WO 03/ 031531 PCT/ US02/ 25024 WATER CONTACT | NDI CATOR Field of the Invention
The present invention relates to adhesive articles having the capability to
detect Swilasjodissespeci al |y wat er, exposure. Background ofpciiesor/msoenti on An
adhesive article, for exanple a tape or a |label that indicates fluid
exposure is desirable for many uses. For exanple, such an adhesive article
may hel p detect mnor 10 Lﬁgng' rLig Lhes. Additionally, these
adhesive articles nmay be u hgﬁm @?551 X igMLb exposure of

el ectronics, especially hand-held el ectronics. For exanple, an adhesive
article that indicates water exposure would be useful for manufacturers of
el ect r oni Eiekkefithenvehtaon exanpl e cel | ul.ar phones, personal digital

Sopl hances. 1ol Herasans S RRRA e P DG AR e B B 64T T ) o
may Be pl aaRdespocihitewalegEixpodur€ devi ce, either within the electronic

portion of the device or on an external casing. If the device had been
imrersed or a sensitive conponent contacted with a fluid, such as water,

the warra I i.,ded or the cause of failure determ ned. Sone
adhesi ve g%%?%ﬁggqgggﬁm¥%?ﬂﬁiuid i ndi cation describe a layer of ink on a 20

substrate. TheAnnkhdsivedird¢ik aipeekantplaa pepe toe b habichehiat indicatet €lnabexppane &xposur e
to water. For _exanple, the ink y be in stripes or dots, ,which blur upon
exposur e BESIRRIEAPT magnuses.afof PRl sugpadbesivg gl sasliadeiea MR%par ent

covgp fil [RakOinREf4& Mt IS 9ADGitiShally) el Kdhe B fticled B R usBiPRRUr €. Ot her

b,
adhesi ve articles utl|?§% an 1 nk tﬁgt changes col or upon the exposure to
wat er . 25d8mtmgrvgatc1fexphmre_t nivegadtiamics Seapecialninandeiedd elpctannadsl dok exanihlesinv e

articles indicate. too easily under high humdit nditions. S

2adi i onalEaRaREl SRRy RAGAFs HAIeE cxilis by el PRt cat e wat er
contact atleatdni@ddvides SooPORAM e bAINAPhoRsThéksbnal arpind 4skiRfAgts, Mindthel® desired
is 30 a water indicating adhesive article that will indicate upon sustained
wat er expeyupuers thatterygdasgenn or pial elgetaiciappliangesy ke helpideferyine fyickiergtent . - 1

Vo q:_;)/ 031?a%ﬁre?%e%§9@s/ige5%éle may be placed on the electronic device, either within the

electronic portion of the device or on an external casing. If the device had been immersed

or a sensitive component contacted with a fluid, such as water, the warranty could be
voided or the cause of failure determined.
Some adhesive articles used for fluid indication describe a layer of ink on a
20 substrate. The ink is displayed in a pattern that is altered upon exposure to water. For
example, the ink may be in stripes or dots, which blur upon exposure to water. Some
additional adhesive articles have a transparent cover film to prevent smudging of the ink
prior to water exposure. Other adhesive articles utilize an ink that changes color upon the

€xposure to water.

25
Summary of the Invention
Some commercially available adhesive articles indicate too easily under high
humidity conditions. Some additional commercially available adhesive articles may not
indicate water contact at all after exposure to high humidity conditions. What is desired is
30 a water indicating adhesive article that will indicate upon sustained water exposure, but

does not indicate in a high humidity environment.



The present invention discloses an adhesive article. The adhesive article
conprises a first layer conprising a transparent film the first |ayer

havi ng a woroiso3rsaj or surface and a second major surface. pAddisoz/onoad |y, the
adhesive article conprises a second |ayer conprising a fluid transport
substrate, the second |layer having a first major surface and a 5 second

maj or surface, _the first nmajor. surface of the.secand |ayer being in. contact
W LR the  secome REPUR mYGRRULUSIPec AB pLle U er B R AR E1q Gypise
conpri sing ﬁ?stizia)ef sbxhﬁ&%@o@frm%?m fildK thd fift IaPérrtEﬁvlrx%ydeﬁrsbﬂa s@¥Re@hatked

with the second nmajor surface of the second layer. =~ The adhesive article
t hen conpsdcord major aufiasi Velditignelly, thoadhesiot amistaogamnriseha sfconéhdayBr awi ngs

Figure 1 is a.cross-sectional .view of a first enbod] f the invention.
Foure 2 1EngigheS TRaERMERET Y G sGobd IhePERROAIRL ey shiffes' ot - on.
Fi guse 3 iezord RaJos BaEideYBe Yir@h4br dufficesiaeiséond 1580WeIng th Eongaet @it .thdi gur e
4 is a digitally recorded m crograph show ng exanple 3 during high humdity
15 exposutesord maior spifacg ob eheghist lapersand adhind bayes ¢mprsising a flwid tragspastablsn An
enbodi nent ;0 ihd 1 ndi LG : i i LS,k in
Figure 1. ks A b bk i EBLUR Al Firfackibr e SEMARGE T 1
havi ng a The sdhesigg articROhsucdapdsed 4n aditbstvedgyeond maj or surface 16. A fluid
transportable ink layer 18 is coated onto the second nmajor surface 16 of
the substrate 12. The ink layer has a first major surface 20 and a second
maj or surface 22. The first major surface 20 of the ink layer 18 is in
contlict wBiigf Pessrigdomefthehrawingsr f ace 16 of the substrate 12. The adhesive

article 18._ addjti | Ly ris qﬁn i pplied onto the
second rrajplé}l?esﬁirsfa efggegfg&b@gjggktﬁzd tﬁ%k a?ﬁgﬁgkﬂ%ﬁévééﬁg’si ve article 10
addi t i onaFigyreChinrdresseatidnabvispafentcdnayearbodtndm it thetiecentiont o t he first

maj or surface 14 of the_substrgte%ﬁj The adhesjve article 10 al so

conpri sesFEHre LIS AReEsPEstivervion of the egipodippent ghova hFIBWEer 24 opposite the
second maj f Qemid ; ki t of the
i nventi onF%greisﬁstﬁﬁ?ﬁggl cfgciiorﬁEl Fi gudrr (g%‘r%ll) lﬁ#ﬁ’g 1%%%%%%%@9%??% 1(%I%gtPl ggh(gg}nrrpri ses a
subdbr at eexgsiraws defaded below. maj or surface 34 and a second major surface
36. An ink layer 38 is coated onto the second maj or surface 36 of the
substrate 32. -2 WD 03/031531 PCT/ US02/ 25024

Detailed Description of the Invention

An embodiment of the fluid indicating adhesive article is illustrated in Figure 1.
The adhesive article 10 comprises a fluid transport substrate 12 having a first major
20 surface 14 and a second major surface 16. A fluid transportable ink layer 18 is coated
onto the second major surface 16 of the substrate 12. The ink layer has a first major
surface 20 and a second major surface 22. The first major surface 20 of the ink layer 18 is
in contact with the second major surface 16 of the substrate 12. The adhesive article 10
additionally comprises an adhesive layer 24 applied onto the second major surface 22 of
25 the ink layer 18.
The adhesive article 10 additionally comprises a transparent layer 26 laminated
onto the first major surface 14 of the substrate 12. The adhesive article 10 also comprises
a release liner 28 set on the adhesive layer 24 opposite the second major surface 22 of the
ink layer 18.
30 Another embodiment of the invention is illustrated in Figure 2. The adhesive
article 30 comprises a substrate 32 having a first major surface 34 and a second major

surface 36. An ink layer 38 is coated onto the second major surface 36 of the substrate 32.
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The ink | ayer has a first major surface 40 and a second maj or surface 42.
The first major surface 40 of the ink layer 38 is in contact with the
second neyoro3msrsBace 36 of the substrate 32. The adhesi ve pamtisot/es030
additionally conprises an adhesive |ayer 44 applied onto the second ngjor
surface 42 of the ink layer 38. 5 The adhesive article 30 additionally

conpri ses Iransparent. |layer 46. The transparent |ayer _4f as illustrated
B gur oTBe to TR BEE Brst A SUR i A0 PO FIRT SurPi 43 0 FSt 5AE
adhesi ve §iapee 4681 thEhfk Ia?rmri@%ntﬁ@)&ﬁﬂl 86 BRIhY Tl F¥BFad33d of thed contact
with the first major surface 34 of the substrate 32. The adhesive article

30 al so cobpirats82. The ndhiesivs articlerdQ adhtienally samphiseszatadbesiee lazgretd appliepposi t e
t he second jor surface 42 of,,t 10, nk yer 38. The transparent |ayer
adhesi ve ?IE%C ngmgg@%? a§§t42toﬁghe§ﬁ]6£ %%% 32 and is in contact with the

rel egse |iner 'k adhesivé AR KNAitidnall g bortrises Aaraatpsdnt #yer 38, TROd t he ink
| ayer 38 define a hole 52. The hole 52 exposes the ink |ayer 38 to an

out er surfranspansat layerid@es Alserated én Higure? gomprises pdragspasens filmide a8d@ponent s of
bt dhos! . ' . : . e
€ adnes Pﬁg{nf elﬁgfe?ﬁgfl?sﬁﬂiﬁaﬁ{rﬁge%e !tﬂa}{%ﬁ? Eby@f §dh%?1lv% }’hrggg%g {sqﬁ %81&1(1(96

bel ow.  Substr i cati ng "adhesrve ar he present
i nvent i onwith cheufiiesmajos slrsdce 34 @f drpabiteatoB2.f The sibesiaa apetet 3( Al§d compriseanspor t

substrate”.) A fluid transport substrate will 20 transport fluid through
the subst? Eigase B Mhsghon ge a@hﬁél@dﬁﬁr%wp%g? t%?ﬁﬁpvi@a@r Shifecedpatids fi1m

as ggscripgqayen 3ka T‘I;hc R%aﬁ;ﬁﬁenbﬁrer@dﬁgﬁv@%ﬁeﬁ@ Qs g%‘f khe duBstBREY2 and is

enbodi nents, 't he urd transpoft substrate I1s a fibrous substrate. The
fi brous sima®nraat with she rglenerlaiel §0.capabl e of absorbing a fluid. However, the

fibrous substrate generall i1l not rate |i. hi um di

envi ronment . | ThCERBRRR LA FoneRce s At it e et Bal s or ben
subst r at eThelhle $2eRposadER iMeRYersIZASah duker sSrfAL T ElIthe/adheélfe BificR MRt eri al
that rmaintains a cohesive formwhen wet. Suitable substrates include

paper, such asDeteils of e scompensats gfdbepdhesiye adiclengd|the prgprart invsudosatgnd copy

gra papgr ﬁg [ , woven and nonwoven fabrics and pol yol efi ns may
be ggl tab ghesqul{léeg[%y‘%Pol yol efins may be treated to enhance fluid

absorbance, for exanple by 30 treating with a hydrophilic coating or
bl endi ng the polyolefin with a hydrophilic fiber. However, any coating used
to make tB@bsHateyol efin hydrophilic should be chosen so it will not

interfere w t hrpOfiy;lGAGLarihgIRhds el #ilie of iR RERASIhVEON I5GRdes MiubstRkOW OF

spunbond -3
capable of fluid transport (“fluid transport substrate”.) A fluid transport substrate will

20 transport fluid through the substrate. For example, the substrate may comprise a
microporous film as described in U.S. Patent No. 5,238,623 to Mrozinski. In many
embodiments, the fluid transport substrate is a fibrous substrate. The fibrous substrate is
generally capable of absorbing a fluid. However, the fibrous substrate generally will not
saturate in a high humidity environment. In certain embodiments, the substrate is a water

25 absorbent substrate. The water absorbent substrate is generally made of a material that
maintains a cohesive form when wet. Suitable substrates include paper, such as cellulose
based paper, for example paper towels and copy grade paper.

Additionally, woven and nonwoven fabrics and polyolefins may be suitable
substrates. Polyolefins may be treated to enhance fluid absorbance, for example by

30 treating with a hydrophilic coating or blending the polyolefin with a hydrophilic fiber.
However, any coating used to make the polyolefin hydrophilic should be chosen so it will

not interfere with, or react negatively to the adhesive chosen. Melt-blown or spunbond
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WO 03/ 031531 PCT/ US02/ 25024 techni ques can be enployed to nake such
nonwoven webs. Nonwoven webs can al so be prepared, for exanple, on a RANDO
VEEBBER ( Rapde/0838por at i on, Macedon, NY) air-Ilaying nachi meTarsopesoad car di ng
machi ne. Representative exanpl es pol yol efins include, for exanple,

pol ypr opyl ene, 5 pol yet hyI ene, high densi ty pol yethyl ene, | ow densi ty

pol yet hyl ene,. I|ne Si t eth | ene i near tra.l

densi ty ﬁS&S”é‘ﬂWF%‘h f)‘g %‘Teﬂ% nw §8|W§b3n§q)nwﬁf%WF csan a}rc’é’t may be
useful foirepdign, %&bé(taﬁﬁ‘rllee oftfa MNDUW@BER (R&Hol WipbaGdn 38adedbNY) POl yest er
(e.qg., polyethylene terephthalate) vinyl copolyners, such as polyvinyl

chl ori desair- lawmgrmmha@mrmnmrchmn@ﬁlpnasu ci zed, and pol yvinyl acetates;

ol efinic copolymers uch as 10 C

et hyl ene/ vi nyl ﬂe&’cf%s[egﬁa Ve S’bagfplensel?o%t)&éégfsg élﬁ?% r}g’i & ya‘ln% i gﬁﬁ@?&ﬁ IE?‘y’r ene

copob y mergolyctiglesd, Righaieasins mitydteylend; (v Haney polyehyldneclineat owedsensand

copol yners; pol ycaprol act ones; and conbi nations of the foregoi ng M xt ures

or bl endspalyethyene, ndilingag ulsra lgw depsity palyethylang, andpplybuiyleass. AAdditonah as
pol ypr opy, %ﬁ@ﬁé]@?ﬁa’( ﬁ{ag%le%?gful 32 kye%uﬁgtﬁﬁé]gf t‘ﬂQ:p e%ler?tflh%ntlon 1nclude xB/lon
an 15 used.

pol yur et hane/ pol'ycarbona pol yur et e/ pofyester, can also

Speci fi ¢ plgsspr ésg.opolyehylehd erephiisiate)l emyl cupolsdeers, soeh dupadgenyapiiridesuch as
Westvaco U trasorb FP " ent cell ul ose_paper commercjally

avai | abl 9th B tl‘\?@é‘t%d’(‘)‘?@éﬁ‘%ed@fm‘&‘gwlpﬂr%eta@n?lﬁﬁ% CORYEMETLIP L e may

al sggbe 1850& HRRYs, RARA, I t he
trag(()anamze t%DYPL%J%aS ggé;ézflpg Wi %g 26%@‘2%%%?‘3%?‘%@% gcrrgg)'? Fglr(]aal Paper,

Menphi s, bBeadigsssepend mmbn?ere,rﬂnddthwmm@,ropmempelrymbs @cl‘rybnpols/mssm eis
flat The su strat

. |
Subst r at €SB re ARG 8B penPinhons Pt fRboreERi IR & bids o
vi si bl e. dng éir%m of PRtk fRINIStorhéle: HUBAAI 8h@h dsolromiaiiolycidaenes, even

when wet . | uid Transportable Ink Fluid transportable ink is coated onto
one sur f aradyusethanedpalyeletin, sodyvreshans/pal yaarhomte, polyeiethanefRolyssiefefanaler b a
aggrm %& f a pignent or a dye solution produced as a fluid, paste or a
on exposure to a fluid, the fluid transportable ink is nobilized
and 30 fl ows wpebificreafmbples df suitableginbitieeessintlade atdlulése papereswehtasdi ments, a

hol th b h Kk f
t ﬁ eel :.]E |W%§t§5002¢@%c>erng%? |1€Ia§§§e%pﬁ<§f§g$té:eﬁn1%seasgﬂe? E()Smrlngrcga ley ac\iilaﬁgblg %remsnt ©

Westvaco Corp. of Wickliffe, Kentucky. The substrate may also be a standard weight
copy paper, such as paper sold under the tradename COPYPLUS Standard White,
20 available from International Paper, Memphis, Tennessee.
In many embodiments, the water absorbent substrate is flat. The substrate may be
clear, white, or any color. Generally, the substrate is opaque when dry, so the layers under
the substrate are not visible. In many embodiments, the substrate is permanently opaque,

even when wet.

25
Fluid Transportable Ink
Fluid transportable ink is coated onto one surface of the substrate to form an ink
layer. Ink is defined as a dispersion of a pigment or a dye solution produced as a fluid,
paste or a powder. Upon exposure to a fluid, the fluid transportable ink is mobilized and
30 flows with the fluid through the substrate. In some embodiments, a hole in the substrate

exposes the ink and assists in the displacement of the ink in the event of fluid exposure.



-4 WD 03/ 031531 PCT/ US02/ 25024 For exanple, a water soluble ink is
suitable for the present invention. In specific enbodinents, the ink may be
HP | nk Jewoamansrssdge 51649a printed blue ink, comercial | ycTasaztzapd e from
Hewl ett Packard Co., Boise, lIdaho. O her exanples include blue dye powder
sol d under the tradenanme H DACI D AZURE Bl ue dustl ess 20DA2228 5

comercially ailable fromB.F  Goodric I nci nnati, Ohi.o d red dye
sol d under t he" Tt aHB Rt a?Aé@B@@n%&uﬁgﬂﬂpféﬁ%Wﬁ"éI‘rfvﬁf“é%?]?‘a?B?Cég? rom
BASF Cor pemndiMNBitBlthe ki Sy bV IdIEYei @urtridgees 1608a pted Blud i HIDRbMBRrQMI he
substrate. In other enbodinments, the ink 1s dispersed on the adhesive

| ayer, whivaeHable fiomeHewlettRyiakari ifios Baise, ddaghowQthereamplgb ichugliedluetdye 10 i nk

may be di spersed .usi.ng, vari ous i Lnting. te i chosen to be
ur t abl ¢ ROTeD S P Ep oo B PACHE SR BRI EEOBATRE 1 2a" s ng
an i sk | edonfthérofafly availibiv/ité@ BF] Gbodigh, Cinexagti aPiibandkdddyengld wiklet @ pr ess
printing or powder coating techniques. The ink may be di spersed on the
subst r at etradgnamg EASIUS QJs Red ¢ 2N gemnesgially avpypkle fromy BASE 1R ¢fddowt t ern, a
random p 18 Newlf, Sce?rrpl ete coverage. 15 Adhesive An adhesive layer is
applied, Tor ’exarrpelre coated or |lam nated, onto the surface of the ink

| ayer. The adhHs ivik ni@beltispered ad hiksisubetraté.oIn @karguhtedamédis thainkyis bondabl e
(hot- nelt) adhesive gr an_ultra-violet activated adhesive. neral |y, the
adhesi ve igBrEtedion the aghepive daygr avhighisithen Rroughi dup &entaﬁr%&@ﬁégﬁ%% ﬁlliy?e

adhegi ves;.ar. Nar, rd i i

senglét i vemgélﬁdgg)i% \r}ggsp%ggf g u\%\%?lvgﬁ%lgsvgqoaﬁgg %)r?eprg?ﬁlgrt%@ﬁgﬁgg &SI%((JI%?? tﬁees%?tﬁglgart to
possess pioope@atticelr inkc IFodexamplhahé okl may beydispetiedaggrgemsink get pridteper manent
tack, (2) adher.ence 10 a s}tljbst.ratel\/\%th no_notre thandfi n(%?r grgs.sure, (3)
suf fi ci en$™@4BF PIPYNG §'ehB$aPYME REBUDE ‘Hifh BIEHBINHIRLT PRV AELTFEE &P A8 Resi ve
strengt h T AR i BREshetse R the fuboimatt Nea Farichf BEEBEhge MO Yx MRS U €
sensitive adhesives must satisfy these properties under an array of

di f f er entpredetersynedspasters gdandoghpattei @r complsterapye1sge.i ncl uded in the pressure
sen 'Btive adhesive to optim ze the characteristics of the pressure
sensitive adhesive. Any suitable pressure sensitive adhesive conposition
can be usgdhdspe this invention. Cenerally, the pressure sensitive adhesive
should not interfere with the ability 30 of the ink tq transport with a
fluid, for exaipreéhasivelameis wpligs (far Grampiatapisdiordymingied, onto the surface of

the ink layer. The adhesive may be any adhesive, for example a thermally bondable (hot-
melt) adhesive or an ultra-violet activated adhesive. Generally, the adhesive layer is a

20 pressure sensitive adhesive. Pressure sensitive adhesives are generally characterized by
their properties. Pressure sensitive adhesives are well known to one of ordinary skill in
the art to possess properties including the following: (1) aggressive and permanent tack,
(2) adherence to a substrate with no more than finger pressure, (3) sufficient ability to hold
onto an adherend, and (4) sufficient cohesive strength to be removed cleanly from the

25 adherend. Many pressure sensitive adhesives must satisfy these properties under an array
of different stress rate conditions. Additives may be included in the pressure sensitive
adhesive to optimize the characteristics of the pressure sensitive adhesive.

Any suitable pressure sensitive adhesive composition can be used for this

invention. Generally, the pressure sensitive adhesive should not interfere with the ability

30 of the ink to transport with a fluid, for example by reacting with a treatment on the
substrate. The pressure sensitive adhesive component can be any material that has

pressure sensitive adhesive properties. Furthermore, the pressure sensitive adhesive

-5-



substrate. The pressure sensitive adhesive conponent can be any materi al
that has pressure sensitive adhesive properties. Furthernore, the pressure
sensiti vewadbesisse -5 WO 03/031531 PCT/ US02/ 25024 conpomremUSozaesde a
single pressure sensitive adhesive or the pressure sensitive adhesive can
be a conbination of two or nore pressure sensitive adhesives. Pressure
sensitive adhesives useful in the pr,e,s??i%hi nvent.i on incl ude,. exanpl e,

. fo
those bastUMRAPCRLGANDSI2 singlpRessuresansitine pdhesiysOr the Pressiiesgasifiyqaghesive

copol yner g R0 sorBiation o106 0F moROpréssulEieRdiAivs ¥dms®es. (1 ncl udi ng bot h
acrylates and nethacryl ates), polyolefins, and silicones. The pressure

sensi ti ve adheBiessurersppsitize adiresven tisofultin theypresent vwentiaadnclpde foraxampleray  be

added to base terial to formithe pr,essure sensijti esive, ef ul
tackifier Osqalia}?iagglé?atflf)arl r'gf?g’f‘?pfyél,thern(g PRy paFen® 3’%?(:'}1(5(:,0 iéglly gl%ggf ?’él\g'ﬁi? ficar bon
resi ps, atth&Baidlg (rhéthie ReaMiding bbthsicryddies il aRsrylats)) polyoldfias, and

materi al s can be added for special purposes, including, for exanple, oils,
pl asti ci z&Heoneant i oxi dants, ultraviolet ("UV') stabilizers, hydrogenated

butyl rubber, pj i i t . sure
sensitive ad he@bgé@ig%?%saegg V% %&lge? ﬂf’ %gag{ﬁegﬂ%ér@‘b‘%%m%ﬁ% t%%ﬁe‘ﬁf‘ré %&S is a
(et h) acriyd adieptes baweansetiitd foren the passure pensitbveAdhgs(vee tUsefid cackifiess pressur e

sensitive adhesives are derived from for exanple, at |east one alkyl
(met h) acr Prhide. 188 PAMBG ABHR £StEEHNG QIO IYHERIFRoN rPRb AlDatScy v at e

i sopgnyl hﬁﬁ{>e/4r@&ﬁmsi§s,;£§&| eritUbdths. a6fh¥t Rb@riak8h BY hadd@py¥t spRéiaY pihsednd

n-butyl acrylate; an east one optional co-nononer conponent such as,
f or exanpineludingefdreaamplei ailsaplasticizars\ahtioxidatig udravivleti (YN pstabibikérslone,

net h) acryl am de vinyl ester, a fumarate, a styrene 20 nacroner, or
((:onbi )nati Ogﬁﬁlgfﬂg%flwléﬁ}?&&gﬂgl‘i}énti,ﬁg&lﬁgﬂgﬂ(f}ggpﬁ) ac)r/yl ic pressure sensitive

adhesive is depy Mﬁ@nﬁt{o@{ﬂl&@;m@?f&sﬁb@sensﬁiveradh@,b% bZRd bR iaBlRhstRMECeNnt  of
acrylic acid and between about 100 and about 80 wei ght percent of at |east

one of i spdrtmethaenidiafess., is a(BeHyacrespressies sensitive aghepivblit y| acryl at e

CONpQsi ti ri] Yol AN . . SUi I %‘&(g) f t he
Comae! RO bGP B e Ry B AR5 SRR, TR
per cent aglkyl (netiairgadsdicd @ionoater alinhuls, B0 etdmplafiosdctyd cmeitghidonpaylcent of at
| east one of isooctyl acrylate, 2-ethyl-hexyl acrylate or n-butyl acrylate
conposi t i #Ylaterhaneiriduty) aciyiafers-¢8ylalissyl aavlsiagd ity meryladgend i icay any
sui tabl e GOAId g -mBI MG oRPoh&ft R HME for BRAMBR AR Bac € a8HNGR|IVE | ayer
may be forne y contl nuous
acetate, N-vinyl pyrrolidone, (meth)acrylamide, a vinyl ester, a fumarate, a styrene
20 macromer, or combinations thereof. Generally, the poly(meth)acrylic pressure sensitive
adhesive is derived from between about 0 and about 20 weight percent of acrylic acid and
between about 100 and about 80 weight percent of at least one of isooctyl acrylate,
2-ethyl-hexyl acrylate or n-butyl acrylate composition, preferably isooctyl acrylate. A
suitable embodiment for the present invention is derived from between about 2 and about
25 10 weight percent acrylic acid and between about 90 and about 98 weight percent of at
least one of isooctyl acrylate, 2-ethyl-hexyl acrylate or n-butyl acrylate composition.
The adhesive layer is applied onto the ink layer using any suitable coating or
laminating technique. For example, the adhesive layer may be formed by continuous
forming methods, including hot melt coating, drawing or extruding, the adhesive
30 composition from the elongating shear force device (e.g., a draw die, a film die, or a rotary
rod die) and subsequently contacting the drawn adhesive composition to a moving web

(e.g., plastic) or other suitable substrate. A related continuous forming method involves
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form ng net hods, including hot nelt coating, drawing or extruding, the
adhesi ve 30 conposition fromthe el ongating shear force device (e.g., a
draw di e,wa BioBrsstdi e, or a rotary rod die) and subsequentPicy/wsozve®es i ng t he
drawn adhesive conposition to a noving web (e.g., plastic) or other
suitabl e substrate. A related continuous form ng nmethod involves -6 WO

03/ 031531 PCT/USD2/ 25024 extr.udi ng, t he adhgesi.ve .co sitlon d

co-extr ud%?ﬁmé{é&gx‘gﬁ@ ’cvé_rcPHlpoTlﬁgwlgd } F?"ﬁ%&f%ﬁ backing g@?efﬁ%%rP Weaaii[’]lgilglfed
product t ghd QJolihgtheAdesd ¥RAE@RE forfd HLAdnE AN {ap.OOer @6MtimBus fiRinpds i nvol ve
directly contacting the adhesive conposition to a rapidly noving web or

ot her sui mathiods pvelverdinectl s ednsacting ehe adbpsive eampositiontio @ rapifly raenieg web or
conpositi is.5 appldied 1o | . I . US| ..di e havi ng
Fiexi bl e gng! fiduRerofed St BNnEMEREHRTEE R BBt & 17

addi 5i onahgptied €o fhemiddndpretritned MebeegialiO Vi AELIBE dieTEpd)etkh as a rotary

Al ternati vei)%é t he adhesive may be prepared by dissolving the conponents of
the adheidybc.cbapatiiesive faypnmay additiennlly bgdarmed hynnydoa-coRHNS CPMEver t he
substrate A0 Transparent Layer The water indicating adhesive article of

t he pr esent 'nvention additionall y has a transparent |ayer conprising a
transparent fi Alremativdlg thé adhdsive anyperprepagedshybdissolting thElvempbnans pfthe nt

| ayer is opn the substrate surface gngﬁite t he ink Ialy r. .The transparent

| ayer 15 SIS CORBOPRYLAE PHENEHGE a3 folpde agg gagingoe ‘gf‘ spRi{fafe the sane
sizgpas the substrate. GCenerally such a layer may be waterproof. Such a

| ayer protects the water indicating adhesive article from noisture during
human hand@itansgprentd.ajerom dew condensation. Additionally, the additional

| he. i ndi cat i ' icl g | d
Submer of on and | ey 8k ndiaten o8 oo BPEPie G Bt bR b "Gor ng
20 hum di {rinsparendiaGtdhdpriog a thaispueédt dlm Athe fhidapinsSportifg sibseaepahent | ayer

is printable wusing a varletg of printing techniques, including ink jet
printing, transparenl laysrdmen gie spbstrq sigface pppasite hsgdrla et Thei transpryent|layer

2, TPor eaExEhE BRRRN T < PXRfg Tk e, B By e theNeRle AR TREUNENG T et
al .). 25 Gbeerhlipnrharieydr niaberwaayprdody Sudna hgitrgsoteets|tizyeater adicdehgi | ed in

Figure 2, to adher the transparent layer to t substyat e. ternatively,
thg trans?fiﬂeéil‘i? art orﬁ.élgplggre = gélaman){landl}ng angeflrom ew/con ensaﬁ\llon. y

Additionally, the additional layer may protect the water indicating adhesive article during
prolonged submersion and may extend the life of certain water indicating tapes during

20 humidity aging conditions. In certain embodiments, the transparent layer is printable
using a variety of printing techniques, including ink-jet printing, thermal transfer printing
and flexographic printing. In addition, the transparent layer may be a multi-layer
decorative film such as, for example, those disclosed in U. S. Patent No. 6,117,530
(Jonza et al.).

25 The transparent layer may have an adhesive layer, as detailed in Figure 2, to adhere
the transparent layer to the substrate. Alternatively, the transparent layer may be adhered
to the substrate by high temperature lamination, thus eliminating the need for an adhesive
layer between the substrate and the transparent layer. The transparent layer serves to
protect the adhesive article surface from dirt, debris, and handling contaminants as well as

30 holding the color within the paper when the indicator is immersed in water for long
periods. When an adhesive article without a protective film is immersed for long periods

of time, one potential problem is that it will bleed out or wash out and start to turn back to

-7 -



to the substrate by high tenperature | am nation, thus elimnating the need
for an adhesive |ayer between the substrate and the transparent |ayer. The
t ranspar ewD oBaysBs1 serves to protect the adhesive articl epsardfsazesoks om
dirt, debris, and handling contam nants as well as 30 hol ding the color
wi thin the paper when the indicator is inmrersed in water for |long periods.

When an adhesi ve arti.cle vmthou tective i )mersed for |ong
peri ods BF opiginal ngRdndicating cplor ‘Eﬁ‘&gi ’é’"}%{ ﬁetre?}fsﬁg B} L3S 8ok or wash

out and sgajoked @ Wtk &S l&ellgé?ldlrf 7up\69t9e3/ngéi11§}3(;f tRChpPEre/ ﬁﬁﬂ%@swé Beicle _
original, non-indicating white): thus giving a fal se readi ng that it
was not ‘QKb@E@dJTQtOCMtfém maﬁy begm tiecbelnmgmge ifpomersed fomlong periodsfof tie.
substrateg an adhesjve ar I N

r

ol ornt oo HpReyd e Sudidic e i K blgithe ol ehR il 1 g TP bR ik

artisle \épataar andw L R Hleéd oo isihiektaMftdr 1R ptrfbbeomh@imﬁlaee&espehﬁdwe 5
paper wi Il not bleed out or disintegrate after Ion][%éperl ods of tine

i mrers ed . exgpwdgsidf ¢ranspazamp laysrsshitable oy she prgsent inyeptonsinelude UEV(obackad pr esent

i nvention cl.ude UPV!

t radename' %%o?&r% rk’heor‘?’fg‘:ﬁ@na%E]lrﬁ g%stgéé?gn %Q*ﬂ%réﬁ%ﬁ&ﬂ%pr opgﬂ %)e t apes
such as t 60 @oBptdbylend edpet hihtak aiskaa asid uSdatthatrBdnnaﬁeacbmg BbaBzalidg Pagend

pol yester backed tapes such as those sold under_ the tradename_Scotch Box 10

Seal i ng Tapeangswlyester Bagkeal tames sueh 23 thass slA upderthe tradanameiScaichk Bog 7861; al |
COMygr Ci aééa\:{ ?‘ﬁ?é@% Sr Biam n%nﬂ}gﬁ'@ferqfn lgitntabféaﬂlm'flyeé 7861di,jii onal Layers
The wat er 3 I ng tape of e present rnvention may conprise additional
| ayers. dcﬁmﬁamaﬁyamllable ﬁmnéM@onqhameufSt ParlpMNse an additional fluid
transport substrate |ayer between the adhesive |ayer and the ink |ayer.
The water indicating tape may also conprise a release liner, such as
silicone goatierhinansk or film adhered to the adhesive wuntil the tape is
ready to be adhered to a surface. If the tape is sold in aroll, it may be
beneficial to Heiwater wdisating ape of thalprf(sentgnvent@wmawoammés ndditionad keyewe) to
t he side of the si:te th hesi v t The wat er
|nd|l§at| ngorzféﬁlelgf g ?rglg dlme?ts Cﬁm%gFee%nean ltiw%eﬂ?l orr?nlsps ngltrﬁ)gt atg{ Fed

gener al | ybdiyeanat laa&sﬁvesagkw hhidithe 1ﬁ51a§les C]I’Hebﬁader\/mﬂlbatﬁlgf rJapa ﬁhay aaas portabl e

i nk. The substrate 25 may he in the formof a sh a long
strip suitupriserdeleas)linenguehes siiGoae cpptedipdrer pPhitbn, a@db%neqi tQ)ThetaQ]BféWeThe i nk

may be coglihd GpSRTBAREbY aSRYE 1ol NGufiibSt rate, or may be

If the tape is sold in a roll, it may be beneficial to add a release material (e.g., low

20 adhesion backsize) to the side of the tape opposite the adhesive.

Method of Manufacture

The water indicating adhesive article of the present invention is manufactured

generally by coating a substrate as described with a fluid transportable ink. The substrate

25 may be in the form of a sheet, or may be a long strip suitable for rolling the final product
into a roll of tape. The ink may be coated to completely cover the substrate, or may be
coated in segments or a design. The ink must be coated so that the ink does not bleed
through the substrate. For example, the ink may be coated onto a release liner, and then
transferred to the substrate.

30 Adhesive is then applied to the ink as described above. The substrate and the ink
may then be completely coated with the adhesive, or may be coated with segments of

adhesive. Such a segmented adhesive may be desirable in embodiments where the

-8-



coated in segnents or a design. The ink nust be coated so that the ink does
not bleed through the substrate. For exanple, the ink may be coated onto a
rel ease Iwoes/3@sd then transferred to the substrate. 30PAwhise2/28024 s t hen
applied to the ink as described above. The substrate and the ink nmay then
be conpletely coated with the adhesive, or may be coated with segnents of

adhesi ve. Such a seqgnent ed. a Si v d ble i odi ments where
the -8 v@‘@ﬁ?%%ﬂ%’ WF%H@/ E% eg%gegtjeﬁzhye[ﬁ% eﬁ‘é’ve%ge g@heﬂv%s %hﬁﬁt may
be aff ect gslelda Witea adéiRS 1inE: if dét@e@dhesive is then covered with a rel ease
liner if desired. In other enbodi nents, the adhesive can be nade into a

transfer tape Wtb@mbvglmwés tlmﬂ@ﬁl%%thﬁp@%dqmﬁha trefisferdapecyrgopbng g or
t d |
SogTent s by bh g, <RAGIBRDARS [ ERRep P RNEL e RIRRRS

t he ki ner soatdd Wiﬁl@afrélaems tedtirgapfthe aranifer trapérn\maﬂetby @4fingbettveen ewthiisdry,e
surface. The _adhesive surface nmay then be applied to the ink |ayer, or the
adhesi ve 9@ 9fdbelinggyohie t@a%f@re@pmnrbqrﬁ@ow% AEXPPEEH BHhesYESUTTAGE. A t hen

| ami nat ed,, [ r

transferr |&nh§SItRIE %Ezéﬁry@ga% lc))et g%gu glt? #Igtlglély&egpﬁégdi\ﬁsdnﬁaslu%g%g?gb?ray be
creat ed byoatsainwith therftpid trensahﬂaiils irkreind thcm:lllanmmhnal toltbdsibstratt oThe estaaiming by
die cuttin thg shedet sheet @é the into any size or shape,
such as § BRer St Séﬂu“&? grring the ﬂiﬂ?@t %‘ﬁ@et may be die cut into a
cirghe with a ﬁfdmaﬁeIiabesrrﬁaa,lt?ercr&a{wdlby‘sccmvlehmg%@glfeeISQﬁmGiﬁcﬁemgm 1686l Itbng.
Speci fic exanples include réectangles used for an informative |abel, or

smal | ci retasplpbudieduitingitheshent. elhecshegnnay biedie et mtp&nmezetqramamhtau ayer
may be |laminated or a ed t bst rat ri.or to .converting the
Substr at cORIESTanSHRs O daar PRt n AR IR e Pl bt shelsc R T olapler
transpar egfeatet 8¥R5 midlidetdRdof isé bEhaMNRS! Specifid éxahplalfihduderouagies ased for
exanpl e in enbodiments as depicted in Figure 2 wherein the transparent

| ayer ext&¥%@8 lrtf@y@ﬁwetlml,éwg@aﬂplrﬁlﬁéplas%@ﬁlldata@elem@m@%\aa@ ment illustrated

' n EBQUr es 2 agfl éaﬂﬁ%regﬁg% tl%hrn dWorGidhied % ﬁ‘g sﬂthﬁFéeénorfth exanpl e

ie cutting, arou existin esive artic creating an overlap
of the t remﬁ/pamgnhe sfubhmtasntsaemdmdi?algahehslnzepardte&mudden@fts ttheetraddparsntv e

Article The adhesive artjcle of th resent ventlo aroll of
Db, Sholbserriaande 1o 55 shrisy Btigla Pk VBRI MrAdiPP IR PATBRIISH ¢ ose

embodi Meni&icitd'f BgHRY \Vﬁ'eréi'htthé:ﬂrﬁlsb&ent layer extends beyond the edge of the
substrate. The embodiment illustrated in Figures 2 and 3 may be manufactured by cutting
20 a label, for example by die cutting, around the existing adhesive article, creating an

overlap of the transparent film as seen in Figures 2 and 3.

Use of the Adhesive Article

The adhesive article of the present invention may be a roll of tape. The adhesive
25 article may also be an individual label. In these embodiments, the adhesive article is
placed on a device, such as a portable electronic device. In some embodiments, the
adhesive article is printed, for example the adhesive article could include warranty
information in addition to acting as an indicator for fluid exposure.
Upon exposure to a fluid, the adhesive article of the present invention exposes to
30 indicate the fluid contact. Depending on the ink and the substrate used in the adhesive
article, the fluid could include polar solvents such as alcohol, non-polar solvents, bodily

fluids and water. Generally, the adhesive article can indicate exposure to a fluid if the ink
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pl aced on a device, such as a portable electronic device. In sone

enbodi nents, the adhesive article is printed, for exanple the adhesive
article cwolodosrsel ude warranty information in addition t@caatSongsoas an

i ndicator for fluid exposure. Upon exposure to a fluid, the adhesive
article of the present invention exposes to 30 indicate the fluid contact.

Dependi ng, on I nk.a trate used.i rticle, the
fluid coutdom h@l B4 %‘B?ﬁ?é ﬂg@gﬁf g‘“?ﬁgﬁﬂﬁgu% t@%ﬁ'ﬂk)hsmﬁoﬁiﬁgfﬁ?l?sEﬂevent s,
bodi Iy  finwklfondHeWAtRI to iFaREE dhd ¥ V\goﬁdﬂ@ e f161S cyainidg water, g@e¢h 4sndi cat e
exposure to a fluid if the ink -9 03/ 031531 PCT/ US02/ 25024 is sol uble

in the flenngumpble alehgliodrinksy ansports t hrough the substrate. Specifically,
the invention enef | h .aj ni ng
wter such acObBSRA A aRasbr RN b fichofe HRATHIE L IS LIBUIAL " 1O

| nveﬂt | Oneanhldsu H’hh@ﬁrtichlaumatﬁtaﬁﬂarby ainbenté (ﬂhdr&m agwel 28>3lge| aditibhe and
particular materials and anmounts thereof, as well as_other condjitions and

details, 9als: derifed inndsse é&%ﬁpwh@%moa hsosedetoyurdply Jimyih dhasyinyenton. ¢ hi s
i nvention. EXAMPLES Materials: Item Description Supplier Substrate B
Westvaco U trasorb FP Westvaco Corporation of "matte", absorbent,

cel | ul oseEXAMPILES e, Kentucky paper Substrate C Hammerm || CopyPl us Copy
Internati](g/lnal aper of Paper, 8 1/2" x 11 ", 84 Menphis, Tennessee

Bri ght nes S:Blue Inkjet "Blue" fromHP Inkjet Hew ett Packard Co., of
cartri dge 51649a Hjs€, Tdang Tnk F‘ﬁé’schﬁﬁd SCOLReq 431N Bfsh1i-0T P ot Mount
Adive, N e B anm Tat T g rz?é&‘l&v[? ouvr' KGVIVE V’d&' Ip Bt .
Paul , Lam nati ng Adhesi ve M naeso a lt Prc é‘% ? i)
Prem um 3M Conpany of St. Paul Pr?ofgdﬁ 5@?8?& Fi nnesota
Substrate C Hammermﬂl CopyPlus Copy | International Paper of
Paper, 8 1/2" x 11", 84 Memphis, Tennessee
Brightness
Ink —Blue Inkjet “Blue” from HP Inkjet Hewlett Packard Co., of
cartridge 51649a Boise, Idaho
Ink -Red FASTUSOL Red 43LN BASF Corp of Mount
Olive, New Jersey
Laminating Adhesive 3M™ 467MP Roll 3M Company of St. Paul,
Laminating Adhesive Minnesota
Transparent Protective Scotch® Premium 3M Company of St. Paul,
Film Transparent Film Tape 600 Minnesota
Transparent Protective 3M™ Thermal Transfer 3M Company of St. Paul,
Film Imprintable Film Label Minnesota
Material 7861, 2.0 mil Gloss
Clear Polyester Thermal
Transfer, 0.8 mil 300 high
strength acrylic adhesive, 3.2
mil 55# densified Kraft liner
Transparent Protective 3M™ Thermal Transfer 3M Company of St. Paul,
Film Imprintable Film Label Minnesota
Material 7876, 2.0 mil Gloss
Clear Polyester Thermal
Transfer, 1.8 mil 350 high
strength acrylic adhesive, 3.2
mil 55# densified Kraft liner

10
The following examples describe the making and testing of a water contact

indicator. It is understood that in all the examples, the order of the process may be altered
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Transparent Protective 3MIM Thermal Transfer 3M Conpany of St. Paul, Film
| nprintable FilmLabel Mnnesota Material 7861, 2.0 m| G oss Cear

Pol yest erwOhensmB1 Transfer, 0.8 m| 300 high strength aecyltusoz2abesi ve,
3.2 ml| 55# densified Kraft |iner Transparent Protective 3MIM Ther nal
Transfer 3M Corrpany of St Paul FilmlInprintable FilmLabel M nnesota

Mat eri al r P 1.8 ml
350 high Z Siev { “5*8%9}}‘1 con Cstfo\z)heoftgel ‘gﬁ%ﬁ %E%n%%nssqf;[ @%%f %t liner 10
The foll omvegldhxarrpl es descrl be the nmaking and testing of a water contact

indicator. It is understood that in all the exanples, the order of the
process may be altered 10 WD 03/031531 PCT/ US02/ 25024 to achieve the

same finaf Efl)ﬁﬁ]tbr E%é@%f%?m§"¥%| ous enbodi nents of the present

i nventi on. i nvention 5 Exanples of the First
Enbodl rrent Ex aBpireplts véthe Piretdanbeitngnt aki ng a sheet of U trasorb FP

"matte", absorpent cel l ul ose, pa ferr to h as Supstrate B, and
cutting it intbX %lédaW%tFéeR?E@c@fPagwgé’tS%e?td’fiﬂFaqoﬁ'? gf)eﬂlaﬁﬁgj gﬁor‘fﬁqt’nt er,
model He%éﬁuﬁos@%ﬁfﬁ'r Qfé??e?ll?c; ﬁEreGaQ %Gbst%@ﬁ;[f £1ﬁf Sufhd@ida s@;?akét@ﬁ{asltem&%ﬂes s of

approximately 5 I el d porosity val ue of
appr oxi natoeﬂitynizfanslekj@hptmtemdlodplaldewl;ttd’facleqm Desklen6¥IC Slﬂ%ratfﬂ?ehqseaper

substrate e lid rlnte%é) r ent i &u ace f |de wth
S mat o cetltRr wiokhts W ablroRimatiE S Sl oyi? ot B v s 05c

Hewligtt P A ed to a
P o vy i R e Egﬁeﬁﬁi‘rt‘&?ﬁ‘e@% mil (50

m crons) #HeoeNE prptedeydrdhaenteesurfice of pee fdhwith\agvaigrspluple blue colored ink,
HP Inkjet “Blue” using a model 692C Hewlett Packard DeskJet. The printed side of the

paper was laminated to a laminating adhesive using 3M™ 467MP Roll Laminating
Adhesive, 2.0 mil (50 microns) #200MP “Hi-Performance” Acrylic Adhesive with a

15 4.0 mil (100 microns) release liner of 58# Tan Polycoated Kraft Paper. Scotch® Premium
Transparent Film Tape 600, was applied to the non-printed side of the paper.

Individual water contact indicators were then created from the master sheet by die
cutting the sheet into 13-mm diameter circles, although any size and shape indicator could
be prepared, by standard converting steps.

20 Example 2 was prepared in the same manner as example 1, with the exception that
an 8%2x 11 inch (21.6 cm x 27.9 cm) piece of Hammermill CopyPlus Copy Paper, was
used instead of the Ultrasorb FP “matte”, absorbent, cellulose paper.

Example 3 was prepared in the same fashion as example 1, except that the paper
substrate was gravure printed with FASTUSOL Red 43LN red ink prior to the application

25 of the laminating adhesive.

Example 4 was prepared exactly as example 1, however instead of the Scotch®
Premium Transparent Film Tape 600, the transparent cover sheet used was 3M™ Thermal
Transfer Imprintable Film Label Material 7876, 2.0 mil Gloss Clear Polyester Thermal
Transfer, 1.8 mil 350 high strength acrylic adhesive.

30 Example 5 was prepared exactly as example 1, however instead of the Scotch®

Premium Transparent Film Tape 600, the transparent cover sheet used was 3M™ Thermal
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15 4.0 ml| (100 mcrons) release |iner of 58# Tan Pol ycoated Kraft Paper.
Scotch(r) Premum Transparent Film Tape 600, was applied to the

non- pri ntwo osiosis3nf t he paper. Individual water contact i rdrasvpe®2anere
then created fromthe master sheet by die cutting the sheet into 13-mm

di aneter circles, although any size and shape indicator could be prepared,

by standard conyerti t.eps. a wa repgared, ihn the. sa manner
as exanp?irafffgmwlqtﬂge E}JE@%’%“%“’%&“"F{H?@ é@n%é) rﬁﬁﬁi%@ﬁ%rﬁ]oeﬁ&é%gﬁﬁ[éﬁﬂ. 9 cm
pi ece of TaRvRF,M.8 hilGUPHEdrcaamyacRaReidhestes Used instead of the U trasorb
FP "matte", absorbent, cellul ose paper. Exanple 3 was prepared in the sane

fashi on as exafgiesal replispies pf each&f therpbope prampleswere 2gperalgd Jorfestingraadpr i nt ed
wi t h FAST . I ' [ i;eat:i 25 Q:

| am nat i n&%ﬁ%@%@%‘%ﬁ%l%%p%@ %er%%g(tri g(ﬁ tgﬁgiéltd '[C%Mégﬂlenfégr% %y %}%ﬁowever
i nst 8ad o¢ordittonS©6 hizh (humidiBr &1 toml Waten sp@aen Toftedt forlsepsti GifPto 4 ligh
transparent cover sheet used was 3MIM Thermal Transfer Inprintable Film

Label Mat Bympigdity ggvigonment, apymbsr 9§ eephraiss ofgach gxample wegs sigred hangingrer, 1.8
m 1l 350 hj . j |V e I exactly
A e R L S i S R T e
Tape 600, hurhelityr #n ppaodio intewalerindivekihl wphchtesasf tBdldviohnk examples witke WO

03/ 031531 PCT/ US02/ 25024 Transfer. I nprintable Fil ahel. terial 7861,
20 m | By eRT R Cpat Rt i PR Prames Aad Eralussedplo eivstlaned ol eng h
acrybi c ageigsh YRINTEREAB! L4bSEni 608D $pefocBRiEinedr, 1V381aRB IMoen BNARP| s wer e
generated for testing and evaluation purposes. The exanples were tested

for thei r Absodiatestliahgrafaryicine onBRestgn, Witgnia. Bataoweh atitaned by falioghngntasti di ty and
total water..c act test for [ fd.vi hi gh. chum di. t
envi ronmee o8 TeBRLE 72 o, eBhw BE U; balieh b8 BBy 3 S rmaating
verti cal | g valieavieenthe @) dcal i esrdak 10@béivgiwdite ing Darigbladk. 158F (70C) / 90%
relative humdity. At periodic intervals, individual replicates of the
vari ous exanples were renoved fromthe tenperature/ humdity chanber and
evalldat edExappletei r change in col or 10 using a HUNTERLAB Labscan 6000
Spectrocol orineter, available from Hunter Associates Laboratory, Inc., of
Rest on, ViExgipled. Dat Desasptaint ai ned by followi ng test nethod Tappi T 524
om 94, neasuf I Nqpige “BNaAR Rt pAnfed ®1&2 60V ePfilnd color in ternms of an L
val ue where jhe |Eos¢pAfRr ik feblined bhg, #68d KRkNGInphi te and 0 being bl ack.

3 Paper “B”, gravure printed red ink, #600 cover film

4 Paper “B”, ink jet printed blue, #7876 cover film

5 Paper “B”, ink jet printed blue, #7861 cover film

TABLE 1. HUMIDITY EXPOSURE vs. WATER CONTACT
20 Humidity Conditions: 70°C/90% Relative Humidity
Data:
Water
Contact*
Example O hrs 5 hrs 24hrs 48 hrs 144 hrs 288 hrs Value (1 min)

1 89.58 89.09 86.16  81.87 71.5 -- 57.90
2 86.81 83.74 7634 7154 -- -- 62.51
3 88.90 89.85 89.32  89.34 -- 88.35 49.24

“L” Scale Data: “L” scale denotes color shade change from white = 100 to black =0
* Contact of samples for 1 minute in water.
“--” Not measured at these time points.
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15 Exanpl es Exanpl e Description 1 Paper "B", ink jet printed blue, #600
cover film 2 Copy paper, ink jet printed blue, #600 cover film 3 Paper
"B", gravwoaspsisated red i nk, #600 cover film 4 Paper "BPCTiusk2/p®4 printed
bl ue, #7876 cover film5 Paper "B", ink jet printed blue, #7861 cover film
TABLE 1. HUM DI TY EXPOSURE vs. WATER CONTACT 20 Humidity Conditions:

70C/ 90% Rel at iv. el : I * 4 hrs
o R R b e

- 88.35 49.24 "L" Scale Data: "L" scaVéH&fpiels col or shade change from
white = 100 to bl ac%Chagge * ®Ehanget ovs.-dmmdey for 1 minute in water. "--"
Not measur Edamplet heHemiditie poWater. - 120MOrlp®£©31531 PCT/ US02/ 25024 TABLE
2. RELATI VE CHANGE | N SAMPLE (IOARIKKNESS FRadbiORI G NAL AFTER EXPOSURE TO

HUM DI TY AND | MVERSI ON WAt er Contact % Change % Change vs. Hum dity Exanple
Hum dity Water col or jghange Cojqct factorg 1 13.5%35.4% 2.6 2 17.6%
28.0% 1.6 3 0.6%44.6% 74.3 The data in Table 1 shows that nobst exanpl es
exhibit a slight col %hangezg/\b%h 5 prglgnged exposure to high humdity.
Table 2 shows the re a9|ve change in indicator

3 0.6% 44.6% 74.3

The data in Table 1 shows that most examples exhibit a slight color change with
5 prolonged exposure to high humidity. Table 2 shows the relative change in indicator
darkness in L values from the O-time point to the time of longest humidity exposure for all
samples and relative to water contact for 1 minute. Table 2 indicates that all samples
remain in a generally non-indicating condition after exposure to high humidity. However,
the L value for examples after water contact is much lower, indicating much darker, than
10 the L value for examples exposed to high humidity. This is also clearly illustrated by
FIG. 4, where example 3, after 288 hours of exposure to high humidity, is essentially
unchanged, but after just 1 minute of water contact, there is a dramatic change in the
darkness of the color of example 3.
Table 3 demonstrates the potential problem with “washout”. Comparative
15 Example A was made as described for Example 3, without a transparent layer. After total
immersion in water for 48 hours, Comparative Example A, which has no protective film
has reached an indication plateau, even slightly less indication from 24 hours to 48 hours.
The indicating ink has begun to “washout”. Whereas, example 3, which has a protective
cover film, holds the color change and continues to strongly indicate immersion even after

20 extended exposure.
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darkness in L values fromthe O-tine point to the tine of [ongest humdity
exposure for all sanples and relative to water contact for 1 mnute. Table
2 i ndi catwe oBloats3nl | sanples remain in a generally non-i pdiTamp/esg24
condition after exposure to high humdity. However, the L value for

exanpl es after water contact is nuch | ower, indicating nuch darker, than 10
the L value for exanples exposed to high humdity. This is also clearly

illustrat hours of exposure to

hi gh humﬁgﬁg}%%-g’&@iﬂﬁg&%wmﬁ@@%%@r just 1 mnute of water
contact, there is a dramatic change in the darkness of the col or of
exanpl e 3E tential problemw th "washout".
Conpar at i v€orhp. Bl e7A6NaHtde7@87 descri bed for Exanple 3, without a
transparentgExl aygr. After total immersion in water for 48 hours,

Conmpar ati ve g&xamnmeel4A, 7nwoh chehas ppgqprotective film has reached an

i ndi cation plateau, even slightly less indication from24 hours to 48
hours.  Thg.i gllcatl n%e’s&lfptp)%s begun to "washout". Wereas, exanple 3,

V\h h h b} I | vl d t t
Strongly 'E%; aﬁfaﬂem‘érs&%wr%%we hdelrlk%wi%@xai%rnexpggﬁr2? gawo P

03/ 031531 U$02/ 25024 TABLE 3. EXTENDED TOTAL | VI MERSI ON EXPOSURE
Exanpl e 0 hr& 4 [Repsr 28" 1gravusprnted reddpk, #6§9 coverfimgg 69. 12 70.57 Ex. A 6
89.14 77.04 65.5 55.41 Exanple Description Conp. Paper "B', gravure
printed red ink, No protective film Ex. A 6 Paper "B", gravure printed red
i nk, #600T ABLEr4. f HUMIDST Y ASFOSUREDF BAMPIERSOSTREY ORIGHSFRRESIBCTIVE/ARI OUS
PROTECTI VEILM$ L MamiditjuQositiynsCo0ui/v0 % Relatike HuiddiditiRel at i ve Humi dity Water
Contact* Exanple O his 24 hrs 72 hrs 168 hrs Value (1 mn) 4 88.59 85.94
83 41 79 62 51 76 Water Contact*

Example Ohrs 24 hrs 72 hrs 168 hrs| Value (1 min)
4 ‘88.59 85.94 83.41 79.62‘ 51.76

5 89.35 86.95 80.96 76.24 49.17

“L” Scale Data: “L” scale denotes color shade change from white = 100 to black = 0
10 * Water Contact of samples for 1 minute in water.

Example | Description

4 Paper “B”, ink jet printed blue, #7876 cover film
5 Paper “B”, ink jet printed blue, #7861 cover film

Second Embodiment of the invention
Another embodiment of the water contact indicator of the present invention
15 includes the following modification to the general embodiment described in examples 1-5.
The ink is applied to the substrate sheet in a pattern such as parallel stripes or lines that are
about 0.25 inch wide each, rather than a solid printed pattern over the entire surface of one
side. The striped printed side of the substrate is then laminated to a laminating adhesive, as
in examples 1-8. The sheet is then cut or slit into strips, each wider than the width of the
20 printed stripe. Thus, leaving a non-printed area on each side of the stripe. A transparent
protective film is then applied to the non-printed side in a manner such that the transparent
protective film covers and is wider than the width of the strip of substrate. This strip

construction of water contact indicator can then be cut at any length for application.
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5 89.35 86.95 80.96 76.24 49.17 "L" Scale Data: "L" scal e denotes col or
shade change fromwhite = 100 to black = 0 10 * Water Contact of sanples
for 1 m nwoasiosiseat er. Exanpl e Description 4 Paper "B", i ®mKTjusb2/pioeat ed

bl ue, #7876 cover film 5 Paper "B", ink jet printed blue, #7861 cover film
Second Enbodi ment of the invention Another enbodi nent of the water contact

i ndi cator_ of the present invention 15.in§Iu es ﬁhe fol |l ow ng nodification
to the gehédicalionbbrnpenat BeSeY G STIR cads ipredha paper edgeds nRCqvered B ed to
the SUbStﬂh@&ﬁnﬁJ&F‘eﬁ fofechivOfirh GhdsSHEY bBIxPRAEAL] RhteSt i pes or lines that are
about 0.25 inc mndg each, rather than a solid printed pattern over the
entire surface of one side. The striped printed side of the substrate is

t hen | am d to.a |lam.nnatin dhesive, as in exanples 1-8. The sheet is
then cut @ﬁ’@lemtb@msna&s‘{f?ﬁw?%_ﬂﬁﬁ‘h wi der than the width of the 20 printed
stripe. Thus, AgmvéxaghplesNOslofthe fir&EnoBand, iBREPPIRIIE aQlibsiRAR sutfabde. A

transparent protective filmis then applied to the non-printed side in a

manner sudlsotthaprinted sidef spubsirate srtherclaminased tol afpminating adhagiviesvill der t han
t he w dt hy. of .ip..of. SE.I ' [ i wat er
e e T TG SbA R R B Tl SRR T
03/ 03153 ImRGk/ pdpét2nd 2dRekivel ib edra@teld denvig dnlf ek cittprinked snbytate Ciddlessdr | p
ends where the paper edge is not _covered by. the transparent $rotective

1

filmand %6lingsy AdEapsparsabprotestigfibn or leminge isthenilapiratepvar e diggeiRartsn 5 As
in anpl = fi: ng ' I i e

sur face AR SpasellnkbNG U RERRAMTERverd Mo BE8s iftrlonBa RRICALD (5 o

| am nat i ngrimethedbswae wirtlh centrdliyriecatedmitksin alin s¢qond ieoeut iasd himeng thee cut i n

circul ar shapes and the non-circul ar aped trix .paper, and adhesi.ve is
Comoved | B apREm e S e aunly hind B8 efers AT Mol Rt e oR pORRE O rer © A

transpar et pRhREPaHdr\clelil Bpdsed. aMdIdR dus parfieite HRAIpRAbALOVRA alie di e cut
parts 10 and exposed |iner. Next, another die cut conversion process is
per f or medpunsh¢dholein the cenger ofithalindiMidual aireular watbecontast indidator] dbtdiet wi t hi n
t hi s.second di ut _and havin he ..transpar.ent ver  ext endi equal |y
arodna HenstsEh e heRie LR ATt bl AGRALEHE 1 BRAEF 158 JO0RME P Paper

circle i spedmRdayef'Waen thigermbidiparitof iy wattheshtqee dditaddrédesposéd @ di e-

punched hole in the center of the individual circular water contact
i ndi cat or Watghitke hplgacts as an access to the indicator where the water is absorbed and

indication is observed. The size of the die-punched hole is small enough to minimize
“false” contact indications due to high humidity.

20
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15 punched hol e perforates the protective filmlayer and the substrate

| ayer, down to the printed ink |ayer. Wen this enbodi nent of the water
contact iwoiosasBBlis exposed to water, the hole acts as &0TAs0B3®24 0 t he

i ndi cator where the water is absorbed and indication is observed. The size
of the die-punched hole is small enough to mnimze "false" contact

i ndi cations due to high humdity. 20 -15 WO 03/031531 PCT/ US02/ 25024

Cl ai ns: 1Clafns:adhesi ve article conprising a first layer conprising a
transparent film the first layer having a first mgjor 5 surface and a
second maj or surface; a second |l ayer conprising a fluid transport

subst rat el- t heAg@dbssive ayde compTiiBEa first major surface and a second

maj or surface, i j ﬁ.ﬁq : i in
contact with t%gggleggg{l%nrﬁ%g%gﬁ%%%ﬁto@%Elghe?]??%? %a*‘% : %rs?ﬁlb d | ayer
conpbi si ngarfacé bnd alsdcoad spgortsatfhee; i nk, the third | ayer being associated 10
with the second majq?glysurface.of hﬁﬁsecond uhgﬂ\{er; and a(? adhesi ve | ayer.

2. The adhesi vasesPhd laver camprfsings Huiditeapspart wheTalefle econd jayerhayinga 15 3.
The_adhesfiNenafdristifoeQhd Gl s8édRalm¥iBeastRe hefistRajdr 3hfadeor R RtoRPRgEDENT .

4. The adhesive article of claiml wherein the substrate is porous. 5. The
adhesi ve being ol eongict withitlm secowrbmejon sutfase ofiwtfirat layérs a cel | ul ose- based
paper. 20 6. The adhesive .article.of claiml erein the first |. r

ef nes a hoi et Hiiddrunyongugnsiede fenGalul malfEl By SFabiorBEL, 1 o/ o

of qbai m Vit Rtéhd Mgjof burbdce lodMRIseddid 1h11g; &ricond | ayer define a 25 hole,
t hereby exposing the third layer. 8. The adhesive article of claim1l

wherein the adteadhgeive layer s associated with the third layer. 30 9. The
adhesive article of claim1 wherein the fluid transportable ink conprises a
wat er soluble ink. -16

2. The adhesive article of claim 1 wherein the substrate is fibrous.
15 3. The adhesive article of claim 1 wherein the substrate is water absorbent.

4. The adhesive article of claim 1 wherein the substrate is porous.

5. The adhesive article of claim 1 wherein the substrate is a cellulose-based paper.
20

6. The adhesive article of claim 1 wherein the first layer defines a hole, thereby

exposing the second layer.

7. The adhesive article of claim 1 wherein the first layer and the second layer define a

25 hole, thereby exposing the third layer.

8. The adhesive article of claim 1 wherein the adhesive layer is associated with the
third layer.
30 9. The adhesive article of claim 1 wherein the fluid transportable ink comprises a

water soluble ink.
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WO 03/ 031531 PCT/ US02/ 25024 10. The adhesive article of claim1 conprising
a fluid transport substrate between the third |layer and the adhesive

| ayer. 1IwoAn/os@EBer contact indicating system conprising PETArsOzzHesi Ve
article conprising a first layer conprising a transparent filmand an
adhesive, the first layer having a first major surface and a second maj or

ayer . haling. L IEHVRE B QT ack ot e DB PRaper R E bR e T o

maj or sur{h@,qqa}@fr ahdhe HAn&SFOAgerl ayer being partially in contact with the
second maj or surface of the first layer and partially exposed; and a third

| ayer conpr|5|ng a fluid transportable ink, the third |ayer being

associ at e second of t he second | ayer; and a device
in cont ac@jl t%aercgg%ﬁtdnﬁgj‘n% %g{e}nace o%sufgne adhesive article third

| ayes, 15 V\A‘lemﬁadheﬁlhealftic[esdo[ﬂp’ﬂsﬁfg ext ends beyond the second and third
layers so that the adhesive is in contact with the article. 12. A |abel
conprising a first afuyidpyeoapprisingg Tansnagend fipand ap pdhgsivientbe firstdayer ayer

having a M‘mé?u' dﬂ{a]lor%grf rJn@%gse xﬁaﬁ?ﬁﬂ-ﬂg cmej or surface; a second |ayer

conprising a ansport su rate econd |l ayer having a first
maj or surface and a ssemdnsyerapaprising bdingd trasport sutstrawnjhersecmdflaee of the

second Ia er. being in contact with the second surface of the first
| ayer; inga %g}amaw&qesanﬁgﬂ sgeqnd ayor %lg%sc he brﬂt BgjQqieurfpqeeof; ttﬁ‘? rd | ayer

bei ng as S%bﬁﬂ I%?er &%Q‘%Malf Vi c%ﬁﬁ@ﬂgltme%Ec&MrﬁlﬁGFSlﬂfacé BEmgecQnsraygr: an

adhesi ve layer; "and a print'ed layer on the first nmajor surface of the first
| ayer. -pa?ftlally exposed; and

a third layer comprising a fluid transportable ink, the third layer being
associated with the second major surface of the second layer; and
a device in contact with the second major surface of the adhesive article third layer,
15 wherein the first layer extends beyond the second and third layers so that the

adhesive is in contact with the article.

12. A label comprising
a first layer comprising a transparent film, the first layer having a first major
20 surface and a second major surface;

a second layer comprising a fluid transport substrate, the second layer having a
first major surface and a second major surface, the first major surface of the second layer
being in contact with the second major surface of the first layer;

a third layer comprising a fluid transportable ink, the third layer being associated

25 with the second major surface of the second layer;
an adhesive layer; and

a printed layer on the first major surface of the first layer.
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