WD 01/ 47403 PCT/ US00/ 34932 USE- DEPENDENT | NDI CATOR SYSTEM FOR ABSORBENT
ARTI CLES The Present i nvention is based on provisional pate | ication
Serial NuWOM4BWR173 344 filed Decenber 28, 1999, and 5 p?FWﬁ?@f?g her eby
clainmed therefrom Field of the Invention The present invention generally
relates to an indicator system that can detect the depletion of a variety
of chemcals. More particularly, the present invention is directed to a
visual indicator 10 systemthat can be enpl oyed in use-dependent products
to detect either the exhaustion or depletion of a chem cal included

therein. For exanple, y?’e%b(gl:pé b?s‘illfﬁ& fic e present invention

can be enployed in foo

rf/%% %?@t g epl etion of
chem cals, such as anti- IE round of the Invention A

use- dependent deV'Fﬁe%Pes@rﬁ%ntlbﬁ @%g@a o éﬁ@ﬂ@ldﬂ\%‘l gdtdr® be a product
t hat becomes | ess effective over tine. ecline in effectiveness of a

particul ar us2pplicptiad&eriap Noskar Q%W:bé%éllﬁ:deaeb?mb@rﬁ& 1889, arid f act or s.
One such fact t many 20 applications is the
depl eti%n of ;gioré%% 0@%@%\@%&@%&#{ ofated within the product. For

exanpl e, w pers, such as those Figttlof therhiletftiorind food service
applications, may_contain an anti-mcrobial agent that is released during
Wi ping to create ahgdraserdrinyentian genarally relatesre aéUF‘fj@@éor PBIY wi ped. The
anti-mcrobi al, Vﬂ%%'ﬁdé%@h%e%e}‘f?ﬁﬁ é@Bhé lde:h%ﬁ)IlQQi rgM Croor gani sm
cont am nati on en W ping a Icu ar face |ca y, a user of a
use- dependent parttoxﬂnlmw ‘e brmmt invenkinows dmbemdttbea vubeahmdicamrt hin the

pr oduct . has bee ste so that the can d| ard. the depl eted
pr oduc{ 0 and béé? §én EheiiP @d 'T‘1“S§(§iS ”QGE'EP Ye&0tq ‘ge@{ibllable f or

det er i ni g waRet e SIfsEah oF ApIdtRALIRIRAIcAMincRidePherbih! FeRknowi ngly

continue to use a product
example, the color indicator system of the present invention can be

employed in food service wipers to detect the depletion of chemicals,
such as anti-microbial agents.

15 Background of the invention

A use-dependent device or product is nhormally considered to be
a product that becomes less effective over time. The decline in
effectiveness of a particular use-dependent product can be caused by
a variety of factors. One such factor that is significant in many

20 applications is the depletion of an active chemical incorporated within
the product. For example, wipers, such as those used in medical and
food service applications, may contain an anti-microbial agent that is
released during wiping to create a solution for disinfecting the surface
being wiped. The anti-microbial agent helps prevent potentially

25 harmful microorganism contamination when wiping a particular
surface.

Typically, a user of a use-dependent product will want to know
when the chemical within the product has been. exhausted so that the
user can discard the depleted product and begin to use a new one. If

30 no such method is available for determining when the chemical has

been exhausted, a user will unknowingly continue to use a product



WO 01/ 47403 PCT/ US00/ 34932 2 that has been rendered ineffective. For
exanple, in the food service industry, it would be inportant to determ ne
when an afOi24/¥%Bobi al agent of a wiper has been exhaust e§CTYSPURP3% ¢+ Wi |
not continue to be wused thereafter. 5 In the past, various systens have
been devel oped to indicate variables such as lapses in tine, the presence
of chem cals, or the absence of chem cals. For exanple, tine indicators,
such as disclosed in U S Patent No. 5,699,326 to Haas et al., have been
devel oped to comunicate a |apse in tine through the use of a 10 vi sual

change in col gr r. ti L ndi - ' S [ ~~Pat ent Nos.
5,317, 987 to f\fﬁt|h§%rb:ete”a'lle%ghé&’dfﬁ’,%%gﬁ‘%g?#&o%ﬁggr E‘qthleﬁogﬁ&f‘ﬁ? nto

i ndi cat ors t hindusgyeidlvoald Bps®pbraii toedetemiineatiosn aysingivmicrotial det ect the
presence or absence of a chem cal have al so been  devel oped. For exanpl e,

U S. Patent Nagent ofeswines has heanexiausted 3¢ thatdbyvilal CQ“SQB?M?hat enpl oys
a col or-sensi&éé/ 1B S aft detect the presence of chlorine dioxide. Besides
t he above indicator systenms, other indicators have been devel oped to

det ect Fhe absencelrothegpasheraroais syistéms have deendEverloped togndidatst , such as a

sanitizing or anti-mcrobial w per, For 20 exanple,,an.anti-njcrobial w per
has been gar k_é’laé'ébl%? Wﬂ?‘ ag lﬂoéﬁgf‘;ﬁ tigieathg H@SGBEBQEQPQW%WQ%?M narme P
W PEX. Accordigigehee of BRefAS FbF BXEMBIE tintdindicttOR! sGmbai ns an

anti-mcrobial agent to sanitize various surfaces. [n addition, the w pers
i ncl ude i ndi catisnosext ini P& Ratant bpe5 SOUEP todHazsiet g dtave bgeras t he

di sinfectants are 25 depleted.. lt is_believed ...Patent No.

2311, 479 Lo EBYRERAIP e Elnicels adents (e tuBbbhersE R E i crobial
cloth.1Fhi s i RHRRERANGY i Eolor. DeAEMEhe idlestbrable/diseidgeasn UNS. hydrophilic
nature of the w per. As need currentl% exists for a nore effective

h,
i ndi cat or syﬁaéﬁm‘N?S-Lﬁyéggﬁwgé-'\d@'ﬂﬂrﬁié‘rﬁtar& 4481237 torMpbleelyednar, a need
30 exists for anpdoGALREtH T Pel8Ata £He RS tihE MALLRE SYsteRiL articles

that detect the presence or absence of a chemical have also been
developed. For example, U.S. Patent No. 4,205,043 to Esch et al.

15 discloses a system that employs a color-sensitive gas to detect the
presence of chlorine dioxide.

Besides the above indicator systems, other indicators have
been developed to detect the absence of a chemical within a use-
dependent product, such as a sanitizing or anti-microbial wiper. For

20 example, an anti-microbial wiper has been marketed by Pal
International inc. of England under the name WIPEX. According to
the sales literature, this wiper contains an anti-microbial agent to
sanitize various surfaces. In addition, the wipers include indicator
stripes that are stated to fade gradually as the disinfectants are

25 depleted. It is believed that U.S. Patent No. 4,311,479 to Fenn et al.
is related to this particular anti-microbial cloth. This indicator system,
however undesirably reduces the hydrophilic nature of the wiper.

As such, a need currently exists for a more effective indicator
system for use in use-dependent products. In particular, a need

30 exists for an indicator system that can be incorporated into articles

containing chemicals such as anti-microbial agents, without having a



contai ning chem cals such as anti-mcrobial agents, w thout having a WO
01/ 47403 PCT/ US00/ 34932 3 substantial adverse effect on the properties of
t he chenmvwe@pg4740Exanpl es of such articles include anti-m &I HEP3ET/ or
sanitizing wpers. Summary of the Invention 5 Accordingly, an object of
the present invention is to provide an3 inproved use-dependent indicator
system It is another object of the present invention to provide an

i ndi cat or systemthat can signal the depletion of a chem cal incorporated
wi thin an absorbent article. 10 Still another object of the present

I nvention is t rovid | adl. cat . t I.gnal the depletion
of a chem cal S&%é%ﬁ’%@%ﬁ?%& %mf?%%fbﬁ tgl% aéé%@%gr#@@ier ?ﬁ%‘rpéﬂa\%‘t hout having a
substantial plyebRER &f Suebtarfitles viclpde petiimiesotdl dritdorsdriiizingt hat are
provided by the chemical. 15 Yet another object of the present invention
I's to provi deWW®rsi ndi cator system containing at | east one dye conponent.
Anot her object of the presenig,] H'Faﬁ‘fri ' fbRVi de an indicator system
cont ai ni ng reactive and/ or né'ij-'ﬁcau |d\ﬂh5§2\t§n| t—is anot her object of the
present i nvent i onA¢eprgingly, de ahje@®fitheipcesgent investiomis tmpeividengna dye
conponent (s) that can di ssol ve .fast r than an active chem cal such that
the di ssol utiigPreved Héedf?@engﬁﬁt 5 @fﬁg‘Pr R Mpendi ng exhaustion of the
active chenmical . |Bld AhotREPSHBE Sth8Gre8éntliRferRigdS®Broliduad i on is to
provide an indicator systemthat contains a polynmer mxture. 25 Yet

anot her obj ecindiwfatartsysteredeaitcamsignai the depletiprpefca Fieminal i ndi cat or system
that contains _a polynmer m.xture th C retain its strength and adhesion
properties af‘f‘@?’%?é%ﬁ?& W Piagoaeqsé)r@é%%ﬂdghd t hereafter creped and cured.
Anot hgg obj ect ofgfingndthessbiect oitdresentSnventisrogitd@ravidardni cl e in

indicator system that can signal the depletion of a chemical

incorporated within an absorbent article without having a substantial
adverse affect on the properties of the article that are provided by the
chemical.

15 Yet another object of the present invention is to provide an
indicator system containing at least one dye component.

Another object of the present invention is to provide an indicator
system containing reactive and/or non-reactive dyes.
It is another object of the present invention to provide an

20 indicator system containing a dye component(s) that can dissolve
faster than an active chemical such that the dissolution of the dye
can signal the impending exhaustion of the active chemical.

Still another object of the present invention is to provide an
indicator system that contains a polymer mixture.

25 Yet another object of the present invention is to provide an
indicator system that contains a polymer mixture that can retain its
strength and adhesion properties after being applied to a web, and
thereafter creped and cured.

Another object of the present invention is to provide an article in

30 which less than 60% of one side of a cloth-like web is printed with the

indicator system.



30 which I ess than 60% of one side of a cloth-like web is printed wth the

I ndi cat o.rw(ﬁw% WO 01/ 47403 PCTI USOQO 34932 4 It is anot t}gﬁ_ﬂ@%g‘&z of the
ent’l oVl

present i to provide an indicator systemthat can

sufficient control over the dissolution rates of the dye conponent(s) such
that the systemcan effectively signal #he depletion of the active

chem cal. 5 These and ot her objects of the present invention are achieved
by providing an absorbent article such as a nonwoven web to which an

i ndi cator system of the present invention can be applied. An indicator

system of the presefis hpypek beécQSf&fP{e%rJeXeﬁﬂﬁl/éﬁ% ) plofflan One dye

conponent and a polynmer mxture. 1 n accordance with the present
i nvention, any ingdicatoasystemrthehtan peaide auffiniendcontrol ouendifiect ure cl ot hs,
a _base web of

such as w pers, .can, .be used the base we [N rticul ar

the present i ndBaplSRR ERERTHe b8 cRRienTSe A0RE RV sHoephedtc or
paper- based wegffedfiedy §ighbl bl ddpistiorros iRl chkeniibd. present invention 15
can be made frompulp fibers, synthetic fibers, thernonechanical pulp, or

m xt ures & her eof suthesgand otenghtiedtaof hepresenk nventipe are ashievedr
i nst , the b : : t i h
ot her e softwe R PERAh B5o0TBER A SRELAO8DAMRED A BueRHTD, 25

Nort hern softwo fa ers, redwo Mbr eover,

the base web caanahdicatonelstdm of thel @efemeangentiuctar?Be appped.ypnef i n fi bers,
pol yester fibers, nylon fibers, polyvinyl acetate fibers, cotton fibers,
rayon fibers, nbRictensysieaff the pessent uentipnganesadlvtingludss at jaashne

enmbodi nent, a bgﬁgggxg?o%par{é%tghg%e&lgn{epmgfgﬁg_n can al so be webs that have

been subjected to treat ment proCess su as hydroentangl enent. In
addi tiorl0 the web 25 amoordence with thor presene mvehtisncdnyaatériadl osed in U S

Patent Nos. 4,100 324 to And t at  and § 350,624 to Ge t at.,
Wi ch are i ncor GBMATY UG 1 e 7t ke LAt BYSh b ¥iRiBeCERer et o

After formng the RageshbbadB welli raparticalss!£Bhes \Afefbeofﬁhéﬁﬁ—‘é‘sEent
invention is typically made from a nonwoven polymeric or paper-
based web. More particularly, a base web of the present invention

15 can be made from pulp fibers, synthetic fibers, thermomechanical
pulp, or mixtures thereof such that the web has cloth-like properties.
For instance, the base web can be made from softwood pulp fibers,
such as Northern softwood kraft fibers, redwood fibers and pine
fibers. Moreover, the base web can also include staple fibers, such

20 as polyolefin fibers, polyester fibers, nylon fibers, polyvinyl acetate
fibers, cotton fibers, rayon fibers, non-woody plant fibers, and
mixtures thereof. In one embodiment, a base web of the present
invention can also be webs that have been subjected to post
treatment process such as hydroentanglement. in addition, the web

25 can be a co-form material such as disclosed in U.S. Patent Nos.
4,100,324 to Anderson et al. and 5,350,624 to Georger et al., which

are incorporated herein in their entireties by reference thereto.

After forming the base web, an indicator system of the present
invention can be applied. In general, the indicator system contains at
30 least one dye component and a polymer mixture. Depending on the

application, a single dye or combination of dyes can be used. In one



i nvention can be applied. In general, the indicator systemcontains at 30

| east one_dye nponent and a polyner m xture. Depending o
applicati%ﬁ%"Q%@Pngle dye or conbination of dyes can be usgﬁikgwmgﬁg WO

01/ 47403 PCT/ US00/ 34932 5 enbodi nent, the indicator systemincludes a
non-reactive dye, such as a foodstuff dye, that can dissolve out of an
article to which it is applied. In other enbodi nents, the indicator system
can include a reactive dye, such as a cationic dye, conbined with a
non-reactive 5 dye. A reactive dye is typically permanent and will not

di ssol ve out of grylagiraéit meﬁnd&for%ggtérn%éneae% rfaﬁ%a%ﬁhfgg/@g?wera' ly

depends on whether the article 1s sired to retain a co ter the
active cheni caés alfeodstnffliye, thet capxdisacdvedut diarmbdictebtonwhightit isl e of t he

: i | s i ncl ud 0 active chemical , whigh i d f
Vet ety of ' easoneieorne ikt 5Bt . FEUAEOB SR el 1T 2

separatel y, or Rachd dyefswh ad BUagiBhR! dyey ThAPIdd WiR aPh&seeactivevention. In
one enbodi nent, the active chemcal is’incorporated within the indicator

SKSt em ?5 anhan‘ﬂ}"e- mr@am%dy%'@et{ﬂpicaﬁwermawlpteera Wi”rﬂ@éﬁﬁf&\ye ouhef ﬁ:t i \l;e
. an c ! o ! "
xhausted af t er e afRE? ddieCednbhaliol 37 AEs SRR E R TLo HebpfiERh o of "the

present inventiwhethar the ricleiealgaeatiodetdin a colov 4fesr tk@paive of provi ding
liquid anti- mcrobjal solution after nunerous rinse cycles. Such a w per

wi |l 20 gener al $emige] geein hashaes expusiédase anti-nicrobial fornul ation
conprising an anti-Ad ghQ b\%ht 341 of %‘Sﬁrlglséﬁtlriﬁygﬁdg‘r’é\sﬁncﬂ%gé §f to an

absorbent, cloth-1ike we Ich refarn each rinse cycle. The
conbi natlibon of adtweasitamioalc whithals dsednfor atvavietypoireabens.r Fhaiavtigel i quid in

the wi i s adapted that the f | atjon 25 rel fficient
ant -k cr obi al SUERER] SAE REPPed i HEPRIRPePARIERh O B8RP 3 | cast 1 ve

nor H?: oL' nse cyipbRatG®yshh of fife pRisehPRlehtin! th be eftbddiientlithgobi al
active chemical is incorporated within the indicator system as an anti-
microbial agent used in wipers. In general, the active chemical within
15 an article will become depleted and will eventually be exhausted after
repeated use.

In certain embodiments, the indicator of the present invention
will be incorporated into a wiper capable of providing liquid anti-
microbial solution after numerous rinse cycles. Such a wiper will

20 generally include a controlled release anti-microbial formulation
comprising an anti-microbial agent, which formulation is adhered to
an absorbent, cloth-like web which retains liquid after each rinse
cycle. The combination of the anti-microbial formulation and the
retained liquid in the wiper is adapted so that the formulation

25 releases sufficient anti-microbial agent into the retained liquid after
each of at least five normal rinse cycles so that the retained liquid is
an anti-microbial solution.

In certain embodiments, the anti-microbiail formulation can
include an anti-microbial agent encapsulated in, adsorbed to, or as a

30 part of a particle or microcapsule. In certain embodiments, the anti-

microbial formulation may be in the form of an anti-microbial agent



In certain enbodinents, the anti-nmicrobial fornulation can include an

anti-mcr%ﬂlmg?@ent encapsul ated in, adsorbed to, or as ap%:}@#ﬁ@?{z??f a

particle or capsule. In certain enbodinments, the anti

formulation may be in the formof an anti-mcrobial agent WO 01/47403
PCTI USOQ' 34932 6 that is coated by or eficlosed in a polynmer coating. As
stated, an indicator systemof the present invention can also contain a
pol ymer m xture. In sone enbodi nents, a polynmer mxture of the present

i nvention can "bloom or swell in water. In 5 general, a water-swellable

pol ynmer mi xt ur ettt id beatetiasest eddy&dt inGilpolyAiereeatiagh a variety of
conponents, such as a polynmer. For instance, in one enbodinent, the
pol ymer nixture can 08sitedean indieatonsystemaaf the pressntiinvention-camel | abl e.  Any

The present 10 PRSSatER o Blme? HiupE. ARG oadbrid dBBMEC <oy e

in the presentmixtuenbf thie precénidavention edreloshy beswel it aditénen vi nyl

chl orides, methacryl ates, acrylics (such as carboxylated acrylics), and
vinyl acétates 98uRMIRLAWalgrsWelgble polymendnixturg (of thepresgainyeation hydr ol yzed
pol yvi nyl aceta 00~ GEARSAT A K] vinyl t 15 In certain
enbodi nent s, th{:agr;'i ﬁétsalrl}e?a @glgﬁé%#eé%%%rg%’%dxcﬂ é{ﬁ%(ﬁ)oﬂgﬁ%?l I?%:'é In certain
enbodi nents of inktanmeegeane embediment, thd polyaiegrmeixtureicanuc@nprse aonpri se

ol ymers that can becone .cross-Iinked. e . use of cross-I|inked polyners,
Euc% as | atex aﬂa]é‘me\?g'%?t 'Eétﬁeﬁé{‘@t‘?'ﬁ‘%{?'@% EONSUSh Water-gwedaklsol ution rate

of the dye conpeaomelr SIucH S Qh84IDES, areRehbR! for u??‘?r?{ﬁcé' ;‘Iir%]sle}ﬁt | ncreasing

the anount of croSs-linking in the adhesive results in Tess swelling,
whi ch i 0t urn, ipantigzubxamples of adkasivasdhahare sifitabie fahywseciorthenent s and/ or

other cher ool solelbf bhEnbl P ihon S0h BECSIRRE SR EEVRRE S  ovent T on
mxture as des¢hilefides ahetraanphies, tghdd Gueh s cHibbRylaedidigRss, triacet ate,
can and vinyl acetates (such as self cross-linking ethyl vinyl acetate,
hydrolyzed polyvinyl acetate, or non-cross-linking ethyl vinyl acetate).
15 In certain embodiments, the adhesive is made from carboxylated
acrylics.
In certain embodiments of the present invention, the polymer
mixture can comprise polymers that can become cross-linked. The
use of cross-linked polymers, such as latex adhesives, can facilitate
20 control of the dissolution rate of the dye component(s) and/or other
chemicals. Specifically, increasing the amount of cross-linking in the
adhesive results in less swelling, which in turn, can result in a slower
release of the dye components and/or other chemicals into the liquid.
In accordance with the present invention, other various
25 components can also be added as part of the polymer mixture as
desired. For example, plasticizers, such as glucose triacetate, can
be added to aid in the migration of the active chemical, such as an
anti-microbial agent, to the polymer surface. In addition to
plasticizers, cross-linking agents, catalysts, plasticizers, thickeners,
30 defoamers, water, and the like, can also be added to a polymer

mixture of the present invention. Furthermore, chemicals such as



be added to aid in the mgration of the active chem cal, such as an

anti-m crghial ent, to the polyner surface. In addition | Clzers,
cross-1i n%&@/‘gg@nt s, catalysts, plasticizers, thickeners, t"%ﬂ‘g}%@?@%ﬂs
water, and the |ike, can also be added to a polyner mxture of the present
invention. Furthernore, chenicals such a6 WO 01/ 47403 PCT/ US00/ 34932 7
stabilizers, viscosity nodifiers, conposite particles, or surfactants, can

be added as well. Once an indicator system has been forned in accordance
with the present invention, it can then be applied to the base web. 5

General ly, an igtdbitiaégy, vRyesienmeldifidis, ¢urapesite parviersi onsedactaatsappl i ed to
the base web as a chem cal formulation by any comonly used nethod of
application, in@ubedgde@s Wt |inited to, print, print crepe, spray,

bl ade, saturant, Coa?r{&%éargimfga‘&%r§J§E&W’ha@%&%~9@>ﬁﬁegﬁﬁ'aicﬁﬁfda%'&emt hods. For

instance, a systemo resent 1’nventi o e appried as a saturant
system such aswith $tod pres@nt mvenfion, iPearetierNoe apph&biSthe bascCveel and et

al., which is incor ?rated herein.in it entiret_r)]/ by. reference thereto.
Nor eover 5 in an%‘?ﬂ%’rpa ly 3 BliGAERE SYSteR @fdﬁmrﬁﬁrm Yﬂ%}/'oﬂé’a_&?%t ed onto one
or both sides %ﬂrpﬁeﬁ%btﬁé%a@@medé‘sé%n%?l%hﬂﬁl%én By QbR System

can 15 al so be Inted onto the base web as a chem ca in a
presel ect ed patusacthmelths of appdicetiordnplating, butisediribed pplprint herirtndi cat or

system formulation can b in_qne rrbo%i ment, .a reticul i nt erconnect ed
desi gn. Al terndt P8 %rayh@aﬂ?eﬁpaﬁeﬁo L QFFP'%*aW%‘%n%?@?i‘@fa 20 succession
of discrete shaggflicatioh hetfod®t Bor indtahdellbtdyBferalof Bidpidseat ifvehagh ment of
the present invention, the preselected pattern can be a conbination of a

reticul a9 i nt ercimbreeppliedias pgatuivat systgor ssish@s disglosed or Ut® shapes. The
ST oo L ERBReNH 4 PR S GG borseraity apel e 0 o

herein in its entirety by reference thereto. Moreover, in another
embodiment, the formulation may be printed onto one or both sides
of the base web. In some embodiments, the indicator system can

15 also be printed onto the base web as a chemical formulation in a
preselected pattern.

The preselected pattern used to apply the indicator system

formulation can be, in one embodiment, a reticular interconnected
design. Alternatively, the preselected pattern can comprise a

20 succession of discrete shapes, such as dots. In a further alternative
embodiment of the present invention, the preselected pattern can be
a combination of a reticular interconnected design and a succession
of discrete shapes.

The indicator system applied to the base web can generally

25 be applied in a preselected pattern that covers iess than 100%, and
more particularly from about 10% to about 60% of the surface area of
each side of the web. For instance, in one embodiment, the indicator
system can be applied as a stripe or other shape to at least one side
of the base web.

30 The indicator system can also be applied to each side of the

base web in an amount of from about 2% to about 8% by weight.



nore particularly fromabout 10%to about 60% of the surface area of each

side of t For instance, in one enbodinent, the indi fem can
be applie a‘ﬁﬁgmgtri pe or other shape to at |east one si degégwsf’%i‘% ase

web. 30 The indicator systemcan also be applied to each side of the base
web in an anount of from about 2% to abdut 8% by wei ght. WO 01/47403

PCT/ US00/ 34932 8 Once applied, the indicator system can penetrate the base
web in an anmount from about 10%to about 60% of the total thickness of the
web. I n some enbodi ments, after applying the indicator systemto 5 the

base web, the V@Hc@éf}%e ﬁh@‘ﬁwd?éﬁ@?gyét@mé&fé@ﬁ@trét@%é@a&@%@o in &psor bency,
and bul k of the web pend |n on th i cation, one or both sides of

the web can be @ﬂ@p@ﬁfromm Rt to abmt of thsptotalthickpess obtheand cur ed
after applying \&gﬁel ndi cator system Curing can increase the strength of
t he base web, a as aid in 10 controlling the dissolution rate of the

dye conponent (s) andh®ontd BRIboddhEnisC aftsr aWylﬁgrthe%dlaétor@?Qfeh@{d ing the
degree of polyner curin can, in one enb ment rovid urther control
over t heBampuntthgbasswesh.ithg wakhsamthesrbe Frepedrta; 'nfffﬁéﬁﬁd@eégﬁﬂﬁﬂ, over the

i ssol Ut on 2ty iberdle oiBAPOPARSILE SheBBhfy 8 B aBHREHGR! S0 15 1 1

general, an in I CAt OF resent [ nv I'ncl ude vari ous
mechani sns, suoch th gidesl ofitee wabxtan be creped) gF uniedinagre, trmobdasezwbbon

met hods, etc. to control the rate_of dissolution of the conponent ( S)
and/ or active fEnpedriedap ?95 gfter agPiyRg tHPé?‘@Cﬁpr&V%t?@ u&%’ﬁgi nthis

manner , t he 'ndda@ﬁhefea%é&hs@reﬁaﬂﬁb%albars%w& £ORBl 85 @ieHfausti on or the

gradual depletion of the active em cal particular, the rate that a
dye conpOnent dicsdrollingsthewtissoiution wate of the dyﬁanompooent(s)odamdaldr pthea manner

such that it dissol vels fromrtt hiaart tCllﬁ JiIUSt &I or to the active chenical.
Therefore, due 6 4F5sd"PA r,egitrolling ths degliee; of RIWNEE CliNgge col or .

Such a change ®anl @86né @nﬂﬁid‘i}hent, provide further control over the amount of
swelling, which can, in turn, provide control over the dissolution rate
of the dye component(s) and/or other chemicals.

15 In general, an indicator system of the present invention can
include various mechanisms, such as a polymer mixture, curing
methods, application methods, etc. to control the rate of dissolution
of the dye component(s) and/or active chemical. By controlling the
rate of dissolution in this manner, the indicator system can signal the

20 complete exhaustion or the gradual depletion of the active chemical.
In particular, the rate that a dye component dissolves out of an article
can be controlled in a manner such that it dissolves from the article
just prior to the active chemical. Therefore, due to a loss in dye, the
article will lose or change color. Such a change or loss in color

25 signals to a user the impending or complete exhaustion of the active
chemical therein.

Other objects, features and aspects of the present invention
are discussed in greater detail below.

Detailed Description of Representative Embodiments

30 Reference now will be made in detail to the embodiments of

the invention, one or more examples of which are set forth below.



25 signals to a user the inpending or conplete exhaustion of the active

chem cal WREpgiRp, O ner oplects, Teatures and aspects of tRERSIER: o

i nvention scussed in greater detail below Detailed

Representati ve Enbodi nents 30 Reference now will be nmade in detail to the
enbodi nents of the invention, one or nPe exanpl es of which are set forth
bel ow. WO 01/47403 PCTI USOQ' 34932 9 Each exanple is provided by way of
expl anation of the invention, not limtation of the invention. In fact, it
wi |l be apparent to those skilled in the art that various nodifications

and variations gagh bs%arm?@eisismpvrua@ BN \R&P BF ekP¥REHidPBS tHeliRGettictepafting from
the scope or spirit of the I nvention.” For instance, features illustrated

or described aslipéatiorodf thereventiondilndact, itovith beeappaeentdn thoss sidiednbodi nent

i il Thodi . Thus, QL is i d_that th t
ovention covel EAR Bk Rlioanahy 3 yergle SRSEBRISE M n the. scope
of the appendeeqirasent igvshtioheivith@uiuiapairery ForrAhBescopbi @@kt Jrems ures 10

and aspects of the present invention are disclosed in _or are obvious from
the fol | Bwi ng deveniay fGesippiancrofeatyresiikustatesd oudaseriiasoas pgriohe of
ordinary skill } h re i Hﬁﬁ! ' descrgption of
exenpl ary enbo |%§%ﬁ1§o§ﬁ?ﬁt’ g%\%ltb?gjs%gt&f%b%ﬁ Zg as dﬁﬂ%hﬁo%g@haggmgroader
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directed to a use-dependent, indicator systemthat can be effectively

i ncor por at ed | rﬁ%’eéﬁﬁcré firgtiong Andoyanaliops @St cams WiGinthe ssors A al
adverse affect g8 4 BH QREMS! it thER e RIHIBNE: OtheP 86 | vered that
an i ndi cat or stﬁst 8? t he present ?neventlon can gete@g?%t‘??l%ggep etion of
an anti 120 ni crardl aspendenf therpresantinpentiarhate diaslobedin pepeadledbys wet t ed,

e b R I
accordance W t fpftdr@inBFesiNin thevam thathe préseat dpReRIRALS a description

of exemplary embodiments only, and is not intended as limiting the

broader aspects of the present invention.

15 In general, the present invention is directed to a use-dependent
indicator system that can be effectively incorporated into an
absorbent article without having a substantial adverse affect on its
properties. For example, it has been discovered that an indicator
system of the present invention can detect the depletion of an anti-

20 microbial agent from a wiper that has been repeatedly wetted, rinsed,
washed and/or reused without substantially adversely affecting the
absorbency of the wiper or the release of the anti-microbial agent.

In accordance with the present invention, a use-dependent
indicator system is provided that can be applied to an absorbent

25 article to detect the depletion of a chemical incorporated therein. in
one embodiment, an indicator system of the present invention
includes the application of a dye or combination of dyes to an
absorbent material.

An absorbent article of the present invention generally includes

30 a base web to which dye component(s) and other materials are

applied. The base web can be made from any absorbent material



I ndi cator systemis provided that can be applied to an absorbent 25 article

to detect the depletion of a chem cal incorporated therei
enbodi rrer?f'(,’oé(ﬁ"f’ﬁdi cator systemof the present invention n\?%#pﬁo(?g’gﬁlzhe

application of a dye or conbination of dyes to an absorbent material. An
absorbent article of the present inventi®n generally includes 30 a base
web to which dye conponent(s) and other materials are applied. The base
web can be nade from any absorbent nmaterial WO 01/47403 PCT/ US00/ 34932 10
commonly used in the art, such as materials used to make food service or

medi cal Wi per s colindtiy Lise it the 8YSAAPAOKRARAL VRIS rRike RRICT - based,

general | y absorbent, sulta use as a base web of the present
i nvention. 5 Asbpsce oeimedical hdpgnsede paricwanany moowovbs podyieerfic om pul p

fibers, synthetic fjbers, and m xt t hereof such that the wep h
cl oth1 1 kb pr oBBPETBasew S BTaNAesOrORE. Nabdr s SbEa" Bo° ARLEE Ci ot h-1 1 ke

base web of thﬁve%rﬁﬁﬁétpréﬁlé&ﬁ%\i/é}ﬂid?@n i nclude pulp fibers either alone or
in combination wth other types of fibers. The pulp 10 fibers used in

form ng 3he base web hase web sbthapmsent oestioagande madavwmgalr i ber | ength

engt hewel ght cloaveruyBetelfats Aok WarePR Bt WBelood krait

fibers, redwood|dthliRE preveties nEor Ekasbte, theaundaaiudddermakdtai ned from
recycled materials rrag also 15 be used. In one enbodinment, synthetic
a

fibers, such asloth-ike basemeasof thedrepentireention eamhinstidg RYPIMEE t o
[ h l; f : f b.
| ncrease the Sreftﬁ@r%lgpﬁg)gyujf]pgr%lﬁ&@%%ltﬁeg\g%%]?ﬁﬁ%rg 'I{hlée%gﬁse we

Staple fibers can’inc I'nstance, ers, yest er
fibers,1myl on fibbersseddialfprhimg th2baaeave endy hessitwood fiberd hénéng, rayon

Fibers are typPEARAYR bR CRLHO! ForlPrADBEAanTEGRa ASSaly Tehpi e 1 ber s
typically havegygf 2¢85hRebased on a length-weighted average. Such fibers
can include Northern softwood kraft fibers, redwood fibers and pine
fibers. Secondary fibers obtained from recycled materials may also
15 be used.

In one embodiment, synthetic fibers, such as staple fibers (and
filaments) can be also added to increase the strength, bulk, softness
and smoothness of the base web. Staple fibers can include, for
instance, polyolefin fibers, polyester fibers, nylon fibers, polyvinyl

20 acetate fibers, cotton fibers, rayon fibers, non-woody plant fibers, and
mixtures thereof. In general, staple fibers are typically longer than
pulp fibers. For instance, staple fibers typically have average fiber
lengths of 5 mm and greater.

The staple fibers added to the base web can also include

25 bicomponent fibers. Bicomponent fibers are fibers that can contain
two materials such as, but not limited to, in a side-by-side
arrangement or in a core and sheath arrangement. In a core and
sheath fiber, generally the sheath polymer has a lower melting
temperature than the core polymer. For instance, the core polymer,

30 in one embodiment, can be nylon or a polyester, while the sheath

polymer can be a polyolefin such as polyethylene or polypropylene.



|l engths of 5 nmand greater. The staple fibers added to the base web can

al so include 25 bi conponent fibers. Biconponent fibers are_f]j at can
contain WQAVAHORrials such as, but not linited to, in a s?é@gg@?‘"’g%ge
arrangenment or in a core and sheath arrangement. In a core and sheath
fiber, generally the sheath polyner hasit |lower nelting tenperature than
the core polyner. For instance, the core polyner, 30 in one enbodi nent, can
be nylon or a polyester, while the sheath polyner can be a pol yol efin such
as pol yet hyl ene or pol ypropyl ene. WD 01/ 47403 PCTI USOQ' 34932 11 Such
commer ci al I'y awajabl &bl coRpansnbid bilerbohBAt s GRHBREIBONDEST S

mar ket ed by th\gﬂﬁozé(ﬂ]stgtﬁe??;ese (b,orrplan@OThe staSI e fibers used in a base
web of the presibats naviested diy the doemhsbChanesel@empany.ri nped. The fibers can

be curled or crinped, 5 for insta ) ddj hem cal t toth
fibers or subjecti %? Rlarig ﬁté‘:"@S‘{S@ gﬁ&%ﬁwgé[ﬁﬁﬁ%gé%es?n?%yﬁ% grqor gri rrged
fibers may Cr%aheﬂé%s c%ﬂbé'@ﬂ'cﬂﬁgﬁd.mﬂ@ér@dé?ib%u%& bi Britipedveb and

further increase the amount of fibers oriented in the Z-direction, as well
as increéase welorsinsmgehbyradgingtd ekemival pgegiciedhalfibepneesukipstingade

according to the present invention can b e e | m synt hetic
fibers, such agnef ﬁ%%rrss O&HECEPP%RPB@F%%S%Hﬁggr%r%@l‘@l ﬁ%%lé{éyme
synthetic fibecrfammbe sitapgRmdritRets/oi veluhss within thesvétypad of fibers or
filaments. As descri bed above, a base web of the present invention can

al so be nmade f fther ineregisgithe @maund phfbersronsuttad dhthepdidectionras | n
addition, the a - | such as disclosed in U S
Patent Nos. 4, Y@@,%‘Z%CF%S%AW§§Ptsrgha?er]{ﬁrgﬁ.éh?ﬁd 5,350,624 to Ceorger et al.,
whi ch af@ i ncor poriatgehehal ase webshmade estomdatg Esthieypresérlienertidrher et o.

The w pers may be packaged, and de accor di to the di.scl osures of 20
U.S. Patent No§?n4998@§?§@3‘05+§&’94y?’§9§‘,%ﬁh?t§ FHSepl aslf'ﬁe%@agﬁbodi nent ,

when form ng agAPS9HGEbofidrft! Baterials. The synthetic fibers can be staple
fibers or other various types of fibers or filaments. As described
above, a base web of the present invention can also be made from a
15 mixture of staple fibers and pulp fibers. In addition, the web can be a
co-form material such as disclosed in U.S. Patent Nos. 4,100,324 to

Anderson et al. and 5,350,624 to Georger et al., which are

incorporated herein in their entireties by reference thereto. The
wipers may be packaged and made according to the disclosures of
20 U.S. Patent Nos. 4,833,003 and 4,853,281 to Win et al.

In one embodiment, when forming an absorbent article
containing pulp fibers, the staple fibers can be added to the base
web in an amount from about 5% to about 30% by weight and
particularly from about 10% to about 20% by weight. For example,

25 short staple fibers made from a polyester or polyolefin can be added
to the base web. The fibers can have a length of from about % of an
inch to about 1 inch. The fibers can be mixed homogeneously with
the pulp fibers in forming the web. Staple fibers can increase the
strength and softness of the final product.

30 Thermomechanical pulp fibers can also be added to the base

web. Thermomechanical pulp, as is known to one skilled in the art,



containing pulp fibers, the staple fibers can be added to the base web in
an anount from about 5% to about 30% by wei ght and particularly.from about
10% to aNMR®I4789% by wei ght. For exanple, 25 short staple fiUErY /ﬁ%?ag froma
pol yester or polyolefin can be added to the base web. The fibers can have
a length of fromabout 1/4 of an inch 0 about 1 inch. The fibers can be
m xed honogeneously with the pulp fibers in formng the web. Staple fibers
can increase the strength and softness of the final product. 30

Ther nonechani cal pulp fibers can also be added to the base web.

Ther nonechani ¢ ] ' il haVWO 01/ 47403
POT! Usoor 34035155 Pl thats BBPUSLRY B tid babIng brabeedid the o o i ne
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Ther monechani ¢l CHUR}R %5{1‘4'%3%%3??% ngﬁﬁ%ﬁfﬁéeo B'bf the 5 present
invention in offembRecEhERES filp RBADPAdGeFid helise webhé$ thd ncreasi ng bul k
and absorbency and 1 nproving resistance to wet collapse. Wen present, the

t her moméchani cptespot nveationd adigsdo ceate e eparepokesstiuctane, isunt from about
10% to about 30% by.weight. .10 n i . » | | p, a wetting
agent may be a@&é@lsc'ﬂﬁ bﬂE( ?’bdr%?%%”9?%@2’“&@@@&%%&#%@&nt can be
added in an ag@igpsel ess than about 1 % and, in one enbodinent, can be a

sul phonated gl ycol. The fiber furnish used to formthe base web can al so be
15 treated wi th a cWémarceresgehdhelthrymaseeehanica dsrean Readdedder -t o- f i ber

strength. Suitghl e | Iatho ; nt
i nvention Whenﬁ‘{%htga%a\glgﬂag%ﬂg?;ﬂ?ﬁtﬁfg&rﬁﬁbgﬁfmgftso I nc tu e/g ?gtv?éo' |ﬁ§

debondifg agenVhesugding shéraidriiechartiéalipulpiad wettimgyageritmeays betesidedono  fatty
al kyl tertiary amne salts ' mne salts, .imdazolin .20nquaternary

ts, ma
salts, and uns@¥ifG Qiﬁ’qi'é‘f‘t%fqéé P@Sﬂrbya PHWeLing §9ér€§qr$é‘r e addedina

amount less than about 1% and, in one embodiment, can be a
sulphonated glycol.
The fiber furnish used to form the base web can also be
15 treated with a chemical debonding agent to reduce inner fiber-to-fiber
strength. Suitable debonding agents that may be used in the present
invention when the base web contains pulp fibers include cationic
debonding agents such as fatty dialkyl quaternary amine salts, mono
fatty alkyl tertiary amine salts, primary amine salts, imidazoline
20 quaternary salts, and unsaturated fatty alkyl amine salts. Other
suitable debonding agents are disclosed in U.S. Patent No.
5,529,665 to Kaun, which is incorporated herein by reference.
In a certain embodiment, the debonding agent can be an
organic quaternary ammonium chloride. In this embodiment, the
25 debonding agent can be added to the fiber slurry in an amount from
about 0.1% to about 1% by weight, based on the total weight of
fibers present within the slurry.
In one embodiment, a base web of the present invention as
described above can be hydraulically entangled (or hydroentangled)
30 to provide further strength. Hydroentangled webs, which are also

known as spunlace webs, refer to webs that have been subjected to



sui t abl e debondi ng agents are disclosed in U S. Patent No. 5,529,665 to

Kaun, which is_incorporated herein by reference. In a certai | jrent
t he debonwprpd“&ﬁ’ént can be an organic quaternary anmoni umgkﬂﬂgwg‘gyrfn

this enbodi nent, the 25 debonding agent can be added to the fiber slurry
in an anount fromabout 0.1 %to about 13% by wei ght, based on the total

wei ght of fibers present within the slurry. In one enbodi nent, a base web
of the present invention as described above can be hydraulically entangled
(or hydroentangled) 30 to provide further strength. Hydroentangl ed webs,
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entangled int ' ' t i r terial is
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W sconsi n. HYDRSMBINE 70%i sy Weighbguipditsers disgtchrernydréulicBiy entarlyled 5, 284, 703
to Everhart et _al. which is incorporated herein in its entirety by

ref erence t her &{®a qantiggews flamentnaterioheHYDER@KNITRvaaterighis a

use- dependent chifidrally SURISEYRIn IABOBHETIAK COEEMAANoFRBoh, 2ppl T ed to

the base 15 we W per or other "a ent nateri al
capabl e10f absWikcorgim HYDRROKAMT®Lts aurthierdiscigsed i WiSifleatentNosol uti on when

i crobi al for ot i (edbkernalie BaviiShds Beparpia iR herein In Froaen:
m cr obi al agengy cavardiied Bepased fromthe anti-mcrobial formulation at
In accordance with the present invention, a use-dependent
indicator system of the present invention can be applied to the base
15 web. The web may be a wiper or other absorbent material capable of
absorbing a liquid and then forming a disinfecting solution when
rinsed with repeated liquid cycles. In these embodiments, an anti-
microbial formulation is applied to a base web such that the anti-
microbial agent can be released from the anti-microbial formulation at
20 a controlled rate until the anti-microbial agent is exhausted. When the
subject wiper is contacted with water, a certain amount of water is
absorbed by the absorbent web and, when the wiper is wrung out, or
permitted to drip until excess water has been lost, the absorbent web
retains a certain amount of liquid. The anti-microbial agent can be
25 released at a controlled rate to bring the content of the anti-microbial
agent in the retained liquid to a level where the retained liquid can act
as an anti-microbial solution. Sufficient anti-microbial agent can be
incorporated into the anti-microbial formulation and a sufficient
amount of the formulation can be adhered to the web, so that only a
30 part of the anti-microbial agent is released from the formulation during

each normal rinse cycle and the wiper can continue to provide the



20 a controlled rate until the anti-m crobial agent is exhausted. Wen the
subj ect wi per is contacted wwth water, a certain anount of Eljar 59

absor bed 4% sor bent web and, when the wi per is vvrungp\éﬁ S0Qpa932
permtted to drip until excess water has been |ost, the absorbent web
retains a certain amount of liquid. The1dnti-m crobial agent can be 25

rel eased at a controlled rate to bring the content of the anti-m crobial
agent in the retained liquid to a | evel where the retained liquid can act
as an anti-mcrobial solution. Sufficient anti-mcrobial agent can be
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di scl osed in J&MREEENR and sapnstieied fTow polyesiey arsbyon ch is
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used inqphe prﬁﬁﬁiﬁﬁlcidb\r’éira?eﬂﬂs areEdléﬁlbbéé i laparsdseadfékamirred Patentde, but are
not limted to, co zinc, nmercury, antinony, |ead, bisnuth, cadm um

chromi um t hal New 1%?5%33%NVW@F i&jﬂ§0m@t?idme'nsb)bwf%@nﬁﬁscl osed in .
Japanese Patenf\ﬂo'?@over‘]ﬁét?dﬁ Cﬁﬁ) ﬁl\%?%egﬁ) s ?‘Fe?w'\etglpc? 602 to Totani

et al., which "aré incorpora erei erence enbodi nent s,
t he inorganic addltlves can also be used in the present lnventlon.

Examples of such additives include, but are not limited to, copper,

15 zinc, mercury, antimony, lead, bismuth, cadmium, chromium, thallium,
or other various additives, such as disclosed in Japanese Patent No.
JP 1257124 A and U.S. Patent No. 5,011,602 to Totani et al., which
are incorporated herein by reference. In some embodiments, the
activity of the anti-microbial agent can be increased, such as

20 described in U.S. Patent No. 5,900,383 to Davis et al., which is also
incorporated herein by reference.

The anti-microbial formulation can also be formed by
combining an anti-microbial agent with a polymer or a mixture of
polymers. Such a formulation can provide controlled release

25 characteristics for the anti-microbial agent by controlling the
properties of the polymer, and how the polymer/anti-microbial agent
formulation is applied to the base web. For example, such a
formulation may be simply particles of an anti-microbial agent that are
mixed into a polymer prior to applying the polymer/agent mixture to

30 the web. The polymer can then be cured or cooled to form a solid.

The reduced rate of mass transfer of the agent through the solidified



actLyity of the anti-mcrobial agent can be increased, such as 20 descri bed
in U S Patent No. 5,900,383 to Davis et al., which is als ' r pQr at ed
herei n byP&'81¥8hce. The anti-microbial formulation can alggngg%ﬁggﬁed by
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Such a formul ati on can provide controll 8 rel ease 25 characteristics for
the anti-m crobial agent by controlling the properties of the polyner, and
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web. For exanple, such a formnulation may be sinply particles of an
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m xture can enhancelit Aeotbghephodgpent, ltrl'ﬁeuﬁ%'ld§8§8d%'gt 'Pa@a&fesysg‘?%ponent(s).

As such, in ong eabadiBRkre & BONHE miTturE Wnil at least one dye
component. In such an embodiment, a polymer mixture of the
present invention is capable of swelling or “blooming” when

15 contacted with water. In some cases, such “blooming” of the
polymer mixture can enhance the control over the release of the dye
component(s). As such, in one embodiment, the polymer mixture
can comprise any of a variety of materials, at differing amounts, as
long as the overall mixture is capable of swelling so as to enhance

20 the control over the release of the dye component(s) contained within
the indicator system.

For instance, in one embodiment, the polymer mixture can
contain a polymer. Although not required, the polymer itself can be
water-swellable to aid in controlling the release of the anti-microbial

25 agent from the base web. Typically, a water-swellable polymer
utilized in the present invention can be any polymer capable of
swelling in water. For example, various adhesives can be used as
water-swellable polymers in'the present invention. Examples of
adhesives that can be used in a polymer mixture of the present

30 invention include, but are not limited to, acrylates, styrene butadiene,

vinyl chlorides, methacrylates, acrylics (such as carboxylated
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exanpl e, vari °U§cr§/ﬁ|&‘35éH@%lrf‘yﬁQc&@tééS@@cﬁ%s é’@ﬁcﬁ'bséﬂﬁklhé@t IRMYTEr's in the

present invention. adhesi ves that can be Used in"a polyner
m xture of the m@a@ﬁyﬁmlyzazbmlywnyh anﬂta@e or ban caess-lirddng ethvl wihvi o,

acryl ates, styre t es, nethacrylates, acrylics
(such as car box?ﬁ'eiﬁgeg E{b 'Rﬁ{'ﬁéoé %f; @ﬁ'vefban #QPI%%? and vi nyl
acetates (such agbegylhted 8&§lid, isukhre 19YOWR-Brahd acr?ﬁ@bértb%x yshd ol yzed
pol yvi nyl acetate, or non cross-llnklng et hyl viny aceta In certain

enbodi neht s, thlet@@hesi ve can conprise a car boxyl ated acryl | c such as

HYCAR:brand acryl i ¢ car bRyl Abeth fah Ahisyah fnabahe. be. apd edaiat al though

nost adhesi ves are ance W € present

i nvention, SorTEfoadlbesm wesordamye with the pﬁesémbheermmn susedadhesimsbi nat i on
with particular chem cals and/ or dyes. For exanp ani onj c | atex
adhesi ves may 1May&at hersuitapleuh %yﬁe%réeomb"&smvwﬁi paicklarn certain

anti-m crobi al gu&t e éé%? ed zeolite,
which are di scusse@ I'n @#gg et al arﬁ I b\%vﬂﬁ)ﬁj)bm!g\%xrédﬁ suc eé:ﬁl%gm ves nmay
be conpletely m“rtdﬂelc&vavhmgnumd in rcoathipatirt wih certam anthevicrobé@ti cal s. I n

sonme enbodi t f th t t th o] 15 I b
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can provide incdigasddRigréiteastdt BQowh®owever, such adhesives may be
completely suitable when used in conjunction with other chemicals.
In some embodiments of the present invention, the polymer
15 may also be a polymer that can becomes cross-linked when dried. A
cross-linkable polymer can provide increased wet strength to the
base web and can aid in controlling the release time of an anti-
microbial agent contained within the formulation. For example, in
one embodiment, a liquid latex adhesive capable of becoming cross-
20 linked can be utilized within the polymer mixture. In this
embodiment, cross-linking the latex adhesive can provide control
over the degree of water-swelling, which can thereby control the
amount of the dye component(s) released when the wiper is
contacting by a liquid during wiping. For example, in one
25 embodiment, by reducing the amount of adhesive swelling, the
relative amounts of a dye component(s) and of an anti-microbial
agent released from a wiper in a given period of time is also reduced.
In one embodiment of the present invention, the cross-linkable
adhesive can be styrene butadiene. In an alternative embodiment,
30 the adhesive can comprise an ethylene vinyl acetate copolymer.

In some embodiments, a cross-linking agent or catalyst can be



base web and can aid in controlling the release tine of an anti- m crobi al

agent contained within the fornulation. For exanple, in o Ljrent, a
liquid I VOOVt si ve capabl e of becom ng cross 20 |inked Egﬁ’%g@%ﬂﬁgfi zed

within the polymer m xture. In this enbodinment, cross-1linking the |atex

adhesi ve can provide control over the ldegree of water-swelling, which can
thereby control the anmount of the dye conponent(s) released when the w per
is contacting by a liquid during w ping. For exanple, in one 25 enbodi nent,
by reduci ng the anount of adhesive swelling, the relative anounts of a dye

conponent (s) apdded tRthedpdlymer efivfairéto arUABrosLlivaag thd pelpnferWimer in a
given period of tine is also reduced. |n one enbodiment of the present
i nvention, thevaiyingthe arapntof aselnking @genber eatahyshitiiaadhdhiene. I n an

al ternati ve ey gﬂ:ege&tcmgso-liﬁﬂﬁ%gzlgﬂg/%i{z,,ean%afﬂugo%rHe?{és%nofetﬁgﬁy%ne vi nyl

acet ate copol In Sone e a cross-linking ag or catal yst

can be WO 01/ 4¢d@BoREMt($)SEHN Bl Qdtherehhanded. For tRaempid ehe xture to aid
in cross-linking the pol yner, varyi ng the amount of cross-1|inking agent

e pol'ymer. By
or catabyst ut®Mbpeimentyan ejayeae vEY! areiate CPRMYMGT 68R BREPSSand t hus, the

rel ease of they ) (a%)q'Z : t r example, in
one 5 enbodi melr'1 ,%avr%ﬁ@{'(ﬁ@%m Vi Igﬁma%@{ éJII% %?&?@%%WC%3|¢§E cross- |inked
wi th N-net hyl Saoitgthlaracitecaatuspsinghidegaramaniurd obédradey sttric aSid, heddeie aci d
catal ysts include ammniumchloride,_citric acid, maleic acid, and

A1 tine cat afgd Sn e B BRI o Hha PTG SCDHES s BRg & of
cross-|inkabl ecgdhpR fefosdfinkdbl&@aREaesi t 1S often useful to add various

other additives to the polyner mxture to enhance surface mgration and
controllOover the irpenskaltit iseoftsn usefublotaddwaniauls ethengdditiveste exanpl e, a
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such that it cge feRedsertingastie/anemivebiaMagentUFbnexatdple, a polymer

mixture of the present invention can also contain plasticizers to
enhance the migration of the dye component(s) to the polymer

15 surface such that it can be more easily removed when during use.
One suitable plasticizer includes, for example, glucose triacetate.
Moreover, in some embodiments, a polymer mixture of the present
can aIsQ contain various other components, such as thickeners,
defoamers, water, and the like, all of which are well known additives.

20 Further, other additives, such as composite particles, viscosity
modifiers, stabilizers, or surfactants can also be added. Composite
particles can generally be added to the polymer mixture to increase
the adhesive strength of the polymer mixture without adversely
interfering with the other properties of the mixture. Examples of

25 some composite particles that can be used include clay, titanium
dioxide, talc, zeolite, silica, or mixtures thereof. Moreover, as stated,
one or more stabilizers can be used in the polymer mixture to
prevent agglomeration and to increase the stability of the
suspension. Stabilizers that may be added to the polymer mixture

30 include cellulose derivatives, such as hydroxy ethyl cellulose or

methyl hydroxy cellulose. Other stabilizers that may be used include



One suitable plasticizer includes, for exanple, glucose triacetate.

Mor eover enbodi nents, a polynmer m xture of the pr aI SO
contain vg} n"dffgﬂ'gt her conmponents, such as thickeners, def ggﬁ@fsgorf

and the like, all of which are well known additives. 20 Further, ot her

addi tives, such as conposite particles,1&iscosity nodifiers, stabi lizers,
or surfactants can al so be added. Conposite particles can generally be
added to the polynmer mxture to increase the adhesive strength of the

pol ymer m xture without adversely interfering with the other properties of

the m xture. Bgael-esiuble §0é®t§fé'§P§§¢ﬁ 8s Paniirfl agefafdtarkpn be used
i nclude clay, titanium dioxide, talc, zeolite, silica, or mxtures
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i nclude cel | ul pesfettedi vati ves, such as hydroxy ethyl cellulose or nethyl
hydr oxy cel |l ul ose. Ot her st abi li zers t hat may be used include WO 01/47403
PCTI USOF 34932 18 WAcsprdasicguvith tjlﬁr@resgebtné{?egon FUEPE-HEPPOAGNG nyl acet at e,

and  acrylics. rﬁﬁce?ﬁs:f‘ég%pﬁ A €0 RBLIATRE afllebbtbfie a9 c%@%n‘é?ﬂr?dt’&aﬂ”e or nore

surfactants. For a i ons, nonionic su are Tpreferred. 5
| n accor dance dissbiveheutpfesearticienmevhicioit,is incospordésak nihgpdrticuladi st or system

al so contains at |east one dye conponent that can  dissolve out of an
article in whi DS 8f G4 FABBPARRIAHSS INTtRe pEFRE d1MENtop ia Copliguredin dy o

component usedal fiaffier QUAPAL it cAHUKIANL bilt GIOf baG W iflen T BARI  Such

that it can dissolve out of a base web when the active 10 chemcal within
t he abst) bent ahem%wmmm&laﬁbwrbelmtsamnlelther@mdaswtmtentlalbrrdqnetedat it can

di ssol i th h h bei leted f h
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conponent is i pepignddpiéed ftdtheh@ aridhe! IrPUsd entftRimbREofthRerebafOMES
substantially col orl ess upon depl etion of the
invention, a single dye component is incorporated into a wiper such
that the wiper becomes substantially colorless upon depletion of the

15 active chemical. In another embodiment of the present invention, at
least two dye components are provided such that the wiper can
change color upon depletion of its active chemical.

Dyes of the present invention can generally be made from any
dye commonly used in the art to impart a color to an object.

20 Moreover, both a single dye or a combination of dyes can be
effectively employed in an indicator system of the present invention.
In many circumstances, the selection of a dye type for a particular
application can depend on whether that application requires the use
of a single dye or a combination of dyes.

25 For instance, in one embodiment of the present invention,
when a single dye is applied to an article, such as an anti-microbial
or sanitizing wiper, via an indicator system of the present invention, it
imparts color to that article. During use, the dye eventually begins to
dissolve out of the article as a chemical therein is depleted. After

30 repeated use, the article continues to lose color and become

increasingly lighter until no color remains. At this point, when



15 active chem cal. In another enbodi ment of the present invention, at

| east two_dye conponents are provided such that the w per e col or
upon dep|‘é19f/°aﬁ7‘t9ﬁ its active chem cal. Dyes of the present S?ﬂ%ﬁ@gﬁ can

generally be made fromany dye conmonly used in the art to inpart a col or
to an object. 20 Mdreover, both a singl &9dye or a conbinati on of dyes can
be effectively enployed in an indicator systemof the present invention.
In many circunstances, the selection of a dye type for a particular

application can depend on whether that application requires the use of a

single dye or %s%@ﬂﬁélﬁﬂﬁd'&\ﬁalo?frer%ﬁ%; tHch&hicalWitAfBe driicieMasaiiRadi ment  of

the present invention, en a single dye is applied to an article, such as

an anti - m crobifally exhassied.t i zi ng wi per, via an indicator systemof the

present invention, |t inparts color. to that article. During use., the'dye
Eventual Iy begi ne. t5° sHFBLENGE <GkiCUnb AN Vel b € PRt etoer ai n s
depl et ed. Afteras?{ﬂsélﬁié?,%@tﬁfbv@,sﬂ,isMﬁ‘céll"ytdéﬁir@d(mé‘t_tm@%@ﬁ%lé@y@%e color and
become increasingly lighter until” no Color remains. At this point, when WO
01/ 474035 PCT/ US@PAB Isg@viegsuiiof the artisle suthoihai dreg@nrsignaltie acheni cal
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desired that thgegidighe aljipe beite sr@gaht @vehtish ssvbeimgdefonobnyhe article
such that it can signal to a user the exhaustion of a particular chem cal.
Accordi ngly, w¥e capsele af dissolvingue dbantaiticlsr ds oRe smbedimesy. ©8n be nade

fromany dye ¢apable,of r@rﬁ%@cﬁ%@@yﬁgﬁaﬂg cﬁg%glgfdg‘ﬁifsol\lliﬂg%‘?QPHPOdi ment,

the dye can be’a non-reactive is C of disSolving out of an
10 artithe to whiicdé to which &jpbppitkdbftarwastihg agdamding. nEkampldsxafnpl es of

S e o Aty SolER R A c Lo DI 3 2 et L To,
addition to enplodydid orfoddRUBdpE sudR dssliie B festy IRt dyes.
In addition to employing a single dye, an indicator system of
the present invention can also generally employ the use of more than
15 one dye in an article. Generally, multiple dyes can be used for a
variety of reasons. One of the reasons for using multiple dyes is the
ability to provide an article that can sustain a change in color when a
chemical incorporated therein is exhausted. For example, when two
dyes are applied to an article via an indicator system of the present
20 invention, different colored dyes can be employed. The differing
colors, when originally applied to the article, can impart a certain
color to the article. As the article is used and the chemical therein is
depleted, one of the dyes begins to dissolve out as described above.
Thus, the article changes its color from the combined colors of the
25 multiple dyes to the color of the dye remaining in the wiper after the
other dye has dissolved out.
As such, when employing more than one dye in an indicator
system of the present invention, it is often desired that one of the
dyes be capable of dissolving out of the article. Moreover, when a
30 color change is desired, it is generally required that one of the dyes

remain in the article. Thus, in accordance with the present invention,



the present invention can also generally enploy the use of nore than 15
one dye in an article. Generally, nmultiple dyes can be use? i riety
of reason¥O%#é4%i the reasons for usi ng multiple dyes is ER{Sg@ﬁ\é y to
provide an article that can sustain a change in color when a chem ca

i ncorporated therein is exhausted. For &Ganple, when two dyes are applied
to an article via an indicator systemof the present 20 invention,

di fferent colored dyes can be enpl oyed. The differing colors, when
originally applied to the article, can inpart a certain color to the

article. As thevéﬁ‘iédscé:@mbﬁ]aﬂéﬁ@'oﬁﬁgnlrgﬁct%ed?é%?énélbﬁfé‘*‘écﬂyréEigeg%ﬁha ed, one

of the dyes begins to dissolve out as descri’‘bed above. h the article
changes its col be empoayadas desiveteth contoast tofa ndrerezstivaldyeph eealgtve t o t he

color of the dye remaining in the wper after.th ot.her d has di ssol ved
out. As such, vihRoRA BTGt R il eobgissoive st an g s y st em of
the present invgRichafis dgplied uponemasiangr Ekahitiés 8NSoMk dutbledyes be capabl e
of dissolving out of the article. Mreover, when a 30 color change is

desired, Sit is rpastvaldygs cagunclede thidaremet imitefdo dgationic dyed, sulfur t he

article. Thus, jn a r e Wth the present invention, W 01/47403
PCT/ US00/ 34932 é%’&iﬁ@ﬁgﬁtc%' nati ons of non-reactive dyes and/or

reactive dyes can beorsgnpledinasnalemboaiineht) a¥ntyelisl gigmanton-react i ve
dye, a reactive dye is relatively pernmanent and will not dissolve out of

an article to URREHYE dya)ds Apped wihpth blasreed stullaym(nan-teaciymeosui t abl e
dyes. or ' pi gerr ybd et vibE, DA% tid BIdsEis beko SABEENAARS, S orent
(reacti @ dye) agentiixddplsted) the Hoebdtyee dissolvestoutt f Edpatuatignafteract i ve) to
forma green saniti zi w per.. As the wiper js. used and the sanjtizing 10
ngent i o depl eciraigd sk e e chateds B balo? e VERe ol soardidhe 5 sta ned
use, the wiper ehapgeaytrémaMify ir GeNbePWheldhy iﬁ@icﬁfin?fthé 88bsthf@At i ve dye
remaining in the wper; thereby indicating the substanti al
exhaustion of the sanitizing agent formerly located within the wiper.
As stated above, an active chemical is typically incorporated
15 with the dye into an absorbent article of the present invention. The
active chemical can be added to the absorbent material separately,
or as a part of an indicator system of the present invention. One
example of an active chemical is an anti-microbial agent used for
disinfection. For illustrative purposes, particular anti-microbial agents
20 that can be used in the present invention are described below.
However, it should be understood that other active chemicals can
also be used in the present invention.
In this regard, an anti-microbial agent of the present invention
can generally be made from any anti-microbial additive that can be
25 used as a disinfectant in the art. In most embodiments, an anti-
microbial agent of the present invention is made from stationary
additives or surface migration additives.
A stationary additive, as that term is used with respect to the
present invention, is generally formulated to establish an equilibrium
30 with the respective additive’s ions in a water phase. For example, a

stationary additive of the present invention can include silver zeolite



exhaustion of the sanitizing agent fornerly located within the w per. As
stated above, an _active chemcal is typically incorporated ,ﬁ@ t he dye
into an aWOMBUM article of the present invention. The aby 8m%% i cal
can be added to the absorbent material separately, or as a part of an

i ndi cator system of the present inventidh. One exanple of an active

chem cal is an anti-m crobial agent used for disinfection. For
illustrative purposes, particular anti-mcrobial agents 20 that can be used
in the present invention are described below. However, it should be

under st ood t hats Hged B&IEILAE hGPEERISAHES R@fhtuoﬁbﬁPa@cﬂtW@ﬂ%dé‘erﬁe present
invention. In this regard, an anti-m crobial agent of the present invention
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mgration addi tdt&%arﬁ\aﬂtjaﬁ/bgr&awn@ddetbmeareaﬁatuuhﬁtbdtt@r@mbﬁnelsed with
respect to the present invention, is generally fornmulated to establish an

equi | i brum 3ailoxltiﬁfct>nwlat¢@1seauawnaadawnp§ Sajogessi ar gomBingtiopsase. For

exanpl e, a stat r i ncl ude sil ver
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stationary addifbinvelatiedeofitaiming chlatinendibyidecsodiuint ehlpmtela:than dear exanpl e,
depends on establjshin an_equilibriumof_the hy hI ofite ions in a water

phase. Qther dPaiEhbARIE ablimipibel agent. nCSQIH%eXB &% of fistems ihdted t o,
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di oxi de10f or nuliatl.8nPatemt Nasi. 4g58&1hT 39; |41689;169[ 82275168, dni2Dd0aard and an
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U. S. Patent NogefeteRelthedSto. dadstHed 8- rrﬁc%%?alja@%nt that2Bufi’be and
5,407,685, which are incorporated herein in their entireties by
employed is disclosed in U.S. Patent No. 5,837,274 to Shick et al.,
which is also incorporated herein in its entirety by reference thereto.
15 As mentioned above, in one embodiment of the present
invention, the anti-microbial agent can include silver ions. In this
embodiment, a silver-zeolite complex, such as AgION™, can be
utilized to provide controlled release of the anti-microbial agent.
Moreover, in addition to silver-zeolites, other metal-containing
20 inorganic additives, such as copper, zin, mercury, antimony, lead,
bismuth, cadmium, chromium, thallium, etc. can also be used in the
present invention.
In addition to various stationary additives, an anti-microbial
agent can also be made from surface migration additives. A surface
25 migration additive, as that term is used with respect to the present
invention, is generally formulated to migrate to the surface over an
extended period of time. For example, suitable surface migration
additives can include liquid quaternary ammonium compounds, such
as alkyl aryl benzalkonium chloride, or other materials such as
30 Triclosan.

In some applications, it may also be necessary to adjust the pH



reference thereto. Another anti-mcrobial agent that could be enployed is
disclosed in U S. Patent No. 5,837,274 to Shick et al., which is also
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and/ or the pol Hi@usﬁ%d‘?d’ﬁ%re@%ﬁ&fﬁelﬁwr mng the for mJI at | on. In particular,
one enbodi nent of present 1 nvention includes the addition of amoni a

to both the polynein genetai,eormedthtehmlmer ixtoreeand alye sootparteat(s) he pH of
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dye conponent(s) are incorporated into a chem cal fornulation according to

the present 1threHgl@nydmowrmeetknchef applisatierrsudheds pentappnt e®peo t he base

web spraying, blade, saturant, coating, droplet throw, and foam

applications. For example, in one embodiment, the formulation can
be saturated into the web, such as disclosed in U.S. Patent No.

15 5,486,381 to Cleveland et al., which is incorporated herein by

reference. Moreover, in another embodiment, the formulation can be
printed onto at least one side of the base web, and, in some cases to
both outer surfaces of the web. Although any method of application
is suitable for use in the present invention, it should be understood
20 that the particular application method utilized can also have an affect
on release time of the dye component(s) and/or active chemical. As
such, in accordance with the present invention, the method of
application can also be selected as desired to further enhance the
control over the release time of the dye component(s) and/or active
25 chemical.

In one embodiment of the present invention, the formulation
can be applied to the base web in a preselected pattern. For
instance, the formulation can be applied to the base web as a stripe.
Moreover, the formulation can be applied in a reticular pattern, such

30 that the pattern is interconnected forming a net-like design on the

surface. The formulation can also be applied according to a diamond



t hrough any known nethod of application, such as print, print crepe,

sprayi ng, bl .saturant, coating, droplet throw, and foa I i ons.
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base web, and, in sone cases to both outer surfaces of the web. Although
any nethod of application is suitable for use in the present invention, it
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can be aPplied to tHe Hedlieraatveasmiosimeple the igsmedatian carhe poplied at i on can

be applied in ?rtﬁé b‘égé@\;eboiﬂt% ﬁéﬁernstﬂﬁpre%(?e&%}% 4 4% sur §§|Toﬁr<#he ete

i nterconnected Tormng a net design'on ace. ormul ati on

can al so be aprddt@dThcsC;mrdcmigrbmb@ddhanne@e\f@rélﬂ/Wé’lﬁﬂ@Blt&C’I’Hth@OhMQSZ 23
shaped grid. The di anonds,. in one enbodi ment, can be square  having a
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provide suffi citgabasé Wlﬂ&é‘h,tlﬁ sbhf instances, adversely affect the

absorbency of the web. Thus, in some applications, it may be

desired to minimize the amount of formulation applied.

15 In a further alternative embodiment, the formulation can be
applied to the base web according to a reticular pattern in
combination with discrete dots. For example, in one embodiment,
the formulation can be applied to the base web according to a
diamond-shaped grid having discrete dots applied to the web within

20 the diamond shapes.

In one embodiment of the present invention, the formulation
can also be applied to one or both sides of the base web so as to
cover less than 100% of the surface area of the web, particularly
from about 10% to about 60% of the surface area of the web. More

25 particularly, in most applications, the formulation will cover from
about 20% to about 40% of the surface area of each side of the base
web. The total amount of formulation applied to each side of the
base web can range from about 2% to about 10% by weight, based
upon the total weight of the base web. Thus, when the formulation is

30 applied to each side of the web, the total add-on will be from about
4% to about 20% by weight.



10 base web w thout covering a substantial portion of the surface area of
the web. In particular, applying the fornulation to the surface of the
base web W&H0V47#3sonme i nstances, adversely affect the absoPSdAdP0/d932 he
web. Thus, in sone applications, it may be desired to mnimze the anount
of fornulation applied. 15 In a further2alternative enbodi nent, the

formul ation can be applied to the base web according to a reticular
pattern in conbination with discrete dots. For exanple, in one enbodi nent,
the formul ation can be applied to the base web according to a

di anond- shaped grid Vi lscre X pRLied to the within 20 the
di anond shapes. In d&gcoéﬁg‘ggf’r?é}ﬁé’ﬁPgaﬁe’ﬁr"g&%gr‘?WiH}"ie\g‘ﬁ,gntﬂ % or nul ati on
can al so be apphegdrrhelafoe iPappiidtothd easefwétheorasehamibiine astdro  cover

| ess than 100% of the surface area of the web, particul arl from about 10%

to about 60% ofsurfasesoniaiaingrtba femulatomenn thest be zeepst by KDPWRI y, in nost
appli cati ons, té}SB?;q%re@ghé‘ésél f.‘%@Hc{%%oé{&rre&&@g%_&Qﬁ@bta%%/%ét%naeba{ié 40% of

the surface area e e baseé ot al anount ~of

formul at son appifited basearshnmaiydriffidfienthedishas ¢haviibecanithiarnbe welotm about 2%
to about 10% by wei ght, based upon the total weight of the base web. Thus,
when the for nuiiBeiegaeisoftagssANScEreny. epdrhg byl eftheeeteb, the total

add-on wi |1 be fromlﬁ%emﬁ%ﬁ%rﬁ%‘t‘%é%@&e@% tuw?{mﬂtBh thaDJEE #A 63

PCT/ US00/ 34932 24 According to one e e present 1nvention,
after the for rfubigpressed ntamphiaad with a beepliras drum by opeessrroboflheof t he out er
surfaces containing t.he fornul atjon can then creped by. known,  creping

o ocesses. Al BUBHEHEN OB PINS BV FoRpaent A EE i EnSHIRT FIBHOL e bage
web mayqguf fi cigyhrh¥r HiUERIWRiBE hbs RffeadibeBhmddiedWshd Basé Wabease
sof t ness, absorbency, and the bulk of the web. I'n one enbodi nent of the
present i nvent icausesiaahbthosepsstions ofthesvelp mbese it Nasthearodispeseda h a

creping drum byao%e% % thd 8#e|p'ingT ace. If desired, the creping drum can be

heated for promoting attachment between the base web and the
surface of the drum, as well as partially drying the base web.

15 Once adhered to a creping drum, the base web may then be
brought into contact with a creping blade that can remove the base
web from the creping drum, thereby performing a first controlled
pattern crepe on the base web. In applications where the formulation
is applied to each side of the base web, the web can also be creped

20 on the second side of the web. In these applications, a second
creping blade can perform a second controlled creping operation on
the second side of the base web.

In one embodiment of the present invention, after the base
web has been applied with the formulation, the base web may then

25 be dried and cured to form a sufficiently strong web. In one
embodiment, the base web is pulled through a curing or drying
station that can include any form of heating unit, such as an oven
energized by infrared heat, microwave energy, hot air or the like. In
addition to forming a stronger base web, the process of curing can

30 also aid in controlling the release time of the dye component(s)

and/or active chemical. Specifically, by altering the degree of



formul ati on containing the dye conponent(s) active chem cal, and/or 10

pol ymer m xture, which has al ready been applied to the bas auses
only thos%THHF?%an of the web where it has been di sposed ?8¥ﬁ§@%ﬁ$§zto t he
creping surface. If desired, the creping drumcan be heated for pronoting
attachnment between the base web and the25surface of the drum as well as
partially drying the base web. 15 Once adhered to a creping drum the base
web nmay then be brought into contact with a creping blade that can renove
the base web fromthe creping drum thereby performng a first controlled

pattern crepe Q,m\fﬁ@ LhindRAthéE bi;@ﬁ@n‘hﬂ%ﬁ ik tion is
applied to eacﬁ)‘b&?rﬁgr of the bg\ge I\S\Igb, thg b can ariéslo éégéiﬂp’gg 20 on the
second si de of retiecedw dhelehytdesseasing thecamioant of dyesecrmpdnent(gpantjobl ade can

perform a secondt.conbr ol.l ed o e%)i Bg .oger ation on the second side of the
base web. In ofE"¥hY 8|'H%"ﬁtr88?s HhQUAPEYUSHt i nvention, after the base web

has been applied w tAx §bscrivetBEcvel 8R.indiBatoP8FeteWwrdf thdYore8&mt 25 be dried
and cured to forma sufficiently strong web. In one enbodi nent, the base

web is pulled timvaitign cancke corfisired syichdghatdhatdisnelutioa rageiaf thecdygie any form

energy. not i PoBIIREE) REEIRY wiRRHASTR oo eI er bace web.

the process of centroigd.cRBr 8Rampko titd Boimposiibhroflthé pelyie migherase time of
the dye conponent(s) _and/or active chem cal. Specifically, by altering the
degree of WO 0fegreraf wetgrsumiling gsoss-brking GHing, elastinging meetsad| | i ng of
the polynmer m 1 F%j’lé ; I J t he anount
of dye conpone)rél):f%@?“%ﬁﬁ%p%gg?még%g@m cg%qufsﬂgélgﬂ]\édggﬁﬁgﬁg@ge%

descri bt@l aboveuffaientrodntrat of theydissotutidn tdie op thesdye cdmpowent(spnBgan be

cont ai'ned w t nEfeEEIkgepBATa N b eRspkEenirat b isdarert & MGRIExanp e
the conpositiogygfent BEtHRODEEBAt iIRVEAtBEean properly function to indicate the
depletion of a particular active chemical. In particular, the rate that
the dye component(s) dissolves out of the base web can be
15 controlled in a manner such that dissolution of the indicator dye
component occurs just prior to the dissolution of the active chemical
itself. As such, a loss or change in color can reveal the impending
depletion of the active chemical.
The dissolution rate of other chemicals within an indicator
20 system or article of the present invention can also be controlled. For
example, by utilizing the methods of control described above or other
comparable methods, the dissolution rate of an active chemical, such
as an anti-microbial agent, can be effectively controlled. In some
embodiments, the dissolution rate of an anti-microbial agent is
25 controlled in a manner to provide controlied release over a period of
time such that the article in which it is incorporated can sustain
multiple washing and rinsing operations.
In one embodiment, the dissolution rate of an active chemical
of the present invention can also be controlled by various
30 mechanisms relating to the chemical itself. For example, in an

embodiment where an anti-microbial agent comprises the active



degree of water-swelling, cross-linking, curing, plasticizing, nethod of
applicatig ny ot her conparabl e nmechani sns, can all prayi
sufficien?n%@ﬁ@wgl of the dissolution rate of the dye conpgﬁéj g‘g3ﬁy
effectively controlling the dissolution rate in this manner, an indicator
system of the present invention can progérly function to indicate the
depletion of a particular active chemcal. In particular, the rate that

t he dye conponent (s) dissolves out of the base web can be 15 controlled in
a manner such that dissolution of the indicator dye conponent occurs just

prior to the digephibhl e 8dlubiif San ¥AtiGmerobialagent 88h be Vfictiph, a | oss or
change in color can reveal the inpending depletion of the active chem cal.

The di ssol uti orcandiobthsf releaser tirmpatisgah panicles when aotivatest with 2@telyst em or

ilizing the dBeRoas o SR SRRl sPhBEY SuER RSyl ad e i ab ¢
nmet hods, the digrpémbigging ahentiErodlagienkehaiegactaisgize as an

anti-mcrobial agent, can _be effectively controlled. In sone enbodinents,
the di ssBl uti orfistabution, usingrelymarzagan sheruries encapseltionosed in a

manner to proviﬂ%‘?ﬁ)?@?[ﬁ&]bleﬁ% ru%krfg?dﬂﬂuel\éerfin@?r@eéhﬁ’%t r siinildf _Such that the

article in whi s 1 ncorpora can sustain multiple washing and
rinsing oper at itecisnolbgies manerdeniphmy/ed, totdrdadice slod sontral ofathe avhownt acti ve

chemcal of th resent jnventign can al so be control] ed by various 30
mechan; sms rel At 366V ARSTEIREHTHaRSSd SUPT an PHEnERESOd odias enbodi ment
where an anti-m CrOt\Nﬁén%eéBtiv%Qiﬁynhi%I?lshmagf‘étn'é’rﬁi—Mﬁ?;r%{a‘iE@@ﬁt, is

PCT/ US00/ 34932 26 chemcal, the solubility an anti-mcrobial agent can
be vari #d to coatedbdr eheapsellatad @stmestiofedabove anyi cdadisgnewvraiet i vat ed

partiole size ARGIAIPOYFRGO LTI FPRESHISA dgare i B cer o n o ze 5
di stribution, ushiediR@nyEH bdaédesids bf A6 acnieGrMgHERR 29 be USI NY
porous absor benutsia’d tgsclog(tgasc(z)allclft?r%ehy%orc]:ﬂlec;rﬁé aﬁ’tri]fimi?:ﬁohbeiél a;sglenr?t.l ?rg another
embodiment, a microcrystalline wax coating may be applied to the
15 solid particles. In yet another embodiment, polyethylene can be
used. Moreover, to sufficiently reduce solubility when using a
coating, it is not generally necessary to completely coat the particles.
For instance, in one embodiment, a 20% acrylic polymer coating is
used, while in another embodiment, a 33.5% acrylic polymer coating
20 is used. In still another embodiment, a 60% microcrystalline wax
coating is used.

The example below demonstrates the ability of an indicator
system of the present invention to control dissolution rates. In
particular, the following example demonstrates the ability to control

25 the rate that a dye component(s) dissolves out of a base web which
comprises an absorbent wiper.
EXAMPLES
Four samples of an absorbent wiper were prepared. In each
sample, the indicator system included a reactive dye, non-reactive
30 dye, and latex adhesive. Specifically, a 2% (based on latex solids)

reactive yellow pigment, a 4% non-reactive blue food stuff dye, and a



t echnol ogi es can be enployed to enhance the control of the amobunt of the
active chem cal rel eased over an extended period of tinme. Wien an active
cheni cal ,\WOU®EHT43 an anti-nicrobial agent, is 10 coated ofCEHEYdW at ed as
menti oned above, any coating known in the art to reduce solubility can be
used. For exanple, in one enbodinent, 22dn aqueous emnul sion of an acrylic
pol ymer may be used to coat a cal cium hypochlorite anti-mcrobial agent.

I n anot her enbodinment, a mcrocrystalline wax coating may be applied to
the 15 solid particles. In yet another enbodi ment, polyethyl ene can be
used. 'Vbreoverﬁa ESr-Bidnid Sdrgid barbbRAHER) RRdUbbld bintéh&htd elaBl wipercoating, it
i's not general ¥ necessary to conpletely coat the particles. or instance,
in one enbodi nerfiormaa goserawiperi & gifesent amment iofigzirdinausrogslinting e i n anot her
enbodi nent, a 33.5% acryljc, pol r . coatin 0.is us In still another
enbodi nent, a B89ALWET 85?@%4%5%5%%&9 dteé%cgﬁ%%e i%rée ﬁ@@y toﬁ?é"ttr&l(arrpl e bel ow
denonstrates t{p @bsdiution PhtedT tlhé‘d&/é%??fros§vﬁl¥iﬁg] Theliipepy gepnt i nvention
to control dissolution rates. In particular, e foll ow ng exanple

denonst Bat es t hesethuniiltthe mdpeoehangedds vellewr akhe tasalts ®f e conponent (s)

di ssol ves out of a. e ' nprises an absorbent w per. EXAVPLES
Four sanples o X%%"ﬁ%@to?%gé;%p\?@mbggﬁlo&gre prepared. In each sanple, the

i ndi cator systemincluded a reactive dye, non-reactive 30 dye, and | atex
adhesive. Specifically, a 2% (based on |latex solids) reactive yellow
pigment, a 4% non-reactive blue food stuff dye, and a WO 01/47403

PCTI USOQ 34932 27 Hycar-brand acrylic carboxylated |atex were printed onto
each wiper to forma green wiper. A different anmount of aziridine
crosslinking agent was applied to the latex to denonstrate the ability to
control the dissolution rate of the dye by cross-linking. The w pers were
5 rinsed until the w per changed to yellow. The results of the



experinment are depicted below. WO 01/47403 PCT/ US00/ 34932 28 Table 1 %
Cross-linking Agent # Rinses Required to Change Color to Y w096 1%
12 2% ZO’VO&g/é‘ﬁg%l not wash out after 50 rinses As shown inp%gogB%nt he
addition of a higher percentage of cross-Ilinking agent produced nore
cross-linking in the | atex adhesive, 28hich in turn |owered the rate that
the dye conponent dissolved out of the wi per. As such, an indicator system
of the present invention can be varied in a nanner so as to provide the
necessary dissolution rates for a dye(s) incorporated therein. In
particular, the dissolution rate of <fKediye(s) can be controlled such that
it washes out of the base web 10 prior to the active chemcal to signal the
depl eti on of the %dlioge-linkimgrhgerit. Al t #Rinkes/Reqoued enBbdnger@aonf| t he

i nvention have been described using|specific ter IIdevices, and et hods,
such description is for illustrative purposes o"fc?lnqié Ofhe words used are 15
words of descfrptiom ratgsgr tham of frmtation. 1t gS 0 be understood

t hat changes jand variations nay be made by those of ordinary skill|in the
art without departing frithe spirit or scope of tlRe present invjention,
which is set forth in the followng ¢clainws |n addition it should be
under st ood t hat a.spectSQC% the varioys enbodi mentszgay 20 be interichanged

bot h i n whol eror—n—part Therefore, Tthes: [y L f-thelappended
cl ai ms shoul df not be Iir‘er’ed to the jes?'?ﬁo;tg}r?s‘%oqbttaﬁg?g?er esgréed ver si ons

contai ned therein. WD 01/47403 PCT/ US00/ 34932 29

As shown in Table 1, the addition of a higher percentage of

cross-linking agent produced more cross-linking in the latex adhesive,

5 which in turn lowered the rate that the dye component dissolved out of
the wiper. As such, an indicator system of the present invention can
be varied in a manner so as to provide the necessary dissolution rates
for a dye(s) incorporated therein. In particular, the dissolution rate of
the dye(s) can be controlled such that it washes out of the base web

10 prior to the active chemical to signal the depletion of the active

chemical.

Although various embodiments of the invention have been
described using specific terms, devices, and methods, such
description is for illustrative purposes only. The words used are

15 words of description rather than of limitation. It is to be understood
that changes and variations may be made by those of ordinary skill in
the art without departing from the spirit or scope of the present
invention, which is set forth in the following claims. In addition, it
should be understood that aspects of the various embodiments may

20 be interchanged both in whole or in part. Therefore, the spirit and
scope of the appended claims should not be limited to the description

of the preferred versions contained therein.



V\HAT IS CLAIMED IS: 1. A nethod of form ng an absorbent article containing
acti al conprising the steps of: providing an web
cont ai ni xg ?P%%is: and an active 5 chemcal; applying a fo?ﬁffle’%o?%&ln
conprising an indicator systemand a polyrrer m xture to said web, said
i ndi cator systemconprising at |east ot dye conponent adapted to inpart
color to said web to which it is applied, said at | east one dye conponent
bei ng capabl e of dissolving 10 into a |iquid when the web is contacted with
a liquid, said at | east one dye conponent dissolving at a faster rate than
sai d active chypicrls CMMMERS: web is contacted with a liquid, wherein the
rate that said at Teast one dye conponent dissolves into said liquid is at
| east partially controlA mtéoelwfﬁ@rmmramnabsgrh:entﬂtldmcmntalatr@ra@yst em

being 15 confi t 0 aid web becones altered before
said active Qk]g%gﬁ% éé]%gﬂ%c?rgijrﬁ%e étﬁg s?t?ed during the use of said
article. 2. A et peiding dai idedrbentchvabmedntaiieg eiders aagd e detise at | east
two outer surfaces, sai d formul ati on being applied to at | east one surface

of sai deb s&@ﬁ’rﬁ'ﬁ%t said web is capable of maintaining its 20 absorbent
properties. 2 | ati on
covers | ess than ?ﬁj‘g §/oofltnsal a?orﬁégglﬁboﬁgwgg{ %g%egg%tgm faRQr‘g’\}lveb 4. A
nmet hod as def |prmé;dnennmttarernolsalmvm‘oeisaidsmldubatmdsymemrcorﬁﬁnsmgTaeleasonpr| ses
only one dye corrp nent efin in claim4, wherein said one

e oo s PoinetheR, A Ra Py PELeoIar IS HER Lt fried

claimb5, wher i n% ye. 7. A
net hod as def ?rﬁjeﬂ)géléng%laglr{?% dlvﬁggéél; Eesal deﬁgggvﬁsgéﬁio?l%%g%%ﬁw 0/ 34932

10 into a liquid when the web is contacted with a liquid, said at least one

dye component dissolving at a faster rate than said active chemical
when said web is contacted with a liquid, wherein the rate that said at
least one dye component dissolves into said liquid is at least partially
controllable by polymer mixture, said indicator system being
15 configured so that said color of said web becomes altered before said
active chemical is completely exhausted during the use of said article.

2. A method as defined in claim 1, wherein said web has at
least two outer surfaces, said formulation being applied to at least one
surface of said web such that said web is capable of maintaining its

20 absorbent properties.

3. A method as defined in claim 2, wherein said
formulation covers less than about 60% of said at least one surface of
said web.

4. A method as defined in claim 1, wherein said indicator

25 system
comprises only one dye component.

5. A method as defined in claim 4, wherein said one dye
component comprises a non-reactive dye.

6. A method as defined in claim 5, wherein said non-

30 reactive dye comprises a foodstuff dye.

7. A method as defined in claim 5, wherein said non-



30 reactive dye conponent conprises a nonionic dye. 8 A nethod as defined
inclaiml, wherein said indicator systemconprises at |east two d
corrponent‘é’o“g/“‘lﬂ:‘net hod as defined in claim8, wherein onePST/U§9:ﬂ/%f9éy
conponents is a non-reactive dye, and wherein another of said dye
conponents is a reactive dye. 10. A net3md as defined in claim9, wherein
said reactive dye conprises a cationic dye. 11. A nethod as defined in
claim9, wherein said reactive 10 dye conprises a sulfur dye. 12. A nethod
as defined in claim9, wherein sai d reacti ve dye conprises a pignment dye.
13. A net hod i | ymer m xture conprises
a pol yner capa%ﬁgﬁ %Bzﬁg{aﬁlp%hg gagtne ?OEH'(?H 815 wat er. 14. A net hod

as defined in claig 13, Mﬁnﬁtao@ asaiailnwatlﬁrc’raumvmlwmbm st ymdicatopnpr i ses a
| at ex adhesive, said | atex adhesive being capabl e of becom ng cross-Iinked
so that the dégﬁé%n&pnmr@% -at|leaatitwg YRFIRIMENSfacilitate control of the

rate that said at heast i iquid
when contacted t he?evvl t h&%tégd%&edeﬁﬁgg%%%dm %r}éﬁﬁ%ﬁ‘é‘akf#%ﬂ (a;r?'er ein said
pol ynmer 5 m xt wenpangpits a8 nan-raddiive sge,sidewheckin anothehef gamugyeonsi sti ng
of a cross-linkin (? ent, a catg} st, a thickener, a plasticizer, a

def oaner, corf5¥8p f@fﬂ%ﬁ%%@‘ve scosity nodifier, a stabilizer, a

surfactant, and 2% Comwthea%std&.h@efm chfim 9 viFRIrBREs A8 réséwéed in claim
1, wherein said actlve chem cal conprises an anti-mcrobial agent. 17. A

rret hod as def idyedcompuses acaioniatslyeei n sai d anti- mnicrobial agent conpri ses

o st onary, additiye: 9 koo TRIRGS3R A A ARaEi Tt e i oot o

10 dye comprises a sulfur dye.

5

12. A method as defined in claim 9, wherein said reactive
dye comprises a pigment dye.

13. A method as defined in claim 1, wherein said polymer
mixture comprises a polymer capable of swelling when contacted with

15 water.

14. A method as defined in claim 13, wherein said water-
swellable polymer comprises a latex adhesive, said latex adhesive
being capable of becoming cross-linked so that the degree of cross-
linking can further facilitate control of the rate that said at least one

20 dye component dissolves into said liquid when contacted therewith.

15. A method as defined in claim 1, wherein said polymer
mixture comprises an additive selected from the group consisting of a
cross-linking agent, a catalyst, a thickener, a plasticizer, a defoamer,
composite particles, a viscosity modifier, a stabilizer, a surfactant, and

25 combinations thereof.

16. A method as defined in claim 1, wherein said active
chemical comprises an anti-microbial agent.

17. A method as defined in claim 16, wherein said anti-
microbial agent comprises a stationary additive.

30 18. A method as defined in claim 16, wherein said anti-

microbial agent comprises a surface migration additive.



WO 01/ 47403 PCTI USOQO 34932 31 19. A nethod as defined in claim1, wherein
said web has at |east two outer surfaces, said fornul ati on bein i ed
to said aVOQEZ¥3 one of said tw surfaces of said web in EECEF@Q@?‘@%P
pattern. 20. A nmethod as defined in claim3, wherein said 5 fornul ation
covers from about 10%to about 60% of saind at | east one surface of said
web. 21. A nethod as defined in claim3, wherein said fornulation covers
from about 10% to about 60% of both surfaces of said web. 10 22. A nethod
as defined in claim1, further conprising the step of curi ng said polyner

m xture applied to @al d )ﬁﬁhetr%% a&gﬁ&o% nngf de\%mh]a turther

conprising the step of creping sard a surtace o sal pol ymer
m xture acti nigagstvemoatthasifaces (Haladtrmulat@prslaeldg\miphw ta saicepi ng surface.
15 24. A wiper formed E\é?t he net hod d igﬁg?bn claim16,  25. An absorbent

article contai ﬁ?ﬁbo’&%o i RO HETRGESI© g ﬁgoreéﬁleéE?sdoP%%‘?fP web
containing fibers, ogaid g%g{%rgs UEHh BN 18 Qtwhé?ﬁ Sgy&) outer surfaces;

and 20 an indicator systemapplied to said we sal I cator system
conpri si Aig at ﬂoemrlat@mm@yaes cfronpalnemttm%rbarabpug 60 % of eaidt at leastbret | east
one surface, ne dye conponent being capable of dissolving
into a |iqui d ec%n?%@"\é% therewith, said at |east one dye conponent

di ssolving at a fasyer rAt,ﬁemrbssgémq@cwd{gmggeWhéggmgg,d/\/nen cont act ed
with said |iquid such that said color of said at |east one surface becones

al t ered bef or efosmuthtiont Gavers frem aeuti % doappet 806 ok hatisswitaensrdfng t he use
of said artlclg %gedqa wat er - swel | abl e pol ynmer m xture applied to said web.
26. An articl AL & ined in clai m 25, wherein said web has 30 at |east

two out ¢p surfaces22sai dAiméihoatay defirsiceim dising, Rpthler ednipisiig the
step of curing said polymer mixture applied to said web.

23. A method as defined in claim 1, further comprising the
step of creping said a surface of said web, said polymer mixture
acting as an adhesive for adhering said web to a creping surface.

15 24. A wiper formed by the method defined in claim 16.

25. An absorbent article containing an active chemical
comprising:

an absorbent web containing fibers, said absorbent web having
at least two outer surfaces; and

20 an indicator system applied to said web, said indicator system
comprising at least one dye component imparting a color to said at
least one surface, said at least one dye component being capable of
dissolving into a liquid when contacted therewith, said at least one
dye component dissolving at a faster rate than said active chemical

25 when contacted with said liquid such that said color of said at least
one surface becomes altered before said active chemical is
completely exhausted during the use of said article; and

a water-swellable polymer mixture applied to said web.

26.  An article as defined in claim 25, wherein said web has

30 at least two outer surfaces, said indicator system being applied to at

least one of said two surfaces.



| east one of said two surfaces. WO 01/47403 PCT/ US00/ 34932 32 27. An
article as defined in claim26, wherein said indicator systemcovers |ess
t han aboulV®BUHRHS said at | east one surface of said web sEERUSAYR93%i d web
i s capabl e of maintaining absorbent properties. 5 28. An article as
defined in claim?25, wherein said indic3or systemconprises a
non-reactive dye. 29. An article as defined in claim25, wherein said

i ndi cator system conprises a reactive dye. 30. An article as defined in
claim 25, wherein said polynmer 10 m xture conprises a polynmer capabl e of

svel 11 in water. 3. A afidiche Bindath PRz, S nasid IRELAGR Sal d

pol ymer m xture conprises an additive selected fromthe group consisting
of a cross-| igysierg cayert lesa theat abgst§0% df sbckatleast engpsasacecofzer, a

def oaner, conposit articles, a viscosi di.fier, stabilizer, a
surf act ant, anr?é'gf@%c tlﬁ'al ?%Hé”eim@r(‘@é’@.bﬁ%Q%/@t‘Ptﬁwr?gs? SYLePef i ned in
cl aim 25, whergppegpisd active chem cal conprises an anti-mcrobial agent.
33. An article as defined in claim32, wherein said anti- mcrobial agent
conpri sés a stati ordfi.y atmlattioleas gefizad imalaimtase mhessind=id imslicatar cl ai m 32,
wherein said antj-_mncraobial a ent c&ﬁorrp ises a surface mgration additive.

35. A use- depeasHT CHUTESE & Ty LFasHVE sve

signaling the depletion of an

active chemical beizg exhufichslaé Hefihéd imbiaah PENWhersihi Hiinedd@s si ng: 25
at | east one dye conponent, said dye conponent being adapted to inpart

color to said SAfiareIcOmMBigER& RgClepdee of dissolving into a liquid when
contacted therew t thé:?nd ;&r‘??ﬂicﬁjélgs ﬁgﬂ??é)@ﬁm:lgirﬁ@\é' %e?eiﬂ's%?d)gﬁﬁ/h%? rate that

is faster than the ssolution rate of sal active ¢chem ¢ such that said
arti cl el@changesixtiotaonimfsesea palyther capable of swelling in water.

31.  An article as defined in claim 25, wherein said polymer
mixture comprises an additive selected from the group consisting of a
cross-linking agent, a catalyst, a thickener, a plasticizer, a defoamer,
composite particles, a viscosity modifier, a stabilizer, a surfactant, and

15 combinations thereof.

32. An article as defined in claim 25, wherein said active
chemical comprises an anti-microbial agent.

33. An article as defined in claim 32, wherein said anti-
microbial agent comprises a stationary additive.

20 34.  An article as defined in claim 32, wherein said anti-
microbial agent comprises a surface migration additive.

35. A use-dependent indicator system for signaling the
depletion of an active chemical being exhausted from an absorbent
article comprising:

25 at least one dye component, said dye component being
adapted to impart color to said article and being capable of dissolving
into a liquid when contacted therewith and said dye component
having a dissolution rate that is faster than the dissolution rate of said
active chemical such that said article changes color before said

30 chemical is completely exhausted;

a polymer mixture, said polymer mixture comprising a water-



30 chem cal is conpletely exhausted; a polyner m xture, said polyner

m xture conprising a water WO 01/ 47403 PCT/ US00/ 34932 33 swel |l abl e

pol ymer , wamowk7pes ynmer nmi xture being capable of at |east JFATIUSAP/P4P32
controlling the rate at which said dye conponent and said active chem cal
di ssolve fromsaid article. 33

swellable polymer, said polymer mixture being capable of at least
partially controlling the rate at which said dye component and said

active chemical dissolve from said article.



