁabdin@m]%amaidwmam.%ﬁmdi?icscmw ketbodipentsdésite abpbeBapblbe to
o e R BT AU ARG L ORISR0 o0
The content of peroxides in the germicidal solution is typically from about
0.5 wt.% to about 15 wt.%, in some embodiments from about 1 to about 10 wt.%,
in some embodiments from about 2 wt.% to about 8 wt.%, and in some
embodiments, from about 3 wt.% to about 6 wt.%. Likewise, the content of
20  peracids is typically from about 0.01 wt.% to about 2 wt.%, in some embodiments
from about 0.05 to about 1 wt.%, and in some embodiments from about 0.1 wt.%
to about 0.5 wt.%. It should be understood that the above concentrations are the
initial concentrations immediately following formation of the solution. Because
peracids and peroxides can decompose in water, however, their concentration
25 may vary over time. For example, urea peroxide decomposes into urea and
hydrogen peroxide in an aqueous solution. The hydrogen peroxide may further
decompose into water and oxygen. Likewise, peracetic acid may react with water
in the solution to form acetic acid and hydrogen peroxide. Nevertheless, one
benefit of the present invention is that the peroxide and peracid may be sufficiently
30 stabilized in equilibrium so that their content may be maintained at substantially
the same level over a certain period of time. For example, the hydrogen peroxide
content after being aged at room temperature (~25°C) for 30 days may still be

from about 0.5 wt.% to about 15 wt.%, in some embodiments from about 1 to



51 wt.%, and in some embodiments from about 0.1 wt.% to about 0.5 wt.%. C.Surfactant The
germicidal solution of the present invention also includes at least one surfactant for increasing the
wettability oMA&M8Ad&§i&n web material. Generally, any surfactant may beP&rhRA YA Improves
wettability without interacting with 10the hydrogen %eroxide or peracid in the solution to such an extent
that the stabiél}i;%of the solution is si%nificantly affected. Because nonionic surfactants generally

lack formally @G Wega S PBSIRODIMEBID TREHRRAU 7 ehch iR RrIb Sidds7at R'Eoetimes
desirable to egyploysiitEHEaRaftNgheLE S Mici 2 spiuties. WonosmsIHfACtaEHBRIERlY 15have a
hydro.phobic base, ?u?%aa a long chain alkyl group or an all(félﬁa(’ted aryl aroup, and a hydrophilic 9hajn
containing a C8MERA ARbRP SIS ALERIM LS oy bIBpERIRGIETEY 28 # Q5 nonionic
surfa?tan:]s r}@@wmﬁtﬁiemi?va netabee alkyl. W%F@?@éﬁ%@&?@ﬁ@?@%@uﬁﬁ%@?@ib‘b%lﬂXW?teS,
ceteoleath alcoho| ethoxylates, ceteareth alcohal ethoxylates, decy) alcohol 20ethoxylates, dino
phenol (aeéhoxilly}}eé’,’ g&?ﬂﬂ@ﬁ@?ﬂé@@@&?@%@%‘&%‘ E%yf/lﬁﬁgc@fﬁgr%ﬂﬁﬁyfé'derivativgs,
ethoxylated alkanolemides @ifageme glycol esters, fatty acid alkanolamides, fatty alcohol alkoxylates,

lauryl alcohol ethoxylates, mong-hranched alcohol ethoxylates, natural alcohol ethoxylates, nonyl
phenol ethoxylatca\:;(,¥ ?ﬂ%ﬁ@'ﬁ@ tHBXVIEE! ﬁ?igyfl)r %@/@tﬁ%ﬁ'xg'ﬁé‘[@é,sﬁg?ﬁh’djc% %%@/(ﬂ%%]‘e
alkoxylates, sorfatardsiariatresgiapshsteattalslig efhsyiainsostaatbmintatoGkesapynthetic

Icohol ethoxylates, tal il f id eth tes, tall [ ! lates, tridecapol ethoxylates,
potyoxyethy ENE SRR A MG 1L Oy MBS 63U A ML ok SAEErQ R A
surfact&@ts inciublpd fmgfear @ evatdideted deranethylthbicotbtibd, t30REE a1 entshy tigdit ¢heestisitgrate,

PEG-20 meltapgégluc&%% éﬁ?QE%St‘a.ﬁE%te Ca]El'lg gareth-zo, ceteth-8, ceteth-12, dodoxynol-12,
laureth-15, 56 TR oll, @oqysorﬁge 8,0 3 areth-20, polyoxyethylene-10 cetyl ether,

polyoxyethylene-1(Bsteandeetiariopidynxyeatiyits ei@tecelyl lettiefo pobibxyhtrglen eddhoiaybether, WO
2009/138854B T 2009105 3 R AR SIS SIRL e R A elivLaiegd gy phenl.
ethoxylated

employ such surfactants in the germicidal solution. Nonionic surfactants typically

15  have a hydrophobic base, such as a long chain alkyl group or an alkylated aryl
group, and a hydrophilic chain containing a certain number (e.g., 1 to about 30) of
ethoxy and/or propoxy moieties. Suitable nonionic surfactants may include, for
instance, alkyl polysaccharides, block copolymers, castor oil ethoxylates,
ceteoleath alcohol ethoxylates, ceteareth alcohol ethoxylates, decyl alcohol

20  ethoxylates, dinoyl phenol ethoxylates, dodecyl phenol ethoxylates, end-capped
ethoxylates, ether amine derivatives, ethoxylated alkanolamides, ethylene glycol
esters, fatty acid alkanolamides, fatty alcohol alkoxylates, lauryl alcohol
ethoxylates, mono-branched alcohol ethoxylates, natural alcohol ethoxylates,
nonyl phenol ethoxylates, octyl phenol ethoxylates, oleyl amine ethoxylates,

25 random copolymer alkoxylates, sorbitan ester ethoxylates, stearic acid
ethoxylates, stearyl amine ethoxylates, synthetic alcohol ethoxylates, tallow oil
fatty acid ethoxylates, tallow amine ethoxylates, tridecanol ethoxylates,
polyoxyethylene sorbitols, and mixtures thereof. Various specific examples of
suitable nonionic surfactants include, but are not limited to, methyl gluceth-10,

30  PEG-20 methyl glucose distearate, PEG-20 methyl glucose sesquistearate, Cy1.15
pareth-20, ceteth-8, ceteth-12, dodoxynol-12, laureth-15, PEG-20 castor oil,
polysorbate 20, steareth-20, polyoxyethylene-10 cetyl ether, polyoxyethylene-10
stearyl ether, polyoxyethylene-20 cetyl ether, polyoxyethylene-10 oleyl ether,



octylphenol, ethoxylated dodecylphenol, or ethoxylated fatty (06-022) alcohol, including 3 to 20
ethylene oxide moieties, polyoxyethylene-20 isohexadecyl ether, polyoxyethylene-23 glycerol laurate,
polyoxyethyY¥eRam®/ tisass8ry| stearate, PPG-10 5methyl glucose ether, PPGEXIHEIW ili®dse ether,
polyoxyethylene-20 sorbitan monoesters, polyoxyeﬁthylene-SO castor oil, polyoxyethylene-15 tridecyl
ether, polyoxyethylene-6 tridecyl ether, laureth-2, laureth-3, laureth-4, PEG-3 castor oil, PEG 600

dioleate, PEESURINARE SR %%Mh‘?&eﬂh%@ﬁ@éﬂﬁ?ﬁ&ﬁ&ﬁv'&hﬁ%leeH?:f?ﬁMHEagurfactants may

include the ToMizlNEN SRRARSKYRABEXRIBY EEcHIIS Bif atkixid Auailpie foNTCPaiRdHyNema of New
Castle, Delaware and the TRITON(r) range of poéﬁoxyethylene surfactants (e.g., TRITON(r) X-100)

available frof TSN HeiRied EBY IS Riite R MAEHRR P AYRVGIBAERR 2 ARSI EMmay also

be employedsthpbryetBgrRePeRIBRaeH By rERaChHiog axTSRORRIEIA gy cerA searasnphbgdngyzable
to 15a monosacchiaride, with an alé hgl S$Ch as Tf tty alcohol in an acid medium. For example, U.S.
43

Patent Nos. BI85%/dg55a5%¢ 185523 Ariom el b HOSR R e RAN XSSV et) P FRR& . nce
Avalable exaplos ol sLllabis Ayl A onciios et Glconan MA 220, 226 435, 600 and 625, all
available examples of suita cosides inc ucopo : : an , a
of 20 which B iéBYi%‘P&f% g‘&%ﬁﬁ%@ﬁ?ﬁ@dﬁ%ﬁﬁﬁfif }'5’5?6?1’%&8%?&%%9 EARRORIE of alkyl
mono- and oRgay BooRIiGkewRIdPE BittDalkybrrstepshasetarckatheateshabaetieeddngm coconut
and/or palm kerne| pil. GlucoponTM 220, 225 and 425 are of particylarly suitable alkyl
ol glycosdBLA LB BRI 3H A R A SR 1o el A a0y §lEmsy
residuel) pers2ifautéetsleaiia slarfednr € ab EaaididéncarboN ik apte S dRuesrg@ndriiens per alkyl
chain-9.1). nTM 225 is a related alkyl polyglycoside with Ii kyl gr having 8 or 10
carbon atorrelé‘%ﬁ@?g eraﬂ%ﬁ ﬁﬁﬂ%qpﬁﬁﬁ/é%ﬁgﬁﬁg‘#ﬂ% gﬂgl’cﬁgﬁ@fégﬁ%ﬁaiﬁvﬂ%%ﬁludes a
mixture of alkym@yglyCosinesaih@binstivwidiaihydindietgyan. alkyl group with 8, 10, 12, 14 or 16 carbon
atoms (average 30{3{@ chain-10.3 carbon ato s% Glucopon I'I'MéSOO include n%ixture of alkyl
polyglycosides that'i |{/ﬁ%%ﬂys/' AL LR '[F% B%’AW%&?,% grﬁ@%g%%%%?orﬁge(average alkyl
chain 12.8 cgdwanallpmep &bt byaedidrels mohskexaharikdarepbatkyh polyulyicpsidbs tin itedividually
includeI an a!,jl1<¥rl1 rou h%vei‘? 12, .\WO 2009 103188%%PCT/IF3%00 /0%10383 7 14 or 18 carbon atoms
.8'ca €

(average alkyl c T v r ec)er g bATS .Ig?il Other S ;EtYk?/ C&ycosrfaae% ad%d AVSHANNE o Dow
Chemical CexainfilabldS MrctteydaMNosd&rGhé, §R TN @) Ak @ tohch reTREDOId(B tEG-110 and
BG-10. Althqugh.less likely ta.reac With{ eroxides, nonjonic, surfactants are ngt Snecessarily as
effectve in Qe e G by T B D S B BB B e
amount of petpsaddesracidi onrtteehoibe fanthar mep aledieas&bgeneiciddl Eerédahknegaduples use.

Thus, in certy | t the present invention, ong ioni cla g.,,cationic,
anionic, zwit e%ﬁ%ﬁ?m%@ﬁ? 8{%(': grﬁ%%ynf)céeeﬁ%%y%g&] in %%%erﬁrﬁib?a%??;%@iéﬂgé e’rallg%fone orin
conjun2fion witicb e aviadab leofiioni Cogrisctaots. akGintivmeat, dbbive, $helssradtatssagee generally

germicidal sH g B A A e e T e
anionic surfaaicaftslé adrigethdreohicsoingniorandioaeaparkeuallpibfi&dticegon s A0t25 and
425 are examples of particularly suitable alkyl polyglycosides. Glucopon™ 220 is
an alkyl polyglycoside that contains an average of 1.4 glucosyl residues per
25 molecule and a mixture of 8 and 10 carbon alkyl groups (average carbons per
alkyl chain-9.1). Glucopon™ 225 is a related alkyl polyglycoside with linear alkyl
groups having 8 or 10 carbon atoms (average alkyl chain-9.1 carbon atoms) in the
alkyl chain. Glucopon™ 425 includes a mixture of alkyl polyglycosides that
individually include an alkyl group with 8, 10, 12, 14 or 16 carbon atoms (average
30 alkyl chain-10.3 carbon atoms). Glucopon™ 600 includes a mixture of alkyl
polyglycosides that individually include an alkyl group with 12, 14 or 16 carbon
atoms (average alkyl chain 12.8 carbon atoms). Glucopon™ 625 includes a

mixture of alkyl polyglycosides that individually include an alkyl group having 12,



15present invention: 0 CL | EC (JR., , A 0 0 wherein, R1 and R2 may each independently be any
straight-chain or branched alkyl group having between 3 and 22 carbon atoms, such as propyl, butyl,
pentyl, hexy\VOep 13887, nonyl, decyl, undecyl, dodecyl tridecyl, tetradecyBCIOBEMABESHIL and
structural isomers of the foregoing. In one particule?r embodiment, both R1 and R2 are octyl groups. As
bove exists in an anionic form, and charge neutrality

noted, the sulfosuccinate portion of the structure
is provided bi/ e ﬂécfﬁ%relb rb?%)gb% §T9e ?H‘é@ﬂé@%é%ﬂ FREBEARP e MitPYicies capable of
providing a pasitavtechisyelrrsdices alkalamesitaite wbmimwauhemﬁ@@nsc%@lmm?]mhuq iolns,
alkylammoniym jons, etc. Accordi e synthesis route f eri the dialky
sulfosuccinic%ﬂqg%%?g?ééﬁﬁgﬂﬁﬁgr&%ﬁg@Q\ﬂsﬂ?a’ &%ﬁﬂi@@%ﬁ%i&ﬁ&g [lg rolide the
anionic form of the AitHosigtclastelikeiyso ansalwalinpssukikiescadhirinii captdieaatyemretingt with a
dialkyl sulfosuccinate .}o é)rovgie {;’he sulfo%uccinatj in itsFﬁgktl)@ic f%rm IS suitable to 3 pro%g'de cationic
species HeflEH BIRILY P8 H LS S hSRE b B8 L R RR, 68 HIBAPYor) W23 seroe e 5
include sodiwvhidfcygelohezyltsnltpsedatwien anl dissidien isodeeybsidiosuttrinatpe @nd Suitable
commercially,availabl sodium%ﬁ)ct | sulfosuccinate is availﬁgle from Cytec I?]%L)Jsg.iesﬁ{gc. 1ynder the
designation AERGE0T S5 Sl P SHMANGE AUERY Masu Bl L SR T S IR S e,
phosphate 5tkstpresatdyinsalfdies, abe/loethersutfate suafaytaatie(sgliorstiesjsuistnasters of an
alkylphenox axyethylene ethanol, alpha-olefin sulfonates, f3-alkoxy. alkane sulfonates, alkylauryl
sulfonates, ;%k%{rghrbcr%d&jyacrgﬁﬁg%ﬂﬁat%tg; aﬁEﬁP’mSn% ggﬁﬁ%fﬁ%ﬁg{é&% I??I/ISC(:)AS '8Hat%@6%rlkyl ether
carboxitate s2lsaee osimates)jactbioymeitbraren oxynotephosjuirates, taotates, fAttyiadidmtdtidbsyétty acid
ates, isethionates, or mixtures thereof. Pa r exam les include, but

are not im0 Bt S e e et eep L s SR Te AR vates naving
one or two nsolestainédipxelation|tt gheCieratiglpprimddxidab e rol@ddkgodationsinatdgs C8 -C18
sulfoacetateﬁeg%ﬁd-’q%g %Me%?bn%tors have discovered that dialkyl sulfosuccinate anionic
surfactants having the following formula are particularly effective for use in the
15  present invention:
O
CHCOR,

O\k‘} - CHCORS

5(3/5\\‘?:3 v
wherein, Ry and R, may each independently be any straight-chain or
branched alkyl group having between 3 and 22 carbon atoms, such as propyl,
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl tridecyl, tetradecyl,

20 pentadecyl, and structural isomers of the foregoing. In one particular embodiment,
both R4 and Rz are octyl groups. As noted, the sulfosuccinate portion of the
structure above exists in an anionic form, and charge neutrality is provided by the
inclusion of a species M+. The species M+ may be any chemical species capable
of providing a positive charge, such as alkali metals, alkaline earth metals,

25 ammonium ions, alkylammonium ions, etc. According to one synthesis route for
these materials, the dialkyl sulfosuccinic acid is first produced, then reacted with a
selected alkaline substance to provide the anionic form of the sulfosuccinate.
Thus, any alkaline substance that is capable of reacting with a dialkyl
sulfosuccinate to provide the sulfosuccinate in its anionic form is suitable to

30  provide a cationic species defined by M+. Particular examples of such salts



oxide disulfonates, C8 -C18 alkyl carbonates, C8 -C18 alpha-olefin sulfonates, 15methyl ester
sulfonates, and blends thereof. The C8 -C18 alkyl group can be straight chain (e.qg., lauryl) or
branched (e¥0, 22¥m34B%xy1). The cation of the anionic surfactant can be a®aKHRAMA18E]y., sodium
or potassium), ammonium, Ci -04 alkylammonium ’(e.g., mono-, di-, tri), or C1 -C3 alkanolammonium
(e.g., mono-, di-, tri). Specific exagﬁles of such anionic surfactants include lauryl 20sulfates, octyl

I

sulfates, 2-efR§IHERyTdiMRedicyElg e uEosHeaRS At siredieesinadasyimeloe s aiftienyl oxide
disulfonates,dajendptsessiaiesdancomalne stuirRRIREERlUMYEEBARLRIes RiRates, Stearates,

tallates, ricinoleates, ceti/l sulfates, and similar surfactants. Phosphate ester surfactants may be

employed, fdFARREMERE {RHEIEGHING: YB4RE BRHIRUBREICRAERBRINK prehol ethoxylate,
phosphate esters oftijemé aicatapl e thasrrRieuphremmaimastais el isqdeays eihexy e spRetather

phosphate esters of aromati

ethoxylates and aliphatic ethoxylates, phosphate esters of C10- C15
alky! eth%xyl&@?fﬁr(%wgﬁg%’fe&@, %@mﬁ&ﬁ%@{ﬁ%@&}’h\ﬁ%gf rﬁH#IE@{@@ﬁnﬁl‘é@%? SHEreGtable

phosphates baving, fHeAskP R RERFENRIehaEth arP-Rand eatissinesaatdaciidaikoxy alkane

phosphorous-containing acids (e.g., phosphoric acid, phosphorous acid, hypophosphorous acid,
orthophosph8ECAREE IR EYherREaae SriptyREENbREHER SHHa RotaltYb spprpR esdide

monomethyl pliespiiate . JmgnestbyhRResPhRiE SR Aty ABeSBARISs Hised Y dibRpRbRse, diethyl
WO 2009/138888PCT/IB2009/051381 9 phosphate, ethyl ester of phosphorous acid, and other esters

of phosphord¥esHigmhg sriiesdayatemilatie Gk RyidapiadiyAciaddsuch surfactants are
describgyl in pbGeidpaiidie 2008100458 RAdRts. &t mixtwiaishrs iasprrsaied heesaripiestirety by

reference thereto for all purposes. 5 Commercially available products include RhodafacO PE-510,
RE-410, RE/BEHIREDYEGrRRO5GOAIEE $04 16, Re: 4! RIS 05 e fRily, 26id PiDeperrbrs Rhodia

Inc.; Dextrol EMyPetAdPs Wfatts KA obe-ePnanthBley BftaRbkigatide sCnC of MMiningien,
Delaware; TryfacO 5553 and 5570 from Cognis Coré)roration; KlearfacO AA 270, LutensitO and

Maphos0 frofXBasEedrb ANYP A ROS Hiefo @?fﬁ@%ﬁ?ﬁate%ﬁﬁﬁ%{éﬁ&hﬁ‘&&ﬁﬂ% may also

be en;]plozecbﬁu%mmﬁ@ﬁ#&s&tﬁ@@?ﬂﬁfarl@aﬁé@ﬁ% amigl@mh@vm@fmi?hﬁtjﬁ%a@ggals that are
straig ain or branched, wherein one of the aliphatic supstituents contajns from about 8 to 18
carbon%étomg‘gmla‘ﬁé%rﬁ%n ?ﬁe%{l‘ﬂ)ﬁéﬁﬁdﬁj@ﬁfﬁ@%ip BG éih&é@%ﬁ(’(ﬂﬂ@"ﬁm&@solubiIizing

group, such gs=igtardiexl, Gutonateybrauiaiectietite §9Pesthylhexyl). The cation of the
anionic surfactant can be an alkali metal (e.g., sodium or potassium), ammonium,
C+ -C4 alkylammonium (e.g., mono-, di-, tri), or C; -C3 alkanolammonium (e.qg.,
mono-, di-, tri). Specific examples of such anionic surfactants include lauryl
20 sulfates, octyl sulfates, 2-ethylhexyl sulfates, decyl sulfates, cocoates, lauroyl
sarcosinates, linear C4o diphenyl oxide disulfonates, lauryl ether sulfates (1 and 2
moles ethylene oxide), myristyl sulfates, oleates, stearates, tallates, ricinoleates,
cetyl sulfates, and similar surfactants.
Phosphate ester surfactants may be employed, for instance, that are mono-
25 and di-phosphate esters of nonyl phenol ethoxylate, phosphate esters of tridecyl
alcohol ethoxylate, phosphate esters of isodecyl ethoxylate, and other phosphate
esters of aromatic ethoxylates and aliphatic ethoxylates, phosphate esters of Cqo-
C1s alkyl ethoxylates/propoxylates, etc., and mixtures thereof. Non-limiting
examples of other suitable phosphates having at least one phosphorus acid group
30 and salts thereof include phosphorous-containing acids (e.g., phosphoric acid,
phosphorous acid, hypophosphorous acid, orthophosphoric acid, pyrophosphoric
acid, tripolyphosphoric acid, and metaphosphoric acid), monomethyl phosphate,

monoethyl phosphate, mono n-butyl phosphate, dimethyl phosphate, diethyl



examples of amphoteric surfactants include, but are not limited to, sodium 3-
(dodecylamino)propionate, sodium 3-(dodecylamino)-propane-1-sulfonate, sodium
2-(dodecylaWih&)etiyb&ififate, sodium 2-(dimethylamino)octadecanoate, di®&ditiB#009/051381
3-(N-carboxymethyl-dodecylamino)propane-1- sulfdnate, disodium 20octadecyliminodiacetate, sodium
1-carboxymethy1-2-undecylimidazole, and sodium N

N-bis(2-hydBReaRAie: %W%W?BSBQW@H&%% RIS RIS RNRBRBIBHE surfactants

include phospibpirigerRd 4ie RIRSRRRAIRSS Hrgiel R @mBIYIISE O suahaamBoteric
surfactants include, but are not limited to, sodium coc%l N-methyl taurate, sodium oleyl N-methyl

taurate, sodiah 988&ABRGHdNIMR fﬂ?%%t% QBHAAY BaAvifRTEN. Sdlky ’I"Ygﬁﬁgt@

cocodimethyilas mdbsiRineelairetgyetndeaiboxieietbyibetaintirposes.
Iauryldlmet ¥Icar oxyethylbetalne cetyldimethylcarb

b TR e SRR R e S B RS B Ao B, BEAAL
lauryl-bis-(2-REdosay) rRePs Dovar BsxyetbyRstaing, laecmoanmsoa@ewwmm@@oemm

stearylamidadimeth Ipro Isultaine, lau h yhp a
lcocoamprrl]oﬁy’“lﬁﬂﬁ | %Wﬁﬁ@cggoﬁ@g@% % é@@%@nﬁ%é@ %{é‘?zil% roth Hercules,
auroamphoggaebexyyigingtent asideainrn o by g bR iaates SPodesny ORI C@ SO ritioh;
2009/13888 F@E@ Fﬁ&%@:iuéﬁ §c; ?%E’@[%ﬁ Bﬁ %@J&?ﬁgggf ?gﬁ%ﬁ%S&o% rboxxgroplonate
capryloamp 150 ’o
3-hydr(p®ypr@,mth+@@sw@¢@@tame lauric myristic amido disodium 3- hydroxypropyl phosphobetaine,
lauric myristic amid hos hobetaine, uri rls c amido c rbox dis dlum

3- hydlroxypropyl phgégﬂﬁ ﬁ@u i% ‘?‘d@?%(?i ﬁ? a@ﬁﬁ?pﬁ%@@??a e('vg Y%Srﬁgglc amido
propy monwe@mmawmnmm ingsthessnelipdfatic radrtadaihat ez sindgmiayhalisodoe
employed in the %bedint invention, s h as @%at rnar)é%rg |um omg?unds e.q g?oy glmethyl
ammonium &8t , dﬁ%‘ahr‘za’éﬂ@ﬂ% rIlﬁ’o?i Pz oM énqurzalot@rr?lu tl Stearalkonium
chloride, coagirboaratommetitat liedet BEéSe?ttxmcahphammsubkmdenmwddﬁ%s an anionic

dioleo mldoe m methosulfate, etc The tot unt of act nt m%h ermicidal
SO|U'[I0%’IgIS ty‘ﬁ%gﬁ %qgﬂ%t%%&% oat%f/b %Xy\)velg ?n%oonﬁg@ﬁ% w%lés%ts gpr% about

0.002% to 1§mnpte]s%mmmgtEnamﬂ1rfastnntsendhmmmnitar&mmtabmt&d)tﬁosefdwatﬁaut 0.5% by
weight of the germicidal.so tlon Althou h an clanyma ugi e idal
on of S PIEELR G s oA ke A R e el S5

solution of t may contain a dRonio nt as escrlbe ove.

When emplcgﬁeédQSGcwmmmmmurséaldfmm;ssmm;artrohe{ﬁimethplmbomaitmn%noabodtS@GMy
weight, in so§1 mbodm&é fr8e a‘bout %ﬁ%{%{%&?ﬁ%g% bc}lls\ggli%m and in some

embodlments v R toa € gérmicidal solution. Likewise, anionic
surfacts (ecgaﬂdrafkmIsolﬂusue;tatmtesdplmsbhatbmstmeﬂelﬂe%-ma%ﬁwm&dﬁéoﬂmrﬁnxbout 0.001A to

ot % SN, PO A S O ROBES B Mg rc

classes of amphoterlc surfactants mclude phosphobetaines and the phosphitaines.
For instance, some examples of such amphoteric surfactants include, but are not
limited to, sodium cocoyl N-methyl taurate, sodium oleyl N-methyl taurate, sodium

25 tall oil acid N-methyl taurate, sodium palmitoyl N-methyl taurate,
cocodimethylcarboxymethylbetaine, lauryldimethylcarboxymethylbetaine,
lauryldimethylcarboxyethylbetaine, cetyldimethylcarboxymethylbetaine, lauryl-bis-
(2-hydroxyethyl)carboxymethylbetaine, oleyldimethylgammacarboxypropylbetaine,
lauryl-bis-(2-hydroxypropyl)-carboxyethylbetaine,

30 cocoamidodimethylpropylsultaine, stearylamidodimethylpropylsultaine,
laurylamido-bis-(2-hydroxyethyl)propylsultaine, cocoamphoglycinate,
cocoamphocarboxyglycinate, lauroamphoglycinate, lauroamphocarboxyglycinate,

capryloamphocarboxyglycinate, cocoamphopropionate,



D.Other Components In addition to those noted above, the germicidal solution may also contain a
variety of other components. For example, one or more carboxylic acids may be 30employed in the
solution in aN@AMLA3EH&Ctive to establish equilibrium with the peracid. AltRETHBIAO/AMRINt may
vary, such acids are typically present in an amountf from about 0.5 wt.% to about 15 wt.%, in some
embodiments from about 1 to about 10 wt.%, in some embodiments from about 2 wt.% to about 8 WO
2009/13888SPEIFBROBOANBLIEAI ARIANESE, A1 A SHRECEMIIPRRRIBN#EM about 3 wt.% to about 6

wt.% of the %%Hmeammeg?eesxgg@%i%g&rtﬁ@%&ge@ﬁ?ﬁ%%fmmwﬂéhaaso%w was

derived. Suitable acids may include, for instance, C1-C9 carboxylic acids, and particularly C1-05

carboxylic adlB®HI BRI EPRERRIIBE PsBIlRRSGIRfe lAIHC SAVdHiIcRIMIdRdEe UsFopionic acid,
nonanoic acid apskhaleasNEHEAPHYIR AREIS B MARBIRNARTIRY QRFEdIS ASHb HRBIS paRgtIC acid,

trichloroacetic acid triflugroacetic acid, meta-chlorobenzoic acid, as well as mixtures of the foregoing,

and so forth.|aHHEdREES ia BETiEa Gasbmsy HRAIBEE RPNy RiaMd BapsRlaPetaiRsdiment, acetic acid
is employed é@@%ﬁh&@)ﬂﬁeawibﬁaﬁb%mmraﬁ@%ﬁ%éqa\ﬁ(ﬁ&wﬂw%ﬁﬁb@r@@pmay also be

employed for adjusting the rheological properties of the solution and enhancing its overall efficacy.

Such polymérOResP BB Rhe SRR ¢n SRR CRiIXN LSS HEE8RE of from 0.1% to 1%. Particularly suitable

polymers are vinyl pRiyBIRESsERRISIANE miACS WO eRdcMHRYHIEaHERRRIE s Delymers are
described in more detail WO 2006/076334 to Martin, et al. and 15U.S. Patent Application Publication

No. 2006/0238 55 B RAMRATEP AN UB RGP RAEN SAE - Fre GRIBE SHEREHAYL AT ORIV BHRNAY IS reference
theretol for abh@nFaRRHum chiReRisISeecafs Mifis shrsfidéor mayrhrIAXRBSetig-anesalli;impurities

(e.g., calcium ions in water) during use, a metal chelatin%agent may be empk%yed 20in the solution,

such as in afREEERSRITERBNI BT BRHOs Hf also f B G SO SHN e A et fhdFPabout 0.1

wt.% to aboufidl&hlananddspRim eimPedimestsi®atapout 0.5 wt.% to about 4 wt.% of the
d hy theary, it js believed that the metal chelating agent may

germicidal solution ﬁ/it%%bei%miﬁe ec .mej ] g
regulate the exposJ ColriRt HOIG Lt WiRAAMEINGRE REMIrdabFoiion & Jkpicalkditielease of
active peroxigisoUite0dTElatinBeen2 mayyinaigte, foisihsiarerbaninenssiryismaids €02% to
ethylenediamjnetet etic acj a%gesalts thereof, hydroxycarboxyljc a i§s g., citric acig, grtaric
2cic akBor DRPHUE Gy I8 00 BB MR S P H0 th O B DL
hexametaphoppleiist asith igeraicldaltsotbeoeof Adytatodexaiy, antestdiorinay generally be
utilized, the germicidal solution of the present invention may contain at least one
nonionic surfactant as described above. When employed, such nonionic
surfactants may constitute from about 0.001% to about 0.5% by weight, in some
20 embodiments from about 0.002% to about 0.2% by weight, and in some
embodiments, from about 0.005% to about 0.1% by weight of the germicidal
solution. Likewise, anionic surfactants (e.g., dialkyl sulfosuccinates, phosphate
esters, etc.) may constitute from about 0.001% to about 0.5% by weight, in some
embodiments from about 0.002% to about 0.2% by weight, and in some
25 embodiments, from about 0.001% to about 0.1% by weight of the germicidal
solution.

D. Other Components

In addition to those noted above, the germicidal solution may also contain a
variety of other components. For example, one or more carboxylic acids may be
30 employed in the solution in an amount effective to establish equilibrium with the
peracid. Although the amount may vary, such acids are typically present in an
amount of from about 0.5 wt.% to about 15 wt.%, in some embodiments from

about 1 to about 10 wt.%, in some embodiments from about 2 wt.% to about 8



30Desirably, the chelating agent is capable of forming multiple coordination complexes with metal ions
to reduce the likelihood that any of the free metal ions will interact with the peroxide. In one
embodimenY €h?MRAARS8HE, a chelating agent containing two or more aminodi&d&®2WEBSE#dLps or salts
thereof may be utilized. WO 2009/138888PCT/IB2b09/051381 12 Aminodiacetic acid groups
generally ha h fhe fol QWI struct e: OH Q Ope example of ha

ethylenedia éﬁeﬁ‘ﬁ d@t %W@ﬁnfﬁ?@% ek .%9@ %'t‘ti%n‘%fstg’egé%ﬁum-disodium
EDTA, 5 dlammumﬁl%rb&bﬁ@ﬁmmmd gwwwum&ﬁﬁémleth@mmrmmtﬁ@ﬁéndd@odium and
tripotassium EDTA, tetras nd tetra otass t|II other examples of. similar
aminodiacetn AP HNE8 SRR RS e DO OB ok Bt Rl s BRI eERacetic
acid, 1,2- cyp@heujmiye@ha@ymﬁﬂeimaetabmsd EB@IBTME)S diesuderaetidarmokrnfapoitiadifacid,
ethylenediamin tetra opionic. aC|d drox Iened acetic a

NN - R A A O S PR AN Pty e S aaceti
acid (TTHA)sﬂlc&dmmmneZhdem)qﬂm(amneéNmwaeMraalciemncﬂmm&@cbé%A)mmethyl|m|nod|acet|c
acid, propyle,‘[nﬁdlamme%etraa%etlrge gl% Or}g bsgnfzortg a15 %S|de thosel)r(neptlon g} :

germicidal solution 6F the 5t presént inven }hon may 2SS Ee5niEaha varle{n otfuofher optonart %Pe%llents
For exampleatdesgdirticidd| dedireol) satty ocﬁatadsarmpwmabwesmppwsdrvmlwsymelmutamh|b|t the
growth of pathol%;ens ayer an xten%ed Rerig rvatives, for use elnd the 8erm|0|dal

iad of ti i e pre
solution may’inc ude or ins Ct%n%gc at%ormeg%?éwplg bﬁ?ﬁ Eﬁerz"“c') me?nﬁgh?ormsoﬁuazollnone

and méﬂwyllsothlazWatmesaMdmﬂmfymmﬁmhmy &lstahs; eﬂmnitmymd%ﬁ)@mu\ﬂ’nmg the rheological

methylisothiazolingn bIe from m Haas ckstat vailable from Mclntyre Group,
Chicago, IL); E? mﬁ%ﬁq 0|Sn0|e99 rI]:;adan cm onza ralﬁei_%ﬁrg% % eh é&rsey? }l%d%propynyl

butylcarbamheeetmrhzmd eﬁlenss(mmxengnmimalst roefroip&rdbeto ZWQrﬁWm:kﬂnMsl}nmwparaben

hylparab Inay di
pek e e i GRS e T e
and the like. Btithqrhbmpees ereatdessiihag inclooiks etbiai MRG0 (S8d4ita [Bart, ey alvend
2009/138888PE THRZAPRIG 38 bn Publication No. 2006/0229225 to Martin, et al., both of

which are incorporated herein in their entirety by reference thereto for all

purposes.
Because the germicidal solution may be exposed to metallic impurities

(e.g., calcium ions in water) during use, a metal chelating agent may be employed

20  in the solution, such as in an amount from about 0.05 wt.% to about 10 wt.%, in
some embodiments from about 0.1 wt.% to about 5 wt.%, and in some
embodiments, from about 0.5 wt.% to about 4 wt.% of the germicidal solution.
Without being limited by theory, it is believed that the metal chelating agent may
regulate the exposure of the peroxide to such metal ions and thereby limit the

25 premature release of active peroxide. The chelating agent may include, for
instance, aminocarboxylic acids (e.g., ethylenediaminetetraacetic acid) and salts
thereof, hydroxycarboxylic acids (e.g., citric acid, tartaric acid, ascorbic acid, etc.)
and salts thereof, polyphosphoric acids (e.g., tripolyphosphoric acid,
hexametaphosphoric acid, etc.) and salts thereof, cyclodextrin, and so forth.

30 Desirably, the chelating agent is capable of forming multiple coordination
complexes with metal ions to reduce the likelihood that any of the free metal ions
will interact with the peroxide. In one embodiment, for example, a chelating agent

containing two or more aminodiacetic acid groups or salts thereof may be utilized.



13 Schulke & Mayr), phenoxyethanol (Phenoxyethanol by Tri-K Industries), caprylyl glycol (Lexgard O
by Inolex Chemical Company, Symdiol 68T (a blend of 1,2- hexanediol, caprylyl glycol and tropolone
by Symrise)VeAd%89A#88%8e PT (a blend of phenoxyethanol and tropolone by SYRASYYIBIBRE germicidal
solution may also include various other componen‘& as is well known in the art, such as binders,
colorants, electrolytic salts, pH adjusters, fragrances, etc. Various other possible ingredients may be
described in I PURGHIG SIS GioHRBITORIBIY hava tHRIAIRYING ATHCNERT, et al., which are
incorporated herein in their entirety by reference thereto fop.all purposes. 10To form the germicidal
solution, one or more of the components may typlcally be gdissolved or dispersed in a solvent (e.g.,
water). For example, one or more of the ab:ﬁye me components may be mixed with the solvent,
either sequentially or simultaneously, to for the\ ermicidal-sglution. Although the actual concentration
of the solvent employed will generally depend on the nature150f the germicidal solution and its
components, it is nonetheless typically present |m§nzamount from about 50 wt.% to about 99.9 wt.%,

in some embodiments from about 60 wt.% to about@9-witg, and in some embodiments, from about 75
wt.% to about 98 wt.% of the germicidal solution. ile it may be desirable to mix together the organic
peracid, peroxide, and 20surfactant prior to incorp(arating the solution into the wipe, it should be

understood that cefiia equRRCBISALIE SRLILAR fsteathbe fdder-aliacirmatipnpidhe wipe.

In one embodiment, for instance, a wipe may be initially formed that contains the aforementioned

surfactant. Wﬁ@%ﬁde ﬁé@ﬂméﬁ%@f et & Bid seisdasluse caleiumsiseéaguieRtly adds, for
example; the;proAnin RFFAEIY PR AT RRTRHE&IIRIRISRithG BermiciHRlpaldRM Rl dnedrasent

invention. II.Wipe The wipe of the present invention includes a nonwoven web material is

generally hydiepHopicanchiinrpdassitig o trifmseahen antligiimpoiptiendiolyineptifxamples of
such po'ym%ﬁw%x@ﬁlf%% Jﬁrsm%%%.H%H%'@éméa%@%a%%@%myﬁ%@v%@%@&&'sntdens'ty

polyethylene, medium density golyeth ylene, low density polyeth ene, and linear low density

polyethylene28d\ASiBpiiRGHhE0 < %W‘&@%B?dﬁtf@fﬁﬁﬁﬁ@fﬁﬁeﬁ‘@ afaétic polypropylene, and syndiotactic
pO'YDYODWeQ%cCT/IBg%??élﬁaﬁﬂﬁ@t@%&%@ﬂc@ﬂ%ﬂ@ﬁb‘ﬁﬁwB’i@c?ﬁ%‘ﬁé‘%?va%’ib(@ﬁ@%ﬁécéﬂ@h as WO

2009/138888 009/051381
acid, ethylenediaminetetrapropionic acid, (hydroxyethyl)ethylenediaminetriacetic
acid (HEDTA), N,N,N",N'-ethylenediaminetetra(methylenephosphonic)acid
(EDTMP), triethylenetetraminehexaacetic acid (TTHA), 1,3-diamino-2-
hydroxypropane-N,N,N',N'-tetraacetic acid (DHPTA), methyliminodiacetic acid,
propylenediaminetetraacetic acid, and so forth.

15 Besides those mentioned above, the germicidal solution of the present
invention may also contain a variety of other optional ingredients. For example,
the germicidal solution may contain a preservative or preservative system to inhibit
the growth of pathogens over an extended period of time. Suitable preservatives
for use in the germicidal solution may include, for instance, Kathon CG®, which is

20  a mixture of methylchloroisothiazolinone and methylisothiazolinone available from
Rohm & Haas; Neolone 950®, which is methylisothiazolinone available from Rohm
& Haas, Mackstat H 66 (available from Mcintyre Group, Chicago, IL); DMDM
hydantoin (e.g., Glydant Plus, Lonza, Inc., Fair Lawn, New Jersey); iodopropyny!
butylcarbamate; benzoic esters (parabens), such as methylparaben,

25 propylparaben, butylparaben, ethylparaben, isopropylparaben, iscbutylparaben,
benzylparaben, sodium methylparaben, and sodium propylparaben; 2-bromo-2-
nitropropane-1,3-diol; benzoic acid; imidazolidinyl urea; diazolidinyl urea; and the

like. Still other preservatives may include ethylhexylglycerin (Sensiva SC 50 by



14 poly(1-pentene) and poly(2-pentene); poly(3-methyl-1-pentene); poly(4-methyl-1- pentene); and
copolymers and blends thereof. Suitable copolymers include random and block copolymers prepared
from two or WORVHfé¥&s® unsaturated olefin monomers, such as ethylene/BfSHiBAO/ARLES1
ethylene/butylene copolymers. 5If desired, elastontric polymers may also be used, such as

elastomeric polyolefins, elastomeric copglymers, and so forth. Exampl f elastomeric copolymers
include bloclgggﬁgﬁ eﬁ%&ﬁli%%ﬁ@&%&%ﬁ@o&nﬁﬁﬁ%ﬁ- aHPApﬁ%F?gr&ﬂ%&%ﬁg}Acgpéyﬁch a
thermoplastigipedyiesxesaith | Qckythab nClirsricslytampaie§yamndid 883N @lbistothefi¢,@olymer
midblock, such as a conjugated 10diene or a lower alkeng polymer. Sugh copo include, for
instance, st PSHETEgIT LB e s SoRHEnE i neR dnd (o aE e P TR
styreneethyleneHurigleretisiyis ez (Sio BeBn styreBprisizeiene (S-1), styrene-butadiene (S-B), and so
forth. Cammerciall vaiIabIe.A-B-A'r dA'B'A'BIngPnO(il@HerS include ﬁeveral digﬁr%nt S-EB-S

formulations from K a?oﬁ%gf%geepssg '835%%¥‘?exas indérthe t%d%r&é)srpdjna %r;[?(ﬁSAL?ONO.
KRATON(r) bleitkropolymitrs are swelilatsdinderee calldifetentiechulidtossits, plivdsbustandich are

identified in U.S. Patent Nos. 4,663,220, 4,323,534, 4.834,738. 5.093.422 and,5.304, , Which are
hereby incorﬁg%?en P uver e\z |rré(%g%ggpe%Peon%sé%t%éﬁe%e%erﬁﬁpr{]? é%ﬁegﬁagrégﬁ%gzgdany

available bloekteop dipsebtitit|d86 the\eii PeSatastdriciid 287 &dpoNoher ebabilalietrane Kuraray

Company, Ltd. of Okayama, Japan, under the trade designati r. Still other suitable
copolymers iheRige C[%tebéé@? “nd’ §r|§-|§eé]gps?t m% rizeﬁr%%%@%%@fé%%#gﬁg%%ﬂo Polymers of
Houstd) Texas underftirentthegyeesipiaiaoMEQT, ORErhrAtsr s vitdbée cien pohants sreynposed of an
A-B-A-B tetrabloc olymer, sych as discus i : ent 3 Letal.
which is inco?y%é?gﬁlgo%%e(%({aslﬁ%mﬂ?té él}wztali?g%yggs;éroz eré%é\%ﬁz%bé}bwgﬁ%grp%g% %%%géignp e (c?)f such a
tetrablock copolgneétieaabtyvermpoljdatylemmpropnienapygtyeemixpdiy(dininersslyeipyleitegr
("S-EP-S-EP™) block. er. r lefins i d ra- nsity
elastomeric §%§8%%}§%I8egg?§% po ﬁe%?ﬁéﬁe%iﬁ]ﬁ%%t (%@é&prgo%ﬁc@c{f %HE% e-sﬁg" or
"metallocenetotashlysicardtatids. bk skisenheriplsipad pil\grosraliy depandremiiyeanatiatsie from

ExxonMobil ' . , [ iqnati : .
(pﬁépyﬁe[bgﬁgggtggﬁﬁ%%gé(gtﬁﬁeﬁngh%ﬁs%g@q &%ﬁ%%g 13%%%@%%%%3%%% 8%%65”;%
EXCEED(r) Gianenienbiosd pliiasathetidole abpuly?Rc?dré ais s eorarmerbraynarisdpmefrom
DuPONt DO ASBS ook b A AR e B AR AR DRSSPk G nder the

trade designation ENGA thylene-based) and from Dow Chemical Co. of Midland, Michigan 5
under the ndme et B8 ™ G @ihytetiermicidd). iinples of such polymers are also described in U.S.

Patent Nos. 5,278, g i B 38 R4k & ﬁ#ixﬁé}i@%‘r@ﬁﬁéﬁef&&mﬁ%%&%?;S'ér@ﬂtﬁéﬂfgﬁsty by

reference thereto for all purposes. Also useful are cerfain elastomeric po ypro&v)lenes, such as

descri?éd inqurSaatant NbE 51s8osH itoan o iandAtPSIBDwIpS? fehedeobe BRERrstPRch are
10incorporaigd et RN NG SAUFEDOPYHE SSRGS tREIF IR JRIR] Y ERRRSS after formation of

the wipe. In one embodiment, for instance, a wipe may be initially formed that
contains the aforementioned surfactant. This wipe may then be packaged and
provided to a user who subsequently adds, for example, the organic peracid
25 and/or peroxide to form the germicidal solution of the present invention.
Il. Wipe
The wipe of the present invention includes a nonwoven web material is
generally hydrophobic in nature and is formed from a melt-extrudable, synthetic
polymer. Examples of such polymers may include, for instance, polyolefins, such
30 as polyethylene, such as high density polyethylene, medium density polyethylene,
low density polyethylene, and linear low density polyethylene; polypropylene, such
as isotactic polypropylene, atactic polypropylene, and syndiotactic polypropylene;

polybutylene, such as poly(1-butene) and poly(2-butene); polypentene, such as



Any of a variety of processes may be used to form the nonwoven web material. Referring to Fig. 1, for
example, one embodiment of a method for forming a meltblown web is shown. Meltblown webs have a
small averadéOF8R8/838888yvhich may be used to inhibit the passage of liquidBGEHEBRAIEM38while
15allowing gases (e.g., air and water vapor) to paéé therethrough. To achieve the desired pore size,
the meltblown fibers are typically "microfibers" in that they have an average size of 10 micrometers or

less, in somePeIMoRRALRS LBBH PP idrBAERN) o PRIKES-girt Y IshipRiemsd dRAbHts mabut 6-
micrometers Qsdesse | i ARUPOIgRERdURRIBIER NG BRESS NEthE PRI ETShRJNIgRENt invention

20through the use of a thermoplastic composition having the desirable combination of low apparent

viscosity and AP REDARIAEtCOPOIYETS. AreRanied (AR WRAaRerRdHare (& ansséiated opacifying
agent, carriepfgminmRiforErSes bR re BRI ISIVRIAARPERTIéh J/Ba AN BBRIENSBRY be

provided to the hopper 10 using any conventional technique and in any 25 state. The extruder 12 is

driven by a Mdi&eedRianiameerie RONMBE ANFE dsaibe Msere SHGHAhEl AMEe S Iymer. For
example, thep@xeend. ZmairBRIOY PR ERslItipe 36781 IPPETING BEERFME:0f from about

50C to about 500C, in some embodiments, from about 100C to about 400C, and in som

i " ] e
embodimentSORBIBESUNEBIRE RIHbERRRYmErs frRYN NS 9arar ahiRyE st R-A0 oo
seconds-1 toxeuinl A, 000 peerrdsadhin s @RAbpeRis & abodk 2RBtsRIRAR hto about 5000

seconds-1, and in some_embodiments, from about 800 seconds-1 to about 1200 seconds-1. If desired,

the extruder AP AR H9HYRED RIS P BIRSIINES ¢RR YERsSVRIERIES R aReeRRINRaRSymer,
such WO 28138883631 HRENG/PSHA%r 18 astvaspuipnaonremestindinae foHifstame also be

vented to allow volatjle gases to escape, Once formed, the thermoplastic composition may be

subsequent!§ MG It SRRIGEFiIC 1Bk SISFRIRIGN RALSRES I RRE S B0 8MhERBown spinning
Sline). Alternatiygénshauthrimecptpsiitec@rPRsEINRIIaY desEisastly {Semestjnén e Bheidiiesgh-supply

may also be SinBIBY 88, A S HEF GNCAHE B A A T s Lk MG BAOGETE FRUREg,
heated air) sipptied difemntLBER SifentalationadiepradesdheRanjymes if ésndtia, Miexakbers 18.
with thd2hic R o B LB TSR B e B L L 2 i L e the die
tip and the fereaiisiodrsseacmPliffegentsiatiysaihty imurossthef whifohnaity fdhtfidarinlaydown. For
from about 3215 LR 18 EabtAare ot Pk £ B ol Y2 e B 1 divekgon i
which the wéters grimedrficeatédacherdirgrbonbyardeastove Hesbtanivaallieotpspserpetitieular to the
e i RS R e R I e peplou g .y en o
20  copolymers available from Kuraray Company, Ltd. of Okayama, Japan, under the
trade designation SEPTON®. Still other suitable copolymers include the S-I-S and
S-B-S elastomeric copolymers available from Dexco Polymers of Houston, Texas
under the trade designation VECTOR®. Also suitable are polymers composed of
an A-B-A-B tetrablock copolymer, such as discussed in U.S. Patent No. 5,332,613
25 to Taylor, et al., which is incorporated herein in its entirety by reference thereto for
all purposes. An example of such a tetrablock copolymer is a styrene-
poly(ethylene-propylene)-styrene-poly(ethylene-propylene) ("S-EP-S-EP") block
copolymer.
Examples of elastomeric polyolefins include ultra-low density elastomeric
30 polypropylenes and polyethylenes, such as those produced by "single-site" or
"metallocene” catalysis methods. Such elastomeric olefin polymers are
commercially available from ExxonMobil Chemical Co. of Houston, Texas under
the trade designations ACHIEVE® (propylene-based), EXACT® (ethylene-based),



20 depending on the desired application. Typically, the fibers are formed to have a denier per filament
(i.e., the unit of linear density equal to the mass in grams per 9000 meters of fiber) of less than about
6, in some M{b&IISH888ess than about 3, and in some embodiments, frorRGEHEERR093d38bout 3. In
addition, the fibers generally have an average diarleter of from about 0.1 to about 20 micrometers, in
25 some embodiments from about 0.5 to about 15 micrometers, and in some embodiments, from

about 1 to a5t B3 & DRI Ienedhiase fordas R HimRISTBPRBRTSARA R bonded using any
conventionakigemndgoied susiapsbithr-am aiirsheDoaBiasRauRly (e Q- (dysianwrdipeself-adhesion of

the fibers without an ied external adhesive). 30 Autogenous honding, for instance, may be
achieved thr ﬁ%e%hﬁ@ BPI@f{btgl% Weé\hég'% é{é?\?iyrﬂgﬁé S’rt@g@f%fsgﬂ?ﬁ@rby blending a
tackifying regiNGABEGqbE avig13hsg0 ipme Frons Ebte CHiehilwiliberssfithbiel aMiegenaus bonding
techniqyues may include ultrasqni ing,.thermal bonding,_through-air. bonding, WO

200011 35560 13 TS LT S GBI GIAGEaha AP SR TS may be
further bondetbordedriisse thwikls aatéetNas a3/ 2n8nR7m aeldah 2 2P o6assLisi vdtieh theygb is
passed between a heated smooth.anvi| roll and a heated pattern roll. The pattern roll may have any
Pmised patte AT HIER BRAR REFb Cr A B8 BN MG BB BIFAR Lo BLEVARRy Ghe Atorn rol
defines a raigedfpbiiescavtath cleBtaseriel peElihrob lenddpsathrswikistrideline & ®rdaeea between
about 2% and 30% h | grea of the roll. ond patterns include, for instance, those
doscribed iP5, BAHE S B CAE e a AN G PO 22 PR Eb b MG D Py et 2t U
Patenti9o. S9GRddratiedHeymeas iattakj b Stirgptdyt Mdferéi@3th6 ke id fto Shyovppstsal., as well as U.S.
Design Patent Nos.,428,267 to iRt?/n%?no et al.; 390,708 to Brown; 418,305 to Zander, et al.; 384,508 to

Zander, et al.; 384,§T§f t% 2REE a‘RE%G?s?%%%Toé% r?ofésf,e ttgt;f%trr% 15.5?3‘98/ 61 %’PeWEQ, et al., all of
which are incoapeniate RleéeermgithBigehtifetyelymgikrence dmebeidifos rallob @rpostsmdiee pressure
between theqralis may fie 9, A0edt 540 abott 3000 poyndadmer insaltoingh The ressye between
the rolls and'the 18 perature OF e rolis T8 Dalkinced toobtain desired web propeﬁle orpappearance
while maintasizregwhati ke p epessesicAin sbitdh & pawsagetod sig ki eth thpbdialesthettidenperature and

. . aasageG e dla ure
A W 2 (E e UL Y I W

webs, a varidgstoedtheraeinsotien weltsl omay filsostar éoypimdifyoim ibre tibensiopl dstit tbempesiion, such
as spunbon r F apl - rided through a
spinnerette,%ﬁlgggﬁgﬁ%%%%%gvyﬁ h%@f%%e%gﬁiﬁﬁgml%ﬂ%ﬁﬁ@ gﬁ%’ %&r@g omly deposited
onto a formingjeorieranetaasvelyd thespoigresnbndimmnieraeadlihforaictrawdarebrdgssacihg bales of

fibers forme r [ - itiQn.i Ts t he fi Next, the
fibers are se%%ﬁmugﬁfg@c%) g@oﬁ@%ﬁr@? u}ﬁ%ﬂg‘% fﬁ g’r@?ﬁ%@?ﬁk@?ﬂﬁ%ﬁg E‘aﬁ\l/grEl r?g ['[%e fibers in the
machig€ dirébtiugsoae usophastieaatapta gile coonpodiior davna thealesiakieceowdiinaiote formed,

the nonwovey} Wﬁpeiﬁﬂ)é‘?éﬁlMQBQWSH@K@H%I%W mgyvn bonding techniques.

In Fig. 1, for instance, the raw materials (e.g., polymer, opacifying agent,
carrier resin, etc.) are fed into an extruder 12 from a hopper 10. The raw materials
may be provided to the hopper 10 using any conventional technique and in any

25 state. The extruder 12 is driven by a motor 11 and heated to a temperature
sufficient to extrude the melted polymer. For example, the extruder 12 may
employ one or multiple zones operating at a temperature of from about 50°C to
about 500°C, in some embodiments, from about 100°C to about 400°C, and in
some embodiments, from about 150°C to about 250°C. Typical shear rates range

30 from about 100 seconds™ to about 10,000 seconds’t in some embodiments from
about 500 seconds™ to about 5000 seconds ™, and in some embodiments, from
about 800 seconds™ to about 1200 seconds™. If desired, the extruder may also

possess one or more zones that remove excess moisture from the polymer, such



If desired, the nonwoven web material may also be subjected to mechanical bonding in which the
fibers are entangled with the aid of thin jets of air or liquid to WO 2009/138888PCT/IB2009/051381 18
provide an iMErf8BYIHEESS the fibers and the fiber structure. This process is 863¢RBAPIISHERII in U.S.
Patent No. 3,486,168 to Evans et al., which is inco‘fﬁporated herein in its entirety by reference thereto

for all purposes. Such entangled materials (often referred tq as "spunlace” materjals) have pronounced
Stextile-like FFONERAT S ROonRGveH e B Y g b8 SO B PR T Re LOHARIS U 8RR dRon o
the thermoplastiggmemposition fibers and other types of fibers (e.qg., staple fibers, filaments, etc). For
example, additional synthetic staple fiﬁiﬁrs may be utilized, such as those formed fr olyolefins, e.qg.,
polyethylene, polyp@{\) eﬁ’é, (mﬁ) %8?5‘7’8%8%?%#??@ﬁBﬂ%B@eW%%%qH]%f(ﬂgﬁég%/ also have
a multi- layemsistioturextBultaoie afitietdperedioralipeals. g agitraldele 1 fooirstasitblown spinning
spunbond/meltblownispunbond (SMS) laminates and spunbond/meltblown laminates. Various
orampIeS of L R R D Ao BN De A1 S LA GH e A BATACE TGO ol
5,213,881 tofibienrttwosgbtsalp @ yAed68i tod] shinimons, ot dledclirdy888 ¢atdontlaik gt Hdlbs, 706 to
Collier, et al.; ﬁgd 4@83,&%% tg I?érror%léﬁrélﬁlw rW&icr’gi asren%ncorpor te% heq(e)ine an tg\esirtﬁgtrit})/ bé/ reference
thereto for ahjpu%‘f‘)ses. NAR Hlon, COMMErcia y RV ANAH 8 SIS I SRR may be oBEATTRE from
Kimberly-Clazkits dheodédidd i der diniéi cke $gnainbns Syaumg fhrid( @ugd, Bealattbailr) sRpRiégaless of the
materials or processesailiized todorm the wing. (e basiseighl g ho e isirpialy from about 10
to about 200 grams per square meter (gSm), and in“some embodiments; betweenh about 20 to about
100 gshl. Lower basiseneigtufiiredut anayane pentijcldadyg iveel| cntiveal floramsimasdightfdaey 20ipes, while

higher basis weloljt produets may Pepelier adantgdforseias Indisiial 23 Wikes, The,wipe may
assume a variety of s¥1apes, including but not Tirited to, gé)neraﬂy cwcfﬂar, oval, square, rectangular, or
irregularly shraptloBactvétdRAdubhevigistarsebrebreaytttidia filded doefiguaaiooasdwt@ced one on

t f the othgy. ' f. ' I fi ' I th
SKiled in the SRR G NN A8 Bl R e THR A S AR 0 e o>
example, thetfwi;aﬁasmayelm@yatvemmmuaeh@;tm(a‘h‘mm_w;mmmterapead%.Ga_reatimeters, and in
some g?bo%mBBbﬁnIé%?PM A0S IPYLAGA FEUERGHE e N IRGS AV iReliRAYe an

unfold
the arrow 28 shows the direction in which the web is formed (i.e., “machine

direction”) and arrow 30 shows a direction perpendicular to the machine direction
(i.e., “cross-machine direction”). Optionally, the meltblown web 22 may then be
compressed by rolls 24 and 26. The desired denier of the fibers may vary

20 depending on the desired application. Typically, the fibers are formed to have a
denier per filament (i.e., the unit of linear density equal to the mass in grams per
9000 meters of fiber) of less than about 6, in some embodiments less than about
3, and in some embodiments, from about 0.5 to about 3. In addition, the fibers
generally have an average diameter of from about 0.1 to about 20 micrometers, in

25 some embodiments from about 0.5 to about 15 micrometers, and in some
embodiments, from about 1 to about 10 micrometers.

Once formed, the nonwoven web may then be bonded using any
conventional technique, such as with an adhesive or autogenously (e.g., fusion
and/or self-adhesion of the fibers without an applied external adhesive).

30  Autogenous bonding, for instance, may be achieved through contact of the fibers
while they are semi-molten or tacky, or simply by blending a tackifying resin and/or
solvent with the polymers used to form the fibers. Suitable autogenous bonding

techniques may include ultrasonic bonding, thermal bonding, through-air bonding,



width of from about 2.0 to about 80.0 centimeters, and in some embodiments, WO
2009/138888PCT/IB2009/051381 19 from about 10.0 to about 40.0 centimeters. The stack of folded
wipes may BEDMIEBEBRE%e interior of a container, such as a plastic tub, to BVIBEMIEAREBYe of wipes
for eventual sale to the consumer. Alternatively, thd wipes may include a continuous strip of material

which has perforatjons between each wipe and which 5may be arranged in a stack or wound into a roll
for dispensirﬁ%&&ﬂf&oﬁfﬁgleaﬂ Sé’rifég‘?s“, ?ﬂtgm@n%gﬂ?gﬁgggi eﬁﬁpﬁb%m\g%ga%
described indiBobedeniitos. mat8on1HY daiurarovinekhatiabl pro64s35ih tohietnthes; Beb3i3, 331 to
Zander; 6,158,614 aynes, et al,; 6,269,969 to Huang, et al.; 6,269,970 to Hyang, et al.. and
6,273,359 toPRE %g{a&q %eﬂﬁﬁi%?esmé’é) O?Qf/'é_fd %@%&a %Hﬁéﬁ%#{ﬁé?yrgy rr;ﬂé?e%%gethnereto for
all purposesrdiheggimicidahgohitied prtiehe whigleprtyitheswiredesingdamebyitapleriiestiood known in
the art, such as spraying, djpping, saturating, impr ting, brush coating. and.sp forth. The amount of
the ger icidﬁpgg%t%l? gm%%%@#“a&&e%%&%ﬁﬁ%&%ﬁ@?%@ (5?{/%?p8e %gfgerﬁa\fvu{ﬁﬁé% % 'trﬂl%sty?pe of
container usphl talisyoré ddribid veition shehietiude fofalzeboedrangs betwisnaband 2 alediBétend use of

the wipes. Generally, each wipe, contains from about 150 wt,% to abou Wit.90, |
embodiment%{;}%?r&éi?iuatr% v‘\?{‘%roﬁa&){uﬁirf?g WtLEas ol:\ ang Eltne%srﬁgcelﬁét?lo(ﬁr%'ﬁ%ttg,q‘%cgmsﬁﬁ%eut 300
wt.% to aboutes0tiveindf Bgembéritia] $of,fie6 trabe sentbé alry WeigRatéith&loohwalen7@db material
used to form the wipe. isinfecta ipe.qfthe present inventi ta disifectant
and/or san m%%@ﬁﬁgé%%ﬁ%%g%% gg 8 nt er@%%%%?é’ﬁ% rl?i%éﬁ ﬁc&%h?g%stéggh
surfacd$, bathrBagovitr etest, tlets|l labdttoydsiguiagehedlosilst28|@pRdndsodwntrailal,etc.). As

indicated abgye, resent inv ve discovered that t bili h rmygidal tion and
wettabity of P B b O o ety S e R T evec
in the germicldatisoleion. a8 ISOrafmeden ik, asd\é1ie8%ity Bleniauet ak il wipehidelf. By
maximizing S SIERNLYA0d HelP R R AR s diBRLAT YR oy el eb e
efficacious against (€.g., reduce by a measurable amount or to destroy entirely) a broad spectrum of
pathogens meaﬂmemwmé‘rembIExaHmhsfmmbogéﬁﬁmbMQQQQrﬂﬁbméd W@I‘dh@ﬁac_tgria
o RRe e A KSR BEIRR, R PRI HROTERpRARITS RATETHIR PIniRARGA Tinos.
viroids, viruses, fungi (€.g., molds and yeast), and some algae. For example, the wipe may be
efficacious dgaiisaisedesiiadeditayosigrifcon ANE F000L BSEsSPE TR0 Ish B8e

properties. As is well known to those skilled in the art, the temperature and

pressure required may vary depending upon many factors including but not limited
to, pattern bond area, polymer properties, fiber properties and nonwoven
20 properties.

In addition to meltblown webs, a variety of other nonwoven webs may also
be formed from the thermoplastic composition, such as spunbond webs, bonded
carded webs, etc. For example, the polymer may be extruded through a
spinnerette, quenched and drawn into substantially continuous filaments, and

25 randomly deposited onto a forming surface. Alternatively, the polymer may be
formed into a carded web by placing bales of fibers formed from the thermoplastic
composition into a picker that separates the fibers. Next, the fibers are sent
through a combing or carding unit that further breaks apart and aligns the fibers in
the machine direction so as to form a machine direction-oriented fibrous

30 nonwoven web. Once formed, the nonwoven web is typically stabilized by one or
more known bonding techniques.

If desired, the nonwoven web material may also be subjected to mechanical

bonding in which the fibers are entangled with the aid of thin jets of air or liquid to



20 bacteria groups, such as gram negative rods (e.g., Entereobacteria); gram negative curved rods
(e.g., Heliobacter, Campylobacter, etc.); gram negative cocci (e.g., Neisseria); gram positive rods
(e.g., BacillYEOCM8(ttish#h, etc.); gram positive cocci (e.g., Staphylococcus PSFaBeYeEIs81etc.);
obligate intracellular parasites 5(e.g., Ricckettsia afid Chlamydia); acid fast rods (e.g., Mycobacterium,
Nocardia, etc.); spirochetes (e.g., Treponema, Borellia, etc.); and mycoplasmas (i.e., tiny bacteria that
lack a cell wQIrI) .Vflj?z?rﬁéh@eé( 'E@é}fﬁg‘étgﬁﬁ%ﬁf‘%%?Eli)ﬁ){rﬁgﬂgwyﬁclu %%@é&?@n’iﬁ )éoli (gram
neslyative lrlodajﬁééilﬁmﬁallm ﬂmuimrartiﬁstne%?ﬂ\@mS)? SHrePOLatsYs ranhighsigive cocci), .
Salmonella choleraesuis (gram negative 10 rod), Staphyloccus aureus (gram positive cocci), an
Psuedomon%ggﬂﬁﬁ%ggﬁﬂ?%rhggﬁftﬂ}g‘?g'd?.y Iﬁeéﬂ%ﬁéﬁ &%ﬁﬁéﬁé?ﬁ%ﬂﬁ ﬁ?\%ggli‘sc fi?}terest
include moldsniefiAspeigiliasnicksh yerstedagaCapditlacibieats)iatghinbeefrogdatbed-ungi
kingdom, and vjruses, such as lipid (HIV, RSV) and non-lipid (Polio, Rhinovirus, Norovirus, Hepatitis A)
viruses. SU%éhlgﬂ%@safg%ﬁﬁgertain period of time, the disinfectant wipe may provide a log
reduction of at leasTabndraviivenmelembgditsenis atdeasicieuthditiosstairscantadivieatisat least

about 4, and in_some embqdiments, at least ahout 5 (e,q.,, abqut 6). redyction, for example, may
be determin@é1 58%{(5"9@ lﬁ&%ﬂ%ﬁgﬁ)ﬂ ' é%%ﬁ%%@?ﬁé?ﬁyg’ go iNgto ?f?e%l?éﬁfi’rﬁ% correlations:
20 25 Sfibbra, fithredhictjaitan af dresaehieNe daddideoati apathetith Steep [ar éibens imasgntien after only a
relatively short exposure time, For exam the desired.log reduction may be achieved after exposure
for only 30 MHHLRER: TLSBAE oS BT IR S T AL S i SO BRSO & R Eres.
other erdbodivightaylens)dadaswforttoni@embodonentsdowrateridl seppatn hava kenpudsent
invention m%be bﬁtt%{aundpésté)qg withI gferenc toatt%?i 5 SII(PnV\éin eﬁ%npl 2 iWs?ance
2009/13888EPETAB 2008705748127 EXAVHEE A S31TeE of pre\fsa?urafc“él wipe samples were
produced witiptnebded frosHiiopyiésufibans (@ bi®)damishextaaddsanrarstdmétbiosidi)containing
approximately 4, 394 lyiagen, peroxids and Ao RecRre S ARl oW s Aedreatments
included no lreatmen%,’ a'Rixtire 6F 4 Catonic suractant e

Patent No. 4,041,203 to Brock et al.; 5,213,881 to Timmons, et al.; 5,464,688 to

15 Timmons, et al.; 4,374,888 to Bornslaeger; 5,169,706 to Collier, et al.; and

4,766,029 to Brock et al., which are incorporated herein in their entirety by
reference thereto for all purposes. In addition, commercially available SMS
laminates may be obtained from Kimberly-Clark Corporation under the
designations Spunguard® and Evolution®.

20 Regardliess of the materials or processes utilized to form the wipe, the basis
weight of the wipe is typically from about 10 to about 200 grams per square meter
(gsm), and in some embodiments, between about 20 to about 100 gsm. Lower
basis weight products may be particularly well suited for use as light duty wipes,
while higher basis weight products may be better adapted for use as industrial

25 wipes. The wipe may assume a variety of shapes, including but not limited to,
generally circular, oval, square, rectangular, or irregularly shaped. Each individual
wipe may be arranged in a folded configuration and stacked one on top of the
other to provide a stack of wet wipes. Such folded configurations are well known
to those skilled in the art and include c-folded, z-folded, quarter-folded

30 configurations and so forth. For example, the wipe may have an unfolded length
of from about 2.0 to about 80.0 centimeters, and in some embodiments, from
about 10.0 to about 40.0 centimeters. The wipes may likewise have an unfolded

width of from about 2.0 to about 80.0 centimeters, and in some embodiments,



(quaternary ammonium compound) and a nonionic surfactant, and a mixture containing a non-ionic
surfactant and an anionic surfactant, a nonionic surfactant, and an anionic surfactant. For comparison,
a cellulosic P422eHEBBH#8s also incorporated. Nonwoven substrate sample$GREHB28 I with 500%
solution by 10weight in the case of polypropylene thd 350% by weight in the case of cellulose.

Samples were then placed in conditioned high-density pqlyethylepe (H ) containers and kept at
either room {é%é\%%'rte%télrg&@q&? E% R Hmﬁfeﬁééﬁg%f‘%&@&é@%ﬁ%&e&fa&é’t%? the solution
was used aspiaeestialtaedikepbindhe sameivonditionssThelasidttibréspmvidbaiovadkzample Wipe
Material Treatmenltz%labilitt Risu ts Cé%mmerciagg-avgggble ?g%s HYDROKNIT*.Mrf\t%riaI
(manufacturgﬂpr?f BERVEEang rB? 9&955,“ ?rer Sed Bt 50% b?/ W @%t’}qggliﬂ)crgpﬁeane
spunbond angbnfid%ooslktaseNaateNait wihbleh de prerdiatitiond petacsic ot aripdhgdbgicheroxide 2
2.5 osy polypropylene meltblown made by Kimberly-Clark None,Not stable: radation of peracetic
acid and hy eRepaFB%{i@g ”ﬁr%ﬁ%ﬂ& %/' 3\’5%}]88{% oSyﬁ%wgoh%!ﬁg%rﬁﬁ?%isgﬁb%% %V%?r)rh erly-Clark
Professionaldisp & b&FE Crtiid? 3 M idi sgesehorsBlrraddlinednSanitiesratdvgoeb2d @b 0 (8.08 wt.%)
0

and G|UCOpOIQa(t%'r%t5I\Y(\I)tS'./@,785,179 to Buczwinski, et al.; 5,964,351 to Zander; 6,030,331 to

Zander: 6,158,614 to Haynes, et al.; 6,269,969 to Huang, et al.; 6,269,970 to

Huang, et al.; and 6,273,359 to Newman, et al., which are incorporated herein in

10 their entirety by reference thereto for all purposes.

The germicidal solution may be applied to the wipe using any suitable
method known in the art, such as spraying, dipping, saturating, impregnating,
brush coating, and so forth. The amount of the germicidal solution employed may
depend upon the type of wipe material utilized, the type of container used to store

15  the wipes, the nature of the cleaning formulation, and the desired end use of the
wipes. Generally, each wipe contains from about 150 wt.% to about 1000 wt.%, in
some embodiments from about 250 wt.% to about 750 wt.%, and in some
embodiments, from about 300 wt.% to about 600 wt.% of a germicidal solution
based on the dry weight of the nonwoven web material used to form the wipe.

20 The disinfectant wipe of the present invention may be used to disinfectant
and/or sanitize any surface (e.g., food service counters, tables, medical
instruments, high touch surfaces, bathroom counters, toilets, laboratory benches,
bed rails, telephones, doorknobs, etc.). As indicated above, the present inventors
have discovered that the stability of the germicidal solution and wettability of the

25  wipe may be enhanced through selective control over the components employed
in the germicidal solution and their relative amounts, as well as over the nature of
the wipe itself. By maximizing both stability and wettability in this manner, the
disinfectant wipe may effectively be efficacious against (e.g., reduce by a
measurable amount or to destroy entirely) a broad spectrum of pathogens when

30 exposed thereof. Examples of pathogens that may be inhibited include bacteria
(including cyanobacteria, Mycobacteria, and bacterial spores), lichens, microfungi,
protozoa, virinos, viroids, viruses, fungi (e.g., molds and yeast), and some algae.

For example, the wipe may be efficacious against several medically significant



Treatment was sprayed onto nonwoven substrate web during manufacturing process. Not stable:
degradation of peracetic acid and hydrogen peroxide 4 Treated 2.5 osy polypropylene meltblown,
distributed BY&2#0883§88%ark Professional as "KIMTECH PURETM W4 DryRUTHE2)0XeTbd| OT-75
(0.15 wt.%) and Synthrapol KB (0.3 wt.%). Treatm@nt was sprayed onto nonwoven substrate web

during manufacturln rocess. Stable 5 1.0 osy polypro y&ene eltblow, ero ol OT-75 (0.15 wt.%)
and SynthraBBEREHERHE ) Uie S A ASHING S0 e epacteriay, oram

2009/138885Rga1IB2OGUED 1384 (&2g. nHeYishartatiCHrats/ wbhoder rgonagufacheatipeocess. 6
(e.g., Neisseria); gram positive rods (e.g., Bacillus, Clostridium, etc.); gram positive
cocci (e.g., Staphylococcus, Streptococcus, etc.); obligate intracellular parasites

5 (e.g., Ricckettsia and Chlamydia); acid fast rods (e.g., Mycobacterium, Nocardia,
etc.); spirochetes (e.g., Treponema, Borellia, etc.); and mycoplasmas (i.e., tiny
bacteria that lack a cell wall). Particular species of bacteria that may be inhibited
include Escherichia coli (gram negative rod), Klebsiella pneumonia (gram negative
rod), Streptococcus (gram positive cocci), Salmonella choleraesuis (gram negative

10  rod), Staphyloccus aureus (gram positive cocci), and Psuedomonas aeruginosa
(gram negative rod). In addition to bacteria, other pathogens of interest include
molds (e.g., Aspergillus niger), yeasts (e.g., Candida albicans), which belong to
the Fungi kingdom, and viruses, such as lipid (HIV, RSV) and non-lipid (Polio,
Rhinovirus, Norovirus, Hepatitis A) viruses.

15 Upon exposure for a certain period of time, the disinfectant wipe may
provide a log reduction of at least about 2, in some embodiments at least about 3,
in some embodiments at least about 4, and in some embodiments, at least about
5 (e.g., about 8). Log reduction, for example, may be determined from the %

population killed by the composition according to the following correlations:
20 % Reduction Log Reduction
90
99
99.9
99.99
25 99.999
99.9999

A W N -

Such a log reduction may be achieved in accordance with the present
invention after only a relatively short exposure time. For example, the desired log
reduction may be achieved after exposure for only 30 minutes, in some

30 embodiments 10 minutes, and in some embodiments, 5 minutes, in other
embodiments 1 minute, and in some embodiments down to 15 seconds.

The present invention may be better understood with reference to the

following example.



1.0 osy polypropylene meltblown. Synthrapol KB (0.5 wt.%). Treatment was applied to basesheet

using "dip and squeeze" laboratory equipment. Not stable: degradation of peracetic acid and hydrogen
peroxide 7 W9389938A8Popylene meltblown. Aerosol OT-75 (0.15 wt.%). TRGEARPHEE IBtorporated
into liquid add-on. Stable 8 1.0 osy polypropylene Hheltblown Manawet from Manufacturers Chemicals

LLC (0.3 wt.%). Treatment was applied to bases%@gg}"dip and squeeze" laboratory equipment.
Stable The peracetic acid and hydrogen pe mposed other than Examples 4 and 5.

Example 5 was alsdé\testéss fof pifficsaionsteat i agmpma\moel@mmwmﬂmfrpatbdgens using
industry- standalrd test eth ds desi r?t%g to ev Iuatte %‘i |da IV.I%% re- saturat d.towelettes on

hard non- por%ugproﬁoylc ro\y Pu Wd?;\ﬁ u%? Léraace, hoanmc 'Y%ndard
method was aqspmmmfgiyme}%mwmmmmumadeaqdmlml%emmtestdu:asetbowé\@hc methods

was utlized S 05100 s & LB ST INFIOBIRLI0 SRR A8 sk grsponing

contact times emonstrated xample
(quaternary ammonium compound) and a nonionic surfactant, and a mixture
containing a non-ionic surfactant and an anionic surfactant, a nonionic surfactant,
and an anionic surfactant. For comparison, a cellulosic basesheet was also
incorporated. Nonwoven substrate samples were saturated with 500% solution by

10  weight in the case of polypropylene and 350% by weight in the case of cellulose.

Samples were then placed in conditioned high-density polyethylene (HDPE)
containers and kept at either room temperature storage or in an oven held at 40°C
for 14 to 30 days. An aliquot of the solution was used as a control and kept in the

same conditions. The results are shown below.

Example Wipe Material Treatment Stability Results

1 Commercially-available 54gsm None Not stable:
HYDROKNIT* Material degradation of
(manufactured by Kimberly-Clark peracetic acid and
Professional), comprised of ~30% hydrogen peroxide
(by weight) polypropylene
spunbond and ~70% cellulose

2 2.5 osy polypropylene meltblown None Not stable:
made by Kimberly-Clark degradation of

peracetic acid and
hydrogen peroxide

3 Treated 1.0 osy polypropylene Uniquat 22C50 (0.08 | Not stable:
meltblown, distributed by wt.%) and Glucopon | degradation of
Kimberly-Clark Professional as (0.25 wt.%) peracetic acid and
“KIMTECH PREP™ Wipers for Treatment was hydrogen peroxide
Bleach and Sanitizers” sprayed onto

nonwoven substrate
web during
manufacturing
process.

4 Treated 2.5 osy polypropylene Aerosol OT-75 (0.15 | Stable
meltblown, distributed by wt.%) and
Kimberly-Clark Professional as Synthrapol KB (0.3
“KIMTECH PURE™ W4 Dry wt.%). Treatment
Wipers” was sprayed onto

nonwoven substrate
web during
manufacturing
process.

5 1.0 osy polypropylene meltblown. | Aerosol OT-75 (0.15 | Stable

wt.%) and

Synthrapol KB (0.3
wt.%). Treatment
was sprayed onto




Organism Performance Contact Time Bacteria Salmonella enter/ca Kiebsiella pneumonia Escherichia
coli ESBL > 4 log reduction 30 seconds Fungi Aspergillus niger Tricophyton mentagrophytes >4 log
reduction 1 Wih2eINBREEHacteria Mycobacterium bovis >4 log reduction 1 nfiQTIBEESE3E1ostridium
difficile > 6 log reduction 5 minutes Viruses: Lipid &nveloped) Influenza A

nonwoven substrate
web during
manufacturing
process.

6 1.0 osy polypropylene meltblown.

Synthrapol KB (0.5
wt.%). Treatment
was applied to
basesheet using “dip

Not stable:
degradation of
peracetic acid and
hydrogen peroxide

and squeeze”
laboratory
equipment.

Aerosol OT-75 (0.15
wt.%). Treatment
was incorporated
into liquid add-on.
Manawet from
Manufacturers
Chemicals LLC (0.3
wt.%). Treatment
was applied to
basesheet using “dip
and squeeze”
laboratory
equipment.

7 1.0 osy polypropylene meltblown. Stable

8 1.0 osy polypropylene meltblown Stable

The peracetic acid and hydrogen peroxide decomposed other than
Examples 4 and 5.

Example 5 was also tested for efficacious activity against a broad spectrum

5 of pathogens using industry-standard test methods designed to evaluate

germicidal activity of pre-saturated towelettes on hard non-porous surfaces. For
viruses, a quantitative virucidal activity based on an ASTM standard method was
used, and for the remaining microbes, a qualitative carrier test based on AOAC
methods was utilized. Shown below is a summary of microbial log reductions

10  and/or kill and corresponding contact times demonstrated by Example 5.

Class Organism Performance Contact Time
Bacteria Salmonella enterica > 4 |og reduction 30 seconds
Klebsiella pneumonia
Escherichia coli ESBL
Fungi Aspergillus niger > 4 log reduction 1 minute
Tricophyton
mentagrophytes
Mycobacteria Mycobacterium bovis > 4 log reduction 1 minute
Spores Clostridium difficile > 6 log reduction 5 minutes
Viruses: Lipid Influenza A > 3 log reduction 30 seconds
(enveloped) Herpes Simplex Virus
(Types 1 and 2)
Viruses: Non-lipid Poliovirus > 3 log reduction 5 minutes
(Non-enveloped) Feline Calicivirus
(surrogate for Norovirus)




Herpes Simplex Virus (Types 1 and 2) > 3 log reduction 30 seconds Viruses: Non-lipid
(Non-enveloped) Poliovirus Feline Calicivirus (surrogate for Norovirus) > 3 log reduction 5 minutes
WO 2009/136338P13888009/051381 23 While the invention has been deR¢bEBINUTEIBWvith respect
to the specific embodiments thereof, it will be appreciated that those skilled in the art, upon attaining
an understanding aof (Bﬁf egoing, may, readily conceiv cgalt rations, fo, variatjgns of, and ..
ccivalents o thes BRI URCABRGH: HEGLESE 01 S MLLASEN e ol il e
assessed asdhvdtoafitentgp fresded, davitibarap pracead tehthdsersidled4nMhEAIASUBLAIMED |S:
1.A disinfectat?t.wet WiRe cqm élagg% ¢ {Rpnwoven web mat%[.ilal that is en gﬂg/r hydroqhobic and
contains a s;?n %‘Qt'f?:? o Aty E A @o?ymeer, AR tHE NS VET NES WA Hal age%%sfaﬂy free of
cellulosic fibeesjadinhs of, age rojcidalesdiutoth s sniedenenmisanfscoordinglyfrtm abopeH0 wt.% to
about 1000 wt.%, based.on the dry weight of the nonwoyv eb material, wherein.the germicidal
zolution Boni e L O S A e s At e e pera NS AR B o6 o
about 15 wt.ggoivatdesstioeretoeroxide, from about 0.002 wt.% to about 0.2 wt.% of an anionic
surfactant, and from about 0.001 wt.% to about 0.5 wt.% of a nonionic surfactant, wherein the anionic
surfactant includes a dioctyl sulfosuccinate and the nonionic surfactant includes a decyl alcohol
ethoxylate. 2. The disinfectant wet wipe of claim 1, wherein the peracid includes performic acid,
peracetic acid, perbenzoic, perpropionic acid, pernonanoic acid, monochloroperacetic acid,
dichloroperacetic acid, trichloroperacetic acid trifluoroperacetic acid, meta-chloroperoxybenzoic acid,
or a mixture thereof.



3. The disinfectant wet wipe of claim 1 or 2, wherein the peracid includes peracetic acid. 4. The
disinfectant wipe of any of the foregoing claims, wherein the peroxide includes hydrogen peroxide,
lithium peroxide, potassium peroxide, sodium peroxide, magnesium peroxide, calcium peroxide,
barium peroxide, carbamide peroxide, ten-butyl peroxide, diphenyl peroxide, benzyol peroxide, or a
mixture thergefAT 1S BLAN@Els|igfectant wet wipe of any of the foregoing claims, wherein the peroxide
includes hydrogen peroxide. 6. The disinfectant wet wipe of any of the foregoing claims, wherein
the germicidal solution contains from about 1 wt.% to about 10 wt.% of the peroxide. 7. The
disinfectant wet wigle &fcisipfestent Yereypiagaririsagvherein the germicidal solution contains from
about 0.05 wt.% to 2Rgridh %cdf thadrriasd -is??%nerallfﬁ;h%\%ﬂiémﬁe&ﬁ@rﬁdﬁ%w&iﬁe of any of the

u

foregoing claims, wherein the germicidal solution further comprises at least one carboxylic acid in an
amount effe MR &G PASRER Y aRE RN With MhE 5L 5N Oﬁ.nﬂ%bdm%&%%ﬂa@f%%e of any of
the fgregoingemuﬁtselmnqqirefibwatendongtitutes from about 75 wt.% to labout 98 Wt.% of the ge.rmicidal
solution. 10. The dizieiestanine! winesql oyl ine iarraning flaimsouhessinoe germicidal

solution is present in‘an amount from about 300 wt.% to about 600 wt.% based on the dry weight of
the nonwovelP B PRAtek: Pased en Hiradiisiiitiah RO AIMO GG LIHE 18leydRi e Tlaims, wherein
the nonwovehenghmiadarisb indes airehibio aoweh0 s eo divseb 2art@/consbisatoonthereof.

12. The.d's'”JgPIal%HF roer%"%b%‘gtoé.%%@f e fRRI .%a'ma%’l‘%vﬁ% [0 SRESINNels aglyiper includes a
polyolefin. ."A method for disinfecting a hard surface, the method comprising contacting the

surface with QO (i e BT ihécfeteégantp eiaprgactant, BAdTrEREMB @ SPIHYAR, wherein the
peracid incluglesPeRgetis ecichaRbhiesReERXEe RRIERSIY drRER0 REF4AIR includdda The method of

claim 13, wherein the germicidal solution contains from about 1 wt.% to abput 10 wt.% of the peroxide
i rom abSE R IS SSBRA o B BB e L B YRES AA00 BF AR SV HBrein vater
constitutes from about 75 wt.% to about 98 wt.% of the germicidal solution. 17. The method of

claim 13, wherein the gerajigifaksluloniHeGEAkn ARRMAVHJERAHERAGSWL % to about 600

wt.%, based on the dry weight of the nonwoven web material. ~18. The method of claim 13,
wherein a lo§YEHTRIGATSr BeTRSRHGHIN PEIO SNy 88 TP RIPIG &Clh 8P ARNGGSIF acid,

monochloroperacetic acid, dichloroperacetic acid, trichloroperacetic acid

trifluoroperacetic acid, meta-chloroperoxybenzoic acid, or a mixture thereof.

3. The disinfectant wet wipe of claim 1 or 2, wherein the peracid includes

peracetic acid.

4. The disinfectant wipe of any of the foregoing claims, wherein the peroxide
includes hydrogen peroxide, lithium peroxide, potassium peroxide, sodium peroxide,
magnesium peroxide, calcium peroxide, barium peroxide, carbamide peroxide, tert-

butyl peroxide, diphenyl peroxide, benzyol peroxide, or a mixture thereof.

5. The disinfectant wet wipe of any of the foregoing claims, wherein the

peroxide includes hydrogen peroxide.

6. The disinfectant wet wipe of any of the foregoing claims, wherein the

germicidal solution contains from about 1 wt.% to about 10 wt.% of the peroxide.

7. The disinfectant wet wipe of any of the foregoing claims, wherein the

germicidal solution contains from about 0.05 wt.% to about 1 wt.% of the peracid.
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8. The disinfectant wet wipe of any of the foregoing claims, wherein the
germicidal solution further comprises at least one carboxylic acid in an amount

effective to establish equilibrium with the peracid.

9. The disinfectant wet wipe of any of the foregoing claims, wherein water

constitutes from about 75 wt.% to about 98 wt.% of the germicidal solution.

10. The disinfectant wet wipe of any of the foregoing claims, wherein the
germicidal solution is present in an amount from about 300 wt.% to about 600 wt.%

based on the dry weight of the nonwoven web material.

11. The disinfectant wet wipe of any of the foregoing claims, wherein the
nonwoven web material includes a meltblown web, spunbond web, or a combination

thereof.

12. The disinfectant wet wipe of any of the foregoing claims, wherein the

synthetic polymer includes a polyolefin.

13. A method for disinfecting a hard surface, the method comprising

contacting the surface with the wet wipe of any of the foregoing claims.

14. The method of claim 13, wherein the peracid includes peracetic acid and

the peroxide includes hydrogen peroxide.

15. The method of claim 13, wherein the germicidal solution contains from
about 1 wt.% to about 10 wt.% of the peroxide and from about 0.05 to about 1 wt.%

of the peracid.

16. The method of claim 13, wherein water constitutes from about 75 wt.% to

about 98 wt.% of the germicidal solution.

17. The method of claim 13, wherein the germicidal solution is present in an
amount from about 300 wt.% to about 600 wt.%, based on the dry weight of the

nonwoven web material.

18. The method of claim 13, wherein a log reduction of at least about 3 is

achieved for at least one pathogen.



