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"Met hod of form ng a three-di nensional mcrostructure
on a surface, uses thereof, and mn crostructured

w@e@dioei4s4 so obt ai ned” The present invention reCEBER0S/000001

a method of form ng a threedi nensional mcrostructure
on a flat surface of a support, to the uses of said
nmet hod, as well as to the products and in particular
to the sel f-adhesive filns conprising such a
three-dinensionally mcrostructured surface. It is
known to provide filnms made of adhesive which are
sensitive to pressure, and whose topography is
conferred by contacting the three di nensionally
nicrostructured surface of a peel able protecting

of %@9(3@:?); i o qu g[ a.tmﬁ-giﬁ”l%h%]?_ﬁ!thf’éﬂo%tltgtjgui'é:ﬁgrac’%II_Jrrface,

sur f aceuygds tidresf,\nd ficposérachure doprb dudts asits obeainebid
formation of such self-adhesive filnms. According to

these TRt hpdsentt vditiope-rdimBEStONR| nidtheEt Bf eriyy a three-
obt ai ned either by nechanically enbossing the support
cimpnsishagmicrostauctire ennadiat stirfeceial gheuppoisyta B Liags of said

Thehbr Fs eSO bl Py FALGBUBR R s, Selfaghesive fims
tc@ﬁ%‘fs@ridwu@{ a e eSHRRSion Ayt iirgstri dtaratesinesise.f or

the formati on of such self-adhesive filns generally
turn duis kaowe tpaprievides Bimsfraaderaf, adhrajveravch iafpteansitive to

URLLGR, 19 Biold pBURE) VoD SoRROFS o o BURRAS e three

)éﬂélbhlaﬂf)ﬂ&n@?@btﬁjd’tur@@n@uﬁ’uﬂéobf33 pbb&ab‘l@rpsmtezdmgofcoatmg as
m crostructures in the silicone is carried out by

SHPOSHI ny/igh s ee@ssentinlvhetht ddvesse 0.9 nih@i n hseerqﬁ@ensmnal
&ﬂl%(ﬂs\fﬁ%ﬂﬁ)él\hlﬁ‘f'ﬁfhl(%'ﬂ?@ sbffﬁgéeé* dMedifl & E(’J'r'it%%\aed and methods

consi derab uctivity and rai'se
tfbrether fodnation of sosfh setﬁadHeel\fe filnsh eélcpmnddxg:tcsthéeé&rmetlmds the

rti cI es and other pressure ens tiye mcrostructyred ,
i I
5 legsfligpensional structures are obtained either by mechanically embossing

the support comprising a flat film made of silicone or by coating silicone on a

support which already presents a microstructured surface, in that case
matching the topography of the support. Although the methods for the
formation of such self-adhesive films generally turn out to be rather
satisfactory, they have limited application, as they can only be produced on
expensive polyethylene or polypropylene supports. In the case of polyethylene
and silicone supports, the formation of microstructures in the silicone is carried
out by hot embossing at speeds on the order of 0.9 m/min of the engraved
cylinder which is used for this purpose, which considerably slows the
productivity and raises the production costs of the finished products.

Various articles and other pressure sensitive microstructured adhesive

materials or films are disclosed by patent publications e.g. EP 149135
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materials or filns are disclosed by patent
publications e.g. EP 149135di scl oses pressure

W@ emsio6idee adhesi ve structures having islands BET/BE2005/000001

adhesi ve, EP 180598 di scl oses renovabl e | abel stock
havi ng adhesi ve segnents, and?EP 861307 di scl oses an
adhesi ve sheet having a plurality of adhesive pegs and

: : i _ L . .
705 PREL e REnfROL AMELIRAHGILLARE HavRld Rt of adnesive,
e d80688 digslbabsk eem;valhler label amdkaha\dngaat@esafelr geg@ents, and
i ai.d topcoat filmcopprjising a topcoat |ayer
@ﬁéﬁﬁeﬁr@adpﬁ R BRI ShBRt BN 8iMyrakity of adhesive pegs
l; C : I- .
LIRS SHLOCOIMIBHA R A BRSNSy 0Bng0 rleing o
tibye coat fibn hiseabig it prepapinyarstadatpaymenpdsminatedtdata carrying
pol ynmeri ¢ binder, i.s between 0.75:1 and 1.50: 1,
dievlotsiSAid toRCRRY SRP oRrORESIRg 67 rlBPSPRS 14usTabeiag: fasmed from a
. i t i . f i .
CRRTRI] O ARSI AL KB e ANBEAn A B s lirHefc bincer
valigmes i sulstiestialfyoplesticizer Stae) &ndnwheminethet ratio by weight of
roduct of an isocyanate with.a polyaol, said s t
BB e RomaSEi R pelieneis e 3 bedisenad g b and 1.50:1
$eAl0€5e OUPREAMY, 086308 SeRREACHN T A9BICRSpANa! Siefediing the
a series of parallel valleys. Patent application EP O
383steppesR gragvdtiesiuid dlompng ithergaivast whichr corapdses a thermoset

TR B Bl e e i Statpan S IGh Rt aFagt shRyaate with
& 561961 BHRE YhSetidyifg deirfacef cOht@ding el @RS mBrising a series
nmm and conprises a cured oligoneric resin having hard

sépasaliel paaksserparsiagh#ams onehaneiheedyra seriepaifnigarallel valleys.

AU FOED 190t RO TBURRL HCLARBRIE b aricl

icoweprisiran, acaoaghuefidible cuistBts, | nOVeicPbhowhith bears a .
above-nenti oned drawbacks and in providing a nethod of
YFrAsHyclirend e fceBHBHIBREI  WhidhosTiqliestiv@utsh Bas| at depth of

IR D ASHPES Vi & cBﬁ?dJ@ésdé.f&ﬁéa SioMeRE resin having
known processes consisting In'deformng a
hard segments and soft segments, the cured resin being substantially

confined to the microstructure portion of the composite.

One of the purposes of the present invention, consequently, consists in
overcoming the above-mentioned drawbacks and in providing a method of
forming a three-dimensional microstructure on a flat surface of a support
which wholly differs from the known processes consisting in deforming a
previous plane surface, presiliconized or not to get the desired final

microstructured surface.

For this purpose, according to the present invention, the above-
mentioned method of making a three-dimensional microstructure comptrises

the application of a first flat and uniform layer of silicone on said surface of
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previ ous plane surface, presiliconized or not to get
the desired final mcrostructured surface. For this

wW@osoeRs4 according to the present invention, PEEBE2005/000001

abovenenti oned net hod of nmaking a three-di nensional
m crostructure conprises the-@plication of a first
flat and uniform/layer of silicone on said surface

0J®%Wghd%g éé@io Bhi RkhOMireNIh/@e dfi Siféohé)sFra decond three

cone of a s three di nensi‘onal | y
rdigTesionatly umitostayetureaf laieri afosiicosai gaid fisst leygerand second

33%25? BUC00S Hrrgaieo 1S 20, AT CEICb e e &1k 4 common three-
Ldrtégt Hﬁl&o‘%ﬂ%ﬁfdr@g cABLingdBpslathddiapepidesties  distributed

d regularl'y on the Surface of the support,
s«@gmmty any tlid esdrfdoe suﬁrthaceuppo@ukﬁ@t thale anyn flexible surface of

particul af a surface of adh [

Parirsie; i dSE"S, Pl RIS ARED PR i avers of
r &hld %MPE‘ ‘?xfncH%?ru'bmrééHS_VIm@ﬁé@f@ﬁhcmlﬁlﬁthheiﬁhweedimensmnal
fornme ?1 | ayers of silicone, said |ayers of
Smicroshntectbm rﬁgrmeekeny Hye hae deyersg obysilicems rpi@rlaysrs of silicone

osu an ul traviol o ) ti.qn
BEBa0fied (on heldowny Biitsating st B ctfs o8 el uitfiviotet or
' ﬁl\é@%ﬁf&%@%@hsb?a'd@)nﬂﬂﬁéﬂhdh ﬂr!br@oﬂ“et hod for
ree-di mensi onal mcrostructuring of a surface made

of a fhﬁéfr%n ﬁ HiGH d ethe! Predédt lettion Behbisee inf providing a
adhesi ve BR'CAEN be produced on any type of

shietitsdfe, thsesdirasngiapalr micrpstagetudngidfias sprfage maade of a flexible

d which, al
g L ST Gue % U6 Bork ik SR8 g on any
tgif)t KGPUNLOAR stRhNAdpapbRy, 5!8‘3’@0 ﬁHﬁ@Qﬁ'eoth@wOa@hl wehich allows

he present invention, the abovenent|oned
t bne de dvoninat varx| high (Slpesd y tlmamcn@aﬁ’reg i@ Redpstiitysconsiderably

StpePared & The Frden et M on a surface of a
2???22%@%{&]\?%{1&38%%} Ia%gopcpmé h{ao ft'hreStpresé/n%r m‘Uention, the above- |
mentioned three-dimensional microstructuring method comprises the
application of a first layer of silicone, which is substantially flat and uniform, on
a surface of a support, the application on the first layer of silicone of a second
three dimensionally microstructured layer of silicone, where said first and
second layers of silicone become integrally connected thus forming a common
three-dimensional microstructure ensuring anti-adhesive properties which are
distributed evenly over the surface of the support, and the deposition of the
flexible surface of substrate, in particular of the surface of adhesive, on the
above-mentioned layers of silicone in such a manner that said surface made
of flexible substrate, in particular of adhesive, is microstructured by inverse
replication of the common three-dimensional microstructure formed by the first

layer of silicone and the second layer of silicone, where said layers of silicone
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three dinensionally mcrostructured |ayer of silicone,
where said first and second | ayers of silicone becone

WO niosgerbd y connected thus formng a cormon  PCT/BE2005/000001

t hree- di nensi onal mcrostructure ensuring
anti -adhesi ve properties whieh-are distributed evenly
over the surface of the support, and the deposition of
tahe flké@bymaidénhg@ehéétn@bﬁbﬁ@k@osdme foodid ulteH\asledbr electronic
t he surface of adhesive, on the above-nentioned | ayers
sadigtion @i combinatiendhagasier that said surface made of
flexi ble substrate, in particular of adhesive, is
m cr oftdvaotagestishy thev éirselayepl ot ailiepmeofcontgisesmabrieast one
tf %; mensi naI m rostru bureformad by the first
Pl 2 PoBRRierRsiorste BBEHEUPS er of si 1 cone,
where said | ayers of silicone- Aare fixed by hardening
by heat i ng or by exposure to an ultraviolet or
el.eaiir.oni c radi ation, or a conbination thereof.
Advagt ageously, the first |ayer of silicone conprises
ast one functionalized pol yorganosil oxane with

groups ! ! as crosslinking agent, and at |east one
ﬁéném%h@kmg cAIYH| Ny @b dSre b onte TuRstianaliaed r Relyerganosiloxane

foif o35 StelaBK Wig %e%ssm{kulll% eg%?gr b?ﬁcgr 8&%%3 agfyngtionalized

unctional1zed po yor ganosi

polyorgasosiiokangs adergroupsd at | east one functionalized
pol yor ganosi | oxane wi th groups which can react with

t he crosslinking agent, where R conprises at |east one
et hyl eni ¢ unsaturation, and optionally, in one or the
ot her, case, an activation catalyst for the

abové menti oned crosslinking reaction, and it is
hardénedi by

E

as crosslinking agent, and at least one functionalized polyorganosiloxane with
groups

!

— 8 R

which can react with the crosslinking agent, where R comprises at least one
ethylenic unsaturation, and optionally, in one or the other case, an activation
catalyst for the above-mentioned crosslinking reaction, and it is hardened by

heating or by exposure to ultraviolet or electronic radiation.

According to an advantageous embodiment of the invention, the above-
mentioned second layer of silicone comprises at least a polyorganosiloxane
and, advantageously, a polydimethylsiloxane with acrylate and/or epoxy

function, and optionally an activation catalyst.
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heating or by exposure to ultraviolet or electronic
radi ati on. According to an advantageous enbodi nent of

w0 b@sioss4ent i on, the abovenenti oned second | ayePCDBE2005/000001

silicone conprises at |east a pol yorganosil oxane and,
advant ageously, a pol ydi net hylsil oxane with acryl ate
and/ or epoxy function, and optionally an activation

o 2 AR, 6, et 200 4L BBGRRRETE S Tt tne
Cspgonds &5yer BP! SifiomR! dnfpddesane pdIYdinRERysAd@ne with acrylate

function and a catal yst of the ketone type,
duvstiemgasdsiay eatalyse pEnitephiseione ttype, advantageously of the

[ p di pet.hyl si ]l oxane w th oxy, function.
eoeghofls DBk OF " GsibR ! 53 PW%’@?"%W&OW”? sWith - epoxy
andtoredirly aexargysteoft thallibdoniug &laltr 8t 49 it is hardened by
According to yet another advantageous ‘enbodi nent, the
SREOsHe gwlirawol%tiraﬂ@@ﬁe- conprises no activation

2t at o, I AR G BRAES Mg drBif ol Sbéona ayer

binsiconenedrhrises ho Hotivation edtdlystnand &r1d Hat@ened by exposure to
fﬁ' f-adhesive filnms which conprise a surface such as

gclipriie kadigtiomeen t hree di mensional |y microstruct ured

by th?%%\%—%ﬁt %@B%rﬁrﬁg%e”&{ré | i {l “n;‘?/é:@gtructured

not i f can be use or decorafive, pu

dtitmsr apd tipe sel-adhesak! fiimsnvhich mmm?ﬂmmbtwmf‘& one which
dhesi ve surface of the self-adhesive filns. As )
FeREPN rfiresa: SnenRally; GnicERsHUEtIIAce 3 thenbaar mentioned

FhefhRst rdﬂﬁéb‘lgeoﬁé‘ c%nﬁ;hl‘?éiné%foﬁ%e wific C?:IHPBertJ?eOS 4GP RZorative,
a flexible support like paper or a plastic film one

aplliciég cx 6ihes tpurppses,ohotatly coméhe uhstaoet bpbbyité Ithe adhesive
DB e LR e o, SUPROrt and one appl es
:It lr Lg%‘fg}gééi@)hnldgﬁfagég%%dr\{%;?@ fSinRNSres.alrh¥nsional microstructure
on a flat surface of a support, such as a flexible support like paper or a plastic
film, one applies a first layer of silicone substantially flat and uniform on said
surface of support and one applies on the first layer of silicone a second layer
of silicone which has been three dimensionally structured, in such a manner
that these layers of silicone become integraily connected to thus form a
common three-dimensional microstructure ensuring anti-adhesive properties
on the surface of the support. Thus any flexible surface of substrate, in
particular any surface of adhesive, deposited on both the integrally connected
layers of silicone will be microstructured by inverse replication of the three-
dimensional microstructure formed by the latter.

According to a particularly preferred embodiment of the invention, to
confer a three-dimensional microstructure to a flexible surface of substrate,

and in particular to a surface of adhesive, one applies a continuous first layer
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that these layers of silicone beconme integrally
connected to thus forma comon t hree-di nensi onal

WorR@so6ed4s4ct ure ensuri ng anti - adhesi ve propert PEEBBEEN0S/000001

the surface of the support. Thus ‘any flexible surface
of substrate, in particular agy surface of adhesive,
deposited on both the integrally connected | ayers of

SR b R BB B 2 von
SAEABE (!%ée gﬁioé dlé‘ﬁ n;éﬁ:ier, AP Hig)d féoerarBpld, ibeutgiehdered or sized,

preferre t of the invention, to confer a
o repladticinj sul asioneasadexfpadyeibyena, eolynsters polyirepylene,

SoHBURTSH e hereE LS g lgpies o o

$4dr QiR séSorrtiBSERBE sRtbie WHach ABE baein thiee dimensionally
surface of a support, "such as one nad

ide of paper, which
syctired, exsugi @, maeneaberfuehet descebe@deley thabihese ayers of

film sych as one made of pol.vet byl est )
scpbeotcer By forReiiat Bk L S, Bgmmon  three
%?r‘ﬁiehéfonﬁﬁt Rlidrastru@0ft o8gs Ay | gstibdhtbwef iprepedtizgewhich are
of silicone a second |ayer of silicone which has b

een )
tdhistebutsidrensnlynan | thessuidiaeerafdthe $UpRer- aTrP@fﬁhe?neasdeeposﬂs by

furt her cri bed hel t 1 14 ~G0 ;
e 1ot Srun D (8N ARCPRf b YERSbTARIS, Sahidloro iR flexvle
tdireedi MENSitAdte M EH OBt rsgticular, etiseir abovententiadieds isueface  of
properties which are distributed evenly on the surface
sdhasives L pdhe layerenot sAEoREpIHs PHSh 1} MR HRat) s3if ovyfface of
in,t ar. y e i i 1N I
e Py G SRl S Bfo AT 0] B reptcaton o
aheveomeisr anee-ditdnsimadf midbssuctere dormbed byytbesfist and the

oo o oo TP S B EEE Picrosrctred by

ﬂh\?ér%%t Féﬁi‘éﬂfi&g’ Fé‘fe.féq\f(?rtﬁ@ fe?o‘?"ﬂh‘é}?ﬁh@”tg‘b%g?é‘[ﬂm;ﬁ@m#?ed on the

ee-dinensional "mecrostructure formed by the first
anuHfadeeob tuo flexibley substfatei in pamiculan of iihe adhgsive, i3 flee inverse
expr.essi on

Ao ST ep R o P T Y SR PR eyt v
and the second layer of silicone, whose three dimensions in space are
substantially similar or similar to the latter.

Throughout the present description as well as in the claims, the term
“substrate” denotes any product which will be microstructured by inverse
replication of the microstructure formed by the combination of the first layer of
silicone and the second layer of silicone and the term “support” will denote any
product to which the first layer of silicone or layer of silicone which is
substantially flat and uniform is applied.

The first substantially flat and uniform layer of silicone is formed from a
composition of silicone which is based on one or more functionalized

polyorganosiloxanes (POS) with groups
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surface of the flexible substrate, in particular of
t he adhesive, is the inverse notif of the surface

wo opsgerphy formed by the conbination of the fPEEBE2005/000001

| ayer and the second | ayer of silicone, whose three
di mensions in space are substagntially simlar or
simlar to the latter. Throughout the present
description as well as in the clains, the term
"suastrate" denotes any product which will be
m_crqstyuctured by inverse replication of the

m crostructure fornmed by the conbination of the first

. laydr of silicone and the second |ayer of silicone and

the term. support" wl | n any. broduct i ali
e fqr(?sss(lmf( er al%eng | i eQIIB(?mI ay(%arg:'r ofg"s:i I']ihgcr)%g mcélﬁnahzed
isdlyoi§shcsiiokahby (basd réeid) whidtotanireaaipwithetle drbsslinking agent

ir'st substantially flat and uniformlayer of sili cb?ne )
iby polyseddensation o PIreseNceOfsd ISHE, @dcRreferably of a tin

ased on.one or i.anald .
85, BB cGaldBEE L, AU, FBlip o nardning of e tever by
@Pﬁbureat@deléét@mi@médi@tioﬁpm af wartdritoord coeld use as base resin one
pol yor ganosi | oxanes (base resin) which can react with

naneliedssrtionglizgd REYRArIBOPIIXAESIEE WP i n t he

presence of a solvent, and preferably of a tin based

acti vation catal yst, except in the case of hardening

of—t Be—1Rayer by exposure to electronic radiation. In a
vari?nt, one coul d use as base resin one or nore
functionalized pol yorganosil oxanes with groups which )
oritich ezant redcth withc nosmisslinding agenmitt bgypelyagdigent wish or without

IR e N (e —
;{{i@gﬁ:q{r%tait%tioh NinttA8 PSSR Bf Ffatihhﬁf HADr anediam catalyst.

um catal yst. Thi s _conposition of silicaone .
nor eovETis compesition of slidgane i MeERQVeE FaasCempEae asditiyes such as

05e¥ SUER AR PABRNL L T HESEE, APRELBHA nomely ar
SAdHeBMIE iRl dtof, FBP Ekample, Shaged/ bn a silicone resin comprising siloxyl
units, reaction accelerators and inhibitors, pigments, surfactants, fillers or -
similar substances. To facilitate the application of the layer of silicone, the
composition of silicone mentioned above can be liquid and diluted in a solvent
such as hexane or toluene and, for reasons pertaining to hygiene and safety,
it can be in the form of an aqueous dispersion/emulsion. The expression “flat
and uniform” denotes the fact that the layer of silicone comprises no surface
asperities or roughness which could tarnish the flat configuration of its surface,
i.e. the silicone layer will tend to wet out and be continuous over a support
surface without having any disruptions that would interfere with the ultimately
desired release characteristics or 3 dimensional topography of the siliconized

support following the application of the second layer. This composition of



units, reaction accelerators and inhibitors, pignents,
surfactants, fillers or simlar substances. To

wo awslosi4ed e t he application of the |ayer of siPCT/BREE05/000001
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the conposition of silicone nentioned above can be
liquid and diluted in a solveng _such as hexane or
toluene and, for reasons pertalning to hygi ene and

n be for ueous
& 2liEhYe oG e ish Byenrrhek: Breia dhada of misobiant base or
d Vi a 0 p i se
A
t Relyedditionoreiri qualyadneiensation,s four ésampld,. dy theing subjected to

| a t
SRS I7H A l or
t hadiatisry bflerdif, &fifchr 8 WltFaN:dlB?oH'eﬁéd’!ﬁirﬁé Yadi&fibh €%n the gase of a

rel ease characteristics or di mensi onal topography
t hergidl i teeatmend, dhedeyer bblsnhmneg Cahebapbiardmteldobyobassmg the

t Thi f

SRR S0 Y s, AR BYRIS Shtndl Sais RBPsadammsrature can
avagl fremt 108209C, Wit @Ufesfddt@ntimd f s q‘ﬁé‘f‘?ﬁalbdven which can
crosslinking with heating in a reaction of

p@'}gﬁdftﬂ@m dpesrtogys, Bumdenshite caating ratexisngeresralty determined by

advant ageo%eng% i’gg%%g%%er%‘&fg&g‘s GP@[?} gf the ovens. In the

r calieadf anrezteicgy undeE Fadistiol ERariyOlteé sﬂfcoﬂb5?§§/ér0i§'t53rought into a
r@gi/ ation. In the case of a thermal treatnent]
e

PVER QF 131t Avenc #ithp elagdionich sadigfiopaesting Bhéardened nearly
SM@%‘Pﬂéné& '?%\Né\;er' PR Sgltlgﬁocg"glg?@tr%é%e dg:a? or cationic

whose tenperature cah vary rom
riypeddoes notnmeequire hleet;hes&mbe ovfer \shtalystcairif@@&osure to an

om 2 sec pute. oating rate is
g%ﬁ%ﬁf%”'wa%%@ eﬂ“é?j %E/‘at/ﬁ'éo gperaMMehayea thicknessnef 0.4-1.6
oy adeataB¥oli8s d.2095 inpf TH?Slﬂc‘fSﬁ%Ia))e'? !ﬁe Ie is 1ép;‘f’)‘hed with

treat ment under “radi at i on ener aye
i & fige-solign system forihe mmpasmtlam; wbnuwacbllveﬁi aad with & system of

[ n,and i s. har d ne nst ant aneousl y
(BT Mih BOatihe it i B e baE faiber Gampatitions with a
cstfivesniti 6r b&(@@o@@%s@m ThRREH o7 thithe? HEERGRI o Silicone may be
cat al ri ng exposure to an

s u
used ¥desnred owever, thicker layers have a greater material expense, and

thinner layers may require greater care in formation to avoid undesirable
disruptions in coverage over the support. It will be appreciated that the first
layer of silicone itself may be built up by application of multiple coats of
silicone and that the formulation of each coat may vary, however for ease of
manufacture a single coat may be applied.

According to the present invention, the second layer of silicone or three
dimensionally microstructured layer of silicone is formed from a composition of
silicone comprising one or more polyorganosiloxanes and, advantageously,

one or more polydimethylsiloxanes with acrylate and/or epoxy function, and
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electronic radiation. The flat |layer of silicone may

have a thickness of 0.4-1 .6 nm advantageously
w@200506R64rm Thi s silicone |ayer, in general, PGI/BE2005/000001

applied with a five-roller systemfor the conpositions

wi t hout solvent and with a sypstemof the type with

coating roller and Mayer doctor bar for the

o&a‘?i@?%ﬁ*tdrpﬁéh\)%tfoh BatsfsY ¥ aOfurRELROGE nBage Thicekfosition of

ner tirst layers of silicone may be used if
siizonesis. witlouhsaivert tanckig is hayaensd gitbed byraosre to ultraviolet

rgagglibbfl(@y@ﬁ{%hylg nd tpgiﬁv erag{yit rs@ﬁ\gggrl ngféﬂérfﬁnc’uon) or by
%HF@ %&%ﬁadtl%n‘?co}’e?cﬁé‘% Qyﬁ?ldfrﬁ&h?kéﬂﬁ%ﬁe with mbr*yllatbefunctlon)

preC|at that the ftir ayer of silicone itself
lma/yhlbla dasd it dqssbyofapqﬂuumthamreﬁenﬁﬂ of pneacibationoeatalyst. A
nd that the fornu
SHPETS, 858 S nsi ' bR oS G Re TR generaly
Y%te?P&haR F?'O'Oer%/oﬁ@c C\We‘ﬂngthb%drhpomléﬁ Qﬁtsnlld@wentomprlses one or

he second | ayer of silicone or three dinensjionally
mDrH estydivetndsioxapes with sagryleéadunstionr Agd iheoigostructured

f I
SRPLS St RhaeaSERy UE IRiaRoR YRR YsBAE one may use, as
RAbYEE, Eekdivhsi dHXGIRRRItY, bvantadeatelyaoiiiner bevmmghenone type, a
functi on, andoptionally an actiyv t t al yst 'f‘
$neeifid @mamplaet@zng b r@eswp?omqth@ @Begy PrQ) o optimize

t t
fr\ng (?i#lefsdé q\fe[ﬁg g:‘fjo%tll’uodr’%ﬁr(«—:l@[eg%'? ')? Ql:%'i gghgggé&l@?éf €ne can
ineddrh aﬁdédﬁes@cm@xgeﬁtmehoae, ;Ismydjmeémdsﬂana dipropoxylated
el ectroni c radiation poI dj nmet

@g}yywﬁyﬂ @thqrndp,tbﬁ)caspﬁlv% Wecgg%\pptsntl eé}e %Ibqoryeeaqfnpgses one
St e580G T ShyRlloBfes  MhOBpGAf Mlidon SnsUidablas Eitalyst, a

sure correct crosslinking of the silicone
ptsotgm’mwklpfgrmat éodariiam 70@ensualR. ashediarylipdonium  tetrakis
conposition of s

mw,lq@pﬁppgyl oiggﬁaéén\?@rf gl grg:r@erﬁt gﬁeﬁﬁ%@o@%ﬁlm%%atte (cationic
5‘3 lgr?t rugf :;b"eg‘.@rélal’ﬁé rgfjlo%\! |dyeestfsi arehprsferned byerU’the cationic
ra

ion (radical system), one may use, as cata
systemspebptaiss rtheyaposse@iv@nbgtj@bu%taplhaf @fhéhe Yati:adhesive

%%é?rg & fe ease}sp propert|es over time while, however, requiring the
presence of a system for rendering inert with nitrogen during the crosslinking
reaction to lower the oxygen level in the gas atmosphere to less than 50 ppm.
Like the first layer of silicone, the composition of silicone used to form the
second microstructured layer can contain other additives, such as fillers,
accelerators, inhibitors, pigments and surfactants. The coating of the
microstructured layer of silicone is generally carried out using an engraved
cylinder. Suitable coating speeds of 10-600 m/min may be used. The
quantity of silicone (polydimethylsiloxane) will vary as a function of the

engraving of the cylinder, the viscosity of the composition, the viscosity of the
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speci fic exanpl e being
2- hydr oxy- 2- net hyl - 1- phenyl pr opanone. To optim ze the

w@awssoam of the m crostructured [ ayer to the PCT/BE2005/000001

silicone layer, one can incorporate an adhesi on agent
such as pol ydi net hyl si | oxaneidi-pr opoxyl at ed di gl yci dyl
ether. In the case where the conposition of silicone

C‘ffﬂ@{ﬂj’ Droduct uﬁ@cﬂocra‘?\ @% N R mécﬁgg‘ééﬁ%ﬁa\\ﬁot“ 'bfetﬁ@Xbéyer of

al'yst, toinitiator of
§1h§bﬂé3dé'ﬂd @& & Yfnectiare lof alaeohemgératxﬂenomhet stlicakes In fact, the
oent af | uor ophenyl ) borate or‘ehodon

isotransierpe e g ritar oM §§§rgrfilveq Hntfemeer gpirface of the
Tir)g;ﬁ aré[%g o‘f%llllc%ﬁéttsgﬁae%ﬁeer efRé ré?'g;rQ\Yiﬁé dffige ‘é@fg'rf/\%c? cylinder is

because y possess a Dbetter stabil
filel Bytiinastbieni M 4 s fowttain ef caseptapiecpntainitg siligene. The

e T, o) TS0 e Bt Bl e A usbe
(é&ﬂ‘ﬁét Hﬁé’r Qﬁll B§ %%E{j ¢85 eﬁw@ Pé’i’l'?é céﬁécﬁ?‘é{r%‘@r bethe! laysr bhéilicone.

esst pm Like the first
Thy %ng}évmgl mfctmecyltrider wnﬁ'p@ehemme die sppogrenby ufethe fayer of

fﬁé&?é g’rga??s,c ddeg[ﬁfﬁfc}géggc%lfjr{eg}%ééna ?Blgf%:{}%fcg@lea "he quantity of
%’ﬂ core d %SItQél db% eoAtrsned %(Hdaﬁbﬁ vakhee.goflonn@ &b 25 g/m?,

structure | ayer of silicone is generally.
advarntedeously usbmg4 ato dﬁggéméd thei thaee-dirggnsigppk microstructure

R S BE oe SE AR AP eli sins

Qavé‘ntfaﬁ%hél?n Bhsiche snomarbsgueiurédeunits fder exatmple, micro-
Vi SCOSTt he conposi tion, the VISCOSIt

of
hbﬂaym)mbed\ pgedcos g ahangs Foelitey Wﬁf@eTﬁé%?toB?@Qlt can be

b h f

B! oLl 5L PREBEE oo cyRBousy 55

i, 'rﬁQiﬁg)e' @stéd ?iﬂ@rf @tdr?ﬂlef tlm?mtaﬁrmhhgmtsahlaah prefsent the following
onto the surface o s er .o

charagtemistics: Eba@@atr@acat\?ﬁepﬂﬁ@?@@[ rfif%?‘ (BRIGNER %y opening:

gpb' l@'g:rg éaaéng'l He & P ATBE ?I‘\é’g#ré‘rhﬂi aBobNinf Medraiidal volume:

ntal ning sil The excess silicone
s @eraal Whe&hicmmmoeuekiylayearm‘ sificanedwbichr isbapplied to the flat

Irsnljrt‘)fgge of the first layer of silicone should be crosslinked as rapidly as
possible e.g. by UV radiation or electron beam, and thus, in the case of
treatment by UV, the UV lamps are positioned preferably as close as possible
to the siliconization station (where the second layer is applied to the first
layer). The power of the UV lamps can range from 120 W/cm to 240 W/cm or
more, and it may determine the speed of coating of the microstructured
silicone (approximately 100 m/min at 120 W/cm may be acheived). During the
coating of the microstructured silicone with the help of a special engraved
cylinder (so-called “inverse or negative” engraving) on the flat layer of silicone,

the latter must be deposited first on the support e.g. of paper or plastic, or
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counter roller will be used to ensure the correct
transfer of the |layer of silicone. The engravi ng of

w0 b@soyidssnder will determ ne the topography of PECTYBE2005/000001

| ayer of silicone, that is the desired

t hree-di nensi onal m crostructure. The quantity of

silicone deposited may be controlled and can vary e.g.

f |02 : / : _ .
G 320348 R DARRSEREY 0RO, f aRiER: hats on
dhetrhaatinerwioithtisenfthesprocayerof asuhtingethee nﬁmd)sh‘axz’afredflayer of

si | i cone dvantageo y consists of cros ctured
lﬁ"cpge f 3he o?rﬁlwerwaé Wt 12 Yefrd@{séﬂ‘cﬁ‘eg??@ also be

oUP&élﬁé a @ﬂ%@f‘q Siel tlnh\ﬁhﬁ’:ht éé%nth%esmcor}e s %aossed through

predet erm ne cially, crest ht's
akiamemgemmma(ﬁ whihnime sasfabe toskd. Cd%died eofath® dirstt leger.  For

atle ofeite Wiisarsad con fevd theraliwig, chasgieristics: a 30
gﬁ@%fﬁg@e, Wclgf@sgogieﬁd)@% 1980y oﬁbﬁﬂm@%ﬁé@é‘%ﬁ'@ﬁn@n of the

e pyram eoretical volume: 15
Tiodesrot Béﬁtmmcttlwcemnbadymlunfe of the dné whisdicons mim@cﬂhrough
er ,of sili

to the f) f the first
Rotidnte L paraastest Hagraripad Soednaf bevghgs desired.
Wig ﬁgi ?édd?ﬁ‘m@hd@ﬁ qgt ér%@slli}ﬁ@ﬂ’qe derdstdturel Ital;}Sr ®9S®e thermal

of treatnment by UV, anps are positionéd
mo'eere :b@baysaﬂweztmpemur@owumed foo the @r@ssﬂlnkm@u watlidogestroy its

B TR TSRS B o BRBLO B, bR e e
b%ocﬁdlsglmkﬁrﬁg 248 AAHBRraiMher dalbatk Weyn dIed QJOMNSF Vidy of the
speed of coating of t he m crostructured silicone

(epipieaeerdttoe spediel ﬁﬁrwtn reyof 1@ MWl HuTRg ik cagtirg Wald be that
[l)h' '\ﬂ c} %t 8 p%f tol?"ne oﬁn Sl l&‘rﬁq’\ja ﬂee‘ﬁo%ated by the
e Spe

cl al” engraved cyl i nde

(tls@m@ail ﬂoentb wmﬂ@rtﬁe‘:‘ oar theegadarvef 2609¢(mlml¥@)s owhilbgif treated by
flat layer of silicone, the latter nust be dep03|ted
fr?‘lj@f'oﬁn't W&'C&QE@@‘P&E@*'@“ 690§dﬁ BR-Sr plastic,

o SorSr SSBE SEchenb 0 4 FREEK SN 3ty pplvesor or
ianothrert imatqriabc s soffacedensignt dlethdser egiparts ir génkealds always
%figher than the surface tension of the silicone. The resulting immediate
consequence is that the silicone will wet the surface of the support and thus
spread on it. Conversely, if one coats silicone on a surface which presents a
surface tension which is less than that of the silicone, such as, for example, a
surface which has been treated with fluorine, one will then observe a
retraction of the silicone which can lead to dewetting; the liquid film of silicone
breaks on the surface of the support to form a group of droplets which are
separated from each other. Since it is absolutely necessary to avoid any
deformation of the three-dimensional structure of the silicone when it has just

been deposited on the surface of the support, the surface of the support
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silicone. The coating of the mcrostructured | ayer of
silicone can also be carried out using a rotating

wWGe2@3m6346.1 Whi ch case the silicone is passed tPCDBEIN0S/000001

the sieve in contact wwth the surface to be coated of

the first layer. For exanple, 4he sieve which is used

can have the followi ng characteristics: a 30 nesh

sieve; thi ess of 200 5% of openi urf

e S e Rbe osP SuEoR, torRaT oty (BF Bffine which is

%eﬁcﬁ‘?ﬁeﬁl o G Qhd Shid ﬁﬁéﬂxpp@%ﬁkﬁgetéﬁm@g%méonéﬂ% & silicone: a

se paraneters are exefnplary and nay be varied
deiganeded Isuriasen di thnecmseerﬂjnedsmoome ddych mnet lseats WIII not tend

d |
THeotaialy 8 treact Sk aPren 1R e e G BT main stable
d('%%éﬁtyforttﬁe bE‘b?ﬁ oy BBty bﬂr’tﬁb fatssIof et ealifpdldnaPktructure

owage even re it can be fixed by crosslinking.
lwhxaUdmlhdnpeminm adamrgére»«batnnfthemlsmnyod)friheoslllmr@/\whlch one

of the eS|s e of, the ,spati ruct t he
rats. 'dfbpl Iwg ﬁ isohe rli)gt ?}B%‘ctﬁ\ﬁaqr tr@pgzc[)%ql?g/on station,
qxlhé‘reCQHBOﬁﬂ\l&ﬂo%ﬂu@ﬂcuréd | l'a?@ﬁeoﬂ\’fﬁllfdbnléa%meﬁé Héﬁﬁh@dlyb}ﬁxed by
the thermal route woul be on the order of 200-400

ndPassljnking.| Ehe |suﬁaceateea0b§ ofdbieasilienne layerp@ra 124 mN/m (or

t th 000 nP t
ShRe SAt3a%EE 21y FRG. il ARG, ALl uses
t{ded StefrharetHeesiF AR RhsidierethauDp@nss\Viendy emm atethsd with three
al ways hi gher than the surface tension of th

s¢armpenentsTHEquids ulsedig Naxaslerane. c¥RsEq el diiggpmethane;
:ﬁgaggé{)égﬁgﬂtetgﬁﬂé%rgf% n%(g‘?) 2 rféalﬁﬁte%fthtalpﬂwe%@?@[e[’y ﬁtﬂg difference

one coats silicon
Offioid thier haiae oML dhce tession Hetwsenfiheesilicams ommpbsrtlbnsswhether
| ess than that of the silicone, sucB %s g&r ex
ROy,

l.e, ,
dheyraradeeatd by thadheeed rouEa CE VP g Qradicone which
Wiid v eaﬁ 2RSS W tl’f"eeft%l l?\%&/}eoéh&g r?t@l%s’th%'s‘é%@ sWAhEY tension as

can to dewe I'i cone

ba eaicsneﬂayd;rewbm:hﬂmsebeén ltrhaeatsdl yoV redisftionm Bhgmoigpostructured

OfaygI[ %?ls(ﬁ%c%n\ghg:gr? c%gwgequently be applied easily to the flat surface of a
layer of silicone which has been crosslinked thermally.

According to the invention, one then deposits the second layer of
silicone onto the first layer of silicone which then becomes integrally
connected to thus form a common three-dimensional microstructure ensuring
anti-adhesive (substrate release) properties which are evenly distributed on
the surface of the support, and onto that siliconized support a liquid solution or
paste is deposited which, after drying by the thermal route, for example, in
thermal ovens, or under exposure to UV or electron beam radiation, will form a
flexible substrate or film whose surface topography is substantially the inverse
topography of that of the three dimensionally microstructured silicone. Indeed,

the layers of silicone fulfill a double role; the role of imposing an inverse
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separated fromeach other. Since it is absolutely
necessary to avoid any deformation of the

WO ooseedbarensi onal structure of the silicone Wh€nBE2005/000001

has just been deposited on the surface of the support,
the surface of the supportidepsly should have the sane
surface tension as the silicone which is deposited on

it and thus ideally a surface  of thﬁ sanme nature

SPPogiaRby oD e SHTAGS & & i MUCh 1T 8 Dadscl Sppe contact with
%EH?H& 8 Ghal %‘?\ﬁ%i\)@ %#erﬁ‘to\fvhkﬁn\ﬁilltﬂé%m[ﬁbi thaldaparation of
rmal Ty, I

to refract or spread. Its structure w

tthesfilme made ftabl the( mateqpdl Wbicht waseéppliad ¢6 tHeamierpstructured
ee-di nensi o ructure which

). the f f th h l,. .
HigongepBadiadpls gy Gobexrer. o Doty LabEy e fipfpbriate. for
Sé)lain‘?ﬂ)g?icﬁ’git Egly‘&@%%ﬂ%‘rﬂe diha MhPheddd bf iaSsolvBAt base, or in the

better r electronic radiation station, _
wioemeoft dve onganasst oniastisol.| &tber casisfimscepwdvalsp seconsidered,

AU TN g
dymetHa of ﬁ%vﬁ{éttﬁ&?%ﬁﬂgjné/ irfrengsn Tdencomfst taethBoshsiiileha surface

I Sgenera used to determne the surface tension is .

t firdsOhyn eidkermdplidatin, ner Fexamwleh femihee vissigb @seect or for various
(4 [ guj %g used: hexadecane, water, glycerol,

diSc00GALtPRR8S measur ement tenperature: 23C). One

not es AB&rditptRal artiQlldry abivhetadjicbusrembediment dfithe invention,
poi nt of surface tension between the silicaone

compoisesiasng, sulisbate e fedbledfim suehnsda Rastitefimdloraxample, a

route or r.adiat i 0f . Sl g [

o Lo R b AL 1 CoBAE A AT AR, 50 e o
sadrep U6 f e atiRBSIveNa adickostilidtamn evhiely erordspoindsat the inverse
been treated by UV radi ation. The m crostructured

| yege eof the migraakuctired slseRRe 18 ayer abpriesVEal it case, wil
t rf fi i i s

B41Ap 00T e FERal B LP T ) i 00 M hBofeRor prossoc
i onethiei siiconeeby Nemidatmsiusing he lastoaitbn aevicenf During a direct
silicone ontgiﬁt he first layer si li.cone which.t

( l, .of | h L
beeHings thet adhanys WlnhRdd dUS RS P RPIRISIboLtion in an
t Br 5 ORAaRt 8P8! mKtEeOSH Srgahid §ol98RI &g an emulsion in water, or

in the form of a solid, that is in the form of an adhesive without solvent which
is hot cast on the microstructured silicone. Since the coating process used to
coat the adhesive on the silicone must be such that it does not affect the
microstructure of the silicone by abrasion, the latter process is preferably
carried out using a slit extruder, a coating roller equipped with a scraper or a
doctor bar. As adhesive type one could use any of the adhesives which are
applicable in the field considered. In this regard, mention is made of the
adhesives based on acrylic, rubber, silicone, and polyurethane. These
adhesives can be solvent based, water based, or without solvent, in the

molten state. The choice of the adhesive will determine the ease of replicating
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paste is deposited which, after drying by the thernal
route, for exanple, in thernaljgovens, or under
exposure to U or electron beamradiation, wll forma

exi bl e substrate, or fil m whose facetoor hy i
e BT SG bteneSt The sitolBocna Henrmekar 88 TRy Pérmanent
tﬁia‘?rﬁeﬁéﬁ’@é‘%?‘ ‘?t@aih\/érs@ ﬁ?&%&frué?th% Qfhei! k& QnBstrhftdeshiaining the

ayers o ['i cone a double role; the role
ofmccmskmsmtugechadhaweseﬂatpogapabe@ tom gWenszJeefce:UGh as a display
h_them and

f [ d I
' 'Ho(w Shinti caBintept e henel " oRAtRuy Wellpiied 8 tne seir

Fé’élh@ﬂ/h‘ilfh s8e cfddsmagenfieuted hendak€bagkd on an acrylic
was applied to the mcrostructured silicone.

As
f t:emlgamer tidsolved inea maidfteire afipreanistsatvents niheaselbadhesive resins

PRRIPPEARbEcr SUiREATY fie S8AHPRAUMYOD AL, 854 Ffe Bastd on an

OB 8RO S poWmBt &ﬁéécﬁ@éd it Bemigasd of lorgasieusslvah®) e acrylic
consi dered such as po Ci;propyl ene, pol yurethane, and

podpayimers e an adeedys tdispassione ivyae reoﬁ]ee@f:WQ r@pnpﬁgars for this

sk, D AR EL  IRS S bt ace

f ahdtthe adrdsples2bRsSd off nbfUral andmirssyrthstic ¢a!bber whlch may or
reasons. According to a {)artl cularly advanta eou

emaydnotehe dissotves! inng enikiusa, of EaNEesoaNTE- s hats adbesives can
f | t |
pgﬁﬁ(ﬂam y?ﬁet::hm') gaeeaipaltﬁmﬁs difer | %én rdss S AIGN ‘jeremﬁltrﬁ gluing,

yvin ose surface Is covere

aanﬂ@heémt\seplasﬁc@érst dillemnbgmentstdresiadlbe substaaces.
mcrostructure whi ch corresponds to t he g;verse

of the Thi clesdy rthet tiveatieny iFigwe i they drawing Ofn&‘% appendix
@tsoén i éﬁw eﬁ%ﬁ’@ed Wrbds- §Q<‘,’tﬂma?gf?&}v‘~°dfya %@pﬁ@ﬁtﬁ‘@o which a

|rec e 'mcrosfructured sil | cone, or presse
oflat first kiyer obsdicbyelaand axmcmstumtm@dasacmmdriayemf silicone 3 have

O o LB 415080 Lo s B s Fers 2 and

3 and support 1 are adhered together to form a unitary three-dimensional
microstructure 4. This microstructure 4 comprises a plurality of crests or
ridges that consist of the microstructured layer 3 fixed to support 1 via the first
layer 2. Together the first silicone layer 2 and the second silicone layer 3 form
a continuous siliconized surface 5 on support 1.The siliconized surface 5 has
anti-adhesive properties which extend from bottom zones 5a continuously
over crest zones 5b to provide a surface adapted to release a substrate in
contact therewith. The plurality of crests or ridges are preferably distributed
evenly over the siliconized surface 2a of the support 1, and facilitate the
separation of a substrate film (see Fig. 7) with or without adhesive which will

have been deposited on the microstructured silicone.
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hot cast on the mcrostructured silicone. Since the
coating process used to coat_fhe adhesive on the
silicone nmust be such that it does not affect the

o otockie Blighncests Snd s iBics RetBLI TRt e FveRtibF bithough
etﬁ[a.g%?ﬁ{), ageqip,i{slit_ng roll er equi pped with a scraper or
a dbet oF Bar.

adhesi ve type one could use any of
tTesteheaipikst inbtatlatione applicable in the field

considered. In this regard, ntion.is made of th

adhesi (/22 r’q?gg%ismegcﬁ% pggraﬁﬁgﬁ;&ngltgqsi q‘:@’e E\eﬁ(ﬂ'ﬁs of the tests
%@6@% ﬂ?ﬁsble;fheéﬁ%émves can be sol vent based,

wat a

sed, or w thout solvent, in t_r_1e mol ten state.
The chObatingfoftahégridhedisiliconé onopresilicoratatkpapee of

ot of e B9a e Pt soMCTHSF GFeE BT BroT e oYL Sione

156 i I i€ i$ 9t Hiraiiids dhethe table of th
RSARHE Uk 52 R By e S opimysi theig fabo o te
obyjliader. sTidseapyemrdidspinay havel awirupgaiac ghapaves beggimilar to a
panel . Particularly well suited.are t f adhesive
r%ﬂ?ﬁﬁdmwm 'gse??e%F%QgY?iw Mghnwé?ﬁlg%s,rﬁghd are based
on an @ﬁéve}dtérisqrée(?bmﬁé ?Hg?ré@in‘geﬁséél Rigutex2ér e sian view of the

organi ¢ solvents, the self adhesive resins whjich can
bengrauw), anlddgie 2iiecrassrachionst Vievorlpaading llband ar e

based an.a ryld I issolved in a mxture
of or g§%|"&é]e§ﬂgﬁ9'e#@20&ﬁg’"¥%§§?%gscopol ymers in an
agueoupedits PEIS0AAM. Where the acrylic mononers for
this purpose are preferably 2-ethyl hexyl acrylate,
butyl &peping:e0.4A8 MBYylic acid, and the adhesives
based pn. nat il U ich may or
may ol s b efR R SV By ER0 n 20, e o
These BdRBRI:vE@D16anAntontain one or nore additives,
such as resins which ensure gl ui.n nﬁtt'hoxi dant s

ol ast | Shediiing pi inecpagrayingrisesried ot fthar usTige? Glnseg chamber

equipped with doctor bars, or by immersion of the engraving in the silicone

bath, where the excess silicone on the surface of the engraving is then
eliminated with a doctor bar (made of steel, nylon or any other material). The
fixation of the microstructured layer of silicone is carried out using a battery of

mercury UV lamps with average pressure and a power of 200 Wm.



To clarify the invention, Figure 1 in the draw ng of
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first layer of silicone 2 and m crostructured second

| ayer of silicone 3 have been applied, respectively.

As one can see, the first antf second layers 2 and 3

and support 1 are adhered together to forma unitary
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Characteristics of the engraving (see Figure 2a: plan
view of the engraving, and Figure 2b: cross-sectional

wor@oed46ng line Iib). Cylinder No. 58472 chr oPET/BBZID&0H00001

10

15

20

Dept h: 0.050 nm Opening: 0.100 mm Di agonal
measur enent of the pyranmid: 0.1500 nm Bottom 0.015
mm The filling of the engraving is carried out either

usin cl gsed chanber ui pped with doctor bars, or :
by 1 mriP&i BOQIelth SRS h e SRS IHasomeasaied (spindie 4,
uhere 5pEe@P0Gpm)SLhk BEe bR -l A OF ! he

engraving Is t el 1 m nat W th a doctor bar (nmde

o8 ¢ Sk 2 BB BEl JIREIIALY 1ol 2!

of "t he crostructu i cone 1

0 usj ry of mercur | anps with averag
p?iessu @ggﬁaﬁ ggg’gv\%rao K%W@ \ﬁn‘%\jﬁ?'@ .OSEL?)@F&?MV‘Q’Z’( i?’éncatalyst,
(W th eftbpavesivesd.| er and cl osed chanber! Renderi ng
Pressure Silicone Results (appearance) Test Support/

SBY i copes doRne i c i .
prjesi I cgr??;@z;?i %gmcngmgstg ﬁfn%&ﬁé/ﬁg%odg%@?ﬁggﬁn EPs comprising
rol | eradryitgribackons &hEGR@)plaCecd fhempbestrizebaf 2-hydroxy-2-

Sl i ght el ing, Transfer of the silicone </> C= R630CGE
(SS) 2) ”’%?%'01—-36% RIORANONE; 8% orPNNtaNEIaton c fEge thee company
CD pr essidsehiiigt he CO engravi ng/ rubber counter roller

4) UVPC 900 RP is a mixture of polyorganosiloxanes comprising acrylate
functions, and it is placed in the presence of 2-hydroxy-2-methyl-1-

phenylpropanone, from the company Rhodia.

5) UV 902G is a mixture of polydimethylsiloxanes functionalized with
acrylate function and of 2-hydroxy-2-methyl-1-phenylpropanone from
the company Goldschmidt.

2. Coating of the adhesive
Formulation of adhesive used:
Acrylic copolymer in solution in a mixture of organic solvents: 17 kg.
Butyl acetate (principal solvent): 2.8 kg.
Crosslinking agent: 0.160 kg.
Drying temperature profile: 60°C, 80°C, 100°C, 120°C.
Coating speed: 20 m/min.

Gram weight of the adhesive: 20-25 g/m>.



m 2 Si gnback 13 VU902G 50 <20 ppm 0 2 4 bar Sli ght

peeling Total transfer of the CO by friction silicone
w@k@so6xp4 (R630GE (SS) Vi sco=800 cps* m 3 Si gnPE/BEAB5/000001

UV902G 100 <20 ppm 0 2 4 bar Slight peeling Total

transfer of the | with frictildm silicone plate R630GE

(SS) Visco=800cps * 4 Signback 13 UV902G 50 <20 ppm O
2 4 bar Perfect t 3 Li cone plate

UV902G (+cra Vi sc=i8aepe 0t i A8 grback 13 UV902G

50 <20 ppm 0 2 4 bar Perfpr‘t T nsfer of the
Bidmpene pl at AdDgsREI00RPA] Vi SCBEB00cpS* 6 Si gmiRstits

13 UV PCO900RP 50 <20 ppm 0]2 4 bar Perflect Tot al
trahsfer of the UV PCO90ORP|Vi sco=1200 sj | i conéagpesrance)
cps* '*| The Brookfield visgosity of the| silicones was

1rreasuredAb,§,4andé@p méPGQH W 129 , uni | Atbeptable spreading of
centi poj se "= one 1) |Signback 13 |s a SI zed -

paper W scbivkla’bl in of 130 g/lm2. 2) Re30GEEsayhesivy
m xturel of polyorganosiloxanes with Pt tatalyst

2wi t hout | Aghyient colytdeB 02 | (MER20 709) iDGamﬂ xspieadiig  of the
pol yorgan03| | oxanes conpri gi ng acryl ate HBCtI ons, and
it is p|l8e¥8M n the presende of 2-hydrox§¥2%SVe

3 Acrylic copolymer in| M8129 Good spreading of the
solvent adhesive

4 Acrylic copolymer in | M8129 Acceptable spreading of
solvent the adhesive

1) M8129 is a sheet of glossy white PVC having a thickness 90 pm.

One can thus see that the coating of a silicone relief via so-called

inverse engraving yields excellent results.

Figure 3 is a scanning electron micrograph of the microstructured
surface of silicone of Example No. 2 according to the invention (magnification
X 15 and X 30).

Figure 4 is a scanning electron micrograph of the microstructured

surface of silicone obtained by a known method of the prior art.

According to this known method, the layer of silicone, deposited on the
glossy face of the polyethylene film of a two-faced polyethylenated paper, is
microembossed with heating (110°C) and at low speed (0.9 m/min) by an

engraved cylinder; the counter cylinder is a silicone rubber roller which has a
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25

nmet hyl - 1- phenyl propanone as photoinitiator, fromthe

conpany Gol dschmdt. 4) UVPC 900 RP is a m xture of
wpoloposeanosi | oxanes conpri sing acryl ate funct POIBE2&000001

it is placed in the presence of 2-hydroxy-2-nethyl ~1-

phenyl propanone, fromthe com’a%ny Rhodi a. 5) UV 902G

i § a mxture of polydi net hyI si | oxanes functionalized

Sk SAnhabs el KDL b BBl R e e SRl botween
Qﬁb%@flﬁym&ers% 260%nhe of the adheswe For nmul atl on of

adhesi vé used: Acrylic copol in solution in
m xt urks sieorcgannefes gheeinvent \197 m@roq;mcwregk@uap@rt has on the

5 S BRSEPpld SR B f Wi o

%@qg\/el%br@&ﬁe@ﬂucﬂ%rméﬁtﬁ orG’e@lUb@@ltlg@tpds%lIWIef transfer of
adhesi ve: 20-2 / le 2. Coating of the adhes

ahawma@emtbs.s\ﬂe:qn@c@aﬁwaptt@ewrfq@p%ﬁ\eam@tra&@rq;gi a flexible
JARCSY T ot e thefso S oy Tt I8 Boaiade ctfRarate of the
taistely Gith. ariigss vRtARE Ydse wnﬁqhzermrcrbmd\o&;zaerrmodf Figure 4,
spreadi ng of the sol vent adhesiv

where the surface of the substrate PVC fllm is altered by the microstructures
of the polyethylenated and siliconated paper whose embossed crests are
much sharper and less rounded; the micro-honeycombed pattern is visible
through the PVC film which the crests deform. To ameliorate this pattern
transfer through to the substrate, the prior art may use a thicker substrate to
lessen or blunt the image transfer. Advantageously, preferred embodiments
of the present invention use rounded microstructured crests or ridges which
lessen or prevent silicone crest pattern transfer through to a substrates distal
surface. Thus, the microstructured support of the present invention may by
inverse replication define the topography of the adjacent proximate surface of
the substrate while not transferring a visible (to the naked eye) image through
to the distal surface of the substrate. This means that use of thinner
substrates or facestocks may be possible e.g. 60 im, 50im, or 40 im or less
may possibly be used thereby effecting a material cost savings since it is
unnecessary to use an added thickness to lessen the visual effect caused by
using a patterned silicone liner having sharp crests.

Other tests and test results are given in Tables 3 and 4 below.
1. Coating of a grid of silicone on presiliconated paper

The operating procedure is substantially the same as the one used above.



Acrylic copolymer in MB129 Acceptabl e spreadi ng of
sol vent the adhesive 1) MB129 is a sheet of gl ossy

wokiose6RWC having a thickness 90 nm One can tPOUEBEBE®S/000001

that the coating of a silicone relief via so-called
I nverse engraving yields ex
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Rendering
inert with N2

I |
VI ST U1

<20 ppm O2

N

<20 ppm O

<20 ppm O2

N

<20 ppm O

Speed

m/min

50

50

50

50

Silicone/
catalyst

uva02G

VU902G

uvoo02G

Support/

Signback 13
R630GE (SS)

Signback 13
uvao2G

Signback 13
UV PCI00RP

PET 29y treated | UV902G

RF 310 RP (1,6)

R630RP: mixture of polyorganosiloxanes without sol

Test | presiliconization

1

2

3

4

SUBSTITUE SHEET

Figure 3

canpl e No. 2

h X 15 and X
rograph of the
ned by a

to this known
on the gl ossy

M th heating
hn engr aved
cone rubber
ﬁd i s heated

RF310RP: mixture of polyorganosiloxanes without solvent ffo

he i nventive

< prevents or
i mge of the
ybstrate e.qg.
no att ergti on
e fi®m Jhis
igEe 4,
al&ered

UV902G: see Table 1 (viscosity 800 cps, spindle 4, v20).

5

UV PCO00RP: see Table 1



t hrough the PVC fil mwhich the crests deform To
aneliorate this pattern transfer through to the

wGeaiwserbe, the prior art may use a thicker subGI/BE2085/000001

to |l essen or blunt the inmage transfer. Advantageously,
preferred enbodi nents of theQér‘esent i nvention use

rounded m crostructured crests or ridges which | essen
or 2pr evEoiatinig ot thecadhesivepattern transfer through to
a substrates distal surface. Thus, the m crostructured

supp@htilaBibné B aBhesie8tuseaventi on may by inverse
replication define the topography of the adjacent

Pr @xi majfp §90f(86ﬁ1di’3@|3té1|@)9 aSHiRld MBI Ires&@tion in a mixture of

transferring a visi (to the naked eye) i mage
t homaglic savehs)di stal surface of the substrate. This
nmeans that use of thinner substrates or facestocks nay

5 be possGhm weight:80.5ymd0i m or 40 Imor |ess may
possi bly be used thereby effecting a material cost

savi ngsyadchsRyd 135 & éJHs!Eﬁﬁ’cﬁéSﬁW\/Qot B roGii added
t hi ckness to Yessenpt e visual effect (;CZ(?Psed by usi ng

a patt eb?ﬁﬁgé%ﬂp%@%ﬁ{% bfbﬁfﬁezwm@ogbaﬁﬁo%?g&éqo Q her

tests and are given in Tables’ 3 and 4

orost |1 CoRITaereaes O MBiperat i ng procedure i s

St 2t S0 S SRR o

10 SUBRfANid sgiveh&gne/ Speed Rendering Pressure engraving/
Sili'cone Results Test: presiliconization catalyst nimn

(appear Scd) PP R 15 oooa 50 <20 ppm 0 2 4 bar
Sl'igh K S) b

fricti o?(%te%’éﬁgij% g%%%kﬁﬁ@%e‘g_gog %ﬁg@éﬁv@oge 50
R A SN

13 UVv902G 50 <20 m. 0 4 pbar Perfect Total transfer
of cL Coating spee%PZO m/zmin.



mthe silicone plate o m UV PCOOORP 4 PET 29m treated

UV902G 50 <20 ppm 0 2 4 bar

Slight peeling Total

W e@s®6as4 of by friction RF 310 RP (1,6) the spPCT/BB®5/000001
pl ate R630RP: m xture of pol yorganosil oxanes w t hout
sol vent from Rhodi a RF310BP- mi xture of
pol yor ganosi | oxanes w t hout sol vent from Rhodi a

UV902G see Table 1 (vi yaBrd #y 800 cps,

spi ndl e 4,

v20). UV PCI900RP: see Table 12. Coating of the
adhesi ve For nul at¢8#§g£]:)f§ﬂ€%ﬁ@%w§ed 1. MP 500
(Sol ucryl 340: a solution in a
SN ”!Pfﬁﬁg‘i%% o e T BTG Sk ] boire
tenperature persfile: | 70 C, 9()C, 1100¢, 1400C. CoafdPpgprance)
ggf\?ext S )UV P@%%B\EI ght: 16 g/ n2 Vi scg @P{y&?r o | diypadhesive
(spi ndl ¢ SIGNBAXK 138r opll/oedal) | DkREOAY t edgB3ee at ur @ Good coating of
o 11 e] e 9. 110G 194C, o g 5peed 4 v
Presili¢onated Silicpne Adhesive Facq Resul ts pdpipubbles
(appear QXEENBACK 13 Uvo02G | MP500 M9829 Good coating of
UV PC902G the adhesive, very
few bubbles
7 SIGNBACK 13 Uve02G MP500 MO829 Good coating of
UV PCO00RP the adhesive, a
few bubbles
8 SIGNBACK 13 Uvoao2G MP500 M2629 Good coating of
UV PC900RP polymer 60 | the adhesive, a
few bubbles
9 SIGNBACK 13 uvo02G MP500 M2629 Good coating of
R630GE (SS) the adhesive, a
few bubbles
10 SIGNBACK 13 uUve02G MP500 M2629 Good coating of
uveo2G the adhesive, very
few bubbles
11 PET 28u treated | UVO02G MP500 BOPP 58y Good coating of
RF310RP (1,6) clear the adhesive, very
few bubbles
Reference B | SIGNBACK 13 / MP500 M2629 Good coating of
UV PC900RP the adhesive
Reference C | SIGNBACK 13 / MR980 M2629 Good coating of
UV PCS00RP the adhesive
12 SIGNBACK 13 uve02G M2629 Good coating of
R630GE (SS) the adhesive, very
few bubbles
13 uve02G uveo2G MR980 M2629 Perfect coating of




Ref erence A SI GNBACK 13 / MP500 MB829 (Good coating of

UV PCO00RP pol yner

75m t he adhesive 5 S| GNBACK 13

wOMB823464500 MD829 CGood coating of R630GE ( SCT/BE2005/000001

adhesi ve,

MB829 Good coating of U/ PC9@3G the adhesive,

1N/

a few bubbles 6 SI GNBACK 13 UV9O2G MP500

very few

bubbl es 7 SI GNBACK 13 UV902G MP500 MB829 (Good coati ng

£
Ul

v BORP—theadhesT Ve, few bupbies 8 Sl 4N'é’é%fﬁe
13 UVO0RG MP500 MR629 Good cpating of UV PCO0OR sive, no
pol ymer| 60m t he adhesi ve, a few bubbles 9 Sl G\IBR@?'QEB
U;j/iﬁw(; TRBAFRGZ9 oeGat | mgosd RbBREES (SS) | Bbed coating of
adhesi v ubbl es 10 S| GNBACK (L3 UV902G .
V2629 Go%%%%‘%g of UV9024 the adhpsive, ver XF@%\%“GS”@’ very
bubbl es| 11 PET 28m tfeated U/92G MP500 BOPP 58fAWCHbEles
COg T Y| BiGNERSKORP ([lufo2E CAVROBE atleside, VEeRbod B3%ting of
bubbl es| Ref er ence B [SI GNBACK} 13 / MP500 M2629 _a%
coati ng Hy PCO00RP e adhesive, very
few bubbles
16 SIGNBACK 13 uveoz2G MR980 M9829 Good coating of
R630GE (SS) the adhesive, very
few bubbles
17 SIGNBACK 13 Uveo2G MR980 M9829 Perfect coating of
uveo02G the adhesive, no
bubbles
Reference D | SIGNBACK 13 / MR980 M9829 Good coating of
UV PCO00RP the adhesive

One notes that even with a very thin substrate facestock (face) of
flexible PVC film of 60 um thickness (M2629), one does not see the

silicone pattern image transferring through.

Tests of industrial application

1. Coating of silicone with

doctor bar.

“inverse” engraving, and polyester

The material used, the operating conditions and the results of the

tests are given in Table 5 below.

10

The coating of the microstructured layer of silicone is thus carried

out by inverse engraving, that is by pyramids on the table of the cylinder.

Characteristics of the engraving:

Cylinder chrome coated

Depth

15 Width

Opening

Diagonal measurment

0.050 mm

530 mm

0.100 mm




UV PCOOORP t he adhesive Reference C SI GNBACK 13 /
MRO80 M2629 Good coating of UV PCOOORP the adhesive 12
wWER@sBAEks 13 UV902G M2629 Good coati ng of R630BE/BBERN5/000001

t he adhesive, very few bubbles 13 Uv902G Uv902G MRO80
M2629 Perfect coating ofthe adhesive, no bubbles 14

SI GNBACK 13 UV902G MRO980 M2629 Good coating of WV
PCO0@REhe pgramaidesi ve, 0.600ymfrew bubbl es 15 S| GNBACK 13
Uv902G MRO80 MB829 Good coating of UV PCOOORP the
adBegbre, very few bupbhgsnap S! GNBACK 13 UV902G MRI80
MB829 Good coating of R630CGE (SS) the adhesive, very

cont i ng oF TEB3ETHE Tistdat bR MyEhy SHRRRCRL kit out

S| NBATY P3HY VBISAPSDIRY Lpatveroat A0 WicrMirR08RAnerting
t he adhf?ieive &e gﬁtes that even with a very thin
5 suBlroshners of Neds P@m\e&?)zbf flexible PVC film of 60

mm t hi ckness (M2629), one does not see the
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silicone pattern image transferring through. Tests of
application 1. Coating of silicone with

i ndustri al

mat eri al

engr avi ng,
used,

and pol yester doctor
the operating conditions and the

bar PCT/BE2005/000001

results of the tests are given in Table 5 below. 0 The
coating of the mcrostructurdd-l ayer of silicone is

thus carri ed—out—by i nverse engrayving, t@at is by
pyram ds on the t abl off &t he cp@i nder. racteristics
of the engravi ngg Cyli ndgreléhe coat edQDept h 0. 050
mm 5 Wdth|: 5:80crrm bpemh; = 20 /)0 mm D%agonal
measur ment 9f thegpyr ani-da: of@ BB afm Bottom : 0.015 mm
The fixatign ghe ﬁcrgsg@.gtg’.lgfd | ayeR of silicone
is carriedjout by using |3 FE a[% < anps \Mah a power of
120 Wcm under an inerti|8g airrq_%pljhere ofENZ (<20 ppm
of 2). Tablfe—-5—SH-epnizatHen—wth engrav:ed roller and
pol yest er ﬁoctqprcbar Presurie Test |Face Adhesive
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CD CL 1 PVC cast MP673HR Silicone (contol) black 50 mm
34 g/n2 / R625DC (0.9 g/nR2 40 / |/ perfect / 2 PVC cast

wWORBEB86#64VI902G Sili cone Total transfer of theP@T/BER®S/000001

10

15

50 nm 34 g/nm2 8 g/ n2 R620DC (0.9 g/ nR2) 40 <20 ppm Q2
-4 bars perfect silicone plate CL 3 PVC white MP673HR
UVO02G Silicone Total transfer of the m60 mm 34 g/ n
10 g/ n2 R620DC (0.9 g/ n2) 402620 ppm @2 4 bars perfect
ic I VC white MP673HR UV902G
%lcgga @Ht@ég@e&g\}:’of the 60 m 34 g/n2 6.8 g/ nR
R620DC ( 0. 9 Fprntilatich ﬁQ@dfmﬂw@Sadbars perf ect

WIRHIRE - sol ventSaIngH BN, SRuyseE a0 o

IG&ht Crossl il pgce%{é qgaksystem from Gol dschm dt
(\?%c%gl ty brookf Flel d 0 cps 9Sspl ndl e 4, speed 20

t dumossliikig 2. Coat i ng of t he adhesi ve Formul ati on of

opaRSHer ) 720mRGTeo) Gfent PSSR o1 ERE) 56 fpgpropano

Crossl inking agerg kg) ”Tlxéé'ét?l elcetbrizaat @18k rge e{nlj Al acetyl
kg), 3-isopropanol % acetyl acetonate

(O 188 kg) and anetan@ﬁeﬁ Qgc@)onate (2.02 kg).

kfield On
C?ﬁ%{}ysee fr&ﬁ%%g qqﬁat’ OVgp(?onl@lte ciage ZJf th:

under excellent conditions, the adhesive performances

arf@stsnon @dﬁbsns/t@llamrmébebé@awguﬁsPaﬁﬁdalqtgt Hpdey excellent
g?@c{}}gx@&gﬁsﬁ tﬂgt&fﬂi@ te'?fo?fﬁ%'hf: %ﬁ%ﬂ?%%&@/&‘?/@ﬁl&gbemg

esr've (appé &CANCe an aracteristics
substantially lower than those obtained with control test.



Adhesi ve performances Anti-adhesive val ues Test

Appear ance of Peeling inox plate i medi ate adhesi on
wo-TB/0&3HM CL t he adhesive (N inch) inox plateP@GDBE2005/000001

minmn 10 Mmn CW> 24 h 1 week (Ninch) Peeling

off, face g/2 inches H N2 inches rp CL 1 good

coating 17.9 20.59 15.65 Q.56 64.2 rrnp (control) 2

good coating 13.11 15.45 12.05 0.18 20.4 3 good

coating 14.38 15.28 14.85 0.24 32.2 4 good coating

13.61 15.48 13.83 0.27 33Figure|5 i anni ng

el ectron mjcraqgraph of the mcragstn d surface of

silicone (top|Lefi sile) and of jan ely

replicated|adhBsi ot t gfif ri ghE bt ai ned

accordi ng tggt’gje t ipd ofi«t he ijnwe on industrial

application 60 x+magyi figation{wit tilt). Like

in the caseoff the tests gn pil gt i ation one can

not e t hat tlge m-crostructyred crest very snoot h

and the congunction of rounded ¢rests |ang of

relatively|&ml | cre$ depth of {abgut {10 {mm

cooperates |Bojgred | @ r%che and even iprdvent the

visible tragsfer ihegmiey ost nyctiyred silicone

pattefh to|&hedi alS sgrfiace ofi<th

subst&ate of the & exd bbe |F 1 m ¢f PYC{“Advant ageousl y,

crest-2br ridge deg h® 1&g than{l5 may, be used to

hel p Bessen o preveat the undesirable vijsual effect.

Figur@6 i$ a|scanning el gctron{m ¢rogragh of the

initi & contagi_topography berween|rha aghesi ve

\Bhdgsi ve coat ed
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support which receives the self-adhesive film
m crostructured according to the nethod of the

WO pws6i4ehn. As one can clearly note fromthis PCI/BE2005/000001
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m crograph, and nore particularly fromthe plate crest
bordered and divided into fod8-squares of the same
surface, the percentage of initial contact area may be
made substantially | ower than the. val ueﬁ (?fb al ned wi

Che’ m PSS s b SePriG SI0REok ABRO R 0o AT Er Sieltured
hb@ﬁ‘&%e totFas']lc%ﬁ%’ (68 "&x Side §ﬁ@téfcén ahPrskl ?étﬂiébte’%ﬁ"édhesnve

Dependi ng on th e appearance of the adhesives used, the
c (hygitosn trightt sidesr elotairaatd acb@rdmg)cte§ben@eﬂmtjpf ito@gnvemtion on

ercent e of t fa ween t he “
am‘?é@r ngwt'%n@bt)h@eg %5’??‘8?3’9' %’3? y vary and
in OnGLﬁ{ o6hGhé 89s6 PR RS ofrSlich rl@éfbﬂa'ildrpoﬁé%anaﬂﬂe that the

preferably of 23 to 28% of the total covering surface.
| miciostracipred erestd arebadnmemapthhagd | i@ cenjghciyen of rounded

538% © Brdeob g aitall Shest b5 BBRLE 4hudf neoperates to

gFéﬁ-’dyqfedDB@ Pl é%ferﬁrﬂrevéﬁl 1H@Vigned traRsirtof tﬂ@Qﬁlcrostructured
adhesi'on between the surface of the substrate and

s ayhpome |pageobtoethte distahisdface tof itke ssihesive, CQ?é@%‘l@leS'trﬁte of the

the to f
SBeBlerfrait BYEE Al iiab QRiR gbIEoEHAE: Bebng foss e, um
aPrﬂaaﬂﬁe o564 @@h@tpelegseﬁbr btwermr e mmeswraewmaabéﬁs@t
forrmed m crochannels of small depth (of about 10@
[ contact

and t h&iglrghbi isn@dsearnming relesliencinidag@dny ef dhef
é?%odsﬁdggﬂéy r%gt&%q {Fgén %p«géﬁ% s‘rag%}c%oart\(g‘ﬁﬁ gbﬁﬁg@%?'tNé substrate

in t e case of
i gUppertt vafiph ireedives tins setfadhdsivd Gim riovgstidctareli gmnrdlng to
pressure i s exerted upon the gfa(prbl ed adh si.ve Eﬁ h,
saweamqth%i iof therRvenieal \A\s PRE cleREY &gks o Hiis dhicrograp

ARBCERLI S, ETR RS o P B bingpedl o four
asquhi’aimoﬁ thefsdrhe eunlhaet the phrddnﬂa@@pémltlalmcfmaet arEIaemay be
m C CQ@E&SQ@J oIrower tﬁgn thg va J‘c-?ss obfaifed W %tthe mlcrostructured
adhesuves known to date, which are higher than 35%. Here, the contact
area is about 25%. Depending on the appearance of the adhesives used,
the composition thereof and the processing conditions, the percentages of
initial contact surface between the adhesive layer and the substrate support
may vary and in one preferred embodiment are from 15 to 32%, and
preferably of 23 to 28% of the total covering surface. In these preferred
embodiments this low level of contact surface allows for better repositioning
properties of the adhesive film than the adhesive films of the prior art, in
conjunction with good adhesion between the surface of the substrate and a
supporting object to which it is applied, because the adhesive surface at the

top of the crests is substantially planar and will give by microreplication a



and circunscribed by the object surface and the
substrate's i nmedi ate non contact adhesi ve surfaces
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elimnation of the pockets of air which could occur at

the interface of adhesi on durtthg the application of

the sel f-adhesi ve product. The sinple contact of the
Irl1d on the | ocations _where the pockets of air are

Sy SYATQRiRtsaUt he F Hﬁhé"aﬁ'fﬁ c oSt epéessﬁﬂ@ﬁr e6ki 60 oformed
emé}o%h%_n@fs Sukl 88 a%t)u’f"lﬁg erhg Qﬁg?ﬁ@{ ipmediate non

pressure |Is then exer r ace
diCDﬂ’@Céradrpﬁsataeauxfaoé (@ﬂfaizmutﬁ@%noe?heh@) $rov1cges| to the self-
tantiall e pl.ane valleys of the firs ayer
oPABPFE oRipdich e chemgSBRNERI Grereelar pnodairaase g the inita
\Y { t t
L CRPRALT bSUIOBRL' NBY. 3 2 MENSCBRNSIFe it SfaltkTpon the
cenplietadthesivef filve, §aidt filoutis timmediatglndixed to the surface of a

| Wit

aﬁ‘gl?‘? C@ﬁagcﬁlij%%t l'&r]q%%sgs bﬁ}ee;t)lg%g sgrgépgﬁ of the crests of adhesive
f

e S B DR < AR 09 ) Wt

wh h@_rm@rcmhamasr medely dheiacthesiveagentadt ith theebject surface

28R4 FEBRLBER Y e Bhisp AR R A9 shbpate S nmediate non

ncontest buRbLvE sama@bgeniav@na tdé%tﬁd/hﬁéh oY SH e%%y%fgress and

supstrate llwhen contacting the latter with t
pedwinatiopnpt de | porkets pfzalrawblqmeomct Ioostr Lactthmeemterface of

1 BEsidh SRR BnaERh e el 3R aBETEE"The simpie

acthvetacl of shes haaed awitied mdtior&ewh@r@@h@tp@cketsnoﬁ gﬁté}%t formed
with the surface on which the sel fadhesive film

b FUSEd the VEP@/oanﬁhp@”ﬁ%@@eﬁﬂﬁ@é‘?wm@m@kpuﬂsm@f these
AFodid OSir P LARES ARsSurS s TIBAPLRLALS th%cplf_ane Qirfiles of

the different plateaux of adhesive can extend substantially to the plane
valleys of the first layer of silicone depending on the exerted pressure, the
viscoelasticity properties of the adhesive, the time and the temperature to
coalesce into a uniform and continuous surface (without the original
microchannels) in close contact with the application(object).

Figure 7 is a diagrammatic representation in two dimensions of the
process of the invention showing a presiliconised support (1, 2) on which a
microstructured silicone layer 3 has been applied, hardenable by ultraviolet
radiation, as well as an inverse replicated three-dimensional microstructure
obtained on the adhesive layer 10 of substrate 11when contacting the latter
with the presiliconized liner (1,2) and the microstructured layer 3, and also a
substrate 11 having a facestock 12.



s/S = 237f = 0.27 (237 + 216)2 It should be al so noted
that the adhesion interface between the adhesive

waosaceand t he application surface is subst aPCT/BEROPS/000001
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pl anar because it corresponds to the valleys formed by
the first flat layer of sili-88ne of the

t hr ee- dlnen3|onal m crostructure. Besides the already
det ai | dvant age t hat on

bt ai .
m cros §u QUYRgOLe rGaR: BOH ﬁgq%gﬁg%ﬁ%t%@ qf Arihesive surface
fcfh gﬁu?b SWﬂe %té\y%'édHtQéﬂ Withr tHOBGEREY! AFViBRRBE self-

ere ossy, slzed), plastic filns e.qg.
padlyesaVerfdmpmillytm epphied [oRYeihhieneercpotagesr bpiigec@lculated as
pﬁw%am de (uniaxially or biaxially oriented or
Wént ed, nonol ayer or nultilayer, with or wthout

printing or desi gfisan&®n® 83y, uMr ocessi ng ai ds,
fillers and the comonly known addl tives) and t he

advant age t hat omistenoe B6ar 21GeHr) | | cone on a support

web at a very high spegﬁ ater n 10
meters/ mnute(m m n) d %’gg eater than 50
and even 300 mmin, the pr( |p dvant ages of the

TSR et algb%tapttheﬁmz{ abi@sioRVANEAR BERUEERthORIhesive

may obtain extrenely regu m crostructured notif
waosace rarsd sthemppplicationf |sgr:faee| {se sgnbstardiallyhphagllat iaemause it

rounde 0,a ot efo trate fil

[ SERSTRAIS 5 o eSS BVepe DRt dtaayeheE sfone of the
aﬂﬂ@éld(ﬁ\eh&o?ﬁpml%strﬁ_&%ré”' nci pal use of a

m crostructured adhesive is that it .nmakes it easy to
appl y, Besidesx dnep| alreddyr getailasl @dyapiags Jeat smef do@y obtain a
ndee

BBl e B slEPul oo B G ) R B as
OBQIIL%élérbrh?&'ndéHuﬁisidTbQQére dshddredodr gobsyasighd), phatstic films

the sel f-adhesive film durl ng the application or
pedk dotyastery polyatefih polyethylene, polypropylene, polyamide (uniaxially

or biaxially oriented or unoriented, monolayer or multilayer, with or without
printing or designs, colorants, processing aids, fillers and the commonly
known additives) and the advantage that one can coat the silicone on a
support web at a very high speed eg greater than 10
meters/minute(m/min), and preferably greater than 50 and even
300 m/min, the principal advantages of the microstructuring method of the
invention are that one may obtain extremely regular microstructured motifs
whose crests may be configured (e.g. small height and rounded) so as to
not deform the substrate film (or facestock) on which the microreplicated
surface of adhesive is applied.

The principal use of a microstructured adhesive is that it makes it
easy to apply, for example, large emblems on given surfaces. Indeed, in

general one has to remove and reapply the emblem to position it better



occur sonetinme after the application. The
m crostructured adhesive according to the present

WO pwsbi4ehn al | ows easy repositioning, easy el i PETRERH000001
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of bubbl es during the application by sinply applying
manual pressure e.g. with one3lor nore fingers or a
hand, and it allows the elimnation, throughthe

m cr ochann s for as, Whj hav

oo QB8 1% APPIEdaBpP! AT BB ) SlihatBebeists e caught

f | et e fserf%%geﬂ/etﬂﬁ{ dﬁm%%ab MEAMdrY By gbbkéﬂseér which
rmed according t resent invention inclu

a acoue| sorektmee dftarerthe aapplmatlopr edber enicersiiudtvred adhesive

adheswe rr%i/ haV|n gdh?%gtz{)s@ a@n@rgr;aeggyté?posfonmg, easy

o am]ﬁﬁﬁdrp%? BJHHIé’sd Lﬁlenbptohtrehﬁfoﬁr@ﬂi&{ 'b?ns@rﬁpl}/eép/plinﬁbgﬁanual

ic panels suita acenent on buil dings
veghesdurs e \lvlthlbmrds.m@echngar%@rgﬁabhnd @‘rﬁbllts aHayvs the
ha e.a wd

iRt ool D RErocttan s, K Ed i &lar 68s Wyt fhay have

%n@cﬂ-‘d%d@ﬁ@rﬂh@ érﬁﬂ'l%fbn Such panels or sheets may
often have a thickness of 1.25 m|linmeters(nm or

| ess. @hwilbbefappasentfrooudthes faregpinchthat asiauisonvestive articles

488 B B A LR PR s

bﬂlﬁéﬂ é%b@éﬁﬁre@%@r@l@@ﬁé}lw@ RERBNE RibeRthasiid aceledsel iner and
a first layer of a silicone containing material

| fhat shelt aiticlesc saay rie tamaployeds ik Wigeavarielys of tegmlcatlons
et A FRSRulog 1Y 908 RN, GORHGSIERHIS el o

cm@memgomaumngb Jéhields tamd bitibbardst Such large graphic panels
may have a width of 30, 50, 100 or 150 cm or more with a length usually at
least as long or often 1, 2, 3 or many meters more in length. Such panels
or sheets may often have a thickness of 1.25 millimeters(mm) or less.

One preferred embodiment of the invention is a multilayer sheet
comprising:

(a) aflexible support comprising:

(i) a sheetlike structure having a first broad surface and opposing
second broad surface;

(i) a first layer of a silicone containing material e.g. in a sheetlike
coating that is fixed to at least the first broad surface of the aforementioned
sheetlike structure;

(iii) a second layer of a silicone containing material fixed to the first
layer (ii) as a plurality of ridges or crests thereby providing a flexible support
having on at least one broad surface thereof a three dimensional

topography of a plurality of ridges or crests; and
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layer (ii) as a plurality of ridges or crests thereby
providing a flexible support having on at | east one

whe@aterws f ace thereof a three di nensional topPQFaRpIYS/000001

of a plurality of ridges or crests; and(b) a flexible
substrate having a proxi mate3%rrst surface and
opposi ng di st aI second surface wherein the proxi mate

ﬁ%@?%@ﬁ Shifatedaind foror koot b prpRETG distal
cat i Oﬁder whe i kiR& ?Ir&@%eﬁe Rt eV RY ﬁeﬂe‘ifeasable lg:ontac’c

three di nensional topography. The sheetl
S\tvrthn d:ftajﬂ'ﬂfeefdlmlaesmhaksm:aacesobtha tlexiblepswiiparhbng th@tprOXImate

disforted in lurality of dges ,0or, cre

‘J&ﬁsf e SR nba?o 4) 'é‘@orfav?'%‘?bf F?Qlﬁélge% ﬁy@gst@mensmnal
StoBo Fb)b nbossi ng. Advant ageously, the distal second
surface of the flexible substrate is visually free

fr om afiye rsh&ﬁllkﬂ atmmrep@ftfélen fleyible: sppppgirhdgs tpreferably not

Rl Y PO FRGES 01 Plecle SalieBPhRA gl K B 'socond

flg!;/ém rie) ésp{)%ré’ﬁ*seefg ey smbbaskgof Aa@ar&ugébugge thgddistal
may opti onaIIy further conprise a first facestoc

| sgeondi surtage o theflexitie subistrete dgiNissially freg &onamiyt Rdge or

SRPERdNr BB M RRPARR S B BER s flowiole

NEYppet. Prmg edibetréite WA ECoMpEse [ gmnadheﬁlveolbgearﬁmmng a
W th one or nore i es, indicia or designs or 1t
bl@roefﬁmﬁGrftré’&jSUfifa%ﬁ]@b’&\eeiiﬂbs’f@ﬁ%q@@d Hﬂ%ﬂ@ﬁ'mwtfurtbpaeﬂmpnse .

o8 51 oSt Myerl Mt Wy S BYCadhbSVENIER and the

ace. e di s ace e substrate ma

Owcegmkllayérafmﬁnﬁ@ ad dpposingl distl eseicond muoﬂaeetofvtbe substrate.
coat i n% or |ayer applied theretq., It shoul.d he
uhBRdistabgubsisate: sTacR ehaY &S PENted Q- WSING IAKS cRigments or

t B9odsrer WRd CREDBHT HRRAL Sinifbsl NRbidR Y WeRidrsCat RNfay be
can be nade to the

unprinted, transparent, opaque, translucent, black, white or colored, either
in part or over its entire surface. The distal surface of the substrate may
also optionally have an additional exterior protective coating or layer applied

thereto.

It should be understood that the invention is in no way limited to the
described embodiments and that many modifications can be made to the

latter without exceeding the context of the present patent.



| atter without exceeding the context of the present
patent. CLAIMS 1. Method of form ng a three-di nensional

wor@sosidsact ure on a flat surface of a supportPCT/BE2005/000001
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characterized in that it conprises the application of

a first flat and uniform |l aye¥3 of silicone on said

surface of support and the application on the first

| ayer of silicone of a second three dinensionally

m crostructured | ayer of si¥y , said first |ayer

and second | ayer of silicone becone integrall
connectledViethachaf femmingaa dbraediniensiend; W@Béhéﬁure on a-flat

m crostruycture ensuring anti-adhesiv roperties .. .
OB A G iR R (PR LOa RS bk hmtcation of a
sqirdthdt anY uhifeirhbges Bf fsaeenel of Wasd safBcel 6F support and the
particul ar a surface of adhesive deposited on said

| @pptieatisin onl theofiestiryer bé siticoneset @cseetd Biyreendimersionally

replication of the.three-dinensi l.Grostr ure . ..

t STkttt ot )P Dieg pBTH g BRer SRR LOYGYE of siicone
| gebmefintehtdllg otshridcted i tsethudy fovai deontmblt heeé ididensional
or by exposure to an ultraviolet or electronic

r AicEastmeturgrensusipaisintisadhesive erergriies distdbuied regularlyeon the

t - di [ 1 Crost . ' . .

sV TeE BN HEER oS R 4P RiacB, ot llistigfe. in partioular
adhesirfeee Ofahakrésivé zadpositddadni saidongydarsesft biticone will be
application of a first flat and uniform| ayer of

simicestichied shyf abwesie a rophpaian tHe dppl i Buepslimensional
”H?icfdsrtﬁfctqr%i%rrm% b th& ARB gjye?s S QRDN Vifere said layers of

di mensi ona m crostructured’l’'ayer of sificone,
s&ilitoherast fixay dry ledrdeninigconkeating sebyrekpbayes taoén ultraviolet or

C GBI FELe U et GHAP IR ERdBEr et ur o ensaring
anti.-adhesi ve properties distributed regularly on the _
sur f ace-olethies Seippn thresmdinorsigepodierosiusiiringeof a flexible
s iaBe iRt o BHRARMA' fLgildbPbt b Bel cghfterized in
sdhalt it lcexigrises the application of a first flat and uniform layer of silicone
on a surface of a support, the application on the first layer of silicone of a
second three dimensionally microstructured layer of silicone, where said
first layer of silicone and second layer of silicone become integrally
connected to thus form a common three-dimensional microstructure
ensuring anti-adhesive properties distributed regularly on the surface of the
support, and the deposition of the flexible surface of substrate, in particular
of the surface of adhesive on said layers of silicone so that said flexible
surface of substrate, in particular of adhesive, is microstructured by inverse
replication of the common three-dimensional microstructure formed by the

first layer of silicone and the second layer of silicone, where said layers of



surface of substrate, in particular of adhesive, is
m crostructured by inverse replication of the conmmon

wo boosmedbsrensi onal m crostructure formed by theCT/BEX05/000001
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| ayer of silicone and the second | ayer of silicone,
where said layers ofsilicone3ére fixed by hardeni ng by
heating or by exposure to an ultraviolet or electronic
radi ation, or a conbination thereof. 3.

dlicoang: atg fixeddit hrideping oy h@ﬁﬂ%@@aﬁ%@%urg] f'an ultraviolet o
e EEHE fadfieh o Rl Fre ™ v er "and second
2% B Mhed BREAER TRk, iR oRE o BAME ATBES 2T dcterized

GRahaE tes 'tFﬂ%‘é dihdrid@np naickbstaectdiaiashatn @yl the first layer and
m crostructures a surface of adhesive. 5. Method

sasnondilagen & slispnerroprisgsamigroshoneysestead Batiied in
that the first |layer of silicone conprises a
f unct i 4nMethed apob:;dmggm]aswlmné d/almls GBospsrackerizediin that

crossl i nkj , and east on onallzed

16 Birea UBENSPRAL CRTUSHTES afiace D AR
crossllnkln agent. 6. Method accordln n ne of .
cl ai rrs5-11\/kﬁtg@¢l%0§@tcbw i@@nwrprﬂwif AHwSt 114310‘%9%2?“%%5 in that

Skl i | i

e e BBE ORI ER Car St APk B R SRR with
upsnctional i zed poI yor ganosi I oxane wi th groups

[which can react with the crosslinking agent, where R

conprises at |east one ethylenic unsaturation. 7.

Met hod according to either one of clainms 5 and 6,
charattreli zed

i
as crosslinking agent, and at least one functionalized polyorganosiloxane

which can react with the crosslinking agent.

6. Method according to any one of claims 1-4, characterized in that
the first layer of silicone comprises a functionalized polyorganosiloxane with

groups

|
— "
|

as crosslinking agent, and at least one functionalized polyorganosiloxane

with groups



in that the first |layer of silicone conprises a
catal yst for the activation of said crosslinking

WO e@stsamM 8. Met hod according to claim7, PCT/BE2005/000001
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characterized in that the activation catalyst is

sel ected fromthe platinum -3odi umor tin based

catal ysts. 9. Method according to any one of clains
5-8, characterized in that the first |ayer of silicopne

cWhATT Grsreach Wilhdheicsasslikndor9eRsr wksa%r eQBRriseR gk (past one
féﬂﬂém@u%%’f’a rising the adhesi on nodul ators, the
[ors and i nhi bitors, [

I on accel t he pignents,

o o ARy i AR S e

finr ﬂiat'tﬂ%eﬁrspfayé'r|df¢sﬁl‘it§i‘>riescbﬁfp‘ﬁ|§§§% *@Etél?@tt ﬁdﬁQIh@fadlb(/atlon of
exposure to an ultraviolet radiation. 11. od

agaidrarpaglinkinglesictiono, characterized in that V\,hen t he
| ayer of silicone is hardened by heating, it is heated
at t enerMethodsaadording B0H8I0) 7adhanaciganed liy that the activation

100- 0C. 12. di t
PRt selgoied Remihe BT Thofugi ot AT Stelysts
of silicaone is hardened by exp osur?%to el ectronic

‘ adi at PorMethod m@agée@?ydpﬂﬁ SRS arfe drresigrized in that
ifez'ﬁr&h ?tcﬁr%ﬁ&%é Q:otnli}?rﬁsé(#? fbﬂéﬁloh?%ﬂe 8F more additives
.4-1 .6 mMm

cone I ckness
adhmémgmmsha g?oﬂp Jcon?pnmmg e Adtidsioh emmhmdtmg, the reaction

any one of cl . characterjzed
s@e%arata%@nfifnn@@rqréoth@ Rigmsnts dhegl rﬁ gaﬂwe fillers.

pol yor ﬁgnom | oxane, advant ageouslé ) ) i

pol ydi 8t MﬂtB@(ﬂ a%eeEing fhany alepkelaies i7o%, chaacterized in that
C I t vant S

bgwtne;‘fﬁ‘% gne y%lg@c;r%p‘? I'%‘aqgen 8 I‘?e%‘?ﬂ@ bzpbglfssgqggsure to an
uUttn'aawlei eidiatioh. at i on.

11. Method according to claim 10, characterized in that, when the
layer of silicone is hardened by heating, it is heated at temperatures of 70-
200°C, advantageously 100-180°C.

12. Method according to either one of claims 5 and 6, characterized
in that the first layer of silicone is hardened by exposure to electronic

radiation.

13. Method according to any one of claims 5-12, characterized in
that the first layer of silicone has a thickness of 0.4-1.6 ym, advantageously
0.7-1.2 ym.

14. Method according to any one of claims 1-13, characterized in
that said second layer of silicone comprises at least one

polyorganosiloxane, advantageously a polydimethylsiloxane with acrylate
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15. Method according to any one of clainms 1-13,
characterized in that said second |ayer of silicone

wepneEes at | east one pol yor ganosi | oxane, PCT/BE2005/000001

advant ageously a pol ydi net hyl sil oxane with epoxy
function, and a catal yst of -Bfe i odonium salt type,
and it is hardened by exposure to ultraviol et

radi ation. 16. Method according to .any one of clains
1fingliopn ki Fatalyst ol e KarmesdVBha Adipdtagiously of the

Sbéﬁf@%n%%%bé,%ﬂ g,{ Ra y%ﬂﬁf@kdﬁ&é@ﬁ%ﬂﬂ%?l%?(readiation.

advant'ageously a po ne I'si"'oxane w th acr

focurt 1EoRshdd Pabb e, 36 (b oh8, SPEREPS 1%, fitatiefized in
fyagt i o4l OBe€bEt Naydrc Icadi siicone (acobeses f uact ileadt. one

17. Method according to any one of clainms 3-16, .
chalyatganosiexanea: edéntageoislyea- pohuligiegndsiloxane with epoxy

iB8he HEH S Fa' Tl B BRI SRLIRE] o iPe HaRined by

&P RRUIFE A6 SRehVIdIbt fadliatidmose crest height varies from 3
to 50 nm advantageously from5 to 25 mm 18. Method

accor dif §IVithY af8tdRl. & BhifBode bf cl&ifd act B érfdcidhized in
that the second layer Of silicone is applied to the

fihadt saider seeord quayer t pfwhstisosan camgasesondB tleasts one

g/ 2. advant ageously from4 to 15,qg/.nP. . t
el e Sharis SRtk n PormIIoEd M gorviate
t Biadl/or hepbky Sunbafer apfl &i Id ceirdensd bheegpoand tayettraviolet
of silicone have surface tensions which are close to
etashatinméacrylate mndéon epexy naiondoh slesienis rgdiptioh (aerylate
t%’ﬁo m 20. Method according to any one of clains
1-119, "chHaracterized in

17. Method according to any one of claims 3-16, characterized in
that the three-dimensional microstructure formed by said first layer of
silicone and said second layer of silicone consists of microembossed
motifs, whose crest height varies from 3 to 50 ym, advantageously from 5

to 25 um.

18. Method according to any one of claims 1-17, characterized in
that the second layer of silicone is applied to the first layer in a quantity

which can range from 3 to 25 g/mz, advantageously from 4 to 15 g/mz.

19. Method according to any one of claims 1-18, characterized in
that the first layer of silicone and the second layer of silicone have surface
tensions which are close to each other, from 15 to 25 mN/m,

advantageously from 21 to 23 mN/m.

20. Method according to any one of claims 1-19, characterized in

that said substrate and support consist of paper, notably calendered or



that said substrate and support consist of paper,
not abl y cal endered orsi zed paper, a plastic film

wmoeaoalobisesrade of pol yet hyl ene, pol yester, PCT/BE2005/000001
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pol ypr opyl ene, polyvinyl chloride, polyam de. 21.

Met hod according to any one -&7 <l ai ns 4- 20,

characterized in that said adhesive is deposited on

said first layer and second | ayer of silicone either
byizedaPrrgr dar etastig §hns 1afablyy épade ohpalygthuigneenpolyester,

2 I @i . ¢l ai characterized in
tﬁ)gwc}éw%heg%c%&@%ﬁo%héoﬁo%égo (?i{ﬁldr?g, t he adhesive is

either ,in, liguid for dvant ageous! y_.i n rgani.c, . .
sol yen?%M?tﬁogr?Cé’r%q’n'bgo F‘ﬂyyﬁleeroi Ci?'rqshagzcﬁo %rggterlzed in
S@ldtdsdiar fahedve Midtpdsreq o6l $Hd t MrstMyINan@f sédcaid ayer of
4-22, characterized in that the adhesive is applied to
asilicen¢ bitaepbwnsoating diresthadv saiclgyers oybw lEmination.

pol yvi nyl chloride. 24. Method according to any one of

cl ai s 22: RRthod acactding tedldim ROathawmcierzerhia that, in the case

appl | cati on, of said adhesive, surface ,qn any , surface, )
¢ B dieRiceqai0s tha agae%ﬁﬂ%@tthw i figuig P BgVataggiely in an

ig\r/gﬁeéhiégo%nf&eiﬁeérggﬁmrﬁén §? wale o fin ‘élfhl%ttc‘é%%olid form.

ring surftace. ree dinmensionally

m Cr oSLBUGRUEE] %MOWJingnfy %F]gs(?r]\é _quﬁgiﬁ]lél gf-éi,ll\gl?waracterized in
conpri §i'/hg a surface of adhesive such as oneé ichTs

t knatethdi aupesivenis| dpplistictoos flesibie pdasthyfilh eadveintagkously a film
according to any one of Clains 1-23 and conpri ses

n&f BBIYYiINYbehlPEdeor decorative, publicity or other

pur poses on the surface opposite the surface which is. )
i n conBédctMethed aguordingriesanyceng ©ff daims 2093 sgharacterized in

| e op) Lti g
(R Suilg B sRRfudP o S 1 AANEHTE sERE GO, SURtlce, the
skhHesive subface ipneadtivith tHy atbrds fioat d Sao B DU gaefegably 23 to

28 % of the total covering surface.

25. Three dimensionally microstructured film, and/or self-adhesive
film comprising a surface of adhesive such as one which is three
dimensionally microstructured by the method according to any one of
Claims 1-23 and comprises notably motifs for decorative, publicity or other
purposes on the surface opposite the surface which is in contact with the

microstructure formed by said layers of silicone.

26. A multilayer sheet comprising:
(a) a flexible support comprising:
(i) a sheetlike structure having a first broad surface and opposing

second broad surface;



second broad surface;(ii) a first layer of a silicone
containing material in a sheetlike coating that is

wo 2oosaiei464 at | east said first broad surface of PEEBHEH2005/000001
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af orementi oned sheetli ke structure; (iii) a second
| ayer of a silicone containi+ifmaterial fixed to said
first layer (ii) as a plurality of ridges thereby

providing a flexible support having on at |east one
broad §iirF st lavesiof 6t S'BCQTPﬁ san@iniea naiesp! thop shesirg coating

harﬁtn%l g&%&r oé(yato cals ds%?cf ’flrgpgrcgéa sﬁrﬁa&:@xbplsﬁlosék?o;ﬁiegﬁéﬁloned

sUrtrace and opposi ng
S@ﬁ@éﬁké@trﬁ@ﬁ@e'\l\herel n said prOX| mate first surface is
in rel easabl e cont act with said three di msnsl onal

sur f acéliib segpad fiRysl ofi @ sdigpPErao AHAINGRMP LYK ast to said first
IR EALROBILT o 0l Rl DU RRI g e By Raving

dehi atddastnond draad Surfabe tieémreos @i mreemhbnkmmat tapdgraphy of a
of said flexible support is not distorted into a
pPiHalitytaf rigges; s cor r espondi ng to said second | ayer

d'ét?)lg%\:fdé%(blg ‘B%ﬁr]bgaghailﬁp aA‘RFB’Qlﬁ"l tHiRt spieek a opposing distal

al sal di stal secon
okesand stitfazé hihersinbsdid arexinsate |f$$taSUr§ader isdnfrelmasable contact

ridge pattern correspongdi ng, to ty of .
| ioshgt oty dﬂm@saﬂepéga}%&&& A l% jsyppprt and  said
E‘)‘?@)Elma‘t‘éﬂﬂﬁfshﬁ‘ége @HBt%@ |n‘0@|%reW Fép?l@!afécﬁﬂ'ﬁéé iddh8nsional

nprises a first adhesive |ayer formng a proxi mate
f topagraphy.ace of said substrate. 30. A nultilayer

Pheet A AL By b T nel IR 25 SRR Shostic
W'sir’ﬁcﬁﬁ‘écbff 44i8 tiaadhe s dre¥e hotiistéakd ihRr espRe4lity of ridges
| ayer forns an OJDOSI ng di stal second

corresponding to said second layer ridges by embossing.

28. A multilayer sheet, as defined in claim 26,wherein said distal
second surface of said flexible substrate is visually free from any ridge
pattern corresponding to said plurality of ridges of said flexible support. -

29. A multilayer sheet, as defined in claim 26, wherein said
substrate comprises a first adhesive layer forming a proximate first surface
of said substrate.

30. A multilayer sheet, as defined in claim 29, wherein said
substrate further comprises a first facestock layer in contact with said first
adhesive layer and said facestock layer forms an opposing distal second
surface of said substrate.

31. A multilayer sheet, as defined in claim 26, wherein said distal
second surface of said substrate has an additional exterior layer applied

thereto.



surface of said substrate. 31. A nmultilayer sheet, as

defined in claim?26, wherein said distal second
waemsacaeoHf said substrate has an additional eRCEBEZI0S/000001

| ayer applied thereto.32. A nultilayer sheet, as

defined in claim26, wherein¥aid distal second

surface of said substrate is printed with at |east one

| rage. 32. A multilayer sheet, as defined in claim 26, wherein said distal

- second surface of said substrate is printed with at least one image.



