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m crostructure on a surface, uses thereof: and m crostructured products so

obt ai ned" The present invention relates to a nethod of.faormng a three-

di rensional mcrostructure on a flat surface of a support, to the uses of
said s nethod, as well as to the products and in particular to the

sel f-adhesive filns conprising such a three-dinensionally m crostructured
surface. it is known to provide filnms nade of adhesive which are sensitive
to pressure, and whose topography is conferred by contacting the three

di nensionally mcrostructured surface of a peelable protecting coating as 1o
support, which is essentially the inverse of the three-di mensional
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three-dimensional structures are obtained either by mechanically embossing

the support comprising a flat film made of silicone or by coating silicone on a
15 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 dgenerally turn out to be rather
satisfactory, they have limited application, as they can only be produced on
expensive polyethylene or polypropylene supparts. in the case of polyethylene
20 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

25 materials or films are disclosed by patent publications e.g. EP 149135
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20  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
L forming a three—dimensidnai microstructure on a flat surface of a support
which wholly differs from the known processes consisting in deforming a

25 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 comprises
the application of a first flat and uniform layer of silicone on said surface of
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oné tb work at very high speed, thus increasing the produciivity considerably
compared to the known prior methods.

For this purpose, according to the present invention, 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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which can react with the crosslinking agent, where R comprises at least one
K 15 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 o ultraviolet or electronic radiation.

According to an advantageous embodiment of the invention, the above-

mentioned second layer of silicone comprises at least a polyorganosiloxane

20 and, advantageously, a polydimethylsiloxane with acrylate and/or epoxy
function, and optionally an activation catalyst.
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replication” drphers shfab8of kaqippdratsuchead arradiae RyippbHaikeesa s 48 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

20  of silicone which has been three dimensionally structured, in such a manner

that these layers of silicone become integrally 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

25 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 fo a flexible surface of substrate,

and in particular fo a surface of adhesive, one applies a continuous first layer
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15 second layer of silicone. In this regard, the expression “microstructured by
“inverse replication” refers to the fact that the topography obtained on the
“surface of the flexible substrate, in particular of the adhesive, is fhe inverse
“motif of the surface topography formed by the combination of the first layer
“and the second layer of silicone, whose three dimensions in space are
20  substantially similar or similar to the latter.
Throughout the present description as well as in the claims, the ferm
"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
25 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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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 conti nuou$ over a support surface w thout having any disruptions
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3 di nensi onal toEogr aphy of the siliconized 25 support follow ng the
application.of the second |layer. This conposition of WD 20051063464
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radi ati on and i+ d-s—Rardened nearly instantaneously; however, the
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advant ageously 0.7-1.2 pm. This silicone |layer, in general, is applied with

. L,
a five-rold ersalysplwheie Rroreprignssat (eaed Qe pdurlenis unsaturtignwiprafesaklysa em
of the type w.tf i 0g. 1ol : : itions
wth a oy EREAESA 1) Bo BASCHRENS Hafindn o Madith SRIREE
silicone may be 20Thiedoinpositisnraitkiliddowe vesreovbr ciercdnapyrises atlditivea gychaber
mat eri al expense, and thinner |ayers may reqyi.r regter care in formation
to avoi d unde¥i3S&bY 'Cmﬁﬁ FPVeh ri‘@iiyc%éﬁja'ﬁeﬂ'ﬁ%zyg? t‘r‘g RRJiEEPN, NamEly| ame
appreci ated t hahediff rhbdéidibtor, for example, based on a silicone resin comprising siloxyl

¥

15 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 fo hygiene and safety,
it can be in the form of an aqueous dispersion/emulsion. The expression “flat 5 ’

20 and uniform” denotes the fact that the layer of silicone comprises no surface
aspetities or roughness which cduid 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

25 support following the application of the second layer. This composition of
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the type with coating roller and Mayer doctor bar for the compositions with a

“solvent or aqueous base. Thicker or thinner first layers of silicone may be

20 used if desired. However, 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

7_ silicone and that the formulation of each coat may vary, however for ease of
25  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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(where the second layer is applied to thé first layer). The power of the W
| anps can r ar{gentafiverapeny ) nherate4@rwiegpsium  hexafluoroantimonate  (cationic

system). In general, the radical systems are preferred over the cationic
systems, because they possess a betler stability of the anti-adhesive
20 (substrate release) properties 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 1o less than 50 ppm.
Like the first layer of silicone, the composition of silicone used to form the
second microstructured léyer can contain other additives, such as fillers,
25 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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45 cm®m2. The microstructured layer of silicone which is applied to the flat

20 surface 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

4 treatment by UV, the UV lamps are positioned preferably as close as possible

C__ 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

25 more, and it may determine the speed of coating of the mictostructured

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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separated fromeach other. Since it is absolutely necessary to avoid any
deformation of the three-dinensional structure of the silicone when it has
just been deposited on the surface of the support, the surface of the

support WO 20 464 I
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If one coats silicone onto a support, such as paper, polyester or
another material, the surface tension of these supports in general is always
20 higher 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 fluotine, one will then observe a
25  retraction of the silicone which can lead to dewettling; 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 suiface of the support



flexibl e sulss s@tBes32€s fi | m whose surface t opography is SUbﬁéﬁBhﬁ(ﬁB%M}odﬁe
I nverse topography of that of the three dinensionally mcrostructure

‘silicone. Indeed, the layers of silicone |fill a double role; the role of
| mposi ng an inver se WD 2005/ 063464 PCTBE200%/ 000001 -13 topography on the
surface of a filmwhich will be nade in close contact with themand that of
an anti - adhesiigealygehoulshifevenithe sarsel Buﬁa@etﬂ@@stﬁépaaeatthensﬂifsonehwrmn s

made fromthe terl |ch s a ied t he crostructured si.

As flexible fidoh @eor\},r\ﬂ gﬁiﬁ Eﬁé@%%%‘ﬁ?h‘?é’i%ﬁe SARBSHPIaes, 3'?‘8?”%
exanpl e, cast éﬂ@oﬁ‘étéﬁ"su%bérhﬁ%lgrcéef ithen sxmenfwmcwnéeebaﬁaw ok teRdt he
form of an organosol or plastisol. O her cast films could also

consi der ed, skhefhreasahotqp&ttqnjl log lsereatblNQmmll’Yaﬂé st@mrgowahtlylremm Istelded,

th [ [ h nt t
cast 11 1'm 5 s PRassE Tof Hi SHotho erevie: pr e Sate Rt R ihreafimensiore Stpgfirs"®
visual aspect \@Hich il \éférp'eﬂldsto 4 farl Q(%B(Fﬂérﬁ%n P[ﬁéWb‘é}Sltg‘WQHg'éﬂ%dr% Which one

particul arly advant ageous enbodi of the inventio one uses as a
substrate a f Iomitsbl'éhélhlghsiudhs,aﬁwaabpttagt inctha LY d’roeieetranipl adiaﬁorpcﬁtegmmyl
chloride film ive,

wh f h. dh
to the adhesi M%{%S? "?Sgé'ﬁq?r(égv{i‘?t@?%eléﬁe%gﬁfﬁ §g%§H§s f) [?‘?led?ﬁ@'ﬁs toi%ean&
of the micr Osﬁr‘gﬁlh‘kﬁ% Sf Hcﬁ' r%gléftﬁ?e T@&‘i’slbﬁey ®fF tRE SRR Ma?/eré ;'&Iré hl@Z@%Ri’/m"‘{dr

advant ageousl y be coated y on the mcrostructured i cone, or
pressed an tmr@/ctm);caub/amyagmshaﬂﬂm ushl/ng Ehe anethadi whichieisi aaneraly usgda

di h d
Solution i n a0 SHGERAE a1 SraCegension iR bEnaRyRhe StesT TRIBRS yrit threg
erful sion in wWaldkp or@éntgo (i @@%éé& mh@&aéeéé&ﬁé d,watBat dlycdrdl, t BRodemBtipinan

adhesi ve wi t hout so vent I C is hot cast on the microstructured silicone.
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layer of silicone can consequently be applied easily to the flat surface of a
layer of silicone which has been crosslinked thermally.

20 According to the invention, one then deposits the second layer of
silicone onto the first layer of silicone which then becomes integraily

connected to thus form a common three-dimensional microstructure ensuring

TN

anti-adhesive (substrate release) properties which are evenly distributed on
the surface of the support, and onto that siliconized support a liquid solution or
25 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
fiexible substrate or film whose surface topography is substantially the inverse
topography of that of the three dimensionally microstructured silicone. Indeed,
the layers of silicone fulfil a double role; the role of imposing an inverse
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nolten state. The choice of the adhesive will determ ne the ease of
replicating WO 2005/ 063464 PCTBE2005/ 0000014 _-14 the microstructure of the
silicone and the nore or |ess permanent nmalntenance of its inverse
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can contain orf$CHrasBPYPERRAIeNSROlYWEREIRNE E’rrggpﬁé’em?%m@-e:‘&@ﬁ%&gtﬁﬁi pigicipal
antioxidants, g HecéfZ@Easmef(Mld Sfﬁl f?l'vgﬂﬁgﬁ s % cﬁhf?rltﬁrth% HGES surfackP
clarify the |nvén I'on, Flgure I'n %e raw ng of the appendi X represents a

slightly enl arfgish byosicreaeplication, Vioewxaimpie s ipptive visuad asipech or fof hatriduisr st
| ayer of silicone 2 and microstructured second |ayer of silicone 3 have
been appl i¥d, teERDYERLTEAEPYS. As one can see,. the first and second |ayers 2

and 3 and support c&{rﬁing%eé ?‘érﬁ&ﬁ%ﬁ‘%ﬁ?féﬂab@bﬂb%ﬁﬁb&ﬁdﬂt of the invention,

t hr ee- di nensi onal m crostructure S mcrostructure 4 conp s
plurality of arrestise®@s aisdhsatchatilexibisifim sfich las ariplastict filne,t for eskanagler a3 - -
fixed to support 1 viag the fjrst layer 2. Together, the first silicone | ayer
2 and the secd?ﬂiy‘gwli‘“jﬂ‘ﬁ ¢ flray “@qssrwﬁ%%m%fﬂ}ﬁ%’swg | 9 e {% 8805

on support |. Thersi kd qRai sV T RGRicR AT UR WHIGH SHAP oRHEPRY thé Sniddiseh
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extend from bottom zones 5a conti nuousﬁiy 25 over crest zones 5b to provide a
surface adapt drhage ofeheaserestaudistadasiicone. dhetiayer ohadhkedive, inTthet phge awillt y
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film(see Fig.o)tha dificsie Wy NaminARne sisiRy WhilaMindtldn device. During a direct
coating, the adhesive will be in liquid form, for example, in solution in an
organic solvent or a mixture of organic solvents or in an emulsion in water, or
20 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 fo
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
25 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

o



have been dgpombée84n the mcrostructured silicone. WO 2 B
PCT/ BE2005/ 000001 .- 15 The follow ng tests and exanpl es glgf%{er i%&g?lr ate
‘the invention although they in no case limt it. Tests on a pilot
installation The materials used, the operatfng conditions and the results of
the tests 5 are given in Tables | and 2 below. 1. Coating of a "grid" of
silicone on pribsi nicwstuetirpamér e siticanéngndf thise M ost r lessurmanargnitd

shaped”) layer of .silicone.is carried o erse" en V|n t hat .is by
pyrani ds on t HB2 pwagcgfotfﬁ% ‘“%%IF?HB@FOSL{W@@ &C@&ﬁﬁssm%r SvE tam‘ﬁﬂéé?ed
shape or be siffictadiricfurdd ddhddiver g Iété\aé(bgalﬁad tcP adgi¥n 'ddj @dtegubﬁ & a dlspiag
cylindrical fashion. Characteristics of the engraving (see Fi gure 2a: n

vi ew of the avigdew mgintaddc#ivas, cor2b: panels s -Rayticuleny| W@ﬁewfa&(:br&gefiheesfelfb)
Cyl i nder

No. 58472. chrone coated De th 0 05 n
Di agonal neas e T 8?@%“65@5’5 %rﬂ emg%q’t%ﬂ;% é ge(i‘ncﬂ" %QCW"C
filling of thedppamum &stﬁe&%%ﬂ GikigHd onFd’eﬁﬁc eélveate {Abasach 8'resins

equi pped with doct'or bars, or by imersion of the engraving in the silicone
20 bath, wher evhibe oemdmsrczaslmkexhé)ydhetath:hm bﬁmwﬂnatee &frtbaea/bagedsart hBn
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0 O0 0 10 purpose are preferably 2-ethylhexyl acrylate, butyl acrylate and acrylic acrd

and the adhesives based on natural and/or synthetic rubber, which may or

( | may not be dissolved in a mixture of organic solvents. These adhesives can

contain one or more additives, such as resins which ensure giuing,

antioxidants, plasticizers, fillers, pigments or similar substances.

15 To clarify the invention, Figure 1 in the drawing of the appendix

represents a slightly enlarged cross-sectional view of a support 1 to which a

-flat first layer of silicone 2 and microstructured second layer of silicone 3 have

“wbeen applied, respectively. As one can see, the first and second layers 2 and

3 and support 1 are adhered together to form a unitary three-dimensional

20  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

25  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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they in no case limit it.

Tests on a pilot installation

The materials used, the operating conditions and the results of the tests
are given in Tables 1 and 2 below.

1. Coating of a “grid” of silicone on presiliconated paper

The coating of the microstructured (“grid shaped”) layer of silicone
is carried out by “inverse” engraving, that is by pyramids on the table of the
cylinder. These pyramids may have a truncated shape or be sifnilar to a
pyramid having its apex removed in a cylindrical fashion.

Characteristics of the engraving (see Figure 2a: plan view of the
engraving, and Figure 2b: cross-sectional view along line lib).

Cylinder No. 58472 chrome coated

Depth: 0.050 mm.

Opening: 0.100 mm '

Diagonal measurement of the pyramid: 0.500 mm.

Bottom: 0.015 mm.

The filling of the engraving is carried out either using a closed 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.

tn~ NQ a)V0205083463 a) a) N '~ Np - Ca3 CO C N C eoT@ee@ds/oebich O O C
p
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CL in in Owmpz2dospses N (1) 1- r NO) d to (O W 2005/ 0BEHEE2005/000001

1' CTBE2005/ 000001 -17 The Brookfield viscgsity of the silicones was
neasured (spindle 4, speed 20 rpn), unit" Yite centi poi se = one nPa.s. 1)
Si gnback 13 is a sized paper with kaolin of 130 g/nR2. 2) R630CGE (SS) is a

m xture of polyorgaposilo wth.Pt t al yst 5 w thout solvent. 3) -
(V002G (ScrA_709) TBSaBiRatEis vitcdbiy el B tifianes, slis. oists b BhAeR 4 o
functions, and it | hn Ssiftise &f orle axy-2-

met hyl - 1- phenyl pr o%gﬁﬁggﬂmghg?@ﬂﬁi at or?ef r%m th)ﬁﬁ gorrpany Gol dschmi dt .

|0 4) UVPC 900\ RP i ) d | i Si | at
functi ons, and) i SUTRRCH Fra Peel HALRE R I a0 OB rotigt 10

phenyl propanone, f¢ any Rhodia. (5 S a mxture of

Dol vl et hyl 9T ox aRES0RIn BRI B, Al o “Beltiad e SibRafed il Patalyst,

2- hydr oxy-2- met hyl gdnBhesyiveRf,opanone from 15 the conpany Goldschmdt. 2.
Coating of the adhesive Formul ati on of adhesive used: Acrylic copolyner in

solution in asm xt I i ls : g ?9& fai
(princi pal solag]ent Fﬁ@ﬁﬁ? 36&% ggg?il%%rhgﬁgg}%ré?: p(&{yﬁl&ﬁ@tg}ﬂ) yi ngbﬁ'lprlsmg
tenperature profil acr/fl€, fubGond0aad it 20 (lacEdain tite gresence bin2+Hiydroky-am

wei ght of the adhesive: 20-25 g/ n2. WO 2005/ 063464  PCTBE2005/ 000001 -18
methyl-1-phenylpropanone as photoinitiator, from the company

Goldschmidt.

10 4) UVPC 900 RP is a mixiure 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 mixiure of polydimethylsiloxanes functionalized with
acrylate function and of 2-hydroxy-2-methyl-1-phenylpropanone from
15 the company Goldschmidt.

2. Coating of the adhesive
Formulation of adhesive used:
Acrylic copolymer in solution in a mixture of organic solvents: 17 kg.
20 Butyl acetate (ptincipal solvent): 2.8 kg.
Crosslinking agent: 0.160 kg.
Drying temperature profile: 60°C, 806°C, 100°C, 120°C.
Coating speed: 20 m/min.

Gram weight of the adhesive: 20-25 g/m?.
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M8129 is a sheet of glossy white PVC having a thickness 90 pm.

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

inverse engraving yields excellent results.

Figure 3 is a scanning eleciron 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 polyethyiene film of a two-faced polyethylenated paper, is

microembossed with heating (110°C) and at low speed (0.2 m/min) by an

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

Jt h%)oooom
ng o sol vent
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filmof PVONO2b&I06B454t here is no alteration in the surfacecappemosooeiof the
substrate film This is not the case with the m cro-honeyconbs of Figure 4,
where the surface of the substrate PVC fi-ll#is altered by the ‘

m crostructures 10 of the polyethylenated and siliconated paper whose

enmbossed cres ar ch er, .and | ess, raunded: the m cro-honeyconbed
pattern i s vi 5?‘8[@%4&71“986&3}%}5“%\%%4#%i‘?ﬁ ahg‘l%PE%%Sﬁ”%e?WEﬁde¥ﬁpween
aneliorate th{@%%@ﬁ,@e@gwﬁ%n{z{wough to the substrate, the prior art
may use a thicker substrate to |essen or blunt the inmage transfer.

Advant ageousl y, prAseonedamnbots,nthe dnveRitive oheropirusieniedi swppart deuson the
rounded m crostructuted crests ,ar ridges which, |essen or, prevent siligcone
crest patterns‘t"'rf%ﬁ;%fjg % KHIGAGR (F &gl.gegﬂb\égryarpggl%feg@ ress‘ﬁpﬁgc@r.e ’F?Hféd,ecfﬁé

m crostrucs ur i ! i i on
cf ur g %%ng g}é)gnhets&% d\l?ﬁi%ﬁﬁ?révéﬁté%ﬁ i’édhd’&%’th‘éypoéﬂﬂﬁréﬁ FAREER

define the topogra e adj ace proxi mate surface of the substrate
whi | e not tr athsf isnadengf thevsilicdne patter te thmkedasy of thewgdstiateoegh 2@exible he

di stal surface of .t substrate. This ans, t hat ,use of thinner subsirates
or facest OCkSﬁ%)PftJ;e\? Go tb'lsgﬁ"@.r%.'sdb) gﬁfsr%@j_h{n gie ¢ iar?ieo?pp%@?mﬁw} the
possi bly be u . et | b : H@\fc | | sl
unnecessary t%ﬁﬁssﬂééjtgnfm%dghfst% %@%te@s%&m?sg?m%@ﬁ%ua 02??§egotf lf:' Hieeé’b
usi ng a patt ewheck $hd sodaee lof tiee sbibgtrate BV filmrie sitere@ byGheemidrestraciames

Si 11 cone. Bh pPbdn? R HanIRsE 2nthalispaRE REPBE Jianth SBoSHRA dRpRaAIS
05 0 LT LIUCHFRAGEE E0ls el R hdomgRE S R i o ©
(6 O4) O flthro@ghtthé MVC! finNwitich theNcr@ség deform. OJomejiorate 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
15 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
20 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 maierial 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.
25 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.
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C4t Oh UVVO25/Q8346F - N N co U coco NI EN O U W URCI/BENOHTPOIN O')
co .y CcoCNC~ F'" coOlI- atoato'gCo>4Li' 4 N |- Y NW

2005/ 063464 PCT/ BE2005/ 000001 -21- 2. Co h‘ng of the adhesive Fornul ations
of adhesive used: 1. MP 500 (Solucryl 340: acrylic copolymer in solution in
a mxture of @& ganiGoathhg eftthp adheSiven wei ght: 24.5 g/ nR2 Viscosity: 135 cps
(spindle 4, v20, Brookfield) Drying tenperature profile: 70C, 90C, 110C,
140C.  Coat i ng FopeethticHy of sdhesivs udd:980 (Sol ucryl 615: acrylic copol yner
in solution in a mxture of to organic solvents). Gamweight: 16 g/n®

Viscosity: 7901cps (dpispl gad!ucm?@.mBé@aghé 8pElyntEhbIGIRSP R atrkixeurBraf i | e:
70C, 90C, 110C, 190C I ng sSpeed mmn. WO 2005/ 063464

PCTI BE2005/ OOOWQanicmlm)e Coating of the adhesive Exanple No.
Presiliconated Silicone Adhesi ve Face Results paper (appearance) Reference
A SI GNBACK 33 / MP5QBralv SRAgifiood. Sgiatd ng of

Viscosity: 135 cps (spindle 4, v20, Brookfield)

Drying temperature profile: 70°C, 90°C, 110°C, 140°C.

Coating speed: 10 m/min.

2, MR 980 (Solucryl 615: actylic copolymer in solution in a mixture of
10 organic solvents),

Gram weight: 16 g/m?
Viscosity: 790 cps (spindle 4, v20, Brookfield)
Drying temperature profile: 70°C, 90°C, 110°C, 190°C.

Coating speed: 20 m/min.

-



W PCI0ORP wel 2%0%ks34RP - the adhesive 5 SI GNBACK 13 UV902G, MRS Good
coating of R630CGE (SS) the adhesive, a few bubbles 6 Sl G\%ﬁ%( f%@\z@OZG

*‘MP500 MP829 Good coating of UV PC902G4 he adhesive, very few bubbles 7
SI GNBACK 13 UV902G MP500 MB829 Good coating of UV PCOOORP the adhesive, a
few bubbl es 8 SI GNBACK 13 UV902G MP 529 Good coating of UV PCI900ORP

pol ymer 60p the adhesive, a few bu SI GNBACK 13 UV902G MP500 M2629
Good coating of R630CGE (SS) the adhesjyve, f ew bubbl es 10 SI GNBACK 13
UV902G MP500 M2629 Good coat | @M@g&é@&éﬂ%&ihesi ve, very few bubbles
11 PET 28p treated LNI902G MP500 ROPP 58p Good coating of RE310RP (1. 6)
cl ear the adHeapiydo. vePﬂesmﬁ‘é\ﬂteSul%)I%’écoF{éf crAshesver| S| GNIBRCK 13 / Messti® veg29
Good coating of UV PCO00RBet he hesive | Referenge C S| GNBACKapgedrar¥2P80
M2629 CGood ting of-—M_PCOQORP 4 he -adhesi-e—12-—SENBACK-1-3-LNMIO2G-M2E2
Good coat i encRAshBENEEEK TPhe [ddhesi ve TDEPQ/L { MPPBlibbl ed CPSY RAHS &
UV902G MRIB0 M2629 PeuVéecoidkiati ng of WO 2005/ 0634 64diyiraTaSE2 ) Gt 4D6g0dL 23
5 SIGNBACK 13 uvenz2G MP500 Mo829 Good coating of
RB30GE (SS) the adhesive, a
few bubbles
6 SIGNBACK 13 UVa02G MP500 Mo829 Good coating of
Uv PCR02G the adhesive, very
| few hubbles
( 7 SIGNBACK 13 UVo02G | MP500 M9829 Good coating of
) UV PCO00ORP the adhesive, a
few bubbles
8 SIGNBACK 13 Uveoz2G MP500 M2629 Good coating of
UV PCO00ORP polymer 60y | the adhesive, a
few bubbles
9 SIGNBACK 13 uveo2G MP500 M2629 Good coating of
R630GE (SS) the adhesive, a
few bubbles
10 SIGNBACK 13 Uvao2G MP500 M2629 Good coating of
uveo2G the adhesive, very
few bubbles
11 PET 28y treated | UVB02G MP500 BOPP 58u Good coating of
RF310RP (1,8) clear the adhesive, very
k" few bubbles
Reference B | SIGNBACK 13 / MP500 M2629 Good coating of
UV PCO00RP the adhesive
Reference C | SIGNBACK 13 ! MR280 M2629 Good coating of
UV PCO00RP ihe adhesive
12 SIGNBACK 13 uveozG M2629 Good coating of
RB30GE (SS) the adhesive, very
few bubbles
13 uven2G Uve02G MR980 M2629 Perfect coating of




t he adhesi v&0 2965/065¢3bl es 14 S| GNBACK 13 UV902G MRO80 M262BCTZBBN0Z0eIINg of

UV PCIO900RP t he adhesi ve,

very

A

L

few bubbl es 15 SI GNBACK 13 UV902G MRO80 MB829

of

S

\nd

e

ng,

Good coating of UV PCO0OORP t he adhesi ve:zéery few bubbl es 16 SI GNBACK 13
Uv902G MRO80 MB829 Good coating of R630CGE (SS) the adhesive, very few
bubbl es 17[SIGNBACKTI3 UVI02G VRYB0 "WBB2Y Perfect] coati Ng Of the d¥HERfa hdE
adhesi ve, ho bubbl gs Reference D S GNBAg 13/ 80 MB829 Gcig’gaécoati ng
UV PC900RP t he adhedive One notés that dven with a very th hu strate
facestock (faces of |fdiexBhCike 1PVC|iUMoa2®Gf (GOREHED t hji MREESSS ( M2GASY coatiNgofd O€
not see the sili conq_,\p@éé(@gp, i mMge transferring {through. 5 {H%satdﬁesWe very
I ndustrial| applicatijon 1. ati ng of silijcone with "inverse| engravihg, " a
pol yester | doctor bgr. The materijal used,| the opefating conpfewiBhbleand t
resul ts of FTNe 5TesSTH@RNEATGKYEN 1[VEREE [VRESOW. | hBe2BN€ CORELBTcaMing BE
m crostruct ured Iaye(rH}):)f silicong is thus carried out by |m‘§rse engr avi
that is byl pyram ds P&Y0REbl e Jof the dylinder.| Charactefl ﬁdh?‘@r"%ﬁ
engravi ng:| Cyl i nder |chrome coated Depth :} 0.050 rﬁm 1s W dt hfew tiB6leam
Opening : P0G idageRak 1?'53;“?]'0362'@ MR9BO | M9829 Good coating of
RB30GE (583) the adhesive, very
few bubbles
17 SIGNBACK 13 Uvanz2aG MR980 Mo829 Perfect coating of
Uve02G the adhesive, no
bubbles
Reference D | SIGNBACK 13 / MRO80 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.
5 Tests of industrial application
1. Coating of silicone with “inverse” engraving, and polyester
~ doctor bar.
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



WO 2005/ 0 o 6ebR2005/ 000001 -24 of the pyramid : 0. S0BCTYRE2(88/00000 :
0.015 mm The tixation of the mcrostructured |ayer of silicone is carried

-out by using 2 Hyg arc-lanps with a power2dof 120 Wcm under an inerting 5
at nosphere of N2 (<20 ppmof @2). | WO 2005/ 063464 PCTBE2005/000001 25 O

OOON wwQO C G. . la ONOI-aOd aUr Uv a)
'Ncll N1~6 N 8?“:%@@_?}’5!&00??\]@%6’\' EQ Va) (Da) a 050 0 O CU

Bottom :0.015 mm

The fixation of the microstructured layer of silicone is carried out
by using 2 Hg arc-lamps with a power of 120 W/cm under an inerting
5 atmosphere of N2 (<20 ppm of Og).
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K(0L U YwoRostsN«E Na) EOpEO0) C7, -- 0) CE00 c =
Nl.( N:U)NO(Cgégo4Eh E)A EME- u) cr, U))D Q-O(oq)l%?)’%%/é'f'%d"g“% rG

“cO MMC7 ¢cS(" N EO NyYyE) mN 00vo3E3En n»O " Il aaPn. ONE
c,i N.- CNk") CO a) UW 2005/063464 PCTBE2005/000001 -26- 2. Coating
of the adhesive Fornulation of adhesive uged : Resin : Solucryl 360 AB
(acrylic copol wrerbbazl%% g@thesgclih/g&%le: Butyl acetate; 150 kg 5 CrsSI I nki 0Q
‘ Formulation of adhesive used :
Resin . Solucryi 360 AB (acrylic copolymer); 720 kg
Solvent :  Butyl acetate; 150 kg
. 5 Crosslinking - L L -
agent :  mixture of 2-pentanedione (1.5kg), 3-isopropanol
(0.8 kg), Ti acetyl acetonate (0.188 kg) and Al acetyl
acetonate (2.02 kg).
Viscosity : 1300 cps (spindle 4, v20, brookfield).
10 One ...... can thus see from Table 6 that like in the case of the
tests on pilot installation the coating is carried out under excellent
conditions, the adhesive performances and anti-adhesive values being

substantially lower than those obtained with control test.

15
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z 00 "~0OrcoCo QNVIiI 0) 0 00 ncccc CNcucuOOOU 0O

OO0 00 B 0O) Q.0D r ONMd ni-28n'Tiri mnl lrrr W 2005/ 063464
PCTI 1f 1 1 2005/ 000001 -28 Figure 5 is a scanning electron mcrograph of the
mcrostructured surface of silicone (top left side) and of an inversely
replicated adhesi v&igyeobtinra scghiingi depirept Migiegragic of dhagniagostiectusedod of

L et o shagh it S CBBPRRC g bERrC8: X TRRBHE TR el 1)
(bottom right side) obtained according to the method of the invention on
industrial application (60 x magnification with a 68°tilt). .

5 Like in the case of the tests on pilot installation one can note that the

" microstructured crests are very smooth and the conjunction of rounded
crests and of relatively small crest depth of about 10 pym, cooperates to
greatly reduce and even prevent the visible transfer of the microstructured
silicone pattern to the distal surface of the adhesive coated substrate of the

10 flexible film of PVC. Advantageously, crest or ridge depths less than 15 pym
may be used to help lessen or prevent the undesirable visual effect.

5\_ Figure 6 is a scanning electron micrograph of the initial contact
topography between the adhesive surface and the surface of the substrate
support which receives the self-adhesive film microstruqtured according to

15 the method of the invention. As one can clearly note from this micrograph,
and more particularly from the plate crest bordered and divided into four
squares of the same surface, the percentage of initial contact area may be
made substantially lower than the values obtained with the microstructured
adhesives known to date, which are higher than 35%. Here, the contact

20 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

K may vary and in one preferred embodiment are from 15 to 32%, and
preferably of 23 fo 28% of the total covering surface. In these preferred

25 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 pianar and will give by microreplication a
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crests and of relatively small crest depth of about 10 pm cooperates to

greatly reduce and even prevent the visii#% transfer of the microstructured

silicone pattern to the distal surface of the adhesive coated substrate of

the 1o flexible filmof PVC Advanta eousg: %ﬁ:st or ridge_de th | ess than
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15 pm may beplﬁ@d Fﬁcmﬁeﬂﬁssen HFt Bfag Gﬁ%‘i—?s!'}qeabpe rmaed ect .
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nto four s sauaresph bRRSHAIT R| A, it BRREF EAAaReAL dibhAlpsomact
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m crostruct ur efpliedieihoshe Kimoyeaidofiatie, lmdeiatelyeFchhwthehwrfé?@é?/ooﬂ-er e,
the contact 20 area is about 25% ﬁ_@r;dl ng on the appear ancedﬁf
adhesi ves useaupp@rwégm@esb@c;&metwb plangy sUkaces sddbgiGigsie oﬁa@heﬂge t he

per cent ages ol wid Yol AR Hiseslik ERS MBI RIS cPARASh SefduiipRd « e

substrate suppor rn~one preferre e from to
32% and pr eﬂ"ﬁea'hicm@*iarﬁ&lé ford@dd by theeadivdsive contadt wthstvef alsiect sorfabese

preferred 25 enbodi nents_this | ow | evel of contact rface allo for better
reposi ti off nga@ngcysamscaEbegiby the %taﬁ@sw%aw PRt he@%&raﬁﬁw ia{e /RN of

Lhe P2 cohfhc SORLURE! ol i Shaliophen Bieah sl shidacgna’ (e

adhesi ve surf alimiredtionhef meppotkétbeofceasum:mls cmmstmwra:bﬂ yh@nattafacmwd)fwi N
give by mi croregl I cation a WO 2005/ 0634 4 PCT % 805/ 00000& %
ni cropl at eau. 2f0PSIREr Gy ﬂ?@]@PﬁF%%tQFbQ Rhesive pre leB‘étha ] %‘"‘cﬁlesnal I
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(of about 70% or nore) provid _
reposi ti omabl eanheauwss ethel rafidh earsch sconopletd esuppressibnb oapgtputsiohoof fhessur e

iim sald fi PRERESIGhAE: B & Sk BT eriS (bahrasklesh t4S Plas siitaces 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 fime and the temperature fo

20 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'si}icone layer 3 has been applied, hardenable by ultraviolet

25 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.



suppor ti ng vohhesjheesause all the planar surfaces of the ‘ib%ﬁ{}ﬁo&oo@d%?es' ve
in the formof plane plateaux are then in full contact with 't jec

-surface. The mcrochannels formed by thegadhesi ve contact with the object
surface io and circunscri bed by the object surface and the substrate's
i mredi ate non contact adhesive surfaces have a depth which allows an easy
egress and el im nési showh, bhe gatkets tdt e pencentageudft adbesiveasuifice

interf f d th f th | f - adhesi duct .
The i npl e cBRALREPe KBmRdiaSGrin, FerEGr L e A ﬂeawE@E;t&e SPlai ¢
are formed 15,¢ |9éLf§:%| \{gvh!ebé fle@ns! 2709D | {RlLnE IR Xert %rca li&tle?'ég‘ of

these pockets of air. a greater pressure is then he pl ane
surfaces of fdllewdifferent plateaux of adhesive can extend substantially to

the plane valleys of the firgt, |ayer. of | i cone depending on the exerted
pressure, the viscoelastici t@ tﬁ‘ 8%2?3 @5:35}0\‘"‘1 he adhesive, the time and the

tenperatiure to 20 coal esce i jorf g@éorﬂ@gﬁ] conti nuous surface (w thout
the original mcrochannels) 1In c ose contact with the application(object).
Figure 7 is a diagrammatic represefbati orR234t t we WRWensi ons of the process
of the invention showi ng a pre5| l'i coni(ged sappprt (1, 2) on which a

m crostructured silicone |ayer has been applied, hardenable by ultraviolet
25 radi ation, !ta'shméqi|b%§lsann®ﬁedeth§bth%@mh@at%ulrttﬁla‘é@edqawiagndhmadheswe

T oSt g U B0 SRS oA Bk e s B B oS
m crostruct ur egrrb&y@nids3 to and \alllegs dornsed iy tee fitsh fwtvianer af faliesieoekidg. WO
2005/ 063464 PCTI BE2005/ 000001 30 As shown, one can note that the percentage

8{6 \e,:ﬂrgﬁl ;/ﬁesgz'ﬁ&szm%im|\m'fiP'IOSB'éC'ilwiﬁedl ately in cont a(():/t with the suifage
bei ng cal cul at ed a?e%n:g% 36\% élkésg# Sd;[eg%%aa%gj\)aﬁg%@é t‘?\Z\t éne% ancgpﬁl(gi[%(ﬁ.P ;
s/ S= 2371 =0. gvicrostrddiwddogutface of silicone on any type of substrate, such as a
15 cellulosic or noncellulosic paper (calendered or glossy, sized), plastic films
e.g. polyester, polyolefin, polyethylene, polypropylene, polyamide (uniaxially
or biaxially oriented or unoriented, monolayer or multilayer, with or without
_érinting or designs, colorants, processing aids, fillers and the commonly
‘]i(:‘nown additives) and the advantage that one can coat the silicone on a
20 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
Q\ | invention are that one may obtain extremely regular microstructured motifs
whose crests may be configured (e.g. small height and rounded) so as to
25 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 o apply, for example, large emblems on given surfaces. Indeed, in

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



It shoul d bwoabesessied t hat t he adhesion interface betweertTbE20esibosilve 0
surface and the application surface is substantially planar because it
corresponds to the valleys forned by the-Blrst flat |ayer of silicone of the
t hree-di nensi onal mcrostructure. Besides the already detail ed advant age

t hat one may obt(gin a ,mcrostructureqd s rfa?e cif ,si%icon on Flny tépe of
substrate, sucisonge ¥o5s.appliadeOne giten P BIBeNate, HoEKets af @laerdahbr

gl ossy, sized), XY : r " '
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monol ayer or notdurl sgavetinve t bfter thiet reapylication.ntTing oricetugheed c aldbesives,
processing aids, fillers and the commonly, wn additives) and.the
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advant age t hat2ei9Edingn teodhe t RESSaNt; ABiFETUGRH Q?‘RW%U%WU Haning.v 938%i gh
d e. : ] j 0): h
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met hod of the presy@mt icom Wik et opnmoreyfirgdrsi or exthiamd! gndegubliows the

m crostructured noptifs whose crests may be configured (e.g. small height
and rounded) sefirigationthreigh the rsiochanaeissoraes, of Ry Uss WhRISESNBYKaveh

whi ch the mcr | hesive is applied. The principal use
of am crostru@%ﬁ?éﬁagéﬁgsai vgwésig?ﬂlg({aﬁl% "makes it easy to apply, for

exanmpl e, | arge enbligndll @e gpparent Yrdmadhs . fotegtsingd, thiab vadensimlermive hdislds
remove and reappl )6 the enblemto position it better WO 2005/ 063464

PCTI BE2005!%00008Y be fermgdacasidiag;te the pigsenidpvenhen sidedingssnevelarieaseat e
pockets of airgcau Lt -@a LV, ' ' |1 j on
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m crostruct ur elatdiedi weliclescpegi bg empldyedrinsantvidevwenletp nofabbpilsattary
repositioning, easy 5 elimnation of bubbles during the applicatjon by

si mply appl yi n§ckdingaiin Bieeipaaction. ofyMary olader 9 C f pRdlp s sutaklen v,
and it allows oy al Al h I : gas
ani ch mmy nave 2gennt BhtRkie VEhRY n BIRGHAC SR Srq bfThic Pangl]
fromthe foregoapdhaveat widthi efild0,i 50y eididi oret a0 tdne loesnore with a length usually at

least as long or often 1, 2, 3 or many meters more in length. Such panels

FE
g A

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:
20 (a) a flexible 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
25  sheetlike structure;
(iii} a second layer of a silicone containing material fixed to the first
layer (i) 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



i'o may be {@fimsoaseording to the present invention incl UskPgrshod8dab1
release |iner, a.novel pressure sensitive adhesive | abel having a rel ease

- liner and that such articles may be enpBdyed in a wide variety of
applications including in the production of very |large graphic panels
suitable for placenent on buil dings, vehicles and bill boards. Such |arge
gr aphi ¢ panel(b) k6flexiblersubstratehayvingod paoxingte fitgieuwfacesand ppposing distdit h a

| engt h. - Such SesRee surigre afieied e Pbiranth it SRR B b PG gontact
m L1i et er s Aijh Ple hss dirtBiSsiBhal ifRe snbediamnie Dipgdteahd Y88 br&kinisted

mul til ayer sheet conprising: 20 (a) a flexible support conprising: (i) a

sheet | i ke st rfirslt wswrfacayi hags aaf | mstingr daversahyf asplisated piveenglimsmsiortalbr oad

surf ace; gii) a first layer of a silicone containing material e.g. in a

sheet | irke’{ '@BMPREYthat is fixed to at least the first broad surface of

" the aforenentione | Kg ICLENRBRA flbkible UPRBAN < | et By €
silicone contai ni %@mﬁﬁgﬁe %lﬁye%fyrtéobfﬁgef fl!raiélPPe I%ayer@t?iq,?)pﬂ‘)aégér(':'i‘ﬁ;i I moelcl ity

of ridges or disteded inteemebluraitpvofdiidgesa ol aests eogappondinghtavihey secord | east

one broad surface thereof a three dinensjonal to rgphy of a _plurality of
ridges or craY¥: NGRS b SHRSIP 0BEU6RY REFBESYI08/ Od%%%gggg@y( Bﬁe ad‘IS}%xiybl e

substrate haw i i i i I
Surt e whor deeind SURILTB fd fbxble UbSERIA K VRRRRY A Hofd Sny AEEERE | |

t he t hr eqaodi meesti gattErn surfespending toethiel pikralitye of tidges toramesishaf thedlaxisee
first surface has a ting i&versej@y re Iicateﬁ thr&g di nsio?al )

t opogr aphy. 'ﬁﬂ’&pgﬁeetl &é& E?_%‘@u‘]‘? GPHHES e 5 2 Tpbor ey 'prengr dbl y
ot  di Storteaoki%é%e%& Hirfldel off 10k srdbbéﬁgﬁ%oén&frw tﬁﬁfdllg?rﬁﬂﬁél‘{@@ fiskhe

second |ayer ridges or crests e.g ossing.” Advant ageously, the distal
second surface figst facestdckxildler Buloontant ewits thesiinstl adhesiwef layar ayd rthdge or

H)e)c(ir EISte pat tf%éé‘gt%&E Eaey%?'?gpni\irﬁ egr? o%aggsigbucfigtlail tsécgrtud rs'u &8 of the st ts?ra%c. the
15 The distal substrate surface may be printed e.g. using inks, pigments or
colorants, with one or more images, indicia or designs or it may be
unprinted, fransparent, 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 proteciive coating or layer applied

20 thereto.

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

\ latter without exceeding the context of the present patent.



support. wheosuwhsisiate may conprise a first adhesive | ayefr/8i2o85/dddo0d
proxi mate first surface of the substrate. and may optionally further

conprise a first facestock layer in coegBact with the first adhesive |ayer
and the facestock |ayer form ng an opposing distal second surface of the
substrate. 15 The distal substrate surface may be printed e.g. using inks,
pigments or colorants, with one or nGLAIMSages, indicia or designs or it
may be wunprinted, transparent, opaque, translucent, black, white or

col ored, either q.n\pdiidd @F foreing kstipetidimensiohat enicldetrbitstedbnsgrfigice of
the substrate may also optionally have an additional exteriogr protective

coating or |say@cespfpr spapodochargctarized in hRbil GPropriset Ehe applicatinn of Re

ot 11 cat i oS E AP B huitaRr Bk o) foar B s30T s G ST R bbeR Hafi Bk, "or”
the present fgjlieation \WA AHNE6RALF TGO W/ H@RRLRBAY thide WieVisiodallyMet hod

of formng a three-dirnensional mcrostructure on a -flat surface of”"a -
support, chaniscesiructiesd iayenaf silicons maid Sesd laywr afghseeend yesiof siliconest f1 at

and uni form,| ayer qf, sil,jcaone o ajd [ f f rt, and.the 5
application I "F"ie.g%?'lw g9gpe§pasij |ﬂilg‘?1§%§ﬁ § %@ﬁﬁﬁﬁ" ttn%?éd[ﬁ'?%g?%lnal |y
m crost r uct UhRfodtAv@iirelénsrincCantadhas el properilcdy@strbified PQNErY @etheof
silicone becone integrally connected to thus forma comon

t hr ee- di nensiwfege ofithe rsoippotic 5ateakany flpxiglantiface pe substraieo pe partisglar

di stributed regularly .on the. surfac f the PROL t.hat _any.,flexible
surface Bt &b '?%ﬁee,ofr?dbgﬂvlecdeﬁosﬁ@aOi'ur@i@e‘ggﬁ}%digsﬁ'wr@ep%@i tbgd on
sai d | ayers fcrgstdQRRY WHy BRver8bCr aghlicitibHr €éf bythenv ahaR-ARRbh&iahaON Of
the three-dinensional microstructure formed by the two | ayers of silicong|
where sai d |migsesirusgtures farmeshbyaithe twxdayay dlasitieonsgwhere said dayas of

exposure to an ultraviolet pr . .electronic. radiafl r onbi nati.on
Choreor . 15 Seafia Addbiefby Rarqeiiddbitiiaobdil sthsle B IMRAIR G
flexible susbagenielragialsh! 8t & conibialioh eisrapf.a surface of adhesive,
characterized in that it conprises the application of a first flat and

uni formlsayer "of $i M&ARGE for the three-dimensional microstructuring of a flexible

surface of substrate, in particular a surface of adhesive, characterized in

that it comprises the application of a first flat and uniform fayer 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
20 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 sutface 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
25 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 tayer of silicone, where said layers of



on a surfeesoModsaupprort, the application on the fi rstsﬂ(laﬁ)/@%wggm%(bi cone of
|

a second three dinmensionally mcrostructured |ayer of re said
20 first layer of silicone and second lgyer of silicone becone integrally
connected to thus forma conmon three-di nensional mcrostructure ensuring
anti - adhesi ve properties distributed regularly on the surface of the
support, angjitfge ePa%Ed 'b?rha%{eﬁzhé by IeedticPosBY feaﬁssusafe BUAS LltPd\Bolet Br

parti cular of the surfacd of adhdsrve on said | ayers of silicone so that
sai d flexi belecksniuradiationofor sutssabiaationithersaft i cul ar of adhesive, is

m crostructured by inverse replication of the common three-dinensional

m crostructure f@r ertl"iwﬁ ad:tmrdih'grtmtettlwemn@fofsjldnmsomeamhﬂ charastenned | ayer

f | d f WO 5/ 634 BE2005/ 000001 -34
ol T bone nrin Mt henPreacibansignsl MESRiGHaR Bymeduat he Hrat Evarl aici ol et
or ele §r0§¢8orf&$#§}b?§m88ge%oﬁ@;@bg%tc?&hb%gs bedmbfiighod according to

€i ther one of ' ¢C cterrzed e"t fir ee- di mensional--

m crostructure f d the fir a C a f. cone
conprises mcro %oﬁ@ %%G%lplgfstg %y% cﬂ‘dcda%%g :glﬂ'&‘ 8%/&3%?% 'r'? %hé":t cl ai s
1-3, characpReiiged dlmédﬁénall@rrﬁl&tﬁtﬁﬂ;tdré@é‘%u%éé|oYaﬂh@éﬂ@trUCth es a
surface of adhesive. 5. according to any one of clains 1-4,
characterized ing h\?\&thotdhgf:t{drﬂ hﬂoaé(ﬁ)ﬁ oﬂfe & ELfRD9 £ O hE d in that
functionalized pol yorganosiloxa groups as cross 5 I'ng agent, and
at | east onfhéﬁmtamaﬂflsmdna@ommrfdnmimlszmlpotymganwmaanwwmhthe
crosslinking agent. 6. Method according to any one of clains 1-4,

charact & i z8®PYR$ that 15 the first layer of silicone conprises a
‘functionalized pol yorganosil oxane with groups as crosslinking agent, and at
1 east one functitonal i zed pol yorganosiloxane with groups si R 20 WD

2005/ 063464 PCTLBE2005/ 000001
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L

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
15 the first layer of silicone comprises a functionalized polyorganosiloxane with

groups

as crosslinking agent, and at least one functionalized polyorganosiloxane

with groups

20 5



-35 whi ch carwoeemstossth t he crosslinking agent, where R comgriisEsosadoodoaast
one ethylenic unsaturation. 7. Method according to either one of clains 5
and 6, characterized in that the first |ay¥-of silicone conprises a
catalyst for the activation of 5 said crosslinking reaction. 8. Method
according to claim?7, characterized in that the activation catalyst is

sel ected from t Mdigh aan east witholeerosslinking pasel vhara iy sesprises\aitinast one

according to an ne .of cl aj -8, characterized in that the first |ayer
of silicone con%p?yé%@?lﬁnﬁa%gﬁ?r?’on, one or nore additives io chosen from
the group conpri sing dhesi on podul ators, the reaction cel erator,s and
i nhibitors, the pig n[}@? . AEREnG: tone h%FnG{‘?r?g ‘??’m%‘ﬁs?“@g: ck)é{quarlzeg
according to any, ghe B flchiafor/sOslESRE BhHRlal catbRat fol e BLAgatidREE"
of silicone is hardene y heating or by exposure to a ul'travi ol et

radi ation. 15 1saidvoBslinkdoegmeatitivg. to cl ai m 10, characterized in that, when
the layer of silicone is hardened by heating, it is heated at tenperatures

of 70- 200C, advant agequstnodla8cakRig tol dlairlel hebraettizédnia thet ehé Restivanen of
clainms 5 and 6, characterized in that the first layer of silicone is

har dened by expéstalystis selestad Baincthezdakiagnarhesivmigr tinvbered catdy$isi ng to
any one of clains 5-12, characterized in that the first |ayer of silicone
has a thickness of 0%4-NMethquracandimgt mgaiopsng of0clains B-nchdréctavitcdoih that
according to anﬁ@)r&e OE cl aifms_,l- 13, characterized.in 25 that said a cond

| ayer of silico Wb 1V Ofa £iCRRR {CIRRNISER| o AR | 99 R, MG aad @é‘%ﬁsl y
a pol ydi net hyl si it : 0 0 ;
function, ar% abha@l%%:?%q%(} efgﬁgﬁEﬁ@é@@%%&ﬁ@ﬁ%g@ﬁﬁ?ﬁ%@%&,Sﬁg%acﬂéﬁ
benzophenone typecelenators and iftdbitsethabyigengrds ythe swfadtansvared e fillefsat i on.
15. Method according to any one of clainms 1-13, characterized in

10. Method according to any one of claims 7-9, characterized in that
the first layer of silicone is hardened by heating or by exposure to an

ultraviolet radiation.

15 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 o either one of claims 5 and 6, characterized -
in that the first layer of silicone is hardened by exposure to electronic
20 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 pm, advantageously
0.7-1.2 pm.

14. Method according to any one of claims 1-13, characterized in
25 that said second layer of silicone comprises at least one
polyorganosiloxane, advantageously a polydimethylsiloxane with acrylate



‘that sai gy§egRncsdkayer of silicone conprises at (east OBEy/E%2005/000001
pol yor ganosi | oxane, advant ageousya pol ydi net hyl si | oxane wi th epoxy

function, and a catalyst of the iodoni.gg.salt type, and it is hardened by
exposure to ultraviolet radiation. 16. Method according to any one of clains
1- 13, characterized in that said second | ayer of silicone conprises at

| east one fumctiohy cighneschiakaheof dtleakistyeouyby, aagvaEntdgestdlyl 8| theane with
acrylate and/or epoxy function, .and [t is hardened by exp_Ofure to

ul travi ol et be‘?‘%&b‘?’%ﬂ%ﬁ typergnaitds BﬁB}%}ecéBpr‘P%Hf@ttpdﬂ'ﬁra‘é'P &iradtation; ¢

radi ation (acrylate function). 17. Method according to any one of clains
3-16, charact eri 2BdMeithodL Bcepaling fie amy ﬁledpﬁﬂﬁyn@ngﬂaﬁ eharectarizedr 1 f or ned

of micr oenti@eq oy FpeSidnguS. &, °BUPGREC OAPmEEEE ohs° igasE e " °*°
advant a@seougbyofga?mﬁpxé;cezgadmtaléaouéﬁt @oga@ycﬁmgﬂwgilmr@mmeegéx | ai ms

"1-17., "characterized in that The sécond l'ayei” of "silicone is applied to

the first |&yetionnaadgaaaialyst ofvthe fodamumnsgh typenasdtib ighayteaed by

advant ageously from4 to.15 g/ p2. 19. Method according to any one of clains
1-18, char a%’f%%%@?oiwmvﬂq]’?ﬁt%(%'qq'r st layer of silicone and the second

| ayer of silicone have surface _tensions which are cl_?se to each other, from

15 to 25 m m I i_@- Kglhod ageeniding 1o @WZQ@(P‘CZ@BWW ﬂ}‘ SochpmckRyizesc For di ng
conet ot of Bizter S, Spmhd Satde, & 8ops o RPhiRes PATRERNE BBboor - sy

si zed paper polgonjasisiloxdnd, radveritagbyusinda pdlygiohatayisiibxares with \esylate
pol ypr opyl ene, , pol yvi nyl chl ori de, am de. Met hod accor di to any

I 21.
'one of cl ai %d@rzgp%hgfpaetﬂ'%i 284 itﬁ(i)s tyha%ﬁdeggﬂd%adﬁéepwq doqe %134?@1% on
one o _ f = ! _ _ |
said first }a%ﬁgﬁo@ggc@%‘%é”lghd/%.ﬁbggy f@?ﬁ%ﬂy SP%ﬁfdmérraBﬁé‘tﬁﬁa”gdzcgjﬂafH rectly

on said | ayers or Iam n according to cla
charact eri zimhationy.hat, in the case

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

16 25 pm.

18. Method according to any one of claims 1-17, characterized in
20 that the second layer of silicone is applied to the first layer in a gquantity
which can range from 3 to 25 g/m?, advantageously from 4 to 15 g/m”.

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,

25  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



of direct coating, the adhesive is either in liquid form advantageously in
an organic solvent or in an enulsion in water, or in a hot cast solid form

23. Met hogy@essfogida@ to any one of clains 4-22, charact ergdcgsedofsodourt hat
the adhesive is applied to a flexible plastic film advantageously a film

of polyvinyl chloride. 24. Method according to any one of clains 2-23,
characterized in that during the application of said adhesive surface on
any surface, the adhesive surface contact with the latter is from1l5 to 32

% preferabl yizZ2d tpapet5 25Hl4etd fillne totably cowdel nf polyeéndendd. polyester,

di mensional ly mcrostructured film and/or self-adhesive filmconprising a
surface of a@RBEIoRYleePAYvipWechipide RAlyamid®  di mensional |y

m crostructured by the nmethod according to any one of Clains 1-23 and
conpri ses not abl y 2iotMéthotioacerdingats wany poél dfctliajmerd-@0hehapactprzedsias on

t he surface osite the surfage whjch is i ontact with the
m crostructu %@'ﬁleﬁdg?ag%i i§ %M@%Pnsﬁﬁﬁcﬁﬁ l%ﬁ@r nd dedond layer of
5  silicone either by coating directly on said layers or by lamination.
22. Method according to claim 20, characterized in that, in the case

of direct coating, the adhesive is either in liquid form, advantageously in an
organic solvent or in an emulsion in water, or in a hot cast solid form.,

23. Method according to any one of claims 4-22, characterized in
10 that the adhesive is applied to a flexible plastic film, advantageously a film
of polyvinyl chioride. {

24. Method according to any one of claims 2-23, characterized in
that during the application of said adhesive surface on any surface, the
adhesive surface contact with the latter is from 15 to 32 %, preferably 23 to

15 28 % of thé total covering surface.

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

20 purposes on the surface opposite the surface which is in contact with the
microstructure formed by said layers of silicone.

25



