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production.
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It is often advantageous and known in the art to protect hidden numbers on pre-pay
cards or lottery tickets by scratch-off ink systems, where the ink covering the ticket or
validation number can be scratched-off using for example a coin but which keeps the
number or information completely hidden until usage. Scratch-off diffractive and

holographic hot stamping foil is used in this type of application to protect information of
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from damage followed by a heat activated adhesive layer to bind the structure onto the
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substrate being additionally bent (distorted). In some cases with scratch foils when the
card and scratch foil is bent and curved and stretched (typically the card is curved to
stretch and crack the metal reflector of the holographic scratch-off coating) causing a set
of micro-cracks form in the aluminium iayer can reduce the opacity of the metai iayer and
thus allow light leakage and visualisation of the data. Thicker aluminium films created

by multiple aluminium coatings tend to increase the overall opacity but may still tend to
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reduce the transmission of any light leakage through none aligned cracks in the two
aluminium layers and keeps the overall structure capable of being easily broken up for
scratch off and need to be of an optical density (for the 3-8 um layer) of atleast 0.D. 2.5
or above. The black light absorbing interlayer needs to be above a certain thicknessto
allow sufficient light blocking and also to impart some flexibility to the structure and to
impart a cushion affect to allow the two aluminium films to move independently when
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thi ncro replicated surface relief diffractive inmge, a

'°kN%%8t netal lised al umi nium | ayer (optionally multiple
coat ed to increase opacity), first Iight absorbing
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appmm:eertwmamalusedmtyaxr@etmunget allised alum nium | ayer
(optionally one or nore coatings) to add opacity under
bendi ng conditions, the second scratch-off adhesive

In vergusr emibodimente neetplatadiierftioan algwméniurn iseulPigivendifigrent effects, for

exaﬂ% EldeY rdta é;%ldjéﬂec{ i le§§§ch :;Ehéaﬂ a ng\:iﬁgcttfggr'- §Iumm1um also

racterised as containing t ar at
for aipeirieffecirarichasnesfor dajikar effast byciﬁor@ﬁ@ﬂumlawm%{\%@ u5| ng a
flexible |light absorbing separation |ayerto allow the

The invention therefore provides for a high opacity scratch-off foil opaque to high
intensity light transmission under bending, stretching, and general deformation
conditions, characterised in that the foil construction consists of two (or more) separate
aluminium layers, separated by a light absorbing separator layer of thickness 3-8 um
iayers typicaiiy, of high opacity iight absorbing scratch-off adhesive with a finai coating of

standard scratch-off adhesive.



alumniumlayers to crack in different places under
stretching and bending after application to maintain
we@pacittazzinder bendi ng. I n various enbodi ment SPOBGBR®7/050246
ot her than alum niumcould give different effects, for
exanpl e, copper for a goldzffect, or alloys such as
an alloy of copper - alumniumalso for a gold effect
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hol ographic surface is | ess well bonded than the | ower
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Subj ected to bendi ng deformation and cont a| n| ng the
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Preferably, the first layer of scratch-off adhesive (the interlayer) can have a high optical
density — typically obtained with carbon dispersion in the adhesive — as black as
possible.

it shouid be appreciated that the relatively soft scratch-off coating can achieve its
relatively softness through inclusion of a soft compound such as latex or wax



adhesive, wth for exanple a mninmum of two | ayers of

each, to give enhanced optical density and retained
w@pdorazdizzliensity and retai ned opacity when bentCTDGB2007/050246

ot herwi se deforned. As such, the invention provides

for a scratch-off foil or scratch card nmade using

this nmethod or containing this structure. Preferably,
Yetfygherthe scrptphef @ﬁttm@mp@w a heterstivated adhesive which can be
eitHeR Ecﬁ@érﬁ%%éteﬁ@é&e@%‘ﬁ@ t EQ"% E@an c&irﬁ&"fs'etréflagve ly large fillers

typi cally obtained |s ersion
suchfsetitpyig andips cpragugs %%VIHQO@@,“@WP@S muthe g¥sien pt2-Hfemicrons.
appreciated that the relatively soft scratch-off
coating can achieve its relatively softness through
The luerionds ney dgsaibed fedinsouinyay eicaxaipla enlswithyrefssnopd the
acc3RpahyiRG dradviffeTih WBZPO 7/ 050246 8 Yet further, the
scratch-of f coating can conprise a heat- act i vat ed
adhesi ve which can be either solvent or water-based
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Figure 1 a shows a conventional scratch card with a
Figorer2adhisiratea bn $hprgled sdratdh edrd with eieatew Bl aluntigiuhm layer and
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2b shows the result of bending but wherein cracking

in alum niumlayers doesnot occur and any |ight
Figure skshgwsitke atrsthublémh dfyneitegh opdtity abratohibifrigil. i nt er | ayer

in the sane place so naintaining opacity and

def eat i ng nunber read out under extrene bend test; and
Turping firsé taFighbtadherds Wustatedia datarprotecimnwdviaght Cogrzoiding to an
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Il Tustrated a protection acc
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layef ABROUSAAINNNSRL ' 8 Bfthte oﬂxéegub%@atg clafbcf’d ed on a single

al um nium | ayer serves,
scratch-of f adheswe | ayer 16 cover PI N nunbers 18

Ref@rrnhﬁic?ﬂlgoﬁb Qh@HQﬁéé é\‘th?g Crarig slg&lvn ] RBAAEIN %lcﬁ'tl\%s&h shate

device of %_g a is shown In a nanner
Fec
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the Etfﬂ@dtur’éh@\@ o%fé}hﬁhoh Bt BB SthYtuld élmresztg dadsdh; &8{{5&3 within the

he structure, the deformation of

a‘Uf@Pwub'gxﬁvfé 430 5t (a1 28 538 ORaDP JORT ke ShisuRh 3t en viewed

from a viewing position 24, light 26 escaping through the microcracks can serve to
provide an image 28 indicative of the PIN number 18.

Turning now to Figs. 2a and 2b, there is illustrated an embodiment according to an

example of the present invention.

Here the structure 30 again comprises an holographic layer 32 on a first aluminium layer
34, but which first aluminium layer 34 is separated from a second aluminium layer 38 by



alum nium | ayer 14 such that |ight 26 can escape

t her et hrough such that, when viewed froma view ng
w@omirtizae 24, |ight 26 escaping through the meeDCBa®RD50246

can serve to provide an inmage 28 indicative of the

PI N nunber 18. Turning nowlto Figs. 2a and 2b, there

is illustrated an enbodi nent accordi ng to an exarrpl e
waygt atfpckpnedsantt 9gneraily @ paueesratch ol @Pgﬂlﬁ’ B8 ¥ again
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he structure and m ni um
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i mproved opacity retentjon ing tests The
card ppy bap ‘%Wﬁg?ﬁ*wtbfﬁtﬁ@@ﬁroﬂoq?ﬁg gsﬁ% i nvention can be

- hot stanping foil carrier (PET), release, then the

| ayers transferred onto .
Thecfg)é:,c;?ll qp@structlfon accord%g to tﬁea{ng/ergl%rrrmec!a}/\ b rrb%sts st!axr%%%ldefcr)il carrier

(PET), release, then the layers transferred onto card namely emboss lacquer carrying
micro replicated surface relief diffractive image, first metallised aluminium layer, first
intermediate scratch-off adhesive spacer layer to add elasticity — typically a few microns
(3 -8um) of one form of scratch off adhesive, typically a high opacity black light
absorbing scratch-off adhesive, second metallised aluminium layer to add opacity under
bending conditions, the second scratch-off adhesive layer to affix scratch foil over the
PIN number, typically 4 — 13 um thickness. Such an example of this invention is

characterised as containing two separate aluminium layers separated by a small



mcro replicated surface relief diffractive inmage,
first netallised alum niumlayer, first internediate
waesoatieh2of f adhesi ve spacer |ayer to add el asp@T/GBY007/050246
typically a fewmcrons ( 3 - 8 unm of one form of
scratch off adhesive, typi®®ally a high opacity bl ack
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As netedrig vadpey ameediments MR IS othgs Hheo Alurigivprcould give different
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typical of netallised filnms to forman extrenely high
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adjgstedh toehakde ite é@lbﬁ%wh%m PRY Pass Attest ipyglving light transmission

coupled with bending of the card. This is done by using multiple metallic for example
aluminium layers within the structure separated by for example a few micron layer of high
opacity light absorbing scratch-off coating which increase the flexibility of the structure
and allows the aluminium layers to stretch and crack but ensuresthat because two (or
more) aluminium films are involved the cracks tend not line up in transmission and hence
the overaii light through put though the cracks is greatly reduced and this new structure

of foil now has increased opacity against a light transmission test including bending



| abel s. The invention provides for a new structure of

scratch-off foil where the layers are adjusted to
wepabhei1td foil to withstand and pass a test i PODGBRVY050246

light transm ssion coupled with bending of the card.

This is done by using nultiple netallic for exanple

alumniumlayers within the structure separated by for
Claimspl e a few micron layer of high opacity |ight

absor bi ng scratch-off coating which increase the

flexibility of the structure and aIIovvs t he al um ni um
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Clains 1. A data protection deV| ce conprl sing an

2 O AR ASRRRIed TR el e pe i seharation

deviager comprises aalcrateAsdff [ayést and second opaque
nmetallic |ayers separated by a flexible
i ght -absorbi ng separation layer. 2. A device as
cl at id flexi

3 ceparaticsras Rl in ST 8r 2 GnSRiL ST 5. A
devseparatore lagiemisiof neldfivalynhigh @bhagity wher ei n t he sai d
flexible separation layer is of relatively high
opacity. 4. A device as claimed in any one or nore of

4. CI ap I A2 200, d.aver,
Tyibe o DHRRLD 4P pus of Mdte oL TR L e ing
n&wbla seperationrlayer cathpiisisg an‘dhelsediayer he
fI exi bl e separation |ayer achieves its opacity by way
of carbon dispersion therein. 6. A device as cl ained
5. i N Adgviee&sOtaiME®ininyCh Iy!
h ogpacity hol ographi Cﬁ%gfg}]ﬂgﬁoﬁyaﬁ%“?%z)\ﬂ%gem%e
%@X&lq& ggParatignflpyert achiemesritscopacityiynganof eatboss ed
d| fdi& yoy]e[h%@,ge a second reflective |ayer
consi'sting of & vacuum deposited opaque netallic
coatl ng, a third high opacity |light absorbing soft
aAaEﬁfran i bl e scratch-off layer, a second opaque

6. Yige| MasHinANYeRnher Bera ot flaims b tensi mpnsmg
h?@gﬂbl nalt?b%!ﬂﬁr&;?@cgrﬁéﬁ& 3501 b8ake (R R 1§ 'oF % 2L

layer containing an embossed diffractive image, a second reflective
layer consisting of a vacuum deposited opaque metallic coating, a
third high opacity light absorbing soft black frangible scratch-off layer, a
second opaque metallic layer and a second scratch off adhesive layer,
the structure being such that the opacity of the combination of layers is
not degraded by deformation and micro cracking of the opaque
metallic layers , wherein the various scratch off adhesive are designed
to be frangible and easily removed to reveal underlying data

7. A device as claimed in Claim 6, wherein the soft black frangible scratch



wo@bdo7asthesi ve are desi gned

10.

11.

not degraded by deformation and mcro cracking of the
opaque netallic layers , wherein the various scratch

renmoved to reveal underlying data 7. A device as
claimed in Cdaim6, whereimthe soft black frangible
scratch WD 2007/ 129123 PCT/ GB2007/ 050246 12 of f | ayer
hasofalayer braestbicknessiin therrgagefof 3 tod Biatbnsons. 8. A
structure as clainmed in Claim6 or 7, wherein the

i ght absorbing black frangible scratch off |ayer is

al sA strlicune eptdigidledd iainY 6r 7L whekin tﬁé%h%bs&bir@
device as clained in Clains 6, 7 or 8 and contalning a

nul Rlpgl Bangibimesratah off layvenia alsa of enuanticakbdensitynfdgber
rretgggt]eq | ayers and high opacity frangi ble soft
scratch off |ayer conbinations to provide a further
enhancenent to the optical density of the structure

and, t he. nai r]t,ena ce of optical densi tty‘v.vith bendi ng
of A HEVKBIZS: a*a?ﬁ£'ns<€ka§fl§ 8. 7118 ang epntaiing A rsultinle ur e
as i 0

e e SOMAMOTEN LR S Fad i mRIARE LB ShehiEh
al wpasityirangirle softrecoatch offplayer cambinations ad phoiae @

C o B REh B 80 ol e P T e
cl ghamebriahcadf dptitaldenBySuittPhertdifl B te hlodfaphic scratch
off layer.

A structure as claimed in any one or more of the preceding claims
wherein the opaque metallic material is any of aluminium, chromium or
copper.

A scratch card containing a scratch off layer protecting data thereof,

and comprising a data protection device as claimed in any one or more
of Claims 1 to 10.

to be frangi bl e anpcEaBRI0y/050246



