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TECHNI CAL FI ELD Thi s invention re“lmmmwunmmmm cul ar | am nates made wWicSh
structured adhesi ves. BACKGROUND pplications it is necessary to
provi de anyRPsibyRh W th a substanti ahdyonndi storted vi ewplprRunhss

mul ti-layered lamnate structure. In one common application, two
substantially transparent rigid substrates, such as sheets of glass or a
transparent polyneric material, nust be bonded together with an adhesive

| ayer between them O, one of the substrates nmay be relatively rigid and

the other flexible. For exanpl SPECULAR DAVHNATES/ neric fi w,umm"mﬂmmered

to a glass panel as a decorative decal. A polyneric film dto
a screen of a display device to take advantage of the polari ziggeesOr
reflective properties of the fil TEOHNICAZAIEIINe bri ght ness, color, or
contrast of the display. To apply a polyneric filmto a screen of a

di spl ay devi ce, TRisinpYra8§an feé?‘e%lw\ﬁﬁ?ﬁ“la&iaéwnati%“‘é\ﬁi%ﬂg#t&c&}mi S¥¥d/ or phot o
curabl e adhesives are not practical. In these applications pressure
sensitive adhesives are traditionahMa bond the substrates and form
the lamnate. Pressure sensitive not require a separate

curings step |ikey h@ay aghlicatidheids fetesdahftoditnaad apshseatwiiy sibetanmally easi |y
renoved and/or re omt%ned on the subg?riate. 20 However, when_the

substrate andistorted piewthrough 8 anti-1ayeeedJaminate sHugtusee In gRe-commen applicatiop, ; o
difficult r | el i ' cture. In
addi tion, tz‘a‘?(r) ?ﬁﬁ%ﬁnﬁ ?/l& %%%%%%‘g%dggg%tg% Egﬁﬁaﬁtsg?eg;ge%égbrg{]%gﬁﬁ%ﬁg adhesi ve
and the sulpslynmiie maierihl irinest beborded hagethervith es adhesive layavbetwesn thempOoni se t he
optical properfies of the lamnate. Lt..is.l.nconveni.ent an sy.to wet a
substrat e \RB? H} the Substrgtes H‘aﬁl%ﬁé‘%]?‘b"lekye?g‘%“%hﬁtoﬁbef 5’8&%’5 i@ﬁg‘a@%’é%d al | ow
trappesl ai imhgedPobfmricilinthey bd:aihaftdas agtasé panel asatdetdrativedeealf dce with the

substrate. e pressure sensitive adhesive backed artjcles described in
U S, Pat enpolgheris fim mayh adhsted toas<aean 83 Pl Aeuse (0 s whARaERer e g 'S

Serial Nos g, ﬁ;,lor_]rgﬁecﬁv@%{o?é&es?éﬁheﬁﬁn@&lu@&as&ﬂébﬁgmma&om ordbgfdsy e
| ayer with ?thpldg Eli| Ity of 1 nferconnecting
of the display.

To apply a polymeric film to a screen of a display device, a window, or a vehicular

15 windshield, heat and/or photo curable adhesives are not practical. In these applications
pressure sensitive adhesives are traditionally used to bond the substrates and form the
laminate. Pressure sensitive adhesives do not require a separate curing step like heat or
photo curable adhesives, and may be more easily removed and/or repositioned on the
substrate. .'

20 However, when the substrate and the pressure sensitive adhesive layer are adhered,
it is difficult to ensure a firm and reliable bond in the laminate structure. In addition, air is
typically trapped at the interfaces between the adhesive and the substrate, and the resulting
bubbles cause héze and compromise the optical properties of the laminate. It is
inconvenient and messy to wet a substrate with water or a plasticizer to control adhesion

25 and allow trapped air to dissolve into the adhesive layer at the interface with the slubstrate.

The pressure sensitive adhesive backed articles described in U.S. Patent No.
5,897,930, U.S. Patent No.6,197,397, WO 00/69985, and U.S. Serial Nos. 09/311,101,
09/638,346 and 09/639,244 include an adhesive layer with a plurality of interconnecting
microchannels. A typical article 10 of this type is shown in Fig. 1, and includes a film 12
30 having opposed surfaces 14 and 16. The surface 14 of the film 12 is imaged to form a
1



m crochannels. A typical article 10 of this type is showmn in Fig. 1, and
I ncludes a film 12 30 having opposed surfaces 14 and 16. The surface 14 of
the film12 is imaged to forma 1 WO 02/094960 PCT/ US02/ 13690 graphic 13. A

| ayer of aﬁ,grog@%ﬁg(p sensitive adhesive 18 is bonded to thgcHu§hAsHo16 of
the film1Z e pressure sensitive adhesive 18 includes a surface 20 that

can be bonded to a substrate. Arelease liner 26 is releasably attached to
the pressure sensitive adhesive 18.  The rel ease |i E(gr 6 irgaﬁl Hnjglef

* protrusi ongraphicdAd A e of peaessyrg sensitivepdhat Ve d A iedrtiiatle Birtahg gikes, and

land ar eas ﬁﬁ% 12.“Thé‘gre9§u?é§éﬁ§iiﬁv§ SdhRiVe Y8 iRliaeSa WRfadc@ Y@ thadéhn bEbendeditease

i ner 26, shown in partially renmoved state, is fully detachable when
pul | ed i n substratei Acelenserlinef 26 isTolgasablyrattached b the prassyse sansisive adhesiye d8sur e

sensitive hesi ve.pri,gr._to. appli ' f ticl bstrate.
The geom&*til e%?ietfs%lb'geé i2§dncd?detslli’g&%§@ﬁ% %@?xbﬂgndzgg%sﬁig tt’%rﬁ%&é‘%& og'gﬁl n the

rel eage 16hanhéleR4 2fid landdrdak 22 (thé prepsuncisengitichadhesiVslager 18n dhe aelensar eas 22
in the pressure sensitive _ adhesi vga{??ger ﬁ8, g&% be sel elgtded,t along with
the surfacEneRr Shop@p &pagiallyrerponed s f5rfyfly detaghighle jyihep pullgd g theos '+ he _
adhesi ve I&ﬁ&!lﬁtm orQrmwarﬂﬁs%{aaq?ﬁfe&e&mms%ysaﬁmveadmmpﬂenb properties

for the article 10. In general, geonetry and spacing of the structures
in the reppnlisation gfghe afigled@rongispbstralyer shoul d be sized according to the

fol |l owi ng gener ' ' | o, i shoul d
preferably be sﬁ#‘? ?"&aﬁﬁaﬁsﬁ%@ c#gﬂﬁérpgﬁvﬁonggﬁ gééiag?'%ﬁaﬁiﬁ%’gﬁl{!%r?ﬁ%e

p;ari phaﬁr y liﬁtgt?{tieami;ihesmrapbmﬁmg cHaomclTa‘)ikhmd_slamd)arcasrm?n th@epr@?mrp gtmuivgg ] .
at nosphere, _but no arge as to.allaw lngress nwan | enea
the adhesi 9¢hesivg{aYer f@%ﬁ,segﬁ%&’ﬁ%‘i’% the g%rﬁa(?ﬁ Fﬁargq"f%rg lﬁso‘?tq%ge%i’gmﬁ%r ge as
to detract aid GEYRBROINP AR RAESve IREIFAD pPORIASHRCIfiL enfearp indlof pemargher ed to
t he adhesive layer, particularly if the filmis to 20 'b]glelma ed. Third, the

st r uct ur esprpetiesfondhe asticlad0) I graerd the,gcgmetryapd FRagine Oh e AHHEWRY I e ondi ng
per f or mance, ok i 238 AGRsNe léyt%)’ﬂ{o'ug BYccordingitd the fdlloddiieseheral dRign

invention I's a pressure sensitive adhesive layer wth at l'east 25 one
st r uctsur edcensidesations. TFiest.2tbid poirusionsssheuldipseferablaitbe sufficiendy laggedp @llowni nat ed t o

a substrate _to.for | ami.n . ' 1 :
ari nat | on iRt (P gAY ot b RARNE ok BB BEERBINEE,
of the hazenwisplidhe bathatsolagt ayterallbefingress of anwaraed fiuids Beneathtiiecdhesivel ayer
after dry [am natiopn has a | um nqQus, transmttance aof e han about 85%
2 haze of 1496k Seronth doumcwesyshoin aspnghecpigec e o deud rim he AR RBRE 5071,
S E Stcgz?' glﬁilf)ﬁmcéxpokla%uffﬂé’@dﬁd fRlh ddherdd ki RakeRive Tlet! Pastiguiarly ifithd film is to
u i
20 be Ymagcd. Third, the structures should not be so large as to detract from the adhesive

bonding performance of the adhesive layer.

SUMMARY
In a first aspect, the invention is a pressure sensitive adhesive layer with at least

25 one structured surface. The adhesive layer is capable of being dry laminated to a substrate
to form a laminate. The adhesive layer has a haze after lamination, measured according to
ASTM D 1003-95, of less than about 50% of the haze of the adhesive layer before
lamination. The adhesive layer after dry lamination has a luminous transmittance of more
than about 85%, a haze of less than about 25%, and an opacity of less than about 3%.

30 In a second aspect, the invention is a laminate including a first substantially
specular substrate, a second substantially specular substrate, and a structured pressure

sensitive adhesive layer between the first and second substrate. The adhesive layer has a

2



specul ar substrate, a second substantially specular substrate, and a
structured pressure sensitive adhesive |ayer between the first and second
substrate. The adhesive |layer has a 2 WD 02/ 094960 PCT/ US02/ 13690 | um nous

tranthtquQzﬂ;4ggU)re than about 85% haze of |ess than giauiseZesp@nd an
opacity of [ess than about 3% In a third aspect, the invention is a

transfer tape including a carrier layer with a pressure sensitive adhesive

t hereon. The .adhesive | ayer_ is capapl e eing dry |lamn d ,5to a
substrate luaunwaaasmﬁmmf@?maH&ntag@l@g%’dg%%ar? ?P?/é‘a\‘gwa%g@gaﬁaze after

| am nat i ongpARFSHSCHhaf SPuEBey t0 ASTM D 1003-95, of less than about 50% of
the haze of the adhesive |ayer before |lam nation. After dry |am nation,
the adhesi ve | alperthird@spect, theiinveamsion isratransfer tepinelugingdsariar lyar Wwitbat 859% a
haze of le 9 a ks : %410 In a
fourth as r%fsﬁlpia#gﬁlﬁg%%dr\t%gggr\t@s&%g' lt? g%g&l%r\lg%/ﬁgérﬁakﬁéglﬁtgz?g g?%&rpﬁné@; dfi rst
surfaee atocth substetecform afl@ninateydndithe saidadhbsweslayarhas @hazetaftef lamgnatiomd second

surfaces of the substrate | i.ed..t her eo e re _sepsitive

adhesi ve. ‘?ﬁ%s“f"'%fé?c‘?rgmééﬁéﬁﬂgxﬁf ﬂ@glgﬁf%d?s?%’apefﬁ?‘ﬂgp%’d&ﬁge gazg SE rate to
form a | anmidirtife 128 ki Mafinkfor. AR dRAMnIAtion, MRz flhadivelayer ash hakinous,
nmeasured according to ASTM D 1003-95, of |ess than about 50% of ,th? haze 15

of the adhtansgittangy of moes thasahonhBi7aca hge ofdessdhanabpul 2372 i3 AP &1 adhesi ve
| ayer has ) transm ttance of nore than about 85% a haze of |ess
t han aboutﬁi%%%%vg?\b' opacity of less than about 3% In a fifth aspect,

t he itaventi on i afoush aspectnthelnientjomis aitapsdeciuding § substrate With figstsyrface | ayer
of a structured pressure sensitiyv | vie. Lt har ' pabl e
of bet ng. o404 iR SRS o RETH Ay PG e st e sE slef 6RG siBriBD

| ami nat e, ki@ appkedatiérecn ¥ preksiyesensitiosadhesios cTtaftaperis bapableaif being drieasur ed
according to ASTM D 1%03- 95, of kess th%Hraagoutl 50% of the haze of the
adhesi ve | lninatedtoasubsteats toformya lamipate, s LG VET Pavine ¢ Faze Al esi ve | ayer

has a | uni pglisaioh Afedthied 286 ding dREEM DA00RYS) WF 1685 tHan abdua 56%f theafage t han
about 25% and an opamtg of less than about 3% 25 In_a sixth aspect, the
e

i nvertsi on 9fthe adhssive dayenbefonekamigations Aftar dnt lamination,fhe adhssive layerlasac
i ncl udi ng L di . S ' y N u ed
prossar o SO s RN Bish o BiDLRUR of MEpihaRipdu 2651 pldCC,
subst ant i abpagitg piess than atsmb3% ate to forma | am nate. The adhesive | ayer

s 2 haze 2l ) A AR R AT B R TR i 7 | oo
layer of a structured pressure sensitive adhesive thereon. The decal is capable of being

20 laminated to a substantially_lspecular substrate to form a laminate, and the adhesive layer
has a haze after lamjnation,-mcasured according to ASTM D 1003-95, of less than about
50% of the haze of the adhesive layer before lamination. After dry lamination, the
adhesive layer has a luminous transmittance of more than about 85%, a haze of less than
about 25%, and an opacity of less than about 3%.

25 In a sixth aspect, the invention is a method for making a substantially specular
laminate, including providing a substantially continuous layer of a structured pressure
sensitive adhesive, and dry laminating the adhesive layer to a substantially specular
substrate to form a laminate. The adhesive layer has a haze after lamination, measured
according to ASTM D 1003-95, of less than about 50% of the haze of the adhesive layer

30 before lamination. After dry lamination, the adhesive layer has a luminous transmittance
of more than about 85%, a haze of less than about 25%, and an opacity of less than about
3%.



30 before lam nation. After dry |am nation, the adhesive |ayer has a

| um nous transmttance of nore than about 85% a haze of |ess than about
25% and an opacity of |ess than about 3% 3 WD 02/094960 PCT/ US02/ 13690 In
a seventh ‘3@%%5 ¢¢ Ne invention is a nethod for neking a peqagodsddl |y
specul ar am nate, including providing a substantially continuous | ayer of
a structured pressure sensitive adhesive, and dry | am nating the adhesive

| ayer to a substantially specular substrate to forma.lani nate. 'Ehe
adhesi ve | ayer Haaseyenthzspeat therinveatiphisiimathod fenmakiag a substantiallly spgeular Astm D

100595, ofunk3, shd|Aing BAVIARPEBkahy 15REBEs i@ ofdBEaiiteq pRRk. bef ore

| am nati on r m na e sive layer has a |Um nous
t ransmi t t asensitive adhesive, andainy hintndting 5o adhesinedayento 4 substantiadly speaular 25% and

et hod 1 of SRS i e sod@ gt Flahall REF lumbpifyn, BgkCn 1o
subst ant i ahdcprdiggiol ASTMD 1003295, of less thin atdut!50% opthe haze of theathedivelayadhesi ve,
an ry amnatlng t.ea es|ive | ayer to,a substanti specu [ optlca

d dry | amnating the adhesive | &y'llglatg'l
i spl ay ¢ Befpsrlaminatigh Afierdry faminalipacts gdhosiyg yerhas aJupinold gnsmptian
| am nati ongs ﬁi?ﬁt%ﬁ&e:%gam’%,dé e bPlessARHMbbutl}93 288 an Bpacit o lekd i st 50%

of the haze o adhesi ve |ayer before lamnation. After dry |am nation,
t he adhesi 3%.1 ayer has a lum nous transmittance of nore 15 than about 85%

a haze of less {han. ut 25% .and..an. ' . 3% 1In a
ninth aspect, t S eﬁ@gﬁ?‘?p&ﬁt’ f{?g "é"°ﬂ‘é@ﬁ‘8§9’?ﬂ§?"t‘i§8’g{“§#‘ ﬁ%g%&%gcgla@%#a vehicl e
Wi ndstei el dincludidguystovidingradvbdamigli@cémipeousiajeriof agynatuoal pressnrecerdsitive Wi t h a
first side and a second . side, wherein the first side is.i ed.and the
second si déd'}?_&‘é’f"’aﬂﬁﬂldﬂégm_fm?é’l“%‘?? a&'%e% Qeém?%ft’ls'ﬁl_“&ﬂ%sp?ﬁﬁ' ggﬁc”‘?g@ﬂs&&’ a
pressure sgRirhia SmAdiRe ThY @dhelive 1AL a\hazd AéeTaniifatidf, MeRdrd atrding to

w ndshield to forman specular |am nate structure, wherein the adhesive

| ayer hasASTVADE 08898y of lessithanrabowt, S0Fuofshe haze ot theadhesiyeddyenbefRrep 1003- 95,

of less thgn. t 9 : ' mahRe f

| am nat i on%ﬁ%@?' &@Q@n% Iﬁgﬂ?ﬁe&d@éméﬂ%@ﬁ%?ﬁﬁtg@ﬁgs a lum nglt?;e

t r anstsi t t athas abdut 865% a hhzerofadse than3b64t 28%handeaneipatitysef less shan ahp3%.25% and
an opacity of lgss .than abqut. 3%. 25 Th . |4 sive |ayer
may b revoved DA PABRRE B iseionss < BEndd RN UL W SRR 1T

appl i ed t owirdshisld)fichding pi6vidiag a tape)indhading@polpmenis fleewith a fifisidadhedsi ve

| ayer bonds to substantially specu rates uctures on the

b .and the,
bonded adh%P%sifi%lmr%H&%ﬁtSf%if &%F‘i%ﬂéb&?ecﬂﬁ %&%Wtd‘egléfsé’é@?ﬁ%{b? e |ight

transm ssi @Qfhstantially continuous layer of a pressure sensitive adhesive. The adhesive layer is

20 bonded to a windshield to form an specular laminate structure, wherein the adhesive layer
has a haze after lamination, measured according to ASTM D 1003-95, of less than about
50% of the haze of the adhesive layer before lamination. After dry lamination, the
adhesive layer has a luminous transmittance of more than about 85%, a haze of less than
about 25%, and an opacity of less than about 3%.

25 The pressure sensitive adhesive layer may be removed and repositioned on a
substrate, and may be smoothly applied to the substrate using a dry lamination process.
The adhesive layer bonds to substantially specular substrates, and the structures on the
bonded adhesive'layer substantially disappear to provide acceptable light transmission,
haze and opacity for use in a substantially specular laminate.

30 The details of one or more embodiments of the invention are set forth in the

accompanying drawings and the description below. Other features, objects, and



haze and opacity for use in a substantially specular |lamnate. 30 The
details of one or nore enbodi ments of the invention are set forth in the
acconpanyi ng drawi ngs and the description below. Oher features, objects,

and 4 WO 02/ 0 PCT/ US02/ 13690 advant ages of the inve hihdoo €
appar ent fﬁlgnq%%aggﬁescrl ption and draw ngs, and from thgl;é a?dr%gk&g

DESCRI PTION OF DRAWNGS FIG | is a cross-sectional view of a conventional
adhesi ve-backed article; 5 FIG 2 is a perspective view of a release |iner
that may badvastages of thejventiontwill be appagent fomabe descripjonrand drawings, pad ffom
Cross-sect 'thO'E%n%“ ew of a renovable structured rel ease liner and an

associ at ed Structured adhesive layer. FIG 4 is a cross-sectional view of a
structured adhesive layer of the invention. 10 FIG 5 is a perspective
view of a release liner suit III?"I‘I()W@FM?I‘JCSCtur ed surface in an
adhesive layer; FIG 6 is a perspective view of a structured surface

adhesi ve |ayer FItrsla cposs-deetionabliemsfa ¢anwentiond] adtiegive-backed @ticleA i s a

d
hesttve | ayer - FF it BRBRE PR oL f FIGRs el fias g vB Bt tudeE ity

structure Liikivelyepe used in an adhesive layer. FIG 8 is a perspective
view of a truncated, multi-Ilevel pyram dal Hisructur that be used in

an adhesi ve | ayEIG 3dga pross-segtipral &le&’r‘g&“"@ eotrartutRddelease dingr %dﬁ’é‘ A-A of

FIG 6 sho%sggla{cggugétmga&@ﬁel r.a protrusion on an adhesive layer. FIG
10A is a cross-sectional view of an adhesive layer as it _is initially

contacted wi t hFEG kibe cross-sectipnabviewors ajstyuefured gdhesive dayepplthe invepiionr o
g1 aphje ar i ol oefé ek S0RRALE AUNAS Ok Gnd RIS TN BihuiEED

achieved. FIG 1 ssectlo Vi ew o tape wth a
st ruct ur ed sadidtesn Xadheyieé laybs G 11B is a cross-sectional view of a lam nate
structure made with the transfer

FIG. 6 is a perspective vxew of a structured surface adhesive layer formed on the
release liner of FIG. 5;
FIG. 7A is a perspective view of a pyramidal structure that may be used in an
15 adhesive layer.
FIG. 7B is a perspective view of a truncated pyramidal structure that may be used
in an adhesive layer.
FIG. 8 is a perspective view of a truncated, multi-level pyramidal structure that
may be used in an adhesive layer.
20 FIG. 9 is a cross-sectional view along line A-A of FIG. 6 showing the dimensions
of a protrusion on an adhesive layer.
FIG. 10A is a cross-sectional view of an adhesive layer as it is initially contacted
with a substrate.
FIG. 10B is a cross-sectional view of a graphic article after adequate adhesion to a
25 substrate has been achieved.
FIG. 11A i a cross-sectional view of a transfer tape with a structured adhesive
. layer.
FIG. 11B is a cross-sectional view of a laminate structure made with the transfer
tape of FIG. 11A.

30 FIG. 11C is a cross-sectional view of a laminate structure made with the transfer

tape of FIG. 11A.



tape of FIG 11 AL 30 FIG 11 Cis a cross-sectional view of a |am nate
structure nmade with the transfer tape of FIG 11 A 5 WD 02/094960
PCT/ US02/ 13690 FIG 11D is a cross-sectional view of a |am nate structure

made with t\bﬁoilﬁﬁgﬁhf er tape of FIG11 A FIG 12 is a crqggysRsiicoonal view
of a doubl e-coated tape with a structured adhesive layer. 5 FIG 13 is a

cross-sectional view of a lamnate structure nade with the double coated .
tape of FIG 12. FIG 14 is a cross-sectional view of a | ampate structure
made with a decdfIGnhHR isg cress-seqtignal e okaipmigalestiugtigg mady E“Qg‘ei%a"é{ﬂ
Cross-secti fptgeyof a lamnate structure including an optical 10

di splay and a tape having a structured adhesive | ayer. Like reference
synmbol s in the VKB Bis agrassisentional virwofiadaubleccoated tapgwith optmgiurgdnpdhesive
DESCRI PTI ON, 151 one aspect, the invention is a pressure sensitive adhesive

| ayer with at 1east one structured surface. The adhesive |layer is capable
of beigg dry | arFIGal3s alcrosesetibndl vidweoft adamirfatef struotuge thade with the ddheleadhesi ve
| ayer has a haze aft |.am nati on, nmeasured according to ASTM D 1003- 95,
of |ess thaﬁ?%éé%ﬂ“@%iﬁd *the haze of the adhesive |ayer before |amnation.

The adhesive | ay@g ff i 8lcrddb-Yedtiphal vithw 6 lamnafe sStiBiufOMadd With & Bedal Bavigg @f
nore than about 85% a haze of |ess than about 25% and an opacity of |ess

t han about Scturgdhadhesivedayes sensitive adhesive is suitable for the adhesive

I . d 20 .S yi . i ] ' i .
over, Sassce, BhgZh oAby AVeA SRR ecarnebung hopLud

a synthetic rubber, ene vinyl
acet atte, sidisplanand atapk Havingla stractufédiatbdsive layer.y| i ¢ adhesi ves are di scl osed,
for exanple, in U S.

L 05K e e e O B R 20 2715
adhesives is the reaction product of at [east one alkyl acrylate with at
having a homopolyrer gl ase. 1 aREATLHE RESERIPTIIN EFCY 228 € 0¢ and
i ncl ude, for exampheaspsetbilit jrlvemidryis atpessite sdnsiyilvl edhesive laglentvith at least one
St L abl o TP St B ABERIvE et camably o ing it fanSisted B St 16 o
aci d, {5sobogyh aashinh@d! The Mindkivé b4k ahadd ikt Henindskon, measured according to
ASTM D 1003-95, of less than about 50% of the haze of the adhesive layer before
lamination. The adhesive layer after dry lamination has a luminous transmittance of more
than about 85%, a haze of less than about 25%, and an opacity of less than about 3%.
Any pressure sensitive adhesive is suitable for the adhesive layer. Classes of
20 suitable pressure sensitive adhesives include acrylics, tackified rubber, tackified synthetic
rubber, ethylene vinyl acetate, silicone, and the like. Suitable acrylic adhesives are
disclosed, for example, in U.S. Patent Nos. 3,239,478, 3,935,338, 5,169,727, RE 24,906,
4,952,650, and 4,181,752. A suitable class of pressure sensitive adhesives is the reaction
product of at least one alkyl acrylate with at least one reinforcing comonomer. Suitable
25 alkyl acrylates are those having a homopolymer glass transition temperature below about -
10°C and include, for example, n-butyl acrylate, 2-ethylthexylacrylate, isooctylacrylate,
isononyl acrylate, octadecyl acrylate and the like. Suitable reinforcing monomers include,
for example, acrylic acid, itaconic acid, isoborny! acrylate, N,N-dimethylacrylamide, N-

vinyl caprolactam, N-vinyl pyrrolidone, and the like.



vinyl caprolactam N-vinyl pyrrolidone, and the |ike. 6 WO 02/ 094960

PCT/ US02/ 13690 Preferred pressure sensitive adhesive materials include, for
exanpl e, acrylics, vinyl ethers, natural or synthetic rubber-based

materi al s, Bq,lz)“‘?k‘pha-ol efins), and silicones, and acryl pegugé®sesn

parti cul aery preferred. The adhesives may be polyners that are dispersed in
solvent or water and coated 5 onto the release liner and dried, and
optionally crosslinked. If a solvent borne or _vvatuﬁr bor ne F‘Eresliure

sensi tive adhesPreéertedipessire sensitivg adhgsiveyeaerialBRludnJonaxample, Ty iiFeFinglyy
undergo a gduisnghyihfe sgﬁthét?d %ﬁger@agcdqﬁatéh'é]?,lp@[)‘(ilgh@f)leﬁﬁ@. &l silicBhes, arfgui d.
Addi tional "coating stéeps may be necessary to achi eve a snooth surface. The
adhesi ves amylicsl sopdtichiady preferred.coat ed onto a structured |iner or
structured backing, .. Addit | | | ROl ffsofsEd & | VSt lCRAROSES | ONS
can be coated oﬁ%ado{'efli"ﬁselpgg%dp%m@mnerl zéeéﬁ %Rtsﬁd ;“ns@%g?‘g‘; sgurce such as
heat, sUV r gfllodhé Rleasetines and dréedi, aid sprionaliyccrddstinkddk df a Jdleent bomkoewstenf t he

dhesi i dely d di n.the | | i.cati
Cypioal |y bl sk maieAdiest® FBBAA S DS Binioen BF B Wrfiboou 20

p. mto aboyhgelffa Bryig stePRroRERSE IO 281 brity\oF thRCHaBSdr Yiquida A dditionalnvakiing
I ncl ude one or noré additives such i5 as, for exanmple, initiators,

fillers, psientmey benesesseeyciRiachieves srapsh srfacenShepdbgsuenaay AlsgpeRt melt
rei Nt or cl NGoREFGHS  sHRM G AREE J7 SRIHRLE BadilY. ' AditiéraY] iGhhki etpe-

ant i oxi dan Izers, fire retar Vi Scosi enhancing agents,
col oriong agéiesive camglositions carbe cdatedrontef a limdrang pelymerieedswiths An eREEEY-ROMNESS| ve

| ayer shoul d,prefer Jnclude at |.east ' r.f ' a
struct ur ed S‘E%gF%tpﬂS'J. r\‘{‘q*ﬁ'éo‘b F&’GQ’P ﬁ?Jéélognal}%r}ge gﬁ#‘?g%eeﬁg;# ﬁéf%ﬁ e ?g]g ﬁé@efs;\}g | ayer
have speci Hiay vaRARidslyldepéndald sivhe Bitedisd afplitatiorp andtypizally tanigetsfram apgued at
the interfacé between the adhesive and the substLate uring the | am nation

process. THB K& toabeutrSH9 1y preferably drosyshoyt JRUMAO S °‘itowgémhni formy | am nated
. e i ARG AR SRS

the resulting | ruc s in e ad | ayer of the
i nvents on &folexanpliciniiatete Silterd) phisticizerstaekiffess, ehein Nossferaigeny, fivgqusand

5, 260, 215. The topography may ,be creat dn.the S| L r by any
cont act i ng™® Fﬁwﬁeé?tsswﬁwnﬁdeag'ﬁ%} f Hes forIns glg“‘g'%’plr“ﬁe/[g)sxlL (%ég The
t opogr aphy s@Biiz88, fire {@ar@intdtvidcostienhariny agefitd) colarig agents [eadantkeisve | ayer

on a tool with an enbossed pattern, (2) coating the adhesive |ayer onto a
rel ease |iH@reafi th an embossed 30 pattern, or (3) passing the adhesive

llayer through arji Bref@id sehGititQEINeEIS 13 haaiaPrér¥@bly include at least one major
20 surface with a structured topography. The structures on the surface of the adhesive layer

have specific shapes that allow egress of air or other fluids trapped at the interface
between the adhesive and the substrate during the lamination process. The structures
allow the adhesive layer to be uniformly laminated to a substrate without forming bubbles
that could cause imperfections in the resulting laminate.

25 The structures in the adhesive layer of the invention may be made as described in
U.S. Patent Nos. 6,197,397 and 5,260,215. The topography may be created in the
adhesive layer by any contacting technique, such as casting, coating or compressing. The
topography may be made by at least one of: (1) casting the adhesive layer on a tool with |
an embossed pattern, (2) coating the adhesive layer onto a release liner with an embossed

30 pattern, or (3) passing the adhesive layer through a nip roll to compress the adhesive
against a release liner with an embossed pattern, and post-crosslinking the adhesive layer

to prevent premature cold flow. The topography of the tool used to create the embossed
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against a release liner with an enbossed pattern, and post-crosslinking the
adhesive layer to prevent premature cold flow The topography of the tool
used to create the enbossed 7 WO 02/ 094960 PCT/ US02/ 13690 pattern nay be

made usi NQvG oY ;ggkgwn techni que, such as, for exanple, cherggedozgicohi ng,
mechani cal etc%lng, | aser abl ation, photolithography, stereolithography,
m cromachi ning, knurling, cutting or scoring. Referring to Fig. 2, the

liner 126 nay be any release liner or _transfer |jiner kno 5 ¢ those
skilled i rpattg@ raaxbe%/mde nsmg@am&apwnmchbﬁpﬁéu%oé’é 6“‘%@ m@%’&%‘ﬂbe Bove.
The 11 ner mddln 2 Qulsihe |36 BfERANMRTRIgrdiBY \erBlIAGagh, mibteimhininont act

Wth a pressure sensit and subsequent |y refmoved without
damagi ng tlhmrlmghannugaoﬂswnmg Non limting exanples of |iners include

materials fromM.nnes . Paul
MN, Rexam Corpﬁ/le‘i?mﬁ?%%gm %:etr l%ﬂ%g%&a“%gér?%s@at eg%l%n %t%f@tnggn 10
Veést chest ap thdse slqﬂe@nﬁﬁb&ﬂt th%t R&apdhh@of befitg embdssed af deseribechabope.pEhestiner nc.

Assi Do I
t y;: Calmlig E%g&ﬁ@}mégggmleﬁg&@pg Rlgeef, uhmgmalecc%i\gﬁésglgss&l € stegiaﬁvé
pol yet hy| epge ﬁmﬁ%ﬁ&ﬁ@%ﬁ%&xﬁ&m& Bahalieg theadhesive layer. V‘N(bthhmitlngcone

rel ease coatings, or a‘cas olefin filmwth a silicone, re|ease

coating. Texamptésef livess incide wa@rfr?féll\élag%mﬁM@“%W@b‘fq"&}ﬁ'&ﬁl MPARY ude

addi ti onal r § d PRaa&s gescri bed
in U S Pa@gﬁt f%@“&@gﬁ%é@%g%?%% %ﬁ&a%ﬁ%gbﬁprhese s?ructured
adheabve | Wiestchestr (T, PSiSubstiagss| Ine., Sclmed:leu'l-‘esbmaalé’amelm abssiDamaninpegat st |

he. hdnesi OB B0k Kans SRR, oo R 426 b Spelifrshatifpbief 07

are prefergfih¥ sificeAORast oaling, atpolyeﬂ@rlenbwawﬁ pzﬂyeth;dem, tenep&alater(BETbﬁlm al

and/or 20 cross-sectional Vviewis mcgﬁ%fplhg i chrogco ic as

used her ei With eiligpns relsassi contings o9f< qagtRol IFN"EBPFI 1€8nerr§ BiFEARE t he human

eye witho &ifa HaAll ﬁéluau dddaional nol dh@$weopi ¢ i S
grﬁlﬁﬂeﬁb%gy@ %)%?Fe‘? elm YSistio n@l n

found in t1c Engineering, %} Iﬁa ges 104-105, wherein
Vi suak acusttuehires sueli as) éat eaamiplecthoserdedcribediin F%Péﬁeﬂt @s. 528647 & 325d00f t he

et ect on B e a0 SRap BREHILEGE: w11HE, d‘ﬁééﬁéﬁ%“%%%% Ut o8 of |

arc on t heayalhbld&rom IVeSts Paul VIV, @adenithd thele desigmasion ConteoltagRiusadhesi ve | ayers

are preferably subst anti al | on ou i ch as r e ans that
the adhesive | ayR§Stug rﬂ"ﬁé"da‘ﬁ'ﬁs’ﬁe qsagq %&8?{35?32 1§§ %“E%'r%g&o@gr el ease
l'iner such.hdial 1iddrpare p?éf&al'il? nﬂ%&ﬁiplteinfaf R@stZW6 Ginehions iehthe topical ard/drs | ef t

exposed. However, as well| khown in the art, the COﬂtIE ous hesi ve may be
bound®d  cross-sectional view 1s microscopic. The term rmcroscoplc as used herein refers to

dimensions that are difficult to resolve by the human eye without aid of a microscope.
One useful definition of microscopic is found in Smith, Modern Optic Engineering,
(1966), pages 104-105, wherein visual acuity is defined and measured in terms of the

angular size of the smallest character that can be recognized. Normal visual acuity allows

25 detection of a character that subtends an angular height of S minutes of arc on the retina.
The structures on the release liner and adhesive layers are preferably substantially
continuous, which as used herein means that the adhesive layer is applied to a carrier such
as a backing or release liner such that there are no adhesive free zones where the carrier is
left exposed. However, as well known in the art, the continuous adhesive may be bounded
30 at its periphery with exposed carrier to enhance handleability and removeability of a tape

construction. The surface of the carrier may have applied thereon regions of different



30 at its periphery with exposed carrier to enhance handl eability and
renoveability of a tape construction. The surface of the carrier nay have
applied thereon regions of different 8 WO 02/ 094960 PCT/ US02/ 13690

adhesi ves, for exanple, alternating strips of twop&ifidoSh$9s
adhesi ve f‘gﬁm%\‘?%ons, or may include multiple |ayers, ea(gm w?tﬁgdi fferent
adhesi ve fornul ations. The structures forma regular or a random array or

pattern. Regular arrays or patterns include, for exanple, rectilinear
patterns, mihesivespsitchas fior example; dltermating stripe phisvo differentmdpesivedpriaulatignshe

ligned with the direction of th | i gned at
angbo i t roriRpBebul FRloal el cifh §h it ihes e SARIRERE | DVEC T

optional |y resiTie stictubstfbrmiaiepular opprmidom agay dopatternofReghlar ardiyeor ve | ayer .
This allows individual control of. air _egress and surface, are nt act
for each ofaUeHs W?Aléfiues fﬂ’PéE‘BElct'Gc‘Elﬁic?fcﬂmfﬁé' pﬁ?%g@‘??r?se?oﬁf a@ﬁg %rg%ie’is;l?eve to
two digf fer giiferristha etfligRied With R iRt dnUfheéaniérived] oifmay bkedlighedat an
substantial l'y cont’i nuods open pat hways or g%r ooves that extend jnto the
adhesi ve |a¢i&w@mmt@mp@mryeb-fmatw SHRHYEES D2k PP yisldfiPRate at a
peri pher al Lo ol ' . CEHIM[OWS 2 villisdl RoREd1 OF ai

pat hways t'?f’gﬁ;’{a@?nﬁ"’ﬁ’é’f‘égg‘r"?%ggéfrﬁ‘gﬁ%%’?é|lo rl'.tion of the grticloe..vwglrrl t he
articl e i segaeplahé surfice areasifibetact fer, eatthef thatwosuyfacesito tailorthe propersies pf ui ds
trapped at _an_int erfaced%fgtwear) he 15 adhesive |ayer and a substrate. The
pat hways ctheadiesiveyo PR dibtersnbinterieeSst r uct ures should  occupy a ni ni um

vol ung per uni tTie Rief ofistiictafts aefines sutiyantiallyocontifapua opénypaevays or f | ui d
egress at the interface of the substrate and the ad esiﬁ,g. 2m;eferiﬁl , the
¥R103°H ?}y50

pattern of groayesithat gxtend inte theadhesivedayerfropy anfxppsed sy WS © 0 pm

di aneter cj L& r | | [ t conin@icdidwithdinesi ve | ayer.

Most pr ef eifé%iﬂ%/t,% att ?g adtetp%rpﬁnfgwgtmreggﬁyggﬂzeéBQefi neslca v:)I_urr_e of _above

1. 0x103 pnpathwaysithatttertinat®at ap@ripheralrpprtBooofithe artieleeWeen the; artigle isapplieda of t he

adhesive | gayer. The shapes of .th J ' . [ r may vary

wi dely depffiuRyras the W%’@@Pla%%g%%wug%ﬁgagg&a&r%gﬁE)ee: a @scllﬂg}\mr equi r ed

for aspart hdhesiaé lageandaasubsirate. SEhevpathiwags crebthe by thefpattern of stpsturéssshoul t he

substrate. Protrusions (structures extendi .above th | ane . af .t he

adhesi ve | 9GFEPY 8 miRigjuzy ¥Qlume per ynitares ?Ié@? %@g?’&%@y‘(‘éi’ P%@?ﬁ‘?@é’e%%‘ @ﬁ‘é‘. ng

bel ow t he eHbaneRflinttHscettiRSiubardiSuIthesdHesive aBeferdblys the pamymioé used, and

t he structures masleé_be continuous to fg)rmqigroovg(fﬂ in the adheﬁl ve | ayer.
NgHd

Sui t abl e s$teyshies volume of pideast X107 pgnen 39y 200 Ky diametey GHAFarAreais s

square pyr g[u;l%iamﬁlgi%ﬂ&%e%f AN 1aR AMo¥t pref@f28RY @S paftéth of @ARANS OF
pattern density, adhesive performance,” and readily  avail abl e
20 defines a volume of above 1.0x10° pm’ to about 1x10" pm” on any 500 pm diameter

circular area of the adhesive layer.

The shapes of the structures in the adhesive layer may vary widely depending on
the level of fluid egress and peel adhesion required for a particular application, as well as
the surface properties of the substrate. Protrusions (structures extending above the plane

25 of the adhesive layer or release liner) and depressions (structures extending below the
plane of the adhesive layer or release liner) may be used, and the structures may be
continuous to form grooves in the adhesive layer. Suitable shapes include hemispheres,
right pyramids, trigonal pyramids, square pyramids, quadrangle pyramids, and "V"
grooves, for reasons of pattern density, adhesive performance, and readily available

30 methodology for producing the structures. The structures may be systematically or

randomly generated.



30 net hodol ogy for producing the structures. The structures nmay be
systematically or randomy generated. 9 WO 02/094960 PCT/ US02/ 13690 A
typical release liner 126 used to create an enbossed pattern in the
adhesi ve | &b §6\(}shown in Fig. 2. The release |iner 126pppgkedBsooa
pattern of rai seé -shaped ridges 128 separated by substantially planar
| and areas 123. As illustrated in Fig. 3, an adhesive |layer 122 is

preferably coated on the enbossed release liner 126 to create the enbossed
pattern. 5 \Wer typisal sleasesliner il 2foused tpereate proerphassed Raterndp theadbesivedgysr 122

has a topo AW S ' - : _ I as 134
that is esg%%@% IW;E 41 ﬁéﬂ%%%%éﬂl&#m? gé%%%%g%%&ﬁ%%@ﬁeﬁggds@ggﬁ %Sges 128
and | and arepaatd®By substaneallygplirian thnd areas 1232 s illnsistedie Fig. 3) an adhesiveriaysti nent s
of Figs. 2-3,.the_grooves 132 in {he adhesive r.m antd al t i nuous-
open pat hvvalég 1% W&{eg"é’ix eated; onthe ¢em °s§‘?§¢f§i§?‘°\7«§mﬁ L&tgﬁ?eéggées%réﬁo%ﬁgypg Et? ace.
The greovesyRéd e teldaR¢ ThéraR6 isfemobal, BRradhdsdiedhyep 022 hasm topogriphy adthesi ve

| ayer or communjcate with other _channels th%t t er m nat.e a&lag%voerl gteral

portion of subsiantially ¥-shaped granves a2 and land areqssl 34 that isesgsqngally U uersg PEthe; he
pat hways p rtﬁdgg@hg 'of Gﬂ&%@dﬁﬁ&he@‘ rl]ﬁ&ea{ddlclﬂ'?d' afeddf123 BH fhe?HabLifig 6r feRase linét $26.7 apped

at the inte etween the adhesive layer and the subStrate. Referring to
Fig. 4, the adhdstheenibagimmentsis Figsc2-3cibe groovesck3rin thepgbesiveferm s di nensi ons

f th t ) i del ' I dhesi
Payer and ORRStRRY EoRdrfs eh Pt RG A Hiita B boSabelfR i aiplepbil STNEDL Y
str ucﬁot;r es silhiggcgl She %ﬁmvbs éighcir':] fmhmt i atfahomb hp&‘i;ﬂﬁt rad Fmtiomng gle}adhn‘smaay:eyoabo?t t ﬁS
mto about m e ei each structure fr a pl.ane o e
adhesi ve | &QEmupioste %‘t‘b?‘g?’eﬁq’%‘f“?s ‘gﬂdﬂ?‘“@me %%Q?“B%%ﬁ‘tpownrﬂ?%oﬁr@d%r ef erably

about 10 p.whiéfPtheRRile i3 ApMidd «J BSubdirste,thopatlivisys Peovide dncdptisetoldbpripherytos base
W1l is preferably | ess than about 200 m The distance W2 across the top

152 of t he the articl forfluid bapred st the énterbacy betpisen thg aghasivedayehand the gibstiteThe
di stance W8 be%ﬂ%@é?ﬁﬁ?@u@éﬂi@gaﬁr‘”f"“{“aés straBrutes 1806€TRE abl y about 0

pmto about 300"m as at least one sidewall 132 that
makes1sn anriimensionsiof therses¢reres niag vary widely depeinding @n sher theelogydf ththadhgsivesi ve

| ayer 122. . The apgle a.may be selected from an | e 2 r t 0 and
|46 than dtrer e padispan iR ERGmS T Hol et Rk Bl 1301, The
pl ane of t hgos inés afut D500 8 asde peeftrablp abdid 25 phitoaboiit1800 pmbdheent , .an
adhesi ve | ayer lr]ra%/I be coated and/or |am nated on the enbossed rel ease

o

liner 226 diighhh oheachgtru@ureyi0 ftom aplpnecks thadhinsivralpytdg? &ssreisBly abvkhdi ng
bel ow a pl ang, 283,45 iMCmbie' fréEGbly 86kt 10\ 4686t J0lR2The WidiFbf BE6 1S

renoved,
20 structure 150 at its base W is preferably less than about 200 um. The distance W across

the top 152 of the structure 150 is preferably about O um to about 300 um. The distance
W3 between the bases of the structures 150 is preferably about O pm to about 300 pm.
The structure 150 has at jeast one sidewall 132 that makes an angle o with respect to a
plane of the surface of the adhesive layer 122. The angle o. may be selected from an angle

25 - greater than 0° and less than 90°, préferably less than about 50°, measured with respect to
the plane of the surface of the adhesive layer 122.

In another embodiment, an adhesive layer may be coated and/or laminated on the
embossed release liner 226 shown in Fig. 5, which|include pyramidal depressions
extending below a plane 223 of the release liner. When the release liner 226 is removed,

30 the resulting adhesive layer 318, which is shown in Fig. 6, includes pyramidal protrusions

328 corresponding to the pyramidal depressions 228 in the release liner 226. The
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30 the resulting adhesive |layer 318, which is shown in Fig. 6, includes
pyram dal protrusions 328 corresponding to the pyram dal depressions 228
in the release liner 226. The 10 WD 02/ 094960 PCT/ US02/ 13690 pyr am dal

protrusi oy gﬁ& f@étend upward from a plane 323 of the adpesgjyégyisgser. which
forms an ? y 3 substantially continuous channels in the adhesive |ayer.

Fig.7A illustrates a quadrangle pyram d 340 as an illustration of one

enbodi ment suitable for use as structure in the adhesive | ayer 318 of the
i nvent i on.pyTamidsltproteusions 328 exters! upveard frew aplane 323 of g adhgsiysaer, vdueh t hat
makes an e a Wt : : i pf the adhesive

| ayer (no'flrg 'g%so ar%{ oEIsnéb%?agﬁﬂyépﬁgﬁuao%?lgﬁgaﬁggﬂg(g&%éﬁgc gd from an angle
greater than O RgUAlilssratebaquaidangtespysamid34Qias an illustpation of one ¢mbqsliment of t he

surface of t dhesi ve | ayer 22.. The .an hS - fer t t han
about 5 ar?&“it@% T Usé 25 StRTR n ARs adhgyye lmzeg:a 2? §g'1!h§ "B’trggt%&}' ?\@ﬁ%gg%tﬁfe 3%8 , and
nost pr ef gh@lilies aaRastiond sidewaDT36 thdtGnakés anTirglesd Withirespect36 8 phaas ofithease with a
wi dt h Referring to Fig.7B, the pyram dal structures may be truncated.

The t r uncatiefdce ofitheiadhesive Byar (hetshewminsRig\FA)h The angle B gy benlested from ¢ o

surface 338 wiih a w dth W fepkd NG 1L ' ed

structur esanmfeagr%erﬁ &pd }ea%5@dﬂ'§gﬁugee \*zg%/%erpegflﬁll%gfa{xeﬁ%ﬁ%i on. The
stacki ng Qurfd&EofGhe 4dMesi®d fayért22! The afsle a9Sprefepably pieatat thawabane 57 mgl lsssr f ace i 5
of the adhesive, which may have an inpact on initial _adhesion to a selected

subst r at e thamabteut 40°, mprepraferablylessit oyt 207 And sastipreferably ahoyt & i d 342
wth an e S [ : nd quadrangl e pyram d 344, having
a bagg 34??91 ﬁ%%@?ﬁ%%ggﬁ%%%%ﬁiéﬁl&?é@ggﬂéurface 343. In general, the base
surface of a seRefertingto Figi7B; theipyramiddl stemcturbsmay betrunsaeds dbie yrurdaigde of t he

first feature. i.tionally.,, different ., confi ' may 20 be
conbi ned vﬁt’?‘ﬁmbe;@g l?ff‘@ ed%g%a ?’@%@ﬁi%@g?‘?#ggg‘g@c‘rggg?gﬂ%gyta@ gvr??'ng

pr oper t i espdferrink MG Figh8 afoable-fedtred ktn@furesiaiealso begused irFthg adlesiva layecof on of

t he adhesive | ayer 518 along line A-A (F;y?. 24 I S shoz\ﬁn t hat in!gtJ udes a
plural ity the inyention Je speking orwss o8 tvpsiructures feduces e Jrjtal cpptagting Surtace, 5 - ¢
the ggdhesi i | %??l'ih% ithll QdHeSidh €15 seldtYedsabstratd del y
depe?{gi ng ﬁh%)%%?ﬂée’}ﬂg%% y o%qﬁﬁﬂéﬁ%&%ﬂ@f ve |ayer and the application
condi t i onsmatenial. $HG.8liludrates g ¢runcateddquadrangle\nyeranig 342 withan|gaPAsRe BPRSEt ween

Cone o, VAPPSR o PO a0 FOPLE L il pollid e & e e
about 350 ¢xposedsulfadedaB. in ginemhdire hasosurfase ofia @2énd stugtuge isismalerabam the  t he
adnest ve | bored Surtace of e st featurt. WaGftioRhny, Bftferét? QrigfiralloRD'Sk HBpds u>OUt 35
20 be combined with base structures to achieve the desirable positioning properties for the
present invention.
Referring to Fig. 9, a section of the adhesive layer 318 along line A-A (Fig. 6) is
shown that includes a plurality of pyramidal protrusions 328 extending above the plane
323 of the adhesive layer. The dimensions of the protrusions may vary widely depending
25 on the rheology of the adhesive layer and the application conditions, and should be
selected to provide adequate balance between adhesion to substrate and fluid egress.
Preferably, the pitch P between the protrusion 328 is up to about 400 m, more preferably
about 150 pm to about 350 um. The height h of each protrusion 328 from a plane 323 of
the adhesive layer 318 is preferably greater than about 8 jm and up to about 35 pm, more

30 preferably about 10 um to about 30 pm. The width W, of the protrusion 328 at its base is

typically greater than about 150 pm. The distance W may vary widely depending on the
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30 preferably about 10 mto about 30 m The width W of the protrusion 328
at its base is typically greater than about 150 m The di stance W2 nay
vary wi dely depending on the Il WD 02/094960 PCT/ US02/ 13690 bal ance of

adhesi on t te and fluid egress, and shoul d typi capdpudgins@ss t han
about 50%@@2‘;@%@\& dth of the base Wi. Preferably, W2 is about 0 m

(pointed top) to about 20 pm (truncated), nore preferably about 2 mto

about 5 m The gap WB between the pyramdal protrusions 328 is preferably
| ess than hajeuse of adhesion tosubsisate ped A gesss and shouldypicalyhedess t Utrhe

protrusion ay: Ne, S yawl ; 202 Wi th
respect togg%égéﬂr%e‘y@ﬁ%#&e?%ée“gm{%%af tzﬁsga%égtg@fn V(E&F%?/é?ﬁé(% The angl e
ais pref ahﬁ(&hucm?,aﬁére@réfe@m\yaaomgimzq:ubeat $amt IThe gapWitbefveenthe ess t han
about 40, nore referably about 8 to about 170. Referring to Fi 10A and

S
10B, a fi r pyramidel protrasipnc328de preferahly lesy hanabayp 1Q en, mgrejpre m‘\’&é‘i‘h?gt?ayer 318
wth str 8 a : 8O sid A in
Fi gs. %I 0A gir‘#dtufg%&t [ le'r Zﬁ%@‘éﬁ?s‘%e%gbg%sﬁé surfé%:deewgr:{éﬁ% a’f ﬁ]gke§t r Sglglgr ed

adhesi ve | aywith re§8t wapline 323 of thetsefaagiof thezadbestveriayes 368 tThetapgle®oist o form a

second | am nate. The substrates 350, .36 be rigid or f I bl e. Exanpl es
of suitabl B“%E&Y F‘Q?“é%dug%,a“%ée Biratet than 8‘?@35 an%%éﬁ?n ﬁoglsﬁ‘t?m%ood, and
ceramc su?ﬁgfgr@];l about 8% i Mdusyref aces of these substrates, and the like. 15
Representati ve astic substrates include pol y%r, pal }/vi nyl c&l oride,

et hyl ene- propyl Eﬁfémfuit@ﬁégsnﬂ}hml%ﬁlﬁé?‘}%ﬁ? def 84bs fB’GI:"é?ré{‘ Al

nmet hagryl a ' el ' ( |

A e g e e L e L
substrate Figg. HAsmdoOB) iswemened, tizraxposed surfate 819 of the sizectered adhegive laver ¢ or

Coram ¢ maols Py Be S i tor e Rihre 5010 Rim a B BUE RSB,

such as ai BSd,QB@mdﬁbSn'giﬁ of flkxibla] Efdmpl&yof uirablesubstraes 350) 86(Minelndesgladser eof .
Preferably, the substrates are substantially :Pec‘gtjtgr ‘g&abgéi al klch as
gl ass, cl e&}etab@ia;%moed»ﬁasls?r@a}cssumtefwv@nF*’mélﬁ CEHRt LaRHA &S ?’8?‘?:@"@ c.
Subst 4Nt aRkreSRGR AhstRdRRBALCIRLRNSFolYIRR pBRTRHIANAY, diRieriglcte.
substrate. e term” substantially specular as used in this application
refers to dienmmendmer rebihar, palyursthares gty methagiylale, prgindegng thespagplagtics

e e B REeeh S bt g g 1
subst ant i aklagtoragreCThasubstrae amay also bs a melverefabeid famed fransthieadseof syTtheticemst r at e
IRy, D LA AR ROt B BB el bl L 1
I ndepgndentTh@§ubstifte may also be made of a nonwoven fabric such as air laid webs of natural or
synthetic fibers or blends thereof. Preferably, the substrates are substantially specular
materials, such as glass, clear polymeric materials and the like. the adhesive forms a
substantially specular adhesive layer when permanently bonded to a substrate. The term
substantially specular as used in this application refers to a material that absorbs
25 substantially no light over a wavelength region of interest; i.e. substantially all light over
the wavelength region of interest that falls on the surface of the substantially specular
material is reflected or transmitted.
The substrate may be surface modified with patterns and grooves if desired, but it
is preferred that the surface topography of the substrate be completely independent of the
30 structured pattern in the adhesive layers. Preferably the substrate is substantially smooth,

which in this application means substantially free of patterns and other surface structures,
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30 structured pattern in the adhesive |ayers. Preferably the substrate is
substantially snooth, which in this application neans substantially free of
patterns and ot her surface structures, 12 WO 02/ 094960 PCT/ US02/ 13690 such

as pr otrus&Bra;/ @49& grooves. As resolution increases, pattgigoiifés@Ppear as
defects M A PAm nate construction. Referri ng to Fig. 10A, as the adhesive

| ayer 318 is initially contacted with the first substrate 350, the
pyram dal protrusions 328 contact the surface of the substrate, Fxnd the 5
areas 335 $6haEPIOUNSENSANGErenyesnds BIUulQHBEIeases RALEIns A% BRPSREES defegtSy

egress. Thi Qs of trapped air between the adhesive | ayer and
t he substrlgtsae&'ltnionqﬁézcogam ﬁ%/&rem)ved. The structures on the adhesive | ayer

shoul d pr ef er abRefetriag s BipeidA; asithel adhesivelayerB 18 ds initially eamtacted avibitherfirst adhesi ve
| ayer, and the rheology and.surface gharacteri st f i ve shoul d
be sel ect et¥, s%?ﬁ Wﬁg’ﬁaﬂ’é‘g’éaﬁ’&?‘% %Egﬁgr} citt etsiﬁ%cgigﬁelsé&ﬁgtﬁbaa\gg e from 10
the sybstratf B35bervedt the prfuliohsd 328 funttien &vhasnelsfof fueid sgressc ThiseBowsn response

to the relative surface affinjty of the adhesive |ayer to,the sybstrate
shoul d be wketne%taapmdﬁrmef@lth%ﬂheswerlé&%‘mwﬂ‘h%%@/qwqaﬂ@fsfaﬁﬁéi ve. This

shape change W e daK@red !ogg}% él@g V\ééfaﬁ sAGRd ﬁre?éralfl? g? slﬁ;])g& Anddistib@EDBRL er S

for the structures descri After renova protective rel ease
| i ner, t hethssurfiaceof 8w adhesivedayanrand tlee theologieand; syrfacerrharagieriptics of theet ai n t hei r

shape for a,suffi,cient tine.t i i ' rfd.es of the
adnesi ve. | apeiive yiouller st Rt Bl e ahani® el s errny el ABE

det erggi ni n@ie shitRtraeR@et &y Maminatisy. tTheshage of e stuctures im edpandé testhe eldtivger . A
pressure sensitiyve, agdhesive, shoul d preferabl el ect ed. wi,t h. r heol ogi cal
proper t | essusfage affinty ekthe adhesive ayer o the subsEp sﬁ/qﬂgfbef%angﬁﬁggm e]laé{f es

bet ween t hlpec&‘ehﬁﬁréérs ¢'the dBRsivee ThiRYRapeatnde @il dbkel e h aSidestaabfxhar e
stronger than the el astoneric recovery forces of the portion of the

struct ur edord@!ﬁsiﬂvl@ﬂmbfqﬂﬂ& stipetares gpicribed akayeof the coating to the
substrate. Thi SAﬁHrQ%valWﬂh{e?ﬁ%e%?@ﬁﬁfiiﬂ \ tgﬁ'&n‘{x%s bR suditd of B

substrate to increase over eads ~a correspondi ng increase
of peml adidhesieelayenrelam theidskape forersyffieient imodmthaintain therflnicegsessr at e surf ace.

In addition to..th hape .and di ri but.i .St LUC cribed 25
above, thepr(?B?‘FﬂS%‘i’eftt %ﬁ&ﬁﬂ&e gols%’ge € 5‘%‘%‘?’ 58*%r%d?§s‘é‘$“o*¥'%t lheysgazrﬁfeigtl?ve, t he
surface s p@eﬁériﬂj&ing tHedomeletth ipsdpefiies of the keucaiied adhesiva hayet. Hepressnst sepditive and
the application condjtions nust onsidered. to c?éaugr[%r ate a

also. b .
pr edet er ni ¥ibgsiveshonldprelseably %ﬁﬂ?@gﬁeg i "Lhdg%lo(ig@faé@f@art?ﬂﬁ% ® material such
that the r fmﬂctdrfagcs' sA00 (hat e Wilekivh 3otBesBetwhdenitmidtrutiutedcdduésive layer @ad they and
optical «clarity tor a particular application. After Pr essure | s applied,
t he s20r uct \Argetsubstraiel prssironger than the elastomeric recovery forces of the portion of the
structured adhesive deformed upon application of the coating to the substrate. This allows
wetting between the adhesive layer and the substrate to increase over time, which leads to
a corresponding increase of peel adhesion levels and a strengthened bond with the
substrate surface. In addition to the shape and distribution of the structures described
25 above, the composition and rheological properties of the adhesive, the surface specific
characteristics of the adhesive and the substrate, and the application conditions must also
be considered to generate a predetermined level of peel adhesion to a selected substrate
material such that the resulting laminate will have sufficient structural integrity and optical
clarity for a particular application. After pressure is applied, the structures on adhesive
30 substantially collapse and increase the amount of adhesive in contact with the substrate.
Referring to Fig. 10B, after adequate application consistent with techniques known in

the art, the channels 335 at least partially disappear to provide the desired adhesion to the
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30 substantially collapse and increase the anmount of adhesive in contact
with the substrate. Referring to Fig. 10B, after adequate application
consistent with techniques known in the art, the channels 335 at |east
partially ‘g'ga%gﬁggor to provide the desired adhesion to thRgthko¥M3sH2/ 094960
PCT/ US02/ 1 substrates 350. In the specular |am nates of the invention,
the channels' size and dinensions are selected for a specific pressure
sensitive adhesive conposition to obtain a result of at Ie%sé, 85%

accor di ng substrates 396y bthe speculariaminates pfthe inyeation; the ghanpely’ size pALGHHERNONSe ¢ t | on
bel ow. Th Lndi . .0 :
elow. The,., Qélgfgﬁd; fo\é‘%#gglﬁ% gl‘ﬁ@gjrg ?etngigv%%&éﬁe d&ﬁgﬁ)hﬁbrﬁﬁbbm restlt@f RABALL | S

formed between ayer e substrate 350. After
pressure i 85% pmlording toahdyeacentage wel autriestxiescribed in thExamplss secsior belowe The

t t t he ad ' I . ' ' : id
coopt abi crppgptetppcidrie fan S kiedl o8 s BRI ol e TRRRBE e 71 O

| am ngt e sBrgundukhesubitiatd 30abl y, the structures on the adhesive |ayer
shoul d col | apse so that the haze of  the adhesive Iaﬁggt afrter dry | am nation

is 10 | ess t hanABBRIessuigds applied & basin dry daninaiipp o A;her‘?B'P%tXﬁF &erably
I ess than amuf.esﬁ?én%ye?mo EhbatanRAIR @SapREaf tb provide RacepAbRUIghidnsaissiohe haze of
e

t he adhesive | ayer ore dry lam nation, as neasured according tg ASTM D
1003- 95. Thazeauth opacity forause in & snsanldr laminate strustures (Rrefgrably, thegHpctired AR s si on

over the wayel.ength regi.on,of i ' ' ; hesi ve
| ayer has MNP ﬁgﬁrsshpglgﬁgﬂgqsg 5%?:11%{ @?%%ﬁfegés%dﬂg%‘éeul% 9%%5%@“% thu%tﬁmqg
pr ef e1r0ab:c yleggfhuﬁ al;s&%m?h labfuﬁlalﬁ?sgtéfan aim(ljit w%?nereqﬁefbraﬁls le:sﬁnnab@utWtBﬁ% t
nore preferaply ess an abo nos refera an abou
2% as neadifHBESAECEARNY g (han aﬁ%“\‘l\hé)b g&h-aé%(.’“ § P 1E l?y?rab%ﬁ’z%bﬂt}on, t he
adhesi ve | gy8haldASasafeaited aécordifig lRASTMIT 00395 UlheRdbesivedayer ghicaidmatbl y | ess
t han about 1% and nost preferably about 0.5% as neasurggqur%ya

patterned

spect r ophointerferewith dighigranemissien over thwryelingth eginn ofiptazest.
adhesi ve | gyQp. JGSHE 'a&)r%gi g %Fh&eaylufﬂ?r}o%y&%s'nﬁ@adc@ofrﬁ%‘astf 4VoliE85%) hore f Or  most
R 1o T G RS part o

applications i a tape construction. For exanple, as
showns i n pieferatily about 85%rtanbdu 09 9% endid bazewf lassithan deous 25 admersipreferablyer 422

havi ng an ti.onal novabl e first, rel e ]| ' | or
surface 42%%)%1“’8“ g‘?f’“bé%’v 1n°§é’fﬁf9r§hlly esszkg%oaﬁé&t? %’géeaﬁ%%r%czéfgﬁgéﬁag second
maj or surf aseMBD7100Ei95 hlfted 86 1@hinatio) tief adhbsive layerdaeardpatityafrlessdlidd, 450 nmay
be enbossed to_create a _pattern of str turc?s 424f 4%16 agn t%i ef maj or
surface of abawhdSp.reore preferably Jess F?@Péﬁ?‘f‘ﬁ%"laﬁ Pogf Prefemsbly;apoltilHads o 1 he
rel ease |i BRb8séfi) a $eblrdphoRBfth@dsmpaclanewn ardiedchridies.adhesi ve | ayer 422

a
may be initia I)l/~ adhered to a substantjally specular . .
20 he patterned adhesive layer described above may be supplied in many forms, but

for most applications it is included as part of a tape construction. For example, as shown
in Fig. 11A, a transfer tape 410 may include an adhesive layer 422 having an optional
removable first release liner 440 on a first major surface 425 and an optional removable
second release liner 450 on a second major surface 427. Either one or both of the release
25 liners 440, 450 may be embossed to create a pattern of structures 424, 426 on either major
- surface of adhesive layer 422.
Referring to Fig. 11B, if either of the release liners 440, 450 is peeled away and
! removed, the adhesive layer 422 may be initially adhered to a substantially specular
substrate 416 to form a laminate structure 420. During the retention period of the adhesive
30 layer 422, the substrate 416 rests substantially on the structures 424, which allows air or
other fluids to bleed to the edges of the laminate and move to the surrounding atmosphere.

At the conclusion of the retention period, the structures 424 substantially disappear and the
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substrate 416 to forma lamnate structure 420. During the retention period
of the adhesive 30 |ayer 422, the substrate 416 rests substantially on the
structures 424, which allows air or other fluids to bleed to the edges of
the lamn dodgove to the surrounding atnosphere. At peig@s@@gdousi on of
the retention perlod the structures 424 substantially disappear and the 14
WO 02/ 094960 PCT/ US02/ 13690 adhesi ve Iayer 422 forms a permanent bond with

Substant | Atheiweyariad foms Anesnancat bongmihthesibrats ARG 11CE ARS opaci 1y
required fp%ﬁnt%heggﬁﬁda‘fyiﬁ is Qﬁbglahﬁﬂé) %@culﬁ%ﬁ@ﬁis‘ tROLigHR tlahdinittdrc®), hazé afidhe

rel ease |i*ner 'S renove hesive |ayer 422 may be bonded to a
second sulupheity feqhired fope partieulasapplication.aReferringdo Fig. 1 4D.4f thG relpase ligen 4y nat e

421. The | t 421 b i gh '
transm te t ég?é‘?&ﬁ Abe #‘dgi’é’ﬁ@i B tbé’ﬁh?&/tf’ a;sgpar ts‘l?t(;:sﬁa?ﬂgbh pfb"f %}gat : gnt In

a doupl e- Gapitage malRAaIAT6 maﬁémmmammmlmmmm is zﬁsomubatarmaﬂyon t he
opposed mmjor surfaces of a supstrate t hese dou *e co d tape

construct|S@P@ﬂ¥r?éd§aﬁ1@§ﬂ1%“¥a§§‘§’r"an%h?¥ﬁaB‘ﬂgpa(‘}P‘yB’ﬂPﬁ o588 g e backi ng
may be ent#gggﬁoho create a structured pattern. Referring to Fig. 12, a
doubl e- coa tape construction 510 is showmm wth a first adheS| ve Iayer

562 on a first Injadieublt-caated ape eensirustiop, anndhesivelayssisprovided efpiie oppRfed, second

? Id ?Sts ! \r/gm}gy qsag?s 02 sﬁps%%?eortg g%géiﬁ’ou% e-éolafedgébg%wx Btiot the AW lagdral

I 'ner on t rirst adhesive | ayer
562, 1and ash setor bothl sides 0dthe backing/mby be cmbcsmdeto !;Ealelarsa'nctgtbd pagerappl i ed on

t he second, adhesi v er 5 her one e 40, 550
may be enRd! E@dgtt‘ble‘@r i‘%taém& ]§t°PﬁfE‘§ W&W‘ﬁ?ﬂ“?‘@fﬁ% ﬂ-%shPH @r#oﬁ‘gl ddhe l\5egr ooves
563, 565,120} 562 BRIaQirstSitlelof @ Quiitantiiy e su&tﬂa&y%OSan‘aﬁ\%ﬁccﬁﬂlhdhdkwel s wel |
known in the art, the tape construction 510 g{eﬂ@' SO inc ﬁ*ﬁﬁ Jrer | ayers

such as t Heyes 564 oa aispeandisileppthe ybstratsS60-TAa opy BhEmayable " so
| ncl ude otdidis 6HIRE R e Hidf Ribd: 1nfof 362, ah@a@@ptﬁﬂhﬁd%@@d&éﬂ@ﬁdbﬁhlb@ﬁween the

| ayers of the construction. For arlt?/ t hese adhesi on- pronoting | ayers
are nst sHmmSﬁWsl%pghedl(m the S@bmcbadbeméc apert36d. Bitherone opbath redepss HRers |

addi ti on, an%an % §? fmgg g%q]to c?e% stﬂEtu?e#{):{aﬁ&ﬁ 1'3%& bBohitehi Wodves 583, aues

wel |l kno or ex ona treatnent, to enhance
i nterl ayerseadogad fajor sEEiderdfltmgadheslﬁ lgyersl5h2, 564. e&slbwelldmowhm nhemabe i ners

Subst at o pe aeen 310 ey oo e e oy Sesice o SRR S 6" 517
to forma subsisanik ?Agbéoﬁd@.%ewrﬁhaﬂ A% Aatku8e 6BESIdReLidn [2Ombildg lafédteto | ani nat e
>t 2\c,>\lhl © henlhincséhadhes:on lge(?\;eetn tl'?c 123&5 2}’ tlhg Qon%?nrxlzt%g r1}"(<3)1rS clgrrlltgl,e ﬂesaenaghgg)orgqu ng is
promoting layers are not shown in Fig. 12 or elsewhere in the present application. In
addition, the layers may be treated or surface modified using techniques well known in the
art, such as, for example, corona treatment, to enhance interlayer adhesion.
Referring to Fig. 13, if either of the release liners is removed, the tape 510 may be
25 applied to a substantially specular substrate or between a pair of substantially specular
substrates 516, 517 to form a substantially specular laminate construction 511. The
laminate 511, which is shown after the retention period has ended and bonding is
complete, has the light transmittance, haze and opacity required for a particular
application.

30 A preferred laminate construction 611 is illustrated in Fig, 14. To make the

laminate structure 611, a decal 612 is adhered to a substantially specular substrate 616
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conplete, has the light transmttance, haze and opacity required for a
particular application. 30 A preferred | am nate construction 611 is
illustrated in Fig. 14. To nake the I|amnate structure 611, a decal 612 is
adhered tog,gb@%g‘%ﬁnti ally specul ar substrate 616 15 WO OgH8<24590

PCTI US02/ 1 as, for exanple, a vehicular w ndshield. The decal 612
i ncludes a substrate 660 with a structured adhesive |ayer 622 on one

surface, and an image 661 on an opposed surface. Anqther feryred l.am nate
struct ure such assfor pXample.cwehicular wingshiald. Thedecal 2 ipclu _qséﬁﬁﬁsz'?@ NI ur o
711, a pol arshaetn&aqgliééwqukp@m@m%mwm dnlinAye/662 dnSancsPpesed@uifscean 5
specul ar substrate such as, for exarrEI.e,. an optical display. The film
712 incl udes a #mbther preferredtaminath stzucture @bk i iltustratad insFigel 3. alpapakebe oy one

M

surface. The film sybs te 760. n ' o Py in
g, 15). e toiehe, 71 poletiipar origEs Ptibetndhy R 12 ket

non- lign ti BpecalenSisaste 7I£6&Mﬂ| lag,ffor a;amlaleeaneomcamt;gay- lél?he.fm_nrmﬁmﬂwdes a f
illustrative purposes only and are, naqt t to it on .t cope O
t he append&ubstiig 708 with 3 stiygtured adb%ﬁ“@gﬁx%&]?“ Pt ﬁ“%@‘fe‘ g‘t‘f.fﬁﬁﬁuﬁwgpe%e@anpl es
and the regt,Giavi RENPRERYVES Gtk SownAh Fidysyei ght unl ess indi cated otherw se.
16 WO 02/ 094960 Tabl € of " Abbrevi ations PCT/ US02/ 13690 Acrylic acid AA
ALAfter Lani nat iTbainvetion willnowkerilusteated it the followingnogelimiting gxamples. o (o 4
substrate Butyl Acrylate BA BLBefore Lam nation, test data were taken of
the tape before lamnation to a substrate Doubl e Lam nation, test data
were taken of the transfer tape af t &XAM ion to 2 substrates

10 These examples are merely for illustrative purposes only and are not meant to be

limiting on the scope of the appended claims. All parts, percentages, ratios, etc. in the

examples and the rest of the specification are by weight unless indicated otherwise.
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DVANN- di meth | acryl am de DVSDoubl e mi crostructure, a transfer tape with
both sides having a mcrostructure pattern @ ass M croscope Slides75
m'IIimatelr X 50 millinmeter x 1 mllimeter Corning No. 2947 M croslides
commer ci a i Jabl e from Corning A ass Wrks; Coni ng, RS drox eth
| ac late \k'é(@x%(géoorn | ac late Isooctyl acrylate |1 0A I%hol%\%‘ curi ?\égoagent
2,2 di met hoxy-2- | RGACURE 651phenyl acet ophenone, avail able from G ba;

Hawt horne, NJ Intrinsic Viscosity |V MAMet hyl acryl ate MVAMet hyl

met hacryl ate NLNo Lami nation, test data were taken of the transfer tape

before | am nation to any subst rat??ﬁggﬁoABB§éﬁ5tfdﬂsm of pol yethyl ene

t erepht hal at e having a thickness 0 m croneters SLSi ngl e Lam nati on,

test data wefe taken of the transter tape aftadrylieatidiati on to a single
substrate 17|WO 02/ 09496(ARCT/ US02/ 13690 Test Methods Lum nous
Transmi ttance R e RAtion] Wt FaTPwalb takeh of afTp| es

were measuredl according to the tape after lamination to a substrate

Butyl Acrylate
BA
BL Before Lamination, test data were taken of
the tape before lamination to a substrate
DL Double Lamination, test data were taken
of the transfer tape after lamination to 2
substrates
DMA N,N-dimethyl acrylamide
DMS Double microstructure, a transfer tape
with both sides having a microstructure
pattern
Glass Microscope Slides 75 millimeter x 50 millimeter x 1
millimeter Corning No. 2947 Microslides
commercially available from Corning
Glass Works; Corning, NY
HEA 2-Hydroxyethyl acrylate
IBOA Isobornyl acrylate
Isooctyl acrylate
IOA

Photo curing agent 2,2 dimethoxy-2-
IRGACURE 651 phenylacetophenone, available from Ciba;
Hawthorne, NJ

Intrinsic Viscosity

v
MA Methyl acrylate
MMA Methyl methacrylate
NL No Lamination, test data were taken of the
transfer tape before lamination to any
substrate
PET Polyester film of polyethylene
terephthalate having a thickness of 50
micrometers
SL. ) Single Lamination, test data were taken of

the transfer tape after lamination to a
single substrate
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American Society for Testing and Measurenent (ASTM Test Method D 1003-95 5
("Standard Test for Haze and Lum nous Transm ttance of Transparent
Plastic") using a TCS Plus Spectrophotoneter from BYK-Gardner Inc.; Silver
Springs, I\(g oﬁwoe preparation details are described inp¢ffsdaAldoo aci The
sanme sanpl 9 d¢®% or haze and | uninous transnittance measurenents were 10
used for opacity neasurenent. The BYK Gardner TCS Pl us Spectrophot oneter
was used for opacity nmeasurenent, with the standard size reflectance port
(25 mm) installed, and diffuse reflectance (specul ar excluded) was
measur ed. Tk Mdihafie Vet-Qut 15 This technique is used to study the wetting
of an adheStve having a mcrostructured surface onto a snooth transparent

substrat e. { JhifoletOhehRahSSRd Mak& this technique consists of a
st ereo-m crosScope (U ynmpuS Mbdel SZH-ZB), a vi deo-canera (Cohu Mdel 4815)

mount ed on the g B frandhnifi A2 lafid b&%rothﬁé‘im%%% ggﬂeﬁﬁéﬁxﬁreﬁ doordinstoModel

TL2), and a conputer ett-Packard Vectra with a video

di gi ti zi ngAmeecah Sdcimty for Jesting rod Mrasusgiens (A@WW'Egaqol{de@lpdiD] K03t9%d whi ch

al l ows the,, ut t apt_ur. ] [SFo | A i : is e can
ubseduent f 9 amRaressidf SR Lo BR° sHisbinf e B fRGRentRANC S
(Jandel JAYES PlukiSpectsphiorimeres flonrBYK-Gardnérine. p8ilyer Spiingss MD.gSamplhi ch i s
sent through the lens (i. "'btsae g‘%tic axis) to illum nate the subject.

Thi s IightPfﬁB§'§'é%“d°t‘W|Sé{ﬁg‘l‘%S%P rREP&X ol ari zer mounted on the end of the
pl anar objective |lens of the 25 m croscope. In practice, the procedure is
as foll ostPAS.lﬂAppl y the adhesive tape onto a glass (or other specular and
flat) surface with one pass of a 2 roller. 2. Position the | am nate so

k
that the adhesi Vky gmesamples nyedferchaze a*%fl luigeys frapsptangeameAsUemeni§WeLe 1 o oo
M Cr ORCOPEyeed %r\ééfagu F)/ R@éﬁ@%ﬁ%b’%@ﬁé GaRIRer 'IZCS ﬁgijs $pbctidpRofoaieitr ¢as @sddhat t he

gl ass is perpen ar to the optic axis. ust the circul ar polarizer

to opti ni zforiopagity measuremienty with thecstandard size refiectanee pjt (39ammyinsialledand s
sof t war e, ur LAl {il i Set the software grey val ue
wi ndow of é‘?@éﬁ) eﬁg@%&c%p&g@%@cfgﬁ?@) ‘{%g’g"és‘g‘?’%y values 5 (i.e., brightness

| evel s) corresponding to the wet areas. 7. Upon application of the tape,
anal yze the total wetted area as a percentage of the total

Percentage Wet-Out

15 This technique is used to study the wetting of an adhesive having a microstructured
surface onto a smooth transparent substrate. The hardware used with this technique
consists of a stereo-microscope (Olympus Model SZH-ZB), a video-camera (Cohu Model
4815) mounted on the microscope, a coaxial vertical illuminator (Olympus Model TL2),
and a computer (Hewlett-Packard Vectra QS/20) with a video digitizing board (Imaging

20 Technologies PCVISIONplus) installed which allows the computer to capture and digitize
an image. Such an image can subsequently be stored and analyzed by commercial
software packages (Jandel JAVA). The coaxial vertical illuminator provides light which is
sent through the lens (i.e., the optic axis) to illuminate the subject. This light passes
through a circular polarizer mounted on the end of the planar objective lens of the

25 microscope. In practice, the procedure is as follows:

1. Apply the adhesive tape onto a glass (or other specular and flat) surface with one pass

of a 2 kg roller.

2. Position the laminate so that the adhesive/glass interface is viewed through the glass

by a stereo microscope.



i maged area. Peel Adhesion to The peel adhesion test is simlar to the test
nmet hod descri bed in ASTM D 3330-90, substituting a glass substrate for the
stainl ess steel substrate described in the test. Adhesive coated sanples

were cut | ) cmby 15 cmstrips. Each strip was thegpastlasisey to a 10
cm by 20 &/@éﬁz sol vent washed gl ass coupon using a 2 kg ro Fer passed

once over the strip. The bonded assenbly dwell ed at room tenperature for
about 15 one mnute and was tested for 180 peel adhesion using an | MASS
sl i p/ peel % eAtjust thesaiuple SMbAt the glestis Prependicylanto|thg,PRticaXism | nt runent or s,
Inc., Strongville, OH) at a rate of 0.31 mmn (12 in/mn) over a five
second datda Adjusetbe ciscularipotarizentn eptimizes lighhintangity mdegniasto| vent based
acrylic pressure sensitive adhesive A was Er_epar ed according to

convent i orfal Usiagithedmaghanalysis softwaree captareiapd digitize depimeagesi ng 96 parts

i sooctylacrylate and 4 parts DVA. The PSA was about 18%solids in ethyl
acet at e/ hept Setahe suifisate §169alopwindow of acoEptange to atoept adlyshosegrey vaiues

wat er - based gcryl.i ressure sensitive adhesi B was prepared according to
the 9ressurlCs ﬁ“s’ﬁ‘f‘&\?i"'v %8@?@?@5"‘@%‘6@%’%@? procedure of U.S. Patent
No 6,013, 722__ Exanpl e, 1, i ng BA/ HEA .75/ 10/ 1 [.f1.0 sive C
'8 W0 03] doaYeen M?‘Fﬁwﬂf@é@&’&“ﬂ%}%? E’A"\?Jf“"’itﬁgﬁré’?tag g g?’(a%%’é%& E)l}iérbttgg?of HEA
and 0. 012 pajrhagefl ateBRGACURE 651 were mixed in a glass vessel. After
nitrogen de-gas, the mxture was irradiated with a GE Bl acklight |anp
(F15T8-BL, 15W USA) for about 20 seconds, so that a syrup was formed wth

vi scosity about 2000 cps to 3000 cps. The BA/HEA ratio was 70/30. 5
Adhesi ve [ReehAdhesioB procedure used for Adhesive C was followed with the

Adnedive £ The WEpectsBidiied i  the B A s T g1 ve a
BA/ HEA r atsubstivitinj( g)&ss Substrate for the stainless steel substrate described in the test.
Adhesive coated samples were cut into 1.27 cm by 15 cm strips. Each strip was
then adhered to a 10 cm by 20 cm clean, solvent washed glass coupon using a 2 kg roller
passed once over the strip. The bonded assembly dwelled at room temperature for about
15 one minute and was tested for 180° peel adhesion using an IMASS slip/peel tester (Model
3M90, commercially available from Intrumentors, Inc., Strongville, OH) at a rate of 0.31

m/min (12 in/min) over a five second data collection time.
Adhesives

Adhesive A
20 A solvent based acrylic pressure sensitive adhesive A was prepared according to

conventional radical thermal polymerization procedure using 96 parts isooctylacrylate and
4 parts DMA. The PSA was about 18% solids in ethyl acetate/heptane, about 2500 cps, TV
1.25 to 1.40.

Adhesive B
25 ' A water-based acrylic pressure sensitive adhesive B was prepared according to the

pressure sensitive adhesive (PSA) copolymer procedure of U.S. Patent No 6,013,722
Example 1, using BA/MMA/HEA 75/10/15 composition.

Adhesive C



Enbossing rolls were cut with dianond tools or |aser machined to provide
patterns having varying pitch, depth, wdths at the top of the channel and
at the base of the channel, and base angl es. Pol yethyl ene coated paper and
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Adhesive E
The same procedure used for Adhesive C was followed to give a BA/HEA ratio of
10 95/5.

Embossing rolls were cut with diamond tools or laser machined to provide patterns
having varying pitch, depth, widths at the top of the channel and at the base of the channel,
and base angles. Polyethylene coated paper and PET-backed release liners having a
15 silicone coating over the polyethylene, such as those available from Rexam or Inncoat,
were embossed between a heated rubber roll and each of the embossing roll to produce
microstructured liners with ridges.
The dimensions of the microstructures on the liners are shown in Table 1 and have
the shape of inverted square pyramids or V-grooves. The pitch is the distance from one
20 microstructure to the same point on the adjacent microstructure, the height is the height of
the microstructure from the base of the channel, W) is the length of the top of the
trapezoidai channel and W is the length of the bottom of the trapezoidal channel.

20



Pyr am d Pl 0Squar ePaper 200152001 Pyram d P 11CubePET Corner4 P12Fl at

bott onPET De ressionss P13RoundPET Bottom Depressions 6 1. Liner described
in US. Patent No. 5,260,215, Exanple 3. 2. Includes a second feature with
a base an%309@9@90 as described in WO 00/69985, Exanpl epdprysnadssobaper
l'iner described 'n U S Patent No. 6,197,397, Exanple 43, with square
pyram d enbossing. 4. Liner described in U S. Patent No. 5,138, 488,
Conparative Exanple A 5. Liner described in U S Patent No. 5, 141, 790,
Exanple 2. 6. Liner described in U S. PakabitlNo. 5,141,790; Exanple 3. io

The optical propertj Tt suhst PEG:and \ Scppe I des
were tested for Iu?ﬁgﬁg HEE‘%EHI‘H a#‘&%fghazféégnj% itqu a Pqﬁ%ence
poi nt for when thesp—substgles—arp—dsed A 4‘%% atues—r e
Zhgwn in Table 2. 2{1 \Ré 02/ qul ) TabinTZ PCQI‘?(GSBZ/ 690 ¥ :
ubst r at eLum nousHageQpaci - ahee -4 —CRAZC2 AR PETS8—80—-806-—84. 50.
d ass92. 40. 10. 10. 20| 2 B ¢ nﬁ‘ﬁ'ﬁﬁvﬁ oBapex o b 2Q0 1 s 200 i
P3 V-groove Paper 100 10 100 1
P4 V-groove Paper 30 10 50 1
P5 V-groove PET 50 25 50 1
P6 V-groove PET 30 15 30 1
P7 Truncated PET 197 15 18 1
square
pyramid,
Waffle
Pattern
P8 | Glass beads' | Paper
P9 Truncated | Paper 197 25 197 3
Square
Pyramid®
P10 Square Paper’ | 200 15 200 1
Pyramid
P11 Cube PET
Corner”
P12 Flat bottom PET
Depressions’
P13 Round PET
Bottom
Depressions®

1. Liner described in U.S. Patent No. 5,260,215, Example 3.

2. Includes a second feature with a base angle of 60°, as described in WO
00/69985, Example 6.

5 3. Paper liner described in U.S. Patent No. 6,197,397, Example 43, with
square pyramid embossing.

4. Liner described in U.S. Patent No. 5,1 38,488, Comparative Example A.
5. Liner described in U.S. Patent No. 5,141,790, Example 2.
6. Liner described in U.S. Patent No. 5,141,790, Example 3.

10 The optical properties of the substrates PET and Glass Microscope Slides were
tested for luminous transmittance, haze and opacity as a reference point for when these

substrates are used in laminates. These values are shown in Table 2.
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Adhesi ve A was sol vent cast on the liner with pattern P 1 with a knife
coater, dried 5 in a 65C oven for 15 mnutes to yield a dry coating

thi ckness of 25 microneters. The exposed adhesive side of the PSA filmwas
| am nat ed enperature to a 50 micron PET. The la s nmade
using a tﬁ?gf?ﬂ%ﬁop to provide uniform PET/ PSA/ Li ner Ia%bﬁg%gigﬁ6 he P1
liner was renoved to forma tape with exposed m crostructured PSA surface.
Sanpl es of this tape were tested for |um nous transmttance, haze and
opacity. 10 The data are shown in Table 'BaIEIEZ(bef ore lam nation to gl ass).

Sanpl es of ss—vtcrosgope—$ n(] a

hand- hel d rtﬁf)@éﬁ"ﬁ%l I i" ‘}sl)_ appl y fssure of the %ﬁﬂ | m silde,

to forma |PET/ PSA/ G ¢ apgﬁ'i"ﬁﬁfee( 0 - S-St e far

| um nous tlransmi.tt e haze _gpacify per e \Wel-Sut— Théﬁa 4 are -
listed in |[TablBEB as/Al (af8& lamihati @8 ta |a9§\ 15 EQémm hsi ve

A was sol Vient Glasst oh the 1924er with paftlern [P1, Ods déscr@Bed fin (E%am)l e
1, except |t Miamradegpecpati ng thi ckness of 50 mifcroneters. Sanples of this
tape as well &idel aminates nade to G ass MicroscopelSlide were prepared
and tested as described in Exanple 1. The data for before and after

| am nation to glass are listed in Table 3. 20 Exanpl e 3 Adhesive A was
sol vent cadéxag®lebe |iner with pattern P 1, as described in Exanple 1,

except to a dry £agtivea mlssive&%%st%tﬂéhrf&wﬁ@se&@ﬁs’l wiarmkifife cofitef, @hed t ape
as well as lamnates made to a d ass M croscope Slide were prepared and

t est edSas dBadS Gewen for 1 Eminyigsdo Yleldm@f)’(fa%‘a\gft@ﬁkflfé? of 2> micEomstersr Theini nat i on

| T IS5 0
Evanp over - GEPE ot it e el ‘P?’ﬁ“#?ﬁ‘?{‘?’?ﬁ%@f“?ﬁﬁr g SR 1
orm

BL- - - - 88. 0SRER5Dhe/lamitfatidn Waghindde Bty 339/09611 8ib.t6 proFide uni SA/Liner
laminates. The P1 liner was removed to form a tape with exposed microstructured PSA

surface. Samples of this tape were tested for luminous transmittance, haze and opacity.

10 The data are shown in Table 3 BL (before lamination to glass). Samples of the tape were
laminated to a Glass Microscope Slide and a hand-held rubber roller was used to apply
pressure on the PET film side, to form a PET/PSA/Glass laminate. This laminate was then
tested for luminous transmittance, haze, opacity and percentage wet-out. The data are

listed in Table 3 as AL (after lamination to glass).

16 Example 2
Adhesive A was solvent cast on the liner with pattern P1, as described in Example

1, except to a dry coating thickness of 50 micrometers. Samples of this tape as well as
laminates made to a Glass Microscope Slide were prepared and tested as described in

Example 1. The data for before and after lamination to glass are listed in Table 3.

20 Example 3
Adhesive A was solvent cast on the liner with pattern P1, as described in Example

1, except to a dry coating thickness of 75 micrometers. Samples of this tapé as well as
laminates made to a Glass Microscope Slide were prepared and tested as described in

Example 1. The data for before and after lamination to glass are listed in Table 3.
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2 BL----87.657.757.55.85.8 2 AL99. 789. 15. 05. 00.80.8 3
BL----89.757.056.85.65.6 3 AL99.990. 11. 61. 60. 40. 4 Exanpl e 4 Adhesive B was
coated on the liner with pattern P1 with a knife coater, dried in a 65C
oven for 1 ] 3 to yield a dry coating thickness of 75 P g’ S- The
5 exposed P80 de” of the PSA fil mwas |aminated at gom enperature
to a 50 mcron PET. The |lam nation was nmade using a two roll nip to

provi de uni form PET/ PSA/Liner |amnates. The Pl |liner was renoved to form
a tape with exposed m crostructured PSA TahleBace. Sanples of this tape as

wel | as | gaprat-es—rgde ;-r-ed—ornpd
tested as |dCXAPPELd W t“?!& E@"l‘"o"lsne dat a %e bef orle and 6?;('4 | ani jpati on
to 10 gldss are I]ist¥ef sypmitincerhy) o 4( Seatpl-eburpaus Hazeopaci t y
Transm ttgnce( %Ry (9% C2A2CPA2 A% g0 "R"«CZ'{R? R7AZ7 2 1 C&a g;%_,gg 60.6 -
Exanpl e 5 |[TolBhesi ve-€ was ad®8@ 0 1| nA0% af 30GFad RS 451 |andd-Bhe
resul ting (mi XtAli e | wa®5.80aled 830 the [9Ber Iwi P parteld Pl wilB a knife
coater at |a @2BIckness-of 7% 15 8fi6cr onpt &7 TheSEXpdseds.-8dhgsi v&8si de of
the PSA fijl mpwas llamomTed|at r89dm tenp&6at fresi0o 4 500.&i crion ®&T, jand the
conposi ti i @eEy, Cur ed.by exposgog to [0w§7.0 nfensg8y [V S.6ght] (FE6BI ackl i ght
F40BL) for 53@]5‘“[ €S golic PT Tigpar Wap.Tepoved §@ Tlormp.g tgpe oyt h exposed
m cr ost ructuretPSAsUrtace. —Sanptes of this tape as wel i a -am nat es
made to a G ass M croscope SI i de were prepared and tested as described in
20 Exanpl e Examplgd data for before and after lamnation to glass are listed

in Table 5. 23 VOAGOBAPEQodePbEthe liner with pattern P1 with a knife coater, dried in a

65°C oven for 15 minutes to yield a dry coating thickness of 75 micrometers. The
5 exposed adhesive side of the PSA film was laminated at room temperature to a 50 micron

PET. The lamination was made using a two roll nip to provide uniform PET/PSA/Liner

laminates. The P1 liner was removed to form a tape with exposed microstructured PSA
surface. Samples of this tape as well as laminates made to a Glass Microscope Slide were

prepared and tested as described in Example 1. The data for before and after lamination to

10 glass are listed in Table 4.
Table 4
Example | Luminous Haze Opacity
Transmittance (%) (%)
(%) C2° A2° C2° A2°
4 BL 89.6 63.8 63.5 7.2 7.2
4 AL 89.8 1.8 1.8 0.6 0.6
Example 5

To Adhesive C was added 0.1 parts of IRGACURE 651 and the resulting mixture
was coated onto the liner with pattern P1 with a knife coater at a thickness of 75
15 micrometers. The exposed adhesive side of the PSA film was laminated at room
tempe'raturc to a 50 micron PET, and the composition was cured by exposure to low
intensity UV light (GE Blacklight F4A0BL) for 3 minutes. The P1 liner was removed to
form a tape with exposed microstructured PSA surface. Samples of this tape as well as
laminates made to a Glass Microscope Slide were prepared and tested as described in

20 Example 1. The data for before and after lamination to glass are listed in Table 5.
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PCT/ US02/ 13690 Exanpl eLum nous Haze Opacity Transmttance(% (% (% C2A2C2A2
5 BL89. 680.980. 76.96.9 5 AL90. 11. 61. 50. 80. 8 Conparati ve Exanple O Adhesive
A was cast on the patterned liner with pattern P7 with a knife coater, 5
dried in a _65C oven for 15 mnutes to yield a dry coatin ' of 25
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roomtenperature to a 50 mcron PET. The | am nation was nade using a two
roll nip to provide uniform PET/PSA/ Liner | am nates. The P7 |iner was .
renoved to forma tape with exposed Wabledstructured PSA surface. Sanples

of this tape as—well—astaogmrnates—ade—tp—a—Gass—1o-peroscopy Slide were
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M croscope Slide were prepared and tested as described in Exanple 1. The
data for before and_ after |am nation to glass are listed in Table 6. 20
Compar ativg—%&f&@&&ﬁw sive A was solvent cast on the liner with
pattern P7, as pA@RGiveeWHas st &01HB PhrtdrhetHliex i pattézh P7enitheyKnife codterqr y
coating thickness of 75 mcroneters. Samples of this tggg as well as

| ani ndt es faigbinadS3C averfor IF smindeypyiolf o 45y cRating ckpess OHZAMFTONEIESey as
d I bed 4 fuele : ' ' |
escribe %@Qéﬁaﬁhés%g ﬁ%oﬁelhé‘ﬁﬁ "ﬁlﬁ-le&ag Frﬁ?ﬁﬁ't‘éccéll QFAIB% teAperiiateit@R 500 gl ass

are 25 listed nparative EX e C4 Adhesive A was sol vent
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microstructured PSA surface. Samples of this tape as well as laminates made to a Glass

10 Microscope Slide were prepared and tested as described in Example 1. The data for

before and after lamination to glass are listed in Table 6.

Comparative Example C2
Adhesive A was solvent cast on the liner with pattern P7, as described in

15 Comparative Example C1, except to a dry coating thickness of 50 micrometers. Samples
of this tape as well as laminates made to a Glass Microscope Slide were prepared and
tested as described in Example 1. The data for before and after lamination to glass are

listed in Table 6.

20 Comparative Example C3
Adhesive A was solvent cast on the liner with pattern P7, as described in
Comparative Example C1, except to a dry coating thickness of 75 micrometers. Samples
of this tape as well as laminates made to a Glass Microscope Slide were prepared and
tested as described in Example 1. The data fpr before and after lamination to glass are

25 listed in Table 6.

Comparative Example C4
Adhesive A was solvent cast on the liner with pattern P7, as described in

Comparative Example C1, except to a dry coating thickness of 100 micrometers. Samples
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WO 02/ 094960 PCT/ US02/ 13690 of this tape as well as |lam nates nmade to a
A ass M croscope Slide were prepared and tested as described in Exanple 1.
The data for before and after lam nation to glass are listed in Table 6.

Tabl e 6 Ex nous HazeQpacity Transmittance (% C2A2

500 096 SN 0°F A7 his 133 10 21 2 0 BLY0 140 AORCIFEN. o
AL88.87.77.70.80.8 C3 BL89.839.339.23.93.9 C3 AL89.04.94.90.80.8 4

BL89. 638. 339. 23.63. 6 C4 AL89. 23.23.20.70.6 5 Exanple 6 To Adhesi ve D was
aﬁded 0.1 phthistaps ay welharmimes madg te »Blase Migroscape Hhderware Prepared a8t ed ont o
the |iner

i or ot er SR ALCBbR il £ HM o P BBl it aer MAGED ss &2 o
room tenpdistad imr Tatlle6a 50 nmi cron PET, and the conposition was cured by
exposure to low 10 intensity WV |ight (Cf L? ﬁckl i ght F40BL) for 3 mnutes. -
The P2 liner was renoved to forma tape WY exposed m crostructured PSA
surface. Sanpl eS Exhnipld $ TARRIneas W/ | aHazeam nat es mgfsacitp a 4 hss

M croscope Slide (the tapeaimitd@e] nated(gyp the [gl ass sigpyle fol|ow ng the
direction of the grooves, | (e/)the el 11€ @he eCi 1 qige Wgr e pyeepal ed and

tested as desc (Bll T EXdW ¢ I [TaEs0qT 24& @ [Per9pe gnd _ghrer| | am nation

to glass are i =A—1s mia e—7 .ﬂ;’ |cl3r1| —Adt |§>|\4e11112u> added 0. 1

parts of | RGACU adfre—+ esti- q . 4bfl° \ cogted yuLU the liner
.m-f_eb_cbal—e- . elss 9 54 i rerpters. The

with pattern P2 oh
exposed adhesiv C2A o] + hB8Bon £ -7m 8t ¢ nnn(_)g
C3BL 89.8 39.3 39.2 3.9 3.9
C3 AL 89.0 4.9 4.9 0.8 0.8
C4 BL 89.6 38.3 39.2 3.6 3.6
C4 AL 89.2 3.2 3.2 0.7 0.6
5 Example 6

To Adhesive D was added 0.1 parts of IRGACURE 651 and the resulting mixture

was coated onto the liner with pattern P2 with a knife coater at a thickness of 25
micrometers. The exposed adhesive side of the PSA film was laminated at room
temperature to a 50 micron PET, and the composition was cured by exposure to low

10 intensity UV light (GE Blacklight F40BL) for 3 minutes. The P2 liner was removed to
form a tape with exposed microstructured PSA surface. Samples of this tape as well as
laminates made to a Glass Microscope Slide (the tape was laminated to the glass slide
following the direction of the grooves, i.e. the machine direction) were prepared and tested
as described in Example 1. The data for before and after lamination to glass are listed in

15 Table 7.

Example 7
To Adhesive D was added 0.1 parts of IRGACURE 65! and the resulting mixture

was coated onto the liner with pattern P2 with a knife coater at a thickness of 50
micrometers. The exposed adhesive side of the PSA film was laminated at room’

20 temperature to a SO micron PET, and the composition was cured by exposure to low
intensity UV light (GE Blacklight F40BL) for 3 minutes. The P2 liner was removed to
form a tape with exposed microstructured PSA surface. Samples of this tape as well as

laminates made to a Glass Microscope Slide (the tape was laminated to the glass slide
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20 tenperature to a 50 mcron PET, and the conposition was cured by
exposure to low intensity UV light (GE Bl acklight F40BL) for 3 m nutes.
The P2 liner was renoved to forma tape with exposed nmicrostructured PSA
surface. S this tape as well as | am nates nade

M cr oscope +2§}249%{’he tape was |lamnated to the gl ass sl igg”ggg(mﬂ 094960
PCT/ US02/ 13690 foll ow ng the direction of the grooves, i.e. the machine

direction) were prepared and tested as described jn Exanple 1. The data
for bef or e follewing therditegtiomefithe grop¥esgi.e the raaching difectign) werepsgnaged and fssiedy| o 8

5 To Adhesi . aé;ggﬁ 0 BEARE 190 @(;}ﬂ(t L2sidleliing
m xture magﬂgégg ed omo g%%ﬁﬁa&ﬁvﬂpﬁﬁbpattertnl@&t ° k?}i fe c?ozliter at a

t hi ckness dfab¥Y. mi cronmeters. The exposed adhesive side of the PSA fil mwas
| am nated at room tenperature to a 50 mcron PET, and the conposition was -
cured by exngsur g t o low intensity UV light (CGE Blacklight F40BL) for 3
mnutes. T ner was renoved to 10 forma tape with exposed

m cr oss r uct ur ed TeMdhesive Bowas saded0.¢ pares oftIRGAGURIE 6 Sisandehe readting soituzt es

made to a d ass croscope Sl.ide (t t, s l.am nat.ed to e glass slide
fol | owi ng tYf8 cﬂ?t%@?tpéﬁ‘? Iper pﬁ}t%ﬂ%gﬂp&paﬁgn%maéerﬁgﬁlpﬁgwaﬁ ?fgét i gn) wer e
prepared angicfoRfets ThRSexp8sed adRQivel siefof BEHSA fllm Whelafiiated a0 Foopef ore and

after lamnation to glass are listed in Table 7. is Table 7
Exanpl eLunit¢ropesatpgede agfmicrop PRIz ardibe compasyion,Wascursd by saposgre to low

BL90. 041. 344, i I inBeSOTRAP? BAQ whd rflovRd fo
AL90" 03. 02 57y Y el QR BlsddighFambr for findles TROPR e 50. 40, 4 Conpar at i ve
Exanphe C5 form a tape with exposed microstructured PSA surface. Samples of this tape as well as

laminates made to a Glass Microscope Slide (the tape was laminated to the glass slide

following the direction of the grooves, i.e. the machine direction) were prepared and tested

as described in Example 1. The data for before and after lamination to glass are listed in

Table 7.
15 Table 7
Example | Luminous Haze Opacity
Transmittance (%) (%)

, (%) C2° A2° C2° A2°
6 BL 90.0 413 41.1 54 5.4
6 AL 89.4 7.6 7.5 1.6 1.5
7 BL 90.0 40.2 40.1 4.9 4.8
7AL 90.0 3.0 2.9 0.8 0.8
8 BL 90.2 39.7 39.5 5.6 5.6
8 AL 90.0 1.5 1.5 04 0.4

Comparative Example C5
Comparative Example C5 was prepared identically to Example 6 except that the

direction of lamination to the Glass Microscope Slide was perpendicular to the direction of
the grooves i.e. the cross-direction. Samples of this laminate made to a Glass Microscope

20 Slide were tested ,as described in Example 1. The data for after lamination to glass are
listed in Table 8.

26



Conparative Exanple C5 was prepared identically to Exanple 6 except that
the direction of lamnation to the 3 ass Mcroscope Slide was

perpendi cular to the direction of the grooves i.e. the cross-direction.
Sanpl es of mnate made to a G ass Mcroscope 20 SlgHqs68ifes €St ed as
descri bed |h%@ah§gﬁ e 1. The data for after |am nation toﬂgl ass\gﬁare listed
in Table 8. 26 WD 02/ 094960 PCT/ US02/ 13690 Conparati ve Exanple C6

Conpar ative Exanple C6.was prepared identically to Exanple 7 except that
the direcComparagvaExemplaCon to the G ass Mcroscope Slide was

per pendi cul ar 't AAHRY 1o asrtﬁe%,&é ceflar St i on.
Sanpl es of thi @?ﬁﬁ%ﬁ"ﬁ%gmtg@&as@ﬁ: ! os)z:gpeXS Slide a/ere tested as
descri bed direcGamoplamirhtio toethel Glass mrombpeSlldea\msmrpeodlcubrgilthsdlreﬂf@n ofj st ed

| dont i cal | e EPOTLIE o RuBpion, NATDRRG! dis WP o CUTMBERRFECC (e

I denti cal I@
d asssM Crme Rsted@s H@s@n@éﬂﬁﬁ@iﬁh?l@'lafrhb datha lfer afief Retihaionad glaemegr ooves
i.e. the cross-direction. Sanples of this lam nate nade to a G ass

M cr oscopelistedl indeablgef-e t ested as described in Exanple 1. The data for after
| am nation to glass are listed in Table 8. Table 8 Exanpl eLum nous Haze
Opaci ty Transmttance(%(% (99 C2A2C2A2 C5 AL87.819.419.43.03.0 C6

AL88. 816. 4Cempdratave Exa@ipled. B9. 215. 715. 61. 71. 6 15 Exanple 9 To Adhesive D was
added 0.1 parts R ed onto
the |iner W|th %P?%?aﬁ'% wnp{sh a %ER% e(':‘{cfgﬁé”rc alF aé%aﬁpyiﬁexsc\seﬁgtpm

m cr oiget er directlitt ofdimiriaeion arthe Glase Mi¢rdscopé sndeewBSper;feinuiculaam thadirecsoa af at

room te rature to _a 50 cron RPET, and the co
exposur enP e grppves i.e. the cross—rcrillrectlon Samples op thlsr]amma

A

)
Pihade to 2 GlIk i’hcroscope

Slide were tested as described in Example 1. The data for after lamination to glass are

listed in Table 8.
Table 8
Example | Luminous Haze Opacity
Transmittance (%) (%)
(%) C2° A2° C2° A2°
C5 AL 87.8 19.4 19.4 3.0 3.0
C6 AL 88.8 16.4 16.3 1.8 1.8
C7 AL 89.2 15.7 15.6 1.7 1.6

15 Example 9
To Adhesive D was added 0.1 parts of IRGACURE 651 and the resulting mixture

was coated onto the liner with pattern P5 with a knife coater at a thickness of 100
micrometers. The exposed adhesive side of the PSA film was laminated at room
temperature to a 50 micron PET, and the composition was cured by exposure to low

20 intensity UV light (GE Blacklight F40BL) for 3 minutes. The PS5 liner was removed to
form a tape with exposed microstructured PSA surface. A laminate to a Glass Microscope
Slide was prepared and tested as described in Example 1 (the tape was laminated to the
glass slide following the direction of the grooves, i.e. the machine direction). The data for

after lamination to glass are listed in Table 9.
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20 intensity UV |ight (GE Blacklight F40BL) for 3 mnutes. The P5 liner was
renmoved to forma tape with exposed mcrostructured PSA surface. A
lam nate to a 3 ass Mcroscope Slide was prepared and tested as descri bed

in Example 1 (th ape was lamnated to the glass slide
direction 8Y°§ ?%?ﬁooves, I .e. the machine direction). Thfg Eata/?"gr after

| am nation to glass are listed in Table 9. 27 WO 02/094960 Table 9
PCT/ US02/ 13690 Exanpl eLum nous Haze acity Transmttance( %9 (% C2A2C2A2 9
AL89. 91.51.50. 50. 6 Exanpl e 10 Adhesw ablefhs coated on the liner with

pattern P6 W t hrg—knt et 65€Cpven— E@'m muties to
yield a dry coati Pﬂ?c 'EI; m crH& ters.| The IF'%R sed aghesive
-0 gt ef et gb cron PET.
D, rq%o \wnj A UP eglzfe |n| i UVV ”I .

side of the PSAflImvva<
m=1r*5 QLles:msL with

The | am nation L

PET/ PSA/ Li ner  Lan? Akt e

exposed mcrostructured PSA surface. Alamnate to a 3 ass M croscope
Slide (the gapplems | aminated to the glass slide followi ng the direction
of the grooves, 1.e. the nachine direction) repar ed, and tgsted 10 as
described in ExddbesiveB wpﬁéomé@wg.hnawéwqﬁﬁm tgﬁkmfeg?aé%fs Heddnigi gt e

in Tabl e 1Gso @o?l%?m:ﬁg&etﬁg}é?d ﬁd%aﬁ%hfcﬂn&ﬁ‘of PemidrBiRbtel. tThepat tern PG,

as descrlbe I'n xcept “‘to a dry coating thickness of 50
m cr onet er sxp&dpﬂlmswefsxdb lof thetPSpelilnawaslamitedat eponQ@empsragyre twe 89 p@cr@ i de

wer e prepa d,tested as de Cri (
| am nat ed t@drt aﬁ’ "&E’ém%’] Vg B@Aaﬁwr}%@@m&% | on‘}ngt?n{lhe gr ooves I.e.
the machi nqmdjnra&@t TRIP6 lirddrevad aérﬁovfe@ ko foinartapeanitineipossi milr@kmetﬁrﬁrRSA i sted
in Table 10. Exanple 12 Adhesive B was Eg éed on the Iln‘a{< \3@ Elagas%ltern P6,
as descri betrfags. é)!ﬁ'ﬁﬂa@ to @ Glass Migiopcaps Sidgiithe apewanFminaiedkindas ge
m Cr omet er SRR hiRstifbtid iShd #B6ves AT, fRinP4thing dfrection) was prepared and tested

10 as described in Example 1. The data for after lamination to glass are listed in Table 10.

Example 11
Adhesive B was coated on the liner with pattern P6, as described in Example 10,

except to a dry coating thickness of 50 micrometers. Samples of this tape laminated to a
Glass Microscope Slide were prepared and tested as described in Example 1 (the tape was
15 laminated to the glass slide following the direction of the grooves, i.e. the machine

direction). The data for after lamination to glass are listed in Table 10.

Example 12
Adhesive B was coated on the liner with pattern P6, as described in Example 10,

except to a dry coating thickness of 75 micrometers. Samples of this tape laminated to a
20 Glass Microscope Slide were prepared and tested as described in Example 1 (the tape was
laminated to the glass slide following the direction of the grooves, i.e. the machine

direction). The data for after lamination to glass are listed in Table 10.
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20 d ass Mcroscope Slide were prepared and tested as descri bed in Exanple
1 (the tape was lamnated to the glass slide followng the direction of
tlhe grooves, i.e. the machine direction). The data for after lam nation to
glass are |isted in Table 10. 28 WD 02/094960 Table 10 PC]/ 90
Exanpl eLunW%%@ﬁﬁ%eraci ty Transmittance (% C2A2C2A2 . loqcy’%%{“]:%&
AL87.720.321.02.82.9 11 AL89.83.53.50.70.7 12 AL89.91.91. 80.40.4 Exanple 13
- To Adhesive E was added 0.1 parts of | RGACURE 651 and the resulting m xture
was coated onto the liner with patterfablel®i th a knife coater at a

t hi ckness of 1255—+#-c+ormmrters—Fhe—expgsed—adheptvye—SsitdepF—thePSA film
V\ﬁ.s | ani nated a et?}"b‘gﬁ 'ﬂ“gﬁg to a ;zs?er li her witB3ttern|P1, and

t he conposition|fwas curé¢ e t9°90ow i nrensity ' GE

Bl ackl i ght F40BL)_for 3im L‘tl%)s The G20 |li nd2S wnnpcz?vpir \/pAzrnjf)rma
transfer tape w_tHRO&Mdpoged A%k osttud03rdd PEA slrfddes pn B h di des.

Sanpl es of this|tdpalas|wel 1898 | am Mafeqd ndd® tp a0@ ass MO osdope Slide
(gl ass/ PSA 10 | pmipaie) |and 898m naf esl.9rade Hy8 | aji n@tdi ng| t hidst gl 4ss/ PSA

| am nate to another @ ass Mcroscope Slide (glass/PSA/glass | am nate) were
pr epar ed aEx tefétﬁd as described in Exanple 1. The data for before (no

| am nati on er lamnation to one glass substrate (single

| ami nation) as wWelAdhesivé Envasatidedr0.1 partsvud IRGACURE 6SI aral ths resulting mdxture

| am nat i | i st in Tabl :
Opaci ? yl ?P{ﬂfgrﬁgqtgcb@gg&lin% ﬁg%m%l’l %v?th-l;algit% c%%terEXataat {cﬁrlfe%gn 0 f%s Haze

5 micrometers. The exposed adhesive side of the PSA film was laminated at room

temperature to another liner with pattern P1, and the composition was cured by exposure
to low intensity UV light (GE Blacklight FA0BL) for 3 minutes. The P1 liners were
removed to form a transfer tape with exposed microstructured PSA surfaces on both sides.
Samples of this tape as well as laminates made to a Glass Microscope Slide (glass/PSA

10 laminate) and laminates made by laminating this glass/PSA laminate to another Glass
Microscope Slide (glass/PSA/glass laminate) were prepared and tested as described in
Example 1. The data for before (no lamination) and after lamination to one glass substrate
(single lamination) as well as lamination to two glass substrates (double lamination) are
listed in Table 11.

15 Table 11
Example Luminous Haze Opacity
Transmittance (%) (%)
(%) C2° A2° C2° A2°
13NL 92.2 100.0 99.7 7.1 7.1
13 SL 92.2 57.3 57.2 4.3 4.3
13 DL 92.1 1.3 1.3 0.4 0.4

Comparative Example C8
Adhesive A was cast on the patterned liner with pattern P8 with a knife coater,

dried in a 65°C oven for 15 minutes to yield a dry coating thickness of 12.5 micrometers.
The exposed adhesive side of the PSA film was laminated at room temperature to a 50
20 micron PET. The lamination was made using a two roll nip to provide uniform

PET/PSA/Liner laminates. The P8 liner was removed to form a tape with exposed

29



13 NL92.2100.099.77.17.1 13 SL92.257.357.24.34.3 13 DL92.11.31.30.40.4
Conpar ati ve Exanpl e C8 Adhesive A was cast on the patterned liner with
pattern P8 with a knife coater, dried in a 65C oven for 15 mnutes to

yield a dr ting thickness of 12.5 microneters. The %9@% g;g esi ve
si de of tﬁioé%&‘k@lmwas | am nated at roomtenperature to a g’é J?n'cron
PET. The |am nation was nade using a two roll nip to provide uniform
PET/ PSA/ Li ner | am nates. The P8 liner was renoved to forma tape with

exposed 29migmstpeoBdPSA oface/Stamplenofshisitape 9s well @ laminatesgpade ip A LHeSS Sanpl es

of this t : ) &g@g ; ro wadbs de were
pr epar ed %r@gﬁ%h%?ﬁéggp%ggﬁ?n gﬁ%?%n%ﬁiﬁéa%{&al ]?%Hr& I%t?)lefore and
af t er | ami bediore and afterdiraination © glass aredisted ifdBble 122. 5 Conparati ve Exanple C9

Adhesive A was solvent cast on the liner with pattern P8, as described in
Conpar ati ve Exanple C8, except to a dry coating thickness of 25

m crogetergom@meﬁgx_@iec@i s tape as well as lamnates nade to a d ass
M croscope Slide were prepared and theit ed“éigz desc}%be in anple 1. The
data for bef or eAe8ivVa A WAS J0lyeNHEAST Fhthe nef) Wl paliem Ky af eSCHBEGIR Tapl e 12.

Conpar at i v ' g/ Bkn&3 of 29 MidrbBeteisN8hmpiek
pattern P8,é°l§gﬁ‘gi§§2| b é@ﬁ,@%ﬁ?ﬁ?ﬁ:&e I‘:%Zarrp?e C8, excep"ta tso a glre

coati ng t hofdhisdaps apwell @s taminaeemadesto aS3lass Microsgepectlide yese prapasediandne] | as
I I nat t . - Gl ) d
doscr bod PREEs st I RAGERS SRR R0 L SRARRENGH ghSERET OF

are 1bi st elistéedinTabled212. Conparati ve Exanple Cl1l 20 Adhesive A was sol vent

cast on the liner with pattern P8, as described in Conparative Exanple C8,
except to a dry coating thickness of 75 mcroneters. Sanples of this tape

as wel | ascglﬂ@'zgtwe@@@%np a G ass Mcroscope Slide were prepared and
tested as described 1n Exanple 1. The data for before and after |am nation
to glass are | Adhesiye iAansiqr;P\@ngga_st orrthe liner with pattern P8, as described in
Comparative Example C8, except to a dry coating thickness of 50 micrometers. Samples
15 of this tape as well as laminates made to a Glass Microscope Slide were prepared and
tested as described in Example 1. The data for before and after lamination to glass are

listed in Table 12.

Comparative Example C11
20 Adhesive A was solvent cast on the liner with pattern P8, as described in

Comparative Example C8, except to a dry coating thickness of 75 micrometers. Samples
of this tape as well as laminates made to a Glass Microscope Slide were prepared and
tested as described in Example 1. The data for before and after lamination to glass are
listed in Table 12.

25
Comparative Example C12

Adhesive A was solvent cast on the liner with pattern P8, as described in

Comparative Example C8, except to a dry coating thickness of 100 micrometers. Samples .
of this tape as well as laminates made to a Glass Microscope Slide were prepared and

30 tested as described in Example 1. The data for after lamination to glass are listed in Table

12.
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Conmpar ati ve Exanple Cl2 Adhesive A was solvent cast on the liner with

pattern P8, as described in
coating thickness of 100 m croneters.

dascr bod WO B

in Tabl e

1. The data for

after

Conpar ati ve Exanple C8,
Sanpl es

Qpacity Transmttance?®y (% C2A2C2A2 C8 BL83.394.183.39.19.1 C8
AL72.618.518.68.28.2 C9 BL83. 883. 782. Tabled23 C9 AL77.217.317.86.26.1 CIO

except to a dry
of this tape as well
G ass Mcroscope Slide were prepared gpgudthsespt ed as
| am nation to gP
12. 30 WD 02/ 094960 Table 12 PCT/ US02/ 13690 Exanpl eLum nous Haze

as

ass are |isted

82.983.68.5 C |1

BL84. 383. 482. 988 79 AEO : ﬁ‘?@ -8 CIJL BLS
AL77.923. 224. 953@@}5 AL . ) J01.51 Exanpl e 14 Agg?syiave A
sol vent cast on{the lindr "W 'tf)'éc te@%deswé'igd f E‘E“”ﬁ
except to a drylegatirgtthie .Lss gf Aot pr-so-Sanptesof—t
as well as 5 | ap de & 3';51--GL-afe,gg?fl!v! vrﬁ"%cpv Sp‘.ljdre thﬁ'lzanz:
| ami nated to the _§8AL dIj de’2.8 0] | guilBe t he‘IgBr ct lratz of gh%;_g‘)
the machine direcG9Bh dere $&&pardd 83rd  e828d | as8descrihdd |
The data for afteC94dkinati ci-20 qglladd.3arfe N78ted i A2Tabje £2
Adhesi ve A was foCVeBL dast &%3the |l i83ak W 8R9pafteBd P4 ad.Mesq
Exanple 10 1, EXCEPALIQ a dgQscoat]i n9.7 hi ckpdss| of 330 nj cr Gieet er
of this tape as[Wel]B&sS 85.2 83.4 82.9 8.6 8.5

Cl1 AL 77.9 23.2 249 5.7 5.7

C12 AL 86.9 7.1 7.0 1.5 1.5

Example 14

was

e 1,

his tape
was

ves, i.e.
Exanpl e 1.
anpl e 15
ribed in
s. Sanpl es

Adhesive A was solvent cast on the liner with pattern P4, as described in Example

1, except to a dry coating thickness of 25 micrometers. Samples of this tape as well as

laminates made to a Glass Microscope Slide (the tape was laminated to the glass slide

following the direction of the grooves, i.e. the machine direction) were prepared and tested

as described in Example 1. The data for after lamination to glass are listed in Table 13.

Adhesive A was solvent cast on the liner with pattern P4, as described in Example

1, except to a dry coating thickness of 50 micrometers. Samples of this tape as well as

laminates made to a Glass Microscoi)c Slide (the tape was laminated to the glass slide
following the direction of the grooves, i.e. the machine direction) were prepared and tested

as described in Example 1. The data for after lamination to glass are listed in Table 13.

5
Example 15

10
Example 16

15

Adhesive A was solvent cast on the liner with pattern P4, as described in Example

1, except to a dry coating thickness of 75 micrometers. Samples of this tape as well as

laminates made to a Glass Microscope Slide (the tape was laminated to the glass slide

following the direction of the grooves, i.e. the machine direction) were prepared and tested

as described in Example 1. The data for after lamination to glass are listed in Table 13.
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| am nates made to a G ass Mcroscope Slide (the tape was |lam nated to the
glass slide following the direction of the grooves, i.e. the nmachine
direction) were prepared and tested as described in Exanple 1. The data
for after on to glass are listed in Table 13. Ex

Adhesi ve A‘k]%}a% vent cast on the liner with pattern P4, aéﬁsgescr?sbed I n
Exanple 1, except to a dry coating thickness of 75 mcrorreters Sanpl es of
this tape as well as lamnates nade to a-d ass M croscope Slide (the tape
was |amnated to the glass sllde foITMHg the direction of the grooves,

I .e. the machine u PTEPafRge ad JeSTEdq fescrilbed in
Exanple 1. The dE¥a ﬁgr f' ‘? natio'Q 0 gl ags are Ipagit ed in |Table 13.
31 WO 02/09496Q Table 1B 1 /“Sﬁiﬁ UL‘UIIIC}l Wa gity
Transnittance ([94-CRA2G2A2 1A7A1 89 193>53 Do ‘8. g 2—8§.60.6 16
AL89. 91. 71. 70. q0_ & &lapp ' $tchothd liner with
pattern P3, as dekrALbe |n8%)?arml l-ﬁ by cbBt do &@ry co -6ng t hi ckness
of 25 micronetdrslé Abmpl es 899t hi sl tdde as Wl las 06| ami nddds nede to a

G ass M croscope Slide (the tape was |am nated to the glass slide

followi ng g hection of the grooves, i.e. the machine direction) were
prepared a‘n%@%[‘g as described in Exanple 1. The data for after

| ami nation to gAdissivardewhs sof et cast arathe Gneravittepettem B3, agdesenikediin Examplas

xcept t o b AP sem 9 sing iekaBE oL FS Bipoiped3, SRRt e e AR, .slfaée
as wekl aslamimitésthddedo BMlsss Micfosédpa Stidéthe uapcwaelaﬁlmaml t()tlieeglasapbda/vas

| am nat ed oth | ass sli fO||O\NI th .ect.i nof t he ves
he achi roaWIECEr GRSERR B SEIRIFS e ARGl oca gt PeBaEs F Rl o 1.

The data fQrqeadrdtel id BRARAE 10 ThE Qatd frSfteAamiatish RFglhds areAted 1114‘ab15>14.rfp| e 19 ,

Q4
I
Lt
t

Example 18
Adhesive A was solvent cast on the liner with pattern P3, as described in Example

10 1, except to a dry coating thickness of 50 micrometers. Samples of this tape as well as
laminates made to a Glass Microscope Slide (the tape was laminated to the glass slide
following the direction of the grooves, i.e. the machine direction) were prepared and tested

as described in Example 1. The data for after lamination to glass are listed in Table 14,

Example 19
15 Adhesive A was solvent cast on the liner with pattern P3, as described in Example

1, except to a dry coating thickness of 75 micrometers. Samples of this tape as well as
laminates made to a Glass Microscope Slide (the tape was laminated to the glass slide
following the direction of the grooves, i.e. the machine direction) were prepared and tested

as described in Example 1. The data for after lamination to glass are listed in Table 14.

20
Table 14
Example Luminous Haze' Opacity
Transmittance (%) (%)
(%) C2° A2° C2° A2°
17 AL 89.7 4.2 4.2 0.7 0.7
18 AL 89.9 2.0 2.0 0.6 0.5
19 AL 89.9 2.0 1.9 0.5 0.5
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15 Adhesive A was solvent cast on the liner with pattern P3, as described
in Exanple 1, except to a dry coating thickness of 75 mcronmeters. Sanples
of this tape as well as l|anmnates made to a A ass M croscope Slide (the
tape was | gy to the glass slide follow ng the diregds Abeoh NE

: 2
grooves, |W§&@%§q?mchl ne direction) were prepared and tggéfe as gescrl bed
in Exanple 1. The data for after lamnation to glass are listed in Table

14. . 20 Tabl e 14 Exanpl eLum nous Haze' Opacity Transnittance% %
(% C2A2C2 Afomparative Example CI3 70. 7 18 AL89. 92.02.00.60.5 19

AL89. 92. 01. 90. SQdpecie X\Qﬁg%éé?%é Bhaly ééﬁé&&%%mqy‘aﬁeQOtdme@saepl e C13
Adhesi ve A was cast on e patt Iner wth pattern P11 with a knife
coater, ddriediin n65C5B€n forck§ mipnted B yield aideycaating thigkgess ofi 195 misgemn

t hi ckness 125

was | am nat aeﬁ?os%ﬁ‘in%gg%%rgg 8{ WF ggf‘ﬁg'p‘g%q%ggg%%%@érqﬁ?{%featﬁﬁr?gts ;A\ol;ll {/\/2115 |

made usi ng nﬁcxfoWE'IO"Fhef]éxﬁmh@orpW&Vrhm usingfaawowol PEEpAGPrdVide maiforani nat es. The
P11 |iner was renpved uctu d PSA

tog forma tape with ex m cr ost
Curt ace. SERIVESAT fner laminateso T he P Abrer was FBATEGIR SRrmiges wigh Ehaberl o
M croscope nﬁbﬂogéuae&wpsmaﬁ‘sc%d S gle.& Qﬁihf‘sq %ﬂ% wﬁqatwm&mmlmasls The

data for before and after lamnation to ss are listed in Table 15. 10

Tabl e 15 EMistsiseongrflide u@rmzzarqqoﬁ@t@s;cdﬁsmgtﬁb@d indrappds |04 N2 C13
BL63. 493. 493¢07l ShdPer thmination to glass are listed in Table 15.

10 Table 15
Example | Luminous Haze Opacity
Transmittance (%) (%)
(%) C2° A2° C2° A2°
C13 BL 63.4 93.4 93.3 20.5 20.4
C13 AL 70.5 25.1 25.1 9.1 9.1

Comparative Example C14
To Adhesive C was added 0.1 parts of IRGACURE 651 and the resulting mixture

was coated onto the liner with pattern P9 with a knife coater at a thickness of 75
micrometers. The exposed adhesive side of the PSA film was laminated at room

15 temperature to a 50 micron PET, and the composition was cured by exposure to low
intensity UV light (GE Blacklight F40BL) for 3 minutes. The P9 liner was removed to
form a tape with exposed microstructured PSA surface. Samples of this tape as well as
laminates made to a Glass Microscope Slide were prepared and tested as described in

Example 1. The data for before and after lamination to glass are listed in Table 16.

20 .
Table 16
Example | Luminous Haze Opacity
Transmittance (%) (%)
(%) C2° A2° C2° A2°
C14 BL 89.6 54.2 54.2 5.9 5.9
Cl4 AL 87.3 23.7 23.7 3.8 38
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Cl13 AL70.525.125.19.19.1 Conparative Exanple Cl4 To Adhesive C was added
0.1 parts of IRGACURE 651 and the resulting m xture was coated onto the
liner with pattern P9 with a knife coater at a thickness of 75

m croneters. The exposed adhesive side of the PSA filmwag | r) d at
room 15 t eHRPHPEIQ to a 50 nicron PET, and the corrpomtjgmlg ed by
exposure to low intensity UV |light (C;E Bl ackl i ght F40BL) for 3 m nutes.
The P9 liner was renoved to forma tape with exposed m crostructured PSA.
surface. Safgmgeative BxlmpletGlse as well as |am nates nade to a d ass

M croscope Slide, were pare t est n The
data for beforewt%if@%f% r?gﬂ?iﬁjb %&igfmgﬂjﬁéhef%‘%ﬁmﬁﬁﬁ 20
Tabl e 16 ExaRlogd Bhtd eheslind® &ath PY0 Wuaraamﬁ tedteratddhi¢kifessfAgaA2 Cl4
BL89. 654. 254. 25. 95. 9 Cl14 AL87.323.723.73.83.8 33 WD 02/094960

PCT/ US02/ 13Bi0tpesism aFhe expesed,adhasive sigenf the PR flm vas lemjpaiedataenmo. 1 parts of |

wth
patterh p1Q i Hule 1 asPcton T hld  EomBEARdR A e Bl a8 1 The
exposed adlis®nsity Is‘,Vdightc(GEBlhcl@@ht lF4(]Bh)\ﬁar§ iniutes.aThel PR lineyovas Semeveddo at ur e

toa50mconPET nd t Xas ccur exposure | Qw

intensity ‘Y‘&XB?%&?P?@ Ef% fugface, ﬁ@ﬂ@?%%ﬁg‘fﬁ Iﬁ&yeplager was
removed to 1arhmams mauafbea @iab$ MR SREFESI e Cieds bfepﬁé&ﬁxﬁﬂe&&?aﬁdusérme in Sanpl es
of this tape as well as |am nates nmade to ss croscg_gﬁﬁgl de were

pr epar ed a@%bd@%ﬂe@&bﬁﬁ@d@ﬁﬁe%?@@ app aredisted in ore and
after lamnation to glass are listed in Table 17. 10 Table 17
Exarrpl1§Lum' nous HazeQpacity

Table 17
Example | Luminous Haze Opacity
Transmittance (%) (%)
(%) C2° A2° C2° A2°
C15BL 89.7 29.1 29.0 4.1 4.1
C15 AL 89.6 4.6 4.6 0.7 0.7

Example 20
Adhesive A was solvent cast on the liner with pattern P1 with a knife coater, dried

in a 65°C oven for 15 minutes to yield a dry coating thickness of 75 micrometers. The
exposed adhesive side of the PSA film was laminated at room temperature to a Glass

15 Microscope Slide. The lamination was made using a two roll nip to provide uniform
Glass/PSA/Liner laminates. The P! liner was removed to expose the microstructured PSA
surface. Two of these microstructured PSA surfaces from 2 samples of this laminate glass
construction were contacted such that the microstructure patterns were aligned either at 0°
or 45° to each other, and carefully pressed together to form a Glass/PSA/PSA/Glass

20 laminate. No pressure was applied to the laminate. The laminate was then placed in an
85°C oven for 24 hours to form the final Glass/PSA/Glass laminate. This laminate was

then tested for luminous transmittance, haze, and opacity. The data are listed in Table 18.
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Transm ttance (% C2A2C2A2 C15 BL89. 729. 129. 04. 14.1 C15 AL89. 64.64.60.70.7
Exanpl e 20 Adhesive A was solvent cast on the liner with pattern PL with a
knife coater, dried in a 65C oven for 15 mnutes to yield a dry coating
thi ckness of 75 microneters. The exposed adhesive side ofP iﬂgﬁé&ofi | m was
| ami nat ed XOP¥YAPenperature to a G ass 15 M croscope S P&&.

| am nation was nade using a two roll nip to provide uniform

G ass/ PSA/ Liner |anm nates. The Pl liner was renoved to expose the

m crostructured PSA surface. Two of Thleled8mi crostructured PSA surfaces

from 2 sanples—ef—t-histamrate—glass—eonstepett onweﬁe—ewt—a:i};ed—such
that the m|di¥aplediAlian ter-q'EﬁW}R‘E a ignear;éfther at 0 @R to each
other, and|careful lly Amglesed Tragemittance b ¢ o £7%) G—as#%o

| ami nat e. PLIQ_D_[_QS.S_L[E was applief®o tht €3 hatA2° THe 1G5 hen

placed in dn__¥C dvenPor 44 hoB88 to fordi the 18nall GH&s/ pSA/¥Pass
| ami nate. Thi s20 ani|nat 45%as | t heB0.fest el flor |umildoud tr&hsnilttdhte, lhaze,
and opacity. The data are listed in Table 18. 34 WD 02/ 094960 Table 18
PCT/ US02/ 1 foanpl eAl i gnnent  Lumi nous Haze Opacity

Angl eTr ans%&n‘m’( W9 (% C2A2C2A2 20090. 31. 41. 40.60.5

204590. 51. 11. 10 Athesive=A avap salvert cdsi loe shedineAwith patterh Pd rwtithcaknifegnateh dried ner

ith pattern PL . with i f ter, ied. i 6 51 nut es t
Vield e arhasnChiendy (bt §E Sl adticflinuPefnelplr B ERd et ST 11 o8 1O
side of thexPsfdhilesiveaide biHe PRACHInDway 1aMiNated P fsoni tehfpeiatura tdd Ghss

M croscope Slide. The | am nation was nade .using a two roll, niﬁ), to provide
uni form  Microscope Slide. The lamination was made using a two roll nip to provide uniform

Glass/PSA/Liner laminates. The P1 liner was removed to expose the microstructured PSA

surface. This microstructured PSA surface was contacted to another Glass/PSA
construction prepared from Adhesive A and also 75 micrometers thick but without a

10 microstructured PSA surface. The 2 Glass/PSA laminates were carefully pressed together
to form a Glass/PSA/PSA/Glass laminate. No pressure was applied to the laminate. The
laminate was then placed in an 85°C oven for 24 hours to form the final Glass/PSA/Glass
laminate. This laminate was then tested for luminous transmittance, haze, and opacity.

The data are listed in Table 19.

15
Table19 -
Example | Luminous Haze Opacity
Transmittance (%) (%)
(%) C2° A2° C2° A2°
21 90.5 1.1 1.1 04 0.4
Example 22
Adhesive A was solvent cast on the liner with pattern P2 with a knife coater, dried
in a 65°C oven for 15 minutes to yield a dry coating thickness of 75 micrometers. The
20 exposed adhesive side of the PSA film was laminated at room temperature to a Glass

Microscope Slide. The lamination was made using a two roll nip to provide uniform
Glass/PSA/Liner laminates. The P2 liner was removed to expose the microstructured PSA

surface. Two of these microstructured PSA surfaces from 2 samples of this laminate glass
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d ass/ PSA/ Liner | am nates. The P1 liner was renoved to expose the

m crostructured PSA surface. This mcrostructured PSA surface was
contacted to another d ass/PSA construction prepared from Adhesive A and
also 75 mgro rs thick but without a 10 m crostructur :ﬁﬁ ace. The
2 d ass/ Psgqgﬁ}?ﬁ'ﬁes were carefully pressed together tﬁld?{? mzék'({gf)

A ass/ PSA/ PSA/ d ass |am nate. No pressure was applied to the | am nate. The
| am nate was then placed in an 85C oven for 24 hours to formthe final,

G ass/ PSA/ Gbrustmctidnewem aomtactdhsuch tiatiheaniorosinecture pattaresswerd akigned [alog tesu s
transmttance.. ha and opaci t T Qﬁ | St L oala 15

Tabl e 19 gﬁ%‘Oé'L ﬁ‘?"rﬁfﬁ%"“ﬁa"i‘g ce%g&ytpgg ratr?g% r? %{rr]dgzl(a;)g'f%% ﬁfg&z%%ﬁz

2190. 51. 11 )akRinde. Molptessink avas 3pplitdes thedaminams The lantmdte wasthewplatddenlanner with
pattern P2 wth a knife coater, drie i C oven for, 15 minutes to
yield a dr§oarandgr %ﬁhw&&@%mﬁmaﬂﬁwmgﬁ#ﬂaﬂ%@ BE° Adhesi ve
side o th%£§§stéd t*omuwpﬁods%h&ﬁmﬂce%az@,%ﬂldpw@e, C Tk Wht] afeQlisfedGh Ta5le 20.

M croscope Slide. The amnation was nade using a two roll nip to provide

uniform d ass/PSA/Liner |am nates. The P2 |liner was renoved to expose the

m crostructured PSA surface. Two of fThsigeom crostructured PSA surfaces
from?2 sanples pf_this | aninate glass 35 WD 02/094960 PCT/US02/13690

construction wef Exemplexgt demsinows t hat t Hazei cr osit r uct @RaCH%t t er np were
aligned al ong the dire¢Transmittancei¢ gr oo}, and caref (% d t oget her
to forma d ass| PSA/ PSA|d ad%) | ami n&328. NoAEf’es|sur@°was_aﬁm to the

| ami nate. The |am r2ate was t90eén pl acekd2in arl.2 85C o®8n flor @8 holurs to form
the final dass/PSA/J@ ass lamnate. This lam nate was 5 then tested for

| um nous transm tiance, haze, and opacity. The data are listed in Table 20.
Tabl e 20 Eﬁ%@ém nous

To Adhesive D was added 0.1 parts of IRGACURE 651 and the resulting mixture

was coated onto the liner with pattern PS5 with a knife coater at a thickness of 100

10 micrometers. The exposed adhesive side of the PSA film was laminated at room
temperature to a Glass Microscope Slide and the composition was cured by exposure to
low intensity UV light (GE Blacklight F40BL) for 3 minutes. The lamination was made
using a two roll nip to provide uniform Glass/PSA/Liner laminates. The PS5 liner was
removed to expose the microstructured PSA surface. Two of these microstructured PSA

15 surfaces from 2 samples of this laminate glass construction were contacted such that the
microstructure patterns were aligned with the grooves at 90° to each other, and carefully
pressed together to form a Glass/PSA/PSA/Glass laminate. No pressure was applied to the
laminate. The laminate was then placed in an 85°C oven for 24 hours to form the final
Glass/PSA/Glass laminate. This laminate was then tested for luminous transmittance,

20 haze, and opacity. The data are listed in Table 21.

Table 21
Example | Luminous . Haze Opacity
l Transmittance | (%) (%)
(%) C2° A2° C2° A2°
23 90.3 1.2 1.2 0.5 0.5
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HazeOpacity Transm ttance (% C2A2C2A2 2290. 01. 21. 20. 50. 5 Exanple 23 To
Adhesi ve D was added 0.1 parts of | RGACURE 651 and the resulting m xture
was coated onto the liner with pattern P5 with a knife coater at a

t hi ckness m cronmeters. The exposed adhesive sid oA film
was | am nat 9@%& om tenperature to a G ass M croscope gFI @sﬁf)ﬁgﬁ
conposition was cured by exposure to lowintensity W |light (GE Bl ackl I ght
F40BL) for 3 minutes. The lam nation was made wusing a two roll nip to
provi de uniBxampl€®dss/ PSA/ Liner | ami nates. The P5 liner was renoved to

expose the mcrostructured PSA surfa e r d PSA 15
surfaces from Zé‘&ﬁﬂl ‘éb%?ssf’ egt‘iaétrﬂ"ﬁﬁ?gneé t§§at§ ﬁ% g}(l: |ag§1]h§\/lg§%&{:§nt act ed
such that tyi€ld alrg Eeubing dfiEkiess dTHRISanhivForveRrs: 'H{elegpmédudhelswblsﬂegfﬂm\l’&\ at 90
to each other, and carefully pressed together

G ass/ PSA/ Bim epslaminalnd 3h oog AP Wit W&E"“a‘%grl f@ﬁ%’&‘“ﬁﬂ@ WA At . The.
| am nage WagidgaotbRafifto 'pPoﬁ& uﬁéﬁ@nﬁmfrlﬁm&ér [aiHates! Thé PIMindaevasi nal

d ass/ PSA/ d ass | am nate. This |am nate was then tested for | um nous
t ransni t t arfemoveltotfornea tapn wibsaposed mlqrh@rvaalfeal BSAcsurfage. c3pmplesiofghetape;  Tap| e

géQEX grlrplzciL\g%\ %Hl Eat%@?w%%%g%Bdeggf %&f@%@ﬁe@r@%%ﬁesi ve D was

sol vent casdpplypréssarel onrte PET tﬁltmlsalbiteIfme&BEMSNﬁaddemamoa’hsrlaminateyi eld a
dry coating thjckness_of ronet er The ed_ adhesi v i de of the
PSa i1 m s themHas G pesl Sgoh! § B Sk, adNBOgE 66 Beflkeee

l'am nggi on M#@s3 %e Rcoiitbol Sandplé YPthe Qdﬂle QihBsifelaiinale the didhdtasea PET/ PSA/ Li ner
| am nates. The P12 liner was renoved to forma . tap el}/\nﬁe%mwcigd

mi cr ost r uctmicEastrpsipred hinerwves also-prepased and testrd. (Thpdata are

Table 22
Sample Peel 15 minute dwell | Peel 3 day dwell | Haze after 3 day
(N/dm) (N/dm) dwell
(%)
Control 39.8 39.6 24
Example 24 15.9 29.5 2.4

Example 25
Adhesive D was solvent cast on the liner with pattern P13 with a knife coater to

15 yield a dry coating thickness of 62.5 micrometers. The exposed adhesive side of the PSA
film was laminated at room temperature to a 50 micron PET. The lamination was made
using a two roll nip to provide uniform PET/PSA/Liner laminates. The P13 liner was
removed to form a tape with an exposed microstructured PSA surface. Samples of the
tape were laminated to a Glass Microscope Slide and a hand-held rubber roller was used to

20 apply pressure on the PET film side, to form a PET/PSA/Glass laminate. This laminate
was then tested for peel after a 15 minute dwell time, and was haze free to the naked eye
after 3 days. A control sample of the same adhesive laminate that did not use a

microstructured liner was also prepared and tested. The data are listed in Table 23.
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were lamnated to a G ass Mcroscope Slide and a hand-held rubber roller
was used to apply pressure on the PET filmside, to forma PET/PSA/ d ass

| am nate. This lamnate was then tested for peel after a 15 mnute dwell
time, and free to the naked eye 10 after 3 days sanpl e
of the sa aaﬂgé&/e | am nate that did not use a mcrostruél(gsc‘5 dﬁg+| ner was
al so prepared and tested. The data are listed in Table 22. Table 22

Sanpl ePeel 15 m nute dwel | Peel 3 day dwel | Haze after 3 day

(N dm (N dm dwel | Control 39.839.62.4 ERabipMe 2415.929.52. 4 Exarrpl e 25

Adhesi ve [ was Sovent the—+fe t-t ]
coater to y$ Rley dry B‘Efgﬁ ‘E‘ﬁF&‘l?HeWS %&%ﬁ@?}! crgr%?

exposed adhe3| ve side of [the PENEM) | m vwak | afVMWed af roo %f"rperat ire to
a 50 mcr@nPET.__The |l amlnation wa_s_ma,de__us_mg_a two—foll ni( t o-pro /i de
uni f or m PET/PSACentigdr | arfi nat es 39fhe P13 |iner 388s refmved t23f orm a| t ape

with an exposdtampler2dst r Uct ured 229A surf akce, NopFasteds of t hNot Testrd ver b
|lam nated to a Gass M croscope Slide and a hand-hel d rubber roller was

used to 20 appl re.om t 1.1l ; a ass

| am nate. This Ké’ﬁ{'ﬁﬁﬁ g e"\?ﬁ%’"{eﬂgﬁ E’es?gg%éhg’ggg%lpd%?eégda I\EEJ énﬁiééég dwel |
tinme, and wilbbéwiderstdodehdt @aridue mwk‘!ﬁdnmsmlawﬁetmademldwsdepmmrftqm)thes anpl e of
t he same adhesive | am nate that di.d not t ruct ur i ner was

al so jr epaffint a&ﬂéC?@sqf m‘Pﬁ‘E%a‘SQ‘%?‘B"Q#@?’EH"Fh‘”&%ﬁ g seppe °§§’°v\o 02/ 094960
Tabl e 23 Pfalio Hﬁ%@l 3R90 Sanpl ePeel 15 minute dwel | Peel 3 day dwel | Haze
after 3 day (N dm (N dmdwell (% Control39.839.62.4 Exanple 2522. 1Not

Test edNot Tested A nunber of enbodi ments of the invention have been

descri bed. Nevertheless, it wll be understood that various nodifications
may be made w thout departing fromthe
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5 spirit and scope of the invention. O her enbodinents are within the scope
of the following clains. 38 WO 02/ 094960 PCT/ US02/ 13690 WHAT IS CLAI MED
IS: 1. A pressure sensitive adhesive |layer with a structured surface,
wherein the adhesive |ayer is capable of being dry | am nate

substrate WO Q8% | ani nate, said adhesive |ayer havi ngPéT/ﬂﬁélZ“%"ter dry
| am nation, neasured according to ASTM D 1003-95, of 5 |less than about 50%
of the haze of the adhesive |ayer before dry |am nation, and wherein the
adhesi ve | 3WHATASIGLAIMED E$&i nati on has a | unminous transmittance of nore

t han about 85% a haze of |ess than about 25% and an opacity of |ess than

about 3% 2. JThe pressur.e sensitjive adhesiVv ' ywherein the
adhesi ve | yez}p%ﬁs “é“rsea?‘@"e? lﬁ%lla'y o ag&gucﬁ:gécﬁéﬁ%{acﬁ&gh%ﬁ%?ﬁ Jaggout 10% of
the haze of tlager sHly 6f bemyedry hahiasted toldsubstyatd mnforaailaminatd, salhadhesiessur e
sensitive adhesive layer of claiml, wherein the gdhesi \éﬁﬂlw te{ dry
| ami nati on hdayes havipga bazejaligrdrylafpinglinn, meagyeskaceprding 19 A et ve

| ayer Qefore '6?0@9' He'dahésiVed Béfotd &9 1aHMaGdN, and ayer of
cl ai mgi, V\herlg{sﬁht adgba hes?fvtgéf%z}reb?ti ncl udeesay?? 18 rdggul ar_array_of
structures, awhereihthesadhesivednyss afterfdry taminationhaea bmineus| teansmittapce ofmeEs on
any 500 pm dianeler., &b C r ' ' | I

Rdhesi ve' | ay a8l £32% k. oS biBud A% SRR SHAT of o8 fn ol %

wher ei n t he. sTheleéssure serditfvie adhaivelnlenofclaiin b indetein theadSivedayes aftrgdry 1x10

pnB8 on any 500 pm.di aneter cjircular  ar of .t he adhesive .l ayer., 20 6. The
pressure sendpminationbgsakhiageo ssél‘%ﬁ ghoyt ﬁ%g{@? Hazteﬁg%oqq&ﬁly/e:%y%ﬁpeefor?s
removapl e fr@yndnigabstrate. 7. The pressure sensitive adhesive of claim
1, wherein the adhesive |ayer is capable of being drx | am nateg to the
substrate &t Ehepsesswasensitivaadhasivedayssof claimb adgrenithgpdhasive lpyer alierdryer  out

Test. 25 8. HWF@@%&Q}&@Q&E s thih PBEF YEEhatd Gtithe é’dhe&b@fa%{betf&g

structures are se romthe group consisting of V-grooves an

pyram ds. 9. drpdamina®sure sensitive adhesiye of claim4, wherein the
structures ,arg _sqguar ram : : | 1 nesi of
ol ai'm 6 wher ChepRGE SO plResive b L pRE . Sttt RERThSVEaR MERdEE
adhesig/e of Olegilin rayohatneiuted, hed thy seudtures define aavohintteofilt least 1x10° pm’ on

any 500 pm diameter circular area in a two-dimensional plane of the adhesive layer.

5. The pressure sensitive adhesive layer of claim 4, wherein the structures define a
volume of about 1.0x10* pm? to about 1x10” pm® on any 500 pm diameter circular
area of the adhesive layer.

20 6. The pressure sensitive adhesive of claim 4, wherein the adhesive layer is removable
from the substrate.

7. The pressure sensitive adhesive of claim 1, wherein the adhesive layer is capable of
being dry laminated to the substrate at a wet out of at least 85% as measured by the
Percent Wet Out Test. _

25 8. The pressure sensitive adhesive of claim 4, whercin the structures are selected from the
group consisting of V-grooves and pyramids.

9. The pressure sensitive adhesive of claim 4, wherein the structures are square pyramids.

10. The pressure sensitive adhesive of claim 9, wherein the pyramids are truncated.

11. The pressure sensitive adhesive of claim 9, wherein the pyramids have a sidewall

30 angle of less than about 20°.

12. A laminate comprising a first substantially specular substrate, a second substantially

specular substrate, and a structured pressure sensitive adhesive layer between the first
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30 angle of |ess than about 20. 12. A lamnate conprising a first
substantially specul ar substrate, a second substantially specular
substrate, and a structured pressure sensitive adhesive | ayer between the
first 39 WO 02/ 094960 PCT/ US02/ 13690 and second substrate‘,afg@ rﬁ' t he
adhesi ve IYQ&8¥OMI® 2 | uminous transmittance of more thart ﬁ’i’ %99% haze
of | ess than about 25% and an opacity of |ess than about 3% 13. The
pressure sensitive adhesive of claim 12, wherein the haze generating
structures andyecombsubstate,wirteimthe adbesivedayen basa luminafs trapsmittianice] of more
protrusions. res re sensiti hesi ve, of m erein the
pyram dal 8{@&2?%;53%1?‘ ?fﬁ&ﬂ’ Eout}é&o apﬁémﬁpggguqféesggl}@ "‘ijg's‘/‘ \egdhem ve
of claim 123 Tﬁ@?fe@slu?e tnGitina gdhedion of @hi[2, Sheteii the daze gendialing striéturey Ooves.
16. A transfer tape conprising. a carrler | ayer with a pressure sensitive

adhesi ve t heFeBRrise 2megwALaNdiCANIOUEFAYS] \P@ra{r“a‘?@rpf‘?tgls@& abl'e of being dry
| am ngted { ‘?am Eié?s?.ﬁ'é ?Jn?itﬁ/c?aérﬁgl% of cl&ﬂmﬁ%ﬁmxﬁﬁab 84l Y&rdsﬂ)}ﬁ%rehaw ng a

haze after ati1on, neasured according to AST 100 -95, of less than
about 50% of truh@tddaze of the adhesive |ayer before |am nation, and wherein

t he adhesi [ ngéj ce of
nore than gigé‘lﬂ ’é%‘o?fe %enﬁlgg%}{%l*e@'q‘égf;‘&%aﬁglnfabe?egrlgﬁg‘ %ege}g%ﬂ%%gﬂg}t%g@ 15 of
:ess t han abealathpﬁélbv-gﬁ)ovél'd”le transfer tape of claim 16, wherein the carrier
ayer is a eeas liner. 18. At sing a substrate.with a first
surface an %ﬁif‘l’g GPPREENE WESW%W) ‘ﬁ’é’a@? U RN Y AFESP Y %‘freg?fd second
surfages of %@reﬁi‘llﬂﬁ lafiiesfre W@é?ls%ﬁpibﬂﬁf Heh%rd?jb hnEinRé® foSd Substra€ fosfiofth we
adhesive, wherein the tape i's capable of being dry lanm nated tQ a substrate

to 20 form alaminatecsaid adbesive lamtélgvméamweaﬂehmh@wa» Wﬁ&sém&‘fa%‘?fd!"&ﬁﬁ" nat i on,
measur ed _acaaagy i doR. IR 0boars0opb e hitzel SFaAk @iRliLe BRIt e haze

of the adhesive ayer ore I'amnati on, wherei n t hesi ve | ayer
after dry | amamaauonnaﬂthwhaemlthmdhm lnytaraﬁm drvémmamn hnsradumhms about 85%

To. “The t ape TBIARR O Biors fheh a2 o REEH ks (hap ol 28R il hei” *°

tran&mttancgfugsmanaﬂ,ms% about 95% a haze of less than about 10% and an

opacity of less than about 1% 20. The tape of Clal[n ﬁ?} wherein the haze
i's |ess thkh Thegarstersapent claimd 6, whereigtheqarricnlayer Isgfsieaseinefie substrate is a

pol ymeric {g |Afape comprising a substrate with a first surface and a second surface, wherein at least

one of the first and second surfaces of the substrate have applied thereon a pressure
sensitive adhesive, wherein the tape is capable of being dry laminated to a substrate to
20 form a laminate, said adhesive layer having a haze after lamination, measured
according to ASTM D 1003-95, of less than about 50% of the haze of the adhesive
layer before lamination, and wherein the adhesive layer after dry lamination has a
luminous transmittance of more than about 85%, a haze of less than about 25%, and an
opacity of less than about 3%.
25 19. The tape of claim 18, wherein the adhesive layer has a luminous transmittance of at
least about 95%, a haze of less than about 10%, ahd an opacity of less than about 1%.
20. The tape of claim 19, wherein the haze is less than about 2%.
21. The tape of claim 18, wherein the substrate is a polymeric film.
22. The tape of claim 18, wherein the substrate is substantially specular.
30 23. A decal comprising an imaged polymeric film with a layer of a structured pressure
sensitive adhesive thereon, wherein said decal is capable of being laminated to a

substantially specular substrate to form a laminate, said adhesive layer having a haze
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22. The tape of claim 18, wherein the substrate is substantially specul ar.
30 23. A decal conprising an imaged polyneric filmwith a layer of a
structured pressure sensitive adhesive thereon, wherein said decal is
capable of being lamnated to a substantially specul ar substrate to forma
| ami nat e, ¥@P%0%4¥esi ve | ayer having a haze 40 WO 02/ 094980 ¥¥A¥eH2/ 13690
after lam nation, neasured according to ASTM D 1003-95, of |ess than about
50% of the haze of the adhesive |ayer before |am nation, and wherein the
adhesi ve | ay efterdirhidatiort] ipeadiiéd dbabidaig tASTM DuH036A5s of lessthan dboan®¥% of nor e

t han about 85% a haze n.about 25% and. ap opacity of .| ess than
about 3% 5 Hghazgefthe °S‘8?f3t¥F’al?"E?r2§am\R,ﬁ'é9'bPPﬂ?’ %‘e'lnéﬁ? ?fﬁl"%“’#o@ LAY ni nous
{r ansii ¢t ancgnObmhib fila oA (IRHindndBR o i ouk Bo, 8o k8% and an
opacity of |ess than about 1% . A method for naking a substantially :
specul ar | amhaatabqut@éﬁhoanctm@acl(t}ayflp%dbmb@gt 3%subst antial |y continuous

| ayer _of u )

| ami n&ti ngzﬁ?fré g%f%g‘gtdd%mle%;% mg’etgﬂsahgx ?sdﬂ%%}(@[gérc mlkg%c&lb%? ggt%é to form
a |amnate, aWueQi%na hdye .of &3 thandbms i10%, hnxymolhauy ofjess thavaboutf 1%

| am nati on nmea accor d| tpo ASTM 003-95, of. less than about 50%
of the haz®- 6fme [E‘Pf{afe Hﬁg’é‘ig %}dlgé‘?e&p@r} HenPBRISAL Y wherein t he
adhesive layer after dry lamnation has a |um nous transmttance of nore
than about B8Ry ploviding aGhbstansislly Sortinasusdbyerof 2 Sivhctaredip@ssuopseasitive of | ess

t han about 3% (c) The nethod of claim25, wherein the am nate has a

| uni nous t ransmiddbesitcea®t at | east about 95% a haze of |less than about
10% and an opacity of less than about 1% 26. The nethod of claim 26,

wher gpn t he |(BHzeairy knlifgmgithodiheditdlayeo a%GbszahxalTﬁepewahamsmetdfam%
wherein the substrate is an optical dis 28. The thod of cl ai m 25,

wherei n the subdtmiggts, wberam\;am%mesw F?(X%'?aéﬂ%a'?ée of claim
25, wherein the @%Q&g O399 o RES hﬁnﬂl%dﬁwlo‘fth fHaképf 30. The
met hod of claim V\g}e{%&}n ?L Ks‘i‘ﬁlfl?ng“ c film |ts sel ectec? frgmthe gr oup
25 consi sting ofthepadhasivelayer Heiforcrtamnmqneancbwmrme the adesivetayer aftaediiod f or
meking an opt i cay g3l Ao |GAMRGS Bhiinddl oPRAN dbl o 85H RBE bPLeky
continuous | ayer ured” pressure sens
15 than about 25%, and an opacity of less than about 3%

-

() The method of claim 25, wherein the laminate has a luminous transmittance of at
least about 95%, a haze of less than about 10%, and an opacity of less than about
1%. i
26. The method of claim 26, wherein the haze is less than about 2%.
20 27. The method of claim 25, wherein the substrate is an optical display.
28. The method of claim 25, wherein the substrate is a vehicular windshield.
29. The method of claim 25, wherein the adhesive layer further comprises a polymeric
film.
30. The method of claim 30, wherein the polymeric film is selected from the group
25 consisting of polarizing films and reflective films.

3. A method for making an optical display, comprising: '

(a) providing a substantially continuous layer of a structured pressure sensitive

adhesive; and
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adhesive; and 41 WD 02/094960 PCT/US02/13690 (b) dry | am nating the

adhesi ve layer to a substantially specular optical display to forma

| am nat e, said adhesive |ayer having a haze after |am nation, neasured
according to ASTM D 1003-95, of |ess than about 50% of the haze of the
adhesi ve | XQ92/098%68 ¢ | ani nati on, and wherein the adhesi v&CTAPM/I34% or gry
5 lam nation has a lum nous transmttance of nore than about 85% a haze of
| ess than about 25% and an opacity of |ess than about 3% 32. A nethod

for applying (®)dﬂ@aﬂalrrﬁﬁhtiag\flﬁiﬁd;hbs&vd\iayd&biaehhitandailmslje&ilmgipti(:ﬂ)diqptay\tb ding a
tape conpri sing pol yneric fj w,th a first side_and a second side,
wherein the firstorg}@m t?'ﬁﬁ'&égl‘%‘ffq?}‘%fbéﬂ%ﬁga@ia&gﬁgg“aglﬁblmgau?ﬁereon a
10 substanti al |'y 26Qmlipg HPASTMEY Q0005 f 6 &k aBoufi SO% dfithchaaelbeaeve, (D)
bondi ng the adhesive layer to a windshield to form an specul ar |am nate

structure, wher @dhesivedaysebeferelamination, and wherginthe adhesiye dayer #ftgsdRat i on,
measur gd accor di 1q. ﬁ?! 8056 : fieg haze
of thegadhesi ve P%‘f/ﬁe‘%l%e orlyg a(r%]gs:’té |%?&§%§§%§?@nﬁgﬁé§5§f%ﬁf%g I%yer
after dry | am nathanrabbat<25%, ahd hnppacity of lesathamabauad®e of nore t han about

85% a haze of less than about 25% and an opacity of |ess than about 3%
42 32. A method for applying a decal to a vehicle windshield, comprising:

(a) providing a tape comprising a polymeric film with a first side and a second side,
wherein the first side is imaged and the second side has applied thereon a

10 substantially continuous layer of a pressure sensitive adhesive,

| (b) bonding the adhesive layer to a windshield to form an specular laminate structure,
wherein the adhesive layer having a haze after lamination, measured according to
ASTM D 1003-95, of less than about 50% of the haze of the adhesive layer
before lamination, and wherein the adhesive layer after dry lamination has a
15 luminous transmittance of more than about 85%, a haze of less than about 25%,

and an opacity of less than about 3%.
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