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0 4 APR 2006 WO 03/031531 PCT/ US02/ 25024 WATER CONTACT | NDI CATOR Fi el d of
the Invention The present invention relates to adhesive article Qgﬁ% t he
capability to detect 5 fluid, especially water, exposure. Backak t he
I nvention An adhesive article, for exanple a tape or a | abel that indicates
fluid expwoum3iss:1 desirable for many uses. For exanple, pgthussinssfesi ve
article may help detect mnor 10 leaks in water tight pipes. Additionally,

t hese adhesive articles may be useful for detecting water exposure of

el ectronics, especially hand-held el ectronics. For exanple, an adhesive
article that indicates wat cWARBRCONTACT INDICATOR| for nanufacturers of
el ectroni c devices, for exanple cellular phones, personal digital assistants,
hand held conputers, battery chargers, or snall electric appliances, to

hel p det eWI 15 failure. The adhesive article nay be placed on
the electr Vi ither within the electronic portion of the device
or on an ext er The present iyentién telatescio adlesiveartidiesdmvingthe sapability todeteensi ti ve
compgnent contacted with a fluid, such as water, the warranty could be

voi d&d or fiiideespecially water, £Xpostes.det er ni ned. Some adhesi ve-articl es used for

fluid indicatlon describe a layer of ink on a 20 substrate. The ink is
displayed in a pattern that is altered upon exposure to water. For exanple,

the ink ”Bﬁc%ij d of thed Me&ntin dots, which bl ur upon exposure to water. Sone
addi ti onal adhesive articles have a transparent cover filmto prevent

snudgi ng of t hAniadhesivysraraeicfor example 25epo oua labelGhiiaindicateeBuidexposiirecise s
utilize a hat changes col or th posyre t er. 25 Summary of
the | nvenﬁmﬁsi wn?fe?’ o RPplFa el 3P SO EAyele Ty RelRASiSeh R, o { 00
easifgy Unggks i @Me YAB&RhdllyOihese adheSivestibiel A g'be%émﬁo gially

avai l abl e adheswe art s may nof 1 ndicate water contact at all after
exposur e detedtinglwaterreixposuye ebeletittonivs sespathally hand deki eledronics.3 Porexantple, an

1 cat | ngyadicIie Rhibe Bk s bR oo 4 arr
2006 VO OEIIMV?&I/-H?%Q@&M]& phones, personal digital assistants, hand held
computers, battery chargers, or small electric appliances, to help determine functional
15 failure. The adhesive article 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
exposure to water.

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
having a first major surface and a second major surface. Additi®iAPR\06t he
adhesive article conprises a second |ayer conprising a fluid transport
substrat ewadamigssrond | ayer having a first major surface goinsozisesecond

maj or surface, the first major surface of the second | ayer being in contact
with the second nmajor surface of the first |layer and a third | ayer
conprising a fluid transportable ink, the third | ayer being associated with
t he second maj The presénsinvention discloses an @dhesyverarticlerhBhesaithesive artigletdonipeiseshen
conpri ses dhesi ve.l.ayer. 10 Brjief cription. of the Oraw pgs Figure 1
is a crosgﬁﬁi‘f’%m% {IF“SE“PP{ é‘&“'é%ﬁ{# ‘?QﬂtmﬁPgﬁéﬁﬁ THIOR SYrtae m‘iiggure 2
IS a Crosgsdad £ : Sareee AR dontirisb '£sel Lon. Figure 3
s a perspectl%ﬁ\%?g'\'/fv&gf \%ﬂsemg'hagg’gﬁﬁent sﬁown innﬁnguresefaﬂﬂ}ggfe 4 is a

di gi t al | y comprisingeal flaidarangporpsubstrate] the second yer iivihgra fingt inajolh sifacednd g 15
exposure as detail ed below._Detailed Description of the ]|nvention An

embod mensecgnd majorsprface, the dirstamaipgsusiase.af the secopd fayer being in qostackwith then i gur e

1. The a hye.art] ' £ byl rt t 2 having
2 first miopd BB shirkceorihe AIRERLEED st iyl onPRRYA QY Vahiniyage
transport ﬁmitmkdlazaietm'rﬂ@uk&iae@mmmmdﬂﬂ joP Uifuce ofeQecondliypee 16 of

t he subst?*aﬂt'e 12. The ink layer has a first rrgj or surface 20 an)gea second
maj or sur he adiesive Ftticler then comprlisgs an adhesive 1&@r.of the ink layer 18 is in
contact with the second major surface 16 of the substrate 12. The adhesive
article 10 additionally conprises an adhesive |ayer 24 applied onto the
second major surface 22 of 25 the ink layer 18. The adhesive article 10
addi 0 onaBrief Pescoptionsef the Drawingsr ent | ayer 26 |aninated onto the first

mej or sur gagte 1 0 Q&@éﬁ?ﬁ%ﬁ%@t?alﬁs:e ﬁﬂi@fﬁﬁiﬂ&xki&ﬁe 10 al so conpri ses
a rel ease ner TRON the adhdsi ve ayer oppositeé 't he second nmj or
surface 22"150&2is&crbssksebtmnervié&ofa(&edmtdnﬁfodﬁmémdfmeﬁﬁveﬁﬁoﬁ.he invention is
illustrated in Figure 2, The adhesive article 30 conprises a substrate 32
havi ng a Figues 3 ise perspectiveaiew ofithgembedimeny sapwraindfigure dr f ace 36. An ink | ayer

38 i's coabed opLo, FORSSCONE IRl Ao S 186 bl DSudtiiph RbGiGS 2 © 4

15 exposure as detailed below.

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 }0
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 mﬁto4yggzaw
second maj or surface 36 of the substrate 32. The adhesive article
additionally conprises an adhesive |ayer 44 applied onto the second ngjor
surface 4wWooB/eBis1i nk | ayer 38. 5 The adhesive article 30petaisbi/zosd | v
conprises a transparent |layer 46. The transparent |layer 46 as illustrated
in Figure 2 conprises a transparent film47 and a transparent |ayer
adhesi ve | ayer 48. The transparent |ayer adhesive layer 48 is in contact
with the The ink laygrbas a first majorsurfage 40and s seeendamajopsurtare, 42.aThefrst majort i cl e 30

S bcond. mpusTaeE 40 BEbiE B ager 148 i oneR Witk s SS5eR HRr inped R ot the P00 1 © 1
adhesi ve Libite49. mmiﬁmlémammgkﬁ?’ﬁésg}g ahﬁesiderlg,gemg%gﬁ;tie@ét h the

rel ease Iiner 50. The transparent |ayer 4 strate I nk
| ayer 38 dntbitheescaombinajob furfacg U2 ofithednbhyerdses the ink |ayer 38 to an outer

surface 54 of e adhesive ticlqm Details of the. co nents of the

adhegi ve artic Wﬁ‘ﬁ!cgg@rﬁd@ FRPIASES a trgnsnarang layerds cFhged bel ow.
Substrate L4 dendi: | . ' : ] i nvention
ot utos GaRend it 46 MG Rl i FIEY ¥ Cortbioct n SaBonaledfailh 37 6Hp.

subst r at etragspérehi kyet ddhésiverlayer 48U The trahspaivnt layer’Adihkditafapér 48 ik in'behidder ough

the substrate. For exanple, the substrate may conprise a mcroporous film

as descr i With the-first majopsuréace 3fiof the spburag32. t Theadbesive aticle 39 alsoropmprises

nbodi nent s, the flui t substrate i fibrous. subst Th
1 brous. of ileastfiner 30 syt B 3ARLslve 10 v Bposi? . b ST Hitiel RRSLUEL - ¢ ne
fibnous sylkIhyerBe. THE BamphiéniNaydr adRésiveSlajet4BleRtcnds Pash it RubsiFiteiZ and is

envi ronment. ‘In cgartai n enbpdi nents, the substrate is a water 25 absorbent
subst r at ein cpntactith theapleasedingr S8 ubstrate is generally made of a materi al

t hat i ntai hesi f wh t.~ Sujtabl trat ' d ,
Such as cel | ul DueaapeEn R 36 e SI0NRE 1, R BNCTadticR GeBRER boB 2y acl
paper. Adghd héle3h eXpostPihe nlciager Y8 1/aN Blitet AlTACE S4 3P theRahesNEAriq1e 30BY be

suitable substrates. Polyoletins may be treated to enhance tluid
absor bance, f oPetainofthe comporgatstof ¢zt adhgsivé articke of yiver predent inventmmtarerg or

bl ending th |yl efin with a hydrophilic fiber. However, any coating used
to :]rgke th’é‘%ﬁ’g&?g‘? itﬁﬂ’r‘Krdrophi lic should be chosen so it will not

interfere with, or react negatively to the adhesive chosen. Mlt-blown or
spunbond -3 0 4 APR 1006
Substrate

The fluid indicating adhesive article of the present invention includes a substrate
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 gencrally will not
saturate in a high bumidity 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 enpl oyed to make such nonwoven
webs. Nonwoven webs can also be prepared, for exanple, on a RAN%) W%ﬁ%
(Rando Corporation, Macedon, NY) air-laying machine or on a car *1

machi ne. Representative exanpl es pol yol efins include, for exanple,

pol ypr opyWwers/3s3pol yet hyl ene, high density pol yet hyl ene, PCoOmSOE5024 Vv

pol yet hyl ene, linear | ow density polyethylene, and linear ultra | ow density
pol yet hyl ene, and pol ybutyl enes. Additional materials that may be useful

for the substrate of the present i nvention include nylon, polyester (e.g.,

pol yet hy| eskniguas<cambe employed tomake s“stbaerwévebgul}’ﬁnwmjbwmqw|alserlwor i des,

copol y mor RiePrb ToF Snii o SRANDEEWERHLI Bt Do TR Mitpadh KT 1y

acetate cmﬁm&h@@ﬂmﬁdm ¢ rachié.adi ene- styrene copol yners, and
et hyl ene/ propyl'ene copol yners; acrylic polyners and copolyners;

pol ycapr ol act onmwmommeapdyrdeﬁns m¢ledef rﬁvren}ampb pnlwtopyleae,or bl ends of

gg:yy lrg;;ll’é)ﬁ;’ﬂg??ﬁl c, and ellg‘g{l’a k% teri aia?@; CQ,h%%arlowdenmy d
peni 11 ¢ BARERcH: Stk tgttﬁat'ﬁ%mmg‘t?ﬂtt??@t&mﬁe Mio¥ Jloh as

West vaco iaterials aide niay bensefal for diesshbiteatd ofihe présant énveation inclhudenylonal | y
avai l abl e from Westvaco Corp. of chlrffe Kent uck)i.nghe substrate may

al so be aPalyesterds-g. pelyethylene tescphihalite), vinykgopalymess, suchsas pelyyinid chioride

%ﬁ%ﬁ??“wﬁest%f%ﬁw%@t@u%?dﬁrﬂm‘aﬁ% ;BRI bt P8 2’?29{;
flate Theethylesd/mathacryhite él?ol)@dﬁﬁrethylﬂhblv&lyl acet@O Yoo 10érs, dceylonitiley, the

substrate i s opaque whe so the layers under the substrate are not
vi si bl e. hiadieneystyene eopolymers thyiessfpropylene sopelymerseasrylic pplymers and even

one surf ﬁﬁ%@@&%@?ﬁ%@ﬁﬁt%ﬁ%ﬁtﬂﬁ oFRGRROIE, Mixkith JrERERE " ©

di sper si OghyGilastic ok BRENAGE ardl eltdiiéricSiRatefial9 Budh 8 PoBpfopytend/polyéttilenepast e or a
powder. Upon exposure to a fluid, the fluid transp ortabl eink is nobilized

and 30 flmnmdpdwhfmumlmmwmmmtmmwmmmm@mm s, a

hole in the,substrate exposes the ink and assists in the displacenent of
t he ?nk |W“phe event of fluid exposure. D 4 APR 1006

Specific examples of suitable substrates include a cellulose paper, such as
Westvaco Ultrasorb FP “matie”, absorbent cellulose paper commercially available from
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 Intemational 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 opague 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.




WO 03/ 031531 PCT/ USQ2/ 25024 For exanple, a water soluble ink is suitable for
the present invention. In specific enbodinents, the ink may be HE Imm
cartridge 51649a printed blue ink, comercially available from W

Packard Co., Boise, |Idaho. O her exanples include blue dye powder sold
under thewr@dstiire H DACI D AZURE Bl ue dust| ess 20DA2228 PBCTmsoxzsor4l |y
available fromB.F. Goodrich, G ncinnati, Chio and red dye sold under the
tradenanme FASTUSOL Red 43LN conmercially avail able from BASF Corp. of Munt
A ive, New Jergey. The ink may be dispersed on the substrate. In other

enbodi ment's, t HeX 9xamples a wates salublednk i sui{able fordhe presenk invention, In specifig hen

br ought i ot . 0_j . he d] d using
DrU9n | BhBediRh he i B BERBARR e a9 o b Y i BRRS

parti cul aavdilalsle floi HewRiiPRkart ., BdisdTdahb e Otthey eﬁmﬁﬁds ineiude bRie dyek | et
printer, gravure printing, flexographic printing, letter press printing or
powder comWMwﬁmmmmlﬂglAéﬁlﬂBRﬁﬂbeﬂMSsﬂﬂﬂ 28ubstrate in a
vari ety of coverage, | xanpl.e..a edeterm. ned pattern, random pattern,
or cgrrpl ef@m@ﬂ@é?ﬁﬁﬁmﬂ‘v@m‘kﬁa @P%Qﬁweﬁr@%ﬁ&ﬂ der e exanpl e
coated or gL 1?1@ 0 I fh?& a [%gﬁ.g ReginY€© MBY be
any adhesi ve, o?ﬁgyxarrp lékga]?%%?ﬁ% yr&ﬁ%l%%léﬂ%#gﬁﬁ%rt 'ﬁem vg or an

ul tra- vi oOlive,Ndw Jeaseyd adhesi ve. Cenerally, the adhesive |ayer is a 20
pressure sensitive, adhesiyve. Pressure_ sensiiive adhesjves are generally

char act er | zed mmawbe;ﬂawﬂpe@eﬁb&%r@%w§mwm_ ¥are vell
wn t ; .
nown 1o &i@ﬁeégd(%tﬂ% gg{e)f:vé!ﬂ ek, v chpfs'aﬁenﬂ{@gt@é@g?é&@)‘ﬁg@ﬁggﬁﬁsm' g udi ng

the foll ow ressive 'an ermanen rence to a

subq0r at einkindy teadispersed ubiag vhiiogoatieariprinting fochiqhés chosel todRishitdble t 0 hol d
onto an adherend, and (4) sufficient cohesive strength to be renoved cleanly
from t he fo5 aparticplanink. Wior pxamplethe inkgnaishe disperyd Weing a dnkjet prinfes, i sfy t hese

propertie . di f.fer . L t1on [ tives may
be" el uagaviid Brinhe, TbosrAehit pafhe: B bisko0ts BERHr coBlfiy e

char act er Thé ink Sndyf beldisperved 98 WiesubSRde in & arRt\6fdoveragé)Tor éxdipid € pressure
sensi tive adhesive conposition can be used for this invention. Generally,

t he presspicdetermnined pajiems g randopepatieoy o coropleieforeraga-e with the ability 30 of
theli nk to transport with a fluid, for exanple by reacting with a treatnent
on tﬁe substrate. The pressure sensitive adhesive conponent can be any

mat eri al AHRdsiveas pressure sensitive adhesive properties. Furthernore, the

pressure sensitive adhesive
An adhesive layer is applied, for example coated or laminated, 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
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-5 WD 03/031531 0 4 APR 2006 PCT/ US02/ 25024 conponent can be a single
pressure sensitive adhesive or the pressure sensitive adhesive can be a
conbi nati on of two or nore pressure sensitive adhesives. Pressurﬁ ﬁ@@gdbrve
adhesi ves useful in the present invention include, for exanple, é sed
on nat ur awQra3mBe3s, synt hetic rubbers, styrene bl ock copobgwmsezzsosd yvi nyl 5
ethers, poly (neth)acrylates (including both acrylates and net hacryl ates),
pol yol efins, and silicones. The pressure sensitive adhesive may be

i nherently tacky. If desired, tackifiers may be added to a base material to
formthe m@caym single pressves sensiti veiedlicsive ©n Bieipressiire scasitive adbesiver

exanpl e, i N est.er res aromati ¢ hydrogarb sins, aliphatic 10

hydr ocar bS‘H‘ =4 £ombin %‘W&'%‘?’ﬁé’ﬁ@%&'ﬁ%‘“"y g ?fﬁ{g%'& al s can be added for
speci al  pur poSpgessuré Séisitie Bahesives ufATR R eﬁehﬁmvaimtmau&er&ex lcOX' dants,
ultraviolet ("UV') stabilizers, hydrogenat ed butyl rubber, pignmenht and

curing agManMme@chb@kmMWh@mﬁ s based

on a Iea nmet h) agr ( i s acrylic p essure

senspPt i ve @F‘*M\"ﬁ W@I%’Mé&&'%h B%'Y‘A'G BsA0ds are
derived f§1 or exanple, at |east one alkyl (nmeth)acrylate ester nononer
such as, Ytor exanple, isooctyl acrylate, isononyl acrylate, 2-nethyl-butyl

acrylate, 2-et ¥t plessuyd seasitiye adlzsﬁedlﬂylhliﬁhdremkyrwqutdfdﬁilﬂdaicldnﬁﬁshmyone
opti onal co nonomer conponent such as, for exanple, (net %‘?cr lic aC| d

vinyl ac as!dsd to@ baseymatexial to, formdhe pressuse sensitive pabesiye, Usefil apkifirst

ol y ( mot hjRisPb fof Bl 16 SR reyifl aFctilc It Rboh ) E%vh?ﬁ%%rﬁ'ei&eehhzbout
0 an@ abo draéhrw;ekihs nadcaﬁ&neqéslﬂ@rcdhe.cmaenﬂsamﬂbemmrs AllPurpddes, and

about 80 WEI ght percent of at |east one of isooctyl | ate, 2-et hyI hexyl

acryl at e inclwding, foriexampip) oilseplagtiqitess, mpuoxidanise nlivaxioley (“ Octahilizesy,y| ate. A

sui tabl e ti is derived from between about
2 and abo&r@%%ﬁa\t’?@ YSH‘E*B@P?%@‘%S"%@@F\F@%&@?@ and between about 90 and about
98 wei ght per CRi¢ne@mbbdimdneahé pREurdiensitioo adhekive ¢4 bdsed 6n atdet bivé - hexy!
acrylate or n-butyl acryl at e colrlr]5>05|t|on The adhesive | ayer is applied

onto the Mu(mqu)@mmmany(m ml@mwersgnaqummm); ng t echni que. For
exa | a er ornmed b onti nu m t hods,
N LR T R RGDBIEE ey R0 o B e v Tehel e

alkyl (mcth)acrylate ester monomer such as, for example, isooctyl acrylate, isononyl

acrylate, 2-methyl-butyl acrylate, 2-ethyl-hexyl acrylate and n-buty! acrylate; and at least
one optional co-monomer component such as, for example, (meth)acrylic acid, vinyl
acetate, N-vinyl pyrmrolidone, (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 2 moving web
(e.g., plastic) or other suitable substrate. A relaied continuous forming method involves
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30 conposition fromthe el ongating shear force device (e.g., a draw die, a
filmdie, or arotary rod die) and subsequently contacting the \oE
adhesi ve conposition to a noving web (e.g., plastic) or other sur ta
substrate. A related continuous form ng nmethod involves -6 0 4 APR 2006 WO
03/ 03153 1wl@B/eE32/ 25024 extrudi ng t he adhesi ve conpositi pOTAS0R/T5024
co-extruded backing material froma filmdie and cooling the |ayered
product to form an adhesive tape. Qher continuous form ng nethods involve
directly contacting the adhesive corrposrtron to a rapr d novi ng web or

ot her sui eXtpidingghe pdbesive compesition and a g-exjruded backin m afimi die

P oxi bl e Siécpline Mialta bibgbolin BRH dichaft il %He‘i"fat?%aﬁt@rn%ﬁafg&'aﬁ may
addi t i onajrethol®irvelveRiirelily eohtacifg theUdhésivbinpositioh 16)a rdpRil %mf]ym%t ively,

the adhesive may be prepared by di ssol ving the conponents”of t esive
conposi ti othemmabbwmmmm Uﬁngﬂmnathdddhsadhegwovempomm:sbst rate. 10

Rt or SRRV B ARRe i ogiood MR LRl 8 e Py IRIMIE Rlediihgoush o5 RPBRL ont
fil h
Cubst rat e o T AHERIP B ‘E%’?‘rﬁé‘f" 1 Be oo ty R0 O ERRlquol Shaghg 20 "

ext end bepothdd: he edge of the substrate or may be the sane size as the
substrate. Generally such a | ayer may be waterproof. Such a |ayer protects

the water indi8lemagvel wdheadbesivmay b ewpmdrbuﬁt-e@lyng the,compeneatsf theandl i ng
df t ect
The vt or SBAREERRAGRMODR 2 oVt b8 Rotoliene Py bUGIR oG 1OV DICT 0

extgod the |ife of certain water indicating tapes durrng 20 hum dity aging
conditions. In certain enbodi ments, the transparent |ayer is printable
using a VEEMMEJ nting techniques, including ink jet printing, thermal

| ayer may e aTwpEF faleaisd R0 feoble P Brescinfind e Piiohally b R0
di SC|05€dtrt:BpHenﬁayd?%b hs.h?auanspﬂe@ﬁﬁnoﬁtwmﬂmﬁd poitin %bih@c tTHRNS par ent

| ayer nmay have an adhesive layer, as detailed in Figure 2, to adhere the

t r anspar etitnsparpetrlayes is %%@M@t@ﬁm QrpEsite the énkylayerh d'he ransparentlayerd ayer may

o, 340y Mg SO 4 o i PSP LALLARAL B bl

Generally such a layer may be waterproof. Such a layer protects the water indicating
adhesive article from moisture during human handling and from dew/condensation.
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
(Jonzact 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
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| ayer between the substrate and the transparent |ayer. The transparent |ayer
serves to protect the adhesive article surface fromdirt, debrigs, ?W/\/n
handl i ng contam nants as well as 30 holding the color within th %ﬁ& en
the indicator is imersed in water for |long periods. Wen an adhesive
article wwonsmws1sa1 protective filmis imersed for | ong pepCcDUSO/Bb24t | NE, ONe
potential problemis that it will bleed out or wash out and start to turn
back to -7 0 4 APR 1006 WD 03/031531 PCT/ US02125024 the original,
non-indicating color (white); thus giving a false reading that it was not
exposed tﬂlem‘lgmd.,méwcms@qbrwh@guhuimmmf@lspmm&mmmate, an

adhesive article wthqut .a protective film begin.to disiptegrate if
mer sed PSR vt AR, oBpebiiisdiEon I il S Sftind an bkstieaife o
protecti Vﬁwgr?,&bh’ We'lin maPbekin fedisint ﬁ%?ﬁ ' w || not
bl eed out or disint egf\g%ly af‘ter |ong pg ié‘gls 0 FF@%&IP%B&%%“C
exanpl es Bbweverjapathesive artiglerveitlsaiproteotive éaver film will heldithe colorashizngeninithe | ude

UPVC _backed tape sych as thgse sol d under the tradenane Scotch Prem um
Tr angpar epapemad?nv%%feeéw Fshsiesatn %@F%ﬁg%&nfwnarsrmm- SpeeifiGnder the
t radenane | r. uch as

t hose sol ﬂé&ﬁ%%p)ft es;{%fegggaggrrsé céﬁﬁ%%ﬁp egﬂoﬁdné?g@éﬁggWMTM

Ther mal  Teapéss uch as st 86ld ahderfthe Gadengve B86teh PremiumCTraspareneFil Tapel | abl e
from 3M Conpany of St. Paul, M\. Additional Layers The water indicating tape

of the préXspelypropylene tapessich @ those sald nadar theisedenarae Seaich Bax SeadingFLapepl e,
sone enbogl t | ddjt| £ ul nsport substrate | ayer

Dot neon (S BFRUESEPbachE) eCiuehad fRES s thderWeIRgRbibe SHIRLARE o' (hpe mmy
al sqQ congp¢aling Tape 335 o SM™ Thermal Tedhsft Lnplih@PRFilaPRaRdAggapar or film
adhered to the adhesive wuntil the tape is ready to be adhered to a surface.
| f the tagpunmercialy @vailable frasn BM Companyof SPaiMNal to add a rel ease nateri al

(e.g., low 20 adhesion backsize) to the side of the tape opposite the
adhesi ve. Method of Manufacture The water indicating adhesive article of the

pr esent immmg,ﬁgm‘a?'@rmnuf actured generally by coating a substrate as
described wih a urd transportable ink. The substrate 25 may be in the

form of a sheeThe wateniicatingtapaolthe present invention may comprisel addigionaldayersial
Ot L St bl ek TR SR S TR Ve e
so that tlR@wedhihe adifesivelayet &ffthe ink layer. The water indicating tape may also
comprise a release liner, such as silicone coated paper or film, adhered to the adhesive
until the tape is ready to be adhered to a surface.
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
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t hrough the substrate. For exanple, the ink may be coated onto a rel ease
liner, and then transferred to the substrate. 30 Adhesive is tﬁz;h appl i ed
to the ink as described above. The substrate and the ink nmay t PR
conpletely coated with the adhesive, or may be coated with segnments of
adhesi ve. WaUB3ts3tegnent ed adhesi ve may be desirabl e i n epgvaisopsoss Wher e
the -8 0 4 APR 2006 WD 03/031531 PCT/ US02125024 substrate may have a coating
that may be affected by the adhesive. The adhesive is then covered with a

release liner if desired. |n other e di ments, the adhesive can be made
into a tr mpayhave ¢ coafing thy) Webc%@gﬁxyéhwfhﬁm{mmﬁwwmm etely

or in seg w{ma?el%&ﬁ?.eri?ﬁeﬁ%ween two liners, 5 coated wth a rel ease
coat i ng. e transter tape Is nade by coating between two l'iners, one of

the liners of Ihehérenitsodiherits)ife RidesibecincbeNadt ih®d LHRREP tiPld the
surface. The  adhesive surface nay then be applied to the inz | ayer, or the
adhesi ve 8dhesixe sompgsitien, eithericompletaly; of insegments, anralinas.crtbebvesnitwiz linexs, t hen

I ] d h . T ini . | | i ids in.
L oo v poed Wb 3 lgse Shdiing. 1 e SERAP fe.is miagl By Soptk Berr iy be
created bmn&@ef&km%%@taﬁmwd@agodgab@mmiﬁ,ew arfpke by die

cutting the sheet. The shee die cut int ny size or shape, such as
ci rcl es oadhesive surface fay thermbgpapplied koethe indelayerngr the adhiesive soarfacetmaybeci rcl e with

a di aneter eater than 5 mllineters fqr ease of hapdling, Specific
exanpl es F??éﬁm@h &A%&Mﬂgif@ﬂ ‘ha‘??cim‘@ﬁﬁléf’iﬂ%‘“ m-,g’l"eﬁr%wng circles
pl aced i ngidlge gﬁcé?ge%qﬁohgﬁfgﬁqgmec&ms}@ tmﬁe g‘{bzgoﬂﬁgarent | ayer may be

| am nated or a stibstrate prior converting the substrate

i nt dOan i ndi vi bhdiidiah babels nhay tecipeatad ey conlvertingtiwd sheets irfto individgd 1abels, fdrayer i s
added to the adhesjve artjcle after conversign, for exanple in enbodi nents
as depi c?’@mn?hgraﬁ&flm the sheet: ﬁlthcﬁhettt mayhsdiceut intgany sige peshape.suchasd t he

edge of t Fb(gg | t ' ' e d 3 may be
manuf act ulr;;gcé Ey%ﬁ?ﬁ%m%&gﬂ a eHﬁP %)nﬁy&g%p‘{ughﬁgasﬁggc“dyﬁ%a& %Irjound t he
exi sting peaesthae Sanilliméters foreasd of tgandling. Spetifitiexainpled include Teqiarighésiuskd | m as
seen in FLgures 2 and 3. Use of the Adhesive Article_ The adhesive article of

the preself ap Rfermatys lahsl, onsmall cistles placad puide anelegtrnmicdeyice. 25 article may
5045 2| 197 Ul 3 SRRSO RR o DL 111
embodi mentanvesting the substrate into an individual label. In separate embodiments, the transparent

layer is added to the adhesive article after conversion, for example in embodiments as

depicted in Figure 2 wherein the transparent 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 poriable 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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adhesive article is printed, for exanple the adhesive article could i nu%ude
warranty information in addltlon to acting as an indicator for (4 & APRyZ
exposure. Upon exposure to a fluid, the adhesive article of the present

i nvention exposes to 30 indicate the fluid contact. Depending on the ink
and the sW@sB3/0dt81used in the adhesive article, the fl ui BCTWSbIRSIAC! ude
pol ar sol vents such as al cohol, non-polar solvents, bodily fluids and

wat er. Cenerally, the adhesive article can indicate exposure to a fluid if

05 10 e B BB e st e 0
benef h
consurapl SMEydals PERGE & 0y ORIt ol Pl E%ﬁr%@%&ih on are.

further i b(bnsﬁinhblbaﬂ:obohddrﬁ:kfsol lowing 5 exanples. The particular nmaterials
and anpunts thereof as well as other conditions and details, recited in

t hese exarrpl es Objests| and -advansagesof thisoinventign are fusther dilustrated\ tayn the dfollowioghPL ES

Mat efi al s; ri e tra stvaco ULtras FPWest vaco
Cor por at ; SHpes. 11 patticb 3P WABlal ond MRS nt R VAL 2 it oncons g

Subst r at edéehify)TreditEd! in ﬁiﬁﬁVE’iﬂﬁ%@m&tﬂﬂ Sioh el &ealtoFmaIy ‘lﬁmPﬂ??rmvc%u&ﬁz X
11", 84Menphis, Tennessee Br tness I nk -Bluelnkjet "Blue romH

| nkj et Hewl ett Packard Co., of cartridge 51649aBoi se, |daho I nk - RedFASTUSCL
Red 431NBASK of Mount Oive, New Jersey Lam nating Adhesi ve3MIm 467MP
Rol | 3M CMSL Paul , - Lam nati ng Adhesi veM nnesota Transpar ent

Protecti VRfaepfash(r) Prem unBM Conpany of St. Paul, Filnfransparent Film Tape
600M nnesota Transparent Protective3MIM Thermal Transfer3M Conpany of St.

Paul , Item Description Supplier
Substrate B Westvaco Ultrasorb FP Westvaco Corporation of
“matte”, absorbent, cellulose | Wickliffe, Kentucky
paper
Substrate C Hammermill CopyPlus Copy | International Paper of
Paper, 8 172" 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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Fil m nprintable FilmLabel M nnesota Material 7861, 2.0 m| G oss O ear

Pol yester Thermal Transfer, 0.8 m| 300 high strength acryli cﬁpwgz&
m | 55# densified Kraft |iner Transparent Protective3MIm Ther erSM

Conmpany of St. Paul, Filmnprintable Film Label M nnesota Material 7876,2.0
ml G ossWO@1Nel yester Thermal Transfer, 1.8 m | 350 hipgirusoz/esegs h
acrylic adhesive, 3.2 m| 55# densified Kraft liner 10 The foll ow ng

exanpl es descri be the nmaking and testi ng of a water contact indicator. It
S understoo i n t he exa t he order, of e process may be
altered 09 ’%@‘%ﬁ‘“’%"ﬁﬁ%ﬂ@i Sﬁ‘gﬁd‘ﬂ? H’c‘{}ltﬁﬁ/ﬂe sane fi nal
constructi fbp.t he various enbodiments of the present invention. First
Enbodi ment of the Invention 5 Exanpl es of the First Enbodi nent Exanple | was
prepared by taking a sheet of Utrasorb FP "nmatte", absorbent, cellul ose
paper, referred to here as Substrate B, and cuttlng It into a separate

mast er sh MMWMWWMt printer, nodel Hew ett Packard DeskJet
692C.c Substrat g 1S A G .hi ckness of approximately 5.8 m| (0.147
nun),” a Sheffi &d 10 approximately 25 seconds and opacity

of appr oxi mat elpaiglio] FiNpraRPQ] by tking/sshée W UitrisdATFP Ol Dibabiigar over { he

entire surface of one side with a water-sol uble blue colored in HP | nkj et

"Bl ue" us pdyﬂ@sermm refgrd toiboteas Substrrite B dardwiting it inthe separate guster sheetof t he
paper was,| t am n i n 467 Rol |
Lani nat i n&’ﬁ{n PWhFPQ?'?d %@@@XQ@M%W%Q Acrylic
Adhesi ve Whliger méﬁ.esk& ximdlbly 5 & Q160147 ﬁi@aasmﬁaﬁr sityValukagf Pol ycoat ed
Kraft Paper. Scotch(r) rem um Tr anspar ent | m Tape 60 vvas appl ied to
t he kon- papproxigatdlyl @5 sécondiscandagpacity of approximately 92%. The paper substrate was

then solid printed over the entire surface of one side with a water-soluble 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 3IM™ 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.

»
»
-1

Individual water contact indicators were then created from the master sheet by die
cuiting 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% x 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

-11-
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| ndi vi dual water contact indicators were then created fromthe master sheet
by die cutting the sheet into 13-nmdianeter circles, although 2%%5@@ and
shape indicator could be prepared, by standard converting stepg. npl e
2 was prepared in the same nanner as exanple 1, with the exception that an
8% x 11 i WEho3@21836 cm x 27.9 cn) piece of Hamrerm | | CopyPCwaisGupsg24,aper ,
was used instead of the Utrasorb FP "matte", absorbent, cellul ose paper.
Exanpl e 3 was prepared in the sane fashi on as exanple 1, except that the

paper was v.ur te h_F OL Red 43LN red ink prior to
t he appl i 55 @ﬁimggmagle @%Hf?ﬁ' %hgéﬁ\‘}l%?ﬁﬁfﬂ‘?o Theraph ed
exactly ag. %ﬁ%ﬁm 3@%@ m‘gﬂ Scot ch(r) Prem um Tr anspar ent
Fi |l m Tape t'enéhr ansparent “cover s i‘c%"t;kﬁsed was 3MIM Thernmal Transfer

| nprintabl e Fi Severalleplichies of tah of Shecaboie BxaiplesGhere gekdratad f(ﬁQJ:SﬁQﬁtaﬂd Ther mal

Transfer, 1. 8 m | 350 hi strength acrylic adhesive. 30 Exanple 5 was
pr epar ed ﬁﬁ!ﬂéximp ms%&rémladmm@ognmmmem um

Ther ol eQMW?E@%ﬁ)@%%@%F%@?E@%Z%%@ AR AHieR ool o it m

Label Mat BinRiity €89ionmer, 1 Aumiier Of fe ﬁhaesrombw%ﬁne%&rmbd fer, 0.8

m | 300 high strength acryl I C adhesrve Several replicates of "each of the

above ex amhedlmmogmwmmrdhmdﬂughm&r ab 1 58 T TOUTH 0% maye. The
exanpl es re r ther r i ng fungtionality un condi tions
of high hﬁﬁm éP‘q‘EHﬁ‘%@@PH the; varigus qﬁmy to a high

hum dity g dnfek m%hgn ored
hangi ng vertv?gal Iy 1 n a contr Lﬂ}ldfoftakenpergl?du%a}ﬁﬁrgﬁ?ﬁ C aﬁ@g}?} 158F
(70Qfy 90%msing aHlMElhhABdLabycaanOSpcmdlcolonmemrvaaAaﬂable fidm/Hanted replicates

of the various exanopl es e enov fro he te eraturel hum di ty chanber
and eval uft§ ﬁ‘gﬁﬁw-\é\ﬁ& Qfeﬁ |1gnia.o |"YP§°§P B”@&B%séan 6000
Spectroco oﬂ%ﬁfv @b,hth ﬁlegd: &hﬁ ., of
Rest on, \fh‘regil ni a. D']etgg was obt al neg%@gﬁ oW ng &?&i‘@%ﬁ[&; 524

om 94, nehyaliervherdithe diszalgas definetl as 100 being svhité and 0 beiag blacks er ns of an L
val ue where the L scale is defined as 100 being white and 0 bei ng bl ack. 15

Exampl es Exanple 1
q% Examn;?les

Example Description
1 Paper “B”, ink jet printed blue, #600 cover film
2 [Copy paper, ink jet printed blue, #600 cover film
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 Ohrs S5hrs  24hrs 48hrs 144 hrs 288 hrs Value (1 min)

1 89.58 89.09 86.16 81.87 71.5 -- 57.90
2 8681 8374 7634 7154 - -- 62.51
3 8890 8985 8932 8934 -- 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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2 3 4 5 Description Paper "B", ink jet printed blue, #600 cover film
Copy paper, ink jet printed blue, #600 cover film Paper "B", gravure
printed red ink, #600 cover film Paper "B", ink jet printed blug.,

cover film Paper "B", ink jet printed blue, #7861 cover film TABLE 1.
HUM DI TY WORBSEH vs. WATER CONTACT 20 Humi dity Conditi ORET/USONEEs9EX 0

Rel ative Hum dity Data Water ExanpleO hrs5 hrs24 hrs48 hrsl44 hrs288
hrsContact* Value (1 mn) 189.5889.0986.1681.8777.5- -57.90

286. 8183. 3471, 54- -- -62. .51 8..9089. 8589. 3289. 34- -88.3549.24 "L"
Scai o Dat TABLE % RELATRVE.CHANGE BY SHMPLE DARKNERS SROV QRIGINAIOAFEER! ack -
0 * Cont BXPOSUREFOIRUMIITY ANRIMMERSIQN er . "-" Not neasured at these
time points. 0 4 APR 2006 WO 03/ 03153WatedToniat2/ 25024 TABLE 2. RELATI VE
CHANGE | N SAMPLE DARIOHaSEe FROThaMEeC NN, Hmidiyy EXPOSURE TO HUM DI TY AND

| MVERSI ON Y& nible CO Nl dity”Ch anafer YChapgige g um dity Exanple Humdity
Wat er col or change Cont a(yt f%%% 113. 5‘;@? 49%2. 6 217.69%28. 0%.. 6

30. 6%614. 6%F4—3 x

1 13.5% 354% 2.6
2 17.6% 28.0% 1.6
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 0-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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The data in Table 1 shows that nost exanples exhibit a slight color change
with 5 prolonged exposure to high humdity. Table 2 shows the relative
change in indicator darkness in L values fromthe O-tinme point tO4{tAPR 2086
of longest hum dity exposure for all sanples and relative to water contact
for 1 m nWOE03/03t3le 2 indicates that all sanples renain POTAISgEISORA! |y
non-indi cating condition after exposure to high humdity. However, the L
val ue for exanples after water contact is nuch | ower, indicating nuch
darker, than 10 the L value for exanples exposed to high humdity. This is
also clearly illustrated b FIG 4, where exanple 3, after 288 hours of
exposur e F%WBPJYQEA&MR&WEWEM, but after just 1

m nute of water contact, there is a dramatic change in the darkness of the
col or of OhrsTaldihes 3 2ddwo 48 krgt es t he potential problemw th

"washout " rﬂt.we-,}.ggbms made as described for Exanple 3,

W t hout a [é‘gxs arent layer. After total imrersion in water for 48 hours,
Conparative anmdes A ,ch S rotective film has reached an

i ndi cation prat ,-1‘§v?ﬁ’3§| iﬁﬁsl ygfégs i ndi cation from 24 hours to 48 hours.
The indicating ink has begun to "washout". Wereas, exanple 3, which has a
protect i v&EX r_fil deserptivn t he col or _change and continues to strongly

i ndi cate | [Papef YBT, gaavuee prited rediinkiMsipioteaseifilm 0 4 APR 2006 5 VIO
03/ 031531 R&TAUS02/ 25024 TABLE 3. EXTENDED TOTAL | MVERSI ON EXPOSURE O hrs 4

hrs 24 hrs 48 hrp?prBHv%"gggxg?d,’%‘ﬂp.%ggve}ﬁl%l 04 65.5 55.41 Exanple

CorrpS Ex. A6 cript’i®on 'gravure printed red ink, No
protéctive film Paper "B", gravure printed red ink, #600 cover film Exanple

Conmp-
P TABLE 4. HUMIDITY EXPOSURE OF SAMPLES WITH VARIOUS PROTECTIVE
FILMS - Humidity Conditions: 70°C/90% Relative Humidity

Water Contact*
Example Ohrs 24 hrs 72 hrs 168 hrs] Value (1 min)
4 |88.59 8594 8341 79.62' 51.76
5 8935 8695 8096 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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Ex. A 6 TABLE 4. HUM DI TY EXPOSURE OF SAMPLES W TH VARI QUS PROTECTI VE FI LMS
- Humdity Conditions: 70C190% Rel ative Hum dity Exanple O hrs 24 hrs 72 hrs
168 hrs 4 88.59 85.94 83.41 79.62 5 89.35 86.95 80.96 76.24 V\abﬁr %i&act*
Value (1 min) 51.76 49.17 "L" Scale Data. "L" scal e denotes col A

change fr WO I81= 100 to black = 0 10 * Water Contact @CTAS0pses4 for |
mnute in water. Exanple 4 5 Description Paper "B", ink jet printed bl ue,
#7876 cover film Paper "B", ink jet printed blue, #7861 cover film Second
Enbodi ment of the invention Another enbodi nent of the water contact

i ndi cat or Insicatins will bappen at the aswlxst stip eads whews the\papenedgeis not cevered byat i on t o

t he gener ' | ' S,1- The ink is applied to the
substr at e%wwgﬁ#;ﬁgﬁggﬁﬁﬁ%ﬁ}%???bes 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

t hen | ani Thirdcembodimentofithe inwgntidhesi ve, as in exanples 1-8. The sheet is
then_cut or slit.into strips,,e wi,der than the width of the 20 printed
e Be Thus. P8I PHIEes Joh o 16 e eriodimen, o apblsf 4 s Substmae Serfaceot. | A
transpare i [ betrdtd R théPRki tihe. -g&ﬂegﬁ,g aide in a
manner suc sofﬁgﬁﬁégst%?a%%uent gsrot ectllegcét?la%&?oﬂégﬁg an |§H%%er t han
t he wi dt hlindr. (Thés constryetioh isthéxsdie abkin ciicular stapegpandaheaon-viehulsrshagedwat er

contact indicator can then be cut at any |length for application. W
03/ 031531 M3NK PAPES 5 epveddenyang only the die cut prinied substrate cicles on

the liner. A transparent protective film or Jaminate is then laminated over the die cut parts

10 and exposed liner. Next, another die cut conversion process is performed to leave the
printed substrate circle centrally located within this second die cut and having the
transparent cover extending equally around the paper. At this point no edge or portion of
the printed paper circle is exposed. These die cut parts are then perforated with a die-
punched hole in the center of the individual circular water contact indicator. This die-

15 punched hole perforates the protective film layer and the substrate layer, down to the
printed ink layer. When this embodiment of the water contact indicator is exposed to
water, the hole acts 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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Indication will happen at the newy cut strip ends where the paper edge is
not covered by the transparent protective filmand so may be ﬁffﬁ@ﬁ§m$o

wat er. This enbodi mrent of the invention 5 As in exanples 1-5 ofV¥ st
enbodi ment, ink applied to a substrate surface. Al so, the printed side of
the substrate is then lamnated to a | am nating adhesive with a liner. This
construction is then die cut in circular shapes and the non-circul ar shaped
matri x paper and adhesive is renoved |eaving only the die cut printed
substrate circles on the liner. A transparent protective filmor |amnate
is then | anH¥®M&d over the die cut parts 10 and exposed liner. Next, another
die cut conversion process is perforned to | eave the printed substrate
circle centrally located within this second die cut and having the

t r anspar ent lcoveAnadhesing article goraprisingar ound t he paper. At this point no edge

or portion of th rinted paper circle.is e ; are
thelr[: per f or at ed ﬁn?'fﬁ lﬂ’eﬁf(’é"}&gﬁ)ﬂﬁﬁtwsﬁ%ﬁ@ F@H’ @E@Sﬁaﬁ'{e gﬁaq@fgfﬁgt @Ej&r\% ENugl
circul ar walgd a S@Bhd filajdrREHfaRPpositt MeHidi Majdbsupfabghed hol e perforates the

protective filmlayer and the substrate |ayer, down to thﬁ )pr'nted L. nk
| ayer. Wien thi saeedoodilayeneomprisinge fhiie Srnspor substratenthe segond 13yer atist o

water, the hole acts as.an e i.adl K k

absor bed an@aj‘?rﬁﬂﬁécaeﬁngﬁ *%O%gglgﬂi?rvstélggéeﬁﬁ?gb glgztg@}g& %\nggéﬁg%ﬁtﬁgﬁgﬁ hha?)(fte is
smal | enougRuffsetdf tigBezshd laferbeiag it cUntae with riwi seednidanajorkuefateofthe firsh layerdi t y.
20 0 4 APR 1006 Clains: 1. An adhesiyve article cob?ri_si n)%rﬁ first |layer
conprising a tra@died layer comprising gdlufd V@FP‘P'B’E’&‘“ thidda %‘f‘“%hb‘? ¥t ace
and a secon j L1 fif: L Heinttin fcaf@et vALISHE 9 dnd ayer
conpri sing g“@&%@“?&é@%@?ﬁ%ﬁ@é‘%ﬁ gh{eg?ﬂt"lﬁi{a{ssg?g%ﬁkll erc having a first

maj or surf ageajérsirfacessfahestcom] layersand ace opposite the first major surface,
the first major surface of the secopd,l ayer ,bei.ng inh cC act with the
second maj or sur RA@dhesivedayer in qogfact with the Sé“’t"ﬂi“i‘”élorl% & %&?@WW “a fluid
transportable ink, the third layer having a first magjor surface and a
second mgj or, surf. i [.O SO i 110 iCEpb@ct Wi th the
second majc%’ surﬁgggh%r{%ta&%élééf(‘:%% {%yergﬁgﬁ ﬁ%ﬁgﬁgélve&?ﬁyer i n contact
with the second major surface of the third layer. 2. The adhesive article of

claiml or 9 whergendhdi/esinds bEE1Sim Bof 9 Wherdh. thasubStite folstei absomerti cl e of
claiml or 9 wherein the substrate is water absorbent.

4. The adhesive article of claim 1 or 9 wherein the substrate is porous.
5. The adhesive article of claim 1 or 9 wherein the substrate is a cellulose-based paper.
6. The adhesive article of claim 1 or 9 wherein the first layer defines a hole, thereby

exposing the second layer.

7. The adhesive article of claim 1 or 9 wherein the first and second layer defines a hole,

thereby exposing the third layer.

8. The adhesive article of claim 1 or 9 wherein the fluid transportable ink comprises a

water soluble ink.
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4. The adhesive article of claiml or 9 wherein the substrate is porous. 5.
The adhesive article of claim1l or 9 wherein the substrate is a

cel | ul ose-based paper. 6. The adhesive article of claiml1l or 9 wgﬁ&ﬁhn t he
first layer defines a hole, thereby exposing the second Iaye9§ ! e
adhesive article of claiml or 9 wherein the first and second | ayer defines
a hole, thereby exposing the third layer. 8. The adhesive article of claim
| or 9 wherein the fluid transportable ink conprises a water soluble ink. O
4 APR | U 9. An adhesive article conprising a first |layer conprising a

t ranspar ent 9f i | nAntatisesivierasticlé epmprisivgvi ng a first major surface and a second

maj or surface oppasite the fjrst major surface, a, second |ayer conprjsing a
first fluid trandpet 5aygiﬁ?§wm"§,a tmépag%_ﬁﬁa, e e _‘Wﬁ'&har‘{{j’_gaaagfﬁ PIOT et
surface andmﬁj§@@Q,lfujmgﬁ]-W&Ebﬁ&gﬁegﬁqﬁ&%ﬁoﬁﬁﬁhéé;rSt maj or surface, the

first major surface of the second |ayer Ing in contact wwth the second
maj or surface of asdsend layercompyising afirstifluiditranspent substrate;] the sepond fdyer lhving a

transportabl.e ink, the third |ayer.haviing a first jor. sutrfac nd a,
second naj of 5L A sbfte i e gt Bt cmests B A% o St i B o
second ] Qurfazel bf thé Secdhd ldyer BsLMEoh@MAith fe seushll alt%BffaeITNd Tisdyed;
second fluid transport substrate, the fourth |layer having a first nmjor

surface and a settwd laxer spmpriging:e Buidgrosportable link, thertbird tpypohaving « irsemajphe
fi t i . f h i i tact with,t d
) or Sur 1 atutih SREEsnd Bk Stlod, MR maR 38 edoR oFRE AT Eongdlt WP RS seGHHE " e

second naj omafuklirfae ofthetsBeonddayet;n | ayer. 10. A water contact indicating
system conpri sing_an adhesive article according to any one of the preceding

ciaims; and a de{ueb laxgheeraprisingasesondeluig ranspoesubsiraje, thedpurtt layer haping ge
device. 11. &g}gé' i I . rdi ne of

t he precedi ﬂét hﬁgl? %‘éﬁ an 853&% P%“@g Qﬁgé/c\é?)p%sﬁt;e%ﬁéee@@f@&oﬂ%{}gaﬁé ’gﬁﬁ?égglajo{ t he
first | ayer surface of the fourth layer being in contact with the second major surface of the third layer;

and

an adhesive layer in contact with the second major surface of the fourth layer.

10. A water contact indicating system comprising
an adhestive article according to any one of the preceding claims; and

a device, wherein the adhesive layer is in contact with the device.
11. A label comprising

an adhesive article according to any one of the preceding claims; and

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