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WO 2008/ 014156 PCT/ US2007/ 073740 PRI NT- RECEPTI VE
ELECTROSTATI C DI SSI PATI NG LABEL FI ELD The present
waoelc@sloogss e rel ates to print-receptive el ectr oOBCHUBZN07/073740
di ssipating | abels. In some enbodi nents, the | abels
may be applied to static sensitive conponents such as
hard 5 disk drives. SUMMARY Briefly, in one aspect,
the ppRESCUIREQEPTIVEERECTRISSTATIC DYSSIRAFPNGVEABEL
el ectTostatic dissipating Tabel conprising a print
receptive |layer adjacent a first major surface of a
solyneric substrate, a print contrast |ayer adjacent a
ond maj or surface of the 10 polyneric substrate
o e R PN o F g et In
sorap pmbodienchisethpddbeiremay bs affydicd &b etatiaswhsaine ebmpodmancsadukly as hard
onducti ve adhesi ve adjacent the electrically
dmg Sh¥ESti ve | ayer opposite the print contrast |ayer.
In sone enbodi nents, the print receptive |layer is
sumeRgparent. In sonme enbodi ments, the print receptive
[ayer conprises a ponV|n | i dene chloride resin and a
15 ﬁ’éleﬁéslﬂl@lne RaRich th RPrescafinvemBIdAEINES2 PP CRRITtY pregl pigrostatic

dlsgfégtzﬁ%%%g (ﬁol?h %tsél %{iﬁ‘ﬂl? EJ%I%/ 1\%015%%8 a%?rﬁlé%gtr rﬂIng sur%a%e ofa

rate conprises
polyaicyie stistratd, apﬁnnwnnmaﬁhayhrm&mbentakbenmdnnqbrsuﬂhtee&Nhe

ayer i s opague an i.n sone. enbodi nents, the i nt
po{ya%e%g‘estlia%&w?%e PEBt reseptive [yERents g Eéuqlﬁ%layer
adﬁ&%ﬁﬁ{é S chfnt%f]gg&t dly‘\g)@sﬂteaﬂ‘l@ E EIﬁfH’i@ 'sﬁl?s%ra% i %{ cltQtikally

i'n some enb nts e net al conpri ses
cordugtivadhesiva adjeoment dredetitmetly sonduntive @yec@pposmd: the print contrast

e e S
embOdEn R i piRR teptividapd Bﬁﬁlbﬁﬁesra%liblﬁﬂ[ﬂ%hé SE18riddresin and a
acrylate I'n sone enbodinents, the plurality of

pobyegtet icpival | y conductive partlcles conprises nickel. 25

In sone enb nents | abel, fu ther conpri.se
or i ?fr&ome ak pdolsegits ’hf: \}Relgfrr{letnﬁ substli 1t§ ralt%ag R ent F’ rne Ic ngbstrate

In b@i€EmBodinmchs, @k @6Iyme@1alshysn@wm¢ﬁﬂswpca§imﬁl \he sorh@
CmROR I, BegI e Conttast laver'1s Opadue andih Some embodiments, thé print
contrast layer is white.

In some embodiments, the electrically conductive layer comprises a metal foil and,
in some embodiments, the metal foil comprises aluminum. In some embodiments, the
electrically conductive adhesive comprises an adhesive resin and a plurality of electrically
conductive particles. In some embodiments, the adhesive resin comprises an acrylate. In
some embodiments, the plurality of electrically conductive particles comprises nickel.

In some embodiments, the label further comprises a primer interposed between the
electrically conductive layer and the electrically conductive adhesive. In some
embodiments, the primer comprises phenolic and acrylic resins.

In some embodiments, the label further comprises an image comprising ink

adjacent the print receptive layer opposite the polymeric substrate.
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In some enbodi nents, the |abel further conprises an
i mage conprising ink adjacent the print receptive
WO 2008/0143pposit e the pol ynmeric substrate. -1 WPCT/US2007/073740
2008/ 014156 PCT/ US2007/ 073740 The above summary of
the present invention is not intended to describe each
enbodi nent of the esent invention. The details of
one T8 2bpyicss gty pEﬂﬁtpﬁGS@m inkention Ay aefrinisadesite dascsibe sagh
n
emfgg{iltg{c}nlé B¢ t‘h@ greggﬁv a\he{ﬁglbtg ST@% hu%?(és (lg}]d\glgnt :}Igoﬁé gﬁlﬁ):‘dlglents of the
invapmrr aatalsbrsem“otthen dﬁ:&iEB(tl’m’.tlloﬁ ekrnd Othonfehtuecse blgjicers,.and

BRI EF CRI PTI.ON THE DRA FIG. 1 illustra
adynfages p @sgﬂve%% WLy BgeERR Hoa sidpseripHgn pagh Epmithe claims

accordance with an enbodi nent of the invention. FIG
BRAEF IDERCRDEONI e TEIEEORMVEANGS esi st ance test.
~ DETATLED DESCRITPTTON 10 Referring to FIG 1,

pri MGy &illstinips a priatraceptivatalestraptats pissipafing lababiin socordagce with
angH%B&hﬁ%§5fmgﬂﬂ%£ﬁ&gt'on In some enbodi ments, |abel 5

I ses I m 10, having first nmjor

sur ﬂ?ac;ez ﬂms&atés secdsdicalfBistsds fdce 12, print contrast
| ayer 20, adjacent second major surface 12 of

oI ric film Qq and el ectrically conductive |ayer

' contrast |ayer 20, opposite

pol yaRirife {d FIG. 10 Pnﬁ@rebébtﬁi@r&!‘ecﬁrﬂt’c@@d AB§Hp4ting label 5 is a multilayer
print-receptive el ectrostatic di ssi pating l'abel 5
coris@mt:mr Incscrfpren@@dlrmntmﬂahebé e@mpm@s Ipawgrerwcﬁlau}(hbewng first

maéwgga% n]t Olnd ﬁeg%ndlc rn%]o ur%acgqr&mq,n ggntr S{e EN el aﬁii_]f}cen? sccond

ma§sridiaéd I@o%ﬂﬁﬁéﬂ@ﬁlﬁ@l@@nd%%ﬁwaﬂ& esidulc@d layer 30 adjacent print
conductive layer 30, opp 03|te print contrast |ayer 20.

contrpst lgier 20vBpROSHE RPYMericAh@I 105 2| so i ncl udes pri ner

I al

B
cothpriss peinendeoptived ays 40tadpcpalfirsrendjor furfaoe 1 b oﬁpolymerlc film 10. In
501%1%3 p 1rgleeg{sr gﬁg&nﬁél}]&r{l}msegﬁﬁgﬁc@& cqnpig{: exl@r:aéiﬁﬁqvée 5({n a(iJ acent
clcBPRLIE Eorfdhkmeolﬁyér@()eﬁﬁpdsﬁe pﬁﬁtec%hjtrﬁfst\f n}%& by erd M&&dﬂﬁenm

t ranspar ent I'm or l'ayer. In sone ernbodi nents, at
lableb&slso 26%6def pnmee 1aamp6(b1,nteatposleé hstiweb0 ehecTolly condevive layer 30

und SRS or Al AISRLG, LT 15 transmtted

In some embodiments, the polymeric film is a transparent polymeric film. As used

D

herein, a film or layer is “transparent” if an object (for example, another film or layer) is
clearly visible through the transparent film or layer. In some embodiments, at least 25%
(for example, at least 50%, 75%, or even at least 90%) of visible light is transmitted
through a transparent film or layer. In some embodiments, the polymeric film may
comprise a single layer or multiple layers. In some embodiments, one or more layers of
the polymeric film comprise one or more of a polyester (for example, polyethylene
terephthalate (PET) and polyethylene naphthalate (PEN)), a polyolefin (for example,
polypropylene and polyethylene), an ethylene vinyl acetate, a polycarbonate, a polyimide,

and derivatives thereof,
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25 through a transparent filmor layer. In sone
enbodi nents, the polyneric filmmy conprise a single

WO 20084014366 mul ti pl e | ayers. In sonme enbodi ment sSPCHHE2007/073740
nore | ayers of the polyneric filmconprise one or
nore of a polyester (for exanple, polyethylene
terepht hal ate (PET) and pol yet hyl ene naphthal ate
( PERN) yomeerpbodigicnts; the Pﬂ@{) COBIAFHARNST 1S QRINYD r dpyscdderamg film or

¥ ene), (ANANA .
01y Bbifn Sl o B O e shier RAFRERTER oy glorty visibe
throingr thobpagu2 fIND @0DR 0 Indddne PAFYAUS20E, 7143 TBAALE Y, Kfor sxameple, less

e [ ts, the pring contrast . layer is.opague.
theiqador8rmeh ?V%”P&Sﬁ o7 ) g wpibedits peitfemitiqd t Wug%f%cfelm or
layk. Ofn SURURRAIARL MY prbdlcBAOfst [ S s, not clear |y

visible through the opaque #I| or layer. In sone
enbbusarenembodimsstst thanlc2Bislly oondertanplagsr ib @ swtal fiAnExemplary

15% .10% or even | ess.than 5% .of visible |jght is
ol R Sogtt RGBS R e grd S gsrectufi ol copper.
nicRBD AU MR SherédTe IPEdME cBBOdinRats, tha¥REtricallWBbdRictiVdlayer has
some enbodi nents, the electrically conductive layer is
shegt prststnce of less thse A Phiny perf sgubrs, inssemglcnibodiaenss, less than 40 ohms
enbodi nent s, of .t he.presen i.scl osure include
peraﬁq&fgﬁﬁeh%rrﬁveﬁéeﬁﬁg}afl esOnolhc Sé’le? S(gur%e‘al | oys thereof. In sone

enmb oglscrenéEsbodiments) e hidtat &bl 3 roafeateit thye 1 0@yedroma®rs thick; in
sheet resistance of |less than 50 ohns per square, in
sorge fwbadipsaisnih esater thel SORAIrONTtERIE sape sEYodigipafse no greater

3 : re. : :
thef o GO o AT eodlorBlIP 0 micrqmpgtersthick.
m ciloseheembadimekts, tha prisorecpeivb ddicnmntansparentg e sdres
han 50 m cronmeters; .in sone enhodi fs, no greater .
crnppge3l- rrﬁear@ﬁwswe I2¥rd ,Comﬁﬂ%%ﬁﬂefg@gﬁﬂ@i g eSO Gk sorpive
codnBat ExcldpdRy 10atiHsE HRIRIEH R atdhh&Himitddlo SRMPviny! pyrrolidone,
enbodi ments,” the print receptive layer 1I's transparent.
indlwlisphendim lentrodiape sy s, tahe syhrstintted éarpptivasghdragie polyvinylidene

canpri se drophilic and aqueous (i hk .sorptiv .
SRR s R SRS SAPPN RN RF iR ey Biedt pglycthyloncimine
and H&AVaBded BereBR Nl BYdtatB 6N e exhmple UelipdGmers of vinyl

honopol yners, copol yners, and substituted derivatives

acqt¢te pedFiny bpyryalidens parberpolyanirs pf viayl asetatpndgerylic acid) and
Lyrer. . er.i i Ve f:
v RS e BB oy AU T NER AR o
coppstghals Epc1pRedry Bl So-Hdl9Est@X TP} emidetpalopoBftrOindvdopylymers;
20 acetate and vinyl pyrrolidone and copolyners of ]
cel\lprlwcp PRlYBCES stYERRE cggqlwnpl@ with %Hyl aleghol, acryli¢ acid, and/or maleic

acid, and esters thereof; alkylene oxide polymers and copolymers; gelatins and modified
gelatins; polysaccharides; and combinations thereof.

As used herein, a “conductive adhesive” is electrically conductive through the
thickness of the adhesive layer. In some embodiments, the conductive adhesive is also
conductive in one or more dimensions in the plane of the adhesive layer. In some
embodiments, the bulk resistivity of the conductive adhesive is less than 5 ohm per square
centimeter through the thickness of the adhesive layer. In some embodiments, the bulk
resistivity is less than 2 (for example, less than 1 or even less than 0.5) ohm per square

centimeter through the thickness of the adhesive layer. The electrical conductivity may be

-3-
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hydrol yzed derivatives thereof; polyvinyl alcohol,
(meth)acrylic acid honopol yners and copol yners;
WEogest1es s and co- pol yesters; acryl am de honopOl/ysm®ns073740
and copolyners; cellulosic polyners; styrene
copolynmers with allyl alcohol, acrylic acid, and/or
_ maleic acid, and esters thereof al kyl ene OXIde
iSOHGPiF 9 PBISAFRPIE oISy MiH 8Ny kapwn pdfiesiye Gompasiiprmaz e used.

Ex%b%&é resivg !cgtﬁﬁ&‘h!?(ﬁ{s 1% %e @"égsuf; Oﬁélﬂ@é Luﬁfé%v%p %Ee?codctlvated

er el n, con

admﬁeesnh@akkaadhﬂdﬂﬁtmubnmam@mgthHe thlckness of the
adhgélve Ia I n sone enbodi nent s, t e conductjve
adh&&ngallyd %P%SWEGH@BEW%C‘?WWé ap, pdhesiveg Tefl O8K's

em'bHdlh{bﬁtsPJ[h%%ﬁh@sfwet Ilgﬁn%gﬂlgﬁké‘seonle%}‘ Blore b2 ﬁ%%la‘ce ; Polgvmyl

nbodi nent s, sistivity of t duc
ethad;h é@nwomtslnimbbdrarp0$yorhtmq)meness bratzk Rleﬁs,damdlmmylomtrﬂe

hrou h thi hlgyggss %1 % heS|vfet gﬁ I n SQ
po ﬁ%‘?ﬂp ASUE 'S % CQP? E 9T SOresISORRE- 2 Y(?“&r
1509?%@83@{}@%6' ?fentafﬂﬁfhdﬂen@ F arRYR Rty &ReShiltataen Ostpren® iR A& e-
square centineter through t he thi ckness of the

pr@dlﬁ@mdy@elpa;b@ners Tiody-alpbepicfias anwn@mzsmowomﬁmagﬂlwesmhylene-
00131/‘[\%3111211%[0080/8811 me %Egru/aéi 3.211%9 dfo 6%17 ées epodches Eglggsters

conposition

pol?&ﬁlyl}@rﬂd)ﬁddnes ald @[@ﬂ@ﬁ‘f}bhﬁdﬁ@é‘dp‘é@lm‘@machmﬁﬁﬁtlbﬂﬂsﬁﬂhblﬂéﬁf
pressure sensitive adhesives, heat activated .
adh &% ares cmberimgpis ethe adisiyic\amposiHen &uthshPemBiitss ene emore

adcﬁgv&rsﬁkﬂl ¥s ta"cl?iﬁel%d %?tic‘{zeerqg‘aggsgél(ﬁ%e% QI‘PdTHLééeS an

hesive resin. nment e adhesi ve
r esiim scﬁmwmb&hmemm,ethe comtbucavoidhepiot yampm;eateﬁ’strlcally conductive

18161633 c Iﬁre%ﬁ:ralé?égg %ﬁom} Ilcsq?(ﬁlfcﬁggtg%églleg %ay%e usedS Exemplary conductive

pat@ﬂéfe@%c‘?ﬂ% c@f"d’dﬁl Iﬁﬂictlé's' dr@netﬂ%aﬂ@é’sﬁfdr@ﬁﬁﬁ@ @bk, Copper, nickel,
el astomers; bl ock copol ymers of styrene-iSopr€ene,

gokit §inexmes, plagopmepzéladnw erva, tupgstem meolpodeading Bldderamdtfnc tike). In

SOIB%?évﬁ%s? ienlsots PARIRSROR wEbaR BY Sovshel B Jhfer pElese

pardiclck GahasScond@htiklcedetino COMERL B A 1RP Th ¥6ME Sinbodiments, the
pol yur et hanes; pol yam des; epoxies; pol yesters;

conshiciive partiglps meY ibadFrpgredriy oo piyIie swifacgnen-copdistiympasicles
Wlﬁ co%ﬁﬁra v%%toht? S?ftahl%&?i herllk%o @e&@ﬁg}lhﬁ Q(gtrc‘d’ucglé;]egpartlcles

Ive conp er co one or

moadiélﬁartm @uqimﬁ@ dna ok hfdr@bﬁa pcﬂ!yfmst (foi @@nple, dyBsthylene,
@» gnents, and fillers. I n sone enbodi nents, .the
polysiERTet PRFBOLIGHBSTRPEY Eesivh RPEvd &csil €8 Penzeaangminsiygein. iglass, silica,

graphite, or ceramic.

The electrically conductive particles may be of any shape including, for example,
spherical, ellipsoidal, cylindrical, flakes, needle, whisker, platelet, agglomerate, crystal,
acicular, and combinations thereof. In some embodiments, the particles may have a
slightly rough or spiked surface. In some embodiments, the particles are substantially
spherical. The choice of particle shape may be affected by the rheology of the selected
resin components and ease of processing of the final resin/particle mix. In some

embodiments, combinations of particle shapes, sizes, and hardness may be used.
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particles may be used. Exenplary conductive particles
WO pBrotas€ar bon particles or netal particles (PCF/US2007/073740

exanpl e, silver, copper, nickel, gold, tin, zinc,
plati num palladium iron, tungsten, nolybdenum
solder, or the like In sone _enbodi nents, the

par 11 tqreacirbgdimentsy thp sordychye edipive fenteins 2 SoRquesEC garim,
. ' j onductive coating of a netal,
]n%§$? go§§Q%@9#ﬁ§gg%%H§ (%dinents, the 20 conductive

par in sdrescmiydithentoy lepes efithbprasometischagputchiaciade & atimer interposed

non- conductiye particles w a condyctive coatjng of
betyverpihg e?@%fﬁ%ﬁbféomhl@&ve Eé’é‘hﬁ}‘&?? Clegicalineadup e adhestve
GeR&RIY Sn§knoll Dritie 3 e REESE LiySHrierO PR IR pARAdRicYEsins,

ea So*yﬁzrn?fo%hexag%?e, pol yeth Iéﬁg{ rgolystylpene,lc .
acryhe nsinsy msihacrybp oosynsy pdivinyladany ichloede ngsinsy and combinations
thbe zoguananmi ne resin), glass, silica, graphite, or

C&am c. 25 The electrically conductive particles may

be o sy cribiMehRClabéll Bethe pldsc@XAsEsBre mePhEhdcdad provide a
el li psoidal, cylindrical, flakes, needle, whisker,

copjugtied path frggythe dbchtoesubsiraje toawvhich adp eitdched, fanekample, a disk

oAbV, B 08k SRR SR AT e ot bckin

ané thefc@frical 1 cendRtieerpRedure finSitivt gh@dicttb ShiRSraRl €n some
substantiallgg spherical. The choice of particle shape

empadinsatsathesubigippay Hienbsshchipgllperaunded ensgms gndgdiments,

) c b ‘ .
bR AL Rl A ERRERE B ARERR CRnelisk Wiy aPPEaraday
cagef mgang thel deivs kbpasmaghaieslly eompdidbicdness nmay be used.
-4 2008/ 014156 PCT/ US2007/ 07374 In so .
enb JYPIBREECOLREN S JHIRICY Y acshabinde o ARG off-set, ravure, ink
jetCRBGHE Y GeSiak) Mhy bé BEAIIEtH eh RIS RocRPIEL RO means. The
nmeshes. I n sone enbodinents, |abels of the present
inkgingyx bospnlieditm cleatdalesirgol indisra incltidinpofoe dxanydt wegnnurherals,
el ectricall onduct i | ayer, and the el ectrical
b e d ATy ok fenfbri R oslely Bl ofF i angigy the
priR€coAs@st layfex eyl bR rs¥lcprcd W@‘Sr%vid%cih@ﬁ’@ir’@@ apaté 6f E@SafS For

acrylic resins, nethacrylic resins, polyvinylidene

exarpplorin geme egibadimeaird theamisit aentrashigycrtret kowhite, vhilsriae ink is
odi ' | s of the present disclosure may be
Coﬁg%%ﬂ#gE%%§$i@§8§ conductive path fromthe | abel to
subghe @lwing ¥huctitt, blit noh-lahitiaghedmpl @rwithsanplte ilhRtraicSke
invention. In these examples, all percentages are parts by weight unless otherwise

indicated.

Table 1: Description of materials.

HDNP-A/C-1-12 | Nickel particles | Novamet, Wykoff, New Jersey

550 Adhesive Acrylate adhesive | 3M Company, St. Paul, Minnesota

553 Adhesive Acrylate adhesive | 3M Company, St. Paul, Minnesota

Four percent by weight of the HDNP-A/C-1-12 nickel particles were dispersed into
either 553 Adhesive solution (Examples 1-3) or 550 Adhesive solution (Examples 4-18).
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10 drive cover, allowing static charges to be
di ssi pated through the conductive netal backing and

W@ b@sel«assrical |y conductive pressure sensiti VRCT/US2007/073740
adhesive to substrate. In sonme enbodinents, the
substrate may then be electrically grounded. In sone
enbodi nents, . | abels of the present disclosure also

Th Fesybingelispresigmyasgioetey voth & kieiferasker @nfosercieaselim h¥al 50,

Loﬁ%gf(‘ n\@gdrr“ggoe nl%‘f%ﬂ&sx &&fﬁf%%ﬁ%ﬁhﬁ@i éd’de%%%gﬁfobicﬁreve an

adﬁds'ﬁi)e(ﬁ]matbhkﬁess of 10 set] mgcrramafes, A hminjteof pbllyestergll 2 micrometers

tran i nk) be ap d he print ceptive
hiGRG R TR AR S ARC qlféyﬂﬁaémé)@awee‘@ﬁ Dlagyrestigeen the
poﬂ@&blr & th@ﬂhl‘:\!v?s SRS h B S %@ﬁoﬁ‘b’ﬁﬂpbgbka%ﬁgtblmlted g Benoi

unerals, graphics, barcod to the
Segoe §mgapdue$ cTossideof tGe pelyabten/filnt ma)qsmktham@hmre wlm@ layer was
nt . contrast er y be selected to
coffid Rt Hish Feer s Rise B et v B priSl iR e Rulgfigptive tayer
corﬁﬁf@@&jbﬂﬁﬂﬁ@hdéﬂ%%h[lfrid@tres@@%d Psliest@y&in.mey be white,
while the ink is colored, for exanple, black. The

f ol Tbaisg 0£ ﬁ@c&lummunbﬁml opoesiteithe oPAqYS whita hpice wapiedted with a
rat invention, | n these ex
prlaer contgnonn gélzoshcaar g acgl(r;f C resor)lls %I}%Eh%ram%ﬁe cog‘ﬁ?’n(;gt IF]rogen? fitsome

exaﬂ‘ﬂlﬁibﬁ aﬁ@ﬁlm&%é&ahlueedlwnﬂi)ﬁ&ﬁfyﬂ pthiybltctéric (MREKY toadcicve a thinner
HDNP- A/C- -12 Nickel particles Novanet kof
laygeplpymersdigr Ay The neesopt @il wioddh é@q%msl\{ﬂ%@o%‘pany, St .

Pau l1"'he %@%ﬁ%ﬁdﬁe?&%{ hes! lélrﬁl'g’gﬁ:ﬂ% ﬁfe rAARESAUE sﬁhﬂof thfe

nnesot a per ent by wei
ahlhhﬂeuﬂﬁil}mﬂ’ Bhhidal Tansinckieh isparshowh asFIer e "ﬂhlest;hmkﬁessi oif tifegprimer

i ther 553 Adhesj | uti - 3 50 .
bY%bﬁ&@%@Q“@SF&%&ﬁhvﬁ§§gﬁgﬂégﬁﬁs ngéhwkpébgépgq%qggTdﬂe2.
PCTIYSRORKLAVELARsiT R @ﬁEJ;érhﬁlgs pb SPGIR ﬁ’ﬁgé’i’?&ég@tﬁ%é Geight

a knife coater onto a release |iner S0, '
perlgotpa]f ghe, HINP- 8Bl el@knicidl pamigles Yispardedimi @ A(ﬁresnve molutlon The
to achi eve

dlsp?{s%}gﬁzzag?ogtgg fato?aoreﬁeg qiu&e]r PNt g,rcgntu}j:lnqug Pﬁeﬁ i%bfe 8?ater and dried in
a fORbY 818 bén ldhi¥l € Lo ABHEHS filinhiekiesaBel1 @toUrs mMitidhetets. (e oven

hac{n ﬂ;ereoﬁ tmeertesir lgrllqgl glér)lesvgnzi Igheatgm?)ggguliees imlllé glreleazyo?lgs gg;emée7ndegrees
C, 68.3 degrees C and 73.8 degrees C, respectively. The web passed through the oven at
3.7 meters per minute. The conductive adhesive films of Examples 19-22 were laminated
to the primer coated side of the aluminum foil substrate as described for Example 1.
Referring to FIG. 2, for each sample, two aluminum (2024 aircraft grade) panels
100 were cleaned with three wipes of isopropyl alcohol. A 2.5 centimeter (one inch)
square piece of the conductive laminate 110 was cut and bonded to aluminum panels 100.
Gap 120 of 1-2 millimeters was maintained between aluminum panels 100. The contact
resistance was measured with a micro-ohmmeter and a four-point probe set by contacting
cach of the aluminum panels with one pair of probes near, but not touching, the conductive

laminate. The initial resistance and the resistance after dwells of one hour and twenty-four

hours are reported in Table 2.
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TR TR TR I LG A
wipos @LavEISRAM R&h| NetTAXe®ne; isofftopy! alcohol:water (50:50) and three
times with acetone. The force to remove the adhesive from the stainless steel plate at an
angle of 90 degrees was measured with a Instron Tensile Tester (Instron Corporation,
Norwood, Massachusetts). The peel force for some samples was measured immediately
after laminating them to the stainless steel plate. The peel force for other samples was
measured three days after the sample was laminated to the stainless steel plate. All
samples were stored at ambient conditions. The peel force results are reported in Table 3

as Newton per centimeter (N/cm).



WD 2008/ 014156 PCT/ US2007/ 073740 Table 2: Sanpl e

description and el ectrical resistance neasurenents. %
wa@l0avi4am Thi ckness with MEK (m croneters) El eR€T/USN07/073740

Resi stance Chns Exanple Prinmer Product Initial 1 Hour

24 Hours 1 50% 35 0.18 0.69 0.95 2 50% 35 0.11 0.36

0.65 3 50%35 0.12 0,53 1.40 4 50% 36 0.22 0.36 1.45
Tablegpdiegblgrogesyltp™ermy 6 50% 36 0.65 2.30 4.71 7 No

34700 : 4 0.04 0.05 0.07
EXE& pri ngr 34 gi.‘gg 0.05|0.15°¢ 984 0.07 0. 12

4 % Niékel 11 50% 34 0841 0. 16 0.132202 50% 34 0.06 0.10
0.30 13 90% 33 014 0. 20 0.30 14 90% 33 0.10 0.13

2% Ndkel 15 90% 33 D220 0.28 0.352686 0% B4 0.14 0.13

014170934 0-30 043 048 18 09%34 0.07 0.12 0.21
19 70% 34 0.21 0.44 0.52 20 70% 34 0.40 3.62 2.77 21
70"/\&610@5 B3dificdRor3.aA8 alt&dtidiI6fIHis dnR1itibn B3I Becbbhep@arent to

eel adhesion force was neasured for exanples wth
thqs% élpll%}ngth@ agy &yithegt departing from the scope and Sprl?ljt of this invention.
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5 nickel particles and with two wei ght percent nicke

particles. Each adhesive sanple was |lamnated to a
wWQe@BM0l4ase steel plate with a 6.8 kil ogram r ol PEX/USZINE073740

steel plates had been w ped consecutively w th nethyl

et hyl ketone, isopropyl alcohol:water (50:50) and

three tines with acetone. The force to renpve the
WhagkeSlaipaed isom t he st ai nl ess st eel plate at an angle

of 90 degrees was neasured with a Instron Tensile

Tester (Instron Corporation, 10 Norwood,

Massachusetts). Th eel .force for .sone.sa
1 headur i Eeanlie slafyRads gisihfifie Rl RRPRERE
adjatédit BlfRsSngibeRifapd et aﬁpolgﬁeri@ eelstrfiel £ prihtWon@hdi @dyer adjacent a

sanpl es was neasured three days after the sanple was
seqopfinrayriaes efifbe pelymsrie sebsgriscIpppsitethe prany recapiig laysr, an

-at i I 1 l..f Qr -
el LR o AT SRl tont R AR e e BBtymre
sutsantel aet @ar cl¢dwicatly. cohBuctife WIh08YdPtddtIbe clectrically conductive layer

PCT/ US2007/ 073740 Table 3: Peel Force results (N cm
OPRSSHRHICTIY cPREASt pflee day aged 4 % Nickel 1.86 2.20 2
% Ni ckel 2.22 2.68 Various nodifications and
2. al t ehaidRNSt @ind NivhdraN B AR rchlivdBC QTR BRPAfRNT T O
those skilled in the art wthout departing fromthe
scoeg and ig;pit of this invention. -8 WD 2008/014156
3. pCTMbskbolrpiortamib whapein thesprait agagpidvd lgyericomprises a polyvinylidene
chlelrriidg %és{neaf:n%pat aéo\feeste?re%%.r ostat Ic dissi pat i ng | abel :
conpri’si ng i'nt Teceptive |layer adjacent a first
maj or surface of a polyneric substrate, a print
4. conthhadbel afyddimatjvacesih tiee flpecdnsibsmitots susidspaentfolymeric
the polynmeric substrate opposite the print receptive
subsifgler | an el ectrical ly conductive |ayer adjacent the
print contrast |ayer opposite the polyneric
5. SUbSHE @ftRl oBMAnAN vRlBGh F R HerrORBUEIE ¥EmPARS HoKRster.
adj acent the electrically conductive |ayer opposite
the print contrast |ayer.

ltpglﬁ} %%esptive layer

6. The label of claim 1, wherein the print contrast layer is opaque.

7. The label of claim 1, wherein the print contrast layer is white.

8. The label of claim 1, wherein the electrically conductive layer comprises a metal
foil.

9. The label of claim 1, wherein the metal foil comprises aluminum.

10. The label of claim 1, wherein the electrically conductive adhesive comprises an

adhesive resin and a plurality of electrically conductive particles.
11. The label of claim 10, wherein the adhesive resin comprises an acrylate.

12. The label of claim 10, wherein the plurality of electrically conductive particles

comprise nickel.



2. The |l abel of claim1, wherein the print receptive

| ayer is transparent. 10 3. The | abel of claim1,
wWoL@BMe1415¢ he print receptive |layer conprises aPCT/US2007/073740

pol yvinyl i dene <chloride resin and a pol yester resin.

4. The | abel of claim1, wherein the polyneric

substrate is a transparent polyneric substrate. 5.
13The Tihg ldrel off claima] firthergrepeping pisings itgpeped kotiveanthe e

ki I . im1,

o B b o e dtockigel foh R e UGN ™ e

| abel of claiml1l, wherein the print contrast layer is
14whi tTae ldbel dhdaihalie iwhefeic thaipmnisr codmpriedsrphthaic and acrylic resins.

el ectrically conductive |layer conprises a netal foil.

5 SondF RSP TS 4 G s e

rec@@@&eelhﬁertoﬁbgoﬁieeﬁé poloaklY sendiect i ve adhesive conprises
an adhesive resin and a plurality of electrically
conductive particles. 11. The | abel of claim10,
wherein the adhesive resin conprises an acrylate. 12.
The | abel of claim 10, wherein the plurality of
el ectrically conductive particles conprise nickel. -9
WD 2008/ 014156 PCT/ US2007/ 073740 13. The | abel of
claim1, further conprising a prinmer interposed
between the electrically conductive |ayer and the
el ectrically conductive adhesive. 14. The | abel of
claim 13, wherein the priner conprises phenolic and
acrylic resins. 15. The label of claim1, further
conprising an i mage conprising i nk adjacent the print
5 receptive | ayer opposite the polyneric substrate.
-10
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