WO 2004/ 095401 PCTI US2004/ 012051 5 TAMPER | NDI CATI NG DEVI CES AND METHODS
. FOR.SECURI NG | NFORMATI ON.Technical Field The invention relates to devices
for secuMNGPUBI¥k s or information, particularly 10 t aHeVS81E8 ng

devi ces, and nore particularly, to devices such as tapes, |abels, and | abel
stock that indicate tanmpering attenpts through fracturing and/ or internal
‘del am nation. Background of the Invention A nunmber of devices and nethods
are known for securing information on articles. 15 See for exanple, U S
Pat ent Nos. 4,980,222 and 5, 770, 283. One exanple of such a device for
securing information is a scratch-off lottery card or ticket. The secured

i nformation ( a. W nni_n er i i dde | rd t he card,

and then covemwéém&fgﬁﬁl cﬂsg’% ]P[Ihf %ﬁfﬁ&@@ﬁ e card.
The recipient of the card (such ANFO] r) scratches off the

" scratch-off layer with a coin, 20 fingernail or the like, thus revealing

t he bi dden nunber. Not only does the scra h-of f | ayer produce debris, but

al so the scratching process potenmmgges t he secured printed

i nformation un s ; ; i d[f’a‘i‘n r

mat.ches the w ﬁﬁ% %géé\%b Ig?dt%&%?%ﬁeeﬁsg&f %éga%/i\nﬁ%gljjfl k%glv\rg?&l%ﬁ?g peér}go who has

boudliit t hanwenindivgtiag delvieasd amtmateciaetitubdrly, tchdevicey suctt 3 tapesclabels,ad hitddlen 25

Wi nni ng nunber wins a prize. The w nning nunber needs to be secured before

the | ott eftpek tksatcméxcateéam@@ﬂ%@t%mh@%gﬁ@ﬁ@@parami/@r yyterpalgielanypaiiqie ket s.

Even when the wi nning nunber is kept secret before its announcenent, it is

still necessary to secure the w nning nunber on the card because the card.

m.ght not yet be sold at the Baokaohnihe i Baeagenent of the w nning

nunBer. Otherwise, this could™alTow the winning ticket to be selectively 30

pur chased t o wirmuithsr pf dovices pail snoghosls arn ko wader sdcngng frdorseation o8 artidles: mat i on

(e.g.. theow pnin u r,on the I L has the advantage that when

theg'isnforﬁ%ﬁﬁiﬁx%gqu”re@%argt&?tI?ﬂse4§§béa?én& ﬁ’?&g\%?’m bly altered so that it is

obvi ous that thge %%Hﬁl@@f ist!ilfh_oe[ J@%idecfﬂr 'J&@&irbgeﬁfbrhﬁ‘ei@ﬁﬁseﬂscrétéh—nﬂf 1&@@9%10_95401
PCT/ US2004/ 012051 the card is received in an altered state, that"is, wth

t he scr at ohtickef. Theysecuneil srformatom (sl gednningenodedtd s hiddeat) isAiringedhert i vel vy,

a duplic a%h% c%r , gncf gllélll %oxtr)cei\'e \ravli-f.ﬂtae;*.(g1'a|tcr1]1(—:$f&J Palygpdémrl]leg manufacture of the card. The

r

recipient of the card (such as a purchaser) scratches off the scratch-off layer with a coin,
20 fingemail or the like, thus revealing the hidden number. _
Not only does the scratch-off layer produce debris, but also the scratching process
potentially damages the secured printed information underneath the scratch-off layer.
When the hidden number matches the winning number (which may be widely known), the

person who has bought the winning card and scratched off the layer to reveal the hidden -

winning number wins a prize. The winning numbér needs to be secured before the lottery
ticket leaves the secure manufacturing site of the tickets. Even when the winning number
is kept secret before its announcement, it is still necessary to se;cure the winning number
on the card because the card might not yet be sold at the time of the announcement of the
winning number. Otherwise, this could allow the winning ticket to be selectively
30 purchaséd to win the prize, _

This system of securing the secured information (e.g. the winning number on the
lottery ticket) has the advantage that when the information is re_vealéd, the card is

irreversibly altered so that it is obvious that the secured information has been revealed. If



wi nni ng nunber and a scratch-off coating applied over the nunber so as to
duplicate the wnning lottery ticket. 5 In addition to securing

i nf or mat WORO04/ME94 devi ces nay prinarily serve to indi BETAS20MEIR05NT or rratl on
has been accessed or when an object has been tanpered with. Such devices
are well known as tanper indicating devices, which may be adhered to a

vari ety e caRfk 8&kived iflal SRSER tate! @H@i@rwitﬂ@ie%%idté}goﬂ@éﬁleﬁﬁﬁssﬁfu%raﬁ' vated and
changed irreversibly in some.way when their renoval from an object is

at t enpt edamJgedsibe dandiis ggidc a’dteprawﬂdea doplpetanard gould be pmtadmcammg)ﬂlb he

contents of .a co ai n nt al ner be .fastened with a. ta

i ndi cat | HgHREMEY %ﬁﬁﬁﬁéﬁrafcﬁ c&ﬁ%‘ﬁnﬁlg%@h%ﬁ 55%%§°£uﬁg?at‘? gpopened
the devige.l lo?cgfy't}é%&@d and irreversibly changed These changes are
covertly or, commonly, overtly detectable. For exanple, a tanper

i ndiscat i ng taneaddatbntte stasingiefdraations shebd deviiteapsayofrimargigstion to ilicae cl ose it
and protect the contents of the container. Because such devices cannot be

easily Pafminiermetionbas besataceassedoer, Whenandwiscs bachaen dampreed @iy Sactand

dher ed .t i obj e h feit t with h
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il m suchpjassaml@pal, dekpdandicatil c@mceﬁafe%n&&mmf dHafledRlebdsivly ihi zes a

m xture of i nconpati bl e pol yners such t hat 0 when an attenpt i's nmade to
renmove t kené waywhentheaxampld, fraom an bigjeétds mt@ilptad h@hesmlewaptec)anfpmwda substrate

h as a seal ed thef|I i nt er nal ‘del ami nat e n thel
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article. There is a_need for devices that can be used to secure information
on -obj ectempely, @YﬁéﬂYﬁﬂ@‘?‘:ﬁ@Pl on is already attached to the object in sone
way. Sumrary ion Bri h ntion,
one enbodi rren?gr‘?wa%ﬁ %?%P PEVT t{ngé Vléégbe:}%s?%r%eg\%?f)%%heﬁ %Pg?%g Ot%arrpe
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2004/ 095401 PCT/ 004/ 012051 and a second side, wherein the tanper

i ndi cat i rwEdRIRgUCastipatione Sheadevicesanisiids gemapedand re-adhered to another

object, such as a counterfeit object without the replacement being detected.

Ty,

One particular tamper indication device is a film such as a Tamper Evident
‘Delaminating (TED) film, which utilizes a mixture of incompatible polymers such that
20 when an attempt is made to remove the film (for example, in the form of adhesive tape)

from a substrate (such as a sealed package) the film internally “delaminates,” causing the

two polymers in the film to separate and split apart. See for example, U.S. Patent No.
4,876,123,
| Typically, devices of the art contain secured information, and therefore such
25 devices need to be individually manufactured for each article when such information is
unigue to each articlé. There is a need for devices that can be used to secure information

on objects when the information is already atfached to the object in some way.

Summary of the Invention

30 Briefly, in one aspect of the invention, one embodiment of a tamper evident device

is provided comprising tamper indicating: a tamper indicating backing having a first side



second phase, wherein the backing has a first level of light diffusion, énd
when a peeling force is applied to the backing, the backing fractures and

" has a secw@od4égsiorof |ight diffusion that is a higherrCEUSI006012051ght

diffusion than the first level of light diffusion; a 5 flood coat applied to
t he second side of the backing, the flood coat defining a w ndow therein;

sk boi G el hilfer A Ao oBine DR BRI ALURR SRLCT) od

coat. Opticomad phase,iwherdin OhdTeickirhagh fednleve! of light Ueipedn, avd GBBY a gedlinge may
further conprise an overlam nate |ayer and/or one or nore skin layers. 10
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devi ce of the pr nt 1 nvention that includes a release |iner but does not

i ncl ude atherety end amasktapplicalterthe Bp garf&esif twstampbeindicrtag devicenthermak secti on
an enbodi ment_ of a _tanper indicatin devi ce of the present jnvention that
i ncl udes REHPALGEALOR Sthele rggistratiqpneitipths WiRdoW ahibedlood gaple Antivgaliiat ce i s

af fixed t fec: " ; | |.S - ated 20
on the i fisfitsabBEndpal kRt BLkfy FvicB iy MRS Bpleifc JR Bl bl
schemat i cnyérmmr@ﬁ@gﬁmgmrpmy@g, enbodi mrent of a tanper indicating device
of the present invention that i1ncludes an overlam nate | ayer, wherein the
tanpg8r indicating device is affixed to an object to forman article, and
wherein a mask is located ®ridbesaiptiare the Dibwingser | ami nate film 25 Fig.
S5isPows schematically in cross section an enmbodi nent of a tanper. indicating
devi ce of thga%tgeg WS sshemetiHY therossRseldomdt embrdiygat ot tatpes] adica#%® | ayer,
wherein the. t | ndi Is | i ' ahj aec .orm an
article, &5{1%1 evbﬂlgﬁré Sﬁgrﬁkée}llg%las ﬁé}gthgﬁ})ﬂ%lg?%s rgﬁe %%1%&? |ajr1§fﬁ g?’ e 0 'gﬁf‘3 %@e{’aﬁper

i ndi cati ng bacKighgshdwschémahals s closytiienid smbalitkaisst ateehedndichgngrticl e
of Fig. 4, wherein the tanper 30 indicating device of the present invention
i s d8ti vatevire e praeent dvpetion thal iaeludesp sleesa lpr byt depsinghingadednri g. 7 shows

an enbodi meqt of .a, tanper indicating device of the present invention -3
overtaminate layer; _

Fig. 3 shows schematically in cross section an embodiment of a tamper indicating

£

-device of the present invention that includes an overlaminate layer, wherein the tamper

dicating device is affixed to an object to form an article, and wherein the mask_ is located
2_0  on the first side of the tamper indicating backing;

Fig. 4 shows schematically in cross section an embodiment of a tamper indicating

device of the present invention that includes an overlaminate layer, wherein the tamper

indicating device is affixed to an object to form an article, and wherein a mask is ldcated

on the surface of the overlaminate film;

25 ~ Pig. 5 shows schematically in cross section an elmbodiment of a tamper indicating
device of the present invention that does not include an overlaminate layer, wherein the
tamper indicating device is affixed to an object to form an article, and wherein a mask is
located on the first side of the tamper indicating backing;

Fig. 6 shows schelﬁaticaﬂy in cross section the article of Fig. 4, wherein the tamper

30 indicating device of the present invention is activated, and the tamper indicating backing is

delaminated;

Fig. 7 shows an embodiment of a tamper indicating device of the present invention

B _3—'
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WO 2004/ 095401 PCT/ US2004/ 012051 attached to an object to forman article,
wherein the tanper indicating device is activated and the tanper indicating
backi ng o dplesmspat ed; Fig. 8 shows schematically in cp@S6sHeGHeHE a ’
further enbodi ment of a tanper indicating device of the present invention
affixed to an'object to forman article, wherein 5 the tanper indicating
device has a dige ,cut wi.ndow, Figs..9A .9B and 9C ar hot.ogr aphs. showi ng
enbodi nent s ?ﬁacge‘jttgﬁ?)\é\f?ﬁ‘%gﬁf%"gﬁﬁw%dg{}?rg’@%befdm?jﬁ%]?nee idSﬂcea]'?f‘%‘é’ﬁg to an
obj ect; Fi g. adAhShaws: iadicaAnRdhckifts eeimgedevi ce not activated; Fig. 9B
shows a simlar tanmper indicating device to that in Fig. | QA but the 10

t anper i ndi cat i ndhadishews pehemaliqally fredess septipn a fytheg gm et pimPRe t anper

| ndicati ng Al duviol8F it SRR bR AL et A Wulkdarilc Wi an
activated tanper 1hdicating device of the present invention C)° wherein the
first pdrti othetdmpch&ndicatigipdevicadacadie mg wdedovge is partially peel ed back from.

the second porti of 't t er | ndicati device .partially revealing the
secur ed i'nfor mat ?I‘?}ﬁs QAZLQS%Cf%FI@dI’hﬁ%@E Sﬁﬁ‘?‘?ﬁ‘ﬁg@f“%? eli‘%\‘?é?l'@%@ﬁ"?“ﬁéahﬁgesent
invention prauxides iR ihRARES atlaBkliGatd figectievi ce that secures information when
the information is attached to an objéct. Even though the infornmation or
access can easi |Bigd# $1@W§alt@merind10d@igr@wgn@ﬂ?éw%¢iger i ndi cating device -

i ndi cates irrevergi t hat 20, t er.i accur dydn tion has
been reveal ed. Ful?%g%g%h ‘rvgfa Slrmélﬁf%&r%gelﬁéig%t&%%{sﬁge@a ﬁgl%? h&%a?‘irtgg devi ce

W th a mount ehipel hdicaigekvicaBiaciatadgndliheifies posiofliof fhietathier fuditatingodprice s

rel atively sophisticated manufacturing techniques to duplicate the tanper

i ndi cating d%‘?ﬁir‘?!f_éﬁ’ve‘i}!#@mt@ﬁﬂ%"f‘ceiﬁ%ﬁ cating devices may al so be used when the,
secured i nformatigp dcSshots aﬂ%&va@?t&%ﬁrﬂ%&ﬁﬂg d%@ic&’ﬂfﬁ@g%@&tin%@ﬂ%&%ﬁ i ndi cating

device is attached.” Another exanple ~when'the information is part of the
obj ect woul dwbeenianfistwrgur dfdsdanper anliebje devideds partialhysysaleé hackdah thhe

secured informatjon.ca e read t.hr.ough.that. surface. Jn one,.enbodi nent of
Sho arper | i e 0 BRSdi R Bihid IRty He e v BEa i RRRAT O
the tammer indicating device to an object obscures the secured information

fromview In 30 either casepeldiRd PR6HpESn o iR ERédim IS said to be on the
obj ect. The sane type of tanper 1 ndicating device may be used with

di fferent obj ect sThearosgptrigveglion ppwdes ajpepe dndigating dejiesghat secures information
when the information is attached to an object. Even though the informiation or access can

‘easily be revealed, in doing so the tamper indicating device indicates irreversibly that
20 tamprering has occurred and information has been revealed. Furthermore, replacement of
the tamper indicating device with a counterfeit tamper indicating device is difficult and
' réquires relatively sophisticated manufacturing techniques to duplicate the tamper

mdicating device.

The tamper indicating devices may also be used when the secured information is
25 part of the object to which the tamper indicating device is attached. Another example of
when the information is part of the object would be when the surface of an object is
transparent and the secured information can be read through that surface. In one
embodiment of the famper indicating device 10 that contains a mask feature, application of
the tamper indicaﬁng device to an object obscures the secured information from view. In
30 either case, the secured information is said to be on the object. The same type of'tamp'er

indicating device may be used with different objects carrying different pieces of secured



4 WD 2004/ 095401 PCT/ U52004/ 012051 information w thout each tanper

i ndi cating device being uniquely manufactured to include variable secured
i nf or mat | W@.2004@s5406anper i ndi cati ng devi ces of the preseBCTUS@A01I20861 Maybe
attached to a variety of different objects. The tanper indicating devices
can al so be used to secure access to 5 objects. When secured information is
visual in ! ; J]ﬂ_%i"- i : 88 ; e
i ke, att{en?n%ftﬁ%htb %%rl%\t/lea a@%rt_ rem(];I\k/cgeathtlﬁlg‘al g@%ﬁ?ggg:uﬁ%glr nat?ﬂg?c\%ﬂ &12%1%1 |H€ate
t he tanpevariabtd seairedihfoendtioa, Activation of the tanper indicating device
(whether deliberate or accidental) causes irreversible changes within the

- tanper indi cat Tht2Ewe Bgicating deviers ph e BBCOE WVERIIBRY bt atfasherbio fietuch as

at t enpt S 5 diff?r%m/ %ﬂé&% r’f“%%%ﬁ%}%&icggﬁég%ji%g cgrﬂ{f.sg Efe: g?édt t‘é g@é‘lﬁe E&eﬁctées S |

secured infor an obj erng Sécured. The

- tanpsr i nghjeat.i Whesl 8adues inforinaBon BxasanEiorhaitids sesiasiadisheiheest he | secured

information has been successfully accessed, that is, whether the secured

i nf or mat i brlograms Jeeendes ortht dilte ottepiptscipeenealipraemanp die seputed atfomeptivewrile can

al so be used to cover ohjects such as, screw.heads 15..0n, casing . accesses,
Wher ei n ofEAt L RERE ElAfiRg ST HACHYBEPY 5 iR TRDer PR GRHDE AT IR Y etber T
tanper i ngi j | h_gfg, M Eé)wﬁgﬁ, aiéiﬁp il d onput er
chi ps, i%@%%%%}%dﬂgﬂl?@%)?%,ﬁhe?a |8g?)r1e§%€lﬁcy I eﬁ{lﬁl at f&ggﬁataggs?acr#ni ature
ant ennae Buchaldnesse oceved Bhtierufcarhperdgl suchds eadmpy t6l estheeshofangerponent s.
Figure 8 il|lustrates one exanple of sing the tanper indicating device of the
pred@nt i WdEatRDAcHes, plitempiateicgasdersrd Diermationser attempied aspess Bf ak pLi8g. One
preferre i gnt-of a tamer. i ndj i i 0 cor d t he

D e ! e SO s o AREL 21 A RS AR RRRBA A 0,

typi cal | yseguded RfofthatidndE becnRB@kfullR dtseadddNGatiRYwBehdOhé Butides t anper

i ndi cating backing 12, flood coat 28 applied to the second side 26 of

backi ng 1Rfermatign hasiessirsmsaledpepliged.such t hat adhesive 25 layer 16 is bonded

flood : . 1 ndi ' backi h i id d
Second si de. 261 GHBRFLBIICHEYH fadre SpdfFods Wbl D ar fures MR EAETRY WA co 10
doegsnot hawgid dobaes, Gfekin’Shenlddes 1RAIEREY ighitR bxchplbvandaghaflhyt oty to

t he second side of backing I enbodi ments"where a “w ndow 68 i$ in the
fl ood coaTh@Bnfpasindicpting deice qan ratmodedsediol sebat eugh thives aslhemputer diGp30 adher es

to the backi ng% 2 through wi ndow 68. When tanper, indicating dtehvi ce 10 does
ed circuits, radio frequency identification tags, miniature antennaeor other

“electronic tamper indicating devices or components. Figure § illustrates one example of
“Hsing the tamper indicating device of the present invention to indicate unauthorized access
20 to an object §0.

One preferred embodiment of a‘tamper indicating device 10 according to the

present invention is shown in Fig. 1. The tamper indicating device 10 is typically a tape or
label. Tamper indicating device 10 includes tamper indicating backing 12, flood coat 28
applied to the second side 26 of backing 12 and an adhesive layer16, such that adhesive
25 layer 16 is bonded to flood coat 28. Tamper indicating backing 12 has a first side 24 and a
second side 26 opposite the first side 24.
When tamper indicating device 10 does not have a flood coat 28, fhen adhesive
layer 16 is bonded directly to the second side of backing 12. In embodiments whefc a
window 68 is in the flood coat 28 (as explained in more detail below) the adhesive 16
| 30 adheres to the backing 12 through window 68. When tamper indicating device 10 does not

have adhesive layer 16, then tamper indicating device 10 may be attached to an object by



have adhesive |layer 16, then tanper indicating device 10 may be attached to
an object by -5 WO 2004/095401 PCT/ US2004/012051 other adhesive , neans., -
Al t er nat i WeI2p04/9dHasi ve coul d be applied to the object PETHSRPEHOLNEL t anper
i ndicating device is to be bonded, or could be applied to the flood coat or
to the second side of the tanper indicating backing so that the tanper

I ndi cat | ngeuiKRiveSndiA8d8tembvdlP BdREiRCEodl@bé g@neamo ffeldbidcBio FRER e
i ndicating device 10 preferably includes mask 70, 5 overlam nate 30 t hat
i ncl udes darfipdrindieataygdlesith éstiowe Hoaget, osdould he applipdrie she fl¢agdstontordo thii f f er ent
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viewed fromthe“top surface scures” “neans that se informafion is

not 1P r eadeiymipete@Ginbitihauddserfilexédmdeadhesisklayer tvhyTHec igmas|ilmsamd bl ock the -
visible image of the secured information. Mask 70 may canoufl age the
secur ed i Wiféepaitandipdimenikofzbe iragperpredieatBiggissiceBlocker " of some type, such as

dio f hield.. k 7 [ Lt h.t d Jj nf ti
' Some vy, SUBPEEREE tnbARtcq [ BARRERDN Plechat L rehPatE bR " of or ool y
obscures ghsdif@Sdr 6%12?&@1% obB@rsa6 s rddNh R AREGPH wiBK Bnipeeiialhy dofe 15 and

nost preferably 1 he informati on nay be reveal ed by activation of the
t anper i féiisakcived fidavibe copsurfaee B4.nYObiverds” neanpidat scomed Qufofmathva is aviper

i ndi cating device 10 a fromthe cond portion f.ta r.indicgating
devi £& 10 %?sdﬂgwsmpﬁlwe-\é?ér. E@mpﬁgf@@kﬁﬁ gaythelappgss Fileck e VST image ek | y

del am nat . e il j :?lfé in {}%& ah} jce A
can be pee eescf%g%gﬁﬁﬂragr&ae% ) %Ai@u@%‘g% or %%ﬁeosﬁﬁgvg&&}f%m 0iei' %"%ﬁ%gg‘?ﬁﬁ’gr -8
det ect abl eetasignaphlothe of s@antpposich ana vdliofrefuecabgihitia. Mdskn79&an Sewbined

information 60 appears wi thin wi ndow 68 in flood coat 28, so that flood coat
28 does ndtith Hpseqpred nfmatieninesemev i sial) bat soursd infprmptionyspeiedeass t anper

i ndi catin i C | a8 nm peel -back of .first port] of
tamer. 1 natE 0ebEgbloRiyes GRS A SR cRu g kb BRE ot Ore,
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device 10 cannot be replaced to indicate that tanper indicating device 10
was not aediratmgalgvicRby peelingghe Brst pertion0@if Memtemipet indicatingdevige 16 ayay1,

it Ki 38 i ndi the . Ltion.of. the,t . i pdicati devi
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indicating device 10 can be peeled back revealing secured information 60 viewable or

20 otherwise detectable through the second portion 74 of frangible film 58. Secured
information 60 appears within window 68 in flood coat 28, so that flood coat 28 does not
obscure the secured information 60 after activation of tamper indicating device 10; i.e., é‘a
removal or peel-back of first portion 40 of tamper indicating device 10. Such action
irreversibly activates the tamper indicating device 10. The first portion 40 of the tamper-

25 | indicating device 10 cannot be replaced to indicate that tamper indicating device 10 was
not activated.

Returning to the embodiment illustrated in Fig. 1, security markings 38 indicate the
condition of the tamper indicating device 10, that is, whether the tamper indicating device
10 has been activated or not. Preferably, the security matkings 38 are the same color as
30 the flood coat 28. For example, the security markings 38 may be colored blue and flood

coat 28 may also be colored the same or a similar blue color. The security markings 38 are



‘after t he tanper i1ndicating bac

G o e .
30 tHe flood-coat 28. For exanple, the security markings 38 nay be col ored
blue and flood coat 28 may al so bé colored the sanme or a simlar blue
color. The security markings 38 are 6 thus not initially visually

~perceptible in the tanmper indicating device 10, or the security markings

are perceived with difficulty before activation of the tanper indicating

device 10. Optionally, second security markings may be di sposed on the

second si @546t RitARS/isdal ?@@fcc bl G tHeNBmB Gk HR B AL devies O br TRESHChEY

mar ki ngs preferably are of a contrasting color to security markings 38 and
f | ood “coatiag8ngsSac pengeived witht cilfﬁmitmbn@ge n@tyvaben oﬁ ﬂ@d@m@dr imdtomeg deviee d6cond
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secofnd se@lsrd thsedmiti nglingaht bed f6odcds LaNSeaddsetinetysaakingo hosy 0 t hat
second securitahmarkl ngs are not algerceptl bl e before activation of the

]'Earrpgr i ndiFpase wévﬂ@esemdo@éa ef g talngmmdléﬁ@%ﬁf backine Hsandibhe Fﬂoé’éﬁond
1 o0d conabes Rrsiv Enahe e rent id SR st 1o Wi Rbo R ERUI mBIiAE S

first porgé feséﬁ% &En?i’@eﬂa@lﬁlﬁére 4 §ebcoAliTRBA dBM E6hosed BE BleoRtsbagk 2abf iRV ed,
t he second Iood coa | bnger obscures 15 second security nmarkings, and so

second s dempért ipdivatiig bayking B2. r%apeadiédomoas@udn@comﬁ@awmtymaﬂaugndansb@ur| ty

fl d t [ 1. d th mh t
the {4 S bbb s ColfE St pp PR i o nef Brophela Bhpe, |
at i NG AenGs HOaMdek unﬁéatmgaeaﬁeqo%e&ﬂsaanﬁishfﬁc&atbaa:a%@a@ﬂﬂ%ead&' on 42

ing 12 has 20 been internally del am nated by
t he peel iflvgdfcortteg, aF heplame ebovedlatize tnthedawt sceurit@ m&rkngtﬂpodmoat/iﬁes a

Choul d Vg B4 ARG PSRN be co RO, S ASv00 BRLDTAADAD of R (ifchg
devi ce 1%&5&1]3}? deRRePhESLd %H@Xeﬁ%e@%%%%o&%&@& &oak Bb %dé%% oBiha nation

and instead nay cause partial Internal delam nation or fracturing of the
tanirfer i rsduondtsnagltymarkmgs.@nd% s&mﬂec%ﬂmabngsgmdew&ahﬂomﬂacmhe icteaearnal | y

del am nat an are thus .acti vated d beco di scl osed |n U. S
Pat ont | oo sapp AR anire GPBE B 5t HBHTalH SO et iR

i ndi catln_;gajq ng preferably is a frangl ble film and it may contaln one
or nore addi tional |ayers. One such additional layer can form 30 the first

side of the t :mq:ferabisnduamipm@dlﬁmkpmgnn 40 ef thedhmaddintlicatiag ddvdgel 0 wdiih nbor m
t he _

~ re-adhere internally to the second pomon 42 after the tamper indicating backing 12 has
20 been internally delaminated by the peeling force. The ta:hper indicating device 10 thereby

provides a reliable indication of unauthorized access to the secured information 60. It

should be noted that the peel force used to remove the tamper indicafing device 10 from
the object 32 may not cause complete internal delamination and instaad may cause partial
internal delamidation or fracturing of the tamper indicating device 10.

25 Tamper indicating devices, which internally delaminate and are thus activated and
become opaque, are disclosed in U.S. Patent Nos. 4,876,123 or 4,980,222,

In yet another embodiment, a tamper indicating backing preferably is a ﬁ'ang'ble

film, and it may contain one or more additional layers. One such additional layer can form

30 the first side of the tamper indicating backing, one such additional layer can form the

second side of the tamper indicating backing, or both major surfaces (the first side and thé
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second side of the tanper indicating backing, or both major surfaces (the
first side and the -7 WD 2004/095401 PCT/US2004/012051 second side) of the
t anper i p@ ®@kbegpbacki ng can be formed from such addi trcames2004aN 2058, ‘
includiig but not limted to prine |ayers, adhesive |layers, printing
receptor |ayers, and |ayers conprising polyners. In addition, one or both

sides of the fapper..ndicat.i ' | wn to
t hose ski ﬁeF%‘Hi ia t%éheatf”?lp?%m?%%g%ﬁgg%{ 8‘2?%@5?3]&%%3&& %g%?gﬁgﬁgdhesi on
of flood ﬁgﬁﬁjn?cbut hér 10A%dd BPrdke 1afert, hahdaekiangs | @intHp redeptopldydisi Agt  Such

techni ques woul'd include corona treatnment or e-beamtreatnment. Tanper
i ndi cat i nigy¢racinpigsingpelyamess: ably i ncl udes frangible film58 containing a

o For m tvo- Lobatit Snd bl i F St G Lb SRR e BOTBHA R £ >0 °°

prangi bl embiisBaskn éégfzefsgﬁlgh@mtﬁégmd BYRLyvOLAIRARAY Aljabsut I4ERA 2BRLNREN the -

ses such that” when a peel force’is applied to
pul | the &ffigid ®hide tRdbaththgseoankk biclimg26 imprdvamppiating. nBedatimiuebaokldg 12
away from each other, the tanper indicating backing 12 internally
del ami nat @sludorenna tipatesal @1cebm Esat8etshown in nore detail in Fig. 6).

Typically, firgt phas 0 s L ' 1

di sconti nuous %I‘IP ertnﬁcgcaé]élg(?ﬁﬁé%%g%)g%e;%g@gﬁ?n&ﬁ(geszf?&%&% ﬁ%ﬁ?%f’@a%&giancl usi ons
(typi cal | yi-aRRef hemhst ®vo pblyhiRsie netddri ARORIrRSefMEInesRHatitle sh8s hiftdh twphase 20
material) within frangible film58. Wen frangible film58 conpletely

del 46 nat pPasess affirit pheses20f and st seprinalghag2s piithin frahgihly filmeS§. nd predeemsingfl second

phase 22.. "Fracturing' of backin occurs whe i rst si 4 of tanper=
Pl cat | i BaE EpiRghora Futisg DEeR Dreckist 5 Bk el pebit el T HE%h 2y ot of e
away fro o Sik _ :de NG | : i%ngip% h@ngi ble film
58 does %&%@ﬁc@%s%?ﬂlﬁeﬁ ggggrt%?gﬁgﬁgeiﬁﬂn%%cg%bg%flgéggggar tg?ﬂiﬁaﬁflgol at ed
fract ure pakingsl? dwiydromabactieltizan) thatingrer dnlicatmgblacking b2 ifteinallbd:lammpes at es
into two separate_and distinct portions, 72, 74, as.illustrated_in Figure 6.
Tanper iH ﬂ@ﬁﬁ’%%é@@@wﬁ'—‘@a@ﬁ%%@%%-leyf%&&%@?? #9%or internal
del agi nat | on: t I 143l : ' I | $41m58 is
typ??:1 al | y&@gﬁg{mrsu% esggbg;i pgg% jrislg d%'géﬁ%qnggn%ér)&%gnt%r Slegpl?ldg{) 1%3?@9? gde{fs%'tlﬁ%%le olefinic
mononer i cmubiplicandf dchsioandysiodd] sph@fcaCongllipsdiddd batlieck eadbscdnetheifiy  al cohol
nmononeric unit. The two copolyners are sufficiently inconpatible to each

ot her t hBhase #Bmekrgindsvithie fregikiedily 18 When &rangiblp filgutheamplgislycan be nade -

'nto t apeﬁel%xﬁ%ateg,ac%nﬁnuous first phase 20 splits along the inclusions of second phase 22,

““Practuring” of backing 12 occurs when first side 24 of tamper indicating backing 12 is
- 20 subjected to a force pulling it (the first side) away from second side 26 of tamper
indicating backing 12 but frangible film 58 does not completely separaie and instead only

Lo

separates at isolated fracture points. Internal delamination occurs when the film 58

separates into two separate and distinct portions 72, 74, as illustrated in Figure 6. Tamper

indicating device 10 is activated when either fracturing or internal delamination of the
25 frangible film 58 occurs.

The frangible film 58 is typically constructed of a first copolymer cbmprising at
least one olefinic monomeric unjt and a second copolymer comprising at least one vinyl
alcohol monomeric unit. The two copolymers are sufficiently incompatible to each other
that two phases are formed within the film. Such films can be made into tapes that can

30 . include various colorants and indicia (for example, printed lettering or flood coating) that

provide an indication of tampering, as well as including an adhesive layer for adhering the



30 include various colorants and indicia (for exanple, printed lettering or
fl'oqod coating) that provide an indication of tanpering, as well as

i ncl udi ngVARAEHEEY ve | ayer for adhering the -8 WO 20024158890/012051
PCTUUS2004/ 012051 filmto an article. Wien the fil mdel am nates, such as
upon attenpts to renove it froma container, it can becone |ess

transm ssfiu@to ihticleS Widn the GhARISIa0dEAE suchitis SipoP aterhpts its renidk litflord@on t o
make other indicia or other information |ess visible when the film
del ani nat eentaimyeit pgmbioomedeass teaAnsBisswefhalds..1bbeparass PRI dhisropapitivismat i on

b di | ible af ' | del.aninat f the fil
Fr anor bl o< RROEE ks R SRR o} ol BhIRs yERUE MR ME |00 ol
though t hgamhaee. TRPSHRLSEanBIsh BE L@ o dketifiitidr ineAARAMIHRES nogf t he

first and second materials nmight be expected to formopaque frangible
*films. |t readilbpdrcapliblt aftvainttinel deddminaticn ofithefibh. t he i ncl usi ons formed by

t he second phase 2 dt cl oseness,  of the refracti indices aof 10 the
conponents of a?‘é%‘gleafﬁﬂﬁiggj%aivﬁglggg FH@“SES%WQ%&%F]@%&W Ezgﬁ’peé’renﬁmggati ng
backi ng ' 1+ $il Vs t ' 3 fl ood
coat 28 cé% B Egévs ?@%ﬁa hg’ﬁé%‘}&%@p‘ﬁ?é 8 ? lgen]%%@{l? %ﬁ’.ﬁ%ﬂzt% ? F\%e %g%ﬁd?\sgc@g)%t%ﬁ%g

i ncl usi ongigebaeghdaiedtth foreesuade fahgibledllmst Wik belidvyd tiae tianplacxe sipé 6f y 1

m cron or smaller, although the inventionis not limted to this size.

Whi | e not thgiiadhpsiepstiernns yohn dedopd ahgset2Rend fhe ¢lpsangssyd|thetpdigetivedpdieepeot

I ncl.usi ong. 15 fornmed t he secon i ntin hase .2 rovide a pattern
of - Wlakno eSS mgPRe ot bt G an g 20k (BB BUBRE bl buind, £7) o
To-R cert g Ras@rolMght ttRRMERRRIrYSeriQr @Rt & suchaiReloodRehCa daf®eRasiedng 12 can

be.predetermned to a desired’l evel depending on the materials and ratios
of mat eri tireughehempdr indichungrbackingni)t Wee inchusginsIfernfad by t8 sechné fnatezial v,

tanper indicating backing 12 is forned e blown filmextrusio F 20

br obess. | BBKAHE ARSI AR T Taleh et B FrenidRapt iR ¢ Lo be
made t hi gaes i UL QLB | I lt § | I nati ng
s, P b1 o D e DS AR AT

appri6xi mafeeingd By G@3ccondhéiscqrBinddts phage 2hprokideSysitetrhefrvdaiingsses wildh ¢lat | ng

backi ngs 12 proyvi de the advantage of preventing objects (fingernails, razor
bl ades, aHELCABIIYOREPhASE 8%%@%%8@ aEHTled ARETRETEA TG B6 cOlING o 6F 25

t anper i ngi ' ' 12, an | ¢l rJindi cating
devi ce IO%%@?%S%%&?%& l%\/%gg)ei eﬁs@ﬂggﬁhgégidgg%@p %@geeée%\g\/&%hog t gairrper
I ndi cat i ngateaialsiandratids of matesialsgdlebtetdi Gormuketing th@inditie famger i ndi cating

devi ce 'I0 can be defeated, since when the ‘
o Preferably, tamper indicating backing 12 is formed by the blown film extrusion

e S
A=Y

20 process. Forming tamper indicating backing 12 in this manuner allows it to be made

thinner than was previously available for tamper evident delaminating films. . Preferably,

tamper indicating backing 12 is ess than approximately 0.003 inches (0.076 mm) thick.

Such thin tamper indicating backings 12 provide the advantage of preventing objects

(fingernails, razor blades, and the like) from being inserted between the second side of

25 tamper indicating backing .12 and the object to which the tamper indicating device 10 is

being adhered. When items can be inserted below the tamper indicating backing 12, it is
much more likely that the tamper indicating device 10 can be defeated, since when the
tamper indicating device can be “pried” off, sufficient opposing forces may not be
generated between the first 24 and second 26 sides of the tamper indicating backings,

- 30 thereby activation does not occur. Thus, thin tamper indicating backings 12 are more

effective tamper indicating devices 10. Additionally, thinner tamper indicating backings

9.
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tanpér i-ndicating device can be "pried" off, sufficient obposi ng forces may
not be generated between the first 24 and second 26 sides of the tanper
i ndi cati ng backi ngs, 30 thereby activation does not occur. Thus, thin tanper

.indicating backings 12 are nore effective tanper indicating devices 10.

Addi tional ly, thinner tanper indicating backings 9 .12 require |ess
material to manufacture and are nore econom cal to produce. An exanple of
these type; %mfcal%aﬂeﬂgf o 3hd G PRekinl 3% hericeabarad:d 15}05’&'?: AQrﬁ’lek&ﬁfaleon
No. WO 00/43 di scussed previously, tanper-evident filns produced
usi ng 't he ofthesx typeasdDampsr bidneting bhdipgnic esslaed iPET applicatioryNehWiOand

-facilitate %3od tanper indication. Further details of this process maybe

found in 9Phtent No. 6,416,857, In one errbodi ment, tanper indicating

- copr i 9 ﬁé A e L L L L A

20 ang abouwit AER bibckésvge B%rﬁﬂmerﬂfnniﬁﬁiﬁaﬂlﬁ%gb dfandpaeirgieniend, phaser 22.
Such tanper indicating backings are disclosed in U.S. Patent No. 6,416, 857.

Pr ef er r ed deedspbibistpropsss iy bekonnd iy Ers Paicat Bbs@44@887. bed therein. First
phase material 20 is preferably a random copol ynmer of pol ypropyl ene and

pol yethyl ene with the pol yethylene conprising approximately four percent of
the. “copol yner i, sMConBSifeh tBadc lﬁcﬁaad@bda%k&é 1@&@&&%@ xR BEULEal
Conmpany, Dallas, TX Second phase material 22 preferably 1s an

et hyl ene/ '\ﬁhnydbri'a&cbﬁubmla @oeisitivercongprising zbo% seykafytiive wiceat bijtheneatanal &6%

nol ar.it of _vi such EVAL E105A aval I e fro npan '
of _,‘_ﬁer?/cgl e fir %és % ‘P%I"c“ﬁ @8%5'6’9%0 8 thggseg Hli\Iéé %gl e fly| m

4 exe t S in a
f rangi bl eg?éi F Sf %g%{é n%l atect S;Hr}\%la%gfo\?\n@% ‘ﬁlqms Eg{eﬂézlﬂgasd(;:%ﬂ%gﬁo? lrlllﬁ%éﬂg%iesent

i nventi Oncoﬂpm;liﬁms |fm:hkmaiayag ad@alisc dedbibad vheadin o Fuaqthademtdfms RO Mask 70
obscures red in ornatlon 60 tion is not visible

that the .infor
Wi t hout r ly g §fk°%> lymeg; of apxlwp%eﬁgq@ Wﬁh&fsm%gethﬁﬁ%r
i catl ng. s r%pg,eoﬁl&a R4 FtR rrocht G5me Sofi]fmer! sBAPY IARDORK TN ot ?re'n -

t anper Vi ce 0 ‘an” obj ect mask
70 ‘18 shofiamdfiplAi ©d ahd Ghentital Sicaepads, Dﬁllasa’tﬂﬁerSacmﬁ pladse mgatdried RR pgefbgabdyn d

Comer i i St dhg M L be D e ATEE TSR malt R 6 ayicas and Shrmalsedy "
I 1 I
over | ani nat g3 QhopRed, aglgvg;rgmcgﬂ %ﬁaﬁ%?%sm%@ogﬂﬁﬁy BOh rdGhUfSTe,

overl.am nate _ 5.
IL. Although the above composition of the frangible film 58 is exemplary, it should be

noted that any formulations resulting in a frangible film is contemplated and is within the
20 scope of the present invention.

- Tamper indicating device 10 may also include a mask 70. Mask 70 obscures

secured information 60 so that the information is not visible without removal of mask 70.
Attempted removal of mask 70 caunses tamper indicating device 10 to activate. Figs. 3 and
4 show embodiments whefem tamper indicating device 10 is affixed to an object 32. In
25 Fig. 3, mask 70 is shown applied to first'side 24 of tamper indicating backing 12 and |
covering security markings 38. Mask 70 may be located in this position on tamper
indicating device 10 when tamper indicating device 10 includes overlaminate 30 or when
tamper indicating device 10 does not include overlaminate 30 as shown in Fig. 5. In Figs.
4, 6, and 8, mask 70 is shown applied to the top surface of overlaminate 30. In either of
30 mask 70 positions exemplified in Figs. 3 and 4, mask 70 can shield or cover or obstruct

secured information 60, so that secured information 60 is illegible or encoded.

- -10-



] 3 and 4, mask
“ shield orWeaME09m01 obst ruct secured i nformation 60, soPtHAEF28HR1PYY

4, 6, and 8, mask 70 is shown applied to the top surface of overlam nate 30.
In either of 30 mask 70.positions exenplified in Figs. 70 can

information 60 is illegible or encoded. -10 WD 2004/ 095401 PCT/ US2004/ 012051
Mask 70 can obscure the information by bl ocking the path between secured

information 60Md&aH 70 c4h SWESurdthe GEfoaaktton of bleckiny the pathferwedn seou6@ when

secured information 60 is viewed or detected fromthe first side 24 of
t anper i ndifeunatiog Waakdi angewarnr detswtor F seoppsidinfoomation o) WhensssBisle or prot ect

- T or mat | BHOBORIog Ry Siendn b B AR g i R AT Sy iRSSRYE e e oo

col or ati on2seRseat nitkk Y0 0t 8166 Bﬁscﬁf&brgﬁ&leﬁi sacured BobHatioh B0 Dy LR widangi Ng
the red indicia. Another exanple woul d be when secured infofmation was

- indi & a cdiprekenpyg, when seeviedlisforpiNon dtheomprisestedreplorod ingicivabask 70rcoulie

visible |ight ecfrymhbut is vi. bl e . under .ulLtraviolet light, .

Al ternat i Vi g}y%gr OrEen ﬂlbé@%g %@a’ﬁ%ﬁir ’é‘glcf‘%&?e‘}‘)i%f PhRABIUIASEIG  ant
.hav' ng si md ﬁ%&&/ J&?&R&r@&hﬂ@e%‘l@%& &/t kb eﬁﬁf&ﬂﬁ%ﬁmﬁ)%a& iG£EME: in%

I nformation : ternatively, tanper 1ndicating device 10 al so y 1 ncl ude
a mask 70ulivdvicié (0AY) inlhevidplaiuet viviakle il tegisible 18ht sacecdmdnt ishdewsble he top
surface 34 of the tanper indicating device 10 as shown in Figs. 1, 4 and 6.
Wien no ovafraviavaelst ghti dligealvely opmatl qouddcogapriss agrinteddayeqiph &k ¢indi cat i ng
devi st Lrst sid f, the. bagking .ot the ri r ki LN

posi £ ons hCH: biibe St £ b iR 2R Mics o foat Btk st e T RhRATOR "3 |
present, mesk 70 is either applied to the first side of the backing 24 with
seécurity markings 38 applied over the top of the nmask, or mask 70 is

appl i ed to the Alierstivelydiamper indisating Réviee Hhadsemag msluderenakcily whychmiki ngs.
These three position or the.mask 7Q.incl.ude the fqgllow ng: (i.) .on.20 the
{op. surf a8 BRHEnATEY P Qo ah 1B BO L R aer o of Hertainpdhipaifaide

i ndi cat i nge¢iey 1§ 8s stbn iﬁ'FiQs.‘fMﬁkﬂPG. W 3 HvBA BRIl 08 fitdaS fopSiudBcdy Of the
backi ng and between any security markings and the first side 24 of the
backling; of theitampenindibatintg dever lisithe dattesidedidof the Hatkisg osthdsectRity ofarkihgs ipacki ng
with security mar intgé bet ween t he mask and_t he second sjide of the _backing

are al| ePAFHPRSVATL g SeCunly BaTHRES S PREEToff O VPRI 1S PHacRiaaet
I ndicatin : LCa: ke | B Ky e t sone
ot her | oégpﬁ%ﬁﬂ]\%ﬁy?ﬁ@lﬁ@%g taﬁﬁp%qtﬁgﬁ%cg% I'hg d%@ﬁ%@ﬁ%ﬁﬁeﬁsg\%}%&?gﬁnat e 30
I s part ofoveaihpep otk matk, egnaey 70 & dpplied foathe xsapidk of iHEamkking andyodes appl | ed
bet ween the adhesive 64 and security markings 38 - )

szthe security markings. These three positions for the mask 70 include the following: (i) on

20 the top surface of the overlaminate when present as part of the tamper indicating device

10; (ii) without overlaminate on the first side 24 of the backing and between any security

. markings and the first side 24 of the backing; or (iii) without overlaminate, on the first side
24 of the backing with security markings between the mask and the second side of the
backing are all examples of mask 70 being on the top surface 34 of the tamper indicating

25 device 10. Alternatively, mask 70 can be positioned at some other location within the

tamper indicating device 10 when overlaminate 30 is part of tamper indicating device 10.
For example, mask 70 may be applied between the adhesive 64 and security markings 38
as shown in Fig. 3, or mask 70 may be situated between the security markings 38 and the
- tamper indicating backing 12. When tamper indicating device 10 does not include an
30 overlaminate 30, then mask 70 may be applied to the top surface 34 of tamper indicating

device 10 onto security markings 38 as shown in Figs. 2 and 5 or between security

-11-



-one or. nore skin layers (not shown in the Figures

A A el

as shown in Fig. 3, or mask 70 may be situated between the security markings
38 and the tanper indicating backing 12. When tanper indicating device 10
does not include an 30 overlam nate 30, then nask 70 nmay be applied to the

.top-surface 34 of tamper indicating device 10 onto security markings 38 as

shown in Figs. 2 and 5 or .between security -11 markings 38 and the first
side 24 of the tanper indicating backing 12. Mask 70 can be applied by .
printing, BakelssBEand eRtfiBGide2avf 1g tarepRassiciihg SeekiisCll. NgaskoT0 eqapbyi ng an
opaque material such as an adhesive-backed | abel. Mask 70 coul d also be a

| abel ‘suclepabedby prigsiog, enlopnagoping, sbaving erabessingdsrsatciag, GAPRLADE 8Bel nask

Nask 70" canene afsddR BT RE TR phdl OB BRLAIRBE R RE

surface Shagh: drpishAHBET with dh GBRANG. RGN WERK B38n b Gl EIRALO o GRRDS Sed

“area), that®causes secured information 60 to be illegible through the top

sur f dce 34osition frethe dayyear indidatis davipeddy i Mask Hoveenteralmnbteamytpammpiag orndi cat i ng
device 10 is activated and fractyre or jnternal.del am nation occurs within

frangi bl e 2pPlG#IGBOr agngs kxthe dop gurfasrddod th tampey indicaipg ArdRe BHCBAS t he t anper

i ndicatin i i I I i el r-
acti vati ofCOPEEEE FEhBtd ek, BRFLESE, BB AERERRERT: BB BEL
with a w pgosiBse hef Bk famparskdiéingddvicep #dwealer, abheni@ber hethGhg dbvies Wi t h
wi ndow 68 that is, mask 70 preferably covers the majority of the w ndow 68

when vi endd if 2cgifrtethend Gpctsre efintemal dalapenationdicewrsivithio &gpgidlelfim PBef er abl vy,
15 k 70 t | east 50% of. wind 8 f er abl th
75000 ¢ nEShy R isdeRbuc ROb AR BeP et P o a bl BoRrl BB Srytelt"
saii d }her eiffoingutids 60Rs adtBeNisle @gt Sdtivatib0bf e tiinydr HEA¥ALBBde v, Mask 70

app€ars to cover 100% of the wi ndow 68 when vi ewed perpendicularly to the
top of the tanpéenitlrde tea flaod deali28 evitlna wikiorv 79 thesein gtk Hbisén pantiel be i n

tial istrati i.t,h wi nd 8, . Wh K .70 t. of the 20
P hdow 6o HRBT-GHEREa T AREEES PBhis BERe AR PEcra S R VPR e Ry BAteng
devi ce 10wildowdBhaT viewe Gickite tof 34 BFRRtapel iﬁéa*c%tﬂ%@é\ﬁ«'fé Y BréfdrAgiyudes -

. u

ch ata

er
i ndi&at i nmagadkeavgrs aidsagtiellopnitvindaw §Rj more prgisrabiyigrsater Siand 564 ggﬂﬂf@r angi bl e
filmand a.seco skin lLayer the ot her sj f e frangihle f.ilm The
const ruct}vﬁ}?gwa emd’éégf%‘eﬁ%bgyilﬁgo&e?@er e Wségggjtgﬁlﬁ% I’\i)s.al‘%,ﬁ?f%é‘,qg 25
However, &B5ResgiitRtios aitiNeilRekéd) Svieaindi® 70MRaearitd L0t 1669y §hisdow N
whi ch case tanper indicating backing mght consist of the frangible tanper
i ndi cat i n@8 whemyigwed norpaudictiady & thedge psihetarhpérripdicating device 10. Mask 70 is
said herein to be in partial registration with window 68, when mask 70 covers part of the
20 window 68 when viewed in a diréction perpendiculér to tamper indicating device 10.

- In another embodiment, a tamper indicating backing 12 includes one or more skin

Iayeré (not shown in the ngures). Such a tamper indicating backing includes a first skin
layer on one side of a frangible film and a second skin layer on the other side of the
frangible film. The constructions are described in detail in U.S. Patent No. 6,416,857,
25 ) However, tamper indicating backing can be
‘ made without skin Jayers, in which case tamper indicating backing might consist of the
frangible tamper indicating film and no additional layers or films.
With reference to Figs. 1 to 4, the tamper indicating device 10 preferably includes a
flood coat 28 applied to the second side 26 of the tamper indicating backing 12. Flood
}30 coat 28 may be printed, coated, laminated, or otherwise applied to the second side 26 of

the tamper indicating backing 12 using a number of techniques known in the art, one being
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Wth reference to Figs. 1 to 4, the tanper indicating device 10 preferably
includes a flood coat 28 applied to the second side 26 of the tanper

i ndi cat i RYOBAEHITEL12. Fl ood 30 coat 28 maybe printed, BOEHUEWM9ZMnhated, or
ot herwi se applied to the second side 26 of the tanper indicating backing 12
using a nunber of techniques known in the art, one being -12 WO 2004/095401
PCTI USZOOg)ﬁQﬂiﬁg5ﬁioo@ ebit s HefefdbfcbriRRts BR (Rt ehebablivtes QBRE eBfiqhek that can
be printed using techniques known in the art such as- flexographic printing
or gravur &npwin thegrt shalvpeflexomiphia primjingtes gravaey printign Tampetigdicatisgcond ski n

tamper | ndpaE Ny Byl SR i RF Crarheee e BRI SR R des  such

a second Skifalspxe offthOQh Pfﬁﬁic%@n%@e[&kﬁx%. PWhét @ehper in‘a}dﬂﬁﬁdg\/ba?f{ir%pﬁ ied to
I F and can

the second skin |ayer. od coat 28 generally 1S colore be
- sel ect ed derlhdeatudita second slas lsyenyifiobd che 28 aho be pfinteli@r ofijeseise bpplictite thet he
tanper indicating device is to be i or it can be selected so that it

applied,
i s sinil ase¢ond skindayesn Eloodireaicsy me@ﬁyw@l%‘%w‘%% peselestpdrsadatdl t he

object. 10 _Fl t enabl fines f . at: . | n area

wi t hout c§ %tfg?ssjg)l?nﬁﬁ?e&?qr%% C((:bé%ctt YQZX_g;EICIE—L@r% t%% g#})}ﬁgﬁ%é\é\{}%@# %egd coat 28
is a | ayeppplidd)bel cONbOsdldite SRCBA: BisHRilard6 oPinakBekih Golb? of WeRgHNEaB8ni S an
area on the second side of the backing where the flood coat is not present.

Gener al | y susihaeddwhes@jed- bound on two or nore sides by colored flood coat 28
when, vi ewed t hrough t t O rface 34 .of t er .indicati devi ce . 10.

Wnddly 15 6. 1 ST9H SaRbIB iRty paatrs ddunooy BF R it st redom gl Bop B ar ca
of~gt her nRbLECh&l2st Rk ckﬁngl@,%ﬂin'tﬁéﬁoﬂd cok 28 fa&&rﬁﬂﬁecp&lt@thets@@dhdtéﬂfe flood
coal/ area. It should be noted that other configufations of security markings

(i ndici a anafbackifg thdviocdatr 6§ ineyarbeonthe detamdisivtbi af abebackingewhengthniftdodut
departing framthe spirit and scope _4of the invention and_ are kno to

t hg_se skigICP%tdS ot HI?F@gEr QnaéalyAWqu%évrége‘ﬁi?BH?iﬁ?}W%?r mgffrates gpPiostd ﬁ\i:goddevi ce
10 i ncor p,%Rﬁtﬁiﬁ&nﬁﬂéﬁ%cﬁl@m@ﬂgﬁéfoﬁ%u}fgc%]éeﬁl &tﬁmhgﬁr%&ﬁﬁjrg]dekac%qg‘ Wﬁhos%& By

col oring 'the adhesive [ayer to"match the color o e security nmarkings
38, 1he s&Bus i peawhkierfymdaoat Zinul ipptied drdiis A6 trchlof ot haraed] ddhigsi ve 16
ina simlar fashion as was previously described with respect to the flood
coat 28. tcploflasssorof gdifferentjcylogdlancthe flaod eeat alee secured i nformation 60 be

visible 25 thr h the colored ad Lve Wt w ndow i the col ored
 adhesive. si m RATPy W@l RRR SRhN Bl e e BB PR ROt ur e
. SO as 10,6l edas)ihgmBetised (6 hatatB¥@aRBEring without departing from the spirit and scope

wof the invention and are known to those skilled in the art.

20 - . Another embodiment of tamper indicating device 10 incorporates a colored . -

adhesive layer 16 in place of flood coat 28. By coloring the adhesive layer 16 to match the

color of the security markings 38, the security markings are camouflaged against the -

colored adhesive 16 in a similar fashion as was previously described with respect to the

flood coat 28. In this case, it is desirable that the secured information 60 be visible

25 through the colored adhesive without a window in the colored adhesive. Similarly, when
present, a second skin layer may be manufactured so as to include pigments (in a manner
known in the art) to provide camouflage instead of a flood coat 28 or colored adhesive 16.
However, the flood coat is preferred because the flood coat can be printed onto the second
side of the tamper indicating backing to éasi]y define a window. The printing processes

30 provide a wide variety of colors for the flood coat because of the wide variety of colored

inks that are readily available for printing. Flood coat and/or adhesive layer can be pattern
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known in the. art) to provide canoufl age instead of a flood coat 28 or

-col ored adhesive 16. However, the flood coat is preferred because the flood

coat can be printed onto the second side of the tanper indicating backing

.to easily define a window. The printing processes 30 provide a wi de variety

of colors for the flood coat because of the wde variety of colored inks
that are readily available for printing. Flood coat and/or adhesive | ayer
can -be pa Uiimipa I8P 0 ofVBE b PRI S AYIE! ghRkd Weans@Rhe |1 ner
18 maybe fch%f%ude in a fﬁq £ tﬂe Eove descrn:l% ?m%b%ilﬁrrents 2ough any
sui tabl e aBbwesdateribayercloninése t he adhesive | ayer 16 and adhe5| ve |ayer 64,

-such as a heat activated or pressure sensitive adheswe e{erabl adhesi ve
8

layer . 5 is a prtoygh ansuifgbieiadhesivmmey remprsajhe adhesive oy adiRsivei ve

2SR vs g U)ol £ AR 00 A0 A, RO

descki pti g ﬁlfessl&ﬂelﬂhﬁﬂ% 8alfdive (BEA ;udg c¥ CPRENNS L4RRVEBBhESVds QB Horrhally
Encycl opedi a of Pol yner Science and Enai neerine Vol. 13, WIley-Int erSC| ence

i Publ i shexky éNewnYermperai®88)d catde adheral todemiciatpby applmﬁtlmef tatnmsed@hlte
sensitive_ 10 adhesives na e found i.n cycl opedi a_ of Pol rrer ce .and
Technol Og§ngay@r685¥e 4 gRns %&giﬁ%ﬁ@eopﬁﬁﬂlﬁ SSRGS Radli‘%? ‘é‘?r%“@%l of

pressur e ﬁ%%d EiobEaid SR BSIMES ScibRG AMIPEASRERieAGK] flggﬁh%%t%‘fécﬁéhc%lmber

adhesi v

styrene- |Bﬂﬂfsﬁﬁe{waﬁé¢r& tﬂ&sg;kAddmmhylmscﬁptdms:szeﬁﬂpwhmd|semaﬁé yrene bl ock
copol ymer; and acrylic adhesjve din parti cuI ar | sooctyl acrylate/acrylic
aci ,..,Ocopoqld}’t‘?’éwes may pafoungdiip Engvolonegia of Polwmer deiange chizolagpoladhesi ves.

A paptic r t he

A Sa U S REAELIR AlPToR 1o PoRES, &éﬁ@f%ﬁ%ﬁﬂﬁﬁﬁ%ﬁ% 31, 010
(Hamer et maludé resB Rekifieé sypghgictrubiecrAdihesiiyssg aff B sengthd-yetadfbpesi ves
suitable for use in _the tanmper indieating device 10 of _ 20 this invention

POSSESS 'aruhh%étwreap- Wﬂ@éﬁﬁ%@lt)@%ew@we%ﬁ&r%@wbgt@ﬁ@eﬁM¢w agk (i) an

adhesi ve s i t

o cat PR LR AL O Btk M BINBARES L 0B Al M ABE
of ‘m@t ur eadtifed hathrah rutdepddhenishi; and tepbxgeamealdh§SA\penﬁﬁma@n@rbfmd L2besi ve
strength of the filmsuch that the filmwll fracture or internall

del am natRsessEreieBsiine adhesiyes isithei{Taeth) Agryiats based adhesiyss deseriped i Ue$n gm@t
No. 5, 804 610 (Hamer et al.),

Pressure-Sensitive Adheswe _
Pressure-sensitive adhesives suitable for use in the tamper indi‘céting device 10 of
20 this invention possess a number of physical and chemical characteristics including (i) an

adhesive strength sufficient to prevent unintended peeling of the tamper indicating device

from a substrate after prolonged exbosure to the forces of nature and (ii) a relationship
between adhesive strength and cohesive strength of the film such that the film ;will fracture
or internally delaminate before the tamper indicating device can be removed from the

25 . object.

. Selection of an optimal adhesive depends upon a number of factors including the
composition of the other layers in the tamper indicating device and the particular object to
which the tamper indicating device is to be applied. |

Usefid adhesives include speéiﬁéally, but not exclusively, crosslinked acryiate

) 30 adhesives, block copolymer adhesives, and rubber resin adhesives.
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25 object. Selection of an optimal adhesive depends upon a nunber of factors
LﬁcLuding the conposition of the other layers in the tanper indicating

" device anMoRed/0pIOLi cul ar object to which the tanper iPel/ERPHY20dvice is
to be applied. Useful adhesives include specifically, but not exclusively,
crosslinked acrylate 30 adhesives, block copol yner adhesives, and rubber

resin adhesi veRybbdideMPadRRAO95AR sPTREASR0044 Q20 B pol bR, hESEN

adhesi ves include synthetic rubbers,” such as polyi soprene,” natural rubbers,
and synt hetbbersphwkbkyntefio biovkcspolsersu Ussiph synshetic bivakcdopolypwksarer s ar e
commercially available fromsuch sources,a hel. | em cal ...and, i ncl ude
- styrene- F%%B]F%iyﬁvﬁﬁ%% ngégurﬁsﬁsmﬁﬂ%%ﬂ gﬁdand?m"luggsmene'
styr ene- byt adi engs 8% 1 {79088 I DhtadienS-riiBt (Sich asKHAG M
Rubber regéibﬂgggﬁgﬁd\%gg%é a %(I)l incl72de s%z}id anad/egr ||9?§é5?53m~o
- anti oxi dangs7). Rubbearssiaadhaives inayaimuncludddvdid aadie tigwdsackiyheatsies may be
coated from sol vent _or conpounded as a hot nelt adhesive. The conpoundi ng
and coat i Afixidapks: fdees apg gkt epmemgn sahheeaddii¥esknown in the art and descri bed

in various publi.,cations_i.;ncl udi U, P . 478. - 10
particularly séidﬁgweég %?’ye%escl.ﬂaga’ﬂsr}go% F'Ctﬁiiv?/ t%%gﬁﬁég%lgeggggggtpﬁn% %‘31}68?61 E)Fh? he
various  BaREEundHLER comBiPbt V:8ic8fHpe GEddhesifddrab@RRSwil B the &t @RS HésRKBEH
copol ymer of” (a) a hydrophobic acrylate nononer (rmononer A), (b) a

hydr ophi | ircvagtoly pelicatibhsyinaludmgUy. &t Badentd¥m 3e29,47Ronomer B), "and (c) a

nmono-et hyl enical | y .unsaturated crosslinking, agen noner PX). .The PX
Tonoier s pr oRGFAERIRE THab B SETSRE oL o8 GPBEEHOn & REEOB 1 o 15
crassl i nkj t C r : ' i, &L ch
dngei ves iy EsCoPALIR: pHBAR SERRSI FbSuitied bR of B s MYAEBIUEET Is e
t o Kel | er a@ylasd mondrotd{nohomehAg,(bpa Rydrsghilio ettlyksicMinmesotraedhvhogeand

Manuf act.uri ng Corﬁgny of St. Paul wever, such pressure-sensitive

, .M\.  Ho

adhesi ves (RE3PTRE ipdfRd (Coampporskeylenivaly vepaimied ceslinling ARrgT HBRMMRErTPom t he
pol ymer i zag Qi JXbiEFis gg%m:ggﬁr ﬁr&%&ﬁﬁﬁ% &B&ﬁﬁﬂ%%&%&kﬁ&ﬁ&%@ the
adhesi ve Tonpositions used in-this Tnvention are“bdsed Uupon a cooperative
i nt ey5act i ersdinkidpethe aspddiigerd dpdhn\ekgosate ©AUNMPHAEBE RdiatibRNSecH@IMELiYes ®REfOrts to
describe the attributes contributed and/or influenced by each of the
i ndi vi duaiselopsondAbsPatentiins. RECEamnni ¢, 131 08 asspedtookeliaret alt. behft es
POSSEess ed,‘wl?l-\i'chtagtae assigned to Minnesota Mining and Manufacturing Company of St. Paul, MIN.

-However, such pressure-sensitive adhesives may be modified by excluding chain

derminating agents from the polymerization mixture.

20 .- The properties and characteristics of the adhesive compositions used in this

invention are based npon a cooperative interaction of the various individual components.

Consequently, efforts to describe the attributes contributed and/or influenced by each of
the individual components is not necessarily indicative of the attributes possessed by the
final adhesive composition. Such descriptions should therefore be used only as an
25 indication of general trends and as a guide to those atiributes, which should be carefully
considered when selecting the other components of the composition. -
When adhesive layer 16 is a pressure sensitive adhesive layer, then removable
 release liner 18 is optionally applied to adhesive layer 16 as shown schematically in Figs. 1
- and 2. Release liner 18 protects adhesive layer 16 from damage and can prevent unwanted
30 adhesion of the adhesive layer to objects. Release liner 18 can also prevent adhesive from

sticking to the top surface of the tamper indicating device when the tamper indicating
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final adhesive conposition. Such descriptions should therefore be used only
as an 25 indication of general trends and as a guide to those attributes,.
whi ch sheolzehsmessonr ef ul |y consi dered when sel ecti ng tPETHEWE+ 010 Iponent s of
t he conposition. Wen adhesive layer 16 is a pressure sensitive adhesive

| ayer, then renovable release liner 18 is optionally applied to adhesive

| ayer 16 g@gics RO eRe 8 1&g SSTacé of ARner HRELRAS AclbOFHuE8 Prot ects
adhesi ve Iaflzer 16 from gnfgg%%%%@é@n pragvgnt unﬁs\éﬁlt ed Sg g{({illblesir)%ln of the
adhesi ve ollayweise be adjbient the. adRediwslager iMermadtBelyam adicadlpsiendntr a6beshere from
sticking to the top surface of the tanper_indicating, device when the tanper

i ndi cat i REESERt ongeye Qa@%ﬁiwme?ﬁ?&j@o%%%?&he%ﬂ)éﬁ%@é 3pS Rehable in -
rol |l for . f =Ty i n4gi | | t herw se
be adj acgﬂr@r}?lﬁé&gﬁgglg égédl Igoyﬁ;g‘raage ‘ter naﬁe\“o}ié)pgéﬁgtﬁbg%?ﬂ@ ﬁ%‘ﬁg‘%weﬁ%& 36 can
be 3r esqBtigadivein afheabesutfice dsowdiiawindt® 361 g. 3. \Wen anti -adhesion |ayer
36 is present, then release liner 18 need not be used. Anti-adhesion |ayer
36 can pr eventWhkatieBoadcdahisauwesest, adhesive daved he is hapded ta the floeg ceai2Bace of

over | am e 30 en fl ood coat js,present dhesive | ayer 16 i.s bonded
0o the 1 BB Roreb Sarcvnns fitsote Bt 168 baslfe BRetf o Mibetisideny r 16
s bondededifiid udituthB8agaaors AhHRIveARAR s iAMR ek ARI MO WBARK No 12
Adhesi ve IayeE?&;lG E|ls p]'trnﬁ?/)iEL e %% égﬁ‘%}vg fg%ég telmg%r{ ePndi cat%ﬂ%g %ce 10 to
an obj ectind2atingevioe il 0 td-agsbied 3R dshbwn hiTegadhe I).VEheladlesivellayes H6whahld0 be
sel ected _such that the adhesive bond between the adhesive |ayer 16 and the

obj Kttt &e selestedhsuahehatihpadhesineibend betyeenelipe adhostve layes dAapd thejdiggt Kat er t han
t he cohesi\v : . ; ' I ' Q[ € han t/

force re%?&e%%%%é%@%atug%p g‘é&% ?Qg%&&ﬁg%& 1%% eg%ﬁglta}{}ﬁﬁee %0218%%&%5 él (%6 of tHe
tanper i nigh Eaigitlg fidacRi(Bat k2grbaentheadls feidaeequiredio kéhasate MRITAG sidedit enpt s to
renove the tanper indicating device 10 fromthe article (by 15 overcom ng

t he adhedhq&erseernd side Heofshs bowesidisaing backing12 FemrcaspetheDndd 84t i ng devi ce
10 to activate by cohesive separation within t fr | bl il m58 of the
Canper. | ATER: RGPPSR RTIYE 15 RORE Rt athe e MR Bt o i gure
6) -15Tarm%%1!caﬂhi b BShedR¥ e84 HLB bBfe8t 3N IwillicRGdUHE fanfdr MdedaliARIAALL1B0 as

I g.

shown in . Overlamnate 30 i's preferably substantially transparent. ‘E

Typi cal | y¢ agizate tgndohaties SParafion gathpr the engibtedipint 58 of B2 tampkr amlicatingsi ve 64.
Overl am nate 3 tionall onprises a release_ |ayer 36 as shown in Fig. 3.
Uhen overriiigb hoyRia male SRab Ry S ASREF Gh

‘Tamper indicating device 10 preferably includes an overlaminate 30 as shown in
Fig. 1. Overlaminate 30 is preferably substantially transparent. Typically, overlaminate 30
20 comprises a top film 62 and an adhesive 64. Overlaminate 30 optionally comprises a
release layer 36 as shown in Fig. 3. When overlaminate 30 is substantially {ransparent,
then security markings 38, flood coat 28 and secured information 60 are visible and legible
through overlaminate 30. The term “legible” means that security markings 38 and secured
information 60 are readable as appropriate throngh overlaminate 30. For example, when
25 secured information 60 and security markings 38 are indicia, "legible" means such indicia
can be read or viewed without the aid of additional equipment. When security markings
38 and secured information 60 comprise encoded indicia, such as barcodes, the term

“legible” means that such encoded indicia can be read with a barcode scanner and the like.

30 Tamper indicating device 10 may optionally include an overlaminate 30 attached to

the first side 24 of tamper indicating backing 12, such as by adhesives, extrusion
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“ - surface 3

. then security markings 38, flood coat 28 and secured information 60 are
visible and legible i through overlam nate 30. The term," ] . means
" that seClW‘i)tzgmﬁﬁ#Rl ngs 38 and secured information 60 a&ﬂ"@gb@g Tlas
appropriate through overlam nate 30. For exanple, when 25 secured

information 60 and security nmarkings 38 are indicia, "legible" nmeans such
indicia baminieon eneP-exirusiewedveriamiaie 3@ reisad th protestigiformation seduasprent . Waen

security markings..38 .and. secured infaqrmation 60 ri se encoded indicia,
such as bé‘?cgﬂb'e@?rkfr}?ﬁ' 3?6,%?1%6 'qnetéfﬂBT’rem&'ﬁ@%&tcﬁﬁ’tg @Qﬁﬁné‘_ﬁ?ﬁ%ﬁoﬁ fH%¥a can be
read wi t hTgpbaNe QdQ1ARRRRS0 BRPrikdi® tob kidm 230 ah ATRRvel 1RFHrC Abkdpatgievi ce 10 may
- optionall'y"incl'ude an overlamnate 30 attached to the first 'side 24 of

t anper i ndiateaalsnigr thed&p fign IRludsiuh amaoblimatef és firesof myesies ipolyprdfylane)
2004/.095401, PCT/ US2004/ 1 |l|amnpatiqn, or_co-ext ion. Overlam nate 30

“is uded tB‘]ﬂﬁF%{’%‘@t&iaﬁéﬁﬁ&gﬂﬁs%wlg@e%@gbﬁﬂ- %:19 Pﬁﬁrrciﬁtﬁggo‘gé%cfi'nt ed on

t anper i ngh j ek 2 i 5 : Lcally,

over | ami ng:tog%g#%ﬁprl gngg' t%r%%%@#%ﬁx@ﬁ%sﬁ@%g%%m 'vg '%Ojgr]ﬂéﬁzlggg%t abl e

mat er i al s bfa@fally keiehiteg pbiyhopyRes BUE WAt anddceyltMaséd aibkdde t@minbicimlyof

pol yester, polégaro | ene, 5 polycarbonate, and SURLYN resin available from
E. 1. du Peailab sﬁg)/h@' Ut SoaniM CosrgsanySt. BeulVihgtleerenting opdbamateapkad theé I m i s

a 0.025 mn (0,.00012 inch) thick. bi.axiall rient ed. pol lene filmwth
o acry! | et arelibek ohmen TR bt athReE S SO 0 conpany,
St. fgaul , (dbosRBRANEIifehel)) JeifrityahR/kIng} 388F: dpifed, RiBAANANY Skt s@YREIaM nat e
30 will typically have a thicknéss of from0.013 to 0.13 mm 10 (0.0005 to

04 05 i nchetip tfarfesr imdicatingdakling $2 88omthe sapptd adhe evarlaerinaie 3@ fesirfg thet sur f ace
24~./of the tanper i.ndicating b i.ng.12 or on .the surface aqf .the,

over Lat n TR GPAGadiE T aeHOTA Sreay RETERB R SO APt Fihex
security gagki j 001 et inSied®) 9ty 8 1nate 30,
when desi ?igcéjléf%gv am ng%e?(g\é’hﬁgg?%?cg%%@n%%esslgfrtyeé Sg%‘s@?&%s%@rg' adhesi ve
coat ed fi kensithlowdhasive cvared ffum fiiveeval) onayaminsie 3endy disele shal stletb | am nat e,
hot nelt |aminate, or a clear layer. or |ayers coated or extruded onto tanper

i ndilPat i néRUbAYR: Ry mest amingge, aphp plearlaysser fyescoater oy cxiided 0§t 8BPeImen an -
| ani na; LS.l i e Ei 6, and 8), the t
Cht oo SPdeiigbiadiets (a2 RRal 0cflthy i, 0 S0 0D L

ting device i top surface of the
over | am nat e 3WHenhatoveSaminkRSORLGA (a8sHodaeindfigd. 1E3,1498, 4rid 8)) bk tqver | am nat e

*730 that is on the opposite side of the first 20 side 24 of fhe tanper

i ndi cat i nQ“@@@ﬁr‘P@}he _W@#,.igdiéatﬁrmﬁew;w@és@@t@mﬁpfacgéétt@mvaﬂmma@maém| ayer,
the 1o SUrface: OF - O SFhaTL R EoPRekinkdife 35li AUASES Bl Bl SPUATANOW 11

20 side 24 of the tamper indicating backing). When overlaminate 30 comprises an anti- -

adhesion layer, the top surface of overlaminate 30 is the anti-adhesion layer 36 as shown in

Figure 3.
A removable release liner may cover the adbesive layer, which is preferably a
premium release type such as a silicone release liner, It should be noted that varying the
25 amount of adhesive layer applied to the tamper indicating backing can vary the level of
adhesion between such a liner and the adhesive layer. Typically, when device 10 is wound
in aroll, a silicone acrylate release layer such as a coating manufactured by Goldschmidt
‘ Chemical Corp., Hopewell, VA, is disposed onto the top surface of the overlaminate 30
{(when present) or onto the first side 24 of the tamper indicating backing 12 over the top of
-30 any security markings 38. This release layer is an anti-adhesion layer 36 that prevents

adhesive 16 from adheljing to the top surface of the tamper indicating device 10. .
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Figure 3. A renovable release liner may cover the adhesive |ayer, which is
preferably a premumrel ease type such as a silicone release liner. It, .
shoul d beonotmdsahat varyi ng the 25 anpbunt of adhesi vECT/AYER4BEPTN ed to the
tanper indicating backing can vary the | evel of adhesion between such a

|l i ner and the adhesive |layer. Typically, when device 10 is wound in a roll,
a sili CO@e@f&B&%@n bRt BARRive INRF 36 UClke@SreoV Rt irdlGasBTRT BTk WbER cRMed

Gol dschnl i dt em cal Corp., pewel |, VA, is disposed onto the top surface
of the owepkdnf tampsr Blicafingdevipy Esent) or onto the first side 24 of the

tanper i ndicatjn ackin ver .t he f, 30. any security nmarkjngs 38.
T r el case. FAPAPREO! ST ploramuen it By Dite Fen B e P ve 16
from adh%ftwgretre%mﬁm%déy LSRG Se HtetnBEISAIBRL cdRE] RaliNMiod BYiGearkg. - 17 WO
2004/ 095401 PCT/US2004/ 012051 " Preferably, when anti-adhesive |ayer 36 is
usedi r eniateadlinidabiredafodmation, daBabiasesnomliniertehkioednfonsatiar, andpers@nper

i ndi cati r]g devi ce 10. Exanpl es of secured information could include w nning

numbers, 1 cafipamabers GANmpaeLS) < Bifetmpation sAn be @B & cOBBPIcRARE. 3 KT net

downl oad es, .eombi nation c r. . clinjcal trial

i nf or mat ifﬁeﬁ?enﬂg@%ﬁ@g ! notgl i Oﬁgl%gé% &hgﬁéﬁﬁnﬁg%%?n}asﬁ? %trtf:jch lgnrlj’ 3%1& sonal -
identificati omFopeiResls, WiRnNh AR Sibn id Sdr@4iAR] it raaR frdiReAdy iderdBivRESEI Chi p,
a radio frequency identification tag, or maybe the information is witten
in Brail I(ERFIED) tasx theRED tageonld he rdadivarhest thenaiperdodicatingedtvica baingadi o
frequency j.dentification "RFID.).,.tag, the RFI ag _coul d. be read w t hout
t hett amoaetiTl g, it e A T fad obRes BPHIRE | ho anper

| ndi cat | ngrofigyi i oh 1R bdeatid hhGel MOLBLLRArPHE RERd 1o the tag
such as a geri%l Iﬁﬂnééﬁer andé;ggs\r/ug% %gscﬂtijre *t?l%gﬂ%{ﬂ Dtag FI) alt ogée)%]he_r, )
maki ng i taftopetbaemaking ik poasendeamkhiews tsthalcasmiabelsseever. Additional ly, the
"information" can.be_a nultilayer optical fjlm which jtself |s._a security

feature but caﬁ*ﬂdbﬁi@\ﬁlﬁéh§a’6ﬁm’@ﬁ%” ARSI ShARFA Ay whigh Esslhigidcat i ng
device L L{rﬁg FQHRY 68 c%% o7 'éevilfdﬁiﬁnai @E&Hﬁﬁ%hgﬂl&%@ﬁnﬁﬁfﬁﬁﬁgﬁﬁ%ﬂéo be an

obj ect such as access ners, electronic Indicators, such as” neters, RFID

tagss chiipsemaved ot hgiviatede Infb@niationxa p kecurdd@mnoiycied ant dhjdre ssedcigraegkssoul d be a
meter. The neter could be an electronic indicator or a chem cal. indicator,"

or it codpdeusss, slecappie indicaiws;isheh esmplers. BETP fagssehins. aed thediken®Far num or
T 2 Alho B 861 e, A P e P B2 BEGRLRL 20 e)
indicator or a chemical indicator, or it could be a temperature-indicating strip, showing the
minimum or maximum temperature that an object (to which the meter has been attached)
20 has been exposed.

Tamper indicating device 10 is applied to object 32 covering the secured

information 60. Secured information is substantially or alternatively entirely within the
area of window 68 in flood coat 28. However, the mask 70 covers the secured information
60 from view so that secured information cannot be accessed or viewed without activation

25 of the tamper indicating device. Mask 70 can be much bigger than window 68, and
normally will be at least as big as the window.

Preferably security markings 38 are applied to the first side 24 of the tamper
indicating backing 12. Typically security markings 38 will be indicia such as letters,
words, numbers, symbols, images or other visual markings containing information, and the

30 security markings (whether indicia or not) are preferably colored the same color as the

‘color of the flood coat 28. Therefore such security markings 38 are hidden by flood coat
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Tanper indicating device 10 is applied to object 32 covering the secured

. I-nformation 60, Secured information is substantially or atively
entirel yW??ﬂ“‘ﬁg'ﬂ% area of window 68 in flood coat 28?%%’@"2‘?1,2¥§he mask

70 covers the secured information 60 fromview so that secured information

cannot be accessed or viewed w thout activatiaon 25 of the tanper indicating

idevi ce. MBEKDFGS.EAITHE mpATkiRghig get VisihimonaTsdawblsavithhdlicwliy) ebey wi || be at
| i q.. i . f. | ' ' li ed
the ti1 ot Mol Dot DR L LEHE! ALMARE At Yo RGN 0l AESL SRR CF 1D

mar ki ngs 88o@Vebdt winivith <l feorf Wi top Sutfdel 32 of the 1WBIpESindATRE A8sice YSHRAHS

" images or other visual markings containing infornmation, and the 30 security
mar ki ngs (weengeds may be. far orampde, printed ip patrecbpatierc on Bedistside Zhofgheol or as

t he olor of the flood .coat,28. Therefore such security markings 38 are
i ddeh by RGPS PRAEEE |2\ oo RraYsH £ OSCTA eBh AR e oy i s,
security GBnkiagto AleQedfld hShbliSn (Qkn & fo\hsk Mcifial thelbbikd Hlillariof t he
i nacti vated tanper indicating device because they have insufficient contrast
agai nst t beindidinthdt moabmplimentareieabe fecoradtifermeaorsur f ace. 34 of the tanmper

i ndi cating device. Security marKki ngs 38 ma]é be, for exanple, printed in a
repeat patt er n STy @arkipgt 3&need npibe,eolpred tie sampmsdlooddratadd Fprsaaplag 12.

Security & i . I i ' r X e o the
secur _ed [ %Ar%rc}arlt%’?toz:glsgjyc ﬂx&%@%@ix sa ng‘s{:l:ﬁ%% g&agg uﬁbe%éa%ﬂu?%ﬁ’%@?%% i'on_ or
indig a t kebe RASDIEOMR phffdd)!t W ient e tdepes ArlicBdg idBViOE fﬁeetcti@artedﬁa@mmﬁﬁ?rrrar ki ngs
38 need not be colored the sane as flood coat 28. For exanple, I | ood

f
coaty, 28 i smagfings IheppseciochengenehaeingdT@s a gedeblue dppeseangse i yradmokitn g tids nay
appear 10 to .be.red-blue (or purpl.e).. en t.he.ta r.indicati device is
2e0 vat ed SRl o8 b e LR sidinyp 05 el SR TR o i om o
red- bl ue a&ae@wmgin?,p%rde%d €8lo@ Trom RaltkicSto r8X AR RmpeNRARAEHE HEMcdBI Ki Ngs
could indicate the activation of the tanper indicating device by changing

per cei ved noolimited focamed fthichiopdinatione MarFlaeher antoe changds$ emtposagbldevi ce is  not .
limied to a red/ blue conbj.nation. Many ot her | or chapges. ar ossi ble. 15
The 1t or mat | o TaTHBE 0k APIasEE B SEg ek S BemRegPaPetaie. Sifhed. Such

| nfor mat | ol dolfl ielfiad SRR (ehi6RSh A b IHE riPbiliBeriftah BbicBk DS Of an
object 32, to indicate the object Is authentic, or any other information
that is smhetiddts thalobject istaathdetdt, oo any dther ipfoririation that spedifica3ly ihtenddd foh t he

" tanper indicating device 10 js adhered. The tanper

_the particular object 32 to which the tamper indicating (Hae;ice 10 is adhered. The tamper
_;;égdicating- device 10 does not prevent the secured information 60 from being read, but in-
20 émbodiments employing a mask, the tamper indicating device 10 does show whether such

information has been previously revealed or not. Thus an article may be, for example, sent

by mail such as a CD case with a serial number or a confirmation code (i.e., the secured
iﬁformat_ion). The recipient of the article can peel back the top of the tamper indicating
* device, activating the tamper indicating device and revealing the confirmation code. The
25 .confirmation code can then be checked againsta list of approved confirmation codes for
this shipment of articles ensuring that the article is not counterfeit. The recipient can be
sure that the information has not been copied because the tamper indicating device was not
previously activated when received.
One example of an article 66 with secured information 60 is a lottery ticket. The
30 operation of the tamper indicating device as part of a lottery ticket is illustrated for the

sake of example. However, it will be appreciated by one of skill in the ast that a web of
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i ndi cating device 10 does not prevent the secured information 60 from being
read, but in, 20 enbodinments enploying a mask, the tanper indicating device
10 does wwomwowbsssdier such informati on has been previ olPSINUS288483206H or not.
Thus an article may be, for exanple, sent by mail such as a CD case with a
serial nunber or. a confirmation code (i.e., the secured information). The
reci pi ent tafipet ﬂlﬁicﬁfiﬁ% 8bBcdzAn BE Bladd A K nfilBed FRIiBdrehti@ays AN €Sy 4 ;tﬂekhsﬁtdfng
device, activating the tanper indicating device and révealing the

conf i r mat apphicgiorhe and mees2 T he ohfect ivmrdpareddndmintiag atwerofjettafieaidedvithgai nst ' a

i st of approved confi tion codes, for his shipment, of art.cles ensurin
Lhat the RS caRo Mt ainatefie: & weher ity MaRUEA fovkes T e he | -

i nformatigp,ha ﬁ.]%né)ﬂ RESR: j R -,_rlqam%ﬁm' etk vi ce was not
previ ousl ct1 vat e%l mhengé)g%gﬁ\?eﬁﬁﬂg%ie%ﬁp e of gn arti cggwg% W th
secufed i pimingatTherdlosd cost iaclhdstperipdiciregeddr. wihiews, 3thicpare pattef tief grivhee t anper -

i ndicating device as part of a lottery ticket is illustrated for the sake
of exanpl @lindeiiage- Tpthepnposie(lisgpride P4 ob thepymperangicating backing 2% art t hat

a web of _-19.1 WD 2004/ 01. PCT/ US2004/ 051 t r _indicatj.ng devices
an be BB X RIREAF 0PV PaTN P b KPR gl e bR

appl i cati P&Sloﬂé;g cHi¥8 SmaskB F0QR 6ferdbly RIWRAE echistvatibh ivAlh WeidawVe®. Phe | Ot tery
cards with nunbers, each nunber bei'ng unique. A web of tanper indicating

devi ces 1@eb of pmpduinditatiby deri¢asts fagnimatéd ond tooweb 28capds witk msekoand si de 26
usi a techni que such as gravure 5 printing. .The flaqd coat includes :
o 1 ¢ FERAPAT R R Gvicebi Pht et ioanie s ag S rage. To
the opposjiiBed fidisdr. PhélCorttinOf R thaIRAf Q6 5RL AR BICKANGIdS chidls, 2PPITRd
over | am nat ee 30 rg?/ér% a%hngoti on avﬁ(%ilglnas S 7ge%y,éc§i§r eggrrp e%ﬂ gr%ﬁ)tﬁ?@s :}P
printi ng. Thdeampepindeniing devdss apphisk® atlotgen ipshehar ghbycally indigg. &. fdisst rat i on
with wi ndows 68. The . web of tanper indi _cq&li ng devices is l.amnated onto the
web of caWVee apindividaldetteny sarly thpn oiseE3 o theRiRtga Al seqtrcddniomgatitnildes in
whol e regj ' it and obscuring the hidden nunbers. The conbi ned web
i s then c%%%%hg%%u%}' into individual lottery cards. The tanper ’

i ndilgat i ng devivzay apjetts @hytie sebjeeiab @dditibsalsbafty oeneakdisoaleliydicaofog. 7. | f
this were an individual lottery card, then object 32 is the printed card;

secur ed i fterrrae ifdke egectibgs bera thiskpndipdn tamnsted with, peHytedbitedand thalikbe subj ect
t ddi ti | .. it . d i ndi tq. det i if th bj ect
o e O R B PGB i BT, L e 01

For example, serial numbers or lottery numbers may be imprinted on an object and

it is important that the information not be readily available to the public. 'Or an '6bject may
I
20 require repair only by authorized technicians or service people and access to the object

voids the warranty. There are many things that can be protected by security tarper-

evident tapes or labels, particularly those that are part of the object. e
Tamper indicating device 10 may be attached to an object 32 by means of adhesive
layer 16 as shown in Figs. 3-6 'zind 8 to form article 66. Release liner 18 (When present) is
25 first removed, and then adhesive layer 16 is used to secure tamper indicating device 10 to
object 32.
For example, object 32 could be a lottery ticket and the secured information 60 is
winning numbers printed onto the ticket. Tamper indicating device 10 is then attached to
object 32, covering secured information 60. Any indicators of information that needs to be
30 secured can be “hidden” by the tamper indicating devices of the present invention. Such

information can be in the form of writing (alphanumeric characters), images, drawings,
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Many tines, the secured information may al ready be the object itself. For

exampl e, serial numbers or lottery nunbers may be inprint

bj ect and

it is i MNP Hat the information not be readily ava"iqTZ[gﬁzgdlf@%ﬁe public.
O an object may: 20 require repair only by authorized technicians or
servi ce people and access to the object voids the warranty. There are many

{t hi ngs t hatcodethdie opindicisreth toymhseation afymioampérn. Swh demted iafemation b@bel s,

particularly those that are part of the_object. Ta r. indicatin evice 10
oy b at CARHITE G5 T msbion TR 1y Db osc i et e iRe P ehe | n
Figs. 3- 60ﬁgqn%bﬁgtform article 66. Release liner 18 (when present) is 25 .

first renoved, a

d then adhesive layer 16 is used to secure tanper

i ndi cati ng devWden kffempts aebinadd to3Bparietheeteappt mdicatipgedéviG2] Choindinldicat
lottery ticket and the secured information 60 is w nning nunbers printed

ont 03t he
covering

3. dhepnpmipdiating deden 1hig agiivatede Stshiseparpiion aiierRisfes besimpllj ect 32,

ed . nf Rt i.0 . ndi cat o [: r [ t peeds to
o' 50" sachTBHtE Rl e Bl iffleAne oo ol B8 RIS 8yl AR odaipblect
present i gieaRkiaQikor B4EB, unldsf BE ABKdsPR 18R Afotd? dehérafed bitvden Wid fidsndde 24

(al phanuneric characters), inmages, draw ngs, 0 WO 2004/095401
PCT/ US200a/dthe 6&dnd side @ded tatepea insticating be¢lang b2l causeparbivaiden ofithefamipef or mat i on.

Such secu
enbossed,

attggpts

5 32, the tanp

g aft S e B O B A rtloh S RE Bl bl S
%%ﬂg%%&&ﬁgﬁ%@h 15NV HATRE S JIGE G I3 n@RMIIG Belbfhid QAN Obj ect

I ndi cating device 10 Is activated. Such”separation attenpts

cam be si saphmatestinipitwg pbaions) first pretivmip of fringible dihnrgd denond @oftionr4t e obj ect
or.trying to slide a shar E 03 ect, _such as a razor bl ade, under the

adhesi ve hey@rschomataly

hesarmg desqiransparrat ¢ Thetores geaenied byng t he second

iy

side 26 o . L.ndi | ' ' ' t er

i cat i g Ha B HEETbs DR dnd GoAR RPRARTHE KBEIEY, Rraidobe iR

frangi bl e“geel for@d’ @heiklycheset tipanpirndicaingtgckiagkPnginténallWidstahivatef r angi bl e
film58 internally delam nates and_ separates into two portiaons, first

por tlfon 7Endoepitatergishown {11 Fig G ta Baghe- poprdesforihe aper isaHng devderat cal |y

inFig. 6 t ent, . The f : ting t
Forove t hie R eioT ik b RARALG foar ) T SRR RLEE 1% BERTTE 1D a2
the " peeianié»@fesaewi't'h SRR BbérY actRES@Stht REhdsAidN BYer 116 Bofidi the Gedaag kidBQ6 b2 t O

- internally

el am nate 15 and separate as shown in Fig. 6, or to fracture. In

order fo rthts h@npqmpbﬁaﬁngdja_g}a’ng hg tagide iobiectiFR. with a bond strength that is greater than

20

25

30

tﬁfl}e internal delamination force of the frangible film 58. By varying the thickness and the

type of adhesive layer 16, the level of adhesion between the application surface 44 of the
object and the tamper indicating device 10 can be varied. The adhesive force, however, is
always greater than the force required to internally delaminate the frangible film 58, so that
when peeling force is applied to the tamper indicating device 10, the backing 12 will
separate and the second portion 42 of the backing 12 will remain bonded to the object 32.
‘When the first portion 40 of the tamper indicating device 10 is replaced onto the
second portion 42 of the tamper indicating device 10, the appearance of the flood coat 28
through the top surface 34 of the tamper indicating device is now changed because first 72
and second 74 portions of the frangible film are more light diffusive than before activation
of the tamper indicating device 10. First 72 and second 74 portions appear milky. The
color of the flood coat, as then viewed through the first 40 and second 42 portions of the

tamper indicating backing 12, however appears changed since it is viewed through the
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to separate (providing an indication that the tanper indicating device 10 .
has been_tanpered with and has been activated) the adhesive |[ayer 16 bonds
t he secoMf HUHRIIY of the tanper indicating backing 1PGHUIHeIGR)ECt 32
with a bond strength that is greater than the internal delamnation force
of the frangible film58. By varying the thickness and the 20 type of
adhesi ve poajoas 40 Gnd BRevithduatasefl opadies iTherdieteyaitar atiretap pif tleathinpar sur f ace 44
of the obj.ect and the tanper indicating device 10 can be varied, The
adhesi ve RHFRIBE dg¥iRe J Briberpds now gpifieirat eardmplin theBgicqiyed $UPCY seeii¥red to

i nternal l el and i i =1 : force is
applied tn%ar g§%%§oéﬂc§a£%$%%gﬁt%gi%lgggs{%ge%sglgivln ng 1 pgvm ?@Ss}}epar ate
and the sgeandondlihé @mpéRindicatife dbaeKi g ebiraly tdmdveddion thensapert o t he obj ect
32. 25 Wien the first portion 40 of the tanger indicating device 10 is

¢

r epliaced indicasingldevise dBridepBeed et 2D ipttill Hewed Fageychithelsesand pertigavit s theo, t he
appear ance of .t flood coat 28 hrough t .0p.surface f t t anper

i ndi cat i %@“@i’%ﬂ fglgn'itg%%ﬁ?rbcﬁ%%é%7%8_i%gwfﬁ%flﬂgf Clll% %‘gg@}? C??f ortions of
the fr aﬂ&gﬁéa%s febd dnak@d WPEdtor thlbefBld dctivhivsh bd2aelfs Ab& @t iswabwan of the
tanmper indicating device 10. First 72 and second 74 portions appear mlKky.
The 30 cdhrongtothetchewdy kemodd gorton. as -t hen vi ewed through the first 40 and

second 42 portions of the  tamper indi catéd'éng backi ng 12, however appears.
49y

changed si nce lihe taapsriidigaiing bagkips 12 paernally dglpussins spbsaninllpdnihes2004/ 012051
Pheld ampdifbifiied dratibl of BELARGE InBRAG devick10E LMoy Sl BE Y By 87, 0

per cei vedUpéd itered] deRedniitioy, thereparngs pdtionndo thdaloLmaifrad@ibld filat 58 ecur i tyj
mar ki ngs are easily viewable. Wen first portion 40 of the tanper e
i ndi cat i rgeeeysleadylend inceess ngippaveness, 48 offies warde vhenper finst poripe 4P phg devi ce

10, then flood coat 28 is.stil.l Vvig t br ou he segond. porti-on .74 of the
frangi bl ethﬁ) o g’ﬁlecaé%%%e%c epftgir Pg{ngy?\gq%e% evé‘:1 ﬁ%ﬁ&?cﬁ)flgg*) %Oﬁ%izs?f eo_udy and
flood coadmpd in@PARRIRVIcE 36, hefldb@ted 28 s fatiAlly bhsefreR@h@ tnnde bé ¥akiyon
because the flood coat is viewed through the cloudy second portion. The

t anper i rvdsvesitthroygh deidop guriarei3itod theehmpeiotipaiingdeices stopaqueskssys dwe t he 10
| ongi tudinal .direction. of .the ta r igdi.cating device 10 as indicated by
arrow 46 19 AUy regulaniss o ntgraal dtaces 48 af 1 tomrer bt iackng A dedng 40

and 42 »Ofdu}iﬂgtﬂeﬁﬁi&ﬁia?ﬁéiaﬁﬁﬂaﬁbl'i_’gfth@%rﬁﬁﬁ iﬁ&i@&%ba@ﬂﬂgilﬁp KERS%nd oRRAALENess.
In other words, when the first portion 40 of "the tanper i1ndicating device

10 i s put28dabén pregetihie nowbiger téreplsebopmicgpoibla throwgh tief fitshe8e 26 afipaper

i ndi cati devi ce 10, the flood coat 28 is partially_ obscured and cannot be
easily quicating backing 1&, security markings 382 are no lgnger camm}/ﬂageg. gecunty

20 markings, could, for example be indicia such as "Activated" or "Tampered" or "Void".

With reference to Figs. 9A, 9B and 9C: Before activation of the tamper indicating |
device 10, security markings 38 are illegible or legible with difficuity. The security ED
markings — in this case indicia reading "SECURITY MARKET CENTER" - are
camouflaged against the flood coat. This can be seen in Figure 9A. Atteropts to remove

25  the tamper indicating device 10 from the obj éct 32 —in the emnbodiment of Figures 2A-C,
the object is a piece of white card - cause activation of the tamper indicating device by
fracturing of the frangible film and internal delamination of the tamper indicating backing
12. After the internal delamination of the frangible film 58, the security markings 38,
which were previously camouflaged by the flood coat 28, are now legible as can be seen in

30 the image in Figure 9B. In the image of Figure 9B, the security markings have sufficient

contrast with the flood coat to be easily visible and readable. Because the security
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15.viewed through the top surface 34, of the tanper indicating device. The

. opaquenesg, i s due to surface irregularities of internal fac 48 of the
t anper in@’ioc%?ﬂ(%ﬁ"%acki ng 12 created during the interngF%g’rgFﬂgf%Sﬁﬁﬁ on of

t he tanper indicating backing 12. Since the flood coat 28 (when present) is

no | onger conpl etel erceptible through the first side 26 of tanper
i ndi cat i nﬁlaﬁ%reﬂsib’ﬁgﬂ% oW seadlily PeRPeRi foi g dncigpten 18t 38 AUGABE e BRvEECaged.

Security i r i-ndi c i vated" or
Panper s Be icAsE AEGY £ Eob RSP Cap e IR dElorfiion i A
_activati omadd. FipeO@ sivgyexthe ndipea indigiting device 10,Gvhesein tird fingt paatikh o6Hhe38 ar e
illegible or legible with difficulty. The security markings - in this case
i ndi ci a reE@Fhigdicatiey feviop IWRKEPE@EKIW@'ﬁQm%eCWP%QE ©HFARHst t he
fl ood coat ... This een 1n.H 9A, ve .25.1f he tanper
s n%“dlc%@%%&’?‘% A8 4h¢ i‘eeﬁ’%reoéjﬁ«?g‘#g 161k TRh, v, BBt ® L AR C

the obj eclevi® 1@ RbEES A uniRiti@i0ud idlication @8 emdetihy alveR Wheh fHrdl QoHRMEY of
i ndi cating device by fracturing of the frangible film and internal

del ani nat thetemager irdicatiagdevice isdionaiétely reraokddrigom U arficle 66 anf discarded.nal

del am natign af .the.frangible film58, .the sequrity. ki ngs .38,. which were
previ ousl%&ﬁﬁﬁﬂeaa@%ﬁcﬁgw W@ka“i‘%gé C('S‘Bé?cri% M“%W%ﬁcﬁ%é fqmipgd pe seen
In 30 t hep(BaeHkRAfh StALLHE Bbiek B2 REOPERES RETIV AYEDUBrViOIB" SEEMY tY

mar Ki ngseﬁave"salfi?%ﬂllf’g%t c? erg%r{l wth the ?F@gg*ﬂ‘g%at to be ggsﬁyjy vi si bl e.
and 10 eadadther m&sage) séheh ke tamper intigatiR2daMae2004 2aB&4A1 PCTI US2004/ 012051
mar ki ngs 38 are now readi |y perceptible, this indicates that an attenpt to

refidve the t ahiePperaionithieyessatinyention if diiviratsf adth rggerd to By fallewagt t o
revéal in i FL. G tha tammer +adi i devi ce
10, wher e%’%ﬁlﬁﬁeté" ?@?g?aﬁggi?% ?%Ira\oq%edtthguust%gtr?p%g}?l 1nedf‘{glgnaotl ng %glflgggﬁi%éhg[g’i ng
peel ed bakkhduldbe titkrsesd) hdwpesr] thetnaldbugihtheteanpples Dsd spdtitiathickhedsrgiagg and
the secured information is reveal ed. Thus, the tanper indicating device 10
provi des @EAtctalsanBrylBGEatipRRrdapedificaions atpdbenppdedo e iamedr indicaingorti on 40

of he t er.~ndicating deyj i 0 t re fromthe article 66
and léi sca&g}é‘%ﬁ.ld%" eﬂlggg?%gftb@ﬁlée %é’@&gﬂh% Pﬁ%ﬁr%%‘ilﬁg%@g' can include -

al phanuneric characters formng a nessage indicating that the object 32 is
"OPEN', "ACTIVATED' or "VAO D' (or ané b b ~ 10 other nmessage) when the

|-~ tanper indicating device 10 is acti lefhe operation of the present

i nventi onzg'agel |ustrated with regard to the followi ng exanples. The
exanpl es = ‘ered:-to-illustrate multiple enbodi nents of the invention.

I't shoul d_be USHKHPAare BONRIES ally fVAHaEE 1BOLE BiiRRisEXSRR) L8 pteeniapgci fiC
t hi cknesses and '
20 are by weight unless otherwise noted.
Frangible filn

‘1. FINA 8473: arandom copolymer of propylene/ sthylene with an

approximate ratio of 96:4 respectively (available from FINA Oil and Chemical Company,
Dallas TX). In these examples, this formed the first (continuous) phase. |
25 2. EVAL - E105A: an ethylene vinyl alcohol copolymer terpolymer
containing 44 mole percent ethylene (available from EVAL Company of America, Lisle,
IL). Inthese examples, this formed the second (discontinuous) phase. |
Tamper Indicating Backing
The tamper indicating backing was made as outlined in U.S. Patent No. 6,395,376,
30 Examples 1-3, and had the following composition: 75% by weight FINA 8473 for the first
phase and 25% by weight EVAL‘EIOSA for the second phase. The thickness of this
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materials, many variations and nodifications mght be nade to the tanper
i ndicating 15 device 10 while remaining within the scope of the present

i nvent i owo 20bx@smmhes Material Al materials are commepgiralshoos@yiki abl e
unl ess otherwi se noted. All percentages 20 are by weight unless otherw se
noted. Frangible falyn 1. F1NA 8473: a random copol ynmer of

propyl en KBRS M A B A BRRY. 694 B 0028thedf 96: 4 respectively
(avai l abﬁé%lrom FI NAa ana em cal rrpany,eg))]c Dallas TX). In these

exanpl esddkdsire fornmed the first (continuous) phase. 25 2. EVAL - E105A: an
et hyl ene vin | cohal cqpol r terpol yner ont ai ni.ng 4 | e per.cent
et hgl ene \(liav?;#'le&‘éf X%%HQ%VR%@M& ’58¥512\Y&?‘ﬁ]5§i',"e IEIFllgp‘g fo éﬁﬁ?‘?s’“ﬂ%ﬂﬂﬂesg
exanpl oSy, Bfnf REBE0L ER) éf&gg&a Aeoneatd Qf@gﬁgsséé Rereid] 81905 &)ﬁﬁgﬂsggt | ng

Backi ng The tanper i’'ndi'cati ng~backi ng was nad utliné t ent
No. 56, 396.1 péfis 10B0 afnX 6115Ipaas Irgdoura6dil.had the fol | owi ng conposition: 75% by
wei ght FINA 8473 for the first phase and 25% by wei ght EVALE105A for the
second pBa@Bplethe thickness of this -23 WD 2004/ 095401 PCT/ US2004/ 012051

frangi ble fil appr.oxj.mai el v 0..064 0025 inches). Adhesive

2 eyl hoxyl - 385 OraeERGRELT heha br B ot 00 BaBATRO s HETEFNS ¢ na
descri begedidh odbr sidakIR dechiR] sid)38d (lddroeaRid Jifkddad frigeDwithedof 6 parts
acrylic acid, 0.005 parts ABP, 5 0.1 parts 10IG and 0. 15 parts Irgacure

651. Exabipt ek fldddecotbimpiexdgraphragrimiggb dbk iflegd obattihdudedmpindows whemascr i bed
abgée was , cor ona e and._the corona
tr

treated on one side (;the_secand.side
ted SkqEspEaied, iTﬁ‘Fg BSrfuped Jre a“éltgféﬁﬁrsﬁﬁl%f: ngﬁt & i3ingy ogr aphi ¢
Pri ntingp, ke iand icl Sflwith BHAYS éﬁaﬁdoe‘s%&ﬂt?l\hé} MBSR? {dthed. The
filmwas a%Cur ﬁedASovePglgg%w%rﬁir s‘tN s?lgg ofr thé& tanper | ng? cating Backi n33
was f| excmnedpihe ol ds yhap ukeat fod theifidedicoal. A ranspackint predsSee sensitiye Mapykie Cent er "
in the sane blue ink as that used for the flood coat. A transparent
pr essur e SaHEYRA'G VI freme A CROd i aHQpkt darber, SilnTas lipaviedesessitd. of Cak
Har b or, Q@é QAtO\ﬁesinhﬁm Sb 91% fﬁm?éé dfGhe tamper indicating backing. A self-wound
15 pressure sensitive transfer adhesive (# 9445 available from3M Company, St. Paul,

Minnesota) was hand laminated using a rabber Brayer hand roller onto the second side (the

flood coated side) of the tamper indicating backing. Finally, tamper indicating devices

were cut from the web of laminated tamper indicating backing. The transfer liner was

removed from the pressure sensitive transfer adbesive of the tamper indicating device and

20 the device was adhered to tht blue card stock having the humber "1567843" printed

thereon, with the window of the device positioned so that the window surrounded the

number and the number was visible in the window. The top of the tamper indicating
device (the surface of the overlaminate) was then shaded by hand with a black marker pen
to form the mask. The completed article with the tamper indicating device appeared dark

25 _  blue with black masked areas and the number was not visible. The top of the tamper
indicating device was then peeled back. The flood coat now appeared less dark and less
saturated in color. The "Security Market Center" indicia was then visible against the now
less-saturated blue flood coat. By peeling back the top of the tamper indicating device, the
hidden number 1567843 was revealed. |

30  Example2 |

A sample of tamper indicating backing with overlaminate made as described in
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side onto the indicia onto the first side of the tanper indicating backing.
A-sel f-wound 15 pressure sensitive transfer adhesive (# 9445 available from
3M Conmpan¥O 0409544}l | M nnesota) was hand | ani nat ed usiP6F/Gs20042951 Br ayer
hand roller onto the second side (the flood coated side) of the tanper

i ndi cating backing. Finally, tanper indicating devices were cut fromthe
web of | aixampkd wasmzed. Todhesicondsibaokihagamdnendicaumgfbackihg mes apylied ar enoved
fromthe pressure sensitive transfer adhesive gpggne t anper indicating

devi ce an@TeSErERASHEFi adhesiascolened M 4754 Pregpant RE5HE (OlYE Lo t he
nunber " y i1gt LEA oMM L : |

posi tione g@ﬁﬁ%ﬁmﬁﬁ’eﬁvﬂ' dgév%/{h?urroalﬁ 'egetﬂ%ﬁ%\%%gﬂhgﬁaéﬁ ?éﬂﬁﬁdﬁ@ r was

vi si bl e i batiies whhaiplied TecHinpredfseduny tatipess werd appliddn Thededitiaaved et sur face
of the overlam nate) was then shaded by hand with a black marker pen to

f or m he Hedile omelearoyipible: agdingt the escepiginented éhasiiep dibe itampas andi evi ce
appeared dark 25 .bl W t | ac sked areas .and t nunhe S _hot

Trerbl e ke et ErE'a Pt ARRE R o aR b n b B Mkt Re Bk e
f1 ood coatymenC gﬁ]lggatE@M%rh @pd less saturated in color. The
"Security K/ar ket ter” indicia was then visible against the now

| ess- sat ur at ed Thé teengfelr guiicating tieviBy wae tlen ngplisick atpeeetod priak calde Eanper

i ndi cati ng device, the hidden nunbher 1567843 was reyveal egl. 30 Exanple 2 A
sanpl e of ATRREMIGAHE daYirhyabacinleg DiiRCRIRE/BF fatpren ArdcatRd doree HOTURP bed i n
-24 20Q4/- B I A +1L0 the second side
of tY}g ta%ltéatrg%léfg1 I géﬁr‘[ﬁg%%gﬁ%‘% bgg%@?ggﬁyv%@zes%ﬁﬁgg%%hsi tive adhesive
oy ed WiElkamplad pi gnment from Spectra Col ors Corporation |ocated in

arhy, N J. by hand lamination. To the first side of the tanper indicating
backi ng was apphisddrngtedrye deyicssampleraf this EXIMRI8 WiE: @2gh thesfmeThe | ndi ci a

wer e not i"hl ear iySibl } el t .adhesi ve.
The tanpe?n#ﬁ%iaggg ?C%e&%égﬁgllﬁbjxéi%&ﬁgtttﬂ%%%g}é* {;}gso%&glgatu %gqnl\g%égvvas appl i ed
using a MaBirRerMepkesmbiipeistBdeos By tBhger Gonany bhaend BfotdlaMidatior dfteT. The
tanper indicating device was then applied to a piece of white card. The

t anpldr i navedaniinge duipi thebavking cthevamper ingicgag dentpetvas apphgseio 4 qatl, ed¥¢ng

device fromthe 10 whit d apd t d t ki ngs . b | ear|
Vi Si ble. aRE PRGBS s SRS B A bR e R SRR R0 i &

. . exanpl e WeieLeafPRRhbUt abthutiB@ MR tamper indicating device were made by trying to separate

the pressure sensitive transfer adhesive and the card. All attempts to separate the tamper

;i‘gdicating device from the card resulted in the device being activated. Upon activation of
20 the tamper indicating device, the number on the card hidden by the tamper indicating

device was revealed and the blue indicia security marking "Security Market Center" clearly

became visible,

The examples described above are intended solely to be illustrative and variations

in the testing procedure can be expected to yield different resulis.

25 The present invention has now been described with reference to several
embodiments thereof. The foregoing detailed description and examples have been given
for clarity of understanding only. No unnecessary limitations are to be understood
therefrom. Unless stated otherwise or unless context requires otherwise, all percentages
and ratios of component materials is provided in percent by weight or parts by weight,

30 respectively. It will be apparent to those skilled in the art that many changes can be made

in the embodiments described without departing from the scope of the invention. Thus,
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N N S Il it
manner as described in Exanple 1, except that the nmask was applied using a
Magi ¢ Marker TM pen onto the first side of the tanper indicating backing
before lam nation of'the 15 overlam nate onto the backing. The tanper
indicating device was applied to a card, which was printed with a code
nunber. Attenpts to renove the tanper indicating device from the card
wi thout activating the tanper indicating device were made by trying to
separate e pr it L LV, t.he. |l
R e T
the devi casbebdtthedsih] Matater BPBB sacétumaldestibell b3ohd REghRREthd ddingathad
. device, the nunber on the card hidden by the tanper indicating device was
reveal ed thadquivelents oéthoseblcicturgecurity marking "Security Market Center"
clearly =~ becane visible. The exanpl es descri bed above are intended solely
-to be illustrative and variations 1in the testing procedure can be expected
to yield different results. 25 The present i nvention has now been_descri bed

wi t 1B r ef er enceWiige Sk aboxp-1deaiibisd Digures sot lhehssme preferred emyedimp it bibped
descripti.on._an l.es,. h e ' r.clari f..under standj ng only.
No unnecéd&af 39 gi %@r{%}?o&iﬁn& @ﬁétg éip % ag&b(gdnt\ﬁ%g%lra is'c”'t(ao%sdlg 0%?#1 @r/%fq' rdﬁs&ussfﬂﬁ' e saqist at ed

ot her wi seads, thi E5doiLOpR¥ntE BRUMY&SicaHyerN SepbdntRRMCRALRY Esitadiod. At i 0S
of conponent nmaterials 1s provided in percent by weight or parts by weight,
30 r espechpuidibg unfersigiof ithas aumspas@tiertnaodifications kid Ermdodimentrecaarte devisedmany
changes can, be . iLbn the e inents described.w thout .departing fromthe
scope of %ﬁ’ﬁléoﬁeﬁgﬂ%ﬁil% h:fe &F{}ﬁ@,cgqi%g g’qﬁﬁéﬁ’fégﬁ%e %‘%espfﬁl ﬁ%@ﬁm&%\% ﬁlﬁ?goh shoul d
notiobe | iidigdnt 0 the exact details and structures described herein, but
rag@ér by the structures described by the | anguage of the clains, and the
equival ents of those structures. 5 Wile the above-identified figures set
forth sone preferred enbodi nents of the invention, other enbodinents are

al so contenplated, as noted in the discussion. In all cases, this
‘disclosure presents the invention by way of representation and not
limtation. It should be understood that nunerous other nodifications and
embodi ments can be devised by those skilled in the art which fall within
'the scope and spirit of the principle of the T", invention. -26 Cains 1. A
t amper indicating device conprising: :




a backing having a first side and a second side, wherein the backing
conprises a first phase and a second phase, wherein the backing has a first
| evel of light diffusion, and when a peeling force is applied to the

backi ng, the backing fractures or internally delam nates and has a second

| evel of light diffusion that is a higher level of Iight diffusion than the
first level of light diffusion; a flood coat applied to the second side of

t he backi ng, the dlhiggd coat defining a wi ndow therein; and a mask applied
to the tanper indicating device, the mask being in partial or whole
registration with the windowin the flood coat. 2. The tanper indicating
devi ce of cl di m 1A tahperindicetieg dewigeetonipgingat i ng  devi ce further conprises
at | east one security .marki.n lied to the first.side o he backi ng,
Sherein the- secar PEYRAR RAViBE n BB sidB and fsrciin e Skira bt the. {1 ood
coat. 3corhPRsdsARE pHabhifePd scaBndigNAsE Snlitkeifs kIR Hﬂcﬁintgfh% b Inedt 1GRIBr ligitng an
adhesi ve ayer bonded to the flood coat. 4. The tanper indicating device of
cl ai m 3diffuseme pnd when agértingerce isanplipd tosthe prakdng the baskhingtifagturesditesi ve | ayer,

and wherein the .ta r indicatin evi ge. further mprises .a release |iner
ool | eaiigiplye 8ol and BhEF hoclile L Gigbt BiSon S TR LRRE 1B F i cat | ng
devi ce GihCdiffusibr thatiRE BisDlevEICHMighy diffakishngs are colored the same color as
the color of the flood coat. 6. An article including a tanper indicating

devi ce, conpri si ng:floodsoaisipplied toghe sacend sidé of thabaddng. theflogteeast n t he t anper

i ndi cat idn devi ce, of an% 'qu}ﬁ of claime 1 to 5 is attached to the object, and
wher ei n%F n%&&n%%‘%é}tff B e secured infornation. 7. An article,

conprising: an ohjeskappeaubest tafiper MBichil deévidedtiRahaskingdh ipa@iapacki ng
having a first side and a second side, wherein the backing conprises a
first plasdolkrdgiatraivaotith prasadowieibeifleod eatbacki ng is light transni ssive,
and wherein a peeling force causes the backing to fracture and becone nore
opaque;

2, The tamper indicating device of claim 1, wherein the tamper indicating

device further comprises at least one security marking applied to the first side of the

backing, wherein the security marking has substantially the same color as the flood coat.

3. The tamper indicating device of claim 1, further comprising an adhesive

layer bonded to the flood coat.
4. The tamper indicating device of claim 3, wherein the adhesive layer is a
pressure sensitive adhesive layer, and wherein the tamper indicating device further

comprises a release liner applied to the pressure sensitive adhesive layer.

5. The tamper indicating device of claim 2, wherein security markings are

colored the same color as the color of the flood coat.
6. An article including a tamper indicating device, comprising:

an object;

secured information;
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an adhesive | ayer applied to the second side of the backing, wherein the
adhesive layer is colored, and wherein the adhesive |ayer is bonded to the
application surface of the object; and a mask applied to the tamnper

i ndi cating device, wherein the mask obscures the secured information. 8.
The article of claim7, wherein the tanper indicating device further
conprises at |east one security marking applied to the first side of the

backing. 9. Thferirthe E@n}%fr 1ﬁ1@dt1ﬁg Gedibe &ﬂ"‘ﬁl?’ oRUTBIGiE 1 REs iSatfdRPE 1D %Ect,%ﬂi)l i ed

to the second side of backi n ood coat defining a w

t herein, W@k@hﬁ@ébgbﬁcll;ﬁﬁwwfﬁgmfﬁmm@ubstant|aI |y the sane color as the
col or of the flood coat. 10. The article of claim7, wherein the adhesive

| ayer is a pressure sensitive adhesive |layer, and wherein t he t anper

i ndi cating deyi ce Admtthigs, c@ gﬂgmges a release liner applied to the pressure

sensitive adhesive | ayer.

an object;

secured mnformation,

a tamper indicating backing having a first side and a second side, wherein the
backing comprises a first phase and a second phase, wherein the backing is light
trahsmissive, and wherein a peeling force causes the backing to fracture and become
more opaque;

an adhesive layer applied to the second side of the backing, wherein the adhesive
layer is colored, and wherein the adhesive layer is bonded to the application surface of
the object; and

a mask applied to the tamper indicating device, wherein the mask obscures the

secured information.

8. The article of claim 7, wherein the tamper indicating device further

comprises at least one security marking applied to the first side of the backing.

9. The article of claim 8 further comprising a flood coat applied to the
second side of the backing, the flood coat defining a window therein, wherein security

markings have substantially the same color as the color of the flood coat.
10, The article of claim 7, wherein the adhesive layer is a pressure sensitive

adhesive layer, and wherein the tamper indicating device further comprises a release liner

applied to the pressure sensitive adhesive layer.
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