" 143ej;44547p<8:6; Tj;p' f a 1 8 SEP 2002 WD 99/55791 TAMPER- | NDI CATI NG
ARTI CLE FOR REUSABLE SUBSTRATES Field of the Invention This inventiBc§tP 2002
relates to g&ﬁaﬁgﬁﬁ-sensitive 5 adhesive coated, tanper-indicatin
articles. Background of the Invention A variety of pressGfEVSR{¥T| ve
adhesive coated articles, e.g..  |abels and stickers, have been | 0 devel oped
to provide vi suaFéRERIGNDICATING ARIICLE, FOR REPSAR | es have been
designed to | eave a tenaciously-adhered, residual indication of tanpering
on substrate ;urf ces.. Such articles and/or their residues can be renoved
only with the—%ﬁié1§§45¥L£V Band/ or nechani cal scraping, which can
damage substrate surfaCkss idwestidorrelateabte mtdsturetesn§itisve non
di sposabl e; regsable sHbsid ates, %PQ{P&E% FYh9mphil g M ndshiel ds), there is a
need in the art For an article 20 that 3isp ays permanent evi dence of
tanpering when any attenpt is nade to renove it fromthe substrate, but

that either dg%gﬁﬂgbnaeafeuﬁnnnbaﬁﬁgge upon renoval or provides a residue
that is renovable W T hout the alg_or sol vents or. ne ni cal scraping. Such
|

c

an article 25 shoul d eXhYdT4euPEi RFRTRULS " RPDR Hdffe &GRSt 88t he substrate to
enable it to ceawad aatdheles, duwi.nglaoslmalandset tovedist,i hageabekershoul d provi de
sufficient,indicati AlneL r |t -transferable (e.g., to
anot her vé%icﬁ%ﬁgig%ﬁsgéﬁgry g? ?%%ﬁ$%6§ﬁ9§éﬁéEﬁfﬁ%?%???ﬁébne aspect, this
i nvention proGeRRERld vy afperaytidgileat hawp deencesigreduse éa2vlaiable, i.e.,
non- di sposabl ge@dciloRié3 gbhhed)steal @fal IDdTbet 2ol i earpaEBInges (a) a

_ el > 1 GGl
pressure sensgglgh g%%g%glgﬁafgces.Gcguch articles and/or their

residues can be removed only with the aid of solvents
15 and/or mechanical scraping, which can damage substrate
surfaces.

Thus, for valuable substrates (i.e., non-
disposable, reusable substrates such as automobile
windshields), there is a need in the art for an article

20 that displays permanent evidence of tampering when any
attempt is made to remove it from the substrate, but
that either does not leave any residue upon removal or
provides a residue that is removable without the aid of
solvents or mechanical scraping. Such an article

25 should exhibit sufficiently high adhesion to the
substrate to enable it to remain adhered during normal
use conditions and should provide sufficient indication
of tampering to render it non-transferable (e.g., to
another vehicle}.

30

Summary of the Invention

Briefly, in one aspect, this invention
provides a tamper-indicating article for use on
valuable, i.e., non-disposable or reusable, substrates.

35 The article comprises (a) a pressure-sensitive adhesive
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s a 'SEP Z002 wo 99i ss~9i PCT/ US99/ 03695 film or pressure-sensitive
adhesi ve- coat ed tape that can be renoved, w thout exhibiting cohesli§§EP 2002

failure, fr sipstrate surface (e. g., an autonobile wi ndshield
stretching t e fs I'm or tape; and (b) at 5 |east one damafedbBi¥ 0¥y er t hat
shows cohesive or intralayer failure when an attenpt is made to renove the

article from fHe SFpBFRsF TS HePathl virehes bt ycoac,tt?ﬁip(?ﬁaﬁt R4 conpri ses

i ndi ci a and/ ogam drolregeapd, mlltayset etfih icanposEdsiva) fadlpre Ses a
pressure- sensktl ve 10 a pet_:sel ve1 Llm ﬁr ressur senS| t| ve adhesi ve- coat ed
tape that can b raersrﬁvﬁ % St fe?%‘ﬁl ah an otl about 45 degrees to
t he substr at ewtngghdedd) Tihe wtehencaltm [fllémefP%.tﬂ%Pef'uPPﬁeKbb(ﬁfprl ses a

retroreflegti yeadtaygle. ddmaddi®1eampedr ivhdkCahbhg ddrisik@Sopf the article of
the invention, derive frgmthe i corggratlon of ad %eable | ayer, e.g., a

| ayer that isiHEAAYEri bREIYhS WRABI & & ERPhat )@ at®™VSrreversibly
def or mabl e. Thiee coitdeilwef sdn amgt Bulestidtes shayace 20 Fredepabent (b)) is |ess
t han the adhe e e trate, and

t hi s adhesi veéJJ Ir?oenntntrthraigg cfot%“g’tr\égggnﬁﬁ}g&goﬁé%%% agt}l%eltﬁg?ﬁsyfécorrponent (a).
The article thaxememplnsompr@mty(bbr@wrtleea 3 U gsatre-sans bicweunder nor nal

use condi t1b0n§dhe?s5.tv|é0\ﬁ§mror %e@%hﬁé@er{s@tﬁ%Céé}lé/sﬂv%fr'é‘eSStEJﬂe article from
the substrate resuylts in the cohesive or al ayer fail uEe og conmponent

(b), acconpanF®tf Byrath&3R s P8Rd diY cs&'fﬁfiﬁ % %2 afl89¢5)°t conponent (a)
remai ns subst andwtalddy degtees t@ndhboswet riaget ber fad¥xst r fhe 30t saled ace. The

article ¢ her chyegrpules, pytfdahent chidicatl onof AmEEEnge L0, 1 onder it

non-transfera substrate.” Al't e tanper-i1ndicating
article of thé2Y#irention can be used on a wi de variety of substrates, 35 it

is especiakly useful f@heawtp&ath@méan@ubéht@t@ of2 the Y& HOH5791 1 8
SEP 2002 PCTNS99/ 03695 t are . not _single-use, dis sablg substrat es but
afF‘li'li' r

rather that af &&BFE MATAVESTFR i CRCCIRATATUSEsC6r3r epeat ed use i s
desired. An atiémagHabile lleynm/,e d.lge, as tlafeer thetn bs sddsmtruatébie || activate

its 5 tanper-ingdigahi.ng. featiy.Ls, o¥eEheI€"isp9H:é 0 O the article remaining

on the substrate (after acti'vation) can be easi 1%\?and conpletely renoved
Wit hout the neefPFRALléhentlalcoh§ente T aRIthoPfahics d@Y¥¢&Ents) or nechani cal
tools (e. 29., (kotpRfen@r (BEY apeneks Tien pheobdhesbvd furebgem of substrate

damage is the%ego?ea}"v%i?g‘ﬁch?gth\llj\ﬁsaﬁd(%cﬁ %{tl o etrgt artnlc{:L{lharl y useful as a

security | abe i cense pFate as a closure
seal for briehdbasies sct@ﬁpmtkerlsdllsasdthazeghedgehesnamcﬁtfrﬁhghg ¢fabi nets: and

as a securitycipdobal (ot |lentticelion oaeda;apchaihay dogugents. In

anot her aspect I'S Invention provi des _a substrate bear| ng the
t anper - i ndi catPng -°a+ht§t6?§eo¥u§ﬁ?§el H’O‘é?\‘t’ iFmazouse i APEEIOPSpti on of the

Drawi ngs Thesaoracent hear af:eat;w e, fas@ﬂ@tys,reaadeattvarﬁxage&eofrctﬂne pr esent
invention wll bec‘%)rrgzr e er .t derlstgodc\:/gtg egard t tge fol |l owi ng
description, &ppeh &&i rr% i A c E3tsamyeh g of vt Wy L AWREr ei n: 25
Figures 1 and £21 Ylwoay ofe comMporenty i (BWs @cﬁcqmmnenﬁoldym §e@faraheon
tanper -i ndi cabeNgoidrenlts @f) td i(BYENtéAponkhgui L) S-aliaws a sectional view
of the enbodi nent of Figure 2 after application to a substrate
substantially intact and bonded to the substrate
30 surface. The article thereby provides sufficient
indication of tampering to render it non-transferable
to another substrate.
Although the tamper-indicating article of the
invention can be used on a wide variety of substrates,

35 it is especially useful for application to substrates
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30 and subsequent activation of the embodi nent's tanperindicating features
upon attenpted removal fromthe substrate. These figures, which afgSgp 2002
i deal i zed, are not drawn to scale and are intended to be nerely
illustrati veV@%4Hd nonlimiting. -3 1 8 SEP 2002 WO 99PSHY8P/03695
PCT/ US99103695 Det ai |l ed Description of the Invention
Ref er enceNuneitBRE AR apSe £1RGkR 1Ll ngl Fpasabile2pub I t@ss bhé- sensiti ve
Adhesi ves) 30Carth&F hatbabanpgralie LayeisiQs68Fatwerdied Rel ease
Coati ng70Pri mer8pRetrorefl ective dLager 908%%st rate 15 %ch‘?lonegt (a):

Pr essur e- sensiCPP R §F v ESRT 1R Fo Yabe CSHHS ent&r( HEPEREC
t anper - i ndi catremgvartheclasto€le Hiomnaesubhsiracenwhbél batttioratendes st ood by

reference to i -RQS, i i 2 show
enbodi rrentg O?Q{ﬁg%@?ﬁﬁ%&ﬁﬁ% %aac\twﬁggi n%%ﬂ%ihgngagg{ﬁrﬁa%gg doubl e- coat ed

tape functiondFAsCkMFRIERLNY Hn Hher ARPHTATE dathele afduPELEBAt ed t ape

conprises a caahi®é Hyibh§abhdronpPe€ssHl enfpiedl i viowdteel eed0 on at | east

a portion of 3 first urfa(ce t her eof .and 2 %)re suresensitive adhesive
o] e nic solvents fh

mj,or s
40 on at |east’a f)%?rﬁcc?lr%‘ SPe%tssecdﬁd’Z%r%j or “sur fereof . The
pr essur e- sensivechanigilediovds (PIAs) kabvendAGccapeb® + hdhsaneior different

I n_conposi i 0y dgpendinng rURQSs t:hie NALMIES & thBeesyhsidiaka, and conponent
(b). The PSAs are, for at |east sonme enbodi nents, preferabl %échosen SO as

to provide a BOHE’ tPSEEAEI ubsPREELCHIRRLY &S6F1yraatdersesdhésYve strength
t han t he bond laetiefsr cormphnend svihapwanshinfdy)r., Akt 2foaridevellptea fil m of PSA

(or even a single- PSA, t N carr]j . J s capabl e of
adhering to c%%pgn(gfrﬁgu%%) )sggéné%glﬁgég |g?1s Séagogﬁﬁgé%gc&b ce-(_:oat ed tape as
conponent (a) dr3sepr cidated endtfiliadf calpdneis/siengl @s coesirifipe) can be -4

1 8 SEP 2082 @391 b SheReTFHSHA/RA369pa8esiOretet Oadthidnde .t he appropriate

adhesi ve strengths for a partjcul ar agpl i.cati.on. Suitahl e PSA-coated tapes
and PSA films for use if® BPBE’&?W AGPeRE AP IBVERT IR 34RPenti on are those
whi ch 5 can bervetdved subkhoate echirbhyi tige caimpervindiaddtimg, from a

substrate surface r.et chj Useful PSAs include those acrylic PSAs,
bl ock copol yn@?ggggéé{,éé u%e?h?%éﬁlﬁ%Psm, pol y(al pha ol efin) PSAs, and

silicone PSAs that exhibit sufficient adhesion to a selected substrate to
10 provi dgga m@dftﬁ@écﬂ.i§tqgﬁa@f Q;Héndggwﬂgral use conditions and
sufficient stretchiness_and conhes| Ve
These and other features, aspects, and
advantages of the present invention will become better
understood with regard to the following description,
appended claims, and accompanying drawings, wherein:

25 Figures 1 and 2 show sectional views of two
embodiments of the tamper-indicating article of the
invention.

Figure 3 shows a sectional view of the
embodiment of Figure 2 after application to a substrate

30 and subsequent activation of the embodiment's tamper-
indicating features upon attempted removal from the
substrate.

These figures, which are idealized, are not
drawn to scale and are intended to be merely illustrative

35 and nonlimiting.
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stréngth (alone and/or in conmbination with a carrier) to be cleanly
renovabl e fromthe substrate by stretching. Acrylic PSAs and sili comn&EPENs
are gener al I?‘,O%l%ﬁrred 15 due to their light-transm ssi velé'lm)re
preferably, transparency) characteristics, with acrylic PSALSBEPHS nore
preferred. Optionally, the PSA | ayers) can contain one or nore additives
such as tackifying resins, plasticizers, 20 antioxidants, fillers, and
ot her common alstiaki 1 §¢ Desde peticin gf uttan Ihirentiaart | cul ar application. Suitable
carriers for the P5A include both elastic and inelastic polyneric filns
(preferably, light transm ssive filns; nore preferably, transparent fil ns)
25 t hat exhi biRefegkh¢eNumerals et chi ness (an appropriate Young's nodulus to
be manual | ys stretchabl e) and tensile strength to enable the tape to be
removed froma substrate surface, b)é,stretc_hi ng the tape manual ly and
wi t hout ruptur®¥ of the taPEFainffAthRd fd¥af. 30 Representative exanpl es
of suitable pao,man filpEessnettskhspolyolrehiessye es)g., pol yet hyl ene,
pol ypropyl ene,;and pol ybyt ¥l.ene: vinyl polyners, e.g., poly(vinyl chloride)
and pol yvinyl acetate): acrylic polyners: silicone polyners; natural or
synt hetic rubb&tsS5pol yearagkahbs Laysrand bl ends thereof. Copol yners, e.g.,
-5 1 8 S|P 202 WO 9% 55 ERhePRE1LESOX 4368 et hyl ene/ net hacryl at e,
et hyl ene/ vinyl_acetate,_acrylonitril e/ butadi ene/styrene,
et hyl ene/ pr opyToene, andp’b‘i“t%k copolynmers (e. g., styrene-isoprene-styrene
(SI'S)or styrengs et hyl enretnstrgf bere-iseyreye: (SEBS)) can also be 5 utilized.
Pol yol efins, egpeciall y%\ﬁ%l&?z'&l@yl ene and pol ypropyl ene, and bl ock
copolynmers are preferred, with Iinear | ow density pol yethylene, | ow density
pol yet hyl ene, and SIS and SEBS bl ock copol yners being nore preferred.
Li near | owjdengdriponat yed hy lreeesifeRslsit@vel &diygied. rFilmdesiTp@, the
carrier can be treated or S go 03|fthon nmodi f1ed .so,_as tq _enhance its
adhesion to the PSA(s). F3°r&ER n{)%[;e,o t % FAPPPEF RS2 bEE SRS  or el ectron
beam treat ed oof dibat dwivenittiibn acerratheelsetorer understood by reference to

the accompanying drawings, where Figures 1 and 2 show

embodiments of the article 10 of the invention wherein a
20 double-coated tape functions as component (a) of the
article. The double-coated tape comprises a carrier 30
bearing a pressure-sensitive adhesive 20 on at least a
portion of a first major surface thereof and a pressure-
sensitive adhesive 40 on at least a portion of a second
25 major surface thereof. The pressure-sensitive adhesives
(PSAs) 20 and 40 can be the same or different in
composition, depending upon the natures of the substrate
and component (b). The PSAs are, for at least some
embodiments, preferably chosen so as to provide a bond to
30 the substrate that is of greater adhesive strength than
the bond between components (a) and (b). Alternatively,
a film of PSA (or even a single-coated PSA tape having a
carrier that is capable of adhering to component (b)) can
be used instead of a double-coated tape as component {(a),
35 provided that the film (or single-coated tape) can be
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15 pronoting conposition, or, alternatively, the carrier can contain added
adhesi on- pronoti ng conpounds or chem cal groups. The carrier can al BSEP 7002
contai n othe (I}:;% of additives, e.g., fillers, tackifiers, or

pl asticizers. Préterred PSA-coated tapes and PSA films foPCHASIYE95as
conmponent (a) are those which can be cleanly renoved froma substrate by
stretching in 2e8H96Ct FRPRATREE oS éPPT&F&I%FI%CFhGLSd"Fh%t%ﬁP@HPate sur f ace.
Such tapes andférlma&tﬁaxﬂl@&c&pbﬁnﬁateog , in DE 3,331,016 (Beiersdorf AG,
U. S. Patent No. 4 024 3 RPat.ent . 581
(Kreckel et al.). %@ié%ﬂfpgg Oc?ggg ‘éz%egd ré%ll\?;gep‘ ?Elﬂrknpcfo& r%%gl ng a

t acki fi ed bl ockndéfpﬁﬂaym ’thAaéhkF@(ﬁfbﬂﬁ Agvengirnepast thagey w

plasticity, sgr eahede Q@Jﬂ@&éd;nw&hmu@@m%mngasm&sl% sh{inng, hfg&at

di m ni shes upon st.r nd .a ra of 30 orce rupture
force of 1:2 of F 3 Lﬁgfgﬁﬁt%‘ﬁ 1}Im@'24 @szegtpuéegéé 138 Fape
conprising a rthbes arcesinc %Asorblpdkackpdllmml’m a:upbezyrmasmSA and a

hi ghl y ext ensi 2 I r r i ing a
engt hui se. o oncar o0 i BreaRrer T, SRS R o Erl s P et o002 wo

99/ 55791 PCT/ US@Q%W%QBf‘Eﬂé%J@@Ht adhRFignser ﬁeﬁééﬁﬂft%liib}éﬁtﬁ%ltes of not

above aboutio?2, Q@Qv:mw@dsozﬂﬂl’thaﬁuﬁé eiulrashe (uhde8 MNHAEI) usén especial ly
preferred tape i.s.the renovabl e adhe3| ve tape

for.use as co (a
di scl osed in 5ci’Jn%ltllgatge?f?cF STAC c”aefé %Iietcf‘ﬁlngs? % E8RPFiSes a highly
ext ensi bl e andstoérsgtantiaborey ahdédmsin comaimeitéen anidha al ayeriexf) PSA. The

carrier has a bgnsids;uy! FanabiiatsRieeke (hakkseo W bekentdinoh gh that the

carrier does not ruptuire during. renoval of the tapé froma substrate |0
surface (e. g. ,Céy{léhé’ﬁf‘% %"(dréhb’t?i’ngt PERR K copeppredrldyaBr ST efiteFeast about
4300 poundsispedusgtrt®ei AChighfst far(s?9s6i N rmib):e psmsrf@rabejqer ably at |east

about 5300 psi ) S f erabl east 00 psi (43.9
N nmR)). The carg??s arepgg?hcgfgg#eelﬁst% AV 's€ l)eé acr |onPa‘fE Lli?f ‘break of from

about 50 to ab&gre IRGFepredent (pr ef erably from about 150 to about 700

percent, nore preferabl y.t[omakoutn33at P2 @Ol <80 ReIEEATIne Wt h | ess
t han about 50 percent_ el astl C recover% after stretchi n%Bhé)referably | ess

than about 30 PEFEeftAitAvee 9B a7 RSy TY s FeRpr 2618 1285 Sper cent), and
a Young's modulausioficahtseatitllabsutand50thgsicofbdn Zadditmegs pref erably, at

| east about 30 e out 72,500 psi (500
N mm®) (preferg%'P J]néz %rh r@‘r% E%g&ako%%ﬁgg&(%gS I\Van) nor e
preferably, between abofuisapie @ﬁarmth%tl% PSBOiRBiudenEPilRen about 34.5

and about 207 N1EBR)J andhendiSAthé ﬁl%@f?@'ﬂilﬂbgk‘ﬁﬁéf%&hsmﬂ hlignhtdoes not
separate fromthe carrier ng_stre gl n% an gl as g]ge)g cohe5| on than
adhesi on to any T ahfEisiEe {%é"tsr’alf‘%r RFF FrHdiYng "L EPIRREE ot W bst rat e, the

adhesi ve t ayse Maomlwtfswfﬂlylbmmm;etmmnesan (e apgsobyiaeoved wit hout
damagi ng t he S%ﬁ{n@%{ ?noQMl ra g sur%’lt‘a NG Jeb en R )era?igl Yo 130 angl e of

about 45 degrees he su nore pretera ina direction
substantial |y p&rahgtd ,tOe.elgﬁhlel &bs ﬁdP&ntamﬁJtreggv%fégﬁ'r@e\sa( preferably, |ess

t han about bubkt SRR 2002200099 H24%hing the tape manually and
without rupture of the carrier during removal,

30 Representative examples of suitable polymer films include
polyclefins, e.g., polyethylene, polypropylene, and
polybutylene; vinyl polymers, e.g., poly(vinyl chloride)
and poly(vinyl acetate); acrylic polymers; silicone
polymers; natural or synthetic rubbers; polyurethanes;

35 and blends thereof. Copolymers, e.g.,

.5



‘PCT/'U899/ 03695 30 degrees, nore preferably, less than about 10 degrees), to
the substrate surface. Conponent (b): Damageable Layers) 5 Conponeng S@P)Z%U?f
t he tarrper-i{;lgigg/?s%lng article of the invention can be better understood by
reference to the acconpanyi ng draw ngs, where Figures 1 PUREN

enbodi nents of the arficle 10 of the inventjon wherein conponent (b),
conprising at ?%ﬂg?n?jﬁ‘@t&i‘éﬁﬁgﬁﬁke‘a pe/\ipYls a68TRk&t to conponent (a)

t hrough cont acdtcryilbhi rideghuestrae ! stwaeadhestingg ed8/prapytlbre erdyadi nent of
Figure 1, da I 0 pagngy. y L I ing a
patterned reF%%?chgo Qfl?g{ﬁ)%rge(re\(igs"as crgkr}%o%edrﬁrgggg?@eé%r zggé)s ows a
preferred enbotliy¥ene-effhvipeehutivépee-1sryrsnef (SEBe) | n&&h&ilea Btherei n

damageabl e 4 ayafisi28a (i Pl obPe GREPIésHdrfal K )pcARdtBP dr2 BRkOgr aphic film

t oget her constitute ¢ onent (bg) In(wgzner al, the dﬁmaﬁgabl.e | ayer has a
linited cohesiRPEYEEP ’ affef PSOFRCRRANBRES 1255 ePT FITHRE AT 20 | ayer
article. It islineas ldve denetiey eodivenylfear) ukav dehattyf the article upon
attenpted remyyalphyidie,ahhd 4@ LL@MBERsSHDSIY 3bEo1 Jie-sd8aBgeabl e ayer can

conprise a frangible material_ that brealfs during tanpering (e. g., a

netal | i zed or TFR- REEERINCIed LineRs| tRYr ASRFLLY PohvetRH eRe iRJRStdescribed in

EP 253, 0B91{ LGt drapdés. & Gyr Zug AG), EP 328,086 (Anerican Bank Note

Hol ographics, Inc.), EP.40l, 466, (Landis & Gyr_Betriebs ) .and U.S. Patent

No. 5. 856, 887 (Takeuchi Toret roa gRR e o R kRO Fonai | y

cont ai ns cer and@wr86ihi®@r oophtias o as papenhdmseg itsasdisdsdwn to thiegure 1),

wherein the i ngsg[(rgz!. bslﬁgregggl{;b diehbi chness &y bhecpaRe- ake chosen so that
[

t he paper | ayer. ex its intralayer failure upon article renoval; indicia
(e. g., conpri%iSTyrPRiLeans trertsdyar ecoRtedppt tre@™ 89BSiMer nal | ayer by any
35 of a vans etprombtied heatpobDEidn]i 88, £t@rnativanyf ethe garridr Xan E P 2002

VD 991 55791 PO US98 0R0% o1 0685585l 5k RA N AR ogpSSCS Such as

thermal transfer pri nE?l ng, | rinti I"aser "printing, flexographic
printing, gravire¥pgri nthengarnirr senex¥sopepPntaitgocthad Wmesopher types of

llayers that axgsdiapabse e2g0f PiiRgsdesidiQyeshd,i BrivhPhsr i@t zbRs part) or
irreversibly deformed during attenpted article repoval . Such | ayers can

, h
conprise, e.g., a hot-nBfeteXgRBENE Coat et dEREF PR THIBIA8Ei ve, and/ or
an irrever 30 bl ysedekocsmdanenpol aymare ctiddenwh Rtefoanr bel claamggabl e | ayers are
i ght 10 transnj Ssi I I nt) refecably, the
article of thgie?%\ly\éﬁt ]lg%}r%{ ?ngﬁ%‘?s&‘%?a%y asttggggtg%{ggﬁé ?aiier%c%% ol ogr aphi c
film e.g., ondbitpehizdnpPrsakled §orihe spketzang ayefaemd Snchpti onal

reflective subtayer andhe 1wkl HEd Weadr s3dd, axey. 13ncan Be3Figored by several
net hods that are well n the art, e. n U.S. Patent

No. 4,856, 857 Iﬁ%ﬁéﬁéﬁpg‘%a:%s- FFt%%NBeg%Q?gs:éggs rée‘?%?“gflg'sﬂt?h as
pol ynet hyl 2sret hagr phaset: NSMVEY 51@)i58L ogeldcubDset, aang . pad®y/ s, $BENELE The
structured discloses an adhesive film comprising a tackified block
copolymer PSA and exhibiting high elasticity, low
plasticity, greater cohesion than adhesion, adhesive
strength that diminishes upon stretching, and a ratio of
30 removal force to rupture force of 1:2 or larger. U.S.
Patent No. 4,024,312 describes a tape comprising a rubber
resin PSA or a tackified block copolymer PSA and a highly
extensible and elastic block copolymer carrier exhibiting

a lengthwise elongation at break of at least about 200



20 subl ayer can include a mcrostructured relief pattern of hol ographic or
diffraction grating inmages in the formof |ogos or patterns that r &t &t 2001
light. In ong g{; i ment, an enbossed m crostructured subl a;r("er can be
formed by con?a ing the material from which the 25 strulCHVEW0YH| ayer

w |l be made W|th o-de%ormablee gsm | ate_having a m crostructured

relief patter r?,erﬁﬁ | §i 1Y PFESE MR us 0% TafP y, the
structured suldbayer2,00 peumdsdeebysqray eotier (SGLBaMnm process such as

radi ation curing, and cgp egﬁeflgalrfﬁgr?rﬁ%r@&e{ép §O§L\9Qe qg uret hane, epoxy,

pol yester, and acrylic nono whrch are fornulated with
phot oi ni ti at oroSmPERERt dA) aliﬁctrl?éef@?qmbﬂe QMSlMavtargf disttesedsstinuct ured

relief pattserny, sansaded@ Rb1 OF) 586 S¢h. - Bnis kaBeSESPAAR VP PYMH791
PCT/ US99/ 03695 An oPtl onal. reflectjve subl ayer can be coate on t he

struct ured sutfF&FRFRA AR BEPSPRHAL LY %‘é‘?laeﬁ%ﬁsg?’?@erTﬁ%draef | ective
subl ayer pr ef dragbk yoh&@saa mr@hearraa‘rr heti vecansdex dthramgtheatst ruct ured

subl ayer. 5 In.a,preferse a@%ﬂi f}} m&ll?er[r{ &1 'tﬁ&téavr%l%&‘bé&%’serno'ts

substantial ly transpar ent ess ustrative exanples of suitable
reflective sulﬂuQ%Fe ﬁ%réﬁgalf@‘o"ﬁémfdéhsu’ﬁa%ﬁ &rapta Iﬁ‘-\*ﬁsttéélt‘% o bisnuth

trioxide, minguehés de.ql| tariensy i @tlre_lﬁ tiaRd BrégPupreretdlywhi ch 10 are
described in U. S i

Takeuchl. t al. t ransparent
material s suck® %e?% r?%a}lg%%@rr?%?ﬁ S‘B’rarﬁaf'?‘g? n@’&d el‘%gec ors can al so
be used. The nefnBGt moee sprtmlfayﬂuslyeralnamaes: aheut ea‘:ioecpisbn(scﬁf 5light through

the structureq; MQI aﬁggtﬂﬁ%fg?#@e a11:5195 315891‘996 ég{ ﬁﬁt ve i ndex

bet ween t he struc dre tive su ers ‘Structured
hol ographi ¢ pat f“@r)ﬁ ‘i sThprearrgedialyovias [ éeﬂ@tftweuﬁmmléyea*bnce t he
reflectiveissuldrayerot srenaiwehtogothe a%bﬁtlciwoegeﬁé@{tﬁy@ﬁ:ef@f%lyl f desired,

an adhesi ve 20..0or adhesi op-pronot | prinmer can be dire I|ed to the
structured subf Q?egbwect ﬁgﬁtpodiaggﬁ{' gﬂ%onﬁef(ﬁ%nt\h EPhT I‘-?rte)ﬁeS?b%l%gfogf“r uct ur ed
pattern. The abiout| 85bftot AeouthvVéntpencendn, corgbr Less ndraa abauwt Gde damageabl e

layer, as_shoyn,l. mﬁﬁeqws@l@ MhBLE: 25 MO L Mkl pg ANl g agr aphi ¢ i1 m

are utilized ere pressure-sensitive esi v can also serve as a
damageabl e | ayl®8sj than apgukeilpeeeento #ere cuefesabbyy d6KEsERA strength. The

failure paid eraboat M'deirclalg-ﬁ/ﬁr afftad Qio@&‘agsbl%cﬁ&uﬁh@f it ils.bet of theh ]
invention is conple 0_an e n ous r amet such as the
el asticity or an % Seogbegsl ldF% Q&Eﬂoﬁ §§8 Y tal!fe;il?%ﬁ% é’ Etrength of
the materials 39@@dpsx h(@Oaahbb’srméh) et wbess é;dtjaacamutl a¢eb8Q pstie (BMP cknesses

of the |ayersy/and (Beepaldayn AlsRNafl ARt EOLRYS pkavesss as well as S5
upon the rermval |rect| on, gb force. and speed and -10 1 8 SEP 20D2
WO 991 55791 ¢+ More prefera 1y, between about 5000 and about

25 30,000 psi (between about 34.5 and about 207 N/mm?)). The
PSA is preferably highly extensible, does not separate
from the carrier during stretching, and has higher
cohesion than adhesion to any suitable substrate. After
being applied to a substrate, the adhesive tape becomes

30 firmly bonded, but can be easily removed without damaging
the substrate by simply stretching it, preferably at an
angle of about 45 degrees to the substrate surface, more
preferably in a direction substantially parallel, e.g.,
less than about 35 degrees (preferably, less than about



PCTNS99/ 03695 the tenperature during renoval. Thus, in sone cases, renoval
of the article froma substrate may result in failure at points ot|He§ER Hah,
or in additi‘g%a%/%s t he pre-sel ected danageabl e | ayers) of the article. 5
Generally, h B! the damageabl e | ayers) of the articl ®CTASIY368 t her eby
provi de a permanent indication of tanpering. This failure can be better
under st ood by kFepEtRe POTrEIRFELETIYnhiesS ShERs2BO%ed gagFesAlew of the
preferred enbadi reet sWstcbhgelraurZakt®. after application to a substrate 90 and
subsequent activation of the article's tanper-indicating features upon
attenpted renoval fromthe substrate. Additional Conponents 15 In addition
t o damageabl e & nents (b i nPATRgeRb ded-ayBr ($ol ographic film, the enbodi nent

of Figures 2 and 3 (a pi&igeherd ﬁﬂbegiwtt)aﬁﬁwiﬁ@&cs@iﬁy la$¢Scfe Pat t er ned
rel ease coating 60, a grl mer coating 70, and a retroreflective |ayer 80.

The patt er ned TeltBEsEEOALPRFBOLEPTIMIE CHPLRETERRA Y 9 eBFREh&Ct ypes known
in the art, e.fthe astémmmyendakathifesPosiel e onisyurkkudranatedhehem cal s,

waxes, and pol yvi nyl caoho nd.can .he of, .any_of the known. patterns) and
the primer coatl r?éx‘?%"aé(smﬁu C hec%ﬁ a g% %eoge?heecl}igﬁe%loonq I‘gngﬁ/%lrgri mer
coatings and teawonent s(b)25cemarising dthdeaypeameddanaddabdeabayar .f or use on

the carrieg) S&f ¥BnhOa HO¥bHrAeasa PltndbesH YonkRdt | isSehbraghigsi-on of the
hol ographic filmb55 (bearing indicia 50) to the underlying retroreflective

| ayer 80. ThusSenfdbdhvartacerpt el 40emolalthsr epprdigept cbe Hlo¥ktal substrate, the

30 indi ci a- beaddrgeh0] ©LgBHI 81 f(al pagdreak§er MdphipR41i0BRa0ing ke fil mand
indicia remaining wwth c n’gonent ga%) (bonded to pressure-sensitive adhesive
40) and porti cﬁ?stgcreéﬁ%‘? rﬁeﬁﬁ POIfPREI Y PELTET AT EOPPORSTay8Y - 80. The rel ati ve

Si zes and spacriugseo? dHwespargrcdesrédrambbtgentd bl tlosreanenale () 35 and with

the retroreflective laver, respectively, ¢ e 1 .E P 2002 wo
99~ss~9~ P /@5)463&%&\%9{%@%&719{1(% aﬁaa@%qﬁgfﬁ? eéoof lpﬁtlaClp)aattern (of the
patterned rel exspréisoing ngk) amdt! tShe (2xXicdoyraphisufilce ttoethage, as i s known

in the art. As.§heWpuid Jg&nggﬁ&& %b)’;\.nd 3, preferred 5 enbodi ments of the
article of the invention conprise a retroreflective |ayer 80, which

preferably conprises ni &t SfReEREl ddeofanagsabedrfgierehasehtidmited exanpl e,

EfFl)el retrorefl e@c?ﬂe\é@véaéﬁ.&rengﬁﬁ_éiﬁs@!%ith%jwieB}céJstS-dlaQQEGiﬁ tNe. mglﬂj%ﬁ, 680

al myui st _et . ), _can .conprise tq.enclo nmonol ayer. of gl ass

m cr ospher &5 tﬁ@fe)raﬁ’é%c%la?t'ed{'f ﬁsa%gb%%hﬁgpfﬁiﬁetﬁr%ﬂ%é ia%ﬁlﬂ'&,ree. g., pol yvinyl
butyral or polyeEsitepf fHwe agpacingrresittenphédraemoval tde tiiecr ospheres. A
refl ector subl el UNERh] 1:Csuldiea20aCifiE BERlLanIBALLAYE CARPTI S€_ Opague

materials such 15 as silver, alumnum chromum nickel, or nmagnesium or
transpar ent hi §HATAERXE (ERPEER S MAheEldlachat RIPakS PR SSul fide, or
mul tilayer reftagle@ifigace.gescsitedllizdd Sr Rat-atalNDized 700, 305 (Bi ngham) .

Thus, light,that, enters t retroreflective |ayer, is e y the 20

gl ass ni cr%ssp%? °§rPﬁ}P]o%gH%§{“h%uc§"p35i sreegfﬁc?%’(?dr é?|%ﬁg%§§r§§’,gt he reflector
subl ayer back {liZolghdithe SpaciumyAtesiBP 3Rd, O sdmar s Paskelotteo an
observer. The %@.Ltdg‘}'éﬁﬂi&ﬁt 'I?(?.y)l ,%%H&ﬂ%e%“ﬁi%%m%”@ I $R+21BpcKI ng

subl ayer, which can optiona bear a heat 25 activatable or
pressur e- sensi2¢v@nddhedi Fatert aled #8HdRedi ofrieychhect éfl-éet ®F subl ayer.

An optional beggdhead) selRY AT tigAN 0Bt S6hAa yPESYi Aed. cbibrsitch an enbodi ment,
gl ass mcr%pheres can be coat ed or?to t he beadbond subl aeyelr, and t hen
microspheres); a paper (e.g., as shown 1n Figur ’
wherein the internal strength and thickness of the paper
are chosen so that the paper layer exhibits intralayer
failure upon article removal; indicia (e.g., comprising
ink, as in Fiqure 2) applied to an internal layer by any

35 of a variety of methods including, e.g., transfer

-8-



30 spacing resin can be coated onto the glass mcrospheres. The beadbond
subl ayer can contain a colored pigment (including black pignent) th8SERiEes
t he retroref*g%g ygs | ayer a col ored appearance in nornmal |ight, and the
appear ance 0 different color, 35 such as silver, in rBFFESB0BEEL | ve
light. This is -12 1 BSEP 2002 WD 99/ 55791 PCT/ U899/ 03695 descri bed
further in U STOP8EsHT 2RE. I e£G7PBHY IRPaPTRAFSSES eTUh 2F. At alever se side

of the m crospheheSe:f:@ﬁrlbelrm’,otlﬁE%jaat lpylﬁmhgsu&haé:n‘ emhoirgti ve or sealing
material . O'}fl%%cg JHaliLY rmﬁ‘: %4 QBELY, rln@iﬁ{;rb %&%@B%éées a

nultlpI|C|ty Feorner ec e el enkent’s instead of gl ass
m crospheres avdnt&wdin aanh@sc@bbecdrms @f gipvers that beenezikakd®e material s

such as vinyl ’oprleYr%rdQQ@@é&d Qina@iotlel 6 f %BPPS&EQ::%E@&&&W ner
el enents, and urethane, epoxy, polyester, 3 acr lic oligoners and

nononers for %Pé%‘?%ﬁ%ﬁ?‘écﬁ%ﬁ@t%raﬁéﬁcé? éﬁé‘ﬁf’% - TRECBUbRYSEST ner el ement s
typically have:ahht@@ﬂmtauaélg/ perm}dieauladhefsaﬁres aVigressuréace areas of

approxi mat el y ohndi ¥4 0~ §.h }J.Sevgfg‘fb Jlff%rﬁ\%f oreflective
ee

el enents can be enbosse a mas?l rmlﬁ into a s Eierl al under
sui tabl e terrpé‘-roéb’m@élcaridlpr eﬁ@ﬁérr%@a@a@?@i@slewsmage btghteat ed by

coating a joaditHaneRt $4RAD I RoFe BB OFHH v ﬂPaS{s?'érQi%)d | ami nating an overlay
filmunder 20 suffici ent{ﬁgessure and soIJf %%/ %g the resin by radiation
curing. Cube-corner reth PREYY Ve PEREAtS TakbEptPBFRAHSE have a

reflective coatrnaigdesh{ah ac dambgeatsde lafet hea Sa:magm’apbic atislmas t hose

previ ously desceddbegn% owh%gicgoﬁ%psg}ere#?‘% gﬁgﬂgel[mgn? i,al and is

typically appli Tace %o e corn sealant film
or adhesive | ®pdricpah RElgssivedsedayerhe Fled Iséféﬂlic\tér@@awlﬂg’imm le still

al l owi ng refrassf 'b‘éckbﬂﬁbd AyS QevELDE 1@ h PR tfr?eltr Qr-ef heet i mpw3 igl enents can
be used vmtho%al flectlvecatlnq}%holo a%hl %llmanda
retroreflecti ve'§ §§ t tdhr 'b&5hBh &Phir 2€PE YQyer. Suitable
materials for &6, 8571 erdkeyehi ietclalde. prﬁtrrelas Ye.magde ofrimer coating 70 in
Figures 2 and R} 94 22@NGRINSS: paPyRlAr nBnsAANIARES (Biae@s, f11m such as

ur et hanes,
nitrocellulose, and polystyrene. The structured

20 sublayer can include a microstructured relief pattern
of holographic or diffraction grating images in the
form of logos or patterns that reflect light. In one
embodiment, an embossed microstructured sublayer can be
formed by contacting the material from which the

25 structured sublayer will be made with a non-deformable
embossing plate having a microstructured relief
pattern, and applying heat and pressure. Alternatively,
the structured sublayer can be made by any other
suitable process such as radiation curing, and can be

30 made of materials such as urethane, epoxy, polyester,
and acrylic monomers and oligomers, which are
formulated with photoinitiators, cast on a non-
deformable tool having a micro-structured relief

pattern, and radiation cured.

-9-



-13 1 8 SEP 2002 WD 99155791 PCT/ US99/ 03695 ol efins, vinyls, and
acrylics. The tie layer can be any appropriate thickness and can bk84pplijed
either to t%% Lﬁﬂraphic filmor to the retroreflective |layer or both
prior to bo é ese layers together. 5 The tie |ayer BEHU$&0¥Bde of a
heat - shrink material, which ;Br ovi des protection against tanpering by the
appl i cation of heat®? RRE 8Lt Rl LEHVEaf HRIRYSE §28uUPi 93 SRount of heat
causes t he heathesbrraktumdesubbayief @imhePabefriref bk bftexis a preferred |10
material for t -shrd.nk 1} r i I ed coating |ayer
(e. g., pattereﬁgagrggﬁg%éséﬂh%oé :fﬁeét%’%i ﬁuﬁ]@ge%tegggégﬁggg %{aﬂsatq ei t her

i ncreases or ddé@gherseefzafitdgroin thenpths i deyciuredesiptasterace of the

hol ogr aphi o ang, hebt&f &fdeRC e¥Sdimentay 8hE - r¥ RRL ke UL@E] Aydisakul
application of the gatterned | ayer is one in which this layer is used
adj acent to a JURFERDRERA MY tpAP %‘EF“itnéPei%Olcﬂrlfﬁsarr%b%%%ttléﬁ one or nore

hol ogr aphi ¢ endxaepte$ eof Guithbleogremkiceite | sufiayer kbgerpa2 and 3). Wen
the 20 articl g j.g,del A naketlapt e AALD 6 NG GORLE0G: 48V Gfincd POTTION Of
the indicia or en{f)1 ens) remal ns bonded 0 each del"am nated portion. An
optional indi Gvdfpdet etifagdumpéiepisier eand nzitrendameckblent ivBHshas t he
pﬁtterned moataiﬁégd$a<yﬁbe%_6 ideges | h%ctealaor:f. @rssieosgvhe]gaﬁém%«ln&i@m_s W Ej hin ]
the constructian indicia pattern or.logos are_pyefer rinted wit
col ored i nks, Fedr | REUHTTFRRRATG: MAREEYERY BGOSR RRer Ul LARBRBE |1 ght, or
are imaged usiaw stidmer sowpadyesned @ipattersn.cathedeocbé orsadl.30 indicia are
especi al |y usefyd r%f&‘p{drﬁ%gﬂ%‘?f% ah@gatin r@l}gggﬁ&g J¢ont surface of

a retroreflective l[ayer col ored beadbon n normal |ight, the
col ored (pref erighlty threrdd theadboit tredesul by etodyeelioi Bk cia and only the

hol ogram i s t ypifGakkbycdoinvirgitbheti iecadse bl egeasteetdiaeds fromthe
-14 1 8 SEP 7002 ¥\g Q@ilv5579% PCT{ U89§{10369!§_f Vi %i hi gi t¥ of the colored

i ndi ci a. HoweVer, “Gndef-Tet o YER v Ff’ghE en& E&RaE %ns, t he col ored
i ndi ci a are brhiqlegirgplisidstdeayal hgtoreheebackyrvgsndlewnd cthd s pref erably

silver, and thgekAagERNdreN®nd + ALk i Vb SEll yeW 48 0521 Toaw angul ar
indicia can also be inmaged into the m crosphere retrorefl|ective | ayer by,

e.g., the | asems SEGPREILHDEERLaYRIerRAy yiHedRT 580 PR ARESIFSt ent ~ Nos.

4, 688, 894 tHookeradheaboh-promoting primer can be directly applied to
the structured sublayer without diminishing the
visibility of the structured pattern.

The article of the invention can comprise more

than one damageable layer, as shown in Figure 2 where

25 both indicia and a holographic film are utilized and
where pressure-sensitive adhesive 40 can also serve as a
damageable layer if it is selected so as to have low
cohesive strength. The failure pattern of multi-layer
articles such as the article of the invention is complex

30 and dependent upon various parameters, such as the
elasticity or brittleness of the various layers, the
tensile strength of the materials used, the adhesion
between adjacent layers, the thicknesses of the layers,
and the pattern of any discontinuocus layers, as well as

35 upon the removal direction, angle, force, and speed and

-10-



4,200,875 (Galanos). Usually, when this process is i0 used to i ma%e
encl osed m crosphere retroreflective materials with opaque reflect cﬁ%EP 108k
indicia are Wo 5/?47?1 in both normal and retroreflective light. This
i nvention al §0 TRcl udes using encl osed i crosphere ret r orBFEVBEE nat eri al
V\nthtranspare&l reflectors %5 W th wh C]r indicia are not visible in
normal |ight bb%e HFEPEFIT WA aRbRYFe et F‘B‘ﬁ% I*EcfPBh.CePfts the indicia
are hidden unt rémoziadwefl thedertiete drelhlaacsmbseréteghtayngemdrtdi tions. Wen,
&0 an article {1,20Pld GRLHOD difel N0 bRSIAIGARL  ATB0r cHEN! Cl ©

esire |ze

W ndshield is e conmponents ut In addition to conponents
(a) and (b) ar@r?)rséfléﬁﬁﬂ)fialmﬁgﬁi‘blter AR¥PH S3) 98 FhoretpFiierabl y,
transparent}, espeC| aI I ;gem&lﬁuqselsbwuvbh a0 shRagedbleel bpsefd)eeki ve | ayer
or a posterior Iay 25|nd|cawh| shquld remain visible from
the exterior of TH&" 8 |c gq gnsb%rprr?t\)’rgge hegjtensn%rﬁesl? ive, e.g.,

t her nopl ast i c, icdigedient &f é;ta@pamw i nTeik fadhues tdapl be beh‘é:e(rorrponent s) are

preferably usedna&s%eélWtfeeerméﬁteoﬂmep@t tvefmdsweaase coating and a
conti nuous 30 coat] ng_of "adhesi on-praonoti ng[}grl nmer. The tarrper-l ndi cati ng

article of theSPﬁWFoﬁl%r‘Pf Fhe d’é§if?‘é'd3d £ ?W“&oﬁﬁr?%rﬁt | east one
liner (e.g.10 t@f@é@h@ﬁh&ﬁz‘lob&y@ra %Qbstﬁt@ma andgfabsagudig of materials

known in the art pe ymer film35 (optionally bearing a
rel ease coatinf c%’r”#é\‘?f’ B:Z‘ nartfé:le %a“?@ﬁ 3\5%)”59# Fg

PCT/ U899103695upmreaattedmpteqorr@me*saslecfrpm Yenrsubatrede.t 0 enable, e.g, the

rel ease of the PSA fromthe liner). The article of the invention can be
prepared using _conventional coating, |am nation, and/or transfer

t echni ques. ThAJGIORALSCUWPORERES t he vari ous. conponent |ayers can vary

wi del y, depenﬂi ng upon trheamrf}a_eﬁ w@atna@ea(rjlﬂteuney@fs tsoe (prRaidieul ar o
conponents, the icular application, and t roppnce characteristics
Gestrod " ohi coraldy Bvibnalls' SR b tod Hrehd i pd Abes: for
illustrated byahdes flal peeiarteaxapladsenbutfurbrepasdipetibes amt eri al s and
anounts thereo aE@C'ntg%dré etheg%at[ n%rrgbe % p%?%x\?c{ a%ﬁn ther candi t| ons and

details, shoul no € construé 0 “unduly nvéntlon
Exanpl es Test WKethabfl20t180 lppef Gﬂdhegm@mafesrned release coating

20 60 (which can be of any of the types known in the art,

e.qg., silicone~based compositions, fluorinated chemicals,
waxes, and polyvinyl alcohol, and can be of any of the
known patterns) and the primer coating 70 (which can also
be selected from known primer coatings and treatments,

25 e.dg., of the types described above for use on the
carrier) serve to provide areas of greater and lesser
adhesion of the holographic film 55 (bearing indicia 50)
to the underlying retroreflective layer 80. Thus, upon
attempted removal of the article from a substrate, the

30 indicia-bearing holographic film breaks, with portions of
the film and indicia remaining with component (a) (bonded
to pressure-sensitive adhesive 40) and portions remaining
bonded to retroreflective layer 80. The relative sizes
and spacings of the portions remaining with component (a)

35 and with the retroreflective layer, respectively, can be

-11-



Peel adhesion is the force required to renove an adhesi ve-coat ed, Ig itﬂte
sheet material froma test panel. Peel adhesion is neasured at a %Eé Ffz
angl e and r@;&”gb {em)val . In the foll ow ng exanples, this 25 peel adhesion
force is expressed in Newtons/centimeter width (N crm) of PEHESSB¥%ed sheet .

Peel adhesion forc neasur ed t hroughout_are injtial el, adhesi on forces
t aken at abouf’aﬁheede%ynﬂ?"éyld\ﬂeﬁ’e 13RS é"i‘g PR éggtglet he contrary.
These initial ppetdrmedhesiansef ooaeing30amdthroextent ndi satface of aged peel
adhesion forc %h‘gf cap | t aine qu: adhesi on (180) was neasured
according to gg - e(Tgel‘Lé]tlbs??/é{g ggsﬁqgh?he ressure-Sensitive Tape Council,
ot" Edition, 1989, Deedfi ghewn |in Figepgs 27 apg 3¢ rppeferred centi meter wi de)

of the adhesi v@ne@aidtts 46 the B t9EPe 2002 NVOnI8hELAD kdipTi LS99/ 03695 sheet
was applied to %he hﬁ?l éont surfgce of .a cl egn tainl ess.steel test plate
with at |east TE5* 9 iR VEetRYSFeflr W Bbt RTEOFTHLEE FEPAYSFH firm

contact. One passopwrticdel- &t |agpeanvhac gldnleetst ol Fer exasplised to 5 apply

the strip. Th r d ri oubl b arly
t ouchi ng itseI%PEsg%%e}%é%F%ng q%&r%g\'/ai% V\%e%c\fggeg& f’%ée%%ﬁaﬂaas attached
to the adhesi &8R-t ést®l 68€al(Balmapd st F ndbds SBBeFORREISEIARt e was cl anped in

the jaws o achenssd® roRsl bpsr NBChiags 1M ditabhwass capablageof noOVing the
pl ate away from %gg scale _at.a constant rate of 30. m n. The scale

5 c¢cnl
readi ng was r &CBFERAT 7 RBRELRS L8 1PhECTRIE REs Bedt e PHYIHYhe gl ass
surface. The datzrabson ppdyeteitemas The syariage refitheonfage o6 nunbers

observed duri Rgel fecdndiRsts PaglreAdbesl o gkl gsse Al laghgus Removal

Angl es Peel adhesion val ues were nmeasured as déscr - above with the
exception t hatSPRREPEHifSiRenBRRF B ORPIBET R iR MEsMaterddd $§8CAs to al | ow

rerrﬁval OIf _OI’SCeﬁzst l@ib@eff?&&ﬂﬁl@&nﬁ,t dlhtrbﬁl!i\ln@,eﬁiica:!égb esr rﬁchie%_a&mt est plate was

anchored in the_ |ower jaw.of t tensil e testing,nmachine in various

conf 1 gur at | ond 8BS REE aRA R s, S0 T HA CGSPLAALT T RES BORT ed by the

second 25 oppesilfdgdeawromulhelageohireéletter stasi pesasibeahdved.rom the plate

at other angl egcehp wddist 789, 365 tREnBREL) 2NGHES, Of 1 GOk a¥ht180 that are nost
I red

commonly tested. The force required fo_separate the adhesive-coated strip
fromthe plat ENhaES rietorgédorasiaiireasaysie 150 ferymgdtiort™uring t he
renoval procegdaet hiwrcsiphepes Removgh anglamdhgOredin £ 145, and 180

were evaluate%@flected by the reflector sublayer back through the
spacing resin and glass microspheres to an observer.
The retroreflective layer can further comprise a
backing sublayer, which can optionally bear a heat-
25 activatable or pressure-sensitive adhesive to aid in
adhesion to the reflector sublayer.

An optional beadbond sublayer can also be
provided. In such an embodiment, glass microspheres
can be coated onto the beadbond sublayer, and then

30 spacing resin can be coated onto the glass
microspheres. The beadbond sublayer can contain a
colored pigment (including black pigment) that gives
the retroreflective layer a colored appearance in
normal light, and the appearance of a different color,

35 such as silver, in retroreflective light. This is
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-17 1 H SEP 2002 WD 99/55791 Exanpl e 1 PCT/ US99/ 03695 A sheet of
phot ocopi er paper neasuring 5 emx 7 cmwas gravure-coated on one 15 8 Wk h

a checkerbo ern of a rel ease conposition conprisin
or ganopol yswg%@ pol yurea copol yrrer The or ganopol ysi | BEE(H\?%BEPW ea

copol yner was the con ens |on,r a n uct .o r ganopol ysi | oxane

diamine with QQBFF%ﬁfgfﬁﬁ ehHmd ijg ﬁ‘? %‘ SI&I n2 e;Q-Z' and was prepared

essential |y adpdesquidie@ti altp. UTBe PaterdNos.idb, afL4t,HIe1.9 and 5, 290, 615. The

or ganopol ysi | &ﬁgggﬁp@r Ur 83, Was prt?,@teEgeér 09{19 solution in such a
e 0

manner that t e el ements ng c erboard pattern
measured 5 mnpe’ﬁté%t‘b’d’es|°6esearh’élgpg‘ﬂtéFhaboat ed paper vvas dried at 70C 15

for 1 m nutse. A sheet @k aléema{tl(v%Srgt%ﬁﬁ)ecwv@klapyglorw treated, |inear
| ow density poI et h I ene avai l abl e as XMAX 312. 0 LLDPE from
Hunt sman Pack&ﬁ Hﬁl f“ﬁka%E?CBlEy %SC%@&“% PP GEAESEE h pressure

20 sensitive adkmehve imsteblient ayliaskont o syheredi amdisieninas The paper
described abovgpEo.Set LrEfiln:SNB ABRSRIYE Nn0BE BLLe Hlont BE 1] M was a

sol vent - based acr{ pressure-sensi tive adhesive conprising a terpolymner
of 70$ by wei ghpYi scRStJtyg‘FlaéiéPWtﬁ'e or22cEY B\ Iornerppisatet¥pe-acryl ate, and
7.5% by weioghtcoaaéylélcenewtd e adhashy e émyanpwii@éteéﬂ ¥hgcosity of 0.7
and contained a_t rr(zlllll?é actlv‘_g} ed_bi sam de g { er._ (,The peel

adhesi on of tRi°&Y bl‘ﬁe iWEMEhS 2 PCTEh° °5r5ﬁ FEEHEIEE S et hyl ene

t er epht hal at e dUPETyo B iellenevalss eviheaterk-comrdea éB8Ongre adhesi on val ue of
5.6 Nomvas qbpabnedy nalRerArliesiiea18y (adadieni & Hidd BRERT 11 m using a

knife coater and was drie R
surface areas of approximately 1.9 x 107 mm® to 0.1 mm’.

15 Cube-corner retroreflective elements can be embossed by
a master mold into a sheeting material under suitable
temperature and pressure. The elements can also be
created by coating a radiation-curable resin onto a
master mold, laminating an overlay film under

20 sufficient pressure, and solidifying the resin by
radiation curing.

Cube-corner retroreflective elements can
optionally have a reflective coating, which can be made
of the same materials as those previously described for

25 microsphere retroreflective material and is typically
applied on the back surface of the cube corners. A
sealant film or adhesive layer can be applied over the
reflective coating while still allowing
retroreflection. Also, cube-corner retroreflective

30 elements can be used without a reflective coating.

A holographic film and a retroreflective
layer can be bonded together by a tie layer. Suitable
materials for such a tie layer include primers (e.g.,
primer coating 70 in Figures 2 and 3) or adhesives,

35 either as coatings or as film, such as urethanes,
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forced air oven to give a final adhesive coating weight of 90 g/nz. A 2 ml
(50 microns) thick silicone-coated 18 1 8 SEP 2002 WD 991557918 SEP 2002
PCT/ US99/ 036&@ iB%z%ester liner was then |am nated to the dri ed adhesive

| ayer. The rave side of the LLDPE filmwas coated wit FRCAYSEYZH5 ¢
solution of an acrylic pressures sensitive adhesive. The adhesive sol ution

was prepared bY@ n?HYY Yo 2RENRST X SonpbRt tHichd YA aSH iRt ratio of
11.9 parts Adhasy \sppEoppistd ithichné S0 gualr tan dfe tdpplieli diclosgpaent s
thereof) and 8 [ i 0Sh L [/ I; solid 10
conponent s the&é%f}%i?%% S i?ﬁggi \%”@ooﬁfa{ei ggtgolafse ae%glggage%é%%rz ml (50
m crons) thi ckbydl peEiRy| epdansiaphthedatlayepeTioddtherusi ng a kni f e- coat er

to give a final coatingryeiwh 13lEercdi YeNdlabd o fOmead-ghrirven of 10

g/ n2, and a 180 peel .adhesion valye of 1.4 N cm 15 was obtained.) Adhesive
Conpos, 11 on R BHRRALed e v BEPRoN RS BRASFEELOD AaRAE. SERRFTIVE Adhes ve
havi ng a 95. 5:dy Shesappl yitatdony bdit kestr Yeceusaei theveipphticatiomw, ofinhi ch was
prepared essengi h | Si I Lzat d Q d described in
Exanpl e 5 of u?s@ﬂﬁﬁfggﬁ%ﬁﬁe“.”*zi?g"é%a"fﬁ?é??%h)?"‘épgﬁag‘ﬁﬂgi ‘S% ymeri zat i on,
the resul ting BY84 it® Beré&_ur e Poékal ¢five fadRess v REgSerE@Bvered fromthe

emul sion ang dhssliwedrbp e 8RLZ0sHF XiWgec0faf@pt ane and propyl al cohol to
farma 25~ by 25 wei ght_sol uti on. Adhesi ve Conppsition B conprised an
acryl ate i crosphere adﬁ%s?‘?lj:el,o ieﬁt‘iﬁa@e(ér 8}3%?’9%9 JSYERL 1819y as descri bed

in US Pat. Neatt®:rted, tdDeds8 lcveting LB ng PBourevcctayd acryhat e and 2~

e e By 15O LS5 b 0010, Lo D fpoul 1 o

m crospher e di 8peihsi dnRteTfrcp®ift 6ha-kOMEEarhie f 2rd wstronef ipehvidedescri bed

paper was theniipdddat gd poartiisk-de fefuheagpl{a&siildn B¢ @rabl e- coat ed

LLDPE film beagég%%éﬂg% i%ger is one in which this layer is used
adjacent to a layer having printed indicia or an
arrangement of one or more holographic emblems (e.g.,
holographic film 55 in Figures 2 and 3). When the

20 article is delaminated at the patterned coating layer,
a portion of the indicia or emblem(s) remains bonded to
each delaminated portion.

An optional indicia pattern can be applied in

the same locations as the patterned coating layer

25 described above, or in other locations within the
construction. The indicia pattern or logos are
preferably printed with colored inks, pearlescent inks,
or inks visible under ultraviolet light, or are imaged
using toners or dyes in a pattern. These colored

30 indicia are especially useful when printed at some
location above the front surface of a retroreflective
layer that has a colored beadbond. In normal light,
the colored (preferably black) beadbond hides the
colored indicia and only the hologram is typically

35 wvisible, because the hologram detracts from the
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1 8 SEP 2002 WD 99/5S791 PCT/ US99103695 i cr ospher e- cont ai ni ng adlh§§€ ?1
forma sinple enbodi nent of the tanper-indicating article of the i

The pol yest L% r was renoved fromthe article, and the resulting exposed
adhesi ve Ia;e‘}g? 5 adhered to a sheet of two-layer tenpeFEHM¥Pety gl ass
and pressed fir ut es, a0 attenpt__was nade to renove

and,  Aft
the article frdﬁf\%h@/’iﬂ &s ﬁb"scﬁpé"Fa ”f‘WeCJ@dge greYey H19%E e was 1ifted
slightly and meltlredef]recetldlerEmhmgappnmml yh80ctorted t he substrate

sur f ace. Thlslglg&lg &tb@&ghgif vtlglg 'irs;ltsgoys e?g{@' %dparts One part

remai ned on the Su str he ot etached. The part
remai ni ng on Mécbub%tﬂr@tférébhbrﬁlslé@rt h@mi ithet hadpesiyels &per, the film

the second sadhesyue aé.llba)éer wadd 2 ﬁQEE&@rMQQrpﬂﬁ&f&ﬂ Qfanar eas
conprising fibers delam nated fromthe Th g $€]; flbers were easily
i dentifiable i3158rBast e ABC r eﬁ‘é&r‘gﬁﬁrﬁg \ﬁ/g§ Pressitt Ve The part which
det ached conplletyekybygorpmi.sethd hiespat iBagiow pelease @ema&nadgyand 20 the

remai nder of 1agcpapel -in/iuyal pd(lsReRbL Oy r@\ée@b@d(ﬁﬁaeemeanaper had been
del anmi nated on one side in a c ecker board pattern art. remai ni ng on

t he substrate 4@80r&hdvéd1pROBhe Mssedlpy ‘ﬁ}%’sﬁphﬁ B%O‘Fetsss édge and 25

pul I i ng atican waegl €o Oima“&ouhc11<55edfgﬁeeSsmextéﬁ&ewbiraﬁBe@a‘Nehe substrate.
The part stretched. d#rln the re %ﬁgggoces but not_ break. The

pressur esensi t1VE* Aane IV 88?@“? bt rae 'R J‘CJE) oken progressi vel y
and cl eanly amdsibleein rvbvadbynaio add adhesnafé-elcésvduélqim}l dThésseen on the

substrate. A Q%@Qﬁfl&i ﬂ%‘ébhﬁcﬁ?d’ése@skhgpéél'ds@ WeEFo iy ,ed as descri bed
above and were applied to a gl ass, test g at e. eel "adhesi on val ues
h

obt ai ned at va&SteaEeterhiae %b?”e‘salarwét BV&P%H?‘-’?& gefleafprsy 1 8 SEP
2002 WO 98l 5wi%h RIS 038951 al alrleendt Relsivdle E)nrﬁ@macm’lligmval Angl e

(degrees) Peel b %he? Onls(l%vl%nzrllzl)?n&l%telrogetroreflectlon Thus the
indicia are hidden until viewed under retroreflective
lighting conditions.

When, e.g., an article for application to the

20 inside of a motor vehicle windshield is desired, the
components utilized in addition to components (a) and
(b) are preferably light-transmissive (more preferably,
transparent), especially when used with a posterior
retroreflective layer or a posterior layer bearing

25 indicia which should remain visible from the exterior
of the vehicle. When one or more heat-sensitive, e.g.,
thermoplastic, components are used in such an article,
the component (s) are preferably used in combination
with both a patterned release coating and a continuous

30 coating of adhesion-promoting primer.

The tamper-indicating article of the invention
can, if desired, further comprise at least one liner
(e.g., to protect PSA layer 20). Such a liner can be of
materials known in the art, such as paper or polymer film

35 (optionally bearing a release coating or having been
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(9% MDO9. 4972NVD457. 5441 MDO05. 9253CDO05. 1489DDO05. 1406MDI 355. 5237MD1807. 9569
* MD - renpval by stretching direction of the 5 CD - renoval by st ldt 5 iy
of the fil m&}gg-%ééem)val by stretching direction of the in the machine film
in the cross"dirte&ion in the diagonal filml0 Exanple 2 PERAISINAGS
non-retroreflective side of a flexible retroreflective sheeting conprising
gl ass beads as¥eEFed@t PEOEHHRENER ORFalfRMiTe tase e hei ¥ TNEVP5500

Refl ecti ve Shegfleage faorhdMGorpanysheSLin&aul , TAS dd)icwasoheasle | ami nated to
a 25 mcron thick ague ite polyethylene terephthal ate. (PET) filmto
protect its expo: IégP%ﬂ lf%n\rll\%emprrgg?lé% or Xf’%y%orrfv‘%?ﬁgo%qegf)%ﬁbé%s t hen coated
on its front rlemipatefdrecandsorsransiewitephmiayest i Mhrushickndssesr of

pol yuret hane r&sife (AMAbLab&RReRE MNGREEZIM RAGP figfmy/eneca Resins,
Waal wi j k, The thg,rl ands) .. The wat er-bhased n%%m n c m%03| tion was applied

by gravure coftSPREGHHY YBPR PR UBRRE B8R theiTRiPES 1Y &P8ry t hi ckness of
about 4 m cr ommrticeleac kembarand spatliee parvfcilze apprastionnpasi tion 25
described in | t i ver_.the -21 1 8 SEP 2002 WO

99/ 55791 PCT/ Eé%gpﬁg%ég‘%é%u ealqﬁggﬁles(%gggecg%%egﬁ avure coating, essentially
as described i n Exanpl eOhtjechiexand adyentpaedust [tper inventipisgacent

sol vent - baged dkeneaveid altracas iS¢ aehkbi eJymg TkaRsDas eutd thek 1900
(Blue-Violet) fro i.ed over the

m 3M Conpany, . St. Paul, M) was then
bat Lerned rel GRSEIEDNTT AP By 2Ls il ARPHEFHERSFRE 1 EREFTethd ™ Nk coat g was
dried for 90 secerdsxatpld( te geMe a@ dtiet hialdiedsnefambout 10 microns. to
The doubl e-coatadbLPPedlidmot fRxamlseriedas (e ddiarad dasthe 1am nate
comprising reflective sheeting, tie layer, patterned release coating, and
ink layer. Theln3ie@&1eR-the fil m bearing m crospherecontai ni ng adhesi ve was
bonded to ishe ink | ayer using a

Examples

Tast Methods

20 180° Peel Adhesion Test

Peel adhesion is the force reguired to remove
an adhesive-coated, flexible sheet material from a test
panel. Peel adhesion is measured at a specific angle
and rate of removal. In the following examples, this

25 peel adhesion force is expressed in Newtons/centimeter
width (N/cm) of the coated sheet. Peel adhesion forces
measured throughout are initial peel adhesion forces
taken at about one minute dwell time, unless indicated
to the contrary. These initial peel adhesion forces

30 may not be indicative of aged peel adhesion forces that
can be obtained.

Peel adhesion (180°) was measured according
to PSTC-1 (Test Methods of the Pressure-Sensitive Tape
Council, 9*" Edition, 1989, Deerfield, Il., USA). A

35 strip (1.27 centimeter wide) of the adhesive-coated
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15 mechanical |am nator at 23C to forma retroreflective tanper-indicating
article. The protective PET filmwas renoved fromthe article, aridgSER100
resul ting exa,ggglgﬁﬁdhesi ve | ayer was adhered to a sheet of two-I|ayer
tenpered safety gl ass and pressed down firmy by hand. 2FCAYS&Y03E5 ni nut es,

an attenpt was nmade to rempve the article fromthe glass substrate. The
edge of the artie€tevdtieARlAeddte| thightryizeRPuISUEders of & d€BPon
approxi mat el y S idegseestded tbet sulkster atieh sat flaaet The7 arinealle coul d not be

removed in one_pi ther,. it 2 xhj bi t intral ayer f.ail and
separated int ocet%\}\-'gﬁ;g)ta?{%éqg Ehrge%%r?:%ﬁgbgﬁrﬁ%gél ?t&rﬁhgg%%abcstﬁr altdégand t he
ot her det achi mpssonptletaeldrkiThergahardhaubbetrgiodddrbvasietbad toche substrate

conpri sed tshe goubl encaatad LLBEE fidmeand, 80 rRAagbhY el detid habl e portions
of the ink layer ogres]r_oondl ng to the areas beari 28 a re] ease coating. The

: I
part that det&de BOERT LY T MBI ube a8 EBRPPRER Yhe reflective
sheeting, the tdmevhaywas U898.paTherfired eple@se ataathad, tandtheporti ons of the

ink 35 | ayer r i t as e el i 22 1 8 SEP
2002 WO 99/ 533"3{{‘%3:%3%9%%5335?%% fﬁ%s%ﬁ?m%mges égﬁége“é@?‘% , PiSer thus

provi ded a vi NF8 Cclagpedtitofhef Iawiedr a. Agnsiffe tgatingfmadhdngrticl e t hat
remai5ned bnﬁgeaaattovvhgec&{aﬁﬁ% sg?ﬁx{i&{gftmgpim ahﬁg})lf?&nfﬁrgéﬂthe g: aSSfi n
one 5 piece by graspin e part at its ge and pulling at an angle o
about 45 degr eié%lteogf'h‘g %§FP5t’éa%%r°ffac§. %Fé“/g‘égt sT?%t%‘i‘?el(? during the
renmoval processaiihgdvas nefcolbrieakin 'Nwtpnesssjrtmeseapiatm/e Fledi ve bond to
the gl ass subsiigl€nuas Ju0kan-RLOO! anal ueLY AU EhEBPLY 0d Grand. after

renoval , no adhesive residue could be seen on the trate. ampl e 3 The
sheeting of BE@WRFREe20hdNCcEaREd O TUrers sharfivedetPbiRg I i ve surface

W th a conts nugdss .pol yurethane tie | ayer and a pattern coating of rel ease
conposition, essentially as in Exanple 2. A thin transparent hol ographic
film(available fromCrown Roll Leaf, Peterson, NJ) was then | am nated over

t he 20 patter rzgelr ddbagiore FaxbmnGlams g Yahioue Raravababogldsaivai | abl e from
Sal | netal, Raalte, The g,\éeélh%rdthg&q ‘pa}lu£90ﬁerér a@g&ggr@ghi c filmconprised
a poly y

a pol yester rel ease |iner, . met hyl'met hacrylat'e-based structured | ayer,
a hi gh refractdesscriipgéxabdvsc withf ke 2B epeitrcihat, thadeauinantadhesi ve

layer. After |adrmaLic@iod RRAsPLYESILIso hBeto VA dweFeMEdal A d¥@REI hUOUS
| ayer of transparent solvent- bafs?gﬁl nk (ava Sco chtl iteT"'

| abl
Transparent | n¥® FSoBeRBI RS 8 RSR3RP ‘?T%’an?/\‘, %;if.ssp WS M) was then

appl i ed rlate was anchored in the lower jaw of the tensile

testing machine in various configurations so that when
the end of the coated strip was pulled by the second

25 opposing jaw of the machine, the strip was removed from
the plate at other angles, in addition to the peel
angles of 90° and 180° that are most commonly tested.
The force required to separate the adhesive-coated
strip from the plate was recorded, as well as the

30 elongation during the removal process of the strip.
Removal angles of 0°, 45°, 90°, 145°, and 180° were

evaluated.
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resulting ink coating was dried for 40 seconds at 60Cto give a d

t hi ckness ofw@%%g_;” 10 microns. The doubl e-coated LLDPE fil m of Exanple

was 35 then ‘adhered to the |aminate conprising reflectivBCT/Y$03645 g gEp
2002 WO 99/55791 PCT| US99/ 03695 sheeting, tie layer, patterned rel ease
coating, hol cgfaRARcLfi|m and ink |ayer. The side of the film bearing

m cr ospher e- cont ai ni nga asthwai v& prastdrended papdhameasliriayed dusikng a

mechani cal |am nator at 23C t orm a tapper-.indicatin rticle. The
protective P?p(ﬁm} W s\/\%léa‘fuerr?ﬁ\?ga??é om t°§$ ar ?c"flé:,h 3ngﬁ?ﬁ%erfbé)§tf ting exposed
adhesi ve | ayepattesrnadfes enkbltegsa strmtsigfionvwodrprdisingnpered safety gl ass and

pressed fi;maré%oeemgsima%re- 31 FLAN @8po Bflndd | €Ak Was nade to renove the
|0 article fromthe ass substrate. The edge of the article was lifted

slightly and PXAANCROLHS bl RANESPP bW LG FORP T Y350 thegrees to the
substrat e suréatinsibeomridaziteonoptaiurat obeart eymsadpbhyshroxirece and
separated intgQ. patts, r inin ond .Q t ass 15 substrate
and the ot hergﬁéﬁghg%éc%npqesfg@%gnga?tgﬁl&a?ler Ieagraiglﬁed bonded to the
gl ass subst r ag¥tansiepr pR@dah@rapabee-asanbdal LDPE Heser dbed ddsi | y

identifiahbe poglirls Résbog,R1he1d ndad ayeboaens t henkol ographic film these
portions correspondi igs%& 20 the_areas where t?fae el ease coating was

present. The PEPR XA HOL O A% Ery CPR T tTFEMg L §8RT rate

conpri sed thesskffieat inessdteat magpet hhatti €hé ayiprglet kéepatterared rel ease
coating, and tJ b i hal ggraphic film these
portions 25 cgk?ér eﬂge%(‘l)l%&?{:] (?Qé{%gggé%gr%)é?%%%%%%g gogltgi%g was absent.
The damaged iekcH ajee.t hlise padcviedetcaa tedspaper ndiscalriied at 1&@peri ng. The
part that ¢ engépeldmggﬂggd to the glass substrate was then renoved fromthe
gl ass in one pirece y grasping the part at its edge and pulling at an
angl e of about 45 degrBesheat el sulisitly 488 Bieransd. t%ﬁékp%’@f@rr et ched

during the reppyaled)’ 0688Sr DWW difls gt PR gakiyildie nLessH| ecseysitive
aghesive bond, {0, 131.9,25008 355 ' SLolE° (R0 R 0N B38kgllg,and cleanty

Scunthorpe, UK, was coated on both sides with pressure

'30 over the thin transparent hol ographic |ayer by screen printi ng. T 0
r;ﬁ a7t pzng
1

20 sensitive adhesive and then cut to the same dimension
as the paper described above (5 cm x 7 cm). The
adhesive on one side of the film was a solvent-based
acrylic pressure-sensitive adhesive comprising a
terpolymer of 70% by weight isooctylacrylate, 22.5% by

25 welght methyl acrylate, and 7.5% by weight acrylic
acid. The adhesive had an inherent viscosity of 0.7
and contained a thermally-activated bisamide
crosslinker. (The peel adhesion of this adhesive on a 2
mil {50 microns) thick polyethylene terephthalate (PET)

30 film was evaluated, and a 180° peel adhesion value of
5.6 N/cm was obtained.) The adhesive was coated onto
the LLDPE film using a knife coater and was dried in a
forced air oven to give a final adhesive coating weight

of 40 g/m*. A 2 mil (50 microns) thick silicone-coated
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1 B SEP 2002 WD 99/ 55791 PCT/ US99103695 and, after removal, no adg%melgz
resi due could be seen on the substrate. A second tanper-indicatin i Qe
was prepare ially as described above in this Exanple 5 3 and was
adhered to gwgﬁglgsg&substrate and all owed to remain there RGEUSHEPIPREys at 70C

to simulate Iong-termexposure to heat on a glass windshield. Attenpts to
renove the ar PPLYSSYSIsdipel Y35 itheRal 2d12tesdi ForEruftF 388 ani nati on as
descri bed abouehediargpaniyng.was 10 evi dent, as both the hol ogram and the ink

| ayer were danaged durig?g ;gg?rs%rrggg% hcgg %@%ﬁ?w%a@g“eﬁé& |‘%CF 3 was

repeated with the exception 15 tha e-coat'e m bore the
same acryl i c- BaSedproggsnte-sandienvel ahesrydiorirarerdes. The adhesive

conprised a8 CopRsYIBIe AbnbS§PRC! V| 266 VAR idRdsaLhtidc vl d in a wei ght
ratio of 95.5 to 4 arts b of the 20 copol yner was

.5, .One hundred  wei ght of .
tackified w t RESREERH Y GOROLI i tBP SONATEy COPRRTITPBS fBsPn ester resin
(avai |l abl e aswkbglat Hdt8b 6f om HMHepeutesAdidsjivei Cappddic iNat hef3@nds) .
Differenti al i S i i [ g oat | i ght of
adhesi ve on oﬁgpgé'cf&e)p&?@t ﬁgﬁlﬁ%ﬁgﬂ%“gﬁ tg%rtgﬁg; ot er@'?hggg%%tei ng on one
side (the sid@dhesiee ¢omgosblian Badhbrerrr iS04 Si®siqldtde) had a thickness of
1OP m ﬁrfms. e&p&aﬁsﬁdhaﬁ%aﬂf;:o?p‘}ang ﬁheig_igegééllﬁgﬂmmléoﬂﬁiothi ck |
pol yet hyl ene ter t hal.at e filmexhibited, a eel adhesi on val ue
of 7.5 Ncm) c?ﬁg‘-p%oma&h%‘éilv E"c&‘éfcirﬂ%%)r(ntq}lﬁé 88%){6%?]’1Yges9’1ede of the film had
a thickness ofebéphiirerlens. (PBUcifian asimsiavégndbattoareamta giveéla (50

m crons) thi Ci‘fiﬂgi y@c;ahc)'{t&xﬁnﬁ [ sierkthal é[’féﬁn(gp'::cp af ko BRI Ledy a 180 peel
adhesi on value of 4.0, cm? -25 P S E P72002 WO 99/ 55791 PCTN599/ 03695
The resul ting°dol®l ¥ oa2Y A LBPE Pe¢ magtissiprvadferédlt d N4 | ani nate of

Exanpl e 3 sonpakSomithireldr, oref | ective sheeting, a tie layer, a patterned

rel ease coating, hol ogrAgghi C fiéorl% aggiéinnpi r&kml ayer a5 ‘I;r%eer i](::Iee of the film
bearing the |l ess thick hasY v e Ch3r Ny~ Was Soﬁdede(%o TSR ) rfayer using a
mechani cal | agchalbe rtes@8eEeteerfsditiva adimedivei havird im@Sabtitebe. The

article was aqg%é‘@{lt Cécﬁry%@é.sac%%%r at £ uﬁeri@hkh_ﬁa@f‘ch,a\dhql’cho&a& he ar_ti cl €
on attenpted renoval fromthe 10 substrate was simlar, to that described in

Exanpl e 3. ThEYBBRTCT &FSERFLYLbh YhERe (uthsirs RASYRAREdOBy graspi ng the
part at it edgehaddiqudribeg i Exampbgl & «ff UabouPa®D Noo Ree substrate

surface. The r tretch b id.not break. i ng the renoval process.
15 After the gghéggvgﬁﬁéﬁg’?fouft%leog’ﬁﬁ%t?% yéneﬁégggjé%% ctcglr?‘pl etely broken, no
adhesi ve resi deguiabny iasiryl éc rrasisareudpetsidtive adhesive was

recovered from the emulsion and dissolved in an 80/20
mixture of heptane and propyl alcohel to form a 25% by
25 weight solution.

Adhesive Composition B comprised an acrylate
microsphere adhesive, which was prepared essentially as
described in U.S. Pat. No. 3,691,140 (Silver), using
98% isooctyl acrylate and 2% ammonium acrylate. The

30 microspheres were isolated from the resulting
suspension and then dispersed in heptane to form an 8%
by weight microsphere dispersion.

The pattern-coated surface of the above-
described paper was then laminated to the side of the

35 resulting double-coated LLDPE film bearing the
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Example 5 20 A 220 micron thick sheet of

styrene-et hyl eneco- but yl ene-styrene bl ock copol yner (SEBS), avail abBSEP 18
Shell Chemicals as KratonT"' G 1657, was prepared by standard twi n screw
extrusion t gifyjseHdps: The resulting elastic sheet was coated on hoth sides
with a 25 rubber resin-based pressure-sensitive adhesive BSTFBF? é”r"??ﬁ 100

parts by wei ene-i sopr.ene- st ene synt i C block olyner (avai l abl e
as KratonT"' q’ff(f %LSH?'S‘F@I‘ aIHES 8 Eflve‘lzté’ d%’t‘“s 4py TR ht C5 aliphatic
tacki fier resnbodiwantabt etha:s thmpererAdl ddihdg ramtu&GzeEnfonhe Bel gium), 54

parts by wei gf -t].h,eg&llg;ler 3 ?5§ﬁ(e§v§hl]g]%) vgﬁsg%fégﬁ}?égﬁo%ﬁ%)f rom Arizona

Chem cal s), parts antioxi (aval 76 from G ba
Gei gy, Basel ,ardidiclzer paAdihe Tesuddhngi o¥rored asiresdvenlayver s¥ake of the SEES

sheet at & thidHeIRIS L8l a-Heet bSO tABEP12002 m&%‘e@%%%eE’WéL&?@/ 03695 35

m crons and on fhe ot her side at a thickness 19 m crons.
si | i cone- coat® ;?SIe?é%?eFlW]rYelvaxéénFiam AEsd ]tso MREERAT cRRBY adheS| ve
coating. The alﬂﬂmpadhesn@me)ftoe&@hoaéheﬁe vereaAtd fgolOtBeSyBase ess steel 5

substrate was_ neasut d fou 6.8 N/cm 19.m.cron layer) and 8.5
Ncm (35 m cron % agg). a,%% c&ﬁ £ ng oﬁ%?léc coé’gaed rsnﬁgsg was |amnated to
forma tarrperslllruihtda'jt Bnd }aml'leﬂ dnbyp Bdnechipn rpprioximeteayh@s! vieo coati ng of
the sheet o &&a Iﬁ%s't?gtéaé’@fﬁa@e a &ﬁ&g%gﬁé@&aﬂh lr%gla—méteoof the type

described in . am nate conpri se in order) retroreflective
sheeting, a cHtithdsbe tve seRAciateaPpatser ftP mréa§§mééaﬁin‘€}" a thin

transparent heleogudBRiaté) |5Hd 35'1‘;@ 3tREAt & Absing 13N yOle tAkhed Ne 15
pol yester liner was re and the article was pressed firnj h%cggal nst a

cl ean glass plate. gF? Rtted SFEBIAE PR orhg tfé‘bﬁ‘fﬁéf:?a?%mp’f rticle
del am nat ed iuhees‘ﬁamtl athgsihe 1sgee, mahaefihs, deccriekeddi adfxaigd e 3,

| eaving o h bstr f the
article t&gt remai’ neh bonéﬁ%&%%bt%%ggs g??é?e%oaﬁée%sst ggﬁggfg%%&
doubl e- coat edf SEES sedaninnted fyeackaebparer patther paprri AkPABF ogr am

fragments corwasep@a%ilmg 1 Qed 16 iH1ARS 1WNBE8ad NindrRl @RS@e2Bag@aAl I NG WAS
present. Then%?rt of the article that detached conpletely fromthe

substrate confRdddd FaEr BFe3stct i vBeshakti Wylch idetackedayer, the patterned
rel ease coat ldstgnpm@lpoebmpﬂﬁset& thet Patberhek felRisecardathaghahdgraphic

filmcorrgspondin reas el ease, coatin The
part of t%os cﬁ%é“atlﬁ r%ﬁa%(?aﬁgﬁded t3% lr%sﬁﬁtr"gf‘ergog?ge%e r enoved
cleanly from tlhaet silespepte iad dreespided anhea ped toratoneneiddgénaad stret ching

until it sepagatsed $L.538 S the substrate surface. 35 -27 1 8 SEP
2002 WD 99155791 fat
The part remaining on the substrate was

removed in one piece by grasping at its edge and

25 pulling at an angle of about 45 degrees to the surface
of the substrate. The part stretched during the
removal process but did not break. The pressure-
sensitive adhesive bond to the substrate was broken
progressively and cleanly and, after removal, no

30 adhesive residue could be seen on the substrate.

A number of double-coated LLDPE films were
prepared as described above and were applied to a glass
test plate. The peel adhesion values obtained at
various removal angles are shown in Table 1.

35

-20-



different elastoneric sheet was used as a carrier for the adhesive

A 50 micron thick 5 sheet of sem -transparent anisotropically elastic film
conprising Q@ daaks Styrene-isoprene-styrene triblock poléner&ﬁ@vallable
commercially as Vector TM 4111D from Deut sche Exxon Cheni cBf and 40
parts pol ypropyl ene (density of 0.905 g/cnB, available as to PPH 7060S from
Fi na Chem cal s, Bel giun) was prepar&@—gg-én extrusion process. The
resulting el astn&n&m&et mbhseq,g ﬂmmahmwrcmwngae,_&ﬁ Ders extendi ng
in the plang cﬁ g sheef g t he |rect|on, emheddedfin an

el ast omeri ¢ fnatricx.  Th anﬂ 8?f?ﬁﬁ<: ﬁp\mas extenS’bl e apd elastic in
the cross wep dlréotlon, but had a | sser9exten3|bllltynand elasticity in
the down web direghi on. [The el@stic $heet ;wgs cogted ofypoth $ides with the
rubber resint based presspre-sensitivé adhesive 20 of Exanple p and was

| ami nated tof the MBtroreflectiie Ianinateseﬁployed in %&%nple 3, conprising
retrorefl ectj ve sk@etingl a c@¥inuols tié.Layer,|] a pat&@%®rned]rel ease
coating, a thin hebographic fidgm and a centi nuoys | aygge of ipk. The

t hi nner | ayer of presgure- §$£S|ti e ad?e ive dn the asti¢ carrier was

| am nated tol the i'nk |aypr o e refrorefl'dctivd | anifate. The resul ting

t anper -i ndi clati ngMarticlp sléﬁhere to d-§l ass |subst?¥é&d e. When attenpts
were made to-TENOVE tieartTcre from thesubstrate—tie—artiti e 30

del am nated. The part of the article that remined bonded to the substrate
coul d be rendVedPc| BanF§I¥myhEtE5abshizg elthrhsulmeFhgnehe edge of the part
and stretching until the pafircss8Ra3habedchd omithe substrate surface. 35 -28
1 8 SEP 2002 WD 99155791 PCT/ US99/ 03695 Exanple 7 A tanper-indicating
article was prefdred uSPARyt 6ﬁb§§EFEc§éﬂ%l%q\F?eaﬁﬁg§ﬁv€1{?%¥%oqlIln
(conprising no carrier forcﬁh&hadhe$mve) rather than 5 the
carrier-conprisi doubl e ed f|| sheet_.of .the above Exanples. The
PSA fil m was anrggaque % %’ JhER anqdﬁbthergéﬁﬂoﬁﬁged adhesi ve
(avai |l abl e as Power Strlps"dlﬂaomnpsepérEM@rfluxa Hanburg, Germany). The PSA
fil mwas honbgeneous, and its two adhesive 10 surfaces were covered with
protective liners. One of the liners was renoved fromthe film and the
exposed athefXARPL&c2 was | aninated to the retroreflective |am nate of

Exanmpl e 3 (conprising fha @éaie;rhoh{a&eef&iéﬁcédt\wesagaei 88.aa continuous tie
| ayer, a 15 patterned release coatin in transpareQL?holographlc film

and a contin PifeFebfors éW@ngh?ﬁﬁﬁng CATRrdELBAdIpF Dt ecti ve |iner
was renmoved fuoas Be resubét i ARRBAL L NPAFAl1IaM ARk 8LELcRIf e

VP5500 Reflective Sheeting from 3M Company, St. Paul,

'PCT/ US99/ 03695 Exanpl e 6 Exanpl e 5 was repeated with the excepti °n1f‘§§g|2®2

15 MN) was heat laminated to a 25 micron thick opadque
white polyethylene terephthalate (PET) film to protect
its exposed aluminum reflector layer. The sheeting was
then coated on its front retroreflective surface with a
continuous tie layer of polyurethane resin (available

20 as Neorez™ R960 from Zeneca Resins, Waalwijk, The
Netherlands). The water-based resin composition was
applied by gravure coating and dried at 80°C for 1
minute to a dry thickness of about 4 microns. A
checkerboard pattern of the release composition

25 described in Example 1 was then applied over the
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20 article was adhered to a gl ass substrate. After 15 m nutes, an}§SEE?@Q
was made to renove the article. The article exhibited intral ayer i

and separated into two parts, one part detaching conpletely and the other
remai ni ng bgpdgdshpe the substrate surface. The 25 part repminin n the
substrate surface conprised the PSA film the conplete |a§‘§'r/ﬂ%9f"%? %, and a

checker board pattern of. the hol raphic fil correspondi hg .to the areas
Cher et oty orBghleife Nud NayaR BRIV Cork S8k R SM BB 1D ko °1 e
damaged hol ogeaphilked i iIMEX@mpdel 8. be easily seen when |ight was refl ected

fromthe surface (of tﬁ@(tcogplcg;lgwugﬁq%? g@rEr%%%xgmrg{ti cle) at

certain angles. The part of the arti et ac consi sted of the
retrorefl ectiseévehedtaswy] imke (evallabilouisst iSeokahdite™h@rehepkeedivard 35

patterned.rel.egs afd _ C ttgrn s 8 SEP 2002 WO
991 55791 E’CTFB%QS?@@G@SLQ%% V?%geﬁg g‘g‘?’“‘;ﬁf@%‘ﬁﬁﬁgtoﬁ 'estaélgldi r%])t 0 areas
wher e the reWessthewmaapmd efaovabstine patiterpedt release cratiigide bvemai ni ng on

the substrat g.couh th PGPV e@nb N OHE HIRCEnRY cBEE LhH Uy & i@gaspi ng tab
provi ded at one 5 end of thhe PSA film at "an angl e of "about 30 degrees to

the substrat &o8uff ateconde s S0SCE At 3 HAY EBbeRReF A% RPONE exception
10 that a doubl piepeied LLDPE fil mwas prepared by coating both sides of

Gomposi t18n. The adhoc e SESH3F EBHEEE (BE Lot A Sl vae ©

i sooctyl acryltaee addemaxdt Wd chacildmimate weinghrtisiagi vebiedSive to 4.5. One 15

hundr ed par t syaKe s O3 £h A2, COROLYIRIY WaS chdEkEbLEth I LI RA LS by
hl'y St abi abl

wei ght of a hig ized rosin ester resin (aval e as Foral T"' 85
from Her cul ed2YRF} swhi%, s IAfe ofether f kit Heamdings B eResRECERIhesi on was

provi ded by wohbeifihy Hiflesi@dt WBY ¥EAGHY t@f tAdheskVea@dr asigne asi de of the
filmthan on the other.. A tanper-i néj%gatl n% article was prepared by
| ani nat i ng t MECPBRLFRT MPHAGCE- 8baf 2L 159 MO8 BhECFERT Y B4 dEi ve | ani nate

of Exanpl e 3 teeapaprisditatisiy aretiteet i VEnsheeitengiva eontfilwouwsasti e | ayer,
a 25 patterned release caqating,.a,thin transparent.holographjc film and a
Conti huous 1 SBPUSR Trahain dREIEAR) By DORAPRGOLREnS NPl “of the

| ami nate to tadbesive biverhevagoabheredated fshleetber twg-kayerver coati ng

wei ght  of ad&%ﬁb&?ed@&&eﬁl&ltaisegaﬁ&t;%féé%,é@%oaapkhﬁﬁlf%s}Chﬁuﬂ' ass

substrate, and, upon atternpted renoval, the article del am nated. The part

remai ni ng®at PEEREAL P M asub ey aEEeBRhpTAS 8@dehECdBERPEe dft ed fil m and a
pattern of frzagientstedmithe JNdsBOkoBsERHtL fiThe edhéSopatie wWas removabl e

by grasping E%tﬁﬁges&égtf¥¥€¥é g&iggtly and pulled in a direction
approximately 90 degrees to the substrate surface. The
article could not be removed in one piece. Rather, it
25 exhibited intralayer failure and separated into two
parts, one remaining bonded to the substrate and the
other detaching completely.
The part that remained bonded to the
substrate comprised the double-coated LLDPE film and
30 easily identifiable portions of the ink layer
corresponding to the areas bearing a release coating.
The part that detached completely from the substrate
comprised the reflective sheeting, the tie layer, the
patterned release coating, and portions of the ink

35 layer corresponding to areas where the release coating
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'35 break the adhesive bond to the substrate surface.

30 18 SE?J&@@ﬁ@MO
99/ 55791 PCT/ US99103695 Exanple 9 Exanple 8 was repeated with the on
that the LLDPE carrier filmwas replaced with a sheet 5 of |ow density

pol yet hyl e 0@&@@5) having a thickness of 28 mcrons and ﬁF@ﬁ%@@ﬁgﬁpf 0.92
e .

g/cnB (available tromKlerk's, Noordw j kerhout, The Neth
l.ass, substrate andaggpon attenpt ed

| ed . ,
removal , the %% ?atﬁ\l\sa%&gfgh‘i‘ga?gé@ﬁg%dg DK 1p%PT YRR

resulting articl

he

t 8ched to the

substrate conpiswsed il cdbubh eo Caaperfingm and a pattern of fragments of
& agpipg it and

i nk d hol |.G-of il hi
1 08 P COkAPTL G Ll o B it CEIRIED

stretching it to break esl ve

ubstrate surface. 15

Exanpl e 10 Ex@&hpi% sybgyatepeas dheap rempred ekedpililen alage £heCReexi bl e

retroreflectiycesdant igtdsplsg e %QQ BY 2td &dde (2

ua@Ag) at hi ck cl ear
rovided with a

pol yet hyl ene 20 terephthal ate EI film The clear PET was

continuous ti&*I3REe °F B PPEr%gdi P@ésEOCEEﬁi§é%s§fQHﬁ ﬁgﬁggﬁﬁraphic film

and a conti nuDiws padt Isayecched seuting ktheasedess) iedtdss byanpie 3. The

resul ting tanper-indicati article was _translucent. 25.when _adhered to a
RS TR e PR PGl VERsLERDS SR e R B B

gl ass substr e e artic

am nat € The part

remai ni ng bondkass cubiséretibsvaaitarokes plreaneysesw #de cigastyet chi ng. 30
Exanpl e 11y Exai®) & 3 et eh6PeR! 6 WdhllstiDe PXEERId UbiRRbet BBeh! eXi bl e

retrorefl ective sheetin

Exanpl e 3 conprising gl ass

beads as the

of
reflective el%ﬂmﬁh%;ﬁﬁ9§%FéEFaced by a flexible retroreflective sheeting 35

conpri sing cube-cornered elenents as reflective -3 |

WO 99/ 55709

PCT/U899/0369E elgnegts (avai | abl e as Fl exi bl e Di anond G adeTM Refl ective

Sheeting 973

npany, St. Paul, MN). The resulting article was

applied to a gl ass subgheatkReetirty dfp@ranbl enptweds reeyvareal ont hesarticl e

delaninatqg.

front retroreflective surface with a continuous

polyurethane tie layer and a pattern coating of release
A thin
transparent holographic film (available from Crown Roll

composition, essentially as in Example 2.

Leaf, Peterson, NJ) was then laminated over the

20 patterned release coating using a heated laminator
(available from Sallmetal, Raalte, The Netherlands) at

100°C. The holographic film comprised a polyester

release liner, a polymethylmethacrylate-based

structured layer, a high refractive index zinc sulfide

25 reflector, and a thin adhesive layer. After

lamination, the polyester liner was removed. A

continuous layer of transparent solvent-based ink

(available as Scotchlite™ Transparent Ink 1900 (Blue-

Violet) from 3M Company, St. Paul, MN) was then applied

30 over the thin transparent holographic layer by screen

printing. The resulting ink coating was dried for 40

seconds at 60°C to give a dry coating thickness of

about 10 microns.

The double-coated LLDPE film of Example 1 was
35 then adhered to the laminate comprising reflective
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5 The part remaining attached to the substrate conprised the doubl \fﬁ[ﬁlﬁd
filmand a pattern of fragnents of ink and hol ographic film Thi sl €§
renovabl e by grasping it and stretching it to break the adhesive bond to

t he substrag osM8sHace. 10 Various nodifications and alterations of this

i nvention w?v?l /ggecorre apparent to those skilled in the ark éw}?ﬁ’

departing fromthe .scop S |r f thi,s invention., .15 -3 2 2-04- 2000
1 ~ SEP 20D u§‘tﬁﬁ3§6’§ lFTzch §r}&6?"|fe easezﬁﬁatlﬁﬁesota M ning &
Manuf act uri ng @olographECOSEL Uiy FaaldDAkaNEyéE - UFe Rgfde. of BhQSGZIlIPCT "~ ~

PAfi E~ AMA'11A$e§%ﬁn§éP}ﬁgggpﬁéréjéﬂnEQQnﬁﬁg adhesiRe was ié 8ed to . 81675

M ~NCHEN - Icating article conprising - afl?mof
pressur e- sensi 1% drddiéyryeusing apl“@ﬁ%‘éﬂécék ninatozxdReseveCchat ed t ape

that can bes 5 f&rrp\eetiafnbeman&mﬂn@t arsieface T treecexbbbptt ng cohesive
failure, by stéetchl ng said %mor sai d ta]E) ; al%ﬂ&(?té) at bgast one
damageabl e | aykt 5)??5‘?3??5 Fhddiey BT FAF o A AeEEtemd? is made to
renove s ai d astpadesl fadhessae dlsydyswaat adBarédcen - 'Sheelt ofi twerc, ~~tn

sa, ~~ a~ UM’~ %%&pe?gﬁ gaféats); a?&%<55~58g] g_@ésesed (flrmly b?ﬁ%ndG‘ 'O

r~| _~ _~
)

I e~ S
~oH~0 sa ~d sv@s’éﬁela 15 gdnutes, gan-lpttempt-was smade ccgwaPyRekhe 2 ~ T a

article of @ ajmdmherghntadl ghddd BPsreatd. t apk &Rfe B¢ kgADvVed from said
substrate surf ace by.stretching said fiilmor said tape at an angle of

about 45 degr e%’étlt%lesé’ia& dipEed a‘i]elgéﬁrlﬁ/aéﬁd Pl ked e a3 AiireFEiGR A aim 1 or

Cl ai m 7 wher ei fippricdithatiel P 00 S&jrbdsape cﬁgpsmmaa;dors@ﬁuteesemétl v~
adhesi ve sel ect ed. from t hg qr ?L&? consi st ng of ac, pol yrer,
oo eff i

rubber resin, Poryral pral e (el ?’i’%%lé/cper é’?&uPEP%’éﬁ‘é‘F@. ve
adhesi ves; andm\'ltrermm paaitd, t ape mmEINisgsbanded ricerthselgdesed fromt he

group ccnsist_og Afefid MRCLns! 4GRS OLUABES: oyt gy .POI yur e=panes;

films of polynmers conprising po+ymar| Ze um?scd‘l‘erlve fromone or nore
ol efin nonomers. from 28hgnBabt §hate rgdpynpd PoRdnferte, theomldhe or nore

vinyl monomer ssuisdthdte0 Boip¥t 6@ St o0h e-888t &d | TDHFE film and
easily identifiable portions of both the ink layer and
the holographic film, these portions corresponding to
20 the areas where the release coating was present. The
part that detached completely from the glass substrate
comprised the reflective sheeting, the tie layer, the
patterned release coating, and portions of both the ink
layer and the holographic film, these portions
25 corresponding to areas where the release coating was
absent. The damaged ink layer thus provided a visual
indication of tampering.
The part that remained bonded to the glass
substrate was then removed from the glass in one piece
30 by grasping the part at its edge and pulling at an
angle of about 45 degrees to the substrate surface.
The part stretched during the removal process but did
not break. The pressure-sensitive adhesive bond to the

glass substrate was broken progressively and cleanly
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bl ends ef said polymers. 4. The article of Caim3 wherein said g
pressure-sens~~i ve adhesive is selected fromthe group consisti ng éﬁP 2001
acrylic pressure-sensitive adhesives and silicone press:ire-sensitive
adhesi ves; ein said polyners are selected fromth I ou onsi sting
of pol yol ef @%9}3&% bl ock copol yners. 35 -33 AMENDED SHEE%'EW”@QﬁgiagI 55791
1 8 SEP 2002 gn /Ua 9/ 036%5‘75 The ac{tiscilve of 9 ai molulvg'u reisnesai d tape
conprises (a) a ctar %r e iﬁé’ a9 eangﬂehvvi gergfoﬁﬁ%t oh at"bPe8K of from
about 50 to abouthd20Mdstermtent, a Young' s nodul us of at |east about 2500
psi (17.2 NmR), but Ile h ] - pSj m®), and a
tensile strength at brga%%fégt @@%%ﬁ&aéﬁ??gghggﬁcﬁ%gt%ai d carrier does
not rupture JREEPRrIRAPFENLIRLLY a5 tQRCITPLEMH 3hPYe sUbsilyigt Exgpplace; and
(b) a pressurg- sedsidd \LRnadBaStyea AL As |s8BStratP0idd QN 1Jwedt theast one

maj or surface of |0 said carrier; sai bei ng capable of being firm

bolnded ;Jo sai He’%ﬁétéﬁ{% gﬁff Iﬁﬁea%éfﬁ:lla&ubfbﬁgr tBLAT)QB‘FJeEBQﬁ W&gﬁéeflﬁ‘ngve:j g

therefrom by bepogusd ret tleetl at anglasy eviofisabeld. 4Adegess tbo sai d

substrate Surfcéﬁgv? 1t§1e6-ahr?i‘élér£é§&ﬁecg i %@}&%&2& ?%a[h%ﬁ:‘ed aflgmageabl e
of "Trangi

| ayer is selected fromthe group consisting ( e materials, papers,
i ndi ci a, hot - AglanirHdsiny s, dpsesthpd-awyei.t | Tempeeyd wass and irreversibly

def or mabl qo pokyiBEAE, fdd Both2Bhd - hdid anbNehealh NG Afdyd GlegeCONPri sing
(a) a pressure-sensitive adhesive-coated tape conprising (i) a carrier
having first SAB2ERESHY RS SPesterAt®Es PHPFSHEvi ng a | engt hwi se el ongati on
at break of 25 from about 50 to about 1200 percent, a Young' s nodul us of at
| east about ZEOO i 4(17.2 N nmR), but |ess than about 72,500 psi (500

N m2), and a—ﬁ%ﬂgﬂf—ﬁe-strength at break that is sufficiently high that said
carrier does not rupturBxathplieny wesomgleadfedsaiidht tlpe dxcaptacsubstrate 30

surface; a8d (hid presmungzsenstiveaahasifesghoatplonsle a portion of said

first and second major surfaces of said carrier; said bei ng capabl e of
being firnly Bendeictensed Preghureatensifrivgcedhadiverethdotdapabl e of bei ng

renoved therefigayby Bl RGNk 6L COGHbALs AN 2208b61 phe AlOKL 35 45 degrees to
said substrate surface; (b) a damageable -34 ) )
lsooctylacrylate and acrylic acid in a weight ratio of

95,5 to 4.5. One hundred parts by weight of the
20 copolymer was tackified with 25 parts by weight of a

highly stabilized rosin ester resin (available as

Foral™ 85 from Hercules, Rijswijk, The Netherlands).
Differential adhesion was provided by using a higher
coating weight of adhesive on one side of the film than

25 on the other. The coating on one side (the side to be
used for attachment to a substrate) had a thickness of
100 microns. (Such an adhesive coating on a 2 mil (50
microns) thick polyethylene terephthalate (PET) film
exhibited a 180° peel adhesion value of 7.5 N/cm.) The

30 adhesive coating on the opposite side of the film had a
thickness of 50 microns. (Such an adhesive coating on
a 2 mil (50 microns) thick polyethylene terephthalate
(PET) film exhibited a 180° peel adhesion value of 4.0
N/cm. )
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1 8 SEP 2002 WD 99155791 PCT/ US99/ 03695 | ayer that exhibits cohesive
failure when an attenpt is nade to renove said article fromsai d substp ale
surface, said danageabl e | ayer conprising indicia: (c) a patterned rel ease
coating; angolgksssy retroreflective 5 layer. 8. The article of Caim1 or
Claim?7 wherein said pressure-sensitive adhesive conpri sekC 625

pressure-sens!t!ve adhgriiﬁnve. to 9. E]e zirt_i cle f d ai g}tﬁé or Claim7
further conprising a s JeFRhhYRAARN I8y P e Wt dhid H&REgeabl e | ayer
conprising a hakngadipdren ftiol tthe 1baidithatEhe faEkampbe 03 ddngpxmsdnigur t her _
comerL 119 % BEADEL IR, shdas S YA, SaDBE A €1 2 of i3
A AL 2 release coating, holographic film, and an ink layer.
5 The side of the film bearing the less thick adhesive
coating was bonded to the ink layer using a mechanical
laminator at 23°C to form a tamper-indicating article.
The article was adhered to a glass substrate, and the
behavior of the article on attempted removal from the
10 substrate was similar to that described in Example 3.
The part remaining on the substrate was removed by
grasping the part at its edge and pulling at an angle
of about 90° to the substrate surface. The part
stretched but did not break during the removal process.
15 After the adhesive bond to the substrate had been
completely broken, no adhesive residue was visible on
the substrate.

Example 5

20 A 220 micron thick sheet of styrene-ethylene-
co-butylene-styrene block copolymer (SEBS), available
from Shell Chemicals as Kraton™ G-1657, was prepared by
standard twin screw extrusion techniques. The
resulting elastic sheet was coated on both sides with a

25 rubber resin-based pressure-sensitive adhesive
comprising 100 parts by weight styrene-isoprene-styrene
synthetic block polymer (available as Kraton™ 1107 from
Shell chemicals), 129 parts by weight C5 aliphatic
tackifier resin (available as Escorez™ 1310 from

30 Exxon, Belgium), 54 parts by weight polyterpene resin

(available as Zonarez™ A25 from Arizona Chemicals), and

3 parts antioxidant (available as Irganox™ 1076 from
Ciba Geigy, Basel, Switzerland). The adhesive was
coated on one side of the SEBS sheet at a thickness of
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20 substrate.

The part of the article that remained bonded
to the substrate consisted of the double-coated SEBS
sheet and a checkerboard pattern of ink/hologram
fragments corresponding to the areas where the release

25 coating was present. The part of the article that
detached completely from the substrate comprised
retroreflective sheeting, the tie layer, the patterned
release coating, and portions of both the ink layer and
the holographic film corresponding to areas where no

30 release coating was present. The part of the article
that remained bonded to the substrate could be removed
cleanly from the substrate by grasping the part at one
edge and stretching until it separated cleanly from the
substrate surface.

35
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10%a () - glo%g%mgiiggéﬁﬁnsoluble polypropylene fibers extending in
the plane of the sheet in the down web direction,
embedded in an elastomeric matrix. The anisotropic
15 sheet was extensible and elastic in the cross web
direction, but had a lesser extensibility and
elasticity in the down web direction.
The elastic sheet was coated on both sides
with the rubber resin-based pressure-sensitive adhesive
20 of Example 5 and was laminated to the retroreflective
laminate employed in Example 3, comprising
retroreflective sheeting, a continuous tie layer, a
patterned release coating, a thin holographic film, and
a continuous layer of ink. The thinner layer of
25 pressure-sensitive adhesive on the elastic carrier was
laminated to the ink layer of the retroreflective
laminate. The resulting tamper-indicating article was
adhered to a glass substrate. When attempts were made
to remove the article from the substrate, the article
30 delaminated. The part of the article that remained
bonded to the substrate could be removed cleanly from
the substrate by pulling the edge of the part and
stretching until the part separated from the substrate
surface.

35
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Example 7
A tamper-indicating article was prepared

using a pressure-sensitive adhesive (PSA) film
(comprising no carrier for the adhesive), rather than
the carrier-comprising double-coated film or sheet of
the above Examples. The PSA film was an opaque film of
synthetic rubber resin-based adhesive (availablé as
Power Strips™ from Beiersdorf AG, Hamburg, Germany).
The PSA film was homogeneous, and its two adhesive
surfaces were covered with protective liners. One of
the liners was removed from the film, and the exposed
adhesive face was laminated to the retroreflective
laminate of Example 3 (comprising (in order)
retroreflective sheeting, a continuous tie layer, a
patterned release coating, a thin transparent
holographic film, and a continuous layer of transparent
ink).

The second protective liner was removed from
the resulting tamper-indicating article, and the
article was adhered to a glass substrate. After 15
minutes, an attempt was made to remove the article.
The article exhibited intralayer failure and separated
into two parts, one part detaching completely and the
other remaining bonded to the substrate surface. The
part remaining on the substrate surface comprised the
PSA film, the complete layer of ink, and a checkerboard
pattern of the holographic film corresponding to the
areas where the release coating was present. The
checkerboard pattern of the damaged holographic film
could be easily seen when light was reflected from the
surface (of the completely detached part of the
article) at certain angles. The part of the article
that detached consisted of the retroreflective
sheeting, the continuocus tie layer, the checkerboard
patterned release coating, and a checkerboard pattern

-20.
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of the holographic film corresponding to areas where
the release coating was absent. The part of the
article remaining on the substrate could be removed in
one piece by pulling on a grasping tab provided at one

5 end of the PSA film at an angle of about 30 degrees to
the substrate surface.

Examgle 8

Example 3 was repeated with the exception

10 that a double-coated LLDPE film was prepared by coating
both sides of LLDPE film with the same acrylic-based
pressure-sensitive adhesive composition. The adhesive
comprised a tackified copolymer of isococtylacrylate and
acrylic acid in a weight ratio of 95.5 to 4.5. One

15 hundred parts by weight of the copolymer was tackified
with 25 parts by weight of a highly stabilized rosin
ester resin (available as Foral™ 85 from Hercules,
Rijswijk, The Netherlands). Differential adhesion was
provided by using a higher coating weight of adhesive

20 on one side of the film than on the other.

A tamper-indicating article was prepared by
laminating the resulting double-cocated film to the
retroreflective laminate of Example 3 (comprising
retroreflective sheeting, a continuous tie layer, a

25 patterned release coating, a thin transparent
holographic film, and a continuous layer of transparent
ink) by bonding the ink layer of the laminate to the
side of the double-coated film bearing a lower coating
weight of adhesive. The resulting article was applied

30 to a glass substrate, and, upon attempted removal, the
article delaminated. The part remaining attached to
the substrate comprised the double-coated film and a
pattern of fragments of ink and holographic film. This
part was removable by grasping it and stretching it to

35 Dbreak the adhesive bond to the substrate surface.
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Example 9
Example 8 was repeated with the exception
that the LLDPE carrier film was replaced with a sheet
5 of low density polyethylene (LDPE) having a thickness
of 28 microns and a density of 0.92 g/cm® (available
from Klerk’s, Noordwijkerhout, The Netherlands). The
resulting article was applied to a glass substrate,
and, upon attempted removal, the article delaminated.
10 The part remaining attached to the substrate comprised
the double-coated film and a pattern of fragments of
ink and holographic film. This part was removable by
grasping it and stretching it to break the adhesive
bond to the substrate surface.
15

Example 10
Example 3 was repeated with the exception

that the flexible retroreflective sheeting was replaced
by a 2 mil (50 microns) thick clear polyethylene

20 terephthalate (PET) film. The clear PET was provided
with a continuous tie layer, a patterned release
coating, a thin holographic film, and a continuous ink
layer, essentially as described in Example 3. The
resulting tamper-indicating article was translucent

25 when adhered to a glass substrate. Upon attempted
removal, the article delaminated. The part remaining
bonded to the substrate was cleanly removable by
stretching.

30 Example 11
Example 3 was repeated with the exception
that the flexible retroreflective sheeting of Example 3
comprising glass beads as the reflective elements was
replaced by a flexible retroreflective sheeting

35 comprising cube-cornered elements as reflective
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polyurechanes; films of polymers comprising polymerized
units derived from one or more olefin monomers, from
25 one or more acrylic monomers, from one or more vinyl
monomers, and from mixtures thereof; and films of
blends cf said polymers.
4. The article of Claim 3 wherein said
30 pressurs-sensitive adhesive is selected from the group
consisting of acrylic pressure-sensitive adhesives and
silicone pressure-sensitive adhesives; and wherein said
polymers are szlected from the group consisting of
polyolefins and block copolymers.
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at least about 2500 psi (17.2 N/mm’), but less than about
72,500 psi (500 N/mm?), and a tensile strength at break
that is sufficiently high that said carrier does not
rupture during removal of said tape from a substrate
30 surface; and (ii) pressure-sensitive adhesive on at least
a portion of said first and second major surfaces of said
carrier; said tape being capable of being firmly bonded
to said substrate surface and further capable of being
removed therefrom by being stretched at an angle of about
35 45 degrees to said substrate surface; (b) a damageable
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layer that exhibits cohesive failure when an attempt is
made to remove said article from said substrate
surface, said damageable layer comprising indicia; (¢)
a patterned release coating; and (d) a retroreflective
layer.

8. The article of Claim 1 or Claim 7 wherein
said pressure-sensitive adhesive comprises acrylic

pressure-sensitive adhesive.
9. The article of Claim 1 or Claim 7 further
comprising a second damageable layer, said second

damageable layer comprising a holographic film.

10. The article of Claim 9 further

comprising a primer coating.

11. A substrate bearing the article of Claim
1 or Claim 7.
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